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EUMMARY

The Mount Graves property is comprised of the Graves 1 and
Graves 2 claims totalling 35 units and is controlled under
option agreement by Blue Emerald Resources Inc., Vancouver,
B.C. The property is located in the Toodoggone River area
of the Omineca Mining Division, 280 km north of Smithers,
and is accessible by helicopter from Sturdee Airstrip. The
Toodoggone River area is known to host epithermal gold
deposits in Upper Triassic and Jurassic volcanics, and four
properties, each having reserves over 100,000 tonnes, have
been discovered to date. The Baker Mine, one of these
properties, has produced 77,500 tonnes averaging 15.0
g/tonne Au and 297.8 g/tonne Ag.

Previous mineral exporation on the property over four field
seasons had outlined a favourable geologic environment for
epithermal gold deposits. Two mineralized areas, the GWP
Zone and the Yellow Rose zone were trenched and sampled
vielding wvalues up to 11,000 ppb Au and 149 oz/ton Ag on
the GWP and up to 0.306 oz/ton Au on the Yellow Rose.

Work performed during the 1987 program has confirmed the
GWP Zone as the most promising prospect on the property.
Results of trenching and mapping indicate probable exten-
sions to the southwest and northeast. Rock chip sampling
on the GWP Zone yielded values up to 3,000 ppb Au, 503 ppm
Ag, 14,493 ppm Pb and 33,791 ppm Zn. Additional trenching
and rock sampling was done on the Yellow Rose Zone with
indications from mapping and scil sampling that similar
mineralization may occur on a southeasterly extension.
Four other mineralized areas were investigated. Additional
information has been added to the geologic and structural
framework of the proeprty.




An exploration program is recommended which would concen-
trate work on the GWP Zone including core drilling, addi- -
tional trenching, mapping and sampling, and a geophysical
survey. More limited work is recommended for other
prospects.




INTRODUCTION

At the request of the directors of Blue Emerald Resources
Inc., Hi-Tec Resource Management Ltd. conducted a mineral
exploration program on the Graves 1 and 2 claims in the.
Toodoggone River Area on August 26, 1987, and from
September 1 to 18, 1987. The program was confined almost
exclusively to the eastern half of the Graves 1 claim where
two known gold mineralized areas, the GWP 2zone and the
Yellow Rose Zone required further definition and possible
extension along strike.

Other mineral showings and gossans were investigated to
complete a general assessment of precious and base metal
mineralization potential. Hand trenching, scil sampling on
small grids, rock chip sampling and geoclogic mapping were
employed on the established mineralized zones. Reconnais-
sance mapping and sampling methods were used on other
showings.

A four-man crew composed of a geologist and three geologi-
cal technicians conducted the work from a camp in the
southernmost cirque on the property, termed the South Bowl.
A statement of costs for the 1987 program is presented in
Appendix TII.

Property and Ownership

The Mount Graves property consists of twe contiguous claims
totalling 35 units, located on 23 January 19281 for Charles
Kowall and still under his ownership. The claims are cur-
rently under option by Blue Emerald Resources Inc.,
Vancouver, B.C. Pertinent claim information is tabulated

baelow:




Claim Record Record Tag No. Area
Name HNo. Date No. Units {ha.})
Graves 1 3529 Jan. 26/81 53464 15 375
Graves 2 3530 Jan. 26/81 53465 20 500

Toetals: 3 75

Roughly 100 ha on the eastern Graves 2 claim boundary are
overstaked, and the claim boundary depicted on Figures 2
and 4 excludes the overstaked ground.

Only part of the costs of the 1987 program will be required
to fulfill assessment regquirements for the year ending
January 26, 1988. The balance of the 1987 program will be
applied to subsequent years.

Location and Access

Both claims are located roughly 280 km due north of
Smithers, B.C., immediately southwest of Toodoggone Lake
(Figures 1 and 2). The claims lie centered on approximate
geographic coordinates 57923' North latitude, 126959' West
longitude, on the western edge of NTS Map quad 94E/7W.

Immediate access is by helicopter from Sturdee Airstrip 17
km northeast to Mount Graves, which is located in the
center of the property.

An alternate access is wvia float plane directly to
Toodoggone Lake at the northeast corner of the Graves 2
claim with a short helicopter ferry to the center of the
claims.

During the 1987 field season, Northern Mountain Helicopters
of Smithers based a Bell 206 at Sturdee Airstrip and a
Hughes 500D at the Energex camp 35 km northwest of Mount
Graves. Sturdee Airstrip, at an elevation of 1200 m, has a
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wide qravel surface over 1,600 m long and is =suitable for

landing fully-locaded cargo aircraft.

The Omineca Mining Access Road was completed to Sturdee
Airstrip in mid-September 1987, opening land access from
Germansen Landing 250 km northwest to the Tocdoggone mining

camp.

An existing access road from Sturdee Airstrip 7km northeast
to the Shasta Prospect, was extended in 1987, 6 km further
northeast down Jock Creek. This road construction places
the nearest roadhead 9 km south from the Mt. Graves
property (Figure 3).

Physiography

The main river wvalleys have been cut by valley glaciation
to U-shaped cross sections, and the valley bottoms display
hummocks and other glacial relicts. Mountainous areas are
cut by V-shaped stream valleys with hanging valley remnants
of recent alpine glaciation including steep cirque walls.

Much of the property is above timberline (roughly 1700 m
elevation), where grasses, sedges and dwarf willow domi-
nate. This vegetation gives way at higher elevations to
mosses and lichens, and finally bare rock. The property
ranges in elevation from 1150 m at the northwest corner of
the Graves 2 claim in the Toodoggone River Valley to 2070 m
on the summit of Mt. Graves. Horizontally-lying evergreens
and scrub pine form a dense tanglefoot on some lower por-
tions of the mountain slopes just below timberline, but
give way to normal pines below 1620 m. The broad river
valleys are relatively dry and support only grasses and
brush.




Water sufficient for drilling is available in the northeast
gquadrant of the Graves 1 claim from lakes at about 1630 m -
elevation in the cirque east of Mt. Graves and at 1700 m
elevation in the South Bowl. Drilling on the GWP =zone
could use snow melt from the GWP Bowl during June or early
July depending on weather, thus avoiding the expense of
pumping uphill from the lake.

Exploration History

The area, later to be described as the Toodoggone Gold
Camp, was explored in the late 1960's for base metal
deposits associated with Omineca Intrusive-driven porphyry
environments, and later in the 1970's for precious metal
epithermal vein-type deposits. Within a northwest-trending
belt roughly 20 km wide and twice as long, four sizeable
deposits have been defined, each with reserves of more than
one hundred thousand tons. One of these properties, the
Baker Mine, achieved production, and Cheni Gold Mines,
owners of the Lawyers deposit, have scheduled the start of
production for November 1988 at a rate of 550 tons per day.

A summary of these properties extracted from Schroeter &
Lefebure (1987) is presented in Table 1.

The Baker Mine, Lawyers and Shasta properties lie within a
15 km arc to the south and west of Mount Graves between the
Toodoggone River and Sturdee Airstrip.' Discoveries of
pyritic quartz veining leading to the definition of the
Chappelle (Baker Mine) deposits were made by Kennco in 1969
as part of a porphyry copper exploration program (Barr,
157a8). The Lawyers and Shasta properties were found in
1973 by follow-up exploration investigating northwesterly-
trending regional faulting and associated alteration
(Vulimiri et al., 1983, Downing & Hoffman, 1986). On the
AL property, 27 km northwest of Mount Graves, Energex has




E
l
BLE Production and Reserves, Toodoggone Gold Camp
Reserves Grade
Propertly Operator Tonnes g/Tonne
———t, {Tons) {oz/Ton)
Au Ag
Baker Dupont 77,500 15.0 297.8
(Chapelle) (85,500) (0.44) (8.68)
Produced 15%80-83: :
1,168,175 Au ( 37,557 oz)
23,084 ,969g Ag (710,048 oz)
W Multinational Res. 55,000 Unspecified
(extension of above (60,600)
deposit, 1986)
Lawyers Cheni Gold Mines 1,757,680 6.7 243.4/
(3 zones) (1,937,000) (0.196) {(7.10)
Shas Internatinmnal Shasta 2,176,800 2.7 -
(2,400,000) (0.079)
Above reserve
includes:
471,640 5.9 =
(520, 000) (0.2172)
|AL Energex 239,500 B.51 -
|{3 zones) (269,000) (0.248)




operated a 6 tpd pilot mill for the last two years produc-
ing over 24,000 g Au.

The Mount Graves property was optioned by Great Western
Petroleum Corp. in 1981 and reconnaissance geology and geo=
chemistry of the Graves group of claims, plus other claims
toe the west and south were conducted over the next two
years. The mineral showing now termed the GWP zone was
discovered by this work, and returned =oil wvalues of up to
95 ppb Au and 90.5 ppm Ag, and rock values as high as
11,000 ppbk Au and 7,500 ppm Ag (caira, 1982). Based on
work with Great Western, Douglas Forster completed an M.Sc.
thesis that includes a regional geologic study of the
southern Toodoggone River area, with a comparative economic
geology analysis of eight prospects including Mount Graves.
Using data from fluid inclusion analysis of mineralized
rock from Mount Graves and Moosehorn Creek properties,
Forster proposed a regional epithermal model that places
Mount Graves at a depth favourable for hosting mixed pre-
cious and base metal deposition (Forster, 1984).

In 1984, Charles Kowall tested the gossan in the area of
the Vole Peak and the head of GWP Bowl (Snowfield gossan),
and possible links of the gossan to the GWP Zone, collect-
ing soil and rock samples on cross lines and in shallow
trenches. Scil samples ranged up to 280 ppb Au and 10.4
ppm Ag. Rock samples resulted in high values of 30 ppb Au
and 12 ppm Ag. However, only isolated samples were anoma-
lous and no patterns of metal zoning were detected (Kowall,
1984) .

Yeager cnnduéted assessment work in 1985 for Geostar Mining
Corp. and resampled the GWP zone (Yeager and Ikona, 1986).
Those rock grab samples returned gold values up to 0.170
oz/ton and silver values up to 149.21 oz/ton. Also inves-
tigated was the Yellow Rose Zone, a gossan associated with




argillie alteration and quartz veining, 550 m south of the

GWP Zone. Thirty meters of trenching revealed sparse

gquartz veining with geold wvalues up to 0.306 oz/ton Au in a
5 cm—-wide quartz vein. Lead and zinc values over 1% were

also noted.
GEOLOGY
Regional Geology

The Mount Graves property lies on the eastern margin of the
Intermontane Belt, a northwesterly-trending pile of wvol-
canic rocks and related basin sediments between the Omineca
Intrusives to the east and the coast Plutonic complex to
the west (Figure 3). Quartz monzonite intrusive contacts
are mapped on the northwest part of the Graves 1 claim and
Omineca intrusives are also present to the north and east
across river valleys.

The Toodoggone River area geology has been described by
Carter (1972) and Schroeter (1981). Additional work by
Diakow (1984) and Panteleyev (1983 and 1984) north and
south of the Toodoggone River detailed stratigraphy and
structure culminating in Preliminary Map 61 (Diakow et al.,
1985). The oldest rocks described are Permian Asitka Group
correlates mapped south of the Toodoggone River, and which
consist of limestone with argillite and cherts. These
rocks may actually belong to the next oldest rock unit, the
Upper Triassic Takla group consisting of basaltic or
andesitic flows, breccias, and tuffs.

Early to Middle Jurassic Toodoggone volcanics unconformably
overlie earlier rocks and consist of well over 500 m of
volecanics and volcanie-derived sediments in four divisions:

a % Lower volcanics =-- dacite pyroclastics.
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2. Middle wvolcanics =-- acidic pyroclastics that hosted

explosive brecciation along faults, followed by sili-

cification and metal deposition.

< (3 Upper volcanic-intrusive =-=- crystal tuffs and guartz-
eye feldspar porphyries.

4. Upper volcanic-sedimentary == lake and stream sedi-
ments with interbedded tuffs.

Rocks of the Early to Middle Jurassic Hazelton Group are
more clearly defined south of the Toodoggone area.
Toodoggone wvolcanics appear to be equivalent to at least
one formation of the lower Hazelton Group (Telkwa Fm.)
south of the Findlay River (Pantelevev, 1984). Hazelton
Group volcanies occur in the region north of the Findlay
River as a northwesterly-trending belt over 50 km long by
15 km wide to the northeast of the Toodoggone wvolcanic
belt, and have been found only in fault contact with
Toodoggone rocks. Both Toodoggone and Hazelton Group vol-
canics unconformably overlie Takla volcanics. In the area
of Mt. Graves, Forster (1984) mapped Hazelton rocks as a
series of andesite flows and lapilli breccias with related
minor volcanic-derived sediments, all divided into four
sub-units (Figure 3a).

Upper Cretaceous Sustut Group conglomerates and sandstones
unconformably overlie earlier volcanics west of Sturdee
Airstrip.

Volcanic centres elongated on northwesterly trends appear
to be related to repeated normal block faulting episodes.
Northeast over southwest thrust faulting may have been
related to Omineca Intrusive emplacement in the Middle
Jurassic. The relationship of volcanism and mineralization
to northwesterly-trending faults and the regional geologic
setting is summed up by Schroeter et al. (1986):
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"potassium-rich andesitic, subaerial pyroclastic rocks

form a distinctive region within the upper part of a -

Mesozecic island arc-back arc complex of the Inter-
montane Tectonic zone. The wvolcanic belt is exten=
sively block faulted (with) otherwise little disrup-
tion of stratigraphy and 1little metamorphism above
zeolite grade. No caldera development has been recog-
nized, ... but regional subsidence (occurred) during
volcanism and local grabens develcoped. Northwesterly
trending faults with strike lengths exceeding 20 km
have been outlined in the region ... Hydrothermal
fluids focused aleng the major faults, particularly
where they are intersected by local northeasterly
trending structures."

The Toodoggone volcanics have been the focus of regional
study because most of the defined mineral deposits occur in
Toodoggone Group rocks. One of several exceptions is the
Baker Mine group of deposits. The Baker Mine (Chappelle)
mineralization occurs in steep-dipping northeasterly-trend-
ing quartz vein systems within a window of Upper Triassic
Takla Group volcanics (Barr, 1978). These wvolcanics are
overlain unconformably by Toodoggone veolcanics and are cut
by Omineca Intrusions varying in composition from grano-
diorite to guartz monzonite, and locally syenomonzonite.
Mineralization, consisting of pyrite, chalcopyrite, elec-
trum, argentite, bornite and sphalerite grains and blebs in
brecciated quartz veining, is related to intrusive emplace-
ment and is controlled locally by northeasterly-trending
faulting.

Mineralization in the Lawyers and Shasta deposits occur in
Toodoggone wvolcanics as native silver, electrum and sul-
fides in brecciated quartz veining controlled by steep-dip-

ping northwesterly-trending faulting (Vulimiri, 1983,
Downing and Hoffman, 1986).
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Property Geolegy

The Graves 1 and 2 claims were staked primarily over Early
Jurassic Hazelton Group volcanic and volcaniclastic rocks
forming the eastern limb of a north-northwest trending
faulted anticline (Figure 4). Forster (1984) divided these
rocks into four units, which on the property dip steeply to
the northeast at 50 to 80 degrees, and form Mt. Graves and
adjeining ridges.

Among the Hazelton Group lower units is a welded to partly-
welded andesite and pumice lapilli breccia (Unit 7) com-
posed of 30 to 60% clasts set within a vitrified groundmass
of lithic fragments, glass shards and crystals of plagio-
clase, biotite, hornblende and magnetite. Unit 7 was formed
as a pyroclastic flow and is unsorted. The clasts range in
size from 1/2 to 10 cm, and are rounded, except near the
top of the unit where angular, crowded clasts occur.
Colour is generally brown to maroon with a less common

greenish groundmass near the top of the unit.

Grey, green to orange hornblende porphyritic andesite flows
(Unit 8) may be interbedded with the above breccia unit in
places. A total thickness for the flows of 425 m was
estimated by Forster, Composing the resistant heights of
Mt. Graves and the western slopes, this sucecession of
medium-grained flows contain 30-50% plagioclase and horn-
blende phenocerysts with a similar composition groundmass.
Also included in the groundmass are magnetite, hematite and
volcanie gl&ss- Some discontinuous andesite tuffs are also
present in Unit 8.

Unit 9 is composed of thin, discontinuous, volcanic-derived
greywacke with some laminated siltstone. Occurring only on
the south shoulder of Mt. Graves at the 1970 m level, this
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brown to grey sedimentary unit is less than 15 m thick, and
displays small scale, recumbent, epigenetic folding.

The uppermost Hazelton Group unit is a series of maroon to
brown pyroxene andesite flows (Unit 10) forming resistant
caps to ridges north and east of the Mt. Graves summit.
Variable thicknesses of crystal and lapilli tuff and
agglomerate may mark flow boundaries.

At the core of a northwest-trending anticline on the west
margin of the property is an elongate quartz monzonite
stock (Unit 6) in fault contact with lower Hazelton Group
units. Some related steep-dipping, quartz-monzonite dikes
occur on the western half of the property, mostly along
northeastly to easterly-trending faults.

Quartz-feldspar porphyry dykes (Unit 22) are steep (552 to
near vertical), easterly dipping and trend predominantly
northwesterly, subparallel +to Hazelton Group bedding.
Rhyolite in composition, ¢these dykes consist of potash
feldspar, quartz, plagioclase and less than 1% hornblende
phenocrysts in a crypto-crystalline quartz-potash feldspar
groundmass. Appearing as brown to flesh-coloured "fresh"
rock, this unit was found by Forster in thin-section to
display pseudomorphs of sericite and carbonate after all
components. The resistant, unbroken nature of these dykes
leaves them relatively impermeable, and as demonstrated on
the GWP Zone, they act to confine and channel mineralizing
fluids to broken or more permeable rock.

Pyroxene andesite dykes (Unit 23) are commonly mapped in
the region as thin basalt or mafic dykes, and in most cases
appear to post-date mineralization. However, on the lower
GWP Zone, one thicker (to 2 m) dyke occurs along a mineral-
ized fault and may itself contain mineralization. This is
probably a local effect, because dykes of identical compo-
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sition and orientation cutting upper GWP Zone mineraliza-
tion were clearly emplaced after the mineralization. These"
andesite dykes contain up to 50% fine grained plagioclacse
and clinopyroxene phenocrysts in a plagioclase, chlorite
and magnetite groundmass. Small, sparse calcite-filled
amygdules are characteristic of late alteration.

Three types of faults provide the dominate structural
control and, additionally, control hydrothermal systems on
the Mount Graves property. First of these are the high-
angle northwesterly-oriented block faults which are part of
the regional fabric. The best example is the Yellow Rose
Fault that persists along the entire southwestern flank of
the Mount Graves ridge. Secondly, bedding-plane faults are
northwesterly-trending, relatively high-angle (50 to 80),
and probably closely related to block faulting. These
zones are the preferred intrusive conduit for rhyolite and
mafic dykes north and east of the Mount Graves ridgeline.
Finally, easterly to northeasterly-trending, high angle
faults crosscut northwesterly-trending structures and com-
monly have a right-lateral component. The mineralized
Upper GWP Zone fault is one example. Quartz wveining,
mineralization, and wvarying alteration have been found
associated with all three of these fault types.

Alteration and Mineralization

Forster (1984) notes that propylitiec alteration in varying
intensities is pervasive in all major units, and is seen in
thin sections in otherwise fresh appearing rock. Typi-
cally, mafic phenocrysts are altered to chlorite and epi-
dote with hematite or magnetite inclusions and rims.
Plagioclase phenocrysts are replaced and scmetimes zoned
with epidote, chlorite and carbonate. Groundmasses are
commonly altered to epidote, chlorite, carbonate, sericite
and pyrite.
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Goodall (1984) similarly noted a regional alteration facies’

of "propylitic to argillic" at the Shasta property. In
addition, argilliec to advanced phyllic and potassic to
silicic alteration facies were found associated with quartz
veining and brecciation on the sShasta property. At the
Mount Graves prospects these last two alteration facies are
either poorly defined or absent. The reasons for this are
dealt with later in this section in the discussion of Mount
Graves' position in a regional epithermal model.

Highly wvariable silicification is specifically related to
fault conduits and fracture zones, and is found in increas-
ing intensity from hairline veinlets of quartz and calcite
through all intermediate stages to complete guartz
flooding. Multiple movement along these zones with renewed
silicification has resulted in banded and/or brecciated
veins in some areas. Late stage wveining, consisting of
calcite with lesser =zeolite and prehnite, is especially
common in the propylitized margins of silicified zones.

Pyrite is commonly associated with all intensities of
quartz veining as vein-fillings and disseminations espe-
cially on partly silicified, clay-altered vein margins.
Weathering of pyrite results in red, orange and yellow-
coloured zones of iron oxides, Jjarosite and manganese
oxides, which invariably occur along fault and fracture
zones. Stockwork and breccia zones are composed primarily
of amethystine, clear, white and creamy chalcedonic guartz,
with 1lesser calcite, siderite, hematite and barite.
Forster distinguishes five successive stages of mineraliza-
tion and brecciation:

1. Amethystine and white quartz with disseminated
pyrite. Veins to 2.5 cm wide.

e
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2 & 3. White quartz with minor barite, galena and

sphalerite.

4. Banded chalcedonic, amethystine and white quartz
with argentite (acanthite), native gold
(electrum), native silver, tetrahedrite and

pyrite. Veinlets commonly 0.5 cm or less wide.

5. Late stage calcite, siderite, albite and minor

barite.

Forster's polished section studies revealed that native
gold is associated with at least two stages of mineraliza-
tion as intergrowths with pyrite, and, in addition, is
associated with native silver and argentite.

Forster (1986, p. 135) also conducted a fluid inclusion
analysis on mineralized rock from Mount Graves and the
Moosehorn Creek property, 16 km west. Based on that study,
he proposed a Toodoggone regional epithermal model (Figure
4a). This model requires a throttle point at 100 m depth
to provide a best fit to temperature and pressure data.
The concept of a throttle consists of a constriction in the
mineralization plumbing system that is gradually closed by
near-surface deposition of calcite, zeolite, clay and
silica gangue minerals. This throttling down permits
buildup of pressures greater than a simple hydrostatic
column, just as a pressure cooker 1lid permits pressures
greater than atmospheric pressure. A throttled system in
turn allows assumption of lithostatic pressures in deter-
mining depth of formation. Samples from the GWP Zone of
Mount Graves were calculated to have been formed at 225 m
depth at the top of the boiling 2zone with temperatures
ranging from 245 to 296°C. Repeated breaching of the
throttled system by a tectonic or hyrofracturing mechanism
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would allow episedic beiling and thus mineral deposition,
at greater depths. Forster concludes:

"Boiling generally occurs near the top of the base
metal horizon, in a highly mineralized zone of mixed
precious and base metals... The Mount Graves prospect
would have probably formed in this mixed zone, as is
indicated by the presence of fluid inclusion boiling
textures, and the occurrence of galena and sphalerite,
as well as gold and silver."

Six separate areas are discussed in following sections of:
text. The location of all figures accompanying each dis-
cussion may be found on the Index Map to property mineral
showings (Figure 5). Also shown on the Index Map are the
location and points of view of seven photo Figures (5a
through 5g) referred to in the text).

GWP Zone Geology, Alteratiom and Mineralization

The GWP Zone is composed of two separate but probably
related showings, termed the Upper and Lower GWP Zones
(Figures 5a and 6).

The Lower GWP Zone lies in a steep-dipping andesite flow
forming the hanging wall of a 30 m thick rhyolite (guartz
feldspar) dyke (Figures 5b and 5c). Both the mineralized
andesite and the rhyolite dykes are cut by a pyroxene
andesite dyke 1/2 m to 2 m thick, injected along bedding
plane faulting in the andesite. Relict textures of the
andesite are preserved except in sparse areas of intense
silicification. Fine to medium grained disseminated pyrite
composes up to 3% of the rock, especially in areas of
increased quartz veining. Scome trace galena is also asso-
ciated with quartz veining. Limonite, jarosite and alunite
crusts are present on weathered surfaces. Mineralization
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FIGURE 5a. PANORAMA OF THE UPPER AND LOWER GWP ZONES, looking west.



FIGLURE Sh, LOWER GWP ZONE. looking northwes!

Note contact of mineralkzed andesite with rhyolite dyke on lefl of photo.



FIGURE 5c. GWP ZONE, looking south from hill above Square Lake.



FIGURE 5d. UPPER GWP ZONE, TRENCH 3, looking northwest.



FIGURE 5e. YELLOW HOSE FAULT ZONE, looking along fault to the

southeast from the Orange Aose Zone toward the Yellow Hose Zone,



FIGURE 5f. PANORAMA OF THE YELLOW ROSE FAULT ZONE, looking east. Orange Rose Zone on the left and Yellow Rose Zone on the right.



FIGURE Sh. EAST RIDGE, lonking southeast from hill above Souare Lake.

The East Ridge Zone is near the end of the ridge.
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and alteration appear to be controlled by faulting and

fracturing subparallel to bedding with little brecciation -

noted.

The mineralization and alteration do not persist along
strike but narrow and disappear just northwest of sample A-
661.

The Upper GWP Zone is a steeply northwesterly-dipping fault
zone at least 30 wm wide striking 030° (Figures 5a, 5d and
6). Movement on the fault from the evidence of striations
on the hanging wall is largely right lateral. The fault
zone is interbraided with highly variable silicification,
brecciation and mineralization. Some small lenses (samples
L=342, 1-347) are more lightly silicified and retain relict
andesite porphyry textures. Most of the samples in Trench
3, however have been repeatedly brecciated and silicified.
The more heavily silicified rock may not necessarily con-
tain higher precious and base metal values. Quartz wvein
banding is not common. Cycles of sugary guartz replacement
and fine quartz veining alternate with brecciation, largely
destroying relict textures. Pyrite, galena, sphalerite and
tetrahedrite are found as blebs, disseminations and
stringers in breccia openings. Most breccia fragments show
rounding. It is important to note that rounded rhyolite
dyke fragments are common. Post-mineral mafic dykes have
been emplaced along faults parallel to the andesite bedding
planes and cut all earlier rocks including the GWP Zone
breccia.

In Trench 4 to the scouthwest of Trench 3, similar mineral-
ized and altered andesite has been found under 3 m of over-
burden, indicating a probable extension to the southwest
(Figures 6 and 6c). The northeasterly extension of the
Upper GWP Zone lies under talus cover probably exceeding 3
m. The only outcrop along the extension is a small mafic
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dyke. Trench 5, dug along that dyke, is less than 1.5 m
deep and did not cut additional bedrock. Two socil samples -
(L-659, L-660) taken in Trench 5 were anomalous in gold and
silver as may be expected downslope from the Upper GWP

showing.

The question of the relationship between the Upper and
Lower GWP Zones remains open because of the lack of evi-
dence in the field. However, the presence of altered
rhyolite dyke fragments in the Upper Zone suggests that the
northeasterly extension does indeed cut through the
rhyolite dyke between the Upper and Lower Zones.

Yellew Rosa Fault Zone Geolegy

The Yellow Rose Fault Zone, with an exposed length of
roughly 2 km, is one of the most persistent structures
found on the Mount Grawves property (Figures 4, 5e and 5f).
Air photos most clearly show the northwesterly striking
trace of a broadly arcuate, near vertical fault inclined
steeply to the southwest. On the extreme northwest ridge
of Mount Graves, the fault pinches to less than 10 m wide
and is associated with only scattered quartz and calcite
veins. However, on the Orange Rose and Yellow Rose
gossans, the fault zone is over 30 m wide with assocciated
argillic and lesser quartz-pyrite alteration. One addi-
tional gossanous area occurs along the length of the fault
in the headwall of the South Bowl, and may be related to
the Yellow Rose Gossan. This relation is discussed further
in the Geochemistry chapter.

In Trench 1 on the Yellow Rose Zone, sparse, thin and
largely barren, clear quartz veining, cuts broken, clay-
altered andesite on the explosed hanging wall (southwest).
An additional 5 m length of shattered, increasingly clay-
altered andesite was excavated further into the fault zone
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to the northeast during the 1987 program (Figure 7). Thin,

sparse quartz veining with little or no sulfides persists-

in the newly =ampled part of Trench 1. With the exception
of thin pyritic silicified andesite lenses found in rubble
on the northeast side of the fault and a few rusty wvein
selvages, very little pyrite is available to be oxidized on
the Yellow Rose Zone gossan.

In contrast, the Orange Rose Zone contains lenses of moder-
ately to heavily silicified andesite wvarying from a few
centimeters to 2 m thick with up to 5% disseminated pyrite
(Figure 7a). Most of the fault is clay altered, ranging
from shattered, in-place rock with eclay rims to thick
gouge. Nowhere along the Yellow Rose Fault Zone was there
found the repeated brecciation and silicification associ-
ated with the GWP Zone.

East Ridge and Lake Fault Zone Geology

The East Ridge Zone is a discontinuous series of gossanous
areas associated with steep faults cutting moderately
easterly-dipping andesite flows, and also with permeable
beds between flows. Figure 5g is an obligque aerial photo
locking toward the west at the East Ridge Zone. The orange
and yellow gossans, such as those in the photo, were
sampled by Great Western Petroleum geoclogists with low,
erratic precious and base metal values (Caira, 1982).

Sampling during the 1987 program was confined to rocks
along the main ENE-trending fault which pinches and swells
along its short exposed length (Figure 8). Four samples
were taken in an area of argillic alteration up to 20 m
wide. The highest precious metal values were associated
with thin quartz-pyrite altered lenses. cCalcite veining is
common on the periphery of gossanous areas. Several meters
downhill an agglomerate up to 4 m thick is exposed that is
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partly silicified with some disseminated pyrite and galena.
The one sample (L-323) taken had low precious metal values, -
but contained 3628 ppm Ba. A HNNW-trending fault also
displayed some guartz-pyrite alteration, but was not
sampled. The area merits further prospecting, and
permeable horizons such as the agglomerate may offer the
best chance of hosting commercial values.

The Lake Fault Zone can be seen in photo Figure 5g in the
distance just beyond Square Lake as a series of ENE-trend-
ing steps in the pine covered hillside. Rock samples with
up to 1230 ppm Au and 37 ppm Ag were collected by Great
Western Petroleum geologists just northwest of the lake
(Caira, 1982). The sites sampled were probably thin (less
than 4 ecm) quartz veins with no sulfides which were found
along the northernmost pair of steep ENE-trending faults
shown in Figure 8. The stair-step faulting found to the
scuth has thin clear to white quartz wveining along and
cross—-cutting the ENE-trending structure, and some galena
and sphalerite were found associated. The veining was
sampled along one fault and returned disappointing precious
metal wvalues of up to 56 ppb Au and 5.7 ppm Ag. The
hillside is closely covered with vegetation and has very
limited exposure. Boulders found below the hillside have
higher concentrations of base metals that were not found in
place during the program.

GEOCHEMICAL BURVEYS
The 1987 Program

Previous work on the property had outlined three geochemi-
cally anomalous zones: +the GWP Zone, the Yellow Rose Zone
and the East Ridge Zone. During the current field season
an effort was made to extend the first two zones, with soil

and stream sampling on small grids and with reconnaissance
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soil and stream sampling along strike and in the general

vieinity. Also, additional mapping, rock chip sampling and -

hand trenchinq were concentrated in these areas. A more
limited amount of mapping and rock sampling was done on the

East Ridge Zone.

Two other areas received brief attention: the South Wall
Gossan and the Lake Fault Zone. Because of an obvious
gossan and previous reconnaissance soil sampling of
anomalies below the South Wall area, a small soil sampling
grid was established on the ridge top above the gossan. A
new mineralized area, the Lake Fault Zone was found by
prospecting, and limited rock chip sampling was conducted.

Each of the above zones are detailed in subsequent sections

complete with relevant geochemical results.

S8ampling and Analytical Procedures

A total of 116 soil samples were dug with mattocks or soil
augers, and collected in Kraft paper bags. Except for
rocky terrain, a minimum sampling depth of 20 cm was main-
tained, collecting "B" horizon soil. A total of 10 stream
samples were taken from active stream sediments and dry
stream beds, both along grid lines and while prospecting.
The 57 rock samples collected are described in Appendix IV
and are graded as channel,  rock chip and grab samples
according to decreasing reliability of representation.
These classifications are indicated as a suffix to reck
sample numbers as "C", "R" and "G" respectively.

All samples were sent to Min-En Laboratories Ltd., 705 West
15th Street, North Vancouver, B.C. for analysis. All
samples were subjected to a 12 element ICP analysis for Aq,
As, Ba, Cd, Co, Cr, Cu, Mn, Mo, Pb, Sb and 2Zn.
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All samples were analysed for Au using atomic absorption
methods for sopil and stream samples, and geochemical
methods with fire assay preconcentration and atomic

absorption finish for rock samples.

Soil and stream samples were dried at 95°c, then sieved to
separate the minus 80 mesh fraction. A 1 gm portion of
thig fraction was placed in a test tube and digested for 6
hours with 1:1 equimeolar (50%) aqua regia. After cooling,
samples were diluted to a standard volume, and the solution
analysed using a Jarell Ash model 900ICP Inductively-Cou-
pled Plasma Analyser.

Rock samples were crushed and split, separating a 300 g
pulp. For ICP analysis the pulp is pulverized by ceramic
plate pulverizer to minus 80 mesh and processed the same as
soils. For gecchemical analysis for gold, a 300 g split is
pulverized to minus 150 mesh, and a 15 g sample weight is
fire assay preconcentrated. The sample is then digested
with aqua regia and taken up with 25% HCl. The gold is
extracted with methyl iso-butyl ketone, and analysed by
atomic absorption to a detection limit of 1 ppb against a
standard gold solution.

Discussion of Geocchemical Results

Reports tabulating analytical results are presented in
Appendix V.

Because of the non-random location of samples on the
various mineral occurrences and the limited number of
samples taken in each area, conventional statistical
analyses with assignment of anomalous values is not appro-
priate., Some correlation coefficients were calculated for

selected metal relations in separate zones, and are dis-
cussed below.
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Rock chip sampling on the GWP Zone yielded results for rep-"

resentative sampling of up to 3000 ppb Au, 503 ppm Ag,
14,493 ppm Pb and 33,791 ppm Zn. In Trench 3, eleven rock
chip samples (L-341 to L-351) averaged 971 ppb Au, 272 ppm
Ag, 3312 ppm Pb and 4880 ppm Zn on a triangular exposure
measuring 5 m wide by B m along strike. These results are
consistent with earlier reported sampling in the same
trench of up te 0.170 oz/ton Au and 149.21 oz/ton Ag
(Yeager & Ikona, 1986) and up to 11,000 ppb Au, 7500 ppm
Ag, 30,000 ppm Pb and 33,000 ppm 2Zn (Caira, 1982).
Analysis of trench soil profiles proved that scil sampling
to detect mineralized extensions in the GWP Bowl would not
be effective unless samples were collected from at least
180 cm (6 feet) depth in soil flow and talus overburden
exceeding 3 meters.

GWP Zone Geochemistry

On the GWP Zone, 28 rock chip or rock channel samples (L-
330 to L-351, A-661 to A-666) were collected with wvalues
returning up to 3,000 ppb Au, 503 ppm Ag, 106 ppm As, 373.1
ppm Cd, 1,445 ppm Cu, 5,503 ppm Mn, 14,493 ppm Pb and
33,791 ppm 2Zn (Figure 6c). Correlation coefficients (r)
calculated for selected metal pairs using analyses from the
28 GWP zone rock samples are tabulated below:

Ag Au cd Cu Fb Zn
Ag 1.00 0.88 0.45 0.59 0.62 0.45
Au 1.00 0.73 0.76 0.83 0.74
cd 1.00 0.94 0.93 0.99
Cu 1.00 0.95 0.93
Pb 1.00 0.94
Zn 1.00

The strong cadmium-zinec correlation indicates a consistent
substitution of cadmium in sphalerite. The high lead-zinc
correlation implies that at least locally, mineralization
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was coeval. The more marginal silver-lead and silver-
copper coefficients in conjunction with the high copper-
lead coefficient suggest that silver mineralization is not
exclusively tied to either galena or tetrahedrite deposi-
tion, and that argentite and/cr native silver may be impor-
tant contributors to silver values. Additicnal mineralogi=-
cal evidence may be required to account for the high cor-
relation of copper to cadmium, lead and zinc.

A small soil sample grid was established to test for a
southwesterly extension of the GWP Zone mineralization
(Figures 6a and 6b). Kowall (1984) had tested the exten-
sion with inconclusive results using several cross cutting
traverse lines and relatively shallow scil sampling because
of adverse weather. In order to improve the method,
samples from a minimum depth of 60 cm were collected using
soil augers. This technigue failed to yield samples with
values that could be considered anomalous. The reason
becomes apparent when examining soil profile results from
Trench 4 (inset Figures 6a and 6b). Within 8 meters south-
west from old trenching (Trench 3) on the GWP zone where
overburden is less than 1 meter deep, the overburden depth
increased to over 3 meters in Trench 4. The soil profile
in Trench 4 shows that a doubling of silver and lead values
over previous samples does not occur until 180 em depth
(sample A-624). Clearly anomalous metal values are encoun-
tered in the next soil sample (A-625) at 240 cm depth.
Below 240 cm the soil becomes rusty and sandy between
boulders and cobbles of pyritic silicified andesite (rock
sample L=339). The same type of pyritic silicified wvein
bedrock (sample L-440) was finally uncovered at just over 3
meters depth. Values of these Trench 4 rock samples are
lower (up to 135 ppm Au, 52.7 ppm Ag, 377 ppm Pb and 504
ppm Zn) than rock chip samples just to the north in Trench
3 (samples L-341 to L-351) which averaged 971 ppb Au, 272
ppm Ag, 3,312 ppm Pb and 4,880 ppm Zn. Nevertheless, the
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mineralization, alteration and rock type are identical in
Trenches 3 and 4, firmly indicating that the zone extends
to the southwest across a late, thin pyroxene andesite dyke
and a possible fault encountered at the south end of Trench
3.

Further south in the GWP Bowl, Trenches 6 and 7 (Figure 6)
were dug along an easterly-trending fault containing some
associated quartz wveining and disseminated pyrite. Four
rock chip samples (L-315 to L-318) in Trench 7 returned

values up to 90 ppb Au and 13.4 ppm Ag.

One further comment on overburden in the GWP Bowl is

needed. The colluvial wedge formed at the slope break
between the northwestern cirgque wall and the bottom of the
GWP Bowl is only 3 m deep at Trench 4. At Trench 4,

however, there is 1little upslope area to contribute
material to overburden (Figure 5a). As one proceeds
further into the Bowl along the southwesterly extension of
the GWP Zone, the depth of overburden will increase, and
thicknesses of 5 m are probable.

Yellow Rose Zone Geochemistry

Trenching by Geostar Mining Corp. (Yeager and Ikona, 1986)
on the Yellow Rose Zone had encountered gold mineralization
in thin quartz veining (sample #36287, 0.306 oz/ton Au in 5
cm vein). This value was obtained at the edge of exposed
bedrock, but still within the clay altered fault =zone
(Figure 7). The trench (now named Trench 1) was deepened
and extended, but only to 25 meters length because of over-
burden slumping and time limitations. Six reock channel
samples (L-303 to L-308) were taken from the Trench 1
extension in and adjacent to thin gquartz. veining, returning
values up to 960 ppb Au, 0.6 ppm Ag, 188.7 ppm Cd, 3,554
ppm Pb and 4,932 ppm 2Zn. Silver wvalues are lower than

— e
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those reported from the southwest end of the trench by
Yeager, which ranged from 0.01 to 0.19 oz/ton Aqg. Some -
mineral zoning may be indicated. A suspected correlation
of cadmium and zinc was confirmed by a coefficient (r) of
0.80 calculated on values from the eight samples taken on
the zone. Two rock grab samples (L-301 and L-302) taken
from rubble on the northeast margin of the fault zone
returned values up to 238 ppb Au, 0.9 ppm Ag, 55.9 ppm Cd,
1,721 ppm Pb and 4,561 ppm 2Zn. These grey, pyritic gquartz-
flooded rocks come from lenses at least 15 cm thick.
Apparently at least some intense silicification is associ-
ated with argillic alteration on the northeastern side of

the Yellow Rose Zone.

Roughly 550 m te the northwest of the Yellow Rose Zone and
lying on the same 35 m-wide near vertical fault zone is an
orange pyritic gossan (Figure 7a). This second gossan,
named the OGrange Rose Zone, had not been sampled before,
and returned (samples L-309 to L-314) up te 23 ppb Au, 2.9
ppm Ag, 185 ppm A=, 159 ppm Pb and 126 ppm Zn, in rock chip
and channel samples from outcrop and trenching (Trench 2).
The samples were taken from thin, moderately to highly
silicified andesite lenses with up to 5% disseminated
pyrite.

A southeasterly extension of the Yellow Rose Zone (Figures
7b and 7c¢) was tested with three soil sample crosslines
spaced 50 m apart, measuring from Trench 1 along the Yellow
Rose Fault. Deep soil samples (samples A-697 to A-708),
collected at 60 cm depth, from tan to white clays similar
to those in Trench 1, returned values ranging from 5 to 20
ppb Au, 0.3 to 5.9 ppm Ag, 187 te 1287 ppm Ba, 2.2 to 13.8
ppm Cd, 44 to 418 ppm Pb and 27 to 662 ppm 2n. Similar to
Trench 1 rock samples, a positive cadmium-zinc correlation
coefficient of 0.91 was calculated for the 12 soil samples
on the Yellow Rose Zone. Because of this high correlation
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and anomalous lead and zinc wvalues, mineralization in

Trench 1 and on the southeast extension are probably -

related. The anomalous silver values may be related to
mineralization from an intersected system in the South Bowl
or from a part of the Yellow Rose Zone not intersected by
Trench 1.

The fault zone from Trench 1 on the Yellow Rose Zone to
Trench 2 on the Orange Rose Zone (Figures 7b and 7c) was
tested with reconnaissance stream and soil sampling
{samples K-101 to K-122). The method was to take a sample
in the fault zone near the downhill side, which is marked
by a slope break and greener vegetation. A second sample
was taken 40 m uphill above the fault zone, and analyses of
the two samples compared. HNo clear-cut contrasts are found
in the eleven sample pairs collected. The best contrast is
between samples K-117 and K-118:

Abhove Fault On_Fault
K-118 5.0 ppb Au K=117 35.0 ppb Au
0.9 ppm Ag 1.9 ppm Ag
75.0 ppm Fb 228.0 ppm Pb
169.0 ppm Zn 400.0 ppm Zn

Some anomalous values associated with gossans in the Vole
Peak vicinity may be expected on the southwestern slopes.

East Ridge and Lake Fault Zone Geochemistry

The East Ridge Zone in the northeast corner of the Graves 1
claim was sampled by Great Western Petroleum Corp. geo-
logists on traverse along the 1650 meter contour (Caira
1982). So0il sample values up to 50 ppb Au, 8.2 ppm Ag,
1600 ppm Pb and 495 ppm Zn, and rock chip sample values up
to 30 ppb Au, 2.7 ppm Ag, 335 ppm Pb and 211 ppm Zn were
obtained in the wvicinity of gossans and associated pyritic
silicified andesite. During the 1987 program four rock
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samples were taken from pyritic silicified wein rock and
andesite vein margins where an ENE-trending vertical fault
zone up to 20 m wide crosses the ridge crest (Figqure 8).
One sample (L-319) of 25 cm thick grey quartz-flooded vein
rock with 3 to 5% disseminated pyrite returned values of
280 ppb Au, 55.6 ppm Ag, 41% ppm Pb and 412 ppm Zn. One
additional sample (L-323) taken in pyritic, partly
silicified agglomerate at a flow boundary yielded up to 23
ppb Au, 0.3 ppm Ag, 508 ppm Pb, 107 ppm 2Zn and 23628 ppm Ba.

On the Lake Fault Zone, samples of quartz veining along one
of the faults cutting andesite porphyry flows returned
values up to 56 ppb Au, 6.2 ppm Ag, 218 ppm Pb and 267 ppm
Zn. The source of float containing higher base metal

concentrations was not found.
East B8lope Vole Peak Geochemistry
Traverses along the 1850 meter and 1650 meter contours by

Great Western Petroleum geologists in 1981, returned
several anomalous soil samples on the east slope of Vole

Peak in the South Bowl (Caira 1982). Soil values up to 85
pPpb Au, 8.4 ppm Ag, 345 ppm Pb and 615 ppm 2Zn were
reported. During the current program (Figures 9 and 9a)

two short follow-up traverses collecting soil on 15 m
spacing were made on the 1800 meter and 1750 meter con-
tours. Samples were taken from 60 cm depth or greater
using soil augers, except in very rocky ground. Analysis
of the soils (samples A-627 to A-654) returned values up to
35 ppm Au, 7.1 ppm Ag, 653 ppm Pb and 372 ppm Zn. A small
area of lead values greater than 400 ppm can be outlined on
the 1750 contour traverse. No related mineralization was
found in the limited ocuterop in the vicinity.
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Bouth Wall Gossan Geochemistry

In 1981, Great Western Petroleum geoclogists noticed the
Bouth Wall gossan near the rim of the southernmost cirgue
(South Bowl) on the Graves 1 claim. Rock sampling along
the ridge above the gossan produced near background values
of up to 5 ppb Au, 1.8 ppm Agq, 70 ppm Cu, 1% ppm PB and 174
ppm Zn (Caira 1982). However, soil sampling on the 1650
contour in the South Bowl below the gossan produced values
of up te 80 ppb Au, 3.7 ppm Ag, 265 ppm Pb and 522 ppm Zn.

During the 1987 program, one man-day was spent collecting
soil samples on three short lines to test the ground on the
cirque rim directly over the gossan and to test a possible
connection to another gossan 350 m southeast along the east
border of the Graves 1 claim (Figures 10 and 10a).
Directly over the gossan (samples A-669 to A-675) wvalues
were returned up to 5 ppm Au, 5.8 ppm Ag, 302 ppm Pb and
254 ppm Zn. The remaining lines, run roughly along the
1950 and 1970 meter contours (samples A-678 to A-696) on
the south slope of the ridge, produced values up to 15 ppb
Au, 1.1 ppm Ag, 4.8 ppm Cd, 104 ppm Pb and 254 ppm 2Zn. The
highest precious and base metal results lie down slope to
the south of the South Wall gossan, and no connection with
the other gossanous area to the southeast is apparent from
the above results.

DISCUSSION AND CONCLUSIONS

The Mt. Graves property has been the subject of gold
exploration since 1980 because of its proximity to the
Lawyer, Baker and Shasta properties, and because of simi-
larities in mineralization and alteration to those proper-
ties. Forster (1984), in an M.Sc. thesis, detailed these
similarities and provided fluid inclusion evidence placing
the property within a favourable environment for precious
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and base metal deposition based on epithermal gold models.
Control of alteration and mineralization is exercised pri-
marily by profound high-angle faulting, but on the prop-
erty, some channeling of mineralizing fluids has alsoc been
accomplished by extensive guartz feldspar porphyry dykes
and less permeable andesite flows. Easterly to northeast-
erly high-angle faulting also hosts mineralization, com-
monly at or near intersection with northwesterly-trending
faults.

Geochemical anomalies reported by Kowall (1984), caira
(1982) and Yeager & Ikona (1986) were generally confirmed
during the 1987 program by trenching, and rock and soil
sampling results. Mapping and trenching on the GWP zone
has indicated a favourably mineralized southwestern exten-
sion along strike that should be tested by drilling.
Mapping also indicates a probable northeast extension.
Sampling and mapping on the Yellow Rose Zone indicates that
northerly and southerly extensions may exist along a steep
northwesterly-trending shear zone. Mapping and sampling on
the East Ridge Zone has demonstrated that steep faulting
and an overlying, relatively impermeable andesite flow
control mineralization. The Lake Fault Zone is associated
with guartz-galena-sphalerite veining, and deserves addi-
tional prospecting. Several other anomalous 2zones and
gossans merit further prospecting.

RECOMMENDATIONS

The following program is recommended for the next stage of
exploration:

1. Drilling should be conducted on southwesterly and
northeasterly extensions of the mineralized gquartz
breccia zone of the GWP zone. This drilling should be
completed during the peried of mid-June to mid-July to




il

take advantage of limited water from snow melt in the
upper GWP cirque.

- 08 Simultaneous to drilling, geophysical surveying, mini-

mally a ground VLF-EM and magnetic survey, and further
mapping and trenching should be conducted on the GWP
zone to define extensions. Detailed land survey tech-
nigues should be used to locate all work past and pre-
sent in this area and to establish elevation controls.

3. Additional trenching, mapping, and rock and soil
sampling are required on the Yellow Rose and East
Ridge Zones to define mineralized areas and structural
controls.

4. Further mapping, prospecting and sampling are required
to evaluate the Lake Fault and the South Wall areas.

A cost estimate for the above proposed program is included
in Appendix I.

Respectfully submitted,

HI-TEC RESOURCE MANAGEMENT LTD.

Geological Engineer

February 29, 1988
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APPENDIX I

Eatimated Cost of Proposed Program

Project Preparation
Mobilization/Demobilization

Personnel
1 Project Geologist
20 days @ $275.00/day
2 Geoleogical Technicians
20 days 8 $225.00/day
1 Geophysical Technician
3 day=s @ $250.00/day

Diamond Drilling (all inclusive)

500 m @ $150.00/m

$5,500,00

9,000.00

—750.00

Helicopter Transport - 20 hours € $550.00/hr

Trenching and Survey equipment rental

Geophysical Equipment Rental

Geochemical Analyses - 350 samples @ $11.20

Camp Equipment Rental - 20 days @ $80.00/day

Domicile - 63 man days @ $30.00/day

Field Supplies

Report Costs

Project Supervision and Engineering

10% Contingency

TOTAL:

5 1,500.00

10,000.00

15,000.00

45,000.00
11,000.00
3,000.00
2,000.00
3,920.00
1,600.00
1,890.00
3,500.00
4,500.00

5,500,00

$108,660.00
10,866.00

19,.526.00




APPENDIX II

BTATEMENT OF COSTS

BLUE EMERALD RESOURCES INC. - MT. GRAVES PROPERTY
Project B7BCO30
September 2 to 1B, 1987

Project Preparation % 1,500.00
Salaries
D. Lyman, Project Geologist
17 days @ $375.00/day $6,375.00
A. Cooper, Field Technician
17 days @ $200.00/day 3,400.00
¥. Curry, Field Technician
17 days @ $200.00/day 3,400.00
M. Carson, Field Technician
13 days @ $200.00/day 2,600.00
15,775.00
Supervision
J.P. Sorbara, Geologist
4 days @ $500.00/day 2,000.00
Domicile - 68 man days @ $50.00/day 3,400.00
Mobilization/Demobilization 12,029.66
Support Flights, Helicopter 2 hrs. 1,174.75
Camp Rental - 17 days @ $250.00/day 4,250.00
Field Equipment Rental - 17 days @ $100.00/day 1,700.00
Geochemical Analysis - 12 element ICP, F.A. Au
116 soil samples @ $10.90/sample $1,264.40
10 stream samples @ $10.90/sample 109.00
57 rock samples @ $15.25/sample 869,25
2,242.64
Radio Rental - 17 days @ $30.00/day 510.00
Assessment Report 4,500.00
49,082.06
19% Project Management Fee 9,217.94
J.P. Sorbara & Associates Engineering Report 2,500.00

TOTAL: $60,800.00
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ETATEMENT OF QUALIFICATIONS

I, DAVID A. LYMAN, of Vancouver, British Columbia, certify that:

1'

I am employed as a geologist by Hi-Tec Rescurce Management
Ltd., 1500 - 609 Granville Street, Vancouver, British
Columbia.

I graduated in 1969 from The Colorado School of Mines with
the degree of Geological Engineer.

I have 18 years of experience as a geologist in mineral
exploration in Alaska, Canada, the Western United States
and Mexico.

I have neither received nor expect to receive any financial
interest, direct or indirect, in the property examined in
this report or any property within a 10 km radius.

This report is based on examinations I personally conducted
and work I supervised during August and September 1987, and
on geolcgical reports and maps from government, company,
and consultant sources, and other professional literature.
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Sam

L-301

L-302

L-303

L=304

L-305

L-306

L=-307

L-308

L-309

L-310

L-311

L=312

L-313

Sample
Type*

o o 0O 0

ROCK SAMPLE DESCRIPTIONS

Width
(cm)

float

float

30

50

50

45

40

40

20

40

100

150

Rock Description

Grey pyrite cquartz-flooded porphyry
(?) lens with thickness of at least
15 cm indicated.

As L-301, tight =ilicified rock
with no coxidation.

Footwall selvage cof Yeager sample
#36287 (see Figure 7), broken,
partly-altered andesite.

Hanging wall selvage, as L=303,
broken, manganese oxide staining.

Footwall selvage of thin quartz
vein, broken, partly clay-altered
andesite, trace chalcopyrite.

Hanging wall selvage, as L-305,
Open quartz vein, no sulfides.
Shattered black rusty andesite (?)

Highly silicified porphyry (?), 1-
3% very fine grained euredral dis-
seminated pyrite, distinct pink-red
oxide on surface.

Highly silicified porphyry in
broken lens, 1-3% pyrite, rusty
fractures.

As L-310, tightly silicified.

Greenish partly-silicified andesite
porphyry, approx. 1% euhedral dis-
seminated pyrite, very fine quartz-
calcite veinlets, rubble.

Yellow to red-brown oxidized
andesite porphyry (2). very
silicecus with 1-5% euhedral dis-
seminated pyrite, calcite fracture
£filling and veinlets.




Sample Width

Sample & Type* (cm) Rock Description
L-314 R 200 Highly silicified porphyry with 1-

3% disseminated pyrite, light to
heavy oxidation depending on frac-
ture density.

L-315 R 170 Moderate-highly silicified porphyry |
andesite flow (?), >1% disseminated
pyrite. i
L-316 R 120 Similar L-315, less silicified. !
L-317 R 100 Similar L-315, less silicified. ‘
L-318 R 100 Similar L-315, less silicified,
some patches of propylitic alter-
ation.
L-319 G 25 Grey dquartz-flooded lens with 3-5%

disseminated pyrite.

L-320 G 40 Rusty weathered c¢lay-quartz frag-
ment gouge from shear.

L-321 R 60 Moderate-heavily silicified por-

phyry along mineralized fault zone,
| 1-2% disseminated pyrite, partly
oxidized. I

L-322 R BO As L-321, less silicified and pyri-
tized fault margin.

L-323 G 40 Partly silicified agglomerate, 3=15
cm diameter rounded cobbles, cut by
guartz veinlets.

i L-324 R 50 Broken, partly guartz-healed
andesite, partly oxidized.

L-325 R 50 As L-324, more silicified, trace
galena and sphalerite.

L-326 R 2-4 Quartz vein cross-cutting fault
zone, in green andesite.

L-327 R 150 Green porphyry andesite, broken
with partial quartz vein healing.

1.-328 R 30 Broken, partly quartz-healed
andesite along fault trace. Minor
pyrite and hematite.




Sample #
L-329

L-330

L=331

L=332

L-333

L-334

L=335

L=-336

1~337

L-338

L=-239

L=-340

Sample Width

Type* fem)
® 45
R 110
R 150
R 150
R 150
R 150
R 150
R 170
24 200
R 250
! float
R 30

Rock Description

As L-328.

Heavily silicified andesite brec-
cia, some guartz-feldspar porphyry
fragments, galena disseminated and
in breccia openings, lesser spha-
lerite and pyrite.

Similar L~330, repeatedly brec-
ciated, less sphalerite and galena.

Similar IL-331, partly oxidized.

Similar L-331, partly oxidized,
some less silicified areas.

Moderate silicified, partly oxi-
dized, some galena along breccia
fractures.

Heavily silicified andesite and
quartz-feldspar porphyry breccia,
repeatedly shattered, partly
healed, some oxidation 1-3% wvery
fine grained pyrite.

Light-moderate silicified andesite
breccia, 102% fine grained dissemi-
nated pyrite, quartz-feldspar por-
phyry intrusive breccia fragments.

Moderate-heavily silicified
andesite porphyry breccia, with
some intensely silicified frag-
ments.

Similar 1-337.

Silicified, pyritic andesite from
285 cm depth in Trench 4.

Heavily silicified (?), 1-2% very
fine grained disseminated pyrite,
very fine grained argentite? and
galena in clear quartz veinlets, 1
cm oxidized rind, bedrock Trench 4.




Sample Width

Sample # Type* {cm) Rock Description
L-341 R 70 Moderate-heavily silicified ande-

site, some breccia fragments, 1-3%
very fine grained disseminated |
pyrite after mafics, also fine !
grained disseminated galena and '
sphalerite.

L-342 R 50 Light to moderate silicified
andesite, <1% disseminated pyrite.

1-343 R 90 Heavily silicified wvein rock,
repeatedly brecciated, 1-2% very
fine grained disseminated pyrite,
late stage guartz wvein.

L-344 C 5-8 Rusty clay and fragment gouge from
small fault, northeast=-trending,
sample from 25 cm length.

L-345 =] 130 Similar to L-343.
L-346 R 130 Similar to L-343.
L-347 R 120 Lightly silicified perphyritic

andesite, manganese staining, some
fine guartz wveining and dissemi-
nated pyrite.

L-348 R 120 Similar to L-343.

L-349 R 150 Intensely silicified breccia,
relict texture gone, 2-5% very fine
grained disseminated pyrite.

L=-350 R 150 Simialr to L-343, some amethystine
quartz, 23=-5% very fine grained
euhedral pyrite.

L-351 R 100 Similar to L-349%, but more porous
and leached.

A-661 R 100 Greenish andesite, moderate silici-
fication, thin gquartz veinlets

trending north-south, some dissemi-
nated pyrite.

A-662 R 100 As A-661, increased silicification
and pyrite.




Sample Width |

Sample # Type#* {cm) Roc esc tio

A=-GG3D R 100 Moderately =silicified andesite with |
1-2% pyrite, brecciated along sub-
faults. !

A-g64 R 100 Thin tight mafic dyke, little |
altered. |

A-665 R 100 Moderate to  heavily silicified ‘

andesite (?), up to 5% pyrite as

dissemination and fracture filling, |
partly oxidized along fractures, ,
jJarosite (?) and alunite crusts. i

A-666 R 100 Quartz-feldspar porphyry intrusive,
1l m from contact, unmineralized.

*Eample Type - C
R
G

Channel Sample
Rock Chip sample
Grab Sample
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Geochemical Analytical Results
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