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1.0 SUMMARY AND RECOMMENDATIONS

During September and October 1986 Placer Development Ltd. of
Vancouver, B.C. carried out a diamond drilling program on the
Spruce Creek property of Suprise Lake Exploration Limited
Partnership located near Atlin in northwestern British

Columbia. Nineteen holes totaling 1042.55 meters of drilling were
completed to test a number of geophysical features for their
precious metal potential. Although no economic values of gold or
silver were intersected, encouraging bedrock alteration and
geochemistry were encountered and further exploration is
warranted. Expenditures incurred by Placer for the 1986 drill
program totalled $227,104.67

Ground geophysics and drilling are recommended for 1987. A
detailed survey of magnetics and VLF-EM on a 50 meter line
spacing should be undertaken to include 0-700N on lines 0 to 30W
for Grid 2 ( Figure 3). Orientation work with "induced
polarization" ( I.P. ) equipment is recommended to see if the
sulfides and silicification in DDH 86-24 and 86-27 can be
detected; if successful I.P. can be used to locate and outline
similar zones for drill testing. A further 1500 meters of NQ-
sized diamond drilling will be required to investigate areas with
prospective geophysics and geology. Current information suggests
that an area extending northeast from DDH 86-24 and 86-27 offers
the greatest potential for discovering economic mineralization.

2.0 INTRODUCTION

2.1 Location and Access

The Spruce Creek property is located in northwestern British
Columbia near the community of Atlin and occurs within the
Atlin Mining Division (Figure 1). Atlin is situated on the
east side of Atlin Lake and is a two hour drive over good
roads from Whitehorse which lies to the north in the Yukon
Territories.

The property is twelve kilometers east of Atlin. It straddles
the Spruce Creek valley encompassing an area that includes
Dominion Creek and Rant Creek (Figure 2). Approximately 6 km
east of town a good gravel road branches off the main Pine °
Creek road to follow Spruce Creek and provides access to the
claims. Dry-weather and four-wheel drive roads allow local
access.,
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2.2 Claim Status

The Spruce Creek property consists of 13 claims totaling 179
units which are owned by Surprise Lake Exploration Limited
Partnership, W. Vancouver, B.C. Placer Development Limited,
Vancouver, B.C., is the current operator on the property.

The following claims are included as part of the Spruce Creek
property:

NAME UNITS ANNIV. DATE RECORD NO.
Shuksan 1 12 July 28 1359
Shuksan 2 20 July 28 1360
Shuksan 3 3 July 28 1361
Shuksan 4 12 September 2 2027
Shuksan 5 16 September 2 2028
Shuksan 6 20 September 2 2016
Shuksan 13 20 September 2 2023
Karen 6 20 July 28 1369
Karen 7 20 July 28 1370
Karen 8 6 July 28 1371
Kulshan 1 8 January 27 2587
Kulshan 2 12 July 15 2574
Kulshan 3 8 July 15 2575

2.3 Property History

Gold in placer deposits was discovered in the Atlin area in
1897. Production from placer workings began the next year and
has continued, essentially uninterrupted, upto the present.
Spruce Creek has been the most prolific producer with 260,000
ounces of gold production recorded to 1946; substantial mining
has occurred since then and historically there has probably
been significant unreported recovery,

Most of the known bedrock gold occurrences were found around
the turn of the century. However no lode gold production of
consequence has been documented. Since 1981 several companies
have initiated exploration programs to locate and evaluate

the bedrock sources of the placer gold deposits. Success has
been limited but encouraging.

Economic placer gold production comes from the Tertiary gravel
deposits of the Atlin district. Surface and underground
workings along Spruce Creek trace economic Tertiary gravels
into the northwest corner of the property. Further upstream
mining of younger Plistocene gravels has been unproductive.
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There are no reports of exploration for lode deposits within
the Spruce Creek property prior to 1981. From 1982-1984
Standard Gold Mines Ltd. carried out work in the area that
included trenching, mapping and sampling on the Shuksan 2
claim; and diamond drilling on the Shuksan 2, Karen 6, and
Karen 7 claims (Troup and Wong 1983, 1984). An airborne
geophysical survey which includes the Spruce Creek property
was completed by Dighem for Standard Gold. Standard Gold's
efforts resulted in the discovery of a small gold showing in
the southwest corner of the Shuksan 2 claim,.

In 1985 Placer Development Ltd. optioned the property and
undertook a program of ground geophysics (Cannon 1985) and
rotary/percussion drilling (Boyce 1986). During August 1986
additional ground geophysics as an extension to the 1985
surveys was completed ( Cannon 1986). Although Placer's work
had not identified any gold mineralization it did outline
areas with favourable geology.

2.4 Summary of Work

The drill program was carried out between 10 September and 31
October 1987. Caron Diamond Drilling Limited, Whitehorse,
Y.T., was the contractor; they were also retained for
constructing access roads and drill sites. Nineteen NQ-sized
diamond core holes were completed for a total of 1042.55
meters of drilling.

All of the recovered bedrock core was logged, split and
sampled. On average a 3 meter sample length was used for
visibly unmineralized core; and a 1 meter length for
mineralized intersections. Geology, however, was the over-
riding control and variations in sample length reflect
significant changes in the observed lithology. The core
samples was split; one half was sampled and shipped to
Vancouver to be analyzed. The other half of the split core is
stored on the property and is located on the Karen 6 claim on
the bluff overlooking the old Nolan minesite (Figure 3).

Table 1 provides a list of the claims where work was
performed. It also lists the specific drill holes located on
each of these claims.
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TABLE 1
Claim Hole No.
Shuksan 1 86-9, 86-10, 86-11, 86-19, 86-20
Shuksan & 86-14, 86-15, 86-16, 86-17, 86-18
Karen 6 86-12, 86-13, 86-21, 86-22, 86-23
Karen 7 86-24, 86-25, 86-26, 86-27

3.0 DIAMOND DRILLING

3.1 Target Definition and Objectives

In the Atlin camp lode gold mineralization is found in quartz
veins and quartz stockworks associated with intensely
carbonatized ultramafic rocks. Ultramafic bodies in the
district are commonly bounded by fault structures. Unaltered
occurrences of these bodies have strong magnetic signatures;
carbonatization destroys their magnetic susceptibility.

Placer Development's primary objective is to locate and
evaluate the source(s) of the gold recovered from the
"placer" workings situated along Spruce Creek. The initial
exploration step was to identify the presence of favourable
geological settings within the property up-drainage from the
workings, e.g. altered ultramafic bodies. The 1985 programs
succeeded in doing so.

Drilling in 1986 was directed to the testing of geophysical
features indicative of favourable geology. The flanks of
magnetic highs, local magnetic "lows", and associated VLF-EM
conductors were specifically targeted for investigation as
potentially mineralized settings.

3.2 Geology

Exposures of bedrock on the property are generally restricted
to the mountain ridges and their slopes. In the valley,
outcrops are occasionally found along the channel of Spruce
Creek and less frequently in road cuts. None have been found
in the immediate area of drilling; consequently drill core
provides the only direct knowledge of bedrock geology here.

The locations of the 1986 diamond drill holes are given on
Figure 3 accompanying this report. Geological logs for each
are included in Appendix 1 along with all relevant survey
information (i.e. hole azimuth, dip, length, etc.). These
logs are computer translations of coded observations.
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Drill holes 86-12 and 86-19 were stopped in overburden. The
remainder intersected bedrock. Overburden depth ranged

from 5 to greater than 64 meters, but averaged 10-15 meters.
Bedrock core recovery was usually very high ( < 95% ) except
in some of the shattered or gougy fault zones where
recoveries fell below 30-40%.

Four main rock types were encountered during drilling:

1) sediments consisting of argillite, siltstone and chert

2) greenstones, presumably metamorphosed andesitic volcanics
3) unaltered and altered ultramafic rocks and serpentinite
4) various intermediate to mafic dykes

The sediments and greenstones belong to the Kedahda Formation
and Nakina Formation, respectively, of the Permo-
Pennsylvanian Cache Creek Group (Monger 1975). The ultramafic
bodies are of the "Alpine" variety and apparently have been
intruded into the Cache Creek assemblage. They are also
classified as Pennsylvanian and Permian in age by Monger
(1975). Contacts between the ultramafics and sediments or
greenstones are invariably marked by faults. Youngest of all
rock types are the relatively fresh dykes which cut the above
mentioned units.

Strong magnetic highs in the geophysical data are
attributable to the presence of relatively unaltered
ultramafics. Weaker elevated magnetic readings appear to be
due to the occurrence of pyrrhotite in some of the greenstone
units. Structural zones of shearing and faulting intersected
during drilling account for a number of the VLF-EM
conductors.

3.3 Hydrothermal Alteration and Mineralization

The ultramafic rocks including serpentinite are commonly

and extensively affected by hydrothermal alteration. Talc and
carbonates are the most frequently observed products of this
process, and were observed over significant intersections in
7 holes: DDH 86-9, 11, 15, 17, 24, 25 and 27. The least
ultramafics by talc and carbonate, and a loss of magnetic
susceptibility which is interpreted to account for local lows
in the magnetic survey. Intense talcose alteration with

minor silicification bound a dyke intruded into an ultramafic
basalt in DDH 86-11.
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In DDH 86-24 and DDH 86-27 pervasive silicification, a poorly
developed stockworking of quartz veinlets, and disseminated
mariposite (up to 10-15%) occur as an overprint on core
composed of talc and carbonate. This listwaenitic alteration
extended for 15.25 meters in DDH 86-24 and 22.6 meters in DDH
86-27. Disseminated fine-grained pyrite accompanies the
assemblage, but never exceeds a concentration of 1%.

Quartz and quartz-carbonate veinlets are found in the
greenstones, but are a minor component of the rock (i.e. DDH
86-23, 14). Envelopes of bleached country rock up to a few
centimeters in width surround some of the veinlets. In DDH
86-23, an intersection of greenstone from 40.20-43.28 m is
brecciated, cut by a banded quartz-carbonate vein, and
pervasivelycarbonitized and silicified. The only other
significant interval of altered greenstone occurs in DDH
86-10 where silicification extends for several meters away
from a fault contact with ultramafics.

Pyrrhotite and pyrite (?7) were noted in the greenstones.
These sulfides occur on fracture surfaces, adjacent to veins,
and as disseminated blebs. The gross control on their
distribution is not understood. Metamorphic events rather
than mineralizing hydrothermal processes may have played a
more important role in the formation of the sulfides in these
rocks.

3.4 Assaying and Geochemistry

3.4.1 Sample Analysis

All of the bedrock core samples were analyzed at Placer
Development's Vancouver laboratory. The samples were
crushed and split; one of the splits was then pulverized.
Subsamples of the pulp were assayed for gold and analyzed
geochemically for Cu, Zn, Pb, Ni, Ag, As, Hg and Sb. Table
2 summarizes the extraction and detection procedures used.

3.4.2 Results

The analytical results are given in Appendix 1 with the
drill logs and are interleaved with the geological
descriptions. Several distinct geochemical patterns are
evident, but no economic grades of gold, silver or base
metals were intersected.



Element

Au (assayed)

Cu
In
Pb
Ni
Ag
As
Hg

Sb
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TABLE 2 - ANALYTICAL PROCEDURES

Fired in flux; bead parted

with 30% HNO3; residue

digested in Aqua Regia.

Units Weight Extraction

ppm 25

ppm 0.5 Conc. HC104/HNO3
ppm 0.5 Conc. HC104/HNO3
ppm 0.5 Conc. HC104/HNO3
ppm 0.5 Conc. HC104/HNO3
ppm 0.5 Conc. HC104/HNO3
ppm 0.5 Agua Regia

ppb 0.25 Dil. HNO3/HC1
ppm 0.5 Aqua Regia

Time

Method

4 hrs.

4 hrs.

4 hrs.

4 hrs,

4 hrs.

2 hrs.

2 hrs.

2 hrs.

Atomic Absorption
finish,
Atomic Absorption
Atomic Absorption
A.A., Background Corr,.
Atomic Absorption
A.A. Background Corr.
DCP Background Corr.
A.A. Cold Vapor Gen,

DCP Background Corr.

Detection

0.01

2-4000

2-3000

2-3000

2-2000

0.2-20

2-2000

5-2000

2-2000
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Nickel, copper and zinc geochemistry responds to changes
of lithology. Specifically, elevated concentrations of
nickel ( >500 ppm ), and low copper and zinc values ( <20
ppm and <35 ppm, respectively) correspond to intervals of
ultramafic rocks., Lead, silver and mercury analytical
results are, with few exceptions, low and unremarkable.

Gold, arsenic and antimony display distribution patterns
that appear to be indicative of mineralization, albeit
weak. The highest gold assay is 0.16 ppm; values >0.02
ppm are considered to be geochemically significant.
Arsenic >25 ppm and antimony >5 ppm are also classified as
anomalous, Maximum values for these elements are 316 and
142 ppm, respectively.

A relatively large number of samples contain detectable
gold, and on its own the gold geochemistry is difficult to
interpret. When viewed in conjunction with anomalous
arsenic and antimony, however, a distinct multi-element
signature emerges. The strongest and most coherent Au-As-
Sb response correlates with the zones of listwaenite
alteration in DDH 86-24 and 86-27. Intensely carbonatized
serpentinite in DDH 86-25 displays a similar but somewhat
weaker and less continuous pattern. Several samples of
listwaenite in DDH 86-24 also contained up to 2.4 ppm
silver; these were the only significant silver results of
the drill program. Also in DDH 86-24 anomalous arsenic
concentrations occur in carbonate and talc altered
ultramafics in core intervals above the listwaenite;
immediately below this zone highly shattered and faulted
sediments returned anomalous arsenic and antimony values.
Short intervals with detectable gold in other holes
correlate with faults and altered ultramafics (i.e. DDH
86-15 and 17). In a few instances unassuming ultramafics
and greenstones also contain gold in concentrations up to
0.16 ppm (i.e. DDH 86-16 and 20).

4.0 CONCLUSIONS

1) No economic grades of gold or silver were obtained from the
1986 diamond drill program on the Spruce Creek property.

2) Potential for economic mineralization is indicated by the
hydrothermal alteration of ultramafic bodies, particularly the
corresponding lithogeochemical multi-element Au-As-Sb anomaly.
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3) Ground magnetic and VLF-EM surveys provide invaluable
geological information for this property especially in areas

where bedrock is masked by overburden.

5.0 STATEMENT OF EXPENDITURES

The following expenditures were incurred by Placer
Development Limited for the diamond drill program on the Spruce

Creek Property.

Personnel Costs

M.B. Gareau, geologist, 24 Sept. to 31 Oct.
35.5 days @5332

D. Hayward, core sampler, 24 Sept. to 31 Oct.,
101 hrs. @ $15

Camp Costs

Cabin rental 36 nights @ S$50

Food 36 man-days @$30

Vehicle rental & use 36 man-days @ $65
Freighting samples

Drilling Costs

As per invoice #2013 E. Caron Diamond Drilling
Ltd. (include road access construction)

Analytical Costs

291 core samples (for Au, Cu, Zn, Pb, Ni, Ag,
As, Hg and Sb) @ $21/sample

Report Preparation

M. Gareau, geologist 3 days @ $332
H. Goddard, draftsman 2 days @ $266
L. Alexander, typist 1 day @ $125

TOTAL EXPENDITURES

£924

11,786.00

1,515.00

A

(LR RO 27, 2004

S

13,301.00

1,800.00
1,080.00
2,340.00
1,158.76

6,376.76

199,660.91

S 6,111.00
$ 996.00
S 532.00
S 125.00
$ 1,653.00
$227,104.67
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6.0 STATEMENT OF QUALIFICATIONS

I, M.B. Gareau, of Placer Development Limited, Vancouver, British
Columbia do hereby certify that:

1. I am a geologist.

2. 1 am a graduate of the University of Dalhousie, Halifax, Nova
Scotia with a Bachelor of Science in Geology dated 1977 and an
Honours Certificate in Geology dated 1978.

3. I am a Fellow in good standing of the Geological Association
of Canada.

4, 1 have been engaged 1in mineral exploration throughout Canada
since graduation in 1977.

5. I personally supervised the 1986 diamond drill program on the
Spruce Creek property and logged the recovered core. 1 also
compiled, assessed and interpreted the data resulting from
this work.

e

.B. Gareau
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