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1.0 INTRODUCTION

1.1

1.3

General Objectives

The objectives of the 1987 field season were to
evaluate the massive sulphide potential of the St.
Mary claims staked in late 1986. Work consisted of
1:10,000 scale geological mapping, rock and stream
sediment sampling and a 3000m reconnaissance EM
survey. A total of 40 rock, 32 silt and 2 panned
concentrates were collected.

A recently exposed outcrop along a logging road on
the south side of St. Mary Lake contains
intraformational conglomerate near an undefined
contact between the Lower Aldridge and the Middle
Aldridge Formation. Multiple horizons, or stacking,
of conglomerate is rare in the Aldridge Formation

but is associated with the Sullivan Mine.

Location and Access

The St. Mary Lake Claims are located approximately
16km along the paved St. Mary Road off of Highway
93A. This area is between 15 and 20km southwest of
the Sullivan Mine (Fig. 1). High voltage powerlines
are located on the north shore of the lake. The

claim area lies within NTS area 82F/9.

Claims and Property Management

A total of 10 claims consisting of 161 units were
staked in November, 1986. The claims are 100% owned
and operated by Esso Resources Canada Limited.

Details are as follows:
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TABLE I
LIST OF CILATMS
Name Record No. No. of Units Record Date
MAC 1 2771 18 24/11/86
MAC 2 2772 18 24/11/86
MAC 3 2773 15 24/11/86
MAC 4 2774 20 24/11/86
MAC 5 2775 12 24/11/86
MAC 6 2776 3 24/11/86
MAC 7 2777 18 24/11/86
MAC 8 2778 18 24/11/86
MAC 9 2779 18 24/11/86
MAC 10 2780 18 24/11/86

1.4 Labour

Field work was carried out by Keenan Dom of
Vancouver, assisted by Chris Sywulsky of Cranbrook.
Work was done over the period of June 31 to July 11.
The work was supervised by John Macleod.

REGIONAL GEOLOGY

The St. Mary Claims cover the transition between the
ILower and Middle Aldridge Formations of the Purcell
Supergroup (Fig. 2). This section of stratigraphy
contains the Sullivan Mine, Kootenay King and North Star
deposits.

2.1 The Lower Aldridge Formation

The Lower Aldridge Formétion is greater than 1500M
thick with base unexposed. The Lower Aldridge is
characterised by rusty-weathered argillite,
siltstone and quartzite. The contact between the
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Lower and Middle Aldridge is gradational over ten’s
to hundred’s of metres. Locally an intraformational
conglomerate occurs at or near the top of Lower
Aldridge.

The Middle Aldridge Formation

The Middle Aldridge is composed of thick beds of
quartz wacke and interlayered laminated siltstone.
The base of the Middle Aldridge is marked by the
first appearence of turbidite Bouma sequences.
These sequences become 1less apparent and die out

higher in the section.

Numerous internal sedimentary structures such as
laminations, cross bedding and ripple marks are
found in the Middle Alderidge. The turbiditic
nature suggest that the Lower and Middle Aldridge
were deposited during continental rifting. Total
thickness of the Middle Aldridge approximates 3000M.
Several marker horizons have been identified the
Middle Aldridge and are characterized by alternating
light and dark laminate less than 1 millimetre to a
few millimetres in width. These band be correlated
up to 300kms in distance and offer the most reliable
means to identify stratigraphic positions within the
thick Middle Aldridge sediments.

The Creston Formation

The Creston Formation is a 1light green, brown and
pale purple argillaceous dquartzite, siltstone and

argillite with shallow water structures.



The Kitchener and Later Formations

The Kitchener and Later Formations are characterized
by shallow water carbonates and clastics.

The Moyie Intrusive are laterally extensive gabbroic
sills intruding the Lower and part of the Middle
Aldridge Formations. They are dated at 1400Ma and
are believed to have been intruded early into water-
saturated sediments.

Structure

Important structures in the St. Mary Lake region are
the Moyie and St. Mary faults. These deep-rooted
crustal structures have been reactivated during
Purcell time affecting sedimentation patterns and
mineralization. These faults may have acted as
channel ways for the outflow of metal charged
fluids.

Metamorphism

The Aldridge is metamorphosed to Lower Amphibolite
grade. The high temperature-low pressure type
metamorphism is believed to have been caused by the

intrusion of Moyie sills.
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3.0 PROPERTY GEOILOGY

3.1

Lithology

There are four main rock units exposed on the
property. Exposure is dominated by Lower and Middle
Aldridge sediments with variable amount of Moyie
sills and minor exposures of Pegmatite intrusions
(Fig. 3).

Lowver Aldridge

Locally the Lower Aldridge is dominated by medium to
coarse grained wacke/quartzites with occasional
siltstone and minor amounts of argillite. Weakly
disseminated pyrite is often found in some beds. 1In
some instances the wacke/quartzite may have
originally been a silt or argillite but has been
coarsened by metamorphism. Segregation migration of
biotite grains towards bedding planes is common near
sill intrusions. Colour is somewhat variable
ranging from a rusty-weathering to medium brown and
medium to dark grey. Bedding ranges from less than
Scm to massive. Thick beds with internal

laminations are the most common exposure.

The Lower Aldridge in the St. Mary area contains
poorly defined internal sedimentary structures.
Lamination and cross beds are moderately common with
the latter rarely exposed well enough to identify
tops-up. Station 100 (Fig. 3) has good cross bed
exposure and indicates tops-up. Occasional ball and
pillow structures, rip-up clasts and ripple marks

are observed within the Lower Aldridge unit.



The approximate thickness of the Lower Aldridge on
the property is 1500M to 2000M. It is estimated
that 30% of this section is composed of Moyie sills.

Middle Aldridge
The Middle Aldridge is fine to medium-grained,

occasionally coarse, quartzite/wacke with 1lesser
amounts of siltstone. The beds resemble turbidites
and range in thickness from 15 to 50cm occasionally
reaching a semi-massive appearence. Colour is
medium to dark grey combined with infrequent rusty-
weathering. The actual contact between the Lower
and Middle Aldridge is covered and undefined.

The predominant exposures of Middle Aldridge are in
the western and south areas of the claim block.
Thickness of the Middle Aldridge sediment is not
known in this area. Generally these sediments have
less than 5% of Moyie sill intrusion.

Movie Sills

The Moyie sills have an overall gabbroic/mafic
composition ranging from metadiorite to horndlende
granite. Textures of the sills range from fine-
grained, more mafic near the margins to coarser
grained towards the centre. Colour is black to dark
grey depending on the feldspar content. Sills are
occasionally weakly mineralized with disseminated
pyrite.

The thickness of the sills range from a few metres
to greater than 100M. The average thickness is
20-30M. Moyie sills predominantly intrude Lower
Aldridge and are dominantly exposed in the northern
and eastern areas of the property.



Pegmatite
Two small exposures of Pegmatite have been mapped on

the property. The outcrops are located on the ridge
south of the lake and on the north side of
Hellroaring Creek. The Pegmatite is characterized
by megacrysts of feldspar, micas and quartz. Colour
ranges from a pale dgrey to whitish grey. The
intrusion 1is ©broadly dated as Mesozoic or(?)
Cenozoic. The exposures on the property are
presumably intrusive fingers originating from a
larger Pegmatite/Granodiorite intrusive body located
to the south.

Structure and Metamorphism

Regional block faulting has locally created a gently
dipping homocline of sediments and sills dipping
approximately 20-25 degrees to the west.
Stratigraphy is younger from east to west going from
Lower Aldridge to Middle Aldridge. The northern
area of the claim block is moderately faulted with

variable bedding dips. Minor north and
northeast trending normal faults are present often
with quartz-vein mineralization. Shearing or
faulting is commonly found along

Aldridge/Moyie sill contacts. Minor folds are found
near sheared contacts with broader, less common
folds increasing to the west. This is possibly due
to a decrease in Moyie sill frequency westward. All
features indicate that stuctural movement occurred
after the implacement of the Moyie sills. The St.
Mary fault system is located approximately 2-3 knms
south of the claim block.
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Metamorphism in the St. Mary area is Lower
Amphibolite grade. This high~temperature
low-pressure type of metamorphism is believed to
have been caused by the Moyie sills. Segregation
and migration of biotite crystals towards bedding
planes is visible in higher grade metamorphic areas.
Hornfelsing commonly occurs in sediments élong sill

margins.
Mineralization

Four types of mineralization were found or are
suspected to occur on the property.

Type A: Transgressive shears/faults
Type B: Conformable shears/faults

Type C: Mineralized mafic intrusives
Type D: Sullivan-type massive sulphides

Type A
Shear/faults trending north and northeast cross cut

stratigraphy. These faults are generally normal and
are followed by 1late quartz veining primarily

restricted to the area of the shearing.

Mineralization is semi-massive to massive
pyrrhotite, pyrite and minor chalcopyrite.
Tetrahedrite and galena occur in some areas.
Exampleé of types of mineralization are found on the
northeaét end of the claim group near and on old
crown gfant claims.
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Type B
Mineralization also occurs in shears/faults the

along geologic contact between Moyie Instrusives and
the Aldridge Formation. Late block faulting and
tilting has caused shearing between units of
different competency, Moyie sills and Aldridge
sediments respectively. These shears acted as
conduits for mineralized dquartz fluids which
deposited massive pyrite, pyrrhotite, galena, minor
chalcopyrite, bornite and possible tetrahedrite.
The Dan Howe showing is an example of this type of
mineralization. Both Type A and B mineralization
are probably related to the same tectonic event and
mineralizing episode. This style of mineralization
holds low potential for developing significant ore
grades.

Type C

Mineralization in the Moyie sills is quite rare but
was investigated for Platinum Group metal potential.
Weakly disseminated pyrite and pyrrhotite was
occasionally found within the sills. The Moyie
sills contain somewhat variable percentages of mafic
and felsic components. These compositional
differences are probably related to evolutionary
phases of the intrusion and the spatial relationship
within the intrusive itself. Sample KDR-87-06
showed anomalous values of platinum and palladium
and was of a felsic character with glomero-
porphyritic textures. Unfortunately, one sample
cannot substantiate if there 1is a relationship
between the felsic nature and potential

mineralization.
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Type D
Although no exposures of Sullivan-type base metal

mineralization were found, a pyritic intraforma-
tional conglomerate zone located 2.5 kms southwest
of St. Mary Lake (Station M-70) indicates that
paleotectonic activity potentially capable of
producing a Sullivan-type deposit has occurred.

The entire conglomerate-bearing zone is
approximately 30-35m in width. The main
conglomerate zone is 3-5m wide consisting of mottled
white and grey monolithic clasts. Clasts are matrix
supported, eliptical, well rounded pebbles and
cobbles ranging in size from 2-5cm. Clasts and
matrix are essentially the same material. Weak
alteration helps outline and accentuate the
fragments. Some clasts appear to be boudinaged.
The conglomerate is moderate to very silicious and
may have been finer-grained before metamorphism.
Approximately 2-4% pyrite is present within the main
conglomerate  zone. Cut rock sections reveal
pyrite/pyrrhotite disseminations and veinlets in the
conglomerate clasts as well as separate pyrite
patches or clasts floating in the matrix. Some of
these patches resemble pyritic fragments slightly
stretched by later metamorphism.

Stratigraphically below the main conglomerate is a
transition zone of alternating conglomerate/grit and
quartzite. Fragments are smaller and only show on
weathered surfaces. The transitional =zone is
greater than 20m thick. Above the main conglomerate
is 7-10m of quartzite with occasional pebble/cobble
clasts. Figure 4 is a sketch cross section of the

conglomerate zone.
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The contact between the Lower and Middle Aldridge is
often transitional over ten’s to hundred’s of
metres. On the St. Mary Lake Property the contact
is covered and undefined. Projections indicate that
the contact is 1less than 1-1.5 kms away from the
conglomerate horizon. '

Both the nature of the conglomerate ~and its
stratigraphic position hold several similarities to
the Sullivan deposit. The Sullivan is conformable
with the top of the Lower Aldridge. Bodies of
discordent and conformable fragmental sediments
underlie much of the ore body and extend for several
kilometres. The conglomerate 1is associated with
hydrothermal feeder zone just below the main body.
Where unaltered, the composition of the matrix and
clasts are indistiguishable from enclosing Lower
Aldridge strata. The conglomerate thickness ranges
from 15-50m and is separated from the main ore body
by 12M of laminated wacke.
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GEOCHEMICAIL SURVEYS

4.1

Field and Analytical Methods

Geochemical sampling consisted of sediment sampling,
heavy mineral sampling and bedrock sampling. A
total of 32 sediment samples were taken from all
flowing creeks draining the property with additional
samples taken up each drainage system, where
possible. The samples consisted of fine to coarse-
grained sediments obtained by hand/grab method.
Standard Kraft paper bags were used with the average
sample weighing approximately 10 grams. Samples
were air-dried before shipping to the lab.

Two heavy mineral samples were taken from the two
major drainages. Samples consisted of hand-panned
fine-grained material. Standard Kraft paper bags
were used with the samples weighing approximately 10
grams.

A total of 40 bedrock samples were collected. Each
sample, where possible, consisted +to two <chip
samples approximately 3-5m apart along a definable
horizon. This ensured better representation of the
horizon being sampled. Eight by ten inch plastic
bags were used with the average sample weight being
1-2 kilograms.

All samples were analyzed by Acme Analytical
Laboratories at 852 East Hastings Street, Vancouver.
The assayer was Dean Toye. Samples were variously
analyzed for 30 elements by geochemical I.C.P.,
geochemical gold mercury and P.G.E., and gold and

silver assay.
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For each geochemical sample a .500 gram sample is
digested with 3ml 3-1-2 HC1-HNO3-H20 at 95 degrees C
for one hour and is diluted to 10ml with water.
This leach is partial for Mn, Fe, Ca, P, La, Cr, Mg,
Ba, Ti, B, W and limited for Na and K. Au detection
limit by I.C.P. 1is 3 ppm. Hg analysis was by
flameless AA. Geochemical gold analysis was by AA.

Assay samples were crushed and pulverized to =100
mesh. Ag, Au, Pt and Pd were fire assayed.

Results

Sample locations are plotted on a 1:10,000 plan
(Fig. 5) included with this report. Results are
listed on the plan and in Appendix I. Anomalous
results were visually estimated.

Approximately 12 samples gave anomalous results
worth further investigation. The anomalous samples
have been arranged into four groups either based on
sample type or spatial relationships.

(n)
Sample KDR-87-01, located approximately 1.5 kms past
the southwest end of St. Mary Lake, was a diorite/
Moyie intrusive float boulder with quartz veining.
Patches of massive pyrrhotite, pyrite and minor
chalcopyrite were visible. Lab analyses was .083
oz/ton Au, 0.1 oz/ton Ag, 8823 ppm Cu and 159 ppm
Zn.



(B)

The following rock samples all occur in relative
proximity to the conglomerate horizon and possible
transition zone between Lower and Middle Aldridge.
KDR-87-06 was a felsic phase of the Moyie intrusives
which contained high PGM’s: 39 ppb Pt and 30 ppb Pd.
KDR-87-42 was a dark green biotite/sericite~-rich
wacke with 189 ppm Ni, 235 ppm Sr, 504 ppm Cr and
1363 ppm Ba. Several other samples had moderately
anomalous results with elevated values of zinc and

mercurye.

(C)

Rock samples from the Dan Howe Showing had visible
mineralization which gave anomalous results.
KDR-87-50 was a galena float boulder found below the
old mine workings. Results were 0.82 oz/ton Ag,
2.98% Pb, 0.02% Zn, 31 ppm Sb. KDR-87-51 was a
sample from the mine dump of the lower adit.
Massive pyrite, pyrrhotite and galena with minor
chalcopyrite and bornite and possibly tetrahedrite
were noted. Results were 0.01 oz/ton 2Au, 1.46
oz/ton Ag, 4.48% Pb, 0.36% Zn and 20 ppb Hg.

Samples KDR-87-54 and 55 were taken from the upper
pit of the Howe Showing. The former sample was
quartz and silicified rock from a shear zone within
the pit. Results were 0.06 oz/ton Ag, 284 ppm Pb
and 12418 ppm As. The latter sample was taken from
the muck pile and ran 110 ppb Hg.

(D)

Silt samples KDS-87-66, 69, 79, 81 and 84 are
located in the southwest region of the claim block.
All samples produced moderate anomalous values of

mercury. The range was 20-60 ppb Hg. These samples
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were from creeks draining an area mapped as Middle
Aldridge. There could be some possibility that the
higher mercury values are related to the original
chemical composition of the Middle Aldridge rock.
It «could also indicate the proximity of a
mineralized horizon near the transition between the
Lower and Middle Aldridge.

ELECTROMAGNETIC SURVEY

One 3 km reconnaissance EM line was run along the east-
west new road south of St. Mary Lake, between kilometer
markers 4 and 7 (Fig. 3). The objective was to locate a

conductor within the Lower-Middle Aldridge transition.

Details of the survey are given in a memorandum attached
as Appendix II. Results are plotted in profile on Fig. 6.

One anomaly was detected. It is coincident with the east
side of the conglomerate horizon. The response suggests

improved conductivity at depth.
CONCLUSIONS

The intraformational conglomerate southwest of St. Mary
Lake shows favourable textures and geochemistry, a good
stratigraphic position and a coincident EM anomaly. When
compared with the Sullivan mine numerous similarities
were noted. The area covering the Lower-Middle Aldridge
transition and the conglomerate zone holds good potential
for Sullivan-type massive sulphide mineralization.

Field evaluation of the Dan Howe Showing and the four
crown grants on the northeast side of the lake indicates
that their potential for economic mineralization is low.
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7.0 RECOMMENDATIONS

1)

2)

3)

4)

5)

Drop claims in the eastern portion of the claim
block: Mac 3,4, and 7. These claims cover Lower
Aldridge and Moyie sills that are below the target

horizon. The down-dip potential is to the west.

Implement additional GENIE EM surveys over the
conglomerate horizon and the Middle-Lower Aldridge
contact area to further define the eletromagnetic

conductors.

A soil grid testing the conglomerate and
transitional contact between Middle and Lower
Aldridge. Samples should be analyzed for 30 Element
I.C.P. and ppb Hg.

Fill-in coverage of geological and lithogeochemical

sampling traverses over the transition area.

Follow-up the Platinum and Palladium anomaly

(KDR-87-06) in a Moyie sill to evaluate its validity
and potential.

February TI7, 1988 Aﬁ;ZWh—~/~4i:4§;,u//"

Keenan Dom

Project Geologist
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APPENDIX II

ELECTROMAGNETIC SURVEY



MEMORANDUM // ESS0 MINERALS CANADA

File: MA20.C.100
January 28, 1988

TO: J.L. MacLeod
FROM: Z. Doborzynski
SUBJECT: GENIE SURVEY ON THE ST. MARY PROPERTY

A reconnaissance moving-source GENIE survey was carried
out in July, 1987 along a new road put in just south of
St. Mary Lake (see map). The target was the conglomerate
marker horizon within the Middle Aldridge. Three line
kilometers of road were surveyed.

METHOD:
HLEM:

The Scintrex SE88 GENIE EM system uses a portable
transmitter consisting of two transmitting coils and power
supply and a receiver with signal detection electronics. The
transmitter and receiver coils are normally maintained in the
vertical axis co-planar mode, commonly referred to as the
horizontal loop mode.

The transmitter simultaneously generates two alternating
magnetic fields - one referred to as the "signal frequency"
and the other as the "reference frequency". The resultant
electromagnetic fields set up in the ground are detected by
the receiver coil 1located at a fixed distance from the
transmitter. The receiver measures the received "signal
frequency" amplitude, Hs, and the received ‘"reference
frequency" amplitude, Hr. The value of (Hs/Hr-1) x 100
(referred to as "Ratio") is digitally displayed on the
receiver.

The survey plotting point is considered to be at the
mid-point of the transmitter-receiver separation which for
this survey was 50 m. In non-anomalous areas only the 3037.5/
112.5 Hz ratio was measured while in anomalous areas both the
1012.5/112.5 and 337.5/112.5 frequency ratios were also read.
Measurements were taken at 25 m intervals.

PRESENTATION:

The data is presented in profile form (see attached map)
in three strips, each 1 km in length. The map scale is 1:2500
and the profile is plotted at a scale of 1 cm = 2.5%.



RESULTS ¢
w
only one anomaly has been detected on this line at 5885X.
It is a very weak, near surface anomaly that dips steeply
60-75 degrees to the west. This response is anomalous because
the lowest frequency ratio (337/112 Hz) is significantly
stronger than the 1012/112 ratio which may indicate that the
lower frequencies are penetrating deeper and detecting much
more conductive material at depth. This anomaly correlates
with the east side of a 20 m wide horizon of Middle Aldridge
conglomerates similar to that hosting the Sullivan deposit.

CONCIUSTIONS:

The area between 570&& and 620&% should be detailed with
lines both to the north and south of the ’‘road line’ to trace
this conductor. There is an indication the response improves
with depth, consequently, a receiver-transmitter separation of
at least 100 m should be used in this survey.

§. Cobeorgmike ooy

Z. Doborzynski

/pvz
184.B

Attach.
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STATEMENT OF EXPENDITURES



ST. MARY PROSPECT

STATEMENT OF_ EXPENDITURES

WAGES

J. MacLeod @ $325/day: $ 650.00
July 1,2 (2 days)

K. Dom €@ $135/day; June 31- $2,059.00
July 9, Sept, Nov. (15% days)

C. Sywulsky @ $115/day; $ 546.00
July 4-11 (4 3/4 days)

Total Wages

FOOD AND ACCOMMODATION

K. Dom, June 31-July 9; 7% days $ 310.00
@ $25/day/room, $17.75 meals/day

J. MacLeod, July 1,2; 2 days $ 85.00
@ $25/day/room, $17.75 meals/day

S. Lowe, July 1,2; 2 days $ 85.00
@ $25/day, $17.75 meals/day

Total

TRANSPORTATION

Air Travel, Vancouver-Cranbrook-Return
2 @ $314.20 x .7 $ 440.00
1 @ $314.20 $ 314.20

2 Taxis @ $50.00 x .7 $ 70.00

1 Taxi @ $50.00 $ 50.00

Truck Rental - 268.5 x .7 $ 187.95

Fuel - 183.63 x .7 $ 128.54

Total

$3,255.00

$ 480.00

$1,190.69



GEOCHEMICAI, SURVEY

Sample Preparation
29 silts @ 0.75
23 rocks @ 3.00

Freight
Field Supplies
Reproduction and Office Supplies

Analysis
4 rocks, 30 ele ICP+Au+Hg
@ 12.50
12 rocks, 30 ICP + oz Au +
oz Ag + Hg @ 21.75
6 rocks, 30 ICP + Hg @ 8.25
1 rock, 30 ICP + P.G.M. @ 16.00
21 silts, 30 ICP+Au+Hg @ 12.50
8 silts, 30 ICP + Hg @ 8.25

Total

GEOPHYSTCAL SURVEY

E.M. Survey, 2 days by Quest
Canada Exploration

Equipment Rental

Supervision 0.5 days @ $325/day
Total |
Sub-Total

Overhead (10%)

TOTAL EXPENDITURES

November 20, 1987

J.L. MacLeod
Sr. Project Geologist

/pvz
690.B

”wv N 0N

VBN N W0

21.75
69.00

211.00

44.00

96.00

50.00
261.00
49.50
16.00

262.50
66.00

540.00

400.00

162.50

$1,146.75

$1,102.50
$7,174.94

$ 717.50

$7,892.00
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STATEMENT OF QUALIFICATIONS



STATEMENT OF QUALIFICATIONS

I, Keenan Dom, of 404 - 1705 West 1l0th Avenue, Vancouver,

B.C. hereby certify that:

I graduated from the University of British Columbia in

1986 with a B.Sc. degree in Geological Sciences;

I have practiced my profession in B.C. for the past two

years as an employee of Esso Minerals Canada;
The work described herein was conducted under my supervision.

I have no financial interest in the property described

herein.

February I7, 1988 | ‘ 1;;--/‘ziwwﬂ7yv»\/
Keenan Dom

Project Geologist



ESSO MINERALS CANADA
(A DIVISION OF ESSO RESOURCES CANADA LIMITED)

Mr. Keenan Dom has worked in mineral exploration for the

past two years as an employee of Esso Minerals Canada.

The work described herein was carried out under my

supervision.

I consider him qualified to prepare this report.

FGFAS Jocrasa™
Senior Project. Geologist

February 17, 1988
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