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SUMMARY

Follow-up of stream sediment anomalies discovered during a regional
sampling program led to the 1982 discovery of Pb-Ag-Sn * Au greisen
mineralization along the margin of the Cretaceous Lost Horses Stock
100 km east of Dawson City, Yukon in the Syenite Range Mountains. The
greisen consists of roughly equal amounts of quartz and black tourma-
line with up to 10% arsenopyrite and variable amounts of microscopic
Jjamesonite-boulangerite. This zone was discovered in place by hand
trenching in an area of mineralized boulders and then followed up by
a VLF survey, detailed soil sampling and diamond drilling in 1984.

Results to date indicate that the greisen occurs as a replacement
zone (vein?) along a northeast trending fault. It has been traced for
a strike length of 150m to a depth of 50m and is bounded by 5-~10m wide
zones of intense alteration to clay, kaolinite and talc. Assay data
suggests that the near surface portion of the vein has been heavily

leached.




CHAPTER ONE: INTRODUCTION

1-1: Location and Access

The Zeta 1-84 claims cover the north-central margin of the Lost
Horses Stock, within the Syenite Range Mountains, 105 kilometres east of
Dawson City, Yukon, at 63°54'30"N and 137°17'30"W (Figure 1). The Klon-
dyke Highway and Clear Creek road are located approximately 35 and 20
kilometres to the southwest, respectively. A winter cat trail, largely
impassable during the summer with track-mounted vehicles, passes within
the Ross Creek valley 4 kilometres north of the claims. Access to the
property to date has been by helicopter from Barlow Dome on the Clear

Creek road.

1-2: Physiography and Natural Resources

The Zeta claims are situated along the northern contact of the
Lost Horses Stock. The northern half of the claims are characterized by
gently rolling hills underlain by recessive shales and slope moderately
northward into the Ross Creek valley. Hill slopes are covered by low shrubs
at higher altitudes giving way to a continuous cover of spruce and lesser
poplar in creek valleys. Claims situated within the Lost Horses Stock are
characterized by moderate to very steep, blocky talus slopes with only low
shrubs and very steep to shear cliffs. Elevations range from 1375 metres
to 1925 metres. In general, the topography within the central (Syenite
Creek Valley) and southwestern portions of the intrusion is gentler than
elsewhere.

During the spring and early summer, water resources are abundant
and creeks are fed largely by melting snow and ice. During the mid to
late summer, streams at moderate to high elevations are dry. Replenishment
of streams by rainfall is not assured as the weather within the Syenite
Range is seasonally unpredictable. Streams occupying major valleys are
active throughout the spring, summer, and fall, providing adegquate water
for drilling. Timber for small scale construction is limited to elevations

below 1200 metres.
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1-3: History of the Claims

The Zeta 1-32 claims (Grant numbers YA 79015-46) were staked on
June 24th, 1983 and later added to (Zeta 33-40 claims, Grant numbers YA
79190-97) on August 4th, 1983 to cover a second area of interest (Figure
2). The recording dates of these contiquous claims were June 27, 1983
and August 31, 1983, respectively. Upon receipt of this report, the claims

will be in good standing until the common date of December 27, 1992.

Silt sampling was initiated in this area by Mattagami Lake Expil.inl980

( Metcalfe, 1980, Biczok, 1980Q) and was followed up in 1981 (Biczok, 1882)
when a significant arsenic-in-silt value (200 ppm Arsenic versus a back-
ground of 2 ppm) was obtained in a single stream draining the northern
margin of the intrusion. Silt sampling and limited detailed prospecting
in June, 1982 located additonal anomalous As-in-silt values within the
same stream and identified at least one poss@ble source for the anomaly
(Jago, 1982). More detailed mapping and limited hand-pitting of this
discovery located greisen-style mineralization in highly altered syenite
subcrop and quartzite float. This prompted a more detailed follow-up in
1983 at which time, several hand trenches and pits located 5 to 6 metres
of subcropping, greisen-style tourmaline-quartz-clay-sulphide vein minera-
lization. Significant rock geochemical results (13 opt Ag) and the dis-
covery of a second, lower grade vein occurrence located 500 metres to the

south prompted a detailed program of exploration in 1984 (see below).

1-4: Work Program

Work commenced on the Zeta 1-40 claims and surrounding Lost Horses
Stock on June 16, 1984 and was terminated after the completion of grid
layout, detailed and reconnaissance geological, geochemical, and geophy-
sical surveys, trenching, and detailed diamond drilling, on August 22,
1984. A crew of four geologists completed the detailed and reconnaissance

surveys while two geological staff and a cook were present during diamond
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drilling. The Zeta camp was serviced by a Bell 206B helicopter on casual
charter from Capital Helicopters in Dawson City, Yukon. Drilling was
carried out using a "small-38" diamond drill (NQ-core) on contract from
Arctic Diamond Drilling Company Ltd. of Whitehorse, Yukon. A total of
883.1 metres of NQ diamond drilling was completed from 10 drill holes
collared at 7 drill set-ups.



CHAPTER 2: GEOLOGY

2-1: Regional Geology

The regional geology of the Syenite Range (Map 1) has been described
in exploration reports by Biczok (1981), Jago (1982), and in detailed pro-
perty reports (Omega 1-32) by Biczok (1983). Briefly; Cambrian(?) to Or-
dovician and Silurian(?) fine to coarse-grained clastic and chemical meta-
sediments have been intruded by several monzonititc to syenitic and gra-
nitic plutons. These Paleozoic sediments were deposited in an elongated,
fault-bounded(?) basin (now 40 x 80 kilometres) which trends SSW-NNE and
subsequently was broadly folded about an east trending axis. Local second
or third order basins, bounded by graben-like fault systems, are suggested
by the occurrence of several stratiform barite horizons on the Omega and
Zeta claims, phosphatic shale (Omega 1-32 claims), and thick, marginal
units of coarse chert-pebble conglomerate. No stratiform sulphide minera-
lization has been found although elevated Pb * Zn * Ag-in-soil anomalies
on the Omega claims (Biczok, 1983) indicate that local, very low grade
concentrations do occur. The Cretaceous intrusions form part of a >600
kilometre long belt of often highly mineralized stocks, plugs, and dyke
swarms which stretches from MacMillan Pass in the east to north of Dawson
City, Yukon in the west. Significant and varied occurrences of Pb-Zn-Ag-Au-
W-Mo-Sn-Sb mineralization occur throughout the belt. Within the past five
years, Mattagami Lake Exploration Company Ltd. and Noranda Exploration Com-
pany, Ltd. have been actively exploring the western half of the belt and
have staked the Cassiar Creek, Marn, Tak, Zeta, Omega, Riki (now lapsed),
and Fiona (now lapsed) claim groups.

This report concerns exploration of tourmaline greisen and quartz %
tourmaline-base + precious metal vein occurrences in the zoned, syenitic to

granitic Lost Horses Stock.



2-2: Geology of the Lost Horses Stock Area

Table 1 presents a revised Table of Formations (after Jago, 1982)
used by Company personnel in the 1982 to 1984 exploration seasons. The
only changes to this Table have been the complete revision of rock units

within the Lost Horses Stock Formation.

Sedimentary Formations

A detailed description of the Table of Formations is given by
Jago (1982). Briefly; late Cambrian to early Ordovician fine to coarse-
grained clastic and chemical sedimentary rocks occur about the periphery
of the Lost Horses Basin (Company name). These are conformably overlain
by Lower to Upper Ordovician (or younger); generally finer grained carbona-
ceous, clastic, and chemical sediments although siliceous precipitates and
their reworked equivalents (chert pebble conglomerates) occur throughout
the section. Both large scale graben formation and shallow, fault-bounded
second or third order basin formation is suggested by the widespread oc-
currence of thick, medium to coarse-grained chert pebble conglomerate units
and the local development of low-grade baritic and phosphatic shales and
high-grade stratiform barite. No sediment hosted sulphide occurrences have
been found. Toward the centre of the Lost Horses Basin, the sediments are
much finer-grained and carbonaceous shales and cherts predominate. Biczok
(pers. comm.) interprets Unit 3 (h), a poorly lithified, buff sandstone to
quartzite to represent the remnants of a meander river channel. This sug-
gests that at several times during basin formation, large scale tectonic
activity changed the source area and depositional facies of some of the
regional sediment load.

Intrusions

The Lost Horses Stock is a zoned stock approximately 8 kilometres
in diameter. The margin of the stock (Unit 4a) is generally K-feldspar-
phyric, hornblende * biotite syenite but locally medium to coarse-grained

equigranular. Feldspar phenocrysts are typically flow-aligned (during




TABLE ONE: TABLE OF FORMATIONS . SYENITE RANGE MAPPING

LEGEND

CRETACEQUS

4. Lost Horses Stock

a) Hornblende t Biotite, K-feldspar-phyric Syenite
~---Gradational Contact---

b} Biotite t Hornblende, K-feldspar-phyric Syenite

c) Hornblende * Biotite, K-feldspar-phyric Quartz-Syenite
~--Gradational Contact---

d) Biotite t Hornblende, K-feldspar-phyric Quartz-Syenite
~--Gradational Contact---

e} Hornblende * Biotite + Tourmaline Granite
---Gradational to Intrusive Contact---

f) Tourmaline-patch (Muscovite} Granite 1I) Coarse grained
II) Fine grained

---Intrusive Contact---
g) Quartz - Feldspar Porphyry
h) Siliceous Phlogopite * Quartz Porphyry
i) Orange-weathering Calcite Fault Gouge

---Intrusive Contact---

ORDOVICIAN (or later?)

3. Clastic Formation
a) Black shale with siliceous interbeds
b} Quartzite, minoy conglomerate and shale
¢) Green-grey quartzite with a volcaniclastic component
d) Light clastic Unit 1: Chert pebble conglomerate > quartzite > shale
e) Black Shale

f) Light clastic Unit 2: Lithic pebble quartzite » chert pebble
conglomerate ” beige quartzite

g) Black clastic Unit: Greywacke 7 Chert pebble conglomerate and
coarse-grained quartzite

h) Buff sandstone/quartzite

1) Interbedded black shale and minor quartzite; local laminated
barite and phosphatic shale

j) Black shale with interbedded chert

2. Carbonate Formation
a) Thinly laminated dolomitic limestone
b) Highly foliated graphitic schist

c) Very fine-grained dolomitic quartzite

ORDOVICIAN (or earlier?)

1. "Grit Unit"

a) Quartzite, slate, phyllite, limestone
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intrusion) near the margin (although not parallel to it) and much of the
interior of the stock. Phenocrysts are usually uniform in size (maximum

3-4 cm long) within the border phase but zone megacrysts, up to 6 cm long,
are common up to 3 kilometres inward from the contact. Hornblende typi-
cally predominates over biotite (2-3:1) in the groundmass and is always
subordinate to feldspar (1:4). Potassium-feldspar phenocrysts may comprise
up to 65% of this unit. Sodic-~feldspar, although probably present in sub-
ordinate amounts (£ 10%), cannot be identified readily in hand sample and
will be omitted from further descriptions. The relationship of Unit 4(b)
and 4(a) is poorly understood as Unit 4(b) has only been seen in talus.
Typically it is very biotite-rich (up to 50% biotite) and generally K-feldspar
poor (locally up to 15%) and probably represents a biotite-rich, feldspar-
poor end-member of Unit 4(a). This more hydrous phase appears to be re-
lated to broad zones of quartz-and tourmaline-vein mineralization but map-
ping thus far has not been sufficient to confirm this thesis. Gradationally
inwards from the margin of the stock (Maps 1 and 2) lay a central zoned
core, approximately 2.5 kilometres in diameter. This is composed of quartz-
syenite and various tourmaline-bearing granites. Although Maps 1 and 2
depict contacts between the units, the exact contact relationships are not
understood and are best described as gradational. Unit 4(c) is similar to
Unit 4(a) but has a higher quartz content which increases gradationally
inwards over several hundred metres. Locally biotite is strongly developed
(Unit 4d) in the proportion 2:1 compared to hornblende. K-feldspar pheno-
crysts to 3 cm and megacrysts (greater than 4 cm long) in this unit are
typically strongly aligned and often very well zoned, presumably toward

more sodic grain margins. Hornblende is a common inclusion in many mega-
crysts. Tourmaline-bearing and tourmaline-rich granitic phases comprise

the central core (c.a. 205 m in diameter) of the Lost Horses Stock (Figure
3). Unit 4(e), a hornblende #* biotite, K-feldspar-phyric, tourmaline granite
is a tourmaline-bearing (up to 5-8%), granitic equivalent of Units 4(c) and
4(d). This lithology contains highly variable proportions of feldspar pheno-

crysts, mafic minerals, and guartz. Within this phase, tourmaline occurs
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interstitially with brown quartz (25-30%), hornblende * biotite (10-15%),
K-feldspar (25%), and very minor magnetite or ilmenite. Feldspar phenc-
crysts (maximum 3 cm, lmg) and less commonly megacrysts (minimum 4 cm
long) are strongly zoned and very well aligned indicating that large scale
fractionation, crystal-mush movements and crystal settling occurred prior
to complete crystallization of the groundmass. Unit 4FI is a medium to
coarse-grained, tourmaline-bearing, orbicular (?) muscovite granite (feld-
spar 60%, quartz 25-30%, tourmaline + opaque + muscovite 5%) containing
large (up to 20 cm across) oval to blocky-oval, sometimes rhythmically
zoned concentrations (orbicules?) of tourmaline. Minor constituents in
the orbicules are similar to those found in the granite groundmass. The
origin and composition of brown and green alteration spots (10-15%) is
unknown. Closely related to Unit 4FI is a fine-grained (Unit 4FII)' brown-
spotted, granite of similar composition. In the Table of Formations, it
has been included as a fine-~grained equivalent of 4FI and in the field it
has been mapped as a chilled contact phase. Tourmaline content is low
(maximum 2%) and all other phases (quartz 35-40%, groundmass feldspar
50-55%, K-feldspar microphenocrysts to 3 mm, 3%) are in similar proportions
to the coarser grained equivalent. The origin of the brown quartz-rich (?)
spots and their exact composition is unknown.

Unit 4(g) is a very fine to medium-grained, quartz-feldspar porphyry
dyke which has been traced within and parallel to the contact of the in-
trusion over a distance of 2 kilometres. Quartz and feldspar phenocrysts
occur in equal proportions and represent locally up to 15% of the rock
volume. Minor tourmaline is occasionally developed at the dyke contacts
and pyrite occurs locally within the dyke core. Unit 4 (h) has been found
only as a 2-3 metre wide dyke on Arsenic Ridge. Phlogopite(?) is the
dominant phenocryst compared to guartz (3:1) although it comprises only
2-3% of the rock. Unit 4(i) occurs in a single, faulted, fracture zone
up to 4-5 metres wide and parallel to the contact on Arsenic Ridge (see
also Map 3, Geology of the Zeta Grid). A single occurrence was found in
the metasediments on the eastern flank of Cyanide Ridge, 2 kilometres to
the west. The relationship of these barren calcite-rich fault zones to
the intrusion is unknown, however, they may be a late phase associated

with post crystallization faulting and degassing of the Lost Horses Stock.
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2-3: Geology of the Zeta Grid

The Zeta grid covers a portion of thé northern margin (Arsenic
Ridge) of the Lost Horses Stock and steeply to moderately dipping Ordovi-
cian metasediments. Map 3 illustrates the geology of the grid and Table
2 1s the Table of Formations.

The contact between the Cretaceous Lost Horses Stock and Ordovi-
cian metasediments is highly irregular and possibly offset by several sub-
parallel faults striking between 60° and 900. (Several of these faults are
mineralized and will be discussed separately.) The contact aureole is horn-
felsed with secondary biotite weakly to moderately developed (maximum 5 to
8%) in the generally highly fractured quartzite and coarse clastic meta-
sediments up to 100 metres from the contact. Close to the contact, pyrite
and/or arsenopyrite is concentrated up to 5% in very rusty weathering rocks.
Tourmaline and muscovite veinlettes are developed locally. Beyond the con-
tact aureole, the regional fissility bredominates and the prophyroblastic
mica is absent. Very strong zones of bleaching and sulphide mineralization
are locally developed at low to moderate angles to the contact. These
sulphides typically are a mixture of arsenopyrite, pyrite, and a number of the
solid solution series jamesonite-boulangerite (I.D. from thin section ana-
lyses). This parageneses is similar to that found in tourmaline veins
within the intrusion. In sulphide-poor portions of these bleached zones
(extremities?), very thin (1-2 mm) scarce, muscovite and cassiterite (hand
sample I.D. only) veinlettes are developed. These veins are limited in
size (maximum 5-10 cm long) and are often discontinuous along joint planes.
Bleaching of the host metasediments is variable but can always be recognized
by the lighter colour of the rock, its vuggy appearance, gritty texture and
growth of siliceous atolls about highly corroded detrital guartz grains.
Sulphides, if present, weather to a dull to bright green-yellow stain on
joint planes and exposed surfaces. Occasionally these arsenates cement
rock fragments together forming an arsenate-quartzite fault breccia. These
zones are traced easily with soll geochemistry and with difficulty using

VLF-EM methods.



CRETACEOQUS
3. TOURMALINE VEINS
a) Three tourmaline, tourmaline + quartz # sulphide * clay * limonite vein
b) One tourmaline, tourmaline * quartz vein
2.
a) Hornblende + Biotite, K-feldspar-phyric Syenite
b) Biotite Syenite
I) Coarse grained*¥*
II) Medium to fine-grained**
**May not be co-genetic equivalents
c) Granodiorite
d) Siliceous mica-porphyry
e) Orange weathering, calcite fault gouge
1. ORDOVICIAN-SILURIAN
a) Quartzite (hornfelsed, may be very altered (potassic metasomatism) and
rusty (maximum 3% Py + Ars. comb.)
b) Coarse clastic (pebbly quartzite or pebbly greywacke to chert pebble
conglomerate)
c¢) Laminated greywacke to sandy siltstone
d) Light grey chert
e) Black, carbonaceous chert
f) Black chert with interbedded grey-black (carbonaceous) shale
g) Laminated sandy siltstone to siliceous siltstone with minor interbedded
chert pebble conglomerate
h) Laminated barite
i) Clastic dyke
ALTERATION
Tb - very fine grained and/or thin tourmaline blasts or veinlettes
b - black tourmaline
Kaol. - Kaolinite * limonite * hematite alteration
Bi, Bm, Bs - Bleached host rock; (often very gritty and sandy)
i - intense, m - moderate, s - slight
Mv, Mh - fine to medium grained micas;
Mv - tiny phlogopite or muscovite fracture fillings and veins
Mh - very fine grained biotite in hornfelsed quartzite
S - Sulphides - probably pyrite and arsenopyrite; less than 3 to 5% comb.
R - Rusty
Arsn - Arsenate stain - green, green-yellow
O.V. - Quartz vein
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2-4: Discussion of the Table of Formations

Table 2 presents the Table of Formaﬁions and Map 3 illustrates
the geological interrelationships. In general, Units la-c, 1d-g, and
lh on Table 2 correspond to Units 3f, 3i, and 3g, respectively on Table 1.

Unit la is a compact, light (where bleached) to dark coloured,
fine to coarse-grained quartzite to siliceous greywacke. Bedding thick-
nesses are unknown but regionally these are less that 20 cm. This horn-
felsed unit can be traced for several kilometres along strike to the east
and west and typically is interbedded with Units 1lb and lc. The former is
a medium to coarse-grained pebbly quartzite to pebbly greywacke and locally
a chert pebble conglomerate. 1In alteration zones, it is bleached and gritty,
the chert clasts usually being recognized by only lightly coloured spots.
Unaltered samples are composed of white to black, angular (less than 2.5 cm
across) fragments in a sandy greywacke to light coloured cherty matrix.
Unit lc is a laminated greywacke to sandy siltstone and was observed only
in drill core. Laminations are less than 1.5 cm thick and form alternating
light siliceous and dark mafic-rich bands. Away from the contact region,
this rock becomes sandier in texture and more siliceous. Unit 14 is a
light grey chert similar in appearance to chert clasts found in the region-
ally extensive chert pebble conglomerates. This is the first exposure of
this unit observed in the Lost Horses Basin possibly because it is only 4
to 5 metres thick. Unit le is a thin (4-5 m), thin bedded (2-20 cm), black,
carbonaceous chert unit with interbedded laminations of black carbonaceous
shale. The close proximity of the light and dark coloured cherts suggests
that deep basin, euxinic sedimentation developed rapidly. The absence of
nearby stratigraphically equivalent coarse sediments (coarse chert conglo-
merates) from a fault scarp basin margin indicates that;

1) the newly formed (2nd order) basin margins are distal, or

2) that only rapid basin subsidence was responsible for the rapid facies
change, or

3) that the basin simply was starved from a water-sediment influx and
that basin waters naturally became stagnant.
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Further regional mapping is necessary to evaluate these options. Unit 1f
consists of interbedded thin bedded (maximum-5 cm thick), grey-black car-
bonaceous chert, cherty shale, and shale. This unit is thicker than 14 or
le, (10 metres compared to 4-5 metres), but is difficult to find in the grid
area. Unit lg consists entirely of approximately three metres of light
orange-weathering, finely interlaminated, white siliceous barite and white
chert(?). Geochemical analysis (see below) of three, one metre samples
across this horizon indicates the footwall and hanging wall sections are
more siliceous than the centre of the mineralization and that the hanging
wall is more highly contaminated (FeZO3 11.0%, SiO2 47.0%, A1203 9.8%) than
the rest of the section. Missing from beneath the footwall is a phosphatic
shale unit recognized at the Omega barite occurrence. Trenching in Unit lg
shows that the hanging and footwall contacts are strongly foliated and that
the barite horizon occurs stratigraphically near the top of Unit 1f. The
latter grades quickly into Unit 1h, a laminated, medium-grained, sandy
siltstone to siliceous greywacke. (Stratigraphically higher and north of
the Zeta grid, a dark coloured, chert pebble conglomerate becomes dominant
and probably forms a separate depositional phase.) This unit is finely
(maximum 15-20 cm thick) bedded and often is very fissile. Pyrite is very
scarce but always imparts a rusty weathering appearance on exposed surfaces.
A single clastic dyke (Unit 1i, 30-40 cm wide) was located in the northwest
portion of the grid. This is a sandy, matrix-supported, moderately cohesive
dyke containing abundant (50-60%) angular fragments of sandy siltstone. The
lateral extent of this dyke is unknown. The orientation of this and other
clastic dykes can be used to determine sub-basin orientations and syn-deposi-
tional fault orientations which are useful when propecting for stratiform
Pb * Zn t Ag * Ba deposits.

On the Zeta grid, the Lost Horses Stock shows little compositional
variation and is essentially a (K-feldspar-phyric) hornblende + biotite
syenite (Unit 2a). Feldspar phenocrysts (maximum 3-4 cm long) typically

are trachoid except at the contact where they are randomly oriented
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and typically decrease in length to 2-3 mm. The proportion of hornblende

to biotite is variable with hornblende predominating in fresh syenite (3:1)
white coarse biotite predominates (2:1) near the contact and in zones of

mild foliation. 1In the latter paragenesis, some biotite is undoubtedly
secondary. Unit 2b, a fine to coarse-grained biotite syenite, has been
observed only in drill holes (DDH-3, 4, 5, 9, and 10) as a weakly to strongly
altered dyke. Within the intrusion (DDH-3, 4, 10) the dyke is coarse-grained
with biotite crystals up to 1 cm across. K-feldspar is scarce. Within the
metasediments (DDH-5, 9) this unit is very fine-grained, often very biotite-
rich (up to 30%) and typically highly kaolinized and weakly to moderately
hematized. Dyke splays are common (DDH-9) and the adjacent metasediments

are always highly altered to clay. Geochemical analysis indicates that

these dykes did not mineralize the host metasediments despite the intensity
of alteration. Unit 2c¢ occurs as a thin (maximum 6 cm) very fine-grained
hornblende diorite to granodiorite dyke near the pluton margin. Contacts
with the host syenite are jagged and sharp. Units 2d and 2e have been
described in Section 2-2 and are omitted here.

Unit 3a is a three tourmaline, tourmaline-quartz-clay-sulphide vein.
Thin section descriptions by Vancouver Petrographics Ltd. are given in
Appendix A and are only briefly summarized below.

The Zeta greisen veins consist of three generations of tourmaline
(maximum 50-60% of rock), guartz (maximum 40-45%), and lesser sulphide
(arsenopyrite, arsenate, jamesonite-boulangerite, maximum 7-8%), and clay-
sericite mixtures (maximum 25%). Secondary textures are dominant and first
generation, coarse, radial aggregates of black tourmaline are typically
replaced by second stage blue-green tourmaline and sericite. Quartz is
often highly corroded and replaced by second generation tourmaline and a
high porosity (10-15%) is common in near surface drill intersections. Sul-
phides are typically scarce and of unusual compositions. Secondary arsenates
and much lesser arsenopyrite dominate the assemblage but secondary anti-
monides and oxides are present. Members of the jamesonite-boulangerite

series are the likely host to Pb-Ag mineralization and minor amounts of
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casserite is the only observed tin mineral. Breccia veinlettes are very
common throughout the veins and consist generally of secondary tourmaline
although hand sample examination of drill core shows that hematite, limonite
and secondary arsenate are common fracture fillings. The third generation
of tourmaline is light brown in colour and decreases from 2-3% to 1% with
increasing depth in the drill holes. Unit 3b is closely related to 3a

and probably represents both a less evolved vein and a relatively unaltered
vein type. This tourmaline vein material is largely a single generation,
fairly coarse-grained, radial tourmaline occuring with lesser quartz than
in Unit 3a and typically little or no sulphide. Disseminated tourmaline
which occurs adjacent to massive veins is predominately composed of first
generation tourmaline.

The alteration halo associated with the greisen veins is 5 to 10
times wider than the vein and consists of parallel zones of moderately to
completely kaolinized and strongly limonitized intrusive. Alteration be-
side vein material 1is complete, forming a massive, locally banded and
porous zone of kaolinite. Gradationally outwards from the vein, kaolini-
zation decreases in strength and igneous textures are sometimes preserved.
Biotite, followed by hornblende, progressively becomes more common as rela-
tively unaltered intrusive is approached. Interestingly, highly kaolinized
intrusive is in sharp contact with relatively unaltered intrusive. Limoni-
tization and chloritization are the most distal alteration features of
these veins. Within the veins, two massive tourmaline vein sections are
often sharply separated by a narrow clay-talc section. The latter is
either a distinct lithology or when containing disseminated tourmaline

is interpreted as a highly altered tourmaline vein.
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CHAPTER 3: MINERALIZATION

3-1: Regional Mineralization

Mineralization, with the exception of a stratiform barite occur-
ence in the metasediments, occurs in two parageneses; 1) dominantly
quartz-sulphide assemblages with very minor tourmaline, and 2) dominantly
tourmaline with lesser quartz and minor sulphides. The former occupy gen-
erally small scale structural features such as joints while the latter
occur in small (joint fillings) and very large regional foliation or frac-
ture zones. Field work indicates that some polymetallic varieties of
parageneslis one may be distal equivalents of paragenesis two and that some
joint and fracture orientations were favoured depositional sites compared
to others. Table 3 summarizes the characteristics of each vein-type and
Map 2 depicts these in relationship to three major structural zones apparent
within the Lost Horses Stock. Veins or kaolinite-limonite altered lineaments

outside of these three areas will receive only cursory discussion.

Structural Zones

Three blocks are outlined on Map 2, each containing parallel to
sub~parallel, generally mineralized structural elements. Mineralization
is exposed best in the two western-most areas (Zone A and B); Zone A con-
taining numerous, narrow quartz-sulphide veins and the Arsenic Ridge show-
ing (Zeta Grid) and Zone B, several narrow tourmaline-and/or quartz-sul-
phide veins and the "Gash" vein structure. Zone C outlined several kilo-
metres east of Zone B has received only a brief examination and contains
several very large scale structures with poor to unknown mineralization.

Structural Zone A

Major mineralized joints and foliation zones within Zone A are
steeply inclined and strike between 60° and 80°. Within the western-most
portion of the area, several sub-parallel, narrow (10-15 m) but laterally
extensive (greater than 500 metres long) foliation zones have formed, each
containing several sub-parallel discontinuously mineralized quartz-sulphide-

kaolinite-limonite veins. (In one instance, very narrow veins (2-3 cm wide)




TABLE 3

QUARTZ VEIN TOURMALINE VEIN

Gangue:
Quartz + (K-feldspar 7 tourmaline) Tourmaline 7 Quartz + (K-feldspar)

Sulphides:
Pyrite (max. 30%) > Arsenopyrite (max. 20%) Arsenopyrite (max. 5%) >Pyrite (max.< 1%) > Jamesonite-
>7” Stibnite (max. 3-5%) 5> Other? (41%) Boulangerite (max.< 0.5%)* + Other?**

Vein Width:

max. 50 cm, typically less than 20 cm up to 2-~3 metres, typically less than 50 cm
(excluding alteration) (excluding alteration)

hlteration Halo:

up to 80% of total vein/structure width, also up to 10x the total vein width (Main Zone - Arsenic Ridge)
very narrow, 20-25% of vein width but typically 20-25% of vein width

Alteration Assemblage:

kaolinite + limonite kaolinite + limonite + clay/talc**¥* + sericite

Vein Symmetry/Zonation:

- very good, sulphides typically concentrated in - very good alteration symmetry and vein gangue symmetry
centre of vein and often well zoned with arseno- - sulphides too fine grained to test - lateral zonation
pyrite-rich margins and gquartz + stibnite rich possibly to quartz + sulphide richer extremities,

cores - lateral zonation untested - vertical - vertical zonation possibly sulphide richer at depth

possibly copper depletion stratigraphically higher

Vein Orientation:

o . . . . . .
600—90 true/vertical in splaying veins 600—90O true/steep to vertical in large structural zones

*These sulphides are very tiny (<€ .5 mm), therefore
accurate handsample estimation cannot be made
**See thin section report

0¢

***0Only at vein/soil interface
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form orthogonal en echelon joint fillings). Individual veins are narrow
(less than 30 cm wide), typically splayed and spearated from parallel
veins by less than two to three metres of barren host rock. Mineralogically
they are zoned from a massive to banded arsenopyrite-rich vein margin (15
to 20% of the total vein width) to a quartz-stibnite (up to 10% stibnite)-
rich, sphalerite-bearing vein core. Vertical zonation is difficult to ob-
serve but chalcopyrite appears to decrease while sphalerite increases with
increasing elevation. Silver appears to remain relatively constant and
is low at these elevations. Lateral zoning in the veins has not been
tested.

Tourmaline greisen mineralization located several kilometres to
the east and still in Structural Zone A is discussed in section 3-2.

Structural Zone B

Zone B is a SW-NE trending structural zone similar in character to
Zone A. Foliation zones, dilatent zones and joints host mineralization of
generally uneconomic grade although several spectacular assays (see Rock
Geochemistry, Chapter 4) come from the "Gash" showing. Mineralized struc-
tures in Zone B are less than 70-80 metres long although tourmaline as
joint fillings extend several zone to 150~175 metres. .

Within or very near the granitic core, two significant veins (Map 2)
have been found. Quartz-pyrite-arsenopyrite vein float found in a seven
metre wide foliation zone near the western margin consists of saccharoidal
quartz with up to 30% sulphide. The host rock is extremely hematized, 1li-
monitized, and kaolinized but in only a thin selvage (approximately 50 cm).
This vein is a good example of vein paragenesis one {(quartz-sulphide-rich)
and 1is typically precious metal poor.

Several tourmaline-sulphide veins occur near the centre of the
granitic core. These strike ENE and the eastern-most pair may be offset
splays of the western-most. The latter is a 1.4 metre wide vein structure
containing highly foliated tourmaline-quartz-arsenopyrite-pyrite-stibnite
with blocks of tourmaline altered granite. Several narrow lenses {(maximum
10-15 cm wide) of nearby massive sulphide occur here but these are only

moderately enriched in silver (see Rock Geochemistry, Chapter 4). Two
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veins located 40 to 50 metres NE of this vein are separated by 10 to 15
metres of quartz-syenite to granite. Both veins are narrow (less than
30 cm wide) and confined to intensely foliated structures. The alteration
halo (kaolinite + limonite, 80% of vein width) here is strongly developed
and the sulphides (aresenopyrite and pyrite) occur as banded masses or in
discontinuous lenses. Samples here yield low base and precious metal
values. Very scarce quartz- (tourmaline-sulphide) vein float was found
within a large foliation zone crossing the granitic core. The vein float
probably is not co-genetic with the foliation but rather has been struc-
turally disturbed by it.

A spectacular tourmaline-quartz-clay-sulphide vein (The "Gash")
was found by Company personnel in 1983 approximately 750 metres northeast
of the granitic core. Figure 4a and 4b depict plan and sectional views,
respectively, of this structure and show the intervals and geochemical
results for chip samples recovered from it.

On Map 2, the "Gash" is shown as occuring within a curvilinear
foliation zone that contains intermittent veins along its strike length.
Thirty metres south of the "Gash", the zone is 2 metres wide but quickly
constricts to less than 1 metre approximately 60 metres south and to only
thinly spaced, very narrow sub-parallel tourmaline joint fillings 90 metres
south. Within 25 metres of the centre of the "Gash", the vein is about
1 metre wide within a wider structural zone. Here it consists of quartz
and clay with subordinate (3-5%) arsenopyrite and pyrite. Within the
centre of the "Gash", the vein is enclosed in a 0.5 to 1.0 metre wide
symmetrical alteration halo. Near the vein, kaolinization and limoniti-
zation are very intense although porphyritic textures are still preserved.
This alteration diminishes toward the unaltered host, where biotization
predominates. The hanging wall and footwall of the vein appear to be con-
trolled by two pairs of dilatent joint sets (see Figure 4a) which are
prominent within the area. Poorly terminated quartz crystals in the veiln
core, the colliform nature of tourmaline mineralization and the symmetry
of vein minerologies suggests that multiple episodes of mineralization
occured and that dilation continued after the last fluid movement. Ap-
pendix B includes two detailed petrographic descriptions of rock samples

from the "Gash".
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Twenty metres to the northeast, the "Gash" vein narrows to less
than one metre and is controlled by a strong foliation zone. Over the
next 30 to 40 metres, the structure is largely obscured by talus and vege-
tation but it can be traced intermittently for several hundred metres.
Approximately 60 metres north of the "Gash", quartz-clay- (tourmaline-
sulphide) float (maximum vein width 20-25 cm?) dominates the vein material.
This lithology is similar to float found 30 metres south of the "Gash"
and suggest that the vein is zoned from tourmaline-rich to quartz-rich
mineralogies. At the apex of Arsenic Ridge 120 metres to the north, the
last vein material found (maximum 20 cm thick) consists of quartz (97%),
minor arsenopyrite and very scarce stibnite. One rock assay from the
"Gash" returned a spectacular value (69 opt Ag) but in general minerali-
zation is sub-economic.

Quartz-sulphide vein float found 30 metres north of the 200 metre
"Gash" extension is a quartz vein breccia cemented by nearly pervasive
arsenates and minor (5%) sulphide (arsenopyrite + antimonides?). The
underlying structure probably strikes 1350 and is interpreted to be of
no economic significance.

Structural Zone C

Zone C contains several large scale sub-parallel foliation zones
striking NNE. These structures have not been thoroughly examined but all
contain float blocks of tourmaline or quartz vein and highly altered in-
trusive.

Prospecting of the westernmost structure located scarce small blocks
of tourmaline containing only minor arsenopyrite and highly kaolinized
blocks of quartz vein and intrusive. Within the metasediments, the struc-
ture appears to extend at least several hundred metres. Prospecting on
the talus slope located abundant blocks of bleached hornfels similar in
appearance to altered metasediments found in Structure #2 on the Zeta Grid.

A broad (10-20 metres) structure located at the top of the same
ridge contains abundant blocks of kaolinized intrusive and strongly

weathered tourmaline vein. A dark green soil horizon is undoubtedly from
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weathered tourmaline but unfortunately is only weakly enriched in arsenic.
Although rock geochemical values are low within the intrusive, this zone
can be traced to the contact where it is obscured by talus and possibly
thick soil. Additional prospecting is warranted at this site.

A third sub-parallel structure lies 30-40 metres to the east.
Cursory examination located abundant small blocks of tourmaline vein and
kaolinized intrusive. This structure is at least several hundred metres
long but it too is obscured at the contact and within the host metasedi-
ments.

Approximately one kilometre to the southeast, abundant blocks of
kaolinized intrusive and quartz-tourmaline-sulphide vein float have been
found in a 10-15 metre wide structure. Strong silver-in-soil anomalies
(11 ppm) have been received from this occurence and further prospecting
is warranted.

The relationship of this structure to a zone of gossanous soils
at the contact 100 metres to the northeast is unknown. Here kaolinized
intrusive and blocks of bleached quartzite hornfels occur, the latter
containing very narrow veinlettes of tourmaline and muscovite or sericite.
Up to 15% (visual estimate) white mica occurs within the quartzite and
pyrite is weakly developed. A single soil sample was moderately enriched
in Cu, Pb, Zn, Ag, and Sb and strongly enriched in arsenic. More pros-
pecting is warranted here.

At the southwest corner of Zone C, several sub-parallel north-
east trending foliation zones have been found. In this area tourmaline
and quartz vein float 1is scarce and sulphides are generally absent. No
further investigation is warranted here.

Kaolinite-Limonite Alteration

Kaolinite + limonite * (hematite) alteration is very common in
all large and small scale structural elements and is ubiquitous in all
quartz-and/or tourmaline + sulphide mineralized structures. In general,

structures contained within the south half of the intrusion are barren
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of quartz or tourmaline veins but limonite and kaolinite in strongly
foliated intrusive are common. Several pairs of narrow (1 cm wide),
kaolinite * (tourmaline)-bearing en echelon joint fillings are typically
developed parallel to and within several metres of these major structures.
Although individual joint fillings are only. 2 to 5 metres long, these
form discontinuous zones up to several kilometres long. These zones of
weakness are strongly mineralized in the northern half of the pluton but
are only weakly anomalous elsewhere.

At least two, very wide (30 metres), zones of intense kaoliniza-
tion occur at the northern contact margin (Cyanide and Telephone Ridge)
and are probably associated with major structural zones. However, in
both cases, rock and soil geochemical values are disappointingly low.
Because the Cyanide Ridge zone is poorly exposed, additional prospecting

is warranted.

3-2: Mineralization on the Zeta Grid

Mineralization on the Zeta grid consists of stratiform barite,
fracture related tourmaline greisen veins and sulphide bearing alteration
zones.

Stratiform Barite

Approximately three metres of light orange weathering, white,
finely interlaminated barite and chert(?) were found as broken felsenmeer
on the Zeta grid (17+95E, 21+81N). Lithologically the host metasediments
appear to be similar to those found on the Omega claims six to seven kilo-
metres east. Because this occurrence was found late on the last camp
day, little detailed stratigraphic prospecting was accomplished and only
a single soil and rock sample line and trench were completed. No strike
length was determined for the barite although the associated Ba-in-soil
anomaly coincides well with a strong, linear Cu-Zn-Ag-in-soil anomaly(Fig-S)
which treands for 500 metres across the grid from L 15+00E, 21+00N to

L 20+00E, 22+00N. A weak to moderately strong VLF-EM conductor parallels




28

VANCAL 1908
z z Zz z z z z z z z
Y N g @ 3 ) % o & R
~ ~ & ~ N ~ N N I &
P49691 P49692 P49693 P496954 P49695 P49696 P43697 P496938 P49699 P43700
| | | ) | 1 | [ ! b
—4m

Approximate Topographic Profile

F=—Grey -brown Shate = Light coloured tissile Shale —]
100+ +=—Borite ——
80, e .
\‘_%__ —_——— -
Cu{ppm) 0 + -
300-
2000 .
o0 -
Pb{ppm} 0 : :\%/——_:\g—"“i -
300-
“\. /—-
200- .
100-
Znippm} 0 + ' + + fR— ; '
50
40-\.
> \ /
20 .
Lo ; \/ \
Aglppm) 0 + + + — $E——t —t
40 .
./_'\ / \_ e TT— .
20- —_
-//.
As (ppm) © + t i E e - S
no,ooo‘/
5,000
2,500-
Ba { ppm) O b b — P
Fig.: 5
REVISED ROSS CREEK (ZETA Clagims)
R—— Soil Sample Profile across
Barite Horizon at 2m. Intervals
along Line 17 95E (2] 75N -
] 21 93N).
PROL M SURVEY BY . ... Date _,ﬂ,?,é, S—
‘ Wrsora a3l orawnay (AL cae _As shown
OWG.No NORANDA EXPLORATION
orrice. ___Whitehorse




29

this trend 25 to 30 metres to the south (see Chapter 5). Unfortunately,
detailed geochemical analysis (see Chapter 4) shows that the barite is
contaminated by elements which are not compatible with its use in drill-
ing mud.

Tourmaline Greisen Veins and Associated Alteration Zones

The Arsenic Ridge tourmaline greisen veins occur within the east-
ern portion of Structural Zone A. Here, two mineralized structural zones
occur at the northern contact between the Lost Horses Stock and clastic
metasediments. Structure #1 (0600) intersects the contact at a moderate
angle and contains between one and three, parallel, two to three tourmaline,
tourmaline-quartz * clay * sulphide greisen veins. These silver-antimony-
tin veins are mineralogically complex and sometimes eratically mineral-
ized. Veins range in width from 1.5 metres to several centimetres, forming,
in drill core, semi-continuous veins up to 3 metres wide. The kaolinite
alteration accompanying the veins is 5 to 10 times wider than the tourma-
line vein. Appendix A gives petrographic descriptions of several samples
(R-35226A, 35226B, 35228, and 35229) taken from trench Tr-83-1 excavated
in 1983. Figures 1l0a to 10j illustrate the major vein lithologies inter-
sected in drill holes (see Chapter 6) and on Map 3 their relationship to
the contact of the pluton is evident. Table 9 is a Table of Formations
for the drill logs and is explained in Chapter 6.

Drilling in 1984 shows that tourmaline veins are not continuous
across the contact into the metasediments (although strong alteration
and sporadic mineralization do occur) and that the vein structure is
possibly stronger and more highly mineralized with sulphides at depth.
Detailed petrographic work will be required to correlate vein mineralogy,
sulphide mineralization and grades with lithological information. At
present, the vein (0.9 metres to 3.0 metres wide) has been intersected
over a lateral distance of 150 metres, a vertical distance of 100 metres
and is open at depth. Although DDH-95-84-8, the westernmost drill hole,
intersected only 90 cm of poorly mineralized tourmaline vein, the enclosing
alteration zone is very strong (210 metres wide) and soil geochemical and
geophysical surveys indicate that the structure is continuous for at least
500 metres into the intrusion. The relationship between this vein system

and the guartz-sulphide veins found two kilometres to the west is not
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known at this time.

Structure #2 (Map 3) is a weakly mineralized fracture zone which
intersects the intrusion at a high angle and strikes approximately O9OO.
This structure is estimated from drill core to 15 to 20 metres wide and
has been traced by soil geochemistry and prospecting for at least 400
metres outside of the intrusion. Alteration of the host metasedimentsg
is very intense being characterized by moderate to strong bleaching and
potassium metasomatism. This has formed a light coloured, porous, and
permeable rock in which atoll structures have developed around remnant
quartz clasts and sulphide (arsenopyrite, pyrite, lead-silver arsenides)
deposition is erratic but locally spectacular. Toward the margins of
this and several sub-ordinate structures (Map 3) narrow (1-2 mm wide)
muscovite and less commonly cassiterite(?) veinlettes have developed.
The latter are highly dispersed and not of economic significance.

Up to three per cent pyrite is commonly developed in hornfels
at the pluton contact. Detailed sampling of several zones shows this

sulphide to be economically unimportant.



31

CHAPTER 4: GEOCHEMISTRY

4-1: Regional Geochemistxry

Results of regional stream, soil, and rock sampling programs are
presented in Appendices C, D, and E and on Map 4. Statistical summaries
of the stream and soil sampling programs are given in Tables 4 and 5, res-
pectively.

Stream Geochemistry

Samples were collected from all streams draining the contact of
the intrusion except those draining the eastern margin, an area sampled
during exploration on the Fiona Claims (Biczok, 1981). All silt samples were
analyzed for Cu, Pb, 2Zn, Ag, As, and Sb and waters for Cu, Pb, Zn, F, U,
and pH. Results indicate that water sampling has been ineffective in de-
tecting mineralization. All water samples were of nearly normal pH.

A review of Appendix C and Map 4 shows that most base metal values
are low except those in two creeks draining the western (S-44326 Zn=600 ppm,
Ag=0.8 ppm, W-44327 Zn=90 ppb) and southwestern (S-20826 Zn=260 ppm, Ag=3.6
ppm, W-20827 Zn=40 ppb) contact margins and are not indicative of base
metal mineralization. The former stream probably drains weakly zinc-rich
strata (covered by heavy overburden in this region) and the latter creek
drains possibly vein-mineralized terrain discussed below.

Because of the very arsenic-silver rich and sometimes antimony-
rich nature of most vein systems, these elements have been chosen for
detailed discussion.

Two streams draining the western contact are As * Ag anomalous.

The northernmost contains only elevated As-in-silt values (S-44328 As= 160
ppm, pH = 6.1) and is probably related to narrow arsenopyrite vein(s) near
the contact. Silver and antimony values are low and exclude this area from
further follow-up. In contrast, the southern creek contains elevated to
anomalous Cu (160 ppm), Zn (290 ppm), Ag (3.6 ppm), As (300 ppm), and Sb
(70 ppm) values (S~20826). These values are related to tourmaline * quartz
vein float found on a ridge 500 metres to the north (R-44355, 44356) and

require further detailed prospecting in 1985.




TABLE 4

Statistical Summary of Stream* Geochemical Samples

NO. OF ANOMALOUS
ELEMENT SAMPLES MEAN VARIANCE STD. DEV. THRESHOLD* *
Cu (ppm) 28 34 824.14 28.71 91.42
Pb (ppm) 28 44 7876.57 88.75 221.5
Zn (ppm) 28 147 10184.95 100.92 348.6
Ag (ppm) 28 0.63 0.62 0.79 2.21
As (ppm)*** 28 165.07 43816 209.3 583.67
Sb  (ppm) 25 18.28 514 22.67 63.62
Sn (ppm) 9 8.77 51.9 7.21 23.19

* Silt only, water results do not yield meaningful statistics.
** Mean + 2x Std. Dev. = Anomalous Threshold

*** Excluding a single sample with 1000 ppm As, the results for
27 samples are 134.15 18663.98 136 406
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TABLE 5

Statistical Summary of Regional Soil Geochemical Results

NO. OF ANOMALOUS
ELEMENT SAMPLES MEAN VARIANCE STD. DEV. THRESHOLD
Cu 94 22.79 1019.17 31.92 86.04
Pb 94 32.74 1523.66 39.03 110.81
Zn 94 121.55 26154.40 161.72 445.0
Ag 94 0.53 1.86 1.36 3.26
As 94 113.53 293043 541.33 1196.20
As* 92 62.63 25794 160.61 383.84
Sb 62 17.60 1282 35.81 89.21

*excludes two samples, 1 @ 5200 ppm and 1 €@ 960 ppm.
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A single tributary to Syenite Creek (5-44280, pH = 6.4) located
within the intrusion is Zn (240 ppm) and As (440 ppm) anomalous. Although
silver levels are low (0.2 ppm) the sample results may reflect a distal
source. If this is true, then the very high As level indicates that a
strongly arsenopyrite-mineralized structure occurs within this watershed.
This cirque should be examined in detail in 1985.

All major streams draining the northern contact with the exception
of Stonehedge Creek are moderately to strongly arsenic rich and weakly to
strongly Ag + Sb anomalous. Four samples recovered from Awesome Creek
(5-44284, 44261, 44262, 44265) contain arsenic levels between 280 and
1000 ppm As. Prospecting within the source area located weakly mineralized
structures within the western enclosing ridge and strongly arsenopyrite-
stibnite mineralized structures in the north facing wall. These veins
belong in Structural Zone A and are discussed in Chapter 3. Sample S-44263
containing 1000 ppm As was recovered from a stream draining out of talus
below an arsenopyrite vein. Importantly, although base metal values are
not anomalous in these creeks, they are elevated relative to creeks drain-
ing poorly mineralized intrusive.

Three locations were sampled on Cyanide Creek, one immediately
below the contact within altered metasediments (S-37479), one immediately
above the contact (S-37478) and a third (S-44334), four hundred metres
south of the contact. Arsenic levels in all samples are moderately ele-
vated relative to regional samples but none are strongly anomalous rela-
tive to other local samples. S-37479 (As = 200) is marginally enriched
relative to $-37478 (As = 180) possibly reflecting anomalous arsenic levels
in rocks at the contact although surface waters draing the Gash and Arsenic
Ridge vein appear to have little or no affect on the latter sample or
S5-44334 (As = 100 ppm). This is particularly confusing because at least
one block laced with greisen veins was found in the creek at the contact.

A single creek of normal pH (6.4) draining the east side of the
Zeta grid was sampled (S-44338). This silt is moderately enriched in

Zn (200 ppm) and Ag (1.4 ppm) and mildly arsenic anomalous (As = 170 ppmn)
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and reflects the generally low levels of mineralization on this portion
of the grid.

Detailed silt samples were taken on all tributaries to Arsenic
Creek as a follow-up to moderately anomalous As-in-silt levels found in
1981 (Biczok, 1981) and 1982 (Jago, 1982). Of the eight samples recovered,
only three contained weakly anomalous As-in-silt levels and only one
(S-37403), coincident arsenic and silver anomalies. These creeks drain
relatively homegenous quartz-syenite and syenite and except for several
structures located in the southeast corner of the watershed, the area is
poorly mineralized. The lower levels of enrichment found in samples this
year and taken from the presumed source area of the 1982 anomalous results
suggests that detailed sampling (250 metre spacing) inwards from the con-
tact should be undertaken in 1985. Apparently sampling in 1984 began up-
stream from the source area to previously anomalous samples.

Three silt samples recovered from Stonehedge Creek (pH 6.2) con-
tain background levels for Cu, Pb, Zn, Ag, As, and Sb except for S-35373
which is weakly enriched in antimony (Sb = 44 ppm). Prospecting on ad-
jacent ridges located several mineralized structures (soils, maximum
11.0 ppm Ag, 190 ppm Sb) which are a probable cause for the elevated
antimony levels, however, these structures strike parallel to the creek
and therefore do not easily contribute directly to the geochemistry of
the stream. In light of this, the interpretation of future sample results
should be made with the knowledge of the ability of structures to contribute
to a streams geochemistry. In some portions of the pluton, streams intersect
structures at a high angle and therefore direct interaction can take place.
In contrast, high angle near misses retard the ability of the stream to
interact with the structure.

Soil Geochemistry

Map 4 presents the results of the 1984 soil sampling program found
in Appendix D and the statistical summary is given in Table 5.
In general, structures sampled in the south half of the stock

returned sub-anomalous metal-in-soil values. The large structure (20 metres X
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2+ kilometres long) trending NW-SE and intersecting the granitic core
contains only barren soils. Within the structure, the rock is heavily
slickensided and the socils are very carbonate rich. J. Morin of D.I.A.N.D.
indicates that such carbonate-rich structures are late stage features and
of no economic importance. However, the carbonate enrichment may also
represent the top of a large scale hydrothermal system.

Anomalous soils have only been collected from three localities
apart from soils on the Zeta grid. A seven metre wide structure located
near the west granite contact (UTM 862967) was sampled on three soil lines
(P-49760-62, 49766-69, 49770-72) and returned anomalows silver and arsenic
levels up to 2.6 ppm and 260 ppm, respectively. Several rock samples
(R-49764-65) collected from this locality are weakly enriched in metals.

Five moderately to strongly anomalous samples were collected from
a linear structure (P-35368-71) and the pluton contact (P-35367) on Pin-
nacle Ridge. The magnitude of Ag (11.0 ppm), As (5200 ppm), and Sb (190
ppm) values indicates that these structures are highly mineralized targets
and should be examined in 1985. Notably these geochemical values are equal
to or exceeded values obtained over the greisen vein on Arsenic Ridge.

Regional and detailed follow-up of stream geochemical anomalies
and all geological traverses should incorporate detailed soil sampling.
Prospecting in 1984 has shown that mineralization is always associated
with topographically well defined lineaments. These foliation zones are
easily interpreted on air photos and can be quickly assessed by several
well spaced soil lines. Due to the often narrow nature of the target
veins, the interval of soil sampling must be kept fairly samll, less than
10 metres. Where several structures intersect the pluton contact, several
contour soil lines are an effective prospecting tool. Sampling this season
indicates that silver, arsenic, and antimony are the best tracer elements.

Rock Geochemistry

Rock geochemistry and soil sampling were used as the primary explor-
ation tools on the Zeta program. Regional samples were analyzed for Cu, Pb,
Zn, Ag, As, and Sb and rarely for Au or Sn. Experience has shown that Sn

and Au are only poorly enriched in the Lost Horses Stock veiln systems.
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Rock geochemical results are given in Appendix E and illustrated on
Map 4.

In general, rock samples recovered from structures in the south
half of the stock are only weakly metal enriched, arsenic for example
never surpasses several hundred parts per million and silver 0.6 ppm.
One exception is several tourmaline-quartz vein samples (R-44355, 44356)
collected at the west-central margin of the stock. These were recovered
on a ridge five hundred metres north of a strong metal-in-silt anomaly
(5-20826) but do not appear to be related to the anomaly because of topo-
graphic interference. Several soil lines and surface prospecting should
allow us to evaluate this occurrence more completely.

Structural Zone A

Structural Zone A contains numerous narrow quartz-sulphide veins
and the Arsenic Ridge showing. The latter is discussed in Section 4-2a.

Within the Awesome Creek collection basin five rock samples were
weakly to strongly enriched in base and precious metals. Weak minerali-
zation was found in a sample (R-21650) collected from a structure within
the west wall of the valley. Lead (300 ppm), silver (31.0 ppm), and
arsenic (Gl0O00 ppm) levels are elevated here but the lack of mineralized
float suggests that the vein is small.

Four rock samples (R-21651-21654) recovered from three vein struc-
tures located in the south wall of the cirque all returned highly anomalous
base and precious metal levels. These samples and those recovered 400 to
500 metres to the east (R-35363, 35364, 35366, 20830) probably belong to
the same vein system and may be a distal manifestation of mineralization
on Arsenic Ridge. Detailed prospecting between the two is very difficult
due to heavy boulder talus and vegetation on valley slopes. Interestingly,
within the western vein system, tin and antimony, silver, zinc and gold
are antipathetic, the former decreasing with increasing elevation. In
contrast, drilling on Arsenic Ridge shows that silver, lead and antimony
dramatically increase with depth (see section 4-2a) and tin 1is erratically
distributed and can increase or decrease with depth. Obviously, large
differences in mineralization style must exist between these quartz and

tourmaline veins.
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Several rock samples recovered from the northern contact region
in Zone A contain anomalous silver and arsenic levels. R~20831A was
selected from a large area of altered intrusive float and contains moder-
ately anomalous Ag (814 ppm) and arsenic (1100 ppm). Several other samples
from this locality are only weakly anomalous and soill samples returned low
values. However, more prospecting is warranted here due to the broad area
of altered float and metal-rich nature of Zone A.

A single, coarse chip sample (R-20832) taken from the contact of
the stock in Cyanide Creek returned 9.4 ppm Ag and 300 ppm As. Here, the
hornfelsed metasediments are very rusty and contain several percent pyrite
and thin muscovite veins. Although no further work is warranted here be-
cause of the erratic nature of rock alteration and sulphide enrichment,
sample pulps should be run for antimony and tin.

Structural Zone B

Rock samples (R-49764, 49765) recovered from a seven metre wide
structure located near the western margin of the granite core are weakly
to moderately enriched in base and precious metals (Ag 17.0-22.0 ppm, Au
45-90 ppb). Soil sampling in the structure and these low but encouraging
values indicate that more detailed prospecting should be carried out here.

Several quartz-tourmaline veins located within the granitic core
contain massive sulphide (pyrite, arsenopyrite, stibnite) lenses and con-
siderable amounts of disseminated sulphide. However, a single chip sample
(R-35361, 1.4 m) recovered from this vein is only weakly metal enriched
and selected grab samples (R-37492, 37493) of massive sulphide are less
enriched. Maximum Ag (56.2 ppm), antimony (320 ppm), and tin (1160 ppm)
levels are sub-economic.

Detailed sampling of the "Gash" vein structure produced generally
disappointing results. Figure 4A is a plan view of the vein showing the
distribution of grab and chip samples collected along its strike. Figure
4B illustrates a cross-section view of the vein (see Chapter 3 for a des-
cription) and gives rock geochemical results for all samples collected

along its interpreted strike length.
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The highest silver, lead, tin, and antimony levels were found
only in samples from the central portion of the widest part of the vein
(R-44399A, R-44400, R-21626) and quickly diminish in either direction
within ten metres to sub-economic levels (for example R-44398). Disap-
pointingly, quartz-sulphide rich, tourmaline-poor vein float located up
to 60 metres away returned only weakly anomalous values (R-21627, 60
metres to the north, Ag = 26 ppm, Sn = 800 ppm, Pb = 960 ppm). Chip
samples recovered from this years program all contained values consistent
with those from previous years. Maximum values in samples recovered in
1983 (R-35237, 35238, 25241, Lane, 1983) were 173 ppm Ag across 75 c¢m and
0.47 percent Pb across 1.2 metres.

Selected grab samples from the same program returned 7.9% Pb and
8.76 opt Ag (R-35240) and 1.81% Pb and 9.5 opt Ag (R-35556). Maximum
values in grab samples this year included 61.6 opt Ag and 14.1% Pb. The
latter sample (R-21626) consists of fine-grained sulphide needles within
a highly altered quartz vein(?) matrix and was taken from a 30 cm interval
in chip sample R-44400 (1.2 metres). Unfortunately this particular phase
does not persist laterally.

No further work should be planned on this structure because of
its limited lateral extent and generally low and erratic base and precious
metal values.

Two hundred metres north of the "Gash", a single sample (R-37500)
of quartz vein breccia (3-5% sulphide) returned 6.5 opt Ag, 1.5% Pb, and
0.52% Sb. The limited size of the occurrence precludes further exploration.

Structural Zone C

Rock geochemical values for most veins found in Zone C are low.
Quartz vein float (R-37410, 37411) found in several lineaments in the
southern portion of this zone are weakly base (< .14% Pb) and precious metal
(< 1.1 opt Ag) anomalous and represent some of the most highly sulphide-
mineralized vein material found in the eastern half of the Lost Horses Stock.
Several samples recovered from the pluton contact (R-49753, 21648) contain

comparable metal enrichment and probably represent a better target for



40

future exploration. Prospecting here has located a fairly extensive
alteration halo about a linear structure that continues into the horn-
felsed metasediments. The sediments here are rusty and/or bleached much
like those found on the Zeta grid. Although all samples recovered from
three structures located on this ridge in the pluton returnedlow values,
one sample from the metasediments was enriched (R-21648, Pb = 7100 ppm,
Ag = 11.0 ppm, As = 1000 ppm, Sb = 250 ppm). Additional prospecting here
is warranted and should attempt to trace all lineaments within the meta-
sediments. Soil sampling methods have been discussed above.

A single structure located near the contact in the northeast core
of Zone C was not rock sampled. Soil values from this area reach a maxi-
mum of 11.0 ppm Ag, 850 ppm Zn, 310 ppm Pb, and 80 ppm Sb. This alteration

zone should be prospected in detail in 1985.

4-2: Geochenmistry of the Zeta Grid

Soil Geochemistry

263 soil samples were recovered from the Zeta grid. All samples
were analyzed for Cu, Pb, Zn, Ag, and As and only those from the metasedi-
mentary area for Ba. Sample results are given in Appendix F and plotted on
Maps Fa to 5f. Table 6 summarizes the sample statistics.

Cu Geochenistry (Map 5a)

Anomalous copper-in-soil levels on the Zeta grid are found in
the metasediments and generally are confined to a linear polymetallic
anomaly which trends ENE-WSW from L,15+00E, 21+00N to L 20+Q00E, 22+0O0ON.
Other spot highs occur on the grid at L 18+00E, 20+50N and L 20+00E, 20+50N.
These are associated with highly altered hornfelses in Structures #2 and
#1, respectively. Within the intrusion Cu values are all low but a contour
interval of 20 ppm coincides with a curvilenear polymetallic anomaly
associated with the greisen vein in Structure #1.

Pb Geochemistry (Map 5B)

Pb-in-so1l values exceeding 100 ppm are considered to be anomalous.
Map 5b shows that these are confined to short linear trends. The most
prominent is assoclated with a curvilinear polymetallic soil anomaly trend-
ing eastward from L 15+00E, approximately 18+50N to L 22+00E, 22+00N. The
intermittent nature of the anomaly from line 20E to 22E reflects a poorly

mineralized bedrock source. The irregular pattern of contour lines at

20+00E, 20+00N is caused by the intersection of Strutures #] and #2, and
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TABLE 6

STATISTICAL SUMMARY OF ZETA GRID

SOIL GEOCHEMICAL RESULTS

NUMBER MEAN % STD. DEV. ANOMALOUS

of (Arith.) (Arith.) THRESHOLD
ELEMENT SAMPLES & (x + 26)
Cu 263 30.7 29.98 90.66
Pb 263 99.0 370.84 840.68
Zn 263 188.5 407.16 1002.82
Ag 263 1.29 5.588 12.466
As 263 100.3 266.22 632.74

Ba 133 1381.8 1008.41 3398.62
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slumps of mineralized talus. Structure #2 is defined by a weak, discon-
tinuous anomaly-trending off the grid at L 25+00E, 21+75N. The very high
values obtained between line 19+50E and 21+00E are caused by the soil
sample being contaminated by a large proportion of supergene enriched vein
fragments from Structure #2 and therefore is not truly representative of the
"B" horizon soils. The discontinuous Pb-in-soil anomaly associated with
Structure #2 and trending to the west may be caused by a discontinuously
mineralized vein or by flooding of barren soils onto normally Pb-enriched
soils overlying the vein. This scenario is undoubtedly true at L 18+00E,
19+25N and L 19+00E, 19+75N but elsewhere is difficult to evaluate.

Weakly to highly anomalous Pb-in-soil levles occur discontinuously
along the polymetallic soil anomaly trending from L 15+00E, 21+00N to L 20+00E,
22+00N. The strongest lead anomaly (500 ppm) is associated with anomalous
Cu (100 ppm), Zn (1400 ppm}, Ag (2.0 ppm), and Ba (3100 ppm) and is probably
associated with a metal-rich black shale.

Zn Geochemistry (Map 5c¢)

Weakly anomalous (greater than 100 ppm Zn) Zn-in-soil levels occur
in the intrusion over the interpreted strike length of Structure #1 ex-
cluding zones where soil flooding has occurred and are generally coincident
with weakly anomalous Cu, Pb, Ag, and moderately anomalous As levels.
Several sub-parallel weakly anomalous zones (L 23+00E, 19+50N to 25+00E,
20+00N and 23+00E, 20+25N to 25+00E, 21+00N) occur toward the east end of
the grid. These may be associated with strong alteration zones at the
pluton contact although a very high Zn on the base line probably reflects
a different source.

Within the metasediments, a very strong (maximum 4000 ppm Zn),
linear, zinc anomaly (L 15+00E, 21+00N to L 20+00E, 22+00N) trends ENE-
WSW and 1s associated with weakly to moderately high Cu-Pb-Ag and Ba-in-
soll levels. Because of the strong association with barium and the only
weakly positive correlation with arsenic, this anomaly is interpreted to

be associated with metal-rich sediments.
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Siver Geochemistry (Map 5d)

Silver-in-soil anomalies generally follow three trends. Weak to
moderate enrichments (1.0 ppm to 3.4 ppm) are associated with the poly-
metallic (Cu, Pb, 2Zn, Ba) anomaly discussed above and can probably be
attributed to metal-rich sediments.

Two strong trends are associated with structures #1 and #2. Asso-
ciated with the first structure is a curvilinear polymetallic anomaly which
typically trends framCu, Pb, Zn, and As from L 15+00E, 18+50N through the
baseline at 19+00E and off the grid at L 22+00E, 20+00N. For silver, how-
ever, the anomaly is only weakly defined (0.4 to 0.6 ppm) from L 15+00E to
L 18+00E at which peint it is coincident with the overall trends. Silver
curiously forms a separate westerly trend at this point and diverges from
the established soil anomaly towards L 15+00E, 19+50N. At this time, this
divergence can only be explained by groundwater percolation downslope from
silver-rich subcrop. The negative correlation with other elements suggests
that mineralized subcrop is not present here.

Silver is very strong enriched between L 19+50E, 20+25N and L21+50E,
20+50N. This area occurs immediately to the west of the intersection of
Structures #1 and #2 and is associated with abundant supergene enriched
sulphide vein fragments within the sampled soil horizon. Several rock sam~
ples from this location indicate that weathered vein material is strongly
metal enriched relative to unweathered vein material, a conclusion which
agrees well with drill hole results. Curiously, silver forms a strong
trend diverging from Structure #2 (21+00E, 20+50N trending to 25+00E,
21+75N) around 21+00E, 20+50N and continuing downslope to 23+00E, 20+25N
and off the grid at 25+00E, 21+00N. The simplest explanation is to define
a third mineralized structure here, however, soil creep and the easy mobility
of Ag in groundwater are a better alternative. The positive correlation
between easily mobile Ag, Zn, and As and the negative correlation between
these elements and relatively immobile Pb suggests that the latter hypo-
thesis is correct. Detailed prospecting in this area should be completed

to test this hypothesis.
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As Geochemistry (Map 5e)

Arsenic-in-soil anomalies demonstrate good positive correlations
with the Cu, Pb, Zn, and Ag anomalies associated with Structures #1 and
#2. Very high values associated with the polymetallic anomaly centred on
L 20400E, 20+50N are undoubtedly caused by arsenate-rich vein float con-
taminating the sample soil horizon. In this area, secondary arsenates
are very well developed and have stained the rocks a light green-yellow
colour.

A weak arsenic anomaly occurs generally downslope from a strong
Cu, Zn, As anomaly associated with metal-rich sediments in the northwest
quadrant of the grid. This author finds the arsenic association is unusual
and suggests that a weak alteration zone associated with local mineraliza-
tion in the Lost Horses Stock may have developed in strong foliation zones
within the footwall.

The curvilinear arsenic anomaly close to the baseline in the
northeast grid quadrant is coincident with moderately anomalous Ag and
Zn levels. Although a subcrop source may be causing the anomaly, it is
probably due to groundwaters percolating downslope from arsenic-rich
subcrop.

Ba Geochemistry (Map 5f)

Barium-rich soils are generally confined to the northwest quadrant
of the grid and are associated with a moderate to strong, linear Cu, Pb,
Z2n, and Ag anomaly. This area is interpreted to be underlain by metal=-rich
sedinents and a three metre section of laminated barite has been found on
the grid at 17+95E, 20+80N. This showing is five to ten metres north of
the very strong Ba-in-soil anomaly (G10,000 ppm Ba) and is undoubtedly the
cause of it.

Curiously, Ba-rich soils diverge from the polymetallic trend at
L 15+00E, 21+00N and form a dog leg trend from this point to 17+00E,
20+25N and toward 18+50E, 21+00N. This second trend may be explained by
undetected complex folding patterns or a second sub-parallel barite-rich
horizon. This second trend does not have coincident Cu, Pb, Zn, and Ag

enrichments.
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Barium is enriched in two other areas. A spot anomaly (2800 ppm)
occurs on line 21+50E, 22+00N and may be associated with possibly faulted
portions of the two trends established to the west. A third, weak, linear
anomaly generally follows the Ag, Zn, As trend established near the base-
line in the northeast grid quadrant. This anomaly originates downslope to
the east from spectacular Ag, As, and Pb levels associated with Structure
#2 and was unexpected. The low levels of soil enrichment suggest that
it is a transported ancmaly and is not assoicated with a bedrock source.

In summary, three polymetallic trends have been established on the
Zeta grid that are related to bedrock mineralization. Weak to strong, often
discontinuous, linear, Cu, Pb, Zn, Ag, and As anomalies are associated with
Structure #1 (L 15+00E, 20+95N to L 25+00E, 21+75N). "Bullseye" metal-in-
soil anomalies are probahly caused by weak enrichments associated with
strong alteration zones in faults at the contact (see Chapter 2).

A strong correlation between Cu, Pb, Zn, Ag, and Ba exists for a
linear anomaly in the northwest quadrant of the grid. This area is under-
lain by a three metre thick laminated barite horizon and is probably as-
sociated with metal-rich sediments. Figure 5 illustrates the change in
soil geochemistry across this barite horizon and suggest that the metal-
rich sediments occur in the footwall.

Zinc and barium show a positive correlation above the subcropping
barite althoudchrock geochemical values (see below, this chapter, Figure 8)
do not show Zn-enrichment.

Soil Sampling in Trench Tr-83-1

B/C horizon soil samples were recovered from trench TR-83-1 on the
Zeta grid (18+75E, 19+50N). Figure 6 depicts a cross-section view of the
trench showing major rock lithologies and the distribution of the dark
coloured "B" horizon and light to white clay-talc rich "C" horizon soils.
The colour of soil outside of the trench was not determined however trench-
ing nearby indicates that it is rusty over weakly altered syenite and brown-
grey over unaltered syenite.

Examination of the trench results shows that all elements except

Cu are enriched in both soil horizons overlying velin subcrop and that en-
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richment in the white clay-talc "C" horizon is in some cases an order of
magnitude greater than in samples from the "B" horizon. Cu is enriched

inreither soil horizon and in some cases Zn is enriched in the "B". 1In-
terestingly, strongly anomalous soils can be obtained from samples only

20 cm from the surface. Because many sampling programs are conducted in
the early summer, a frozen A or B horizon often inhibits proper sampling
producing misleading results.

These sampling results indicate that the white clay-talc layer
overlying the vein does not prohibit capillary movement of metal ions as
proposed by Lane (pers. comm.) in 1983 and that "B" horizon soil samples
should adequately test for anomalous soils.

Rock Geochemistry

Barite:

Rock geochemical results for three barite samples are givenin
Table 7. Results for rock chips taken over five metre intervals over
the barite occurrence are illustrated on Figure 7.

Examination of Table 7 shows that the laminated barite is highly

contaminated (maximum wt.% BasSO = 80.29) by silica (up to 47.00% prob-

4
ably as interlaminated chert) alumina (up to 9.80%, possibly as a clay
fraction with minor potassium up to 2.50%) and iron (up to 11.00%), the
latter forminga light yellow to orange weathering surface on felsenmeer
samples. Base metals are low within each sample and consistent with

other contaminants increase slightly toward the hanging wall. Interestingly,
silver is antipathetic and is highly concentrated (715 ppm) in the foot-
wall. Shale samples (Figure 7) recovered from intermixed felsenmeer con-
tain background values for all elements and only lead and phosphate show

a weak enrichment in the shale footwall. The characteristics described

above are not compatible with barite used in the drilling industry and

therefore further work on this showing is alow priority.




TABLE 7

Rock Geochemical Results

Zeta Barite Showing

Sample No.

Element/oxide R-21673 R-21674 R-21675
Cu (ppm) 9 7 28
Pb (ppm) 6 4 14
Zn (ppm) 39 48 76
Ag (ppm) 7.5 4.3 0.5
As (ppm) 18 12 45
Hg (ppb) 10 25 10
vV (ppm)
Cr (ppm)
Ca* (W.L.)/Ca(N.L.) L5/121 L5/102 L5/85
Sr*(W.L.)/Sr (N.L.) L5/18 L5/21 1L5/7
Sr Total (ppm) 740 790 270
C Total (%) 0.24 0.50 0.61
Ba (%) 41.3 49,34 15.31
SO4 (%) 28.21 30.95 10.76
Barite (Wt.%) 69.58 80.29 26.07
L.O.I. (%) 1.50 0.85 2.95
SiO2 (%) 22.00 12.00 47.00
Ti02 (%) 0.15 0.08 0.40
A1203 (%) 4.50 2.00 9.80
F9203 (%) 2.00 2.50 11.00
K2O (%) 0.30 0.20 2.20
Na20 (%) LO.01 0.05 0.15
P205 (%) 0.12 0.09 0.17
MnO (%) LO.1 LO.1 LO.1
MgO (%) 0.5 0.5 0.75
Ca0 (%) LO.5 LO.5 LO.5
Sp.Gr. (cc) 3.6 3.9 2.9

W.L. = Water leach

N.L. = 3% NaCl leach

L.O.I. = Loss on Ignition

*

in ppm
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High Base Metal Anomaly at L 18+00E, 21+50N

Figure 7 illustrates results from rock chips collected over five
metre intervals across a tremendous zinc-in-soil (4000 ppm) anomaly on the
Zeta grid. Copper-silver-and barium-in-soil levels at this location
{(Cu = 180 ppm, Ag = 3.4 ppm, Ba = G10,000 ppm) are all enriched and sug-
gest that the source is from an underlying metal-rich shale. Interestingly,
lead (340 ppm) is anomalous only in a soil sample taken 25 metres to the
south. The sampled interval unfortunately did not cover the zinc-rich
strata as the author believed the anomaly had been transported slightly
downhill. O©On Figure 7, rock sample results are elevated to strongly
anomalous only in the first two sample intervals. Future sampling should
be done at least within the intexrval 21425 to 21+50N on line 18+00E.

Rock Geochemistry Associated with Structure#2

Surface chip samples were taken over five metre intervals along
three grid lines to more accurately define the positicnof Structure #2.
In the field, the Structure was identified by the occurrence of very
bleached float (see Chapter 4, Mineralization) or by arsenate-stained
float (see also Chapter 4) and eventually within drill holes by bleached
drill core or elevated rock geochemistry. Structure #2 also is defined
by a 150 metre long very strong scoil anomaly (maximum Ag = 87 ppm, maximum
Pb = 3800 ppm, maximum As = 3200 ppm) although drill core assays failed
to duplicate the maginitude of any surface samples. Figures 8A, B, and C
depict changes in base and precious metal values leading up to the zone
or away from. Unfortunately, the Structure was generally located on a
hillside (line 20+00E) or was covered by soil and rock fragments so only
sample line 21+00E presents a section across the zone. Even in this section,
however, the south end was partially covered by soil and the surrounding
metal-poor host could not be sampled.

Section 194+00E is least well mineralized of the three sections
but still shows strong enrichment in lead {(up to 350 ppm), silver (5.7
ppm), and arsenic (200 ppm). As expected from soil results, copper and
zinc are background and gold was below detection limit. Also evident is

a strong lead-silver, arsenic absent association for samples taken between
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20+15E and 20+425N. A third possible structure is indicated by moderately
elevated values recovered near the end of the sample line. This was later
confirmed by a short traverse.

Section 20+00E is unique in that all elements analyzed are anoma-
lous and that the Structure has a sharp hanging wall (interpreted from
drill core) contact. Two rock samples recovered along this interval de-
monstrate the upgrading nature of sample weathering. Sample R-44396 was
taken from relatively fresh sulphide bearing outcrop and although the
sample itself is highly altered, base and precious metal levels are at
least an order of magnitude (compare Ag 9.0 ppm vs. 3200 ppm) less than
levels in a weathered sample (R-20816) of similar parentage. This rela-
tionship readily shows how soil sampling in rock chip contaminated "A"
horizon soils can lead to exaggerated, supposedly "“B"™ horizon soil anoma-
lies.

Section 21+00E demonstrates the highly erratic nature of minera-
lization within these structures and the powerful "bleaching" nature of
the metasomatic fluids. Two rock samples (R-20804, R-20805) are very
similar in appearance, both being highly altered, vuggy quartzites except
that the latter contains up to 10% arsenopyrite. Rock geochemical values
are highly contrary, the former containing background to sub-background
levels (Cu = 2 ppm, Pb = 70 ppm, Z2n = 6 ppm, Ag = 1.8 ppm, As = L2 ppm,
Au = 10 ppb) and the latter being highly enriched in lead (2%), silver
(130 ppm), and arsenic (10%). This conflict within similar lithologies
may help to explain the poorly mineralized nature of drill core samples
from Structure #2 and demonstrates that mineralization here is highly
erratic.

Rock Sampling of Trench Tr-83-1

Figure 9 depicts a section looking west across Trench TR-83-1
(L 18+75E, 19+50N} and compares geochemical results obtained from chip
samples in 1983 to those obtained in 1984. 1In general, sample results
are similar although lead and silver values returned in 1983 are usually
higher and copper and zinc values usually lower than the 1984 results.
Because of the comparitive nature of this study, individual lithologies
were not sampled and therefore cannot be compared directly to drill core

results.
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CHAPTER 5: Geophysics = VLF-EM Survey

Raw data profiles and contoured Fraser Filtered VLF-EM data
together with a structural interpretation of the Zeta grid area are given
on Maps 6A and 6B. The survey was conducted with a Geonics EM-16R instru-
ment; readings were taken every 25 metres except in anomalous areas where
the spacing was 12.5 metres. The angle between the Hawail transmitter
(23.4KHz) and the mineralized structures is approximately 300.

5-1: Anomaly Interpretation

Raw and contoured data defined seven significant conductive zones
(A to G). "A" is a linear anomaly (350 metres) associated with Structure
#1 which hosts Ag-Pb-Sb-rich tourmaline-greisen veins. The strongest
EM responses occur on L 139+00E, 19+75E, and L 18+00E, 18+75N, the former
possibly caused by ice found in a trench (Tr-84-2) on L 19+00E and the
latter caused by the water-rich(?) intersection of Structure #l1 and possibly
a subsidiary structure associated with anomaly "A".

Anomaly "B" is a curvilinear anomaly, 650 metres long, which trends
across the grid from L 15+00E, 20+62N to approximately L 21+00E, 20+50N.
Mapping and soil geochemistry show that the anomaly may be associated with
graphitic chert and shale within the footwall of a sequence of metal-rich
shales and bedded barite. The EM anomaly is, in places, 20 to 30 metres
south of the linear geochemical anomaly. The interpreted shape of anomaly
"B" conforms well with the structural interpretation, faults (Structure #1(?),
3, 4) having displaced the conductive horizon and broadened the EM response.

Anomaly "C" is a broad, linear anomaly (400 metres) that has not
been adequately explained. Mapping suggests that the eastern portion is
related to intense clay alteration and conductive water-filled foliation
zones associated with subcropping syenite dykes, however the central and
western portions are unresolved.

Anomaly "D" is a short (150 metres on the grid), linear anomaly
assoclated with the interpreted fault zone "3". No coincident geochemical

association occurs here and outcrop exposure in the intrusion is poor.
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Anomalies "EI and EII” are very irregular, broad, possibly mul-
tiple conductive zones. Anomaly EII may be associated with fault zone
"4", however, EI similarly would require several parallel conductive
fault zones. There is no coincident parallel geochemical anomaly asso-
ciated with anomaly "E" although a persistent Pb, Zn, As-in-soil anomaly
cross-cuts 1t at a high angle.

Anomaly "F" is a short (150 metre long), linear anomaly cross-
cutting the intrusive contact. The occurrence of altered metasedimentary
float outside of the intrusive suggests that the conductive zone is asso-
cliated with a weakly mineralized, probably wet, fault or foliation zone.

Anomalies "GI and GII" are associated with a geologically inter-
preted fault at the pluton contact but are displaced 25 to 50 metres north-
ward. This relationship suggests that the conductive zone is also a
broad, water-bearing foliation zone. Anomaly GII is coincident with a
weak although linear Ag-Zn-As-in-soil anomaly, however the latter may not

be associated with a bedrock source.
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CHAPTER 6: Diamond Drilling

6-1: Introduction

Ten NQ-diamond drill holes, totalling 883.06 metres/2,8%96.5 feet,
were completed on the Zeta grid between July 8 and August 19, 1984. A
"small-38" diamond drill and four drillers on contract from Arctic Diamond
Drilling of Whitehorse, Yukon were used for the job. July diamond drilling
commenced after mobolization of the drill from the Tak property and was
terminated on July 21lst, after the completion of seven holes, so that a
proper assessment of drill results could be made. Drilling recommenced
on August 9th, after the completion of a surveyed grid and was terminated
on August 20th with the completion of hole number ten. Table 8 summarizes
drilling on the property with reference to both the old and new surveyed

grids. Drill hole locations are illustrated on Map 3.

6-2: Drill Hole Legend

The drill hole legend is given in Table 9 and shown on each drill
section in Figures 10a to 103j (Back pocket).

Unit la is a fine to medium grained quartzite hornfels with typi-
cally less than 1% pyrite or other sulphides. The thickness of bedding
is commonly obscurred due to the massive nature of the hornfels although
bedding laminations are fairly common in silty equivalents. Where highly
altered the rock is similar in appearance to rocks from Structure #2 des-
cribed in Chapter 2. Coarse clastic quartzites to pebbly quartzites com-
prise Unit 1lb. These essentially are a coarse to pebbly equivalent of

Unit la although field mapping suggests that some are chert pebble con-

glomerates. Clasts within alteration zones are almost completely oblit-
erated and only a lightly coloured vestige remains. Unit lc is usually
interbedded with the former lithologies. Laminations are typically less

than 1 cm and form pairs of siliceous laminae with highly altered (to
clay), mafic-rich laminae. Graln size in either type is fine grained.

Units 1d to lg comprise the alteratim assemblages associated with these
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sediments. Alteration occurs within Structures #1 and #2 (DDH-3, 5, 9,
10) and beside syenite sills and dykes encountered in DDH~5 and DDH-9.
Clay veins with minor limonite (Unit 1d) are the most common alteration
assemblage and are typically manifested as tiny, anastomosing, limonitic
clay veinlettes. The proportion of these veinlettes decreases with dis-
tance from the syenite sills where contact alteration is intense enough
to form a clay mush from a hornfelsed quartzite. Unit le is a hematitic
variety of Unit 1d and typically occurs at the footwall and hanging wall
contacts of syenite intrusions in DDH-5 and DDH-9. No sulphide minerali-
zation was noted with either Unit 1d or le. Unit 1f is a sulphide bearing
equivalent of Units 1ld and le and is characterized by often intense
bleaching of the metasediments and by one to three percent arsenopyrite
and pyrite. Arsenate staining is developedon cleavage and fracture
surfaces but is poorly developed compared to equivalent strata at the
surface. The highest geochemical values are associated with this litho-
logy. Unit 1lg is typically developed peripherally to the mineralized
zones. Both limonite and manganese form on fracture and cleavage planes
although the latter is characteristic of relatively unaltered rocks.
Units 2a, 2b, and 2c are equivalent to the same units found in
Table 2 and are not described here. Units 2d to 21 comprise alteration
assemblages associated with vein lithologies (Unit 3) described below.
Unit 2d refers to weakly to completely developed, generally beige col-
oured kaolinite and is not used to indicate the white kaolinite or clay-
kaolinite mixture found in very mildly foliated and weathered(?) footwall
and hanging wall intrusive. Typically beige kaolinite is limonite poor
and often forms as a massive lithology very close to vein sections. Porous
banding is commonly developed although the dissolved mineral species or
lateral continuity of the porosity is unknown. All gradations between
weakly altered to completely replaced intrusive characterize Unit 2e.
This generally is simply a limonite equivalent of Unit 2d, but 1t also

characterizes more the weakly altered syenites. Drill core examination
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shows that most or all of the limonite is derived from hornblende and
biotite breakdown and therefore the original lithology becomes scarcer
as the vein core is approached. Limonite may be pervasive, especially
in completely kaolinized intrusive, or more commonly, is concentrated
around grain boundary vestiges in weakly to moderately altered intrusive.
Unit 1f is a weakly hematitic equivalent of Units 1d and le and is scarce
in all of the drill holes. In general, this Unit is confined to kaolinite
alteration near vein material (Unit 3aII) which is also hematitic. Unit
2g appears to be a post-kaolinization phenomena which may preceed tourma-
linization. Typically this lithology contains massive kaolinite * limonite
* gcarce ({1%) disseminated tourmaline. Clay alteration of this assemblage,
especially the kaolinite, often is zomedaway from a very sharp contact with
a clay vein such that the kaolinite becomes increasingly fresher and harder.
Clay never exceeded 30 to 40% of this lithology although sometimes the
contact with the adjacent clay vein is difficult to interpret due to the
amount of clay present. Unit 2h differs from a similar lithology, Unit 34,
in that the former is barren of any mineralization while the latter appears
to be very complexly mineralized and possibly is simply a highly altered
greisen vein.

Unit 2h is a very soft white to cream-white clay-talc(?) mixture.
Core examination indicates that it is probably a highly foliated, clay-
talc(?) altered kaolinite zone although in some instances the contacts
with other units including 2e, 2f, and 2g are very sharp. Unit 2i refers
to more than typical amounts of limonite and manganese association with a
particular rock lithology or alteration type. This unit is most common
in poorly altered, but highly foliated intrusive and occasionally is silver-
bearing. These foliation zones typically vary in width from a few centi-
metres to 30 to 40 centimetres and may occur as parallel or numerous inter-
woven zones. Unit 2j is very scarce and this author was not sure that one
of the components was chalcedony. This drill section (10 to 15 cm) occurred
within a zone of complete kaolinization without any clay-talc alteration and

1s the second reported occurrence of chalcedony on the Zeta grid. Unit 2k
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encompasses only biotite alteration of hornblende within weakly kaolinized
syenite. This alteration stage is intermediate between very weak chlori-
tization of hornblende and strong limonitic alteration of the intrusive
before entering strong kaolinization in the footwall and hanging wall of
the greisen veins. Unit 21 has been seen in core only in drill holes

six and ten. When wet, it appears to be turquoise-blue in colour and
upon drying appears blue-green. The exact paragenesis of this material
is not known, however, it may be an alteration product of the more nor-
mally massive beige kaolinite. Contacts between the two are irregular
and the coloured variety appears in some instances to cross-cut the beige
kaolinite.

Unit 3 contains all of the vein lithologies. Descriptions are
necessarily short because of the complex mineralogy of these greisen veins
and are supplemented by passages in Appendix A. Unit 3aI is a three-
tourmaline, tourmaline + quartz * sulphide * clay % limonite vein. The
three tourmalines are related to three mineralization cycles, the first
generation producing coarse, radial aggregates of black tourmaline inter-
grown with quartz, the second a non-pseudomorphic, blue-green, felted tour-
maline in irregular patches, often after first generation tourmaline and in
breccia veins, and the third, tiny (maximum 3 to 4 mm across), radial ag-
gregates of translucent, brownish tourmaline, randomly distributed in the
core {(see Appendix A, sample description R-35226A). The proportion of
tourmaline varies in the core from 30% to 65%, commonly with equal amounts
of generation one and two and only a few percent of generation three tour-
maline. Quartz (25%-40%) occurs as anhedral patches and euhedral crystal
aggregates, occasionally replacing early mafic minerals but generally oc-
curring as a late stage mobilate. Tourmaline needles commonly form as
inclusion in quartz. Sulphide and oxide minerals never exceed eight per-
cent combined and include in decreasing order of abundance, secondary
arsenate, jamesonite-boulangerite, arsenopyrite, cassiterite-rutile,

sphalerite, scheelite, and covellite. A detailed description of their
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parageneses 1is found in Appendix A. (see sample description R-352264,
R-35226B, R-35228, and R-35229).

Sericite is the primary clay mineral and typically forms as fine-
grained aggregates and sheaves replacing both tourmaline and quartz. This
secondary mineral generally forms less than five percent of the vein mat-
erial except near gradational, highly altered vein contacts. Limonite is
a typical breccia vein component within 50 to 75 metres of the surface.

At that point, it diminishes to less than one to two percent, its place
possibly being taken by hematite. Porosity in this lithology decreases
from 10 to 15% near the surface to 5 to 10% at minus 100 metres.

Unit 3aII is simply a brecciated, hematitic equivalent of Unit
3aI in which brecciation is no longer confined to narrow veinlettes and
hematite is strongly (5 to 10%) developed. Core examinations show that
this lithology is commonly associated with the footwall of the tourmaline
veins although the zones probably are highly irregular between drill holes.

Unit 3bI is a two generation tourmaline vein similar in mineralogy
to Unit 3aI except that the third generation tourmaline is very scarce or
absent. This lithology characterizes several deep drill intersections of
approximately 100 metres below surface. Evidently these veins are verti-
cally zoned as secondary alteration and porosity decreases with depth.

No thin section descriptions are available for this unit.

Unit 3¢ is a one tourmaline, tourmaline vein with scarce to absent
quartz, sulphide, limonite, and manganese. These veins are typically
narrow (less than 3 to 5 cm) and common dissect symmetrically, zones of
disseminated (10 to 15%) radial aggregates of black tourmaline. Kaoliniza-
tion of the host is complete and tourmaline commonly replaces kaolinite
at vein contacts. This lithology is incipient to large scale tourmaliza-
tion.

Unit 3d is similar in appearance to Unit 2h except that the latter
contains no tourmaline nor 1s it geochemically ancmalous. Unit 3d is either
a clay-tourmaline vein, an extensively clay-altered tourmaline vein, or, a
clay altered, disseminated tourmaline replacement zone. Clay/talc dominates
this unit but this may grade into dominantly tourmaline vein or to smeared
or disseminated tourmaline with highly foliated clay/talc assemblages pre-

dominating. The commonly high silver assays (7.8 opt Ag) suggest that this
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lithology is a highly clay/talc altered tourmaline vein.

6~3: Drill Hole Summaries

The following section provides a brief description of the location,
purpose, and results of each diamond drill hole. Detailed logs are given
in Appendix G and individual drill sections are presented in Figure 10 (in
pocket) .

DDH-95-84-1 (-45/335°, Figure 10a)

This drill hole was collared to intersect the vein between trenches
83-1 and 84~1. The hole successfully tested the vein and intersected two
weakly mineralized sections, the first containing 2.6 metres of 2.38 opt
Ag, and the second, 1.3 metres of 3.38 opt Ag. Interestingly, the best
grade intersections were in highly clay-talc-altered tourmaline vein, not

in relatively fresh tourmaline vein.

DDH-95-84-2 (-70°/335°, Figure 10b)

The hole was collared from the same set-up as DDH-1 to intersect
the vein at a vertical depth of 30 metres, approximately 20 metres below
DDH-1. Mineralization was stronger in this hole and occurred over a sig-
nificantly wider intersection (7.5 metres of 4.6 opt Ag and 1.1 of 7.8 opt
Ag). Drill core examination shows that although veins lithologies are very

complex, reasonable correlation can be made between holes.

DDH-95-84-3 (-45°/335°, Figure 10c¢)

This drill was collared to intersect the vein 50 metres east of
drill holes 1 and 2 and 10 metres east of trench 84-1. The drill hole
successfully tested the veln returning 5.3 metres of 4.26 opt Ag. The
footwall of the section occurred at the monzo-syenite contact. The frac-
ture zone noted in drill section No. one is present several metres within
the metasediments.

DDH-95-84-4 (-=70°/335°, Figure 10d)

This drill hole tested the structure approximately 20 metres be-

neath DDH-3 and returned a disappointing 0.9 metres of 2.88 opt Ag. Al-

though drill hole lithologies are similar between the two holes in this
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section, mineralization occurs over a considerably narrower distance at
depth and is associated with clay-altered tourmaline vein rather than
fresh tourmaline vein. The intrusive/metasediment contact was not inter-

sected in this drill hole.

DDH-95-84-5 (-45°/335°, Figure 10c)

This hole was collared to intercept at depth, a very strong Pb
(2800 ppm) + As (3200 ppm) + Ag (87 ppm) anomaly centred on line 20+00E at
20+50N. Ninety percent of the section intersected metasediments, most
of which were strongly fractured, and occasionally, highly clay altered,
and weakly arsenate-stained. Because of the highly fractured nature of
the metasediments, water return was lost eight times, finally resulting in
hole abandonment at 80.5 metres when water loss was complete and the hole
began to block and cave. It is not sure if the drill hole intersected
the target although geochemical results show that a weakly mineralized
intersection (4.5 metres of 0.84 opt Ag) was encountered within the pro-
posed target envelope. The core in this section is similar in appearance
to that encountered at surface in the vicinity of the soil anomaly, but
preliminary assay results are marginally less. Within the 4.5 metre in-
tersection, one 0.9 metre section returned 1.94 opt. Two narrow tourma-
line veins occurred in the 4.5 metre section, but were not strongly silver

enriched.

DDH-95-84-6 (-55°/335°, Figure 10f)

Drill hole No. 6 was collared to intersect the vein approximately
50 metres west of DDH-1, 2, 7 and at a vertical depth of 50 metres. This
hole intersected well developed tourmaline-quartz greisen. Significantly,
this 1s the deepest intersection of relatively fresh vein material and
contains the most abundant sulphide (3.5% arsenopyrite) recorded in any
holes. The prominent hematized footwall fracture zone noted in drill
sections No. 1 and 2 is strongly developed in this section and 1is coin-
cident with high grade mineralization. This intersection shows that the

veln is open at depth and along strike to the west.
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DDH-95-84-7 (~55°/335°, Figure 10g)

This hole was collared to test the vein encountered in DDH-1 and
DDH-2 at a vertical depth of approximately 50 metres. The tourmaline vein
in the mineralized sections is less altered than in the overlying holes
and is of much higher grade. In general, the footwall and hanging wall
alteration zones become more competent and possibly, more siliceous with
depth. A prominent hematite stained fracture zone has now been established

between the three holes within the footwall of the vein.

DDH-95-84-8 (-56,/335°, Figure 10h)

DDH~8 was collared approximately 50 metres west of DDH-6 to test
for a westerly extension of the greisen vein in Structure 1. Although
the hole intersected only low grade silver mineralization (2.5 metres of
0.54 opt Ag, including 0.26 metres of 1.64 opt Ag), the alteration halo
was equally as wide as that encountered previously. Detailed examination
of the soil geochemistry maps shows that the soil profile is only weakly
anomalous here and may, therefore, accurately represent a narrower vein
width than anticipated. The attitude of lithological contacts in DDH-8
indicates that the vein is steepening at depth (—800@ 1,375 metres eleva-
tion) relative to the vein attitudes (~7OO) at higher (1,450 metres) ele-
vations. The vein has now been intersected between 1,460 metres and 1,375

metres above sea level.

DDH-95-84-9  (-55°/335%°, Figure 10i)

DDH~9 was drilled to retest the tremendous Ag-Pb-As-in-soill anomaly
only partially tested by DDH-5 which is located 10 metres to the east. The
lithologies present in DDH-9 correspond well with those in DDH-5 and the
potentially mineralized section was extended from a 5 metre length in DDH-5
to approximately 20 to 25 metres in DDH-9. Similar arsenate staining was
encountered in both holes at a similar depth and still does not appear
to be very encouraging. DDH-9 was terminated approximately 15 metres past
the last altered core, and presumably, fully tested the structure. Signi-
ficant intersections in DDH-9 included 0.37 opt Ag across 8.1 metres in-
cluding 0.69 opt Ag across 2.7 metres and 1.1 opt Ag and 1.02% Pb across

0.90 metres.
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DDH-95-84-10 (-56°/335°, Figure 107)

DDH-10 was collared approximately 30 metres south of DDH-3 and 4
to test the down dip extension of these two weakly mineralized holes. It
intersected 3 metres of almost continuous tourmaline-greisen vein (compared
to 90 cm in DDH-4) which is very similar in appearance to that found in
silver-rich intersections in DDH-6 and DDH-7. Examination of the drill
sections shows that the sediment-intrusive contact, at shallow depths,
may not have been a suitable structure for vein formation and that only
low grade mineralization will likely be found in the future in this region

and in the host metasediments.

6-4: Mineralization in the Drill Holes

Significant mineralization in the drill holes was confined to
tourmaline greisen veins or their highly clay-talc altered equivalents.
These lithologies have been discussed in Section 6-2. No significant
mineralization was encountered in any individual drill intersection within
the metasediments. All high geochemical values in samples of metasediments
are caused by supergene enrichment in a near/at surface environment in
damp weathering conditions. This type of environment seems to favour ar-
senate and lead-silver-arsenate development which leads to several spectac-
ular geochemical results (for example 87 ppm Ag-, 3200 ppm Pb-in-soil).

Detailed petrographic examination (see Appendix A) shows that the
sulphide content of the ore is very low and that the sulphides are generally
very tiny and probably largely invisible to the unaided eye. Although no
microprobe analysis have proven this thesis, lead, silver, and antimony
are probably distributed amongst several secondary lead-silver antimonides
and arsenates. The only apparently primary sulphide visible in polished
section 1s arsenopyrite and the association of lead, silver, and antimony

with arsenopyrite is unusual. Ionic substitution is not likely, especially
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in light of spectacular drill intersections such as 37.00 opt Ag across

18 centimetres. Payne (1983, see Appendix A) distinguished several
secondary sulphides including jamesonite-boulangerite which undoubtedly

is an important carrier of lead, silver, and antimony as well as two

other species, Mineral A and B. Only microprobe research will distin-
guish these as they are too small to sample for diffraction work. Dis-
appointingly low levels of tin enrichment have been encountered in drill
assays. Considering the geological environment (tourmaline greisen veins),

tin may be more prevalent deeper in this vein system.
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CHAPTER 7: Conclusions and Recomnmendations

Ceonclusions

Well-developed quartz-tourmaline greisen veins have been found
within a 0.7 to 1.0 kilometre long fracture/fault zone which cuts the
Cretaceous Lost Horses Stock. Soil sampling has defined highly anomalous
Pb-Ag-As-in-soil patterns which largely coincide with this structure.
Drill testing of a 200 metre long portion of the structure has shown that
the main greisen vein averages 2.0 metres in width within a much broader
(approximately 10 metres) zone of intense clay alteration. Examination
of assay data and core samples suggests that the vein has been heavily
leached within 30 to 40 metres of surface, thus lowering the average sil-
ver grade to 3 to 4 opt. Deeper levels of the vein, which presumably
have not been leached, contain 20 to 36 opt silver with significant Pb
and Sb values. Tin mineralization averages 0.1% throughout the vein
but values as high as 0.6% Sn have been received from float samples. If
higher tin levels are to be found within this structure they will likely
be at depth.

The source of the mineralizing solutions is thought to be the
tourmaline-patch, granite phase exposed in the core of the pluton, some
1800 metres to the southwest. This phase appears to be the result of
progressive in situ differentiation but detailed whole rock and trace

element geochemical analyses are required to prove this.

Recommendations

The following recommendations for further work on the Zeta pro-
perty are made by the author:

1) An airphoto interpretation.of the area should be undertaken in
order to delineate major structures and structural patterns.

2) Detailed prospecting should be completed on Pinacle Ridge in
the vicinity of the strong soil anomaly (P-35368-71). Several trenches

should be excavated along the associated lineament.
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3) Trench L20+00E from 20+20N to 20+30N.

4) Deep drill holes should be compieted beneath setups 1 (DDH-1,
2,7) and 2 (DDH-3,4,10) and beneath holes 6 and 8. Although hole 8 in-
tersected only weakly mineralized greisen, results from the other holes,
combined with our interpretation of the origin of this deposit, suggest
that the ore zone rakes to the SW beneath hole 8.

5) If the aforementioned holes return favourable results, deep

step-out holes should be drilled 50 and 100 metres west of hole 8.

Respectfully submitted,

Bruce Jago, M.Sc.



STATEMENT OF COSTS

ZETA, 1984

Prior to June 27, 1984.

GEOPHYSICS

Linecutting - 8.2 kilometres
Magnetometer Surveys -~ 6.0 kilometres
VLF Surveys - 7.0 kilometres
GEOPHYSICS TOTAL

GEOCHEMISTRY

Soil Sampling - 282 samples
Till Sampling
Overburden Drilling

GEOCHEMISTRY TOTAL

GEOLOGY

Detailed Geological Mapping

TRENCHING TOTAL

GRAND TOTAL
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$ 258.43
123.22
174.70

$ 556.35

$ 7,953.00
62.80

4,718.69

$12,734.49

$14,881.45

$ 5,184.26

$33,356.65
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STATEMENT OF COST

ZETA, 1984
Post June 27th, 1984.
DIAMOND DRILLING
Labour $ 5,085.41
Drilling Costs 76,759.88
Camp Costs 6,413.90
Drilling Support Services 33,406.67
DIAMOND DRILLING TOTAL $121,665.85
GRID SURVEYING
TOTAL $ 6,123.68
GEOCHEMISTRY
Soil Sampling - 44 samples TOTAL $ 1,240.89

GRAND TOTAL $129,030.43
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Samples: 6 from a Quartz-Tourmaline Greisen

Summary:

The sampleé are dominated by intergrowths of guartz and
tourmaline, and show very variable textures typical of replacement.
Some samples contain two ages of tourmaline. Arsenopyrite is common
and boulangerite-jamesonite with minor sphalerite occurs in one
sample. Ti~oxide-cassiterite is present in all samples. The presence
of tin in assays indicates that some of this mineral is cassiterite.
However, many grains have a relief which appears more typical of
rutile than cassiterite. Secondary arsenides are common as replacements
of grains and in late-stage veinlets. Some of these probably are
Pb-arsenates (this is compatible with the moderate contents of Pb in

many of the samples).

R35226A - early-formed extremely fine grained patches of tourmaline
of low pleochroism; later tourmaline is more brightly colored.

breccia veinlets common

R35226B - early-formed tourmaline patches with bright colors; later
tourmaline is paler and altered in irregular patches;
boulangerite-jamesonite with lesser arsenopyrite and
sphalerite concentration; abundant alteration to secondary
Pb-arsenates, antimonides?.

alteration of tourmaline? to patches dominated by sericite
with lesser arsenate. Veinlets and breccia veinlets with
groundmass of arsenate.

R35228

abundant fragments of early, very fine grained aggregates

of tourmaline (pale colored), a few patches of dark colored
tourmaline in a groundmass of quartz and pale bluish green
tourmaline; breccia veinlets common

R35229

dominated by quartz with disseminated arsenopyrite and
secondary arsenates, minor pyrite, apatite, and tourmaline

R35236

dominated by quartz and pale tourmaline, with patches of
darker colored tourmaline; arsenates common as pseudomorphs
after arsenopyrite. '

R35237

Several samples contain one or two grains of scheelite, and
R35237 contains a few grains of an unknown mineral with higher relief
than scheelite (possibly a colorless variety of Ti-oxide). !

=
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" R35226A Quartz-Tourmaline Greisen with Arsenopyrite, Cassiterite, 7¢
and secondary Arsenate. . ‘ . : 4:ff\tT‘”

The rock contains patches of tourmaline intergrown with quartz’ in
very irregular textures. A few irregular breccia zones cut the rock;
they contain abundant fragments of tourmaline in a groundmass of

extremely fine grain size.

tourmaline 55-60%
quartz 35-40
arsenopyrite 0.5.
arsenate 1- 1%
cassiterite-

rutile 0.3
covellite trace

breccia matrix
arsenate? 14-2

Tourmaline occurs in three distinctive textures. Some early-
formed patches consist of extremely fine grained aggregates of equant
to prismatic grains averaging 0.02-0.03 mm in size, with coarser
prismatic grains towards the borders of the patches. Color is pale
to light yellowish green, and pleochroism is slight. Later-formed
patches are radiating aggregates of elongate prismatic grains up to
2 mm in length. Color varies widely within and between grains. The
darkest pleochroic colors are shades of medium green, brown, and
blue. Some blue tourmaline forms late-stage veinlets cutting tourmaline
patches of green and brown colors. Patches commonly grade at their
ends into acicular tourmaline clusters surrounded by medium grained
quartz.

Quartz occurs mainly as fine to medium grained aggregates with a
submosaic texture. A few patches consist of irregqular aggregates of
finer grained quartz, and may represent replaced mafic grains in the
host rock. Some grains contain very abundant tourmaline needles whereas
others, possibly formed later, contain none.

Arsenopyrite forms a few grains and patches up to 0.7 mm in
grain size, and scattered disseminated grains from 0.02-0.2 mm across.
Some larger grains are subhedral to euhedral in outline. Many are
altered along borders and in patches to secondary arsenates inter-
grown with minor extremely fine grained covellite. The arsenate has
high to very high relief and is extremely fine grained.

Arsenates? also occur as secondary replacements of scattered
prismatic (hexagonal?) grains up to 0.5 mm long. The secondary aggre-
gates commonly have a radiating texture of elongate fibrous grains.
Elsewhere, aggregates are very fine to extremely fine grained and
moderately interlocking. The mineral has high relief (R.I. about 1.7},
pale yellow color, low birefringence (0.015-0.025), and hardness of 2-3.

Brown oxide forms clusters of anhedral to euhedral prismatic
grains up to 0.1 mm long, and clusters of equant grains averaging
0.02-0.03 mm across. It may be cassiterite or rutile; the R.I. sug-
gests rutile, but some grains have lower birefringence, suggesting

cassiterite.

The rock is cut by irregular breccia zones up to 1 mm wide
containing abundant fragments up to 0.07 mm across of tourmaline in
a groundmass of extremely fine grained, high-relief material, which
may be secondary arsenates.




R35226B Quartz-Tourmaline Greisen with Sulfide patch dominated 77
by Boulangerite-Jamesonite with lesser Arsenopyrite;

Brecciation, and alteration of sulfides and tourmaline.

The rock contains patches of earlier, darker colored tourmaline
surrounded by quartz with patches of paler colored tourmaline. At
one end is a patch of boulangerite-~jamesonite with disseminated
arsenopyrite and lesser sphalerite.: Sulfides and tourmaline are

moderately altered.

quartz 40-45% boulangerite-jamesonite 7- 8%
tourmaline arsenopyrite 1- 1%
early 7-10 isotropic secondary
late 17-20 minerals 7- 8
Ti-oxide- Mineral A 0.3
cassiterite minor sphalerite 0.1
scheelite trace chalcopyrite trace
chalcopyrrhotite? trace
covellite trace

Quartz forms irregular aggregates ranging widely in grain size
and texture. Finer grained, anhedral aggregates average 0.05-0.2 mm
in grain size. Coarser grained patches, including some euhedral
grains are from 0.5-1 mm in average size. Some contain abundant
tiny acicular crystals of tourmaline.

An early patch of tourmaline consists of fine to medium grains
showing strong concentric color zoning and a wide variety of colors
in shades of green, brown, and blue. Darkest pleochroic colors are
of medium intensity, and the patch shows up dark in the hand sample.

It is cut by veinlets and breccia zones. Some consist of pale bluish
green tourmaline in optical continuity with the host. A few overgrowths
of secondary, nearly colorless tourmaline occur on some grains. Breccia
veinlets contain abundant prismatic tourmaline mixed with extremely
fine grained secondary minerals.

Later-formed tourmaline consists of patches ranging from dense
aggregates of unoriented, very fine to fine grains, to subparallel,
slightly radiating clusters of elongate prismatic grains up to 2 mm
long. This tourmaline has a pale bluish green color. Some finer
grained patches are strongly altered to a dense, somewhat fibrous

mass of light brown color.
Ti-oxide (cassiterite) occurs in scattered patches of prismatic

grains up to 0.05 mm long.

Scheelite forms one subhedral grain 0.7 mm across. Its borders
are slightly embayed, and it is cut by a late breccia veinlet.

The massive, dark grey mineral at one end is boulangerite or
jamesonite. (Distinction of these is by a KOH test; unfortunately,
we do not have concentrated KOH in the lab). It forms dense aggregates
of elongated grains averaging 0.05-0.3 mm in length, and oriented
subparallel to the long dimension of the patch. Distinctive properties
are: Hardness - very low, moderate reflectivity, moderate to strong
anisotropism with no bright colors. The following chemical tests
confirm that the mineral is a Pb-Sb sulfosalt: HNO3 effervescence and
dark stain, HCl stain medium brown, KOH,FeClj.

It contains subhedral to anhedral inclusions of arsenopyrite,
mainly from 0.05-0.3 mm in size, with a few grains up to 1.2 mm
across.

Both boulangerite-jamesonite and arsenopyrite are strongly
altered to light to medium orange~-brown, isotropic, secondary
minerals of unknown identity. Secondary aggregates probably are
extremely fine grained. Locally a mineral with similar relief but
moderate birefringence occurs with the orange-brown mineral in some

arsenopyrite grains.
{continued)
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R35226B (page 2) )

Several patches up to 0.6 mm across consist of Mineral A,
probably pseudomorphic after original subhedral to euhedral
arsenopyrite? This mineral has moderate to highirelief and moderate
to low birefringence. It forms aggregates of equant, unoriented
grains averaging 0.02-0.03 mm in size. It is colorless and has
low hardness (2).

Sphalerite occurs in a few patches interstitial to jamesonite-
boulangerite. Most are from 0.05-0.1 mm in size, with one large
patch 0.7 mm across. Within this patch are scattered grains of
chalcopyrite averaging 0.05, and an intergrowth of a pale yellow
mineral of uncertain composition. This mineral has the color of
pyrrhotite but is isotropic. It may be chalcopyrrhotite. The
intergrowth with sphalerite is intimate and in part, extremely
fine grained. Chalcopyrite also forms scattered grains in boulangerite-
jamesonite, averaging 0.02-0.04 mm in size. Covellite occurs locally
in the alteration assemblage as extremely fine grained patches.

Mineral A also occurs in a few breccia veinlets associated with
guartz, and possibly other, extremely fine grained secondary minerals.
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"~ . R35228 Altered Quartz-Tourmaline Greisen with patches of Sericite,
Secondary Arsenates? after Arsenopyrite

The rock is a medium to coarse grained patchy greisen dominated
by quartz and tourmaline. Secondary alteration patches consist of
aggregates of sericite with interstitial patches of Minepal A (as in
R36237). Mineral A also forms pseudomorphs after arsenopyrite? and

late veinlets.

quartz 40-45%
tourmaline 17-20
sericite 25-30
Mineral A - 8
Ti-oxide-
cassiterite? 0.5
Mineral B 0.2

breccia veins
Mineral A 1- 14

Quartz forms anhedral to euhedral aggregates ranging from 0.05-1
mm in grain size. Some patches of very fine to fine grained irregular
aggregates contain abundant dusty to extremely fine grained Ti-oxide
inclusions; these patches may represent original mafic grains. 'Coarser
grained quartz contains scattered inclusions of sericite, oxides, and
tourmaline.

Tourmaline forms subparallel, radiating aggregates of prismatic
grains up to 2 mm long. Colors range widely from green to brown, with
some blue patches. Some grains show strong concentric zoning. The hand
specimen contains "veins" of dark : green color. In thin section, one
such "vein" is present; it is a zone dominated by tourmaline but it
does not have the texture or borders of a vein, and probably is just
an unusual concentration of tourmaline.

The rock is altered in patches up to a few mm across to a very fine
to fine grained aggregate of sheaves of sericite flakes averaging
0.05-0.15 mm long. Intergrown with sericite are scattered extremely
fine grained patches of Mineral A.

Mineral A forms pseudomorphic patches after original subhedral to
euhedral arsenopyrite? from 0.2-0.5 mm in average size. It is the same
mineral as that described as arsenate in R35226A.

Brown to opaque oxide forms clusters of subhedral to euhedral,
equant to prismatic grains from 0.03-0.1 mm in size. These occur within
tourmaline aggregates and scattered through quartz. The mineral probably
is altered Ti-oxide (rutile)}, but some may be cassiterite.

Mineral B is a light to medium brown mineral which forms extremely
fine grained patches up to 0.3 mm across, generally associated with
and slightly intergrown with Mineral A. It is similar to Mineral B of
sample R35237, but is anisotropic. ’

Veinlets and breccia zones are_dominated by extremely fine grained
Mineral A, with patches of more opaque material resembling Mineral B.

A
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R35229 Fragmental Tourmaline—deggzfGreisen

The rock contains abundant angular to subrounded patches up to.
several mm across of extremely fine ‘grained tourmaline in a ground-
mass of coarser grained tourmaline and quartz. A few clusters of
darker colored tourmaline are probably late-stage cavity fillings.

It is cut by a few breccia veinlets containing extremely fine grained
semiopaque of unknown composition.

tourmaline

patches . 20-25%

dark patches 14-2 (in section; more in rock)
with quartz 40-45

quartz 25-30

semiopaque 2- 3

breccia veinlets 1

Tourmaline forms patches up to a few mm ‘across of extremely fine
grained aggregates averaging 0.02-0.03 mm in size. Some contain a few
coarse prismatic grains up to 1 mm long.’ One contains radiating aggregates
of grains up to 0.7 mm in length. This tourmaline is pale yellowish green
to light green in color, and generally shows no color variations.

Several patches up to 2 mm across (in thin section; 7 mm in rock)
consist of aggregates of fine to medium grained tourmaline showing
variable color zonation. Some consist of bright blue cores with rims
of thin concentric zones of green and brown shades. Others contain
darker brown cores with similar zoned green and brown rims.

Tourmaline intergrown with quartz is fine to coarse grained, with
some anhedral aggregates and some radiating clusters. A few coarse
to medium grains occur in the very fine to fine grained aggregates.

Color is mainly pale to light bluish green.

Quartz forms anhedral to euhedral grains averaging 0.1-0.5 mm in
grain size, with a few grains and patches up to 1.5 mm across. Some
grains contain abundant acicular tourmaline grains in random to
subparallel orientation. Others are relatively free of tourmaline
inclusions.

Semiopaque forms extremely fine grained aggregates in patches,
generally interstitial to very fine to fine grained tourmaline. A few
patches are up to 0.7 mm across. The mineral appears to have been plucked
from the section in parts of the section.

Pyrite forms one grain 0.8 mm across. It is strongly altered to
semiopaque as described above, with much of this removed from the section.

The rock contains a major breccia veinlet at one side and a few
minor ones elsewhere. These contain fragments of tourmaline in a ground-
mass of extremely fine grained semiopaque as described above. Some
veinlike zones contain prismatic tourmaline grains in a groundmass of
semiopaqgue; these veins are up to 0.2 mm wide, and probably are
associated in origin with the breccia zones.

The rock is cut by another vein up to 0.3 mm wide which contains
dark brown semiopaque and patches of secondary arsenate? as in R35237
(Mineral A). Intergrown with these are patches of tourmaline and quartz

as in the rock.
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' R35236 Quartz Greisen with Arsenopyrite, Ti-oxide/Cassiterite, and

minor Scheelite and Tourmaline

The rock is a fine to medium grained greisen dominated by quartz
with inclusions of other minerals.

quartz 93-95%
arsenopyrite 2- 3
Mineral A,B 2- 3
pyrite 0.3
apatite 0.5
tourmaline 0.5
scheelite trace
Ti-oxide-

cassiterite 1- 1%

Quartz forms a few relic patches averaging 0.05-0.1 mm in grain
size; these generally contain moderately abundant irregular Ti-oxide
grains averaging 0.02-0.07 mm in size. They may be replacements of
original mafic grains. These grade into and are recrystallized to
coarser grained patches of quartz with much fewer inclusions, and
common euhedral terminations into vugs.

Arsenopyrite forms clusters of subhedral to euhedral grains
with common diamond-shaped cross-sections. Grains are up to 1 mm
long. Alteration is slight along grain borders to Minerals A and B.

Minerals A and B are secondary alteration minerals, formed
by replacement of arsenopyrite. Mineral A is colorless with low
birefringence and high relief. Mineral B is light to meddum brown
in color, and ranges from dense, isotropic aggregates to very fine
grained aggregates with low? interference colors. Both probably
are arsenates. '

Pyrite occurs in the hand sample as a cluster of subhedral grains
1-2 mm across. It was not recognized in thin section, but may be
present as some of the smaller opaque grains.

Apatite forms scattered stubby euhedral prismatic grains up to
0.3 mm long.

Tourmaline occurs as scattered anhedral grains averaging 0.05-0.1
mm across, and a few elongate prismatic grains up to 1 mm long. Pleo-
chroism is from pale to light green. Tourmaline commonly is associated
with arsenopyrite.

Scheelite forms a few anhedral grains up to 0.25 mm across. A few
other grains of similar relief and texture have moderately high inter-
ference color (2nd order .to third order). They probably are scheelite
as well, although the interference color seems a little high.

Brown to opaque oxide forms irregqular clusters of anhedral to
euhedral equant to prismatic grains averaging 0.02-0.1 mm in size.

It also forms individual grains up to 0.2 mm across. Much of this
is probablj-oxide, but some of the finer grained aggregates may be
cassiterite.




R35237 Quartz-Tourmaline Greisen with secondary Pb-arsenate, 83

Cassiterite, Scheelite and unknown !

The sample is a variably textured greisen with finer grained
patches of quartz, clusters of tourmaline, and coarser, commonly
vuggy quartz patches. Secondary Pb-arsenate? 1is abundant as pseudo-
morphs after original sulfosalts. Minor cassiterite? and a trace
of scheelite and an unknown high-relief mineral are scattered through

the rock.

quartz 50-55%
tourmaline 30-35

Mineral A 12-15

Mineral B +- 1

cassiterite-

rutile 13-2

scheelite trace

apatite 0.3

Mineral W trace

Quartz shows three main textures. Patches up to about 1.5 mm
long consist of irregular intergrowths averaging 0.05-0.1 mm in
size. They have abundant inclusions of Ti-oxide and lesser of apatite.
The outlines of some patches suggest replacement of an original mafic
prismatic crystal. Elsewhere, quartz forms an aggregate of very
irregular grains in part intergrown with tourmaline. These commonly
have scattered inclusions of Ti-oxide and tourmaline. At one end is
a late-formed zone of coarse grained, inclusion-free quartz, which
shows euhedral terminations into a cavity (see hand sample).

Tourmaline occurs in clusters of prismatic to anhedral grains
showing a wide variety of colors and textures. Some radiating aggre-
gates are up to 2 mm in length. A few patches consist of dark colored
tourmaline, with brown varieties predominant. Some grains are blue
and others green in these patches, and strong concentric zoning is
prominent. Much of the tourmaline is pleochroic from colorless to
light green or brown.

Minerals A and B are secondary Pb-arsenates? Mineral A forms
pseudomorphs after original subhedral to euhedral prismatic hexagonal?
grains up to 1 mm in size. It occurs as extremely fine grained aggre-
gates of equant grains, generally showing no overall structure. Locally
it forms spherical aggregates averaging 0.02-0.05 mm in size, with a
radiating texture of fibrous to flaky grains. Some patches are almost
opaque, because of extremely fine grain size and probably because of
the presence of a dusty opaque or semiopaque phase.

Mineral B occurs in a few patches up to 0.5 mm across associated
with darker varieties of Mineral A. Mineral B is light brown in color
and isotropic; it forms aggregates of equant grains averaging 0.002-
0.003 mm in size.

Brown oxide forms irregular clusters of prismatic to acicular
grains up to 0.2 mm across. The mineral has very high relief, suggesting
rutile, but grains commonly show only moderate birefringence suggesting
cassiterite.

Scheelite forms scattered anhedral grains averaging 0.3-0.5 mm in
size. It commonly is irregularly intergrown with quartz.

Apatite forms subhedral stubby to elongate prismatic grains
averaging 0.1 mm in length. It is somewhat concentrated in patches
with fine grained quartz containing abundant dusty inclusions, sugges-
ting that it may be relic apatite grains associated with original

mafic minerals.
{continued)
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Mineral W forms a few subhedral to euhedral prismatic grains
up to 0.3 mm in size, and a few anhedral grains up to 0.15 mm across.
It has very high relief (about 2.2-2.5 R.I.) and moderate birefringence
(0.030-0.040). Extinction is parallel.

One tourmaline grain appears to have been broken along one side.

On this side is an overgrowth of secondary tourmaline in parallel
prismatic grains up to 0.1 mm long. This tourmaline is colorless.
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SAMPLE No. Cu Pb Zn Ag As Sn Sb

35373 26 14 100 0.2 L2

37402 2 6
37403 6 10
37404 4 16
37405 ) 1
37406 18 14
37407 le 6
37478 22 12
37479 4 16
442601 52 44 130 0.6 280

44263 90 60 150 1.0 1,000

44265 56 20 80 2.4 480

44284 34 28 140 0.4 360

44334 28 26 100 0.4 140

44338 44 30 200 1.4 170

44401 22 20 100 0.2 8

44403 18 16 100 0.2 4

NOTE: ALL VALUES IN PPM, MISSING VALUES NOT

AVAILABLE AT THIS TIME.
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stains on fractures 1
|_26.8-~31.6 m: Brecciated quartzite horrfels with ahun= ——1
i dant limonite and minor arspnare 1
31.6 33.7 KAOLINIZED SYENITE — %

Intensely Kaolinized syenite with wirtnall

no mafi remaining trong lim'n espe-

tournmaline as hreceia cement

—
! ially at 31.6-32.2 and 32 9-33 7 } ‘E S S
It | S i | S
33.7 [ 3301 HORNFELSED QUARTZITE ‘ | B S D U S
! Limonite staining, possibly 1% v.f.g. P ! ; B L D IS
or Asp. 1 i S D SR
| | ] L]
LR 34.7 ] IZED SYENITE : L]
] Extremely kaolinized, abundant clay alter- - ! y———
ation and limonite. _ S T ——
] SN S
22 1.9 ] CLAY . ! ]
Banded 2 45 ° to C.A. | SIS B
~ . i i S B
4,9 35.0 KAOLINIZED SYENITE [
Completely kaolinized, intense lim'n. | S
S M
35.0 35.4 ; UARTZITE _ L
\ﬁ Minor fractures coated with hematite | \‘ A GHBE
t i
| | - | — B —
_35.4 | 6.4 | KAQLINIZED SYENITE R — e : ; . ‘ S S
I | i . ery strong lim'n._ Intenscly frac a4 - : | | S S N R
| } ’}v at 36.3 m and cemented with limenitc I ; ; : 1 b
! f S .e.__Sharp F-wall contact with guartzite, % ﬁ : [ i D S
i ; I | I S—
‘ HORNEZLSED QUARTZITE — 1-28 v.fug. | ] } ! P e
Carpetent, guartzite from H-wall to 38.10{ snl de ! L_;, T L
‘ Below thig the rock 15 strongl jointed a9 - % l
and fractured with limanite coating thegn 1 - | GE—
plane j1 ! L
50.20-50.49 m: Tourrmalipe vein breccia, highly altered [ L
hiraxen Greenpn-groy clay in ceptre ' l Vo
N1 2-d i ai Coarse ¢lastie unit e
00 20,52 mix  Simdlar to previous greisen but less ] s

UND OF HOLE.

[ T




NORANDA EXPLORATION COMPANY LTD.

FIELD SURVEYED

Propert SETA ] Storted  ju1y 12 4 = 3

perly  zzra July 12, 1984 CO-ORDINATES CO-ORDINATES DIP TESTS NTS mo. 115 p/1d

S—

Hole no.  y-u4-4 Finished 5.3y 13, 1984 Lot jges2e Lot. Depth | Bearing | Dip | Depth | Bearing | Dip | Project no. 95

—

Bearing 335° Length ¢ 97 m (200 £c.) | DEP- 1947sy Dep. Logged by . sage

. o

Dip - Collar -70 ! Core sze No Elev. iEIW' Sheet 1 of

. METRES A
METRES LA Grophic Yo Sample SSAYS
L DESCRIPTION QOF UNITS - n T
From To Recovery 0g Mineralization 0. From ° Length
' T
|0 #k z ; OVERBURDEN I N | S
— — ! S — - ; b —4
| 3.7 i ' KACLINIZE SYENITE _ . 1
,;L_q,% R — .Hbl1-Big Syenite variably MM Kaali e S —

I B : _ + limonite * c¢lay . o o o L
i i

| —t | 375 0z itmngL/_kamngLmlm ed, foli-{_._ I . i

S QU SS— ' _ated at 65° to C.a. [ S ] e .

U S — | 5.0-5.5 m:_ Xaol'd syen. cut bym@x quartz veins and}. .. ,4“15,, - -

S SIS S { b weakly tourmalinized. .Very weathered, . {. . | . -

I S - - friable —— e I :

- L ; _JAi_ﬁA_mA_,fﬂ.chm,_lm n A.s.‘;rd clay alteration.. ! “7\ i .

___,,_< : | £.4-9.0 m: _Camplete ¥Xaolirnization, med. tao stror B b ;

[ G S— | b lim'n: Fe-Mn along fractures, mafics alterd — ;

S R SS— } - 2.0-10.4 m: Mi1d ro med. kaol'n and weak lim'n. Fe=Mn l. i
| | along fractures., Fol'n @ 60_1;(.2 j“ ,

— : Mu_xxnmmww possihle . {,,,,

1 [ | tourmaline on fractures atr 55-60° ro CLA e

- ’ - JEE—— ! - 14.0-14.3 m: . Highly deconposead, possible tour, on frac- —

. : L ! tures e . N I !

N B | 14.3-15.5 m:  Weak kaol'n, minor lim. from 14.9-15.2, | 1 . . !
i o ‘- Minor Tour. on fractures. - {4 R S SN R S S,
P ] 1 | 15.5-16.6 m: Strongly kaol'd and weakly to mod. lim'd. ], ! ! ‘f‘—‘ﬁ

‘) Tour. veins along fractures at 45-50_ to J ! -
| | C.A. Some lim. and Fe-Mn, ) {
| i 16.6-16 m: Hornf i puartzite xenolith., 1-2% Py o+ i | 5
: ! ASDY . Fo-ig stainsg. L | [ |
| i6.8-18.4 m Intense te cowmplete XKaolinization. _ 1 e
destroyed, mod, to strong lim'n, L ﬂ' :
Lo ULA, rare Tour. on fractures. . !
154 20 " - N N
7
. 4 Relatively unaltered syenite with minor | ! _
- alteration of mafics to chl + bio. . | SR
! -
a9 > . — o
22.6 280 | KAGLINTZED SYENTRE i
| Strong o complete )(aoll'vl atLuv with i | —
b noderate to complete des ' 1 1 ‘T‘»_i —_—
Limendte throughout with local concentra= | |
tions especially frow 27,13-27,539, 27,74~ 1 S RS
L 28,05 §,09-25,0 Fe-Mn along slicken— ) L
gides at 60 to ¢, at 24.7 m.  Very ’ | ]
ricble an 2B.0 g o i
! | . i { { ! -
| s’ I | [ I




NORANDA EXPLORATION COMPANY LTD...

Property..... ZETA .

SO

S WS WU S S W

-

Tourmaline veinlettes and disseminations.

Strongly limenitized, sharp contact at

METRES % | Geoohi 0
ic e
ph DESCRIPTION OF UNITS 7| Sample
From I To Recovery Log Mineralization no. From To Length
e i
| | T
e y | . i S—
S - Relatively fresh, very weak kaol'n and I i
Fa— 1
; L iim'n ! I
| i B S
29.0 29.4 f LIMONITIZED, KAOLINIZED SYENITE ] {
/ ] Med. to strong kaol'n, strong kaol'n.
j | L —
29.4 3.0 | FRESH SYENITE o ]
L - i [ S S
30,0 33,0 KAQLINIZED SYENITE t i ]
Gradation from previous fresh syenite into |
l
i strongly to completely kaolinized syenite i |
; with strong to complete destruction of
T | : : - . : - - —r
| mafic minerals. le porous alteration
t "}
{ P randing at 50 to C.A. Extensive clay P )
! N T
i alteration at 31.86-32.0 m. 1.5 cm Tour. i [
I vein in top of section. Mild mafic des-— i
H . . B T S SR
! truction and lim'n fr 3 _ ! S R
!
. 4 } — O | SR
33.5 1 35.4 | : | LIMCNITIZED-KAQLINIZED SYENITE ! L P
| 4 ! S Intensely *c N
L | i e very highl . ! i [ G D
| i P 60~ to C.A. I
oo L _ o
| | TCLav ALTERATION ZONE
i -
b | Light vellow to white to grey coloured cla o
’ zone. Complete destruction of coriginal f
! minerals and textures. spots through- i
! out. R |
|
|
i

“trongly £ A, variabl

altered to
trong

Mod, - destrucs

o 60-65" to C.A. at F-wall. -
LIMONITIZED-KAOLINIZED SYENITE

tion of mafics srvasive 1
Mod.-complete kaol'n and liwm'n,

variable

} 39,9-41.8 n
destruction of mafics Crude alt'n band-
r ing at 307 to C.A, at 41,62-
1.77 m.
julf} Complete kaol'n, strong to ¢omplete des-—

sive lim'noesp.
6-43.0 m,

fics

truction o

fractures from

| I on
I 43.¢ m: Mod. to strong kaol'n, local fol'n and
I lim'n., Fe-Mn + Lim. along fractures at
! 357 and 607 to CLA
47.56-48.6 m: Remnant or secondary hiotite to lcm.
48,8-50,0 m: C.d. biotite In ¢,g. kacl'd-lin'd syenite
50.0-50.6 Hbl-Bio syenite relatively fresh
i S0, Bio. syenite alt'd as i 4%,8-50,0
- ’ 5. Much finer grainesd Hhl syenite, L o
| { sade kaglts
L [ 60 .97 END GF HOLE . L




NORANDA EXPLORATION COMPANY LTD.

e FIELD SURVEYED
Property ZETA Started July 15, 1984 CO-ORDINATES T CO-ORDINATES DIP TESTS NTS no. 115 p/14
Hole no. Z-84-5 Finished ju1y 17, 1984 Lat. 20+79E Lat. Depth ( Bearing | Dip | Depth | Bearing | Dip | Project no. os/82
Bearing 3350 Length  80.49 m (264 fr.) | Dep. 19+96N Dep. I Logged by . sago
< RN
Dip - Collor  -gs° Core sze O Elev. Elev. l | Sheet 1 of 2
METRES % | Grophic . o, | Somple METRES ASSAYS
L DESCRIPTION OF UNITS - ]
From To Recovery Log Mineralization | no. From To Length
o 4.¢ r VERBURDEN ; .
= ‘ . i - | . L
| 4.8 10.4 | | _SVENTTE o o ; ! {
| L N K-feldspar phyric, Hbl-Bio Syenite/Monzo— | | e ! - . .
; nite. : ~ ! : 1
: | 6,1-8.5 m: Very ¢.g. groundmass, Hbl <€ 2 x Bio. b ! SR S 7_}‘»" ]
H .8.5-10.4 m: Feldspars altered to green material, high : o i i
- bio, content, moderately fx _n A I D ; i ! :
grained at contact, no flow banding. . e e : i ' :
: S J— L I i ~ . | S
| .FELSED_QUARTZITE — ! : . i !
; [ Generally fine to ; | !
S ; zite. Moderately bleach |
! o i { _ + _Asp, local mincer rust stains, minor Fe i . : R |
[\ Mn along the well develcped fractures. P . i i ! !
11.3 286 ! HORNFELSED (OQARSE CLASTIC QUARTZITE L ]
‘ Unit is variably and widely altered. 4;*)_ L i
SRS S BN - (o T2 ! I 11.5 m: Tour, veinlette 1.5 mm wide, minor Asp. | o ! 1 ! )
B80-85 | 12.4-12.5 m: Highly fractured, very scoft, green colour; | S : ]
| _*] . possibly an altered Tour. vein at 30 to {d.a. N o L : i
12.5-17.4 m: Hornfelsed, siliceous coarse clastic with R S S i i | i
S ! : + trace sulphides. Possible weak, perva- o - | ! i !
! sive tourmalinization as thin (€1 mm) - L | T | ! B
veinlettes with asscciated clay. B ; i | i
| 36-35 i 17.4-28.6 m: Well fractured, mod. bleached coare clas- o | | !
[ 1 ) ; tic. Med. hematization throughout, locallp S S i i P !
‘ highly altered to clay and conseguently B i B |
p—— H A [ T T
| | | soft. Possible Tour. throughout, very L i % 1
- ) L minor gtz veins <1 wi. - : : !
{ i - ] r . ]
8.6 3.7 [ VARIABLY ALTERED SYENITE l I J s
Med. grained, biotite syenite, max. 20% i I | ]
[~ bio. Scarce tourmaline in 1 c¢cm patches [ [ |
and thin (1-2 mm) veinlcttes at 45 to i !
C.A. Generally weak lim'n. I
29.0-29.2 m: Mod. to strong kaol'n and lim'n. I |
- 29,2-29.4 m: Strong kaol'n, mod. hematite | _ |
30.5-31.1 m: Strong kacl'n, mod. hematite L o
[ 32.9-33.2 m: Xenolith of hornfelsed quartzite. 20% Big rk 4
k-fd + Bio veinlettes. Stronyg potassic -
alt'n of H-wall, weak at F-wall. -
35,8 m: Several small quartzite xenoliths. o
36,4 m: Foliated at 30  tu C.A. —_— i
i 172383 7 . D% oty T RN S RTUR I NI I I




Well fractured and altered to clav along

fractures.

Mod. fractured, relatively fresh. Fracture

and joints are cemented with_limonite

wWell fractured, dark coloured hfls. guar

NORANDA EXPLORATION. COMPANY LTD. PrODOrty ... d5 oo .
. o METRES
METRES o | Grophic DESCRIPTION OF UNITS % | Sompie
From To Recovery Log Mineralization no. From To Length
38.7 39.2 160G [ CONTACT ZONE R IS
| Contorted, banded (at 167 to C.A.), hybrid, L
rusty zone with possible 3-4 cm Tour. vein. S
I
9.2 49,1 0 HOBRNFELSED QUARTZITE, FRACTURED AND ALTERED —
Generally highly fractured and altered with l o
only minor fresh areas. 1 b ]
[ I [ 39.2-40.2 m: Highly fractured, weakly hem'd, green-vellow I | | S
I clays on fractures, ? | e
i 40.2-41.1 m:  Fresh upaltered Hfls, Qtzire ! * IS S
] 41.1-42,2 m: _ Similar to 39,2-40 Clay well developed ! ? S
[ below this at 43,3-43.4, 43.6-44.2, 44.5- ; 1 S B
‘-‘ [ 44.8 m. L B | i L]
i 44,8-46,8 q; Eighly fractured. mod., to strongly alrered - S SR SR S
; clay along anastamosing veinlette I b
! 46.8-47.1 m: Fresh, unaltered gquartzite, i ! SRS SN S
l | 47.1-49.1 m: _ Moderate alt’n, locally strong lim'n and - ‘ o D N S RN S S
B i cla D S [ OO, - - b
J Moderately fractured, dark hfls, gtzite _ IS e
j Weak bleaching and lim'n, rusty throughout N, ; N ; | lgﬁgrfwr*74<
Poss. 3-4 cm Tour-clay vein. b ! ! L I o | ! —
; Poss. Tour. vein . . I {, N, ,l
}
|
|
|
[
f
|

_;_M_LM_L

— | § :
i) i Minar hem./lim. along joints at Pt CA
R A | well fracrured with clay/arsenate alt's
[ i along fracture
- A‘vJ I foss. Tour. vein
| 44 | Altered Tour ein
i i ] ! Very well fractured and rust |
— { i
50.49 ! ,
| - Terwinated duc to loss of waler pressur — i ;
I and jamuing of the rod {7 : !
I —t 1 :
!
SR -
——— Arr
T | I

Very rusty, <1% Py + Asp. Minor logal

* tour, along fractuyres, =

CKE(?) ——

AUA,,:;AN‘,m,4,4,4QBﬂ_lighﬁ_iA:jgxmugjxumia_af 40” to oA

Laminated, altered metasediment. p inly
3 greywacke Intercalated dark (1-2 cmi

Frogs

Banding i ery regular. 1% Py Rusty

©7.0-72 m . and clay alteration from €92 049

£9.51 m




NORANDA EXPLORATION COMPANY LTD.

Property

ZETA

Started

July 18, 1984

FIELD
CO-ORDINATES

SURVEYED
CO-ORDINATES

DiP TESTS

NTS no.

116

P/14

Depth

Beornng

Dip T Depth

Bearing

Oip | Project no.

Hole no. L-t4-6 Finished  july 20,1984 Lat. 184910 Lot. a5
Bearing 335 Length 107 m (351 ft.) | Dep.  1l9+sex Dep. Logged by . Jago
Dip - Collar  _5¢° Core suze o Elev. Elev. J Sheet 1 of .

METRES

From

To

DESCRIPTION

OF UNITS

Yo

Mineralization

Sample
no.

ASSAYS

(s}

ably altered.
thered,

friable.

12

45-55" to

C.A.

_Very fres
: Weakly to
Feld

ars

N syenite.
strongly £

altered to

largely d

estroved

_Fresh sve

mincr loc

clay,

con fracturesp
1 clay on 2

1
! fractures. o N N !
| DR S | . -~
— - ~ 3 i AL LT AT T i 1 i i
52.9 53.6 25 | WEAKLY ALTERED 3SYENITE i _ i ~ !
B ‘7 | Mod. to high core. Alt'n of feldo ] s : [ L
- : spar to green is complete, cdestruc-{ e ! : ~ : !
*1 E‘ tion of mafics ¢ oxcent at H-wall. . - i i :
e ; 53,6 m; Olive-green clay, friable. S| 3 H R T
i | i
— - [ S - S e e i —
53.6 . Q6.7 ! 1 J : PRESH SYE g ! ; ' ) 1
| \; i Fol'n at - o I» ! P .
; : | ! !
i - R o ] B
5.7 ! J <A LIMONITIZED SYENITE . ! ~
1 - e — . S
| § oderate to kaolinized, lim'n vard i : : !
. { | iable, locally intense. mmoenly core is L ! ; I P
1 i ; !
8 P very £ le i ! L !
= s . . 1o s ron a e ol i : i | :
‘ 4 i [ 56, 1 o 1 strondg k i<),>1 poand - ; : : N Al -
[ 1 ; remaing. e ; ; : |
P ; i ; T
63,4~67,.7 . ax lim'n, core is i | ! L
sl Yoy it nd | ! H H
] ol dointed, L . - SR S S
Tour. velr: ] {
‘our . velin . | : ]
B JH Friable, sam m, ! !
65,3-70,6 @ Very friable, b mod. to strong i ! N 4
kagl'n, weok . ! ! !
—1 . . . . T i T
T0,6-72.3 m: Complete Kaolinizatio: pervasive lim'n _[ ! ‘
_ T e
Very friable. { ! S
iU 72.3-75.0 m weakly kaclt'd, mod, lim'n. Fol'n at 50-55 i |
ard 70-75° to C.A.
> 7H.0=-T76,4 m: Similar to above, but stronger alt'n., |
7 T 8-78.9 ms Very friable, strong to complete xaol'n ]
apd lim’n, Siliceous trom 78,2-78,51 ag
greisen 1s approached,  Silica 1% massive —
(oot chalcedongoe,




Hole no..... 578476 ceeeiiiinnn.
METRES ASSAYS ]

METRES LA Grophic Yo Sample
RIPTION OFf UNITS
Log bESC 0 Mmneralization no. From To Length

NORANDA EXPLORATION COMPANY_LTD. Property

From I To Recovery

78.5 T 82.16 ] ﬂ()R\L\LINE—QUARTZA—SULPHIDE*CI.AY GREISEN 3=2% Asp -
100 ’ 78.5-80.0 m: Two and possible 3 generation of Tour; 60-65 o
is lst generation, 10-15% ad, £ 1% _3rd gen- b e
eration. Remainder ¢f unit is 15% quartz bt
3-5% quartz _and 5% clay +_ limonite Sulphids P
! QCCuUrs as 2-3 mnodgyregates or as dissenminardd I g
! - grains, VYeln is brecciated, a feature dif- 1 i S G
‘ ficult to observe as core i3 porous, foliare I ! B W
{ | broken and rusty. . - | : N B
| 100 | dighly clay altered, mod. lim’d/hen'd. Toor l ! [
| vein . ! ! [ SR S
i similar to 5-80.0_bur & nonp ; _ ‘ [P
| 857 ! ly_clay altered ZTour 1 houe Gr - S ———

| nossikly a tourmalin re 1y oalt! ; ! l

! i

to clay. Sharp F-wall lower

sections. i
!

95 | 80.49-82.16 m: Similar to 75.5-80.0. _
I ciated with widespre ; ;
gi ture fillings. 45 cm - I7 !
T e alt'd to cla i

White to vellow ¢lay, o
of syenite, Sharp F-wa
vein.

LQUARTZ GREISEN N

Two tourmalinge generat

|

clay., miner hematitie,
all contact with lowse: i
| N o i i
. T T T i |
i L HBOLINIZED S o e ! :
| o lighly kaol'd syenite intensely alt'd te | ; i
‘ o _ulay Miner (104) tourmalizizar Pira _ 4 L .
i
’ . part af sect WAS lest il Lrighitorado - - | H
| sludge _sugge: Srrg : . ! i E f _
ig atrongly lim'd. { i |
! ' ] [
! fm— i ;
| | “AQLUINIZED SYEN1TE % ! | }
i :
1 1{ Pocally altered fooeiay + ! _‘l I
- y ! i
‘; i and altered Lo clay, | ! i |
i Completely kKaolinize fi_ ‘ ! |
g
; o foliated zones. at 557 o oA o | ! ; I
[ tHighly kaol'd and alt'c to clay. e mafics L [ ; {,
| :
| and few feldspars 1efr - - T ! T‘ — Y —
I 1 ¢m o rempant Touy . owveeinoat SRy " I p——
| LIMONITIZED SYRNITE 1
stropyly limonitized, weakly to mad., kaol'd ot
Biotite is rel. fresh and oo I N
1}
B9y ©2.8 rerally PRESH SYENITE e
— -
e enite 1g usually quite fpegl but bas lo- S WU
| Cal g OF e e TR T B NTE —




NORANDA EXPLORATION COMPANY LTD. .

Hole no...... 4784 f.cveeinnnnen.

Sheet . {3...0f....1..

METRES

S

]

METRES

ASSAYS

—
1
i

164.6 105.5

J
[

- —_—
W{ 1070
AL S

107,

Graphic DESCRIPTION OF UNITS L ]
From i To Recovery Log Mnerolization J no From To Length
I I 24 m. 2 cm clay vein ——
L 91.3 m 12 ¢m Tour-Qtz vein atJZ_OU to C.A L —
100 191.8-92.2 m:  Mildly bieached hut yel. fresh, moed. t . ] S ——
strong lim'n from 31.6-91.99 o S 1 ——1
A 92.2-92.8 m: Fresh gsvenits ', I t——1
, ; ! E—
f t Very fine-grained GRANODIQRITE DYKE . P . ; F——
~Eresh intrusion with only mild xaol's. Contacds [ T I
at. 5¢ -550 t C.A | % —
N —
5L NITE | SRS S
! - everal narrow kagl/lim anes, 13 | o]
‘f fractures - A*r% |
—
r MODERATELY XAQLINIZED SYENITE - ,_‘.,h-_,} | N T_ :
’ L Zone of miid to moderate kaol'n and possinls) r —— I — ,,_'—l
b silicification. 90% destyuction of mafics. | . —f - S S S A p——
f L Rare Tour, blasts, limonitre 1y ahurdant{ - — ¢ : 1 |
| | |
!
|
i
|
i
{
|

. . . . Je]
limonite stains H-wall contact _at 507 +tao

—Cda, BE-wall at 60 .

KAQLINIZED, LIMONITIZMD SYENITE . _ I

Still relatively hard and Sreosh . fexts

I

+
.preserved except for the total destruciion. *;
"

of the ne

VE-QUARTYZ GREISEN
__Vein conta

TCURMALIN

T

y fresh intrusive, only minor

Pewall arcd H-wall.

—
KAOLINIZED SYENITE

Moderately kaolinized, weak lim

END OF HOLK

S

|

J\ DR
!

|
L

S : .
| KAQLINIZED SYENITE — ! mi%.%\h_ll__%‘r—w——a
Strongly kacl'd, igneous texture lavgely I! J] L - ‘l 1 S 1
S destroved., F-wall is ver lay rich — by S SN (SN SR S S SR
- — -

— - - — ————t—+ —
TaQ CGREISEN. o P —_— e b e —
Vein contains generxation f rourmaline § ] + | e

1 H

-3=2% Asp in coarse (3-4 mm) patches, rare R G — ,_Ii ! ! ey




NORANDA EXPLORATION COMPANY LTD.

Property 2eTh Started  suly 21, 1934 CO-ORDINATES €O ORDINATES DIP TESTS NTS no. 115 p/14
Hole no. Z2-84-7 Finished July 22, 1984 Laot. 9.5 Lat. Depth Bearing Dip | Depth Bearing Dip [ Project no. g5
Bearing 3337 Length 100.9 m {331 ft.)f Dep. 19+18n Dep. Logged by B. Jago
Dip - Collar -55° Core size o Elev. Elev. | Sheet  ; of
1
METRES % | Graphic o | Somple METRES ASSAYS
DESCRIPTION OF UNITS . S ] !
From To Recovery| Log Mineralizotion | no. From ; To Length
¢
| ] , -
i i I
: ) B
. _Unaltered Hbl-Bioc Syenite/Monzonite, well |
; fractured in several areas. _“___i R
! | 44.5-47.0 m: Slickensides coated with Chl + ]
; C.n. . b ~
1 H T
i e e e P e
; - Syenite is mo ely. nte i S ! ; i _
; and weakly to moderately kaol'd. bl is i i | ; 3
[ fre : = o T x 1 1
i partially replaced by biotite. | _ i ;
: - _ | o ! -
P _ S R
j Several fractures filled with lim. + clay at _ _
! 56.0, 58.7-59.3, 61.9-62.2 and €2.8. Frac- . . : :
| turcs at 40-45° to C.A. o i |
ED SYENITE, Variably Xaolinized b !
Weak to complete kaolinization, strong lim'n _ ! ! i
: [ and foliation a < Hbol replaced S e :
‘ by Bio, Lim + C joints amd fracturej. _ e : ]
15 ¢cm of clay-Mr F-wall. o : i ]
| B |
65.2 €6.6 95 ! 1 ; ; ——
i Local kaol'n and lim'n vassing to clay alter : Y’
: ation_at ©2.3 m. ! !
_ | I
66.6 67.5 o0 R4 NITE ,,, :
Complete kaol'n, mincr limonite -ievelopment [ I B
in patches and veinletres ;15(/ te C.Aa. [ — ! !
Peyvasive lim'n at 6 ! l N —
S— | : }
€7.5 10,1 b YAQLINIZED, TOURMALINIZED e I [ i —
Zone of complete kaolinization wWeax to e N ; SR
plets tourmalinization ac soets and two e L SR
{ ns, Also mod. to complete revlacement [ [ ]
by clay. H-wall marked by sharp contact of [
lim'n. - t——
$7.5-68,0 m;  10-15% Tourmaline spots | S
A5.0-05.06 m; Tourmaline vein, oue generation [ ]
68,00-08,3 m: Kaolinite + Clay ——
LA o 10-15%% Tourmaline spors, [
I o-3 cm opatgceh of . i S R




Sheet .X.2..of

NORANDA EXPLORATION COMPANY LTD. Property .......c.. 2508 oiiioe e Hole no... 228827 .o, e
. o M ASSAYS
METRES % Graphic DESCRIPTION OF UNITS % Sample =IRES
From To Recovery |  Log Minerolization no. From To Length
70.1 71.6 20 KAOLINIZED SYENITE, Strongly Clay Altered
B Syenite is completely kaolinized and mod.
to completely clay altered. 8
70.9 m: 1 qeneration Tour, vein at 45 to C.A o 2-3c] r———+———4
71.3-71.6 m: Clay zone. 4
71.6 73.3 2 | CTOQURMALINE-QUARTZ-SULPHIDE GREISEN
f | 3_geperations of Tourmaline comprise 80% of . SR U
' — rein, rest is 15% Quartz and 5% sulph + clay S N NI
| + 1im Unit is generally massive _but na
. 2 porou limonite rxich sections Vein 1 t 4
werll fractured and has a crud paraon |
| P banding at 30" to C.A G EEE
i |
13 3.6 (STe] ' KAOLINIZED CLAY ALTERED SYENITE o A SN
SR S S
73.6 73.2 90 . [ CLAY ALTEREDR TCUR. VEIN - b
b ‘ L ~.2m3 Tour. gen, v Qrz. ‘ L
i 1 H 1
e B L I N — ———
13.9 6.1 a0 ,l ) INIZED, LINMONITIZED SYENITE Y GU I o ¢
i’ Complete kaol'n and intense 1im'n with_ex- %
| . J [ rensive clay des prment. - ; — ]
i - i S S S—
6.1 | 77 90 i | KAOLINIZED SYENITE ALTERED TO CLAY o L R I B
| \ - Scarge tour. patches: limonite congepntrated A;,jj:
‘i i - ver 15 cm at Fowall ‘ ! I }
| ! |
[ 80,5 __ 85 | { "D TQUR.-QTZ-CLAY-SULPHIDE VEIN _ i | ! | AL
i o } ; Contains 2-3 generations of rour ein_frag- ! | F,Ak*k,__fi————a
_ ; f | i .. _ments cemented by f.g. tour. Several sec-_.f__ 1 l . ! ! | —
. | L J _ wions stroagly altered to clay: T77.28-77.59 ] B . , R F‘,L § D (N S
! | . 77.90-78.5, and 79.73-80.5 m. Locally porousk I— [ ! ' S S
| | . _scme Xaol. patches Folln ar 45 ra C 2 ‘ ; T S E—
I 1 [ 1 S R S
80,5 | al.4 STeR) ! KAGLINIZED, LIMONITIZRD SYENITE. . S : ! e
I l j Completely kaol'd, intensely lim's | ! P
i j] ’ S ar an” ta oA P T ‘L A U
61,4 42,2 95 [ INE_VEIN i B S
% b Highly alfd _to cla 10% pvnaltered rour T
j S N—
g2.2 | 828 100 1 LIMONITIZED SYENITE _ L
] ’ 2 cm tour. vein (3 generatioo anly} ot 45° | —
' ta C.oa | I
}
B2 8 I 83.4 920 LOURMALINEL OYENITE ALTERED TQ CIAY ! fo
{ J bxtremely c¢lay altered, weakly tonemslinize [ S S
| | o Taur. from 82 77-83.08.  Weak lim'n chronghds ! S —
I | ! I SN
B34 i 100 | 5 — Lo L
i YVery strong limonitization atong fractyures . | 4 e
Fraviures at 10=-15 157 ang e r oo - S S
N [ ]
] i ———




NORANDA EXPLORATION. COMPANY. LTD.

METRES

From To

Yo

| Geraphic

Log

DESCRIPTION OF UNITS

Yo

Mmneralization

86.4 89.2

89.2

S SO S -

92.7

SRS D S .

99.2 100.0

100.0 100.6

T

KAOLINTZED SYENITE

Strongly kaol'd svenlte cut by 3 tour. veir

86.6 m:

; S N
1l cm Tour. vein at 45 to C,A.

Tour v

Ll
|

ein

(_87.2-87.5 m:

Brecciated Tou

~itz yein Two _yenerations

3% sul

shide |

of Tour, extensive Hem + Clay, 3%

Sulph,

88.26-88.32 m;

&s above with << Lim'n at H-wall apd F-wall

FRESH SYENITE

Well fracturc

d_with Fe/Mn oating

at

10-15" to C

|
|
I
|
r

90.1-92.4 m:

Only minor f

cm Toux veln a

91.2 m at 45

KAQLINIZED, LIMONITIZED SYENITEH

Mo oon

Complete kacl'n, strong fol'n To

fractures at 307 to C,a Qne Tour

eln=

lette 1 em wide

Minor secondary Bi e Fe o along

frac-

tur

3 P PRI -~ a
Tour-Lim veiznlette aht 607 ro C.2

94,2-94.4 m;
94.4-99.2 m:

Coarse grained, frosh syenite

| ALTERED SYENITE

Altera-—

Zone of strong qreen-rust coloured

tion. _Sharp contact at 307 to C,p

|—ERESH SYENITE

|
[

ALTERED SYENTTE

100,9

ame as_ 99,2-100.0 m,

e e Ui S S S

e NS S

100.9

END QF HOLE

gL 1]

—4—4

S . S -

&

b ]




NORANDA EXPLORATION COMPANY LTD.

FIELD [ SURVEYED
. P TESTS NTS no. 115 p/l4
Property  zpra Started uq. 9, 1osa CO-ORDINATES ! CO-ORDINATES o 5 /s
Hole no. s-g4-8 Finished Aug. 11, 1984 Lot goee. on J Lot. Depth Beonng Dip | Depth Bearing Dip | Project no. 45,52
-84- Aug. , 966 . O
. ] -
Bearing 335° Length 111.1 m (364.5 £t.) Dep. 9900.01 Dep. 335 -559 Logged by , ;.o
Dip - CoMlar ~ -56° Core size np Elev. ’Elch Sheet 1 of 4
T 1
5 METRES ASSAYS
METRES e G""""’J DESCRIPTION OF UNITS I %o | Sample —T T I
From To Recovery Log Mineralization no. From To Length
S Qn ap QVEREUBDEN
3.96 7.62 FRESH SYENITE . : ;
Weakly fractured. _ ; ]’ ¢ ——A
_ | i i
7.62 15.85 WEAKLY KAOLINIZED SYENITE ; : 5
| 90 7.62-9.45 m: Friable zone with weak kaol'n around £ad, : | ) S
| 60 9.45-9.91 m: Mod. kaol'n + Lim'n, Hbl=Bio . ‘ ‘ —
- i 85 { 3,91-10.67 m: Friable zone with mod. kaol': . : : t  ——
| 100 i 10.67-14.02 m: Friable zone of very weak xaol - ! { ——
S 14.02-15.85 m: Weak to mod. kaol'n, friable, 11 S ; ‘«}— —
— biotitized. . L I —
4 - T i S
15,85 | 16.77 50 KAOLINIZED SYENITE L i ; P
Intensely kaolinized, Hbl hi e | ! '
1 biotite. L ; ]
| S t
17.90 75 FRESH SYENITE ] ! _ s
Fresh but broken intrusive. - _ L LH—H
’ - | z ] ! ] ]
19.21 100 y FINE-GRAINED SYENITE DYKE - 1 : I
1 F.g., Bio. rich phase, JEANINY I : ! . e S
T o o ! ' -
N 85-90% Frd. — . i
| | — —— i 1 L
19,021 19.51 100 FPRESH SYENITE _ [
- —— i
13.51 20.73 100 MODERATELY KAOLINIZED SYENITE ' i oo — 4
Friable kaol'd synite, bl strongly alsere i : —
to Bilotite, ; ; SR
— | +
204,73 21.49 100 FRESH SYENITE t I _
| - ——
21.49 24.70 85 MODERATELY KAOLINIZED SYENITE _“ ”’_—‘+—,
Weakly to moderately kaolinized syonise _+,—. I—*——‘
well broken and guite friable f t
23070 27.74 85 FRESH SYENITE -I
Only minor kaol'n.
K 74 REZRVE 90 INTENSELY KAOLINIZED SYENITE —
‘7 Intense to complete kaol'n, weak Lo xil 'ty _ !
) o Mafics are largely destroyed iy sinor I
PSS SRS remnant chlorite Strong fol'n bogine |
at F-wall, — }
r | .




NORANDA EXPLORATION COMPANY. LTD. - Property..... ZETA o Hole no....... 478458

T
M i o, M
| METRES 7> | Grophic DESCRIPTION OF UNITS o | Sompie ETRES
Fom | To Recovery | Log thmlizoﬁonJ no. From To | Langth
S TS
- Q5 I 28,35 93 SITRONGLY FOLIATED, KAQLINIZED SYENITE { 4+
Mad  to strongly kaetd, follated syenite ii ———
Mafi largely chlorjti 1 but_taxt i S
vemain.  Falln at 3070 ta O I I
] ] —
28535 l 3110 FRESH SYENITE T, 44P— ———1
| a5 28 33=29.57 m: Hbl partially replaced by Bie + Chl : | | |
o ! 160 29.57-30,18 m: Minor mafic destruction. ! 1 IR
T 25 30.18-30.34 m: Altered to yellow Kaol, Hbl alt'd to chl, : i h_( N
) mod. lim'n, minor slickensides. i | L
S ; ay 30.34-3 m: Fresh, friable at FP-wall. g B i _ i ]
:; i I i
3310 1.2 ag i INTENSELY KAQLINIZED SYENITE B
! Also mod. lim'n, mafics largely destroved. :
l i ]
1.23 3277 FRESH SYENITE ! |
9 31.25-32.16 m: Vexy broken core, fine-grained phase from L
: 31.71-32.16 m. o i 3
32.16-32 m;  Mildlv altered, very broken. y o
270 3322 as KAQLINIZED SYENITE ]
— ; Med, to strong kaol'n. i .
! ; ]
230 3a.a 5 | _FRESH SYENITE ] : N .
| Minor intervals of alt'n, white clay on sofe | i S N
| ] ioints. ! S
] | ] i L N —
£ 4} EICOWE:S a0 l INTENSELY FOLIATED, KAQLINIZED SYENITE _ I [ L
[ ! [ i Soft, intensely foliated and kaolinized sygnite. IT i [ | I
. [ ! Mafics largely gone except for relic chlorf i I 1 I jI i :‘t__y_4-<
! i | i ite. Fol'n at 45 to C.A. B "'7 1 | I ] ! |
b - e} i | ! | | | I N
V| e ERESH SYENTTE | . I i ! i I
! Geperally fresh syenite, minor local folio- i [ | | T B
! ticn, kxao'r, Jim'n, and clay veinlettes. o | S
I 44.66 m: 2 cn Fd-Hbl peamatite . B I I I
! A6 04-48.32 m:  dWeak to mod. kael'n trony fol'n at 3C . I R —
| o A ' I t I
1 1) 49 85-50.0 m: Strong fol'n at 40-450 to C.A.  Some clay ! S
ievelopmelnt } | ]
25 53.8-53.9 @ Strong foi'n aw 307 to CLA _ 1 ] |
2° 553.03-55.79 m:  As asbove but broken and friable, A‘Tr
! m 59.15-59.45 m:  V.f.g. Tour patch in syenite dyke, 2-3 mm | |
Tour-£d vein i I L
- 20 99.60-60.98 m:  Mildly altered broken syenite, Hbl largell - ! I
! attered to Blo, Lim. on U-wall N I B
! I
S S W12} I 107 20 BIQTITIZED SYENITE - —
b—— ! Very friable., intensely altered to Biotitp [ DR E—
S E—
b 1. 00 PR L1y JLPL.GL MICA SYENITE DYXKE _ g
One 2-3 mm Lour velin bounded by 3-95 mm S G
— patches of Tour, Dyke at 45 to (.4 L
| 1 —




NORANDA EXPLORATION. COMPANY LTD. Property ... ZETA ... SRRSO Hole no......... 2T B4t
. o ! M ASSATS
| METRES Yo Graphic DESCRIPTION OF UNITS 7% | Sample s
From To Recovery Log Mmneralization " no. From To Length
i —— 1]
63,11 66,46 i5 { MILDLY KAOLINIZED SYENITE b | L]
l 1 [ Ver: k')roken‘co‘[e Hbl largely altered to i’, D S
i [ chlorite and m r Biotite. i ‘_ I S SR
] | 65,4 m: Fd-Tour. vein at 45 to .4 S SR
o i < I
| 66.46 | 67.07 T NITE ‘ I f I
i - . | NS VRS
67.07 69.51 { " YAOLINIZED SYENITE i : N .
- ! ] | Very broken core, Svenite is mod. to strodgly ; | I DR
! | i kaol'd. Strong Lim'n helow 68.4 o ‘ b J AU B
] . L ] J
69.51 70.73 o | ! SYENITE e — S SR ! - S S
J { Foliated at li-wall . L !
| B :
70.73 71.95 50 : 'LY KACLINIZED, HEMATIZED SYENITE 3 ) i i
! Intense to complete kaol'n and strong hen's ;
] \ Mafi largely destroved Fol'n at 45 ! :
. | to C.A, Lim»r Hem at F-uall U S
] i
. 71.95 2.85 100 l ; MITDLY KAOLINIZED SYENITH e % } |
v ! 1 3
72.85 72,90 i J _REMATITE STAINED, KAOLINIZED SYRNTTR | - : . !
] | strongly kaol'd, bl + Bio destroved, 5% e : ; | :
| T P Tour, in patches. .. _ ! : : I
| ! ; ; :
72.9Q 4,70 &T{ ’ _ MILDLY KAOLINIZED SYENITE T |
| ‘l i Moderately altered; nervasive weak to mod | ]
i ! kaol'n. Hbl strongly alt’d to Bio. Mod. . !
l —j ] fol'n at 30 to C.4 : I | ‘
I I e ] ! ! |
4.701 6.2 _f% | COMPIETHLY KAQLINTIZED SYENTTE _l I
J‘ N Alsc weak pervasive lim'n especiaily alony !
| i foliation planes ar & CAL (other ! ;
] ) at OO) 3% Tonr in 4=5 mm patche Minor { |
! ! Hom_ from 75 3=75 5 m S !
| i *
76.2 17.0 an l I EAKLY KAQLINIZED SYENITE | i
4 - [ |
0 l i CAQLINTZED SYENITE : !
I5 | 4 - Strangly kanl'd, minor I |
Gig Lo Complete kacl'u; jwrvasive, wmod, lim'ny !
90 ‘ ] m: Complete kacl'n, weak Tour develonment, |
f ir?ter\.s‘: clay alteration: weak. pervasive 'l +
| lim'n, ! §
| I 74.3 m 1-2 mm Tour. vein, 65 to C.A %
78.7¢C 78.96 20 POURMALINIZED, COMPLETELY KACLINIZED SYENITE I
Strong development of Tourx. and clas Grg- I
dational to highly decomoosed Tour—Kaol I
! vein at 78.97-79,27 n Two Tour, Tour- 1-3% Sulph
’ Otz-Sulphide veing (29% Tour, 1-3+% Sulph) {Asp) |
- i




Hole no..

I . } Sample - METRES ASSAYS |

Mmneralization no. From

NORANDA EXPLORATION. COMPANY. LTD.  Property

METRES I e I ~
e | Grophic DESCRIPTION OF UNITS
From To Recovery Log

HIGHLY KAOLINIZED SYENITE
Mild, pervasive lim'n, Hbl largely replacec
by Bio.
Completely kaol'd.
80.6-~8 : Strong kaol'n.
82.0-82.5 m: Complete kaol'n, mod. Lim'n, Alt'n bandinc
at_50-55° to C.A.

382.5 20

POUEMAT TNE VR IN/REPLACKMENT ZONE

. Tour. disseminated in 5-8 mm patrches: very %\w
i
i

strong clay alteration; cut by Tour. veins.
Brecciated Tour-gtz-Sulph vein with clav
stringers. 2-3 tour. gen.

82.87-82.96 m: As above.
Intense Tour-Clav alt'n, 30-70% Tour, Shar: Tour

1-3% asp

[
| [r
|
|
?
|

82.99-83.38 m:

contact at F-wall.

NIZED SYENITE -~ .
smpletely kaolinized, Jocal patchy lim

——

| ong fractures, Minor Tour
Small frags. of lim, stained xaolinite.
Intense lim'n at 45" to C,A., slickensides
at 75-80  to C.A. |
n: Very soft clay alt'd zone with tour spots.| Tour. spots !
m: Kaolinite with minor lim, possibly 1 cm
__Tour. core. ]
35.8-86.6 m: As a ut s nge im'n,
85.8-86.¢ __As above bu tronger lim'n —
! . CLAY ALTERED SYENIT |
[ ics destroved but textures roemaln, o ;.,
[ atches 3-5 mm acrQ Fol'sn gh }‘ [ —
i

Variable lim'n i
izonitized,
vasive lim'p

87.7-37.
87.8-89.2

SYENITE

MILDLY KAOLIN

SIVE LML

YAOLINIOED SYENTTE, PERY

YVery friable section of highty altiered

o Toa Uk b pig(2)

|

KANLINIZED SYENITE ﬁJ
I .

#

‘]

LIMONITIZED SYRNITE

aive limoniee e

N
Lard {(=6-7), blue zaolinire (21, replace-
ment of vellow Kaolinite Local limanitse
veiplettes Zone is very conpetent

-
iy U501 1ui:d STRONGLY YACLINIZED, TIMONITIZED SYENITE
Vervasive mild vo med, lim'p, only minor
—t
reol it




NORANDA EXPLORATION. COMPANY LTD.

Property ... ~ETh .

i

o e 7_{
=

B LJCAAﬁ
-

Ll

i
|
T sl | i A:L;a;q | | FRESH SYENITE T
; D B
S S L S 9 ] J | END OF HOLE .
. o o -

I | .

I o - .
e R
E S S o -
] | ] - -

e S E— U —
IS S S . N I
E— I— , o
- { .

== -
] | n
A SR R .
IR SR S o
] ! B B ) _
E—— — R

METRES o, ; o ASSAYS
> | Grophic DESCRIPTION OF UNITS e u
From I To Recovery Log Minerclizotion no. From To Length
1 S5 | 94.2-94.5 m: Fresh svenite _
95.1 97.9 45 FRESH SYENITE 1 !
Only mild Xaol'n, well fractured, Mn alony

joints.

S S S -

KAOLINIZED

SYEN

s kaolinized. C.A. at 45

- H
to C.A., strongly 5 . [ _

zed and limonitized
-

m Tour vein at F-walll.

FRESH

SYENITE R —

cely kaol'd and lim'd.

Weakly

.1-106.15 m:

£o

Fol'n a




NORANDA EXPLORATION COMPANY LTD.

FIELD | SURVEYED
r ZET forted . 1984 .
Propc ty ZETA TS: Aug. 13, 9 CO-ORDINATES ’ CO-ORDINATES DiP TESTS NTS no. 115 p/14
b j : } ) v .
Hoke no. Y—83—0 ’ Finished Aug. 15, 1984 tat.  9,924N [ Lat Depth Bearing l Dip f Depth J Bearmg Dip | Progect no. 95/82
I
Beoring 4350 | Length  128.05 m (420 ft)] Dep. 1¢,150E f Dep. ‘ ' Logged by 5. Jayo
; i 1 ‘
Dip - Collar 552 [ Core sze g Elev. [ Elev. 1453.3 [ ' l f Sheet 1 of
” ] METRES ASSAYS
METRES 7o | Grophic DESCRIPTION OF UNITS e !I Somple >
From j To Recovery Log Mineralization no. From ‘ To Length
‘ f _OVEREIR } I .
i
i _FRACTURED, HEMATIZED, CLAY ALT'D :ORNFEL Al : ! . .
| Extremely fractured and altered rogk S0me GUAILZ " i 4 t S
f vein from 14.94-15.24 m. . _ | ! P
! 1 | [
{ - : +—
: _EXTREMELY CLAY ALTERED SYENITE(?) ! :
| - 50 mod. kaol'n, lim'n, ¢hl'n, henm':s e N S | . S
ining. Numerous slickensides at 7 I *1[7_ i | _74¥
i T
: — ; : A
| —— ! ; | N
" BROKEN, HEMATIZED METASEDIMENT . o - } : [
i Very broken, hem'd, laminated silice ; : | H___,L___a
H or guartzite. D S ! ! : !
; ) : i ! N E—
! CLAY ALTERED, KAOLINIZED SYENITE ! I ! ! ;
! [ QLAY sLTERED, XAOLINIZ ENITE g ! S
} Legs altered than 3.05-20.1 m. Highly feliated at , ! L *]L’__;_“__{
| T W S E— 1 I —
I L L | | !
: QUARTZITE ! 1 ; ; 3' S
:ry broken, local clay alteration, ; : : ! ! ;
| i | i !
| — —
! ‘r ! :4
; sMildly altered, biotite syenite. C.A. ! ! —
! I i ]
’ 20 QUARTZITE . ! b
| Helavtively fresh but very broken, trace ) 4 J B B
i
| CLAY. SNITE % ;— ' T T
J Ll Y NP ) ! H —t-
i Y lav altered grained bic ! i | -
VLY © | I |
| joveYdl £ S j —
E ! | ! - |
19,70 50.61 3 : , ] ! | ;{(__
Varies from clean to argiliaceous; Lrok T P ‘[l___g
o analtered, - ﬁ, j T—'—ﬁ
{ S
50.61 50.91 { LAMINATED SILICEQUS GREYWACKE . f } ;:
‘ Bedding at 457 to C.A, S % *__._
51.83 ! HORNFELSED COAKSE _CLASTIC - ! ]
! |
— I e T
i




NORANDA EXPLORATION COMPANY LTD. Property ... ZEDA.. ... R Hole no........Zz84 9. .

METRES ¥, . o METRES
° | Grophic DESCRIPTION OF UNITS ° [ Somple T
From To Recovery | Log Mineralization no. From To | Length J
H -
f BRECCIATED COARSE CLASTIC b
( Very angular fragments cemented by more ductile -
| c¢lay-silt matrix. No alteration. . {1
! _ ]
| | HORNFELSED — I G
s QLI\RLATT“ ] . "
| : o — B S S
: \M;m#wam — ot
. ) E N SO .
| Aw QLAY IT RED SYENTTH . — et
! 4__*4‘4mJl4JXhjCL4&LJHLAiQAMJLq_EAMLUAQLAL&J‘g 4*,44¥i::i:1ﬁ4»4\u_ ] SR T
| — e S
E r“ RNFE <0 w Q_GREYWACKR _— e —
! gdlun grained, highly altered to clay * h:.m._i.rqmi‘_‘_wm4§_ ]
- i — ; AMWW - | IL I S—
i :1 e "
| 63.72 | 65.24 L { HICHLY CLAY ALFERED, XKAQLINIZED SYENITSE S 1 1 —-——+—'4‘
L 15 ¢cm of clay + hem at H-wall, elsewhere med t ____,\ﬂ.,ﬂ.r_'_ﬁb—4.,__~h__ﬁ,_.____._~_l~.——-—r——"
i 1 Bl

Very '1*’;'\5‘; lteration from M—Aﬂ_m

£ CLASTIC

Dd[r\ meta Edlr\ent with minor lim n frac tw»

it

Hichly altered
medium grained

syenite Very broken along F-wall ‘“

LAMINATED GREYWACKE B —
Mildly to highly clay altered g)amvn' ot o531 _
ceous qreywuaCke. Bedding ot 207 to C.A,. Qlay/ ¢

lim. typically in anastamosing veinlettes Very _ EV I

ALTERED,

broken and clay altered with min reepate ar:
[ 98 11-90,55 m, 92.07-94,82 m, 95.58-20.65 1 4
41-98.02 m, 98.23-99.70 m, 109.15-105.18 m Y N
T L(V5.49—107.67 m, and 108.32-108.99 m, o .
Possible Tour.-clay vein between 93,14 and 93.23:

{ CLAY ALTERED, KACLINIYED C‘x“"']._
|
{
i

C.ug INALTERED (OARSE CILASTIC
. . 5]
Miper llmandite along fractures at 45 Lo O




NORANDA EXPLORATION COMPANY LTD.

Property

ZETA,

METRES

From

Yo
Recovery

DESCRIPTION Of UNITS

Yo
Mmnerolization

Sample

no.

Length

1ic.a

116.31 117.

117.84

128.65

Lo

i

t
)

]

Mn stai

=

56 m: Malachite along one joint

112.

| LAMINATED, SILICEQUS GREYWACKE
Badly broken with widesnread Lim. +

plane with Lim +

Tr malachite

M.  Host rock unaltered.

112.95-113.26: Cave. Scarce, hem'd frags.

T
Bedding at 45

to C.A,

TERED, LAMINATED, STILICEOUS GREYWACKE .

Highly altered to clay e

nd limonite, badly.

hroken,

SILICEQUS GREYWACKE

INATED,

Unaltered but mildly broken

up, some lim,

Mn along fractures

D OF HOLE.




NORANDA EXPLORATION COMPANY LTD.

FIELD SURVEYED
Propert ZE Started G834
perty ETA Aug. 17, 1984 CO-ORDINATES CO-ORDINATES DIP TESTS NTS no. 115 p14
T
Hole no. Finished Aug. 19, 1984 Lat. 10,050k Lat. Depth Bearing Oip | Depth [ Bearmg Dip | Project no. 95/82
- o e . - q
Beanng 335 Length  125.91 n (413 ft.} Dep. 9,955N Dep. Logged by 5. jago
R—
- e
Dip - Collar -56 Core sze NQ Elev. Elev. Sheet | of 5
METRES A I Grophic b Yo Samp METRES ASSAYS
ESCRIPTION OF UNITS -
From To Recovery| Log Mineralization no. From To Length
9] 4.3 ]’ OVERBURDEN R
L | .
4.3 I 7¢.82 90-100 | SYENITE RO S
I L resh, locally altered and fracture ] 1 . :
bt | _ .fresh, loca 2re B [ ‘
[ i 76 m is weakly kaolinized and weathefed . R —
_ [ with minor broken sections. Rest is guite |
; frosh with local foliation at 35-45  to C.A. ' [
| 73.93 m: at 607 to C.ha. - ; ! : : ‘ ;
S ! 1-75.73: akly tourmalinized _ kK limonite a B ' . : : ! : 4
o | kaol'n. e - ; ! !
! ’ i ! :
:76.82 75.42 50 | COMPLETELY KAQLINIZED, LIMONITIZED SYENITE ! i |
] ; Moderate to strong lim'n, complete kaol'n putj 4i% Tour. : ! : [
' some remnant textures. 1% diss., Tour., sligh ! | R i {
ly_higher at 76.98. i i ! ! :
+
77.41-78.20: 2-3 c¢m Tour. vein and zone of 10~15% diss. | ! [
1 t
i Tour. : i .
; 1
79.42 79.88 | 160 TQURMALINE-KAQLINITE REPLACEMENT ZONE 1-3% Asp. ; ; !
79.42-79.57: _20% Tour + 1-3% Asp in kaol., Alt'n banding | ! |
i ) T T
i : at 25-30° to C.h. ! | :
! 79.57-79.88: 2 generation Tour + Qtz + kaol. vein, 5-7% : ! :
brecciated. -37% Asp ! i !
1 l !
79.88 81.92 KAQLINITE ZONE : | ]
Strongly foliated from 79.88-79.94, Tour. L i | |
decreases to 0% at 79.94, massive kaolin L l
with minor limonite below this. —
81.92 82,10 1090 FRESI SYENITE
82.10 82,50 10Q FQLIATED XKACL'D, LIM'D SY = I h
Strongly foliated with moderate kaol'n and |
3 o N N
lim'n, Fol'n @ 30 to C.A. Minor Tour. l S
at 81.89.
82.5 83.23 100 FRESH SYENITE -
Minor foliation at 30 to C.A. S RSO
83.23 83.84 30 FOLIATED, KAOLINIZED, LIMONITIZED SYENITE $———1
Strong to comelete kaol'n and lim'n, highly ] L
foliated at 30 _to C.A, ! —
S : NS SEE
T

ke
i
!




NORANDA EXPLORATION COMPANY LTD.  property Holl. 102584540, Sheat ..ot ...
. o ! METRES ASSAYS
METRES 7 | Grophic DESCRIPTION OF UNITS % | Sampke
From I To Recovery Log Mineralization | no. From To Length
83.84 I 86.49 100 I P LIMONITIZED, COMPLETELY KAQL'D SYENITE f — N
[ { Mild to mod, lim'm, complete kaol'n Limonit, ! ——A
’ decreases to 84,76, aftexr that it ocenrs onl J —
L along fracrures % - S RN SR
— t ———t"
86,49 26 100 | KAQLTN —
| Green=blue kaolin and yellow-groen kanlin €L14% nl".hﬂ g
| 87.26 % Q.32 100 I RELATIVELY FRESH SYENITE [ ; - S S S
! r Mild kaol'n below 82.53 and.bictitization L S ORI S
- [ i below 88.11 m. _ —_ I 1
lf I
89.32 91.76 90 | LIMONITIZED, COMPLETELY XAQL'D SYENITE R A S—
Moderate to strong lim'n: complere kaol'n. 1
<l% diss. Tour. throughout, very porous at R
90.82 m, ; SRS SSNS W
S , b————
91.76 92.40 90 HIGHLY ALTERED SYENITE b —
Weak lim'n, verv strongly ¢lay alt'd omplets S T
| kaol'n. Banded (at 30~ to C.3.)_and pitted i L
% sulphides (3-5% Asp rhombs?) _ . % "
91.81-91.83: Tour-clay vein at 45 o b o —
- T ]
92.40 92.88 90 LIMONITIZED, COMPLETELY KACL'D SYENITE ! ,,_..___l———
I Strong lim'n; stronyg clay alt'nm at F-wall : i j:
| R ]
92.88 | 93.19 85 CLAY ALTERED, KAOLINIZED SYENITH i ! f’—%———d
! Highly altered to clay and kaolinite slick- [ ] ! | S S
I ensides at 45 o C.A. (2} I I I T ,_‘)__L———«
i e o i [ | | N
93.19 1 93,32 | 95 } BRECCIATED TQUR=CLAY-ILIM. VE i | R
| 85%, 2-3 generations of Tour, 10-12% Qtz, 1% _ I | ! ._————f‘——’*
i Cla 1-2% Asp Folln at 45° #‘*ﬂ_ L
! S B
93.32 93.4 95 CIAY ALTEREDR, KAQLINTIZEDR SYENITH ) R
Completely alt'd — i 4 "}
| | S S
93.47 | 06,04 TOURMALTNE=-QUARIZ=CLAY-SILPHIDE GREISEN VEIN S
Variably altered, brecciated and mineraiized {1
85 93.47-93.65: Brecciated, clay alt'd, arsenate stained, y
2-3 Tour-prz-Clay-asp {1-3%) vein. Very porobs. I y
[ 90 ] 93.65-93.90: Very clay alt'd, kaol. zone, 1% diss. Tour. I [
Well foliated at 457 to C.A. 1} S [ "
95 93.90-94.80: Very porous, 2-3 Tour-Dtz-Clay vein. Breccial Ko VlSible‘Ii ! ot
ted by Tour-Clay-Lim veinlettes. sulphides .
100 94.80-95.05: Clay-Kaol. ¢ with 20% hiqhly alt'd Tour. - ! S
] Gradational to lower zone. f———t—
95 95.05-95.50: Three Tour-Qtz-Asp (3-5%) vein, Not porous 3-9% AsSp [
I but weakly brecciated. Appears strongl L
weathered (?) . "
B 95.50-95.73: Very clay altered, kaol'd syenite with 5% . foo———t—— 1
alt'd Tour. Sharp H-wall and F-wall. _ "
©5.73-96.04: Massive 2-3 Tour-gite (5-103%) vein. wWeakly p——— "1
[ brecoiated, 1o wigibly ootoi iy




NORANDA EXPLORATION COMPANY LTD. RProperty .................... CEIA Hole no..... 2784210 ... .......
: o METRES ASSAYS
METRES % | Grophic DESCRIPTION OF UNITS o * | Sampie
From To Recovery Log Mmeralization [ no. From To Length
1 S
96.04 96.55 90 I | WEAKLY TOURMALINIZED, COMPLETELY KAOQLINIZED SYENITE ‘ I S
Minor local limeonite, strong clay alt'n at J
F-wall. J‘ || _
36.55 98.32 90 VARIABLE ALTERED SYENITE 4"
- Weak to _intensely altered, m.g. bio + hbl I L
syenite, Much finer grained than H-wall. | S
Limonite common along joints. i S SE—
B | — ] N BN
98.32 | 99.08 90 LIMONITIZED, KAOLINIZED SYENITE | { |
| Very strong lim'n and kaol'n, intense clay | | D S
| alt'n at F~wall. ; ! S S
i
99.08 99,60 95 FRESH SYENITE ‘ L
| _——
99.60 105.18 90 KAOLINIZED SYENITE | I—
Moderately to strongly kaglinize R SRS
- minoxr limonite. e i
| 105,18 | _105.95 80 INTENSELY KAOLINIZED, LIMONITIZED SYENITE ; ; [
(L Strong biotitization of horublende, core very j _ I N
broken. . . i i ! Y GO
] e i SR G—
105.95 110.37 95 MODERATELY ALTERED SYENITE : —
Mod. kaol'n; lim + Mn along joints and frac- | i S SU—
[ | tures at 75-90° to C.A. | ! I S
| 107.47-110.37: Includes metased. xenoliths. Strong Bio'n 1 | S SN
i | ‘w and_clay veinlettes. e _ I S E—
f I’ _ I | | R S
C110.37 0 125.91 l HORNFELSED QUARTZITE 5 o _ ! ! ; N E—
i 90 110.37-111,43: Contact (at 45 to C,A.) is slickensided ] ] \ ! S R
! I with lim + chl coatings . : i | | ! S
I 1 V 111.43-114.63: Very altered, hfls'd gritty quartzite. ! ! I T
] Extremely broXen, possibly v.f.g. Asp(?) | I S
| 80 114.63-115.55: _As ahove but betfer recover _ I
| 10 115.55-116,77: Unaltered but very hroken _ ; I T
! 5 116.77-118.29:  As ahove hut hetter recovery | I | S SR
| 5 118.29-119.36: Siliceous greywacke o . I i ! i S
119.36-119.51:  Lamivated sil. greywacke, uery ‘ ; | | S
“lay + arsenate altrered S ! | 1
119.51-125.91: Lamipated ié Greywacke Lnalrered | ! S S
bedding at 45 — 4
| R A
— 125,91 END OF HCIE - ——t
L. S SUN SE—
R S
B S S
L S
{ o p—————
1 I S
I TR S S—
S S—
1

8ET
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NORANDA GEOCHEM LABORATORY

LOCATION ZETA PROJECT 95 colecTor _B > DATE RECENED 7‘“’53 2%/ o cope PhoS-ces  SHEET 2o
MATERIAL Cork =5l DATE ANALYSED ‘ﬁv“{ > /* analysT 2T
REMARKS Co 7. Ty f"'ﬂ‘j (s SIS G\ J
e el Hrgy g Lo -
T SAMPLE , _
NO NO. Ceu Z.o | To ‘\*"«'J e
o lcHeck a5 v ey el | 7| 58 o
1A E <19 s o | zee| o7 | Ao
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NORANDA GEOCHEM LABORATORY
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MATERIAL §o - gLy ]  DATEANALYSED _/n< /2 /7% anaysT S
REMARKS Collw N e o Ve o

T SAMPLE ;

o155 ¢€ N e s S 2= P 25
s Lo | e I e o 2| L -
s E- (> Je il =Dl W I I R )
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NORANDA GEOCHEM LABORATORY

L S

LOCATION 2CTA PROJECT __ 95  coufector 5N DATE RECENVED _0¢'s v CODE [%ai-co&  SHEET _

MATERIAL

/ “v —
Sert - s LT DATE ANALYSED le\; / L’/ﬁ”"i ANALYST v 4~
REMARKS TN o W N

¢y a”l 1ol &'\JU Gs L VA lal"ﬁ S el . L o
;
TT. SAMPLE
NO. NO. Co | 70 | V% | P |
b ldon £ - Son ag, '8 DR v o 20 2Y B o
Sy 2 24 S |e-2| &£ | | 1
) oo g 4 17 £ - 2
4ok £q " P Y Aﬁ o - - 37 .
COE - o (& L e o2 72 ]
‘oS ‘2 o /‘}/ o .2 &
| 7 2 Vo | o2 e
R 23 1 & i /& ad s ) o o
; s a6 | 2 £
e B A | e 2| A I
B S N e [4 L g 7/ - Z‘ 72 1 L i o
TR w2 N 572 - ) 1 J |
N LS V=l PR T S Y DR S el o ez 27 e - ]
C b <Aoo | I e S A e 4 ) ] )
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Bn a7 | [ & Yo /2 | e | e )
o LT o 92 L | e | 27 -
] oo 10 duﬁ /ﬁ/ o~ 2 25/ )
B R AR R IS —
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APPENDIX E

ROCK GEOCHEMICAL RESULTS
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NORANDA GEOCHEM LABORATORY
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MATERIAL Pooc e _ DATE ANALYSED _pA(_LLLfE ANALYST _ i~
REMARKS Co Lo b Fo e (e £ .t N
o PR /7 T
T SAMPLE
NO. NO. Ce Ze. | Vs 7C"7 A5 ey
& 2cXo! [ 2 72 Z o- 2 ot
¢ 14 1% 2 |2 | &
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NORANDA GEOCHEM LABORATORY

LOCATION ITE PROJECT _ % colector __>J  DATE RECENED 7*’17 [ 13/5% copEiie sy
MATERIAL £ooce DATE ANALYSED i “t 7/ P analvst
REMARKS Cone T rp’* L Ppee _ e & ,flrv e
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APPENDIX F

MULTI-ELEMENT SCANS, ZETA DRILL CORE AND

GRAB SAMPLES




Chemex Labs i_td.

i Fieririns st Ve nstered Assayers
—— ) (7"?
- U 4
o CERTL 8 "
RS S ENPL A Lo o 41,"‘ i
TNV IO
. : OATE
[ . N i
’ IR . B}
Wl e T el Vs JA.7;.
B3 gpe Fe X k3 XV oopm ] Be pop {35 fupps
o . oy 1 (1rey 0P o
(icry oy 1y (I (1gpy ey LI

" ocete

S . - a
: 3 (vds) 190 A0 G ELR: R B! A ees 398 165 120 a.zg 12559 15 g.iz g'iéi 222
: S S Y 7 15S a <13 %68 270 % 0.53 S.63 30 0.3 o
| S S o 65 a a 0 680 63 55 1058 9 45 L5 oM 0 16}
i ) o oae & o S 30510 406 156 7R 0.3 FCR - B WA A 67

SAMPLE NO.

D.D.H.#

INTERVAL

37441
37448
49466
49540

43.4-44 .6m
23.5-24.4m
80.5-81.4m
77.3-78.2m

60T
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BONDAR-CLEGG & COMPANY LTD.

136B INDUSTRIAL RD, WHITEHORSE, YUKON Y1A 4X1

Geochemical Lab Report

Noranda Explaation

PHONE: (403) 667-6523

TELEX: 036-8-460

43-93

FROM: . REPORT NUMBER: .
PROJECT: Del Ferguson DATE: Jdept. 29,1983
% ppm ppm | ppm | ppm [ ppm | ppm ppm | X
SAMPLE NUMBERS l Fe | Bel 'Li| Bal Nb| Rb, Sr_ Ta AL
| |
35226 6.850(5 14 400 | L1 'L 8 ;18] gL 8 7.830
35227 TRENCH 7.340 4 19 228 L1 ;L 8 i 15 L 8 8.310
35228 ONE 4,300 4 15 1040 . L 1 . 152 1142 |L 8 7.990
35229 8.600 4 20 108 L1 L8 180 'L 8 10.60p
35237 = (casH 6.990] 2 18 79 L1 L 8 i 270 !L 8 6.980
| i L
! i |
i : | 1
% % % £ | ppm | ppm | ppm | ppm | ppm
Mg | Ca Na | K | Bi Vi Ast Te ! U
( 4 :
35226 0.520{0.270:0.620 0.2OQ 50 18 EGZOOOf L3 I?
35227 0.66010.,200!0.700! 0.130 123 36 i 62000 L3 ’LQ
35228 1 0.440/0.140/0.370 2.000 39 48 ; 62000 L3 32
35229 0.580/0.150[0.830! 0.230 100 32 * G2000 L3 14
35237 r].]éO 0.270/0.630| 0.690 246 106 | G200Q L3 11
' | i i i
| : ' ; f
| | 5 |
| IR —
| | | {
ppm | ppm | ppm |ppm ppm | ppm | ppm . ppm | ppm
W Sb Se Sn Cu Pb In | Mo Co
35226 L2 | 12000! 10 627 | 476 ' 62000 189 .1 |1
35227 L2 6140 (L5 517 394 9940 154 | 3 1
35228 L2 2160 |5 457 123 76801 110 i 6 L]
35229 L2 2040 !5 512 101 78601 167 | 13 L1
35237 L2 401 20 446 317 1160 235 | 8 19
|
ppm | ppm | ppm ppm
Ni Cr Cd Ag ,
35226 4 101 36.4 G100 j '
35227 3 171 [25.1 | 6100 ; ]
35228 5 178 15.5 G100 !
35229 3 238 6.5 G100 -
35237 12 | 284 |33.0| G100 /
|
|
. N | |
samples also analyzed under report # A43-137

FOR METHOD, EXTRACTION AND FRACTION USED — SEE ATTACHED
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APPENDIX G

DETAILED DRILL LOGS



NORANDA EXPLORATION COMPANY LTD.

Slickenside @ Qgi

nor limonite.

Kaolinization and .

Friable section of weaklv to moderat

xaolinized syenite. bl altering to Bio. _
Extensive kaolinite and limonite. T«

i FIELD T SURVEYED
Prope JET Started : .
perty e July 8, 1984 CO-ORDINATES CO-ORDINATES pDip TESTS NTS no. 115 p/14
Hole no.  z-g4-) Finished 5,1y 8, 1984 Lat.  18+97E Lat. Depth | Beonng | Dip | Depth | Bearing | Dip | Project no. o5
Bearing  335° Length 40.1 m (132 fr.) Dep. 19+42n Dep. | togged by B. Jago
[
. e . N
Dip - Collar -45 Core size M0 Elev. Elev. l 1 Sheet | of ,
T
METRES I o . % METRES ASSAYS
fees | Crophic DESCRIPTION OF UNITS c | Somple T
From To ecovery 09 Mineralization no From To Length | g Ph Sn as 5b
0 f OVERBURDEN
| 6.5 [ 207 | - \’ | FRESH TO UIGHLY ALTERED SYENITE:
S S W i — Fresh syenite is K-feldspar phyric with
N S S : L __varying % of phenocrysts in a coarse-grained
N P _groundmass_of 15-20% Hbl + Bio, feldspar and
minor gquartz. . _

line + Fe/Mn stains on fractures. Core is

friable, -
Syenite weakly kaolinized and_altered to
N . . Ao} [
biotite, Foliation at 45 to C.A. 1. -
extensive kaolinite and limonite. Strongly !

1 o S foliated. Two thin (1-4mm) tournmaline £ i !
e | gtz veins at 557 to C.A. . H IS
- — ) S 5 S { 17.8-19 n;  Weakly kaolin Minor H |

S8 m; W nor - — e ]
IR : e limonite staine Local strong - . . i !
3 - foliation @ 70° to C.A. _ .
100 ; 19.8-20.7 Strongly kaolinized and limonitized. Mafic B . :
! S minerals destroyed, local foliation @ 70"
- | — to C.A. - T
; : ——t— NS
p— p—— i 4 A
20,1 23.3 i TOURMALINE-QUARTZ * CLAY * SULPHIDE GREISEN VEINS: )‘ I
1
N - - gt . f—
104 b 23,7-22,0 m Tourmaline - Qtz - Clay - Sulphide Greisen j
o — - PR o
Three tourmaline varieties: 1) Black B
2) Blue-Green, 3} Brown,comprise 60-65% of .
- - - Tt N p————————1
vein, with 25-30% 2tz, 5-103% Clay+sulphides
- - + others. Sulphide comprises 1-3%, appears !
to be v.f.q. Asp, Limonite, talc and secon-— {
dary argenates are common throughout the
vein. Hanging wall consists of 6 cm of
white to yellow talc with limonite well
S S developed at the contact. Footwall is
- similar but with less limonite, contact is |
. very sharp.
— — —
1 b SN WHSNE
—————+ e N — - - —
1 S
I | | i |

cTT




NORANDA EXPLORATION COMPANY LID.

.-Property ......

Hole no.....4784 L ...,

Graphic

Log

DESCRIPTION OFf UNITS

Yo
Mnerolization

Sample

no.

METRES

To

Length

VEIN.

22.0=-23.3
. staining. Bre
- ¢ o Zone 1s foliated,
.

kaolinite

”
1
~

n
ot

talc with limonit

alt'd L.

Sven

Syer

very friable.

Cweaxly

38.6




NORANDA EXPLORATION COMPANY LTD.

Started

FIELD

1 SURVEYED

DiP TESTS

NTS no.

115

v/14

Property suly 9, lusa CO-ORDINATES |  CO-ORDINATES
Hole no Finished 3, 1usa Lot.  1g+y7p [ Lat. Depth Bearning Dip Depth Bearing Dip | Project no. g5
———— ‘f“ R i !
Bearing Length w {216 fr.) ]| Dep.  1usain ! Dep. | Logged by &, luio
) N SO
Dip - Cotlar -0” Core sue Etev. ‘{ Elev J ! Sheet | of
i
METRES % | Grophic _ ] o Semple iMETREST I ASSAYS -
 From | To Recovery Log OESCRIPTION OF UNITS Minerclization no. From ‘; To i Length |
; ] ] !
: , i ! ‘ ! S
Several friable, foliaw FOU— — — - . - - J—
Fol'n @ 357 to C.a _ S S ‘ i R
Fol'nm @ 40 to C.AL. e I o : . ;7,,,
_EFol'n @ 407 vo (AL L ~ - - - —_— JEN—
atrong fol'n @ 357 to - . . O ST
Similar_to above. vexy [ S . — : =
STaoWell foliated. weak to med. . S S e —_— —
B _Lim.oskaolin. ; - ; ! R
(I S IR —— I i S S
S Lxtensive to complete kaolinivatll —
i have been destroyed, limonite is. —
; . dant ially along fracrires
i and at 2 ro (U7 parares | :,
1 kaol. from lowex spotred, hros i ;
I - [N S I G
S o 4
|
! . with 3 Tour. phases, crude banding 3 20-0%1 . ! ;
‘ i i CLAL T i
: i S patchy clay alteration. !
; e strongly foliated at the contac . . H
- ' _ Ctz pands interspersed with ka - ‘
.1 Stronglv kacl-clay alt'd o i '
ivid i 1 Tour-9tz Creisen, minoyr i — o ; et _
stains. Clay alt'n from » I i
! | 13.6-34.7 m.  Rel. uyn-hroo - R
‘} JLom obut still porous and gaellr ~ ! v .
B { Grey to white clay zone, minor . 4
J nants. .
go=g | Lrokern up Tour, vein, heavy o !
L e Kapl, + Clav, miner Togr L b ——
s Brecvojated Tourmaline I . ! _
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} { P { f . i \, LY Gradational Contact to Intrusive Contact
% -~ g : '? : ] i 3 | : $ "3‘% %, LY
- { S § 5 % \ "-.«_&‘s . 7 Tourmaline-patch (Orbicular?) Granite I) Coarse grained
/ : - : g i3 Y ’x} - II) Fine grained
/ 57 } o - e 25 m. . ; i\- g %, | ¥ ; § “: r-,-,.‘;‘ : My
/ i, T — (\-Th""' i LR § 4 . Intxusive Contact
40m: b " . { b\ LN \
= ) . s : 1 Y\ k ' ‘KM g | Quartz + Feldspar Porphyry
\ 18 '; i% ; ... h | Siliceous Phlogopite % Quartz Porphyry
T
% % 2% e . 2 M
3 A ‘a‘;&,% SR T R o i | Orange-weathering Calcite Fault Gouge
% HEEENE i .,
i N ! % | B { , " Intrusive Contact
! 1 1 {3 f . | 5
R i f
| i in i 1} { / \ORDOVICIAN (or later?)
: t 3 ; # : i ' 4 3
| \! / '? A .
f; / i o i § / a | Black shale with Siliceous Interbeds
Y ot } [ § ]
&, : § i § ; b | Quartzite, minor conglomerate and shale
prrm— o . / 4 A | S A
V4 ;;'“'*wwhmm"”" # - / f § ‘5; | R / ¢ | Green-grey Quartzite with a volcaniclastic component
i/ -4 AV / 4 ‘ (.
. PP - N J f PV "{ . f L d | Light Clastic Unit 1: Chert pebble conglomerate ) Quartzite > Shale
R Bl [ A B 5t f 4 Y
I T N AN A / 3 § 3 e | Black Shale
t A {{ / SV A . D : .
3 % :,H 5 i/ ;;‘ o ‘2 e N ) f | Light Clastic Unit 2: Lithic Pebble Quartzite ) Chert Pebble
j S / / / {7 ,"‘f (;“39 A \ \ Conglomerate } Beige Quartzite
i} 4 AL Vs } 1
A F j Y . \” \ A P ; i E] Black Clastic Unit: Greywacke » Chert Pebble Conglomerate and coarse
£ ~ 7 y. ¥ ; P % A F 4 F %
\ { o~ / j £ | § ;/f \ N V4 | grained Quartzite
‘i Y e A = = —— h | Buff Sandstone/Quartzite
A I | il § : H - VAN
o~ jf / / / ‘f"’w / i 43 m -~ i | Interbedded Black Shale and minor Quartzite; local laminated Barite
f .~ 4 4 — i 4 & and Phosphatic Shale
R A _ il ~ S N 7 ;” / P j’ o j | Black Carbonaceous Shale with interbedded Chert
y/ ,--""ﬁ !« » § ;a ,f P j x‘))’ J/
ey i _,‘ .
'.ra__‘(,,-_g.n-w>;._--*-wwm*mm..,.:“.d‘_h,wh‘% - 3 a Thinly Laminated Dolmi tic I.i“.ton‘
b | Highly Foliated Graphitic Schist
=
¢ | Very fine grained Dolomitic Quartzite
ORDOVICIAN ( or earlier?)
1.
. E‘ Quartzite, Slate, Phyllite, Limestone
/’/' Geological contact (Defined, Interpreted/Approximate, Projected
3 from drill hole data)
Gy,
Zm.-  Outcrop or Outcrop Area

"';y* Talus, Felsemeer
45// Bedding (Inclined)
)75' Jointing (Inclined)
t/(:s]z Foliation (Inclined
_ %0 Lineation with plunge
o /‘ﬁs Single vein with dip (Accompanied by vein description)
- ///g Parallel vein (Accompanied by vein description)

rﬂ.ﬂ:__,-l-‘ault, fracture or foliation zone (May be associated with a vein or
o~ vein system and shown with a vein description)
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2 Vein Gangue Economic Minerals
Tour - Tourmaline Sulph - Sulphide
Qtz - Quartza Gn - Galena
Carb - Carbonate Ars - Arsenopyrite

Ct - Calcite Stb - Stibnite
Fl - Flourite Py - Pyrite

Alteration Minerals

Fe - Iron Cly - Clay
Lm - Limonite Tal - Talc
Hm - Hematite Chl - Chlorite
Kao - Kaolinite Rus - Rusty
Bio - Biotite Arsn - Arsenate

Mn - Manganese

Minor vein components ( <5%) shown in parentheses.

S A B A
E—

Example of vein description
/ Tour-Qtz-(F1)-30 cm
45 Lm-Kao, Py-(Ars-Stb)
(10%, 1%, <1%)

- P, U &5
) .

i -\\ln\\\

S G bttt s
- Dot
-

DTSR e

This indicates a single, dipping (@450) 30 cm Tourmaline > Quartz
vein with minor Fluarite The alteration asseamhlace includes

Limonite and Kaolinite and Sulphide minerals are Pyrite (10%),
Arsenopyrite (1%), and Stibnite ( ¢ 1%).

T 15 % Tour
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l.? a) Quartzite (hornfelsed, may be very altered (potassic metasomatism) and Tb - vearv £ire 4t oA a/ thin t 13 bl :
L rusty ( imum 3% Py + Ars. comb.) Y ¢ g ne .an or in tourmaline asts or veinlettes
max b - black tourmaline
b) Coarse clastic (pebbly quartzite or pebbly greywacke)
Kaol. - Kaolinite ¥ limonite * hematite alteration

c) Laminated greywacke to sandy siltstone
Bi, Bm, Bs - Bleached host rock; (often very gritty and sandy)

d) Light grey chert
i - int
e) Black, carbonaceocus chert ntense
m - moderate
s - slight

f) Black chert with interbedded grey-black {carbonaceous) shale

Laminated sandy siltstone to siliceous siltstone with minor interbedded _ ; - .
Mv, Mh - fine to medium grained micas;
chert pebble conglomerate : - . S .
Mv - tiny phlogopite or muscovite fracture fillings and veins
h) inatad barite Mh - very fine grained biotite in hornfelsed quartzite
i Clastic dyke : . .
) b 5 - Sulphides - probably pyrite and arsenopyrite; less than 3 to 5% combined

—
2_1 a) Hornblende + Biotite, K-feldspar-phyric Syenite
R - Rusty

L=

\\
N
\\ b) Biotite Syenite
\ I) Coarse grained**
Y ) Arsn ~ ArX - - -
‘ II) Medium to fine grained** senate stain green, green-yellow
**May not be co-genetic equivalents 0.V - Quartz vein

c) Granodiorite
d) Siliceous mica-porphyry

e) Orange weathering, caleite fault gouge

N L_i;j a) 3 - Tourmaline, tourmaline + guartz * sulphide * clay * limonite vein
AN \\\ b) 1 - Tourmaline, tourmaline * quartz vein
\\ \\‘
\ N
N Symbols
\ AN éihﬂﬂé Qutcrop "’,11::’ Geological contact
N &"oo P 7 (Defined-Interpreted)
o 3 . a
Slickenside with plunge
\ / 7 brainage with flow Map 3 09 15 90
: P Bedding . direction
N /(/X (Vertical, Inclined, Horizontal) / ~ REVISED .
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b Joints o
)
%b //////’/// (Vertical, Inclined, Horizontal) A Mineralized talus blocks
(Tourmaline vein)
/)'/'/‘/ _ Foliation
<7 ¥  (Vertical, Inclined, Horizontal) A Mineralized fault breccia Ge0|ogy
blocks
b/¥4y/(4t/x4 Igneous lamination AN
(Vertical, Inclined, Horizontal) N A Fault or fracture zone
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