
-- 

* 

.- 

1999 SUMMARY REPORT 

ON THE 

SILVERTIP PROPERTY, 

BRITISH COLUMBIA 

Geophysics and 
Diamond Drilling 

BULL 16,23 

Liard Mining Division 

59” 55’ N, 130” 20’ W 
NTS 104-O/1 6W 

Submitted November 12, 1999 



- -  

- -  

SUMMARY 

Silvertip is a blind, high grade, silver-lead-zinc manto-type deposit, situated in the 
Cassiar Mountains just south of the British Columbia-Yukon border. It is owned and 
operated by Silver-tip Mining Corporation (SMC), a wholly owned subsidiary of Imperial 
Metals Corporation. Mineralization is hosted by middle Paleozoic carbonates, and 
consists of stratigraphically and structurally controlled bodies of pyrite-sphalerite- 
galena-sulphosalt massive sulphide, formed by carbonate replacement. The estimated 
geological resource (to January 1998) is 2.57 million tonnes grading 325 g/t silver, 
6.4% lead, 8.8% zinc and 0.63 g/t gold. 

The 1999 exploration program cost $450,000 in total, and consisted of geophysics and 
1,285 metres of diamond drilling. It was financed by Peruvian Gold Limited under the 
terms of an option agreement with SMC. A detailed CSAMT geophysical survey was 
done to clarify and augment a reconnaissance survey done in 1998 in which a large, 
vertically-oriented low resistivity anomaly was detected in the Silver Creek South zone. 
In 1999, this anomaly was confirmed, along with other conductive features south of the 
main deposit area. 

The two best CSAMT targets were subsequently tested by diamond drilling. Hole SSD- 
99-64 intersected 4.0 metres of massive sulphide and represents a significant, 250- 
metre step-out from the known mineral resource. The next hole, SSD-99-65, targeted 
the main, vertical anomaly, which was speculated to indicate a structurally-hosted 
feeder. This drill hole intersected a 31.4-metre thick interval of massive sulphide and 
mineralized limestone. The exceptional thickness and structural texture of the 
mineralization strongly suggests proximity to a major hydrothermal fluid conduit, which 
may have fed this and other massive sulphide zones in Silver Creek South. The third 
hole drilled was basically a fill-in, geological target, and did not intersect mineralization. 

The program was a considerable success in delineating thick, feeder-style 
mineralization in an area already suspected of hosting a network of stacked mantos. 
The proposal is to track the main new zone outwards and to depth, which is best 
accomplished by re-opening the underground workings and proceeding with a program 
of detailed drill fans, and also exploratory drilling towards the suspected thermal source 
to the southeast of Silver Creek South. 
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10 , INTRODUCTION 

1.1 LOCATION AND ACCESS 

The Silvertip property is situated in northern British Columbia, just south of the Yukon 
border, approximately 90 km by air west-southwest of Watson Lake, Yukon (Fig. 1.1). 
The property is accessible via a 25km gravel road starting from Mile 701 (kilometre 
1128) of the Alaska Highway, about 15 km east of Rancheria, Yukon. 

1.2 PHYSIOGRAPHY 

The property lies on the northeastern flank of the Cassiar Mountains. The terrain is 
moderately mountainous, with generally rounded peaks and ridges separated by U- 
shaped valleys. The highest peaks are about 1950 metres; topographic relief is 
typically about 300 to 500 metres. Roughly 35% of the property is above tree line, 
which is at approximately 1450 metres. 

1.3 LAND TENURE 

The Silvertip property is owned and operated by Silvettip Mining Corporation (SMC), a 
wholly owned subsidiary of Imperial Metals Corporation (IMC) of Vancouver. The 
property currently comprises 887 units in 63 claims and 26 fractional claims, covering 
an area of approximately 200 square kilometres (Fig. 1.1, Map 1). The claims and their 
current status, pending acceptance of this report, are listed in Table 1.1. 

1.4 STATUS OF PROJECT 

Silver-tip (formerly Midway) is an epigenetic massive sulphide deposit, formed by 
carbonate replacement in limestone. A blind deposit, it is characterized by high grade 
silver-lead-zinc mineralization. The project is at the pm-feasibility stage, accompanied 
by advanced exploration. Currently, the total geological resource stands at 2.57 million 
tonnes grading 325 grams per tonne silver, 6.4% lead, 8.8% zinc, and 0.63 grams per 
tonne gold (Appendix E in Silvertip Mining Corporation, 1998). 

In April 1999, SMC negotiated an option agreement with Peruvian Gold Limited of 
Vancouver, which allows Peruvian the option to earn a 60% interest in the Silvertip 
property by spending $5.0 million (Cdn) over 3 years. Upon completion, SMC can then 
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‘Table 1.1 (cont’d.): List of claims on Silvertip property 

POST 16 222336 2 October 3, 1983 October 15, 2008 400.00 
CLIMAX MS FR 222348 1 October 17, 1983 October 15, 2009 200.00 
CLIMAX #16 FR 222346 1 October 17, 1983 October 15, 2009 200.00 
BULL 28 FR 306683 1 October 14, 1986 October 15, 2009 200.00 

4 





Bull 23 
Bull 16 Bull 

17 

Scale In- m&es 

O-O 

Bull 5 
-4OOON 

v VI 
0 1 
l-7 Sk 

Bull 1 

I I I 

Bull 24 Fr 
I Bull 25 Fr 

Area of 
b 

SSD-99-66 

SSD-99-65 

SSD-9944 

k3000N 

Fig. 1.2: Map showing location of CSAMT survey and diamond drill holes completed 
in 1999 with reference to claims (cf. Silvertip property claim map in pocket). 
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Midway. Regional mapping, soil and EM surveys followed in 1981, with six diamond 
drill holes around the exhalite showings. Four of these unexpectedly intersected 
massive sulphide below the base of the Earn Group, at the top of the McDame Group 
limestone, and by the end of 1982 the exploration focus had again shifted back to 
limestone-hosted replacement mineralization. 

An aggressive surface drill program was conducted between 1982 and 1984, along with 
geophysics and petrographic and metallurgical research. Two main, blind areas of 
mineralization were outlined, Silver Creek and Discovery, and a manto-type deposit 
model was formulated. Encouraged by the apparent size of the mineralized area and 
the good grade and thickness of sulphides, the company began underground 
exploration development in the Silver Creek area (1984 to 85), followed by 12,383 
metres of underground drilling over 170 holes, in fans spaced 20 metres apart. The 
results showed that the mineralization was more erratic and discontinuous than had 
been modelled from the widely spaced surface drill pattern, leading to a reduced 
estimate of the size of the resource. 

A new underground development initiative was carried out between 1989 and 1991 by 
operator Strathcona Mineral Services, opening a decline to the east towards the 
Discovery area, and completing 9,820 metres of underground drilling. 

In 1996, Imperial Metals Corporation of Vancouver acquired Regional Resources and 
renamed the company Silvertip Mining Corporation (SMC). A large exploration program 
in 1997 involving diamond drilling, seismic surveying, and surface geological mapping 
resulted in the discovery of a new zone, the Silver Creek Extension. This added 
significantly to the total geological resource, which was subsequently recalculated 
(January 1998) at 2.57 million tonnes grading 325 g/t Ag, 6.4% Pb, 8.8% Zn and 0.63 
g/t Au. In 1998, SMC entered the Environmental Assessment review process with the 
provincial government for project certification. That year, various environmental 
baseline studies were done and monitoring procedures instigated, along with a 
reconnaissance CSAMT survey. 

1.6 ACKNOWLEDGEMENTS 

The program was canied out in the field by the second author (project manager), with 
the assistance of Chris Akelaitis, and lvor Saunders (camp manager). Program design 
and planning was completed by the second author, with technical assistance from Clay 
Craig. The support and guidance provided by Pat McAndless (Vice President, 
Exploration, IMC) is acknowledged and appreciated. David Henstridge (President, 
Peruvian Gold Limited) is thanked for his constructive input with respect to program 
design and direction. 
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The regional and property geology pertaining to the Silvertip project was given in some 
detail in the 1997 report (Silvertip Mining Corporation, 1998). Other sources of good 
information are Cordilleran Engineering (1985), Curtis (1986) and Bradford (1988). 
This chapter is a summary, taken from the 1998 project report (Silver-tip Mining 
Corporation, 1999) with minor modifications. 

2.1 REGIONAL GEOLOGY 

The Silver-tip property is situated in the northern Omineca Belt of the Canadian 
Cordillera (Fig. 2.1). The most important element of this region is the Cassiar terrane, 
composed of Upper Proterozoic through Middle Devonian carbonate and elastic 
sedimentary rocks formed on a marine platform on the ancient continental margin of 
western North America (Cassiar Platform), and overlying Devono-Mississippian rift- y 
related elastics (Earn Assemblage). Structurally overlying the Cassiar terrane is a 
tectonic assemblage of marginal basin and island arc sediments and igneous rocks of 
the Upper Paleozoic Sylvester allochthon (Fig. 2.2). 

The region was moderately deformed by folding and thrust faulting in the Jurassic, and 
later by extensional and dextral transcurrent faulting in the Late Cretaceous to early 
Tertiary (Fig. 2.3). The Cassiar Batholith, a large, granite to granodiorite intrusion of 
mid-Cretaceous age, lies west of the property. Small intrusions and related 
hydrothermal alteration of possibly Late Cretaceous age are minor but important 
features of the region. 

The main mineral deposits are syngenetic bante +/- lead, zinc prospects in Paleozoic 
sediments, and skam and replacement deposits related to Cretaceous intrusive and 
hydrothermal activity. An account of mineralization in the Ranchena district, including 
the Silvertip area, is given by Abbott (1983). 

The principal sources of regional geology data are Gabrielse (1963) Nelson and 
Bradford (1993) and Nelson and Bradford‘s (1987) open file map of the Tootsee Lake 
area, from which Fig. 2.3 is adapted. The regional stratigraphy is shown in the 
stratigraphic column in Fig. 2.4. 
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2.2 PROPERTY GEOLOGY 

2.2.1 Stratigraphy 

The geology of part of the Silvertip property where work was done is shown in Fig. 2.5, 
and the stratigraphic column in Fig. 2.6. Essentially, the area comprises easterly to 
southeasterly dipping Tapioca sandstone and McDame Group, overlain by the Earn 
Group. Ail these rocks are deformed by generally north-trending faults related to the 
Tootsee River fault system (Nelson and Bradford, 1993), the most important of which is 
the Camp Creek fault. 

Tapioca Sandstone 

This is an informal unit, partly equivalent to the (formal) Sandpile Group. The Tapioca 
is Silurian to Lower Devonian in age, and roughly 475 metres thick. It consists of pale 
buff-grey dolomitic sandstone to quartzite, silty dolostone and dolostone. The 
characteristic texture is well-rounded sand grains in a dolomitic cement. Good cross- 
bedding is present locally. 

McDame Group 

This carbonate unit hosts the massive sulphide mineralization at Silvertip. It consists of 
a lower dolomitic unit, about 100 metres thick, and an upper limestone unit up to 260 
metres thick. The McDame is Middle Devonian, but may extend into the Upper 
Devonian. 

The lower dolomitic unit consists of pale to dark buff-grey or blue-grey, very fine 
grained dolostone and silty dolostone, grading upwards into dolomitic limestone. The 
rocks are fairly well bedded, and locally have fine cryptalgal laminations. In contrast to 
the overlying limestone unit, this unit has a uniform, non-bioclastic texture. It is 
distinguished from the underlying Tapioca sandstone by the absence of sand grains or 
siliceous component, and by its colour and less blocky weathering. 

The main, upper part of the McDame Group is composed of distinctive bioclastic 
limestone, noted for its rich fauna of stromatoporoids, corals and brachiopods. The 
limestone is pale to dark bluish-grey, and fine to medium grained with a crystalline 
texture. It is moderately to thickly bedded (up to 1 or 2 metres). Parts of the limestone 
have been hydrothermally altered to a buff-grey, medium-grained dolostone, or to a 
pink or white, crystalline ‘marble’. 

The stromatoporoid Amphipora is characteristic of the limestone, as are several forms 
of massive stromatoporoids. The stratigraphic distribution of these fossils and of 
solitary and colonial corals and thick- and thin-shelled brachiopods has been used to 
construct a detailed biostratigraphy of the McDame, resulting in its subdivision into 8 
subunits (cf. Fig. 2.5). This scheme is the principal tool used in drill core logging and 
the subsurface reconstruction of the McDame, although the bioclastic facies are 
generally not recognizable in surface outcrops because of weathering. 

Brecciation is another important feature of the McDame limestone, again most 
conspicuous in drill core. Some of these are primary depositional breccias related to 

14 







karst erosion (see below), and others were formed much later by solution collapse 
processes due to hydrothermal activity accompanying mineralization. 

Earn Group 

In the Late Devonian, the carbonate platform emerged above sea level for a time, and 
the McDame limestone was karst eroded. This episode ended with crustal extension, 
re-submergence, and the deposition of the succeeding Earn Group siliciclastics in the 
Late Devonian through Early Mississippian. The basal Earn was deposited 
disconformably on the McDame with little or no angular discordance, but stratigraphic 
relief due to dissection at the unconformity is up to 165 metres. The top of the Earn is 
not preserved; the known thickness in the area varies between 600 and 1000 metres. 

The Earn comprises two coarsening-upward cycles (1 and 2) of distal to proximal 
turbiditic siliciclastics. In each sequence, the lower part is characterized by 
carbonaceous, siltstone-mudstone and lesser sandstone or greywacke (IA and 2A), 
and the coarser, upper part by sandstone-greywacke and chert-pebble conglomerate 
(1 B and 28). The rocks were deposited as intertonguing turbidite fans in extensional 
basins or half-grabens with restricted circulation. 

Unit 1A 
The basal Earn Group consists of very carbonaceous mudstone to siltstone (lAA), 
deposited directly on top of the McDame limestone, or in cavities at some depth below 
the unconformity, due to the muddy sediment infiltrating the karst features. These 
inclusions of Earn in the McDame are termed ‘enclaves’. The rocks are fine grained 
and finely laminated, and indicate low energy deposition under euxinic conditions. 
Syngenetic or diagenetic pyrite is present, generally less than 2%. The bottom few 
metres of 1A are commonly calcareous (1AC). Total thickness is up to 45 metres. 

Unit l&3 
The upper, coarser part of the lower cycle begins with interlaminated siltstone and 
sandstone, which becomes predominantly medium- to thickly bedded sandstone up- 
section. The sandstone is grey, medium- to coarse-grained greywacke, characterized 
by chert-rich detritus. Sandstone beds are generally centimetres to decimetres thick, 
separated by beds of siltstone or interlaminated sandstone-siltstone. These lithologies 
are only rarely calcareous. Pyrite, mainly syngenetic or diagenetic, typically vanes 
between 1 and 3 %, and is more prominent in the more argillaceous beds or laminae 
than in the sandstones. Graded beds of chert-argillite pebble conglomerate are 
common; they may be two metres thick in the upper part of the unit. 

The higher energy conditions implied by unit 1B suggest increasingly active, fault- 
controlled block uplifts and erosion in the basin. This mode of formation probably 
contributes to the wide variation in the thickness of unit IB, which ranges from as little 
as 60 metres to 200 to 300 metres. 

Unit 2A 
This is the lower, finer grained part of the upper cycle, and is the thickest and most 
inhomogeneous unit in the Earn Group. It is between 200 and 640 metres thick. 
Subunit 2AA at the base is recessive, dark grey to black carbonaceous mudstone to 
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siltstone. Above it is the lowest and generally thickest and most important of the 
several exhalite subunits that are diagnostic of Unit 2A: the D-zone exhalite. It consists 
of pale grey to buff, fine-grained, siliceous and pyritic, laminated exhalite. Above the D- 
zone is 2AC, a calcareous interval comprising interlaminated siltstone, talc-arenite and 
locally impure limestone; it is 5 to 80 metres thick. This is followed by a more siliceous 
subunit up to 100 metres thick, 2AS, consisting of thinly laminated siliceous siltstone, 
slate and fine sandstone. In addition to the D-zone, several other minor exhalites occur 
within subunits 2AC and 2AS. They are typically no more than a few metres thick, and 
some are probably not very laterally continuous. It is not clear if they occur consistently 
at the same stratigraphic horizons from place to place. 

The thickest (up to 450 metres) and most characteristic subunit of unit 2A is 2AP, which 
is composed of thinly to thickly interbedded and finely laminated slaty siltstone and fine- 
to medium-grained sandstone. The main feature of 2AP is the disrupted structure of 
the sandstone laminae which have been broken into discrete, sheared and rotated 
lenses millimetres to centimetres in size, due to slumping and soft-sediment 
deformation of a semi-consolidated turbidite sequence. 

Unit 28 
The highest unit of the Earn is 2B, which is marked by the abrupt appearance of 
coarse, chert- and argillite pebble conglomerates above subunit 2AP. It represents the 
upper coarse-grained component of the second cycle. These polymictic conglomerates 
are thickly bedded, and commonly grade into very well bedded greywacke-sandstone. 
They are typically matrix supported, and the clasts are rounded to subrounded. Unit 2B 
is at least 200 metres thick. It is quite similar to unit IB, but is distinguished by its 
coarser components, thicker bedding, and a lower amount of siltstone. 

2.2.2 Structure 

The basic structure of the Silvertip area is not complicated. Like the rest of the region, 
it is dominated by faulting rather than folding. Strata generally strike north to northeast 
and dip gently to moderately east to southeast. There are no fold closures affecting the 
local map pattern, which is characterized by a general younging of units eastwards, 
broken up by faults. 

The main regional ductile deformation resulted from crustal shortening in the Jurassic, 
when the Sylvester allochthon was tectonically emplaced onto the Cassiar stratigraphy 
and all units were subjected to folding, thrusting and foliation development, 
accompanied by very low grade metamorphism. The main foliation is generally parallel 
to bedding. A prominent extension lineation, trending north-northwest, is represented 
by elongated clasts in the Earn conglomerates, and is kinematically related to the 
foliation. A north-northwest-striking, moderately dipping crenulation of this foliation is 
discernible in argillaceous laminae and locally on foliation surfaces. Drilling and 
mapping in the main Silver-tip deposit area indicates that no significant folds are present 
here, but minor thrusts do occur and larger thrusts have been mapped farther west 
towards the Cassiar Batholith and elsewhere in the Cassiar terrane. 

Faults related to the Tootsee River fault system are Late Cretaceous through early 
Tertiary in age. The faults are mainly extensional with dominantly dip slip to oblique 
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slip, east-sid&dotin displacement. They strike predominantly north, ranging between 
northwest and northeast, and dip steeply. The most important fault in the deposit area 
is the Camp Creek fault, which in cross-section has a vertical separation in the order of 
several hundred metres, down to the east. Several other faults with the same general 
geometry are known in the area from drill hole information and surface mapping, but 
have much smaller, down-to-the-east displacements, in the range of metres to tens of 
metres. 

2.2.3 Mineralization and Alteration 

The Silvertip mineralization is manto-type, silver-lead-zinc massive sulphide, formed by 
hydrothermal replacement processes in McDame Group limestone. In Silver-tip 
terminology it is known as “Lower Zone” (Fig. 2.6). The main mineralized zones are not 
exposed, lying between about 50 and several hundred metres beneath the surface, 
and covered by the Earn Group. These zones are mainly north of Silver-tip Mountain 
and east of Camp Creek (Fig. 2.5). The ‘Silver Creek area is in the west and 
northwest; the ‘Discovery’ area lies farther east and at greater depth. To the north, the 
‘Discovery North’ area has received relatively little attention to date, but is likely 
continuous with the other zones. 

Another type of lead-zinc sulphide mineralization is present on the property, namely 
Early Mississippian syngenetic ‘sedex’ deposits associated with siliceous to baritic 
exhalite subunits in unit 2A of the Earn Group (see 2.2.1, above). These were the 
original exploration target on the property in 1980, but they are not considered 
economic, although they are of interest because they contain a sulphide overprint that 
may be related to the much younger hydrothermal event that mineralized the McDame 
carbonates structurally below. 

The main, manto deposits formed by the interaction of magmatically derived, metal- 
enriched hydrothermal fluids with McDame carbonate rocks. The source of the fluids 
has not been found, but an area of quartz-sericite-pyrite alteration south and southeast 
of Silver-tip Mountain might indicate a buried intrusion. This alteration has a fluorine 
signature, and has been dated at around 70 Ma (Late Cretaceous), the same age as 
felsic intrusions exposed elsewhere in the region. On this basis, the mineralization 
event is assumed to be Late Cretaceous, although it may be slightly older. 

Most of the mineralization so far defined occurs at the top of the McDame limestone, at 
or near the unconformable contact with the Earn Group, although significant sulphides 
are also present much deeper in the McDame. Mantos at the unconformity form 
stratabound, anastomosing tubes up to several metres thick and 30 metres wide, and 
extend for at least 200 metres in places. Narrower and thicker bodies of massive 
sulphide, between 20 and 30 metres thick, have been intersected locally by past 
drilling, and are more likely discordant, vertically oriented feeders connecting mantos at 
different levels. 

Contacts between the massive sulphides and the host limestone can be remarkably 
sharp, but transitional zones of alteration (silicification, dolomitization) and 
recrystallization and brecciation are common. The mineralization consists of massive, 
early-formed pyrite, pyrrhotite and sphalerite and lesser galena, and a slightly younger, 
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higher temperature, sulphosalt-sulphide suite of minerals. The latter contain the main 
silver-bearing phases including pyrargyrite-proustite, boulangerite-jamesonite and 
tetrahedrite (freibergite), as well as silver-rich galena. Quartz and calcite are the main 
gangue minerals and locally fill late-stage vugs and cavities. Brecciation of sulphides, 
mixed with limestone and vein quartz and calcite, attest to multiple phases of fluid 
infusion or syn-mineral, solution collapse processes. Unmineralized, crackle- or rubble 
brecciated limestone is common, as are tectonic stylolites. 

The main control on the mineralization is the Earn unconformity which formed a 
relatively impermeable cap to the upwelling fluids, concentrating the development of 
mantos. The mantos are believed to have been fed from depth by structurally 
controlled feeders or chimneys, probably channelled in faults such as the Camp Creek 
fault and numerous subsidiary fractures. Intra-limestone mantos formed by lateral fluid 
flow emanating from the feeders, and controlled by a combination of structural and 
stratigraphic permeability contrasts. 

Structurally controlled mineralization below the unconformity was the focus of the 1999 
program. 
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30 . GEOPHYSICS - CSAMT SURVEY 

3.1 INTRODUCTION 

A CSAMT (Controlled Source Audio frequency MagnetoTelluric) geophysical survey 
was completed over the Silver Creek South deposit area in July, 1999, in order to 
identify deep-level targets for a limited drill program to follow. The CSAMT technique is 
believed to be effective in imaging contrasting physical properties across high-angle 
boundaries in the subsurface, such as significant faults or (sub-)vertical sulphide 
bodies. The objective was to detect feeders to the unconformity mantos at Silver-tip, 
which most likely have a steep tabular or pipe-like form, and may extend to 
considerable depth. 

A major low-resistivity (i.e. conductive) anomaly was found on a reconnaissance 
CSAMT survey late in the previous field season in 1998 (Silvertip Mining Corporation, 
1999), situated just east of the Camp Creek fault around 424880E, %43325N. This was 
an apparently large, vertically oriented low resistivity anomaly, provisionally interpreted 
as a massive sulphide body, possibly a feeder or chimney occupying a high-angle 
structure in the hangingwall of the fault. This was judged to be a high priority 
exploration target for drilling. First, a more detailed CSAMT survey was necessary for 
more precise delineation of this and any other anomalies in the vicinity, in order to 
optimize the location of holes for the 1999 drill program. 

The detailed 1999 survey was done by Whytecliff Geophysics Ltd. of Vancouver, and is 
described in a self-contained report comprising Appendix A. (Note: The line or section 
numbers used throughout this survey report are the last four numbers of the UTM or 
mine grid.) 

3.2 RESULTS 

The 1999 CSAMT survey results generally confirmed the anomalies obtained in 1998. 
However, due to the different instrumentation and parameters employed, and the 
greater detail of the data, the anomalies are more fragmented than in the earlier 
survey. The new survey also revealed a curious tendency to locate the focus of low 
resistivity higher in the stratigraphy than would be expected, above the Earn-McDame 
unconformity instead of within the limestone. 

Despite these uncertainties, the main conductor was corroborated, and several others 
were revealed. Three anomalies were chosen as drilling targets, the first two of which 
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were drilled (see the following section on diamond drilling). For a full account of the 
CSAMT methodology and procedure, and a discussion of the survey results and 
targets, see Appendix A. (Note: The geological interpretations of the CSAMT sections 
included in Appendix A are based on past drilling and surface mapping, and are not 
interpretations of the CSAMT data itself.) 
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40 . DIAMOND DRILLING 

4.1 OBJECTIVES 

A small diamond drilling program, consisting of 3 holes totalling 1,285 metres (Fig. 2.5), 
was carried out to test the low-resistivity CSAMT anomalies obtained in the 1999 
geophysical survey (see previous chapter and Appendix A). The main objective was 
not simply to test the Earn-McDame unconformity for stratabound manto mineralization, 
but to drill as far down as reasonable (subject to results and drilling conditions) to 
determine whether the CSAMT features represented a deeply rooted feeder system(s), 
or chimney(s). 

Note: The drill hole numbering system (SSD-99-64 through 99-66) follows from the 
1997 SMC program, in which holes SSD-97-1 through 97-63 were drilled. 

The drill core logs and assay results are given in Appendix B and C, respectively. 

4.2 IMPLEMENTATION 

DJ Drilling Company Ltd. of Surrey, B.C. was contracted to complete the drilling, which 
was done between July 15 and August 14. A JKS Boyles 56 drill rig was used. Core 
diameter was HQ (2.5 inches) throughout. Bentonite mud and polymer were used to 
maintain the integrity of the hole. All three holes were drilled with an inclination of -90” 
to minimize deviation. The collar locations had been planned assuming a pattern of 
deviation based on past drilling experience; however, the actual holes deviated less 
than anticipated. 

Ground conditions encountered were similar to those of the previous program in 1997. 
However, recovery was greatly improved by the use of a more sophisticated mud 
program. Loss of circulation in the limestone occurred, but did not hinder the drilling 
performance nor production. Recovery was excellent other than in a few isolated 
intervals. 

Downhole surveys were done using a ‘Reflex EZ-Shot’ instrument provided by Reflex 
Instrument Canada. Readings were taken at 45 + 5-metre intervals or less, The 
instrument measured magnetic azimuth (subsequently corrected to grid north), 
inclination, temperature and total magnetic field. Following drilling, the collar locations 
were marked with wooden stakes. Core is stored on site in core racks. 
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4.3 SAMPLE ANALYSIS 

lntertek Testing Services (Bondar Clegg) of North Vancouver were contracted to 
analyze the core samples. All samples were pulverized to meet 90%, -150 mesh 
specifications, using an LM-2 (or equivalent) pulverizer. The fineness of the samples 
was required to ensure excellent digestion for the best results. 

ICP (Inductively Coupled Plasma) analyses of 34 elements were performed on all 
samples to determine the trace element suite. Aqua Regia (3HCI:HN03) digestion was 
used. Gold was done by wet geochemical analysis only. Special instructions applied 
for silver, lead and zinc, as follows: 

l If ICP Pb and Zn were greater than 0.1% (1000 ppm), a 0.5 g sample would be 
treated with 4-acid digestion. 

l If ICP Pb and Zn were greater than 15%, titration would be implemented. 

l If Ag was greater than 50 g/t, it would be analyzed by fire assay with a gravimetric 
finish. 

A blank or duplicate sample was taken alternately at approximately every tenth sample 
interval. 

4.4 RESULTS 

Hole SSD-99-64 

The first hole, SSD-99-64 (Target #I in Appendix A), was aimed at a large and strong 
CSAMT resistivity anomaly apparently centred at the unconformity very close to its 
intersection with the steeply east-dipping Camp Creek fault. This was considered to be 
a very favourable setting due to the size of this fault and its potential as a major conduit 
for hydrothermal fluids from depth. Although the fault would probably cut off the 
McDame limestone short of its full thickness, the footwall Tapioca Sandstone is also 
sufficiently calcareous for replacement mineralization, allowing for the deeper 
development of massive sulphides. 

The hole began in carbonaceous siltstone, mudstone and argillite near the base of 
Earn unit 2A. After approximately 20 metres, the contact with greywacke-sandstone of 
unit 1 B was crossed. This 2A/1 B contact was repeated due to a reverse fault or minor 
thrust at 44.7 metres down-hole, where a further 12 metres of 2A siltstone and 
mudstone was encountered, before crossing into 1 B sandstone again. 

The unconformity with McDame Group limestone was intersected at a depth of 217.7 
metres. Lower Zone massive sulphide occurred after drilling 6.9 metres of barren 
limestone, at 224.6 metres. Contacts with the limestone are irregular, and the zone 
includes remnants of the host rock. The zone is 4.0 metres thick, and dominantly pyrite 
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with minor gajena and sphalerite. Sphalerite is stronger in the middle of the zone. The 
Lower Zone averages 117 g/t Ag, 2.1% Pb and 9.72% Zn over 3.22 metres. The 
limestone below the zone for the next 94 metres is variably bleached, altered, 
brecciated and veined, but is unmineralized except for local zones of pyrite. 

This hole is important because the presence of a good thickness of massive sulphide 
about 250 metres southwest of the nearest mantos in Silver Creek South represents a 
significant step-out with respect to the known mineralization. This implies that the 
system is considerably larger than has been modelled with confidence so far. The 
thickness of the Lower Zone intersected (about 4 metres) is difficult to reconcile with 
the strength and size of the CSAMT anomaly that was targeted, because the 
correlation between the amount of resistivity measured and the volume of the massive 
sulphide responsible is an unknown factor. However, the thickness of the Lower Zone 
is not particularly large given the very low value of the resistivity, and it is not 
unreasonable to speculate that the drill hole did not penetrate the thickest part of the 
mineralization. 

Hole SSD-99-65 

The second hole, SSD-99-65, (Target #2 in Appendix A) was aimed at the narrow, 
vertically oriented CSAMT anomaly referred to in Chapter 3, first identified in 1998. 
Geological projections imply the anomaly could occupy a structure splaying off the 
Camp Creek fault at depth. Unlike the first target, this one is much closer to known 
mantos in Silver Creek South. The down-hole survey indicates that the drill hole did not 
penetrate CSAMT anomaly due to a less than expected deviation. 

This hole began at the base of unit 2A, in mudstone of 2AA, before passing into 
sandstone and conglomerate of unit 1B. Like hole 99-64, however, there may be a 
repeat of 2AA at a depth of 40 metres, due to a reverse fault or thrust. After the 
repeated 2AA, about 200 metres of 1 B sandstone and siltstone were intersected, with a 
few fault zones near the bottom. At the base of the Earn Group was 16 metres of very 
carbonaceous slate or mudstone of subunit IAA. 

Lower Zone mineralization was encountered immediately below IAA, though the 
contact is irregular and both the Earn and massive sulphides are strongly brecciated. 
This first sub-zone comprises pyritic massive sulphide and massive sulphide breccia, 
with various amounts of remnant limestone host rock and pyrite-rich sulphide. It 
averages 344 g/t Ag, 6.7% Pb and 9.35% Zn over 10.3 metres. The grade, mineralogy 
and texture of this interval are typical of unconformity-hosted mantos elsewhere in the 
deposit. 

It is followed by 6 metres of weakly mineralized fossiliferous McDame Group limestone. 
The limestone is variably brecciated and locally bleached. Narrow zones of pyrite and 
sphalerite replacement are present (but no appreciable galena). 

This limestone is succeeded by another, strongly mineralized Lower Zone, over 16 
metres thick. This sub-zone is different from the higher one, and is characterized by a 
heterogeneous and brecciated texture, suggesting several stages of fluid penetration, 
dissolution and mineralization. At least three varieties of sphalerite were noted (dark 
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red, black ma.rmatite, and translucent honey-brown), as was pyrite replacing pyrrhotite. 
Galena is irregular but locally very strong, and appears to be a later replacement 
phase. Sphalerite is also very strong locally. Fragments of limestone are common in 
massive sulphide breccia. This sub-zone averages 396 g/t Ag, 6.46% Pb and 8.79% 
Zn over 16.2 metres. 

The next interval is 3 metres of limestone, followed by 0.5 metre of mixed limestone- 
massive sulphide breccia. The entire zone, including the middle 6 metres of limestone, 
averages 318.4 g/t Ag, 5.52% Pb and 8.65% Zn over 31.4 metres. The rest of the hole 
comprises fossiliferous limestone, with minor brecciation and bleaching, and a trace of 
sulphides. 

This drill hole was the most significant result of the program, and in fact the largest 
aggregate thickness of mineralization ever intersected in a single hole on the property. 
Apart from its unusual thickness, the zone is also noteworthy for having a different 
character from other Lower Zones drilled in, for example, Silver Creek North and Silver 
Creek Extension, where most of the massive sulphide is relatively intact rather than 
brecciated. The lower and thicker sub-zone in 99-65 shows evidence of several stages 
of sulphide mineralization, and reworking of both massive sulphides and the limestone 
host rock. Reaction rims around limestone clasts attest to disequilibrium and a 
changing fluid environment. All this is interpreted to represent vertically oriented, 
feeder style fluid flow as opposed to the typical lateral fluid flow and replacement that is 
usually observed at Silver-tip. It is thought that 99-65 passes close to a high-angle 
structure or fluid conduit which allowed successive pulses of solutions to both 
mineralize and modify the adjacent rock as the feeder expanded outwards. This 
explanation could account for the observed textures, the thickness of the zone, and the 
associated geophysical signature. 

Hole SSD-99-66 

The third and final hole, SSD-99-66, was not primarily based on CSAMT results, but 
was a geological target which was raised in priority after the success of SSD-99-65. It 
was a step-out to the west of Silver Creek South, filling in a poorly tested area within 
older, widely-spaced holes between Silver Creek South and the Camp Creek fault. 

The hole began in Earn unit lB, and penetrated around 210 metres of interbedded 
sandstone, siltstone and mudstone, with minor conglomerate. This was followed by 
approximately 40 metres of laminated slaty siltstone before the unconformity with the 
McDame limestone was intersected. The limestone is variably crackle- and rubble- 
brecciated and frequently altered, bleached and recrystallized. Recrystallization and 
calcite veinlets are locally strong, but no mineralization was encountered except for 
minor disseminated pyrite. 

A major fault zone occurs at 312 metres depth and is believed to be the Camp Creek 
fault. It is characterized by carbonate fault gouge and mixed limestone-dolostone 
potphyroclasts, and locally has a few per cent (up to 10%) fine-grained disseminated 
pyrite. The footwall of the fault, at 326 metres, is Tapioca Sandstone, which also 
contains some minor fault zones at intervals. 
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50 . CONCLUSIONS AND 
RECOMMENDATIONS 

5.1 CSAMT GEOPHYSICS 

Both CSAMT drill targets intersected significant mineralization. Despite the apparent 
success, confidence in the CSAMT technique is somewhat weakened by certain 
features of the data, leading to difficulties in interpreting it and doubts that the 
anomalies targeted have been truly tested, and that these targets were the right ones. 

Computer projections indicate that each hole actually missed the centre of the 
respective anomalies because the deviation of the drill holes was less than had been 
accounted for in the location of their collars. Also, it may be argued that at least one 
of the two anomalies was not particularly well defined in the first place. In the end, it 
may be that the source of each anomaly was sufficiently large that even a near miss 
with the drill was still productive. 

The 1999 detailed survey used a different set of instruments and data processing 
from the 1998 survey, and this produced somewhat different and ambiguous 
characteristics in the data. The ambiguity associated with the unexpectedly shallow 
anomalies, located in the Earn Group, is cause for concern. Some of these might be 
attributable to exhalite mineralization. Precluding exhalites as the cause, these 
shallow anomalies could be an artifact of the methodology (although topographic 
corrections were carried out), or if taken at face value could indicate epigenetic 
sulphide-rich veins in the Earn. The latter possibility does have potential exploration 
utility: if these sulphides were introduced along a structure that roots in the McDame 
limestone, the anomaly could represent a useful marker of fault-controlled feeder 
mineralization in the carbonates at depth, even if it actually records something much 
higher in the section (Peter Megaw, Imdex, personal communication). 

Whatever the significance of the shallow anomalies, the future interpretation of CSAMT 
data might be improved by first doing bench-scale analysis of representative 
stratigraphic units, in order to characterize ‘background’ response. Sulphide-rich vein 
material from the Earn Group should be tested. 

Exploration for carbonate replacement deposits requires a multi-disciplinary approach, 
and that may include the continued utilization of CSAMT in the future, especially if 
confidence in the method can be refined. Despite the uncertainties and difficulties 
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discussed above,-it has to be conceded that neither of holes 99-64 and 99-65 would 
likely have been drilled at this stage of the project without the guidance of CSAMT. 

5.2 DIAMOND DRILLING 

The three-hole drilling program was a major success, as the first two holes (both 
CSAMT targets) hit significant mineralization. Hole SSD-99-64 intersected Lower Zone 
4.0 metres thick, 250 metres southwest of the boundary of the current mineral 
resource, and thus represents a substantial step-out. 

Hole SSD-99-65 intersected the biggest aggregate thickness, 31.4 metres, of massive 
sulphide and mineralized limestone yet on the property. The zone exhibits several 
features strongly suggestive of feeder-style as well as manto mineralization, and the 
average grade is comparable to the mantos in the Silver Creek zones to the north. 

The latter hole lies on or close to a long-recognized trend of mineralization in Silver 
Creek South that runs NW-SE. Interpretations of past drilling in this zone suggest the 
upward progression of mantos from a deep source in the southeast direction, possibly 
linked by vertical, structurally controlled feeders. Perhaps the mineralization in hole 99- 
65 is marginal to one of these feeders. Whether it represents part of a chimney or a 
smaller-scale connector between stacked mantos, it is strong evidence of the growing 
importance in this area of the vertical component of the fluid system. 

This NW-SE trend leads towards the surface trace of quartz-sericite-pyrite alteration on 
and south of Silvertip Mountain, and a magnetic anomaly in the Brinco Creek valley, 
both of which suggest an intrusive centre. This is still highly speculative, but the 
implications of all these features are impossible to ignore. The next phase of 
exploration should build on the encouragement from hole 99-65, and search for more 
evidence of deeper, vertically oriented replacement mineralization along this trend. 

Opening the underground workings and drilling from the southern extent of Drift E 
would facilitate the tracking of mineralization intersected in hole 99-65. The holes 
would be much shorter than would be possible from surface, and the capability of 
drilling closely spaced step-out fans would improve the chance of successfully tracing 
this presumed feeder zone, which is open for tens of metres or more in almost every 
direction except up. This area was previously drilled (from underground) with N-S 
vertical fans rather than with a range of azimuths, so drilling at a high angle to those N- 
S fans will provide a new perspective on the configuration of mineralization. In addition, 
it is recommended drilling some long, exploratory holes south and southeastwards from 
the end of the drift to test previously undrilled ground beneath the summit of Silver-tip 
Mountain, an area virtually impossible to explore from surface. 

It should be noted that these recommendations are not intended specifically to increase 
tonnage of the resource. Drilling success would indeed imply additional tonnage, but 
the proposal is primarily designed to increase knowledge regarding a style of 
mineralization that, if present to a significant degree, could greatly improve the 
economic outlook for the deposit. 
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5.3 SUMMARY OF RECOMMENDATIONS AND BUDGET PROPOSAL 

The focus of the proposed next phase of exploration is to track the thick mineralization 
found in hole 99-65, and seek more feeder-style zones in Silver Creek South. 

l Open and dewater the underground workings to the southern end of Drift E. 

Cost projection: $275,000 (5 weeks at $55,000 per week). 

0 Drill initially close-spaced vertical fans around 99-65 to establish dimensions of the 
zone. Follow up with infill drilling in the vicinity of known, sub-unconformity mantos 
to find more connecting feeders between them. 

l Drill longer, exploratory holes under Silvertip Mountain to explore the potential for 
progressively deeper and thicker mineralization towards a hypothetical thermal 
source in the southeast direction. 

Drilling cost: $875,000 (3,500 m at $250 per metre all in). 

l Total proposed budget: $1,150,000. 
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Executive Summary 

The 1999 detailed CSAMT survey identified three potential drill targets. One is 
associated with a large anomaly detected in a 1998 reconnaissance CSAMT survey. One 
is between Camp Creek and Silver Creek, and one is deep under Silvertip Mountain. 
However, current depth estimates suggest that these target anomalies may be caused by 
rocks that are too shallow to be in the McDame limestone, the normal host for manto 
massive-sulphide deposits on the property. Because of the uncertainty surrounding the 
true depths of the rocks associated with the low-resistivity anomalies, the targets should 
be drilled vertically whenever possible. The targets should be re-evaluated after the first 
drill hole. If the first hole hits sulphides in the McDame, then the other targets should be 
drilled. If it instead only hits exhalite, or some other conductor such as graphite, then any 
additional drilling should rely more on geologic targets than on CSAMT targets. 
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Introduction 

This report describes a controlled-source audio-frequency magnetotelluric (CSAMT) 
survey carried out at the Silvertip property during July of 1999. The survey was designed 
as a detailed follow-up program, to better delineate electrically conductive anomalies 
detected on a reconnaissance CSAMT survey conducted in 1998. 

Massive sulphide ore exists on the Silvertip property as manto deposits in the McDame 
limestone. The Earn Group, a series of sandstones, siltstones, and conglomerates, 
unconformably overlies the limestone. The McDame outcrops on the west side of the 
area of interest, but is covered on the east side by up to 800 m of Earn. The Camp Creek 
fault, a nearly vertical, north-south normal fault, separates these two regions. 

The known mantos exist at or just below the unconformity at the top of the limestone. In 
1998, Silvertip Mining Corporation believed that these mantos may have been fed from 
below through fractures or faults, which would also be mineralized. It was thought that 
potential feeders would be associated with the Camp Creek or associated splay faults. 
Therefore Silvertip Mining Corp. contracted a reconnaissance CSAMT survey, to explore 
for mineralized feeders or chimneys. 

The reconnaissance survey identified two anomalously electrically conductive features, 
one associated with the Camp Creek fault, and one deep under Silvertip Mountain. The 
main feature, near the fault, was vertically oriented, and suggested the presence of a 
mineralized feeder. However, the survey was not sufficiently detailed to allow the 
picking of drill targets. Therefore a detailed survey was conducted in 1999 to delineate 
the target, and to determine whether the two conductive features identified in 1998 were 
connected by a larger system. 

The results of the 1999 survey suggest that three potential drill targets exist on the 
property - the two previously identified, and an additional target between Camp Creek 
and Silver Creek. However, current depth estimates suggest that these target anomalies 
are caused by rocks that are too shallow to be in the McDame limestone, the normal host 
for carbonate-replacement manto massive-sulphide deposits. 
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Survey Location 

Figure 1 shows the location of the CSAMT grid at a scale of 15000 (the scale used 
throughout this report). Silvertip Mining Corporation provided line cutting and station 
coordinates. The station coordinates are provided in Appendix 1. Eighteen positions in 
the grid were not surveyed, and are therefore not shown on this map: three positions east 
of Line 3475 were missed because of equipment problems; three positions in the centre 
of Line 3000 were missed for safety reasons; and six positions east of Line 3000, and six 
positions east of Line 2900 were missed because of budget constraints. 

The heavy dashed line in the centre of Figure 1 represents the approximate position of the 
major anomaly detected in the 1998 survey. Lines 3475 through 3225 in the 1999 grid 
were chosen to better define the extent of this anomaly. Lines 3175 through 2900 were 
chosen to determine whether the major 1998 anomaly was connected to another anomaly 
deep under Silvertip Mountain, to the southeast. 

Field Procedures 

- 

- 

- 

- 

- 

CSAMT is an electromagnetic sounding technique that uses inductive loops or grounded 
electric dipoles as artificial signal sources. In 1998, the reconnaissance survey was 
conducted using the Stratagem@ system, manufactured by Geometries Inc. and EMI Inc. 
of San Jose, California. That system uses an inductive loop, as well as naturally 
occurring fields, as the sources. The description of that technique can be found in the 
report for that survey (Jarvis and Butler, 1998). For reasons of cost, the 1999 survey was 
conducted using equipment manufactured by Zonge Engineering and Research 
Organization Inc., of Tucson, Arizona. The Zonge equipment uses a grounded dipole as 
its source, and does not use natural fields. A summary of the method and the different 
styles of data acquisition can be found in Zonge (1992). 

The survey used two perpendicular dipoles, placed approximately five kilometres from 
the survey grid. The dipoles were centred at 6,648,OOO m N, 425,004 m E. Each dipole 
was 800 m in length, with one oriented at 105O, and the perpendicular at 195’. The 
equipment used consisted of a Zonge GDP-32 geophysical data processor, as the 
receiver; a GGT-10 10 kV electromagnetic signal source, and a ZMG 7.5 kW generator, 
as the transmitter; two ANT/lb magnetic antennae; and copper-sulphate porous pots as 
the electrical sensors. The data were collected in a tensor mode, to obtain both east-west, 
and north-south components of the subsurface electrical resistivity distribution. Three 
stations were surveyed at each equipment set-up, with the stations oriented side-by-side 
in an east-west direction. 

At each station, data were collected over a frequency range from 0.125 Hz to 8192 kHz. 
At each frequency, signals were collected for between two seconds (for the high 
frequencies) to two minutes (for the low frequencies). Getting good quality data at the 
lower frequencies was difficult, as the signal strength was very low. In fact, the 
transmitter was initially set up at the B.C. / Yukon border, approximately 10 km from the 
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survey grid, but was moved closer after initial tests showed that at that distance, signal 
quality was very poor throughout the entire frequency range. 

Data Processing 

Two types of data processing were performed. First, the data were transformed from 
resistivity-verses-frequency to resistivity-verses-depth, using the Bostick transformation 
(Jones, 1983). Static corrections were made to the data prior to the transformation, by 
smoothing the 4096 Hz resistivities, using a three-station smoother in both north-south 
and east-west directions, and then applying the resultant correction factor to the rest of 
the data. During the Bostick transformation, some data at low frequencies were 
transformed to depths that were shallower than those calculated for data from higher 
frequencies. This was indicative of significant noise in the data, since data from 
successively lower frequencies should always transform to deeper depths. Therefore 
some data were smoothed or edited in an attempt to produce meaningful resistivity 
sections. 

- 

This processing produces two sets of results: the transverse magnetic (TM) mode, which 
in this survey represents the east-west component of the subsurface resistivity; and the 
transverse electric (TE) mode, which in this survey represents the north-south component 
of the subsurface resistivity. It is important to understand that these two sets of results 
will not be identical. Since the resistivity of a rock is affected by structures such as faults 
and bedding, and by three-dimensional ore bodies, the resistivity will change with 
direction. 

The data were also sent to Zonge Engineering and Research Organization Inc., to be 
processed using their proprietary inversion software. This processing produces a two- 
dimensional minimum-structure model of the subsurface resistivity distribution that 
matches the measured data. The technique initially produces one-dimensional models of 
resistivity-verses-depth at each station. It then places all the models from stations on one 
line side-by-side, using the correct elevation of each station, and smoothes the result. 
The smoothed result is then fed into a two-dimensional inversion procedure as a starting 
model. The model is then altered until a reasonable fit is obtained between its predicted 
data and the measured data. This processing does not incorporate topography in the 
north-south direction. 

Results and Interpretation 

Two sets of results are shown, representing the two different types of processing. The 
Bostick transformation results are shown in four sets of sections: the TM mode, in east- 
west sections, shown in Appendix 2; the TM mode, in north-south sections, shown in 
Appendix 3; the TE mode, in east-west sections, shown in Appendix 4; and the TE mode, 
in north-south sections, shown in Appendix 5. The two-dimensional inversion results are 
shown as east-west sections in Appendix 6. 
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In addition to the resistivity sections, geologic overlays are provided for both east-west 
and north-south sections. The overlays, created by Silvertip Mining Corporation, are 
contained in Appendix 7, loose, so that they may be used on all three processing results. 
They are based on drill-hole and outcrop information, and are useful for determining 
whether target anomalies originate in the McDame limestone or the Earn Group. 

Targets 

Three targets have been identified in the sections, two with higher priority, and one with 
lower priority. 

Target #l: Line 3125 N 
The first higher-priority target is best seen on the TM mode of Line 3 125 N, in Appendix 
2. The target is centred at approximately 424,750 m E. The strongest part of the 
anomaly ranges in depth from 1300 m to 1100 m. A similar, narrower anomaly exists at 
425,000 m E. 

The overlay for this section shows that the low-resistivity cores of both of these 
anomalies correlate with rocks in the Earn. The probable position of an exhalite, which 
is known to exist at the base of Unit 2 in the Earn, is shown on the overlay. This suggests 
that the eastern anomaly is caused by the exhalite, and should therefore not be drilled. 
However, the larger western anomaly at 424,750 m E cannot be explained by the 
exhalite. 

The TE mode of Line 3125 only shows one anomaly, centred slightly to the east at 
424,800 m E. However, the two-dimensional inversion agrees more closely with the TM 
mode, centering the anomaly at 424,725 m E, with a depth range from approximately 
1220 m to 1050 m. Again, the target cannot be explained solely by an exhalite. 

In all three processing treatments, the anomaly begins in the Earn, and may or may not 
extend far into the McDame. However, it is centred too far west to be caused solely by 
the exhalite, and Silvertip Mining Corp. is unaware of other rocks in the Earn that could 
generate such a low-resistivity anomaly. The anomaly is also close to the Camp Creek 
fault, which was thought by Silvertip Mining Corp. to be a possible conduit for 
mineralizing fluids. This target appears to be the best of all detected in the survey. It is 
possible that it represents an ,ore body hosted by both the McDame and the Earn, or it 
may represent conductive rocks entirely in the Earn. 

Target #2: Line 3325 N 
The second higher-priority target is centred under Line 3325, at approximately 424,850 to 
424,900 m. It extends, on the TM mode section, at 424,850 m E, from approximately 
1260 m to 950 m elevation; and from approximately 1200 m to 800 m elevation, at 
424,900 m E, in the TE section. The geologic overlay for this line shows that the 
anomaly again begins in the Earn, and extends into the McDame. The two-dimensional 
inversion suggests that the anomaly is centred in the Earn. The base of Unit 2 in the 
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Earn where an exhalite may exist, is present in the eastern third of the section. However, 
it cannot be used to explain the anomaly at 424,850 m E. 

Therefore, this target is similar to target #l, in that it may represent an ore body that 
extends from the McDame up into the Earn, or it may represent a body solely in the Earn. 

Target #3: Lines 5200 E and 5250 E 
The third target is a lower priority target, and should be re-evaluated after the results 
from the first target are known. The anomaly appears on both the TE and TM sections of 
Lines 5200 E and 5250 E, centred at approximately 3 150 m N. On the TE sections, the 
target extends from approximately 1400 m to 800 m, placing it again in both the Earn and 
the McDame. However, exhalites may exist throughout this section, and so this target 
should be treated with caution. It is also much deeper than the other targets, and 
therefore would be harder to drill. 

Discussion 

The two different types of data processing can lead to very different images of the 
subsurface. For instance, target #2 appears in the Bostick transformations, but does not 
appear strongly in the two-dimensional inversion. On the other hand, the inversions can 
produce large anomalies where no anomalies are present in the Bostick transformations. 
This occurs on Line 3275. The inversion produces two anomalies: one in the eastern half 
of the section, centred at 1200 m elevation, that appears to correlate with an exhalite; 
and a large anomaly in the western half that extends from the Earn, through the McDame 
limestone, and into the underlying McDame dolostone. sowever, there is little or no 
correlation with the Bostick sections. Therefore, this may represent an additional target, 
if the first drill holes indicate that the inversion results are accurate, whereas the Bostick 
results are not. 

It should be noted that signal quality of the low-frequency data was very poor. This 
means tbat the signal strength from the deeper rocks such as the McDame was poor. 

Conclusions 

The anomalies detected in this survey are all similar in that they appear to correlate, at 
least in part, to rocks in the Earn They may represent ore bodies that extend into the 
McDame, but there are no anomalies that correlate solely to rocks in the McDame. This 
should introduce a note of caution in the interpretation of the anomalies. Because of the 
uncertainty surrounding the true depths of the rocks associated with the low-resistivity 
anomalies, the targets should be drilled vertically whenever possible. The targets should 
be re-evaluated after the first drill hole. If the first hole hits sulphides in the McDame, 
then the other targets should be drilled. If it instead only hits exhalite, or some other 
conductor such as graphite, then any additional drilling should rely more on geologic 
targets than on CSAMT targets. 

Silvertip 1999 CSAMT Survey Final Report 8 



Whytecliff Geophysics Ltd. 

References 

Jarvis, K. D. G., and Butler, D. B., 1998, Silvertip CSAMT Survey: Final Report, 
submitted by Whytecliff Geophysics to Silvertip Mining Corporation. 

Jones, A. G., 1993, On the equivalence of the “Niblett” and “Bostick” transformations in 
the magnetotelluric method, Journal of Geophysics, 53,72-73. 

Megaw, P. K. M., 1998, Report on field visit to Silvertip Project, B. C.: memo from 
IMDEX Inc. to Imperial Metals, p. 1-29. 

Zonge, K. L., 1992, Introduction to CSAMT, in Practical Geophysics II, Northwest 
Mining Association. 

Silvertip 1999 CSAMT Survey Final Report 9 








































































































































































































































































































































































