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SUMMARY

The Lodestone Property is located at Lodestone Mountain, in the
Tulameen ultramafic-gabbroic complex, a Triassic zoned Alaskan type intrusion,
approximately 22 km west of Princeton, B.C. The purpose of this project was
to evaluate the geology of the property and to examine the various lithologies
on the property and elsewhere in the intrusion, for their gold and platinum
potential.

A total of 37 rock samples representing the major rock types-of the
intrusion were analyzed for Pt, Pd, Au by fire assay methods and for 30 other
elements by the ICP method. Streams draining the property were sampled for
heavy minerals and silts, in an attempt to localize the sources of placer
material found further downstream. :

The results of this work are not encouraging, as all geochemical
results were low; this is somewhat inconclusive, however, since background
values were obtained from known platinum placers and hence the sampling and/or
analytical methods could be suspect.

In view of the inconclusive nature of the available data, the gold and
platinum potential of the property remains uncertain. Further evaluation of
the property should involve a thorough review of sampling and analytical
procedures. Several lines of contour soil geochemistry, particularly in areas
of dunite and peridotite occurrences, would be useful.

Because of the extensive overburden in the area, and the large size of
the property, the work to date has Jjust scratched the surface. As the
Tulameen intrusion remains one of Canada's major historical sources of
platinum, and the Lodestone property covers a significant portion of the
intrusion, further attempts at penetrating the mantle of overburden and
evaluating these favourable rocks, are warranted.



INTRODUCTION

Objectives:

The purpose of the Tulameen project was to make an initial evaluation
of the Tulameen Complex for platinum potential, with particular emphasis on
the two properties held by Imperial Metals Corporation:

The J and L Property on Britton Creek, which is covered by a separate
report; and

The Lodestone Property on Lodestone Mountain, which, with the regional
data, is the subject of this report.

Although the Lodestone Property has received considerable attention
directed at its magnetite deposits, only one previous study examined the
platinum potential, and this work was confined to the iron ores contained in
hornbtende pyroxenites (Corvalan, 1984).

The objective of this study was, therefore, to examine the other
lithological units on the property and elsewhere in the intrusion, for their
gold and platinum group element (PGE) potential.

Location:

The Tulameen Complex is located about 22km west of Princeton, B.C. It
forms an elongated body approximately 16 km in length extending in a NNW-SSE
direction from Arrastra Creek in the south, across the Tulameen River to
Grasshopper Mountain in the north.

The Lodestone Property covers a significant portion of the southern
half of the intrusion, and is centred on Lodestone Mountain which rises to
1895 metres. The lowest point within the field area is on the Tulameen River
at about 800 metres.

Vegetation 1is quite variable, ranging from densely timbered valley
bottoms to alpine meadows. Areas underlain by dunite are sparsely covered.
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Property:

The Lodestone Property consists of 3 contiguous claim blocks and a
fractional claim as follows:

Name No. Units Record No. Record Date Due Date

Lodestone 1 18 456 (10) Oct. 19, 1978 Oct. 1988
Lodestone 2 12 457 (10) Oct. 19, 1978 Oct. 1986
Lodestone 3 16 458 (10) Oct. 19, 1978 Oct. 1986
JA 1 Fraction Fr 723 { 9) Sept. 6, 1979 Sept. 1987

All are wholly-owned by Imperial Metals Corporation, Vancouver, B.C.

Access:

The Tulameen Complex is accessible by numerous old and new logging
roads, as follows:

1) The southern end of the intrusion around Badger Creek is accessible
by a 4-wheel drive road/trail which extends along the ridge north of Badger
Creek, connecting the HBCo. Brigade Trail south of Lodestone Lake to the
Arrastra Creek valley where an old logging road is passable to Blackburn and
Tulameen.

2} The central portion of the intrusion and the Lodestone Property are
accessible by a network of logging roads which extends NW from Blackburn. The
passable roads are shown on Figures 3a and 3b.

3) The Tulameen River valley can be reached by the river road which
goes west out of the town of Tulameen, which is 32 km by paved road from
Princeton.

4) The northern portion of the Complex around Grasshopper Mtn. can be
reached by a logging road which leaves the Tulameen-Coquihalla Lake road at a
point 9 km from the tollbooth on the Coquihalla highway.
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Previous Work History:

The existence of ultramafic rocks in this area has been known since the
late 1800's when gold and platinum placers were first exploited. The first
systematic geological studies of the area were by Camsell (1913) and Rice
(1947), but it was not until 1963 that a detailed study of the lithologies and
their distribution was presented by Findlay. Recent work by St. Louis (1984,
1986) has examined the distribution of PGE's among the various lithologies.

Work on the Lodestone Property began in the 1960's when Imperial Metals
and Power outlined extensive iron deposits with estimated proven reserves of
90 million tons of 17.6% Fe with additional probable and inferred reserves
totalling 275 million tons of similar grade.

Additional drilling was undertaken in 1973 to further define reserves.
This core was resampled in 1984 by Corvalan and assayed for platinum - the
first record of platinum exploration on the property.

Program:

The field program consisted of geological mapping of the intrusion at a
scale of 1:20,000, concentrating on the areas of the J and L property and
Lodestone property. Representative samples of the major 1lithologies were
collected and analysed for platinum, palladium and gold, pius 30 other
elements by the ICP method.

Additional prospecting and mapping traverses were run on the Lodestone
Property in areas not well exposed in road outcrops, particularly on Lodestone
2. This work was mostly unsuccessful as a continuous blanket of overburden
extends westward and southward from the Lodestone Mountain ridge, and outcrops
are rare.

An attempt was made to define areas of potential PGE mineralization by
collecting heavy mineral concentrates on all streams draining the Lodestone
property, and analyzing them for platinum, palladium and gold.

A total of 37 rock samples were analysed for 30 elements plus Pt, Pd,
Au, and 11 heavy mineral concentrates and corresponding silt samples were
analysed for Pt, Pd and Au.



GEOLOGY

Regional Geology:

The Triassic Tulameen Ultramafic-Gabbro Complex intrudes volcanics and
metasediments of the Triassic Nicola Group, which are also intruded to the
west by the Eagle granodiorite of Cretaceous age. Although this latter
intrusion is located very close to the west contact of the Tulameen Complex,
it was not observed in direct contact - a narrow wedge of Nicola rocks being
present at all localities examined in this study.  There are, however,
numerous dikes of intermediate to acidic composition intersecting the Complex
- at least some of these are probably comagmatic with the Eagle granodiorite.

The Nicola Group was not studied in any detail, but outcrops examined
included 1) massive white crystalline marble north of Grasshopper Mountain, 2)
hornblende-plagioclase gneiss (metabasalt) along the contact north of
Tanglewood Hill, 3) rusty quartz-feldspar-sericite schist along the contact
south of Lodestone Lake, and 4) black argillite with disseminated pyrite in
the Arrastra Creek valley to the south. These country rocks were not included
in any of the subsequent geochemical work.

The Tulameen Complex has been divided by previous workers (Findlay,
1969) into two distinct intrusions which are believed to be comagmatic - a
syenitic gabbro/diorite, occupying the eastern half of the complex and also
occurring in smaller lenses in the west half; and a suite of ultramafic rocks
including dunite, peridotite, pyroxenite, hornblendite and intermediate
members (such as olivine pyroxenite) which underlies most of the northern and
western portions of the complex.

The map of Findiay (1963) was used as a guide in the more detailed
mapping of areas of the property, and was found to be very reliable with 3
exceptions:

1) areas of new exposures produced by recent road building showed
minor differences which have been included in Figures 3a and 3b.




2) several of the map units were found to be very heterogeneous and
unmappable at detailed scales because of lack of exposure. In such cases the
broader interpretation of Findlay was retained. For example, to the northeast
of Lodestone Peak, the unit mapped as olivine pyroxenite contains outcrops of
dunite, peridotite, olivine pyroxenite, pyroxenite with dunite inclusions,
etc.

3) it was not feasible in the field, to distinguish between
syenogabbro and syenodiorite, the principal criterion used by Findlay (1963)
being feldspar chemistry. Consequently all such rocks were mapped as
‘gabbro’. )

To avoid confusion, the terminology and map units of Findlay were
retained in this study.

The 1ithological units which were studied and sampled during this
project are as follows (for a listing of sample numbers and rock types see
table 1).

Dunite (6a) is typically black, fine-grained, with a buff weathered
surface. Serpentinization varies from 0 to 100%, and occurs along grain
boundaries to produce the characteristic mesh texture on weathered surface.
Serpentinization also occurs in shear zones in the dunite. In one location on
the J and L claims a fracture zone was altered to talc and anthophyllite.
Chromite occurs throughout the dunite as disseminated grains up to 3 mm in
size and rarely as irregular masses and veinlets, the largest noted being 30cm
in diameter.

The dunite occupies the core of the intrusion in the Grasshopper-
0livine Mountains area, and is well exposed in the Tulameen River valley.

Peridotite (6b) is uncommon within the intrusion. A single outcrop was
located to the north of lLodestone Mountain. This consisted of buff
weathering, black, fine-grained dunite containing approximately 25%
clinopyroxene irregularly distributed throughout the rock as veins, patches
and disseminations.

Olivine Pyroxenite (5a) 1is a heterogeneous unit representing the
transition from dunite to pyroxenite. A variety of textures and compositions
were observed in the field, ranging from fine-grained pyroxenite with 2-5 mm
grains of olivine disseminated throughout, to coarse pegmatitic pyroxenite
with irregular dunite patches ranging from several mm to several metres in
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size, suggesting a mechanical mixture of the two rock types.

The olivine pyroxenite forms a shell around the dunite core in the
north, with a long tail extending southwards past Lodestone Mountain toward
Arrastra Creek. A related unit, hornblende olivine pyroxenite, representing
an alteration of unit 5a, is reported to occur in small amounts between Newton
and Arrastra Creeks, but was not observed during this study.

Clinopyroxenite (4a) and Hornblende Pyroxenite (4b) make up the
remaining portion of the ultramafic intrusion, forming a shell around the
olivine pyroxenite tail extending from Grasshopper Mountain to Arrastra
Creek. A second ultramafic zone, separated from the main zone by gabbros, is
located on Tanglewood Hill, at the north edge of Lodestone 3 claim.

The clinopyroxenite is a relatively pure equigranular aggregate of
green to black augite ranging from fine-grained to coarse and pegmatitic
phases. The hornblende pyroxenite occurs as irregular patches associated with
the clinopyroxenite and representing replacement of the latter unit. The
largest body of hornblende pyroxenite, extending through the Lodestone
Mountain area contains patches of hornblendite and biotite hornblendite and
hosts the magnetite deposits which have been described elsewhere (Ruckmick,
1955 and Eastwood, 1959).

Gabbro (2a, 2b) underlies much of the eastern half of the complex.
Where fresh, the rock has a pinkish grey colour and is composed of pink Kspar,
white plagioclase and black hornblende in roughly equal amounts. Most
outcrops, however, are saussuritized to produce an apple green colour. The
gabbro is generally massive although compositional layering suggestive of flow
banding was observed in several places; this is produced by an alignment of
amphibole grains and sometimes by an alternation between more feldspathic and
more mafic layers.

A number of cross-cutting NE/SW trending faults have been recognized by
previous workers in the area. It is hypothesized that such structures might
act as a focus for late-stage mineralizing events. Although these faults were
an important target during the mapping work, no new structures were
recognized, with the possible exception of the northern contact of the
intrusion, where the dunite core of the intrusion is adjacent to country rock
across a relatively narrow, elongated drift-filled valley. This fault, if it
exists, would be an interesting target for further exploration.
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Property Geology:

The Lodestone Property is underlain by all the major units of the
Tulameen Complex, with the exception of dunite/peridotite {6a, b). In general
terms, the geology consists of a series of NW-SE trending lithological units
which show an asymmetrical distribution about a central axis. This axis is
the olivine pyroxenite unit {5a) passing through the centre of the property at
the LCP. At outcrop scale, it is composed of clinopyroxenite, olivine
clinopyroxenite, peridotite and dunite, which, due to insufficient outcrop and
also their 'patchy' distribution, cannot be separately mapped. This central
core is flanked on both sides by clinopyroxenite and hornblende -
clinopyroxenite units (4a, b), the zone to the southwest hosting the Lodestone
Mountain magnetite deposits. The pyroxenites are flanked on both sides by the
gabbro unit (2a, b}, the zone to the southwest being narrow and discontinuous,
while the zone to the northwest is about 2km wide. Within this latter gabbro
zone is a narrow, discontinuous band of pyroxenite (4a, b) which can be traced
along strike for more than 4km. In the northeast corner of the Lodestone 3
claim, a second centre of ultramafic 1ithology, the Tanglewood Hi1l ultramafic
zone 1is located. This area was the subject of considerable exploration
activity for iron in 1959 {Eastwood, 1959).

The west contact of the complex is exposed immediately south of
Lodestone Lake, where rusty quartz-biotite-chlorite schist, foliated 140/50W
can be seen. Further south and west is a broad plateau where outcrop is
scarce. In the southwest corner of Lodestone 2, three small outcrops of a
light grey dacite porphyry dike (sample (TR-17), were located. Similar dikes
were seen in the Grasshopper Mountain area - these may be related to the Eagle
granodiorite to the west.

The geology of the Lodestone property is shown in figure 4, along with
sample locations for geochemical analyses.
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GEOCHEMISTRY

Whole Rock Chemistry:

Samples of all the major lithologies {Table 1} were submitted for 30
element ICP analysis, plus platinum, palladium and gold, using standard
geochemical methods at Acme Laboratories and Bondar-Clegg. The results of
this work are discussed in the following section.

Heavy Minerais and Silts:

Samples of heavy minerals were collected from eleven streams draining
the Lodestone Property, including one sample from the J & L property. These
samples were screened in the field to minus 20 mesh, then submitted to Acme
Laboratories for the standard heavy mineral separation procedure using
tetrabromoethane. The heavy concentrates were analyzed at Acme for platinum,
palladium and gold using a Pb-bead fire assay extraction followed by ICP mass
spectrometer and were checked at Bondar Clegg using a similar extraction
method, but with an atomic absorption finish. The results of this work are
discussed in the next section.

At each sample site, stream silts were collected and analysed by the
same methods as above, at Acme and Bondar Clegg.
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TABLE 1

Rock Samples submitted for 30 element ICP plus Pt, Pd and Au analyses.

Sample

No. Rock Type Unit Location/Remarks

TR - 3 Gabbro 2 On road, NW of Lodestone 3 (L3)
-4 Gabbro 2 Tanglewood Hill, NE corner of L3
-5 Gabbro 2 - Tanglewood Hi11, NE corner of L3
-6 Gabbro 2 Tanglewood Hill, NE corner of L3
-7 Gabbro 2 On road, NW corner of L3
-8 Gabbro 2 On road, NW corner of L3
-9 Gabbro 2 pink syenodiorite, on road, L3
~10 Gabbro 2 with hornblendite, Tangiewood Hill
-11 Gabbro 2 Tanglewood Hill
-12 Gabbro 2 on road, east of L3
-13 Clinopyroxenite 4a south edge of L3
-14 Dunite ba on road, south edge of L3
-15 Peridotite 6b on road, north edge of L1
-16A ol. pyroxenite 5a on road, south edge of L1
~16B ol. pyroxenite 5a on road, north edge of L1
-17 dacite porphyry 9 SW of L2
-18 biotite hornblenite hb on Lodestone Mtn, L1, from iron

deposit

-19 clinopyroxenite 4a on road, west side of L3
-20 gabbro 2 on road, west side of L3
=21 gabbro 2 on road east of L1

-22A hornblende pyroxenite 4b on road at south edge of L1



TABLE 1 Cont'd

Sample

No. Rock Type
-228 biotite hornblendite
=23 gabbro
-24 clinopyroxenite
-25 feldspar porphyry
-258 feldspar porphyry
-26 c¢linopyroxenite
=27 hb pyroxenite
-28 granodiorite
-29 Chromi te
-30 0livine pyroxenite
-31 dunite
-32 dunite
-33 chromi te
-34 dunite
-35 chromi te
-36 dunite

Unit

hb

4a
12
12

4a

4b

ba
Ba
6a
6a
6a
ba
ba

6a
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Location/Remarks

On road at south edge of L1
on road at south edge of L1
on road at south edge of L1
on road SE of L1, pyritic dike rock

on road SE of L1, unmineralized dike
rock

at stream crossing, E of L1

contact zone, N of J & L claims

on tanding north of Grasshopper Mtn
massive chromite pod from dunite, J&L
north edge of J & L claims

J & L claims

J &L claims

massive chromite pod from dunite, J&L
adjacent to TR-33

massive chromite pod from dunite, J&L

J &L claims
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DISCUSSION OF RESULTS

Whole Rock Chemistry:

The ICP results given in Appendix 2 do not show any outstanding
anomalies; however, a number of interesting features should be noted:

- Molybdenum (Mo) values are generally low, but the highest values (6
and 7 ppm) occur in dunites and peridotites.

- Copper (Cu} values are quite variable, with the lowest values (1 to
13 ppm)} occuring in the ultramafic rocks and the higher values up to
1157 ppm occuring in gabbro. This 1is consistent with field
observations in that traces of chalcopyrite were noted in gabbro
outcrops east of Lodestone 1. A single high value of 1495 ppm was
returned by a hornblende pyroxenite from the west contact of the
intrusion against pyritic metasediments. Minor amounts of
disseminated pyrite were noted in this sample.

- Lead (Pb}, Zinc {Zn) and Silver (Ag) values are all uniformly low.

- Nickel (Ni) values are generally low in gabbros and high, up to 737
ppm, in dunite/periodite, reflecting the nickel content of olivines.

- Cobalt (Co), and Manganese (Mn) values, like nickel, are higher 1in
olivine-bearing rocks.

- Iron {(Fe) values are highest in the pyroxenites and altered
hornblendites in the Lodestone Mtn area, as one might expect.

- Arsenic (As), and Bismuth (Bi) values show a slight increase in
iron-rich rocks.

- Uranium (U), Thorium (Th), Cadmium {(Cd} and Antimony (Sb} are all
uniformly low.

- Strontium (Sr) and Potassium (K) values are highest in the gabbros,
reflecting the syenitic character of these rocks.
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Vanadium (V} values are highest in the iron-rich pyroxenites and
hornblendites, probably due to an association with magnetite.

Calcium (Ca) values are, as expected, highest 1in gabbros and
hornblendites, reflecting the Ca content of plagioclase and
hornblende, respectively.

Phosphorus (P) values are highest in gabbros, probably reflecting
the presence of apatite.

Lanthanum {La) values are generally low, the highest values of 10-11
ppm coming from the granodiorite and dacite dikes.

Chromium (Cr) values, up to 294 ppm, are highest in dunites which
would contain traces of chromite. The extremely high values from
TR-29, 33 and 35, are from chromite samples high-graded from the
dunite.

Magnesium {Mg) values up to 15.2% reflect the olivine content of the
dunites.

Barium {Ba) values are erratic, but appear to be systematically
higher in gabbro, indicating substitution in feldspars.

Titanium (Ti) values are erratic but appear to be higher in
pyroxenites, reflecting an association with magnetite.

Boron (B) values are low, except in dunite and peridotite. This may
reflect the amount of serpentinization of these rocks, boron being a
common trace element in serpentine.

Aluminum (A1) values, like calcium, are highest in rocks containing
feldspar and hornblende, ie gabbro, hornblendites, and hornblende

pyroxenites.

Sodium {Na) values are generally low, but show a slight increase in
hornblendites and pyroxenites.

Tungsten (W) values are uniformly low.
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Gotd (Au) values are low, with a weak response of 24 ppb from 2
gabbro samples from the Tanglewood Hi11 area.

Platinum (Pt} values are low, but appear to be slightly elevated in
ultramafic rocks as compared to gabbro.

Palladium (Pd} values are low, the highest value of 51 ppb being
found in a pyroxenite.
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Heavy Minerals and Silts:

The results of the heavy mineral concentrate analyses are given in
Appendix 2 - Analytical Results. These results are consistently low - which
is both disappointing and puzzling, in view of the fact that several samples
were taken on streams known to be platinum placers. These values are similar
to background values for the rocks comprising the Tulameen Complex, for
example the dunite has an average platinum content of 56 ppb (St. Louis,
1984). It would therefore appear that no enhancement of values was achieved
by the heavy mineral concentration process, suggesting the possibilities that:

1) platinum and gold values are intimately associated with Tlight
minerals like feldspar and quartz which would produce a net density less than
the separation medium or;

2) the concentrate samples are diluted by dense mafic minerals like
olivine and pyroxene which are not separated by the procedures used or;

3) the field sampling procedure somehow failed to retain platinum
and/or gold values which were present in the streams or;

4) there are no mineralized zones on the property and the best one can
expect are background values.

Which of these possibilities is correct is a matter of speculation at
this point - further work is required. It may well turn out that a
combination of all four possibilities is involved. '

The results for the silt samples are similarly low, confirming the
heavy mineral results.



- 19 -

CONCLUSIONS

A program of geological mapping, prospecting and geochemical sampling
has failed to detect gold or platinum mineralization on the Lodestone
property.

It cannot be stated that such mineralization is not present, however,
because of the extensive blanket of glacial drift which obscures much of the
geology and because of the inherent difficulty in detecting deposits of
platinum in large volumes of favourable rock. ) -

The absence of anomalous results among the heavy mineral concentrate
samples cannot be taken as evidence of no significant mineralization on the
property, since at least one sample was taken from a known platinum placer
stream and results proved negative. Hence, it appears that other factors may
be suppressing any anomalies that are present, such as dilution by
unmineralized heavy minerals like olivine and pyroxene.

The resuits of the rock geochemistry do not show any significant
anomalous values, with the exception of 2 high copper values of 1157 and 1495
ppm from gabbros and hornblende pyroxenite, respectively. Several high iron
values, up to 17.4%, are from the vicinity of known iron deposits. Platinum,
paltadium and gold values were uniformly low.
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RECOMMENDATIONS

The results of this project are consistent with the results of previous
work (Findlay, 1963, St. Louis, 1984) which indicate that the platinum group
elements are enriched in the dunite/peridotite core of the intrusion which is
located in the 0livine Mtn. - Grasshopper Mtn area to the north.

In view of the inconclusive nature and very limited amount of the
available data, however, the gold and platinum potential of the Lodestone
Property remains uncertain. Further evaluation of the property should involve
a thorough review of sampling and analytical procedures.

The Lodestone 1 and 2 claims, which host a significant iron deposit,
should be maintained in good standing, further exploration activity being
aimed at increasing tonnage and generally refining reserve estimates. The
Lodestone 3 c¢laim, which is underlain almost entirely by gabbro, could be
optioned out to interested parties. There is still considerable work that
could be done on this ground, including soil geochemistry.
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McMaster University, Hamilton, Ontario, in 1971 and a Master of
Science degree in Geology from the University of British
Columbia, Vancouver, B.C. in 1974.

I have been practising my profession as an exploration geologist
since 1975.

I am a Fellow of the Geoclogical Association of Canada.

I am the proprietor of the exploration consulting firm, R.L.
Wright and Associates.

The work described in this report was undertaken under my direct
supervision, on a consulting basis, on behalf of Imperial Metals
Corporation, #800 - 601 W. Hastings Street, Yancouver, B.C.

i“u_ﬂ‘-m day of —l-’v'u\ld‘f‘ﬂl\"\ ' 1912
/

Vancouver, British Columbia

R.L. WRIGHT, MY9c, FGAC
R.L. WRIGHT & ASSOCIATES
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APPENDIX #1

Statement of Expenditure on the Tulameen Project, June 4 to September 18,

1986.

Salaries: R.L. Wright, geclogist 18 days @ $200/day $ 3,600.00
S. Royea, assistant 18 days @ $§ 90/day 1,620.00
Transportation: Truck rental 1,242.66
Gas for truck 288.07
Field Equipment: Rental 606.33
Field Supplies: Base map, airphotos, misc. 310.25
Room & Board: Motel 961.29
Meals 36 man days 0@ 26.15 941.22
Geochemistry: Acme 390.25 1,548.95
Bondar Clegg 489./5
Acme ICP 668.95
Report Preparation: 5 days 1,000.00
TOTAL $12,118.77
Lodestone 50% =  6,000.00
J &L 2 days/18 = 1,350.00 see separate report
PAC = 4,768.77
12,118.77

R.L. Wright, MSc, FGAC



-2y -

APPENDIX TII

Analytical Results
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