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The Shag lead-zinc-silver property is situated in the Golden and Fort Steele Mining 
Divisions at 50”38’ N latllude and 115”3O’W longitude on map area NTS 82511 &12. 

The mineralization is contained within Middle Cambrian carbonates in the middle ranges of 
the Rocky Mountains in southeastern British Columbia and.was staked in August of 1977. 
Fourteen sphalerite-galena occurrences dare known to exist along a 5 kilometre length of 
Shag Creek Valley. Twelve of these showings are stratabound and occur along two 
separate stratigraphic horizons as discontinuous, elongate lenses, or thin zones of 
mineralization that form in the upper part of a dolostone, at or near a limestone contact. 
There are numerous similar dolostonalimestone horizons within the claims group that are 
not mineralized. The reason for the development of the mineralized occurrences along only 
two stratigraphic horizons is not completely understood. The mineralized zones appear to 
have accumulated in dolomitiied and early brecciated portions of a carbonate bank or shoal 
complex, along the edge of a shale basin. 

The persistent nature and number of showings along two similar stratiiraphic horizons 
suggest there is some potential that they are an expression of a ‘completely’ blind ore body. 
Adequate testing of the mineralized B could require 1500 metres of drilling in ten 
to fifteen holes. Them also is not adequately tested on the west side of Shag 
creek where drill hole 79-6 bottomed in zinc minerallltion within a large zinc soil anomaly. 
At least 1200 m of drilling in 6 holes 200 m deep are required to test this zone of 
mineralization. 

During 1998 a sample ofgalena from the Redbed showing was analyzed for its lead isotopic 
composition and unexpectedly these results plotted a the growth curve in a Cretaceous, 
not middle Cambrian, age position. In August 1998 the property was accessed by 
helicopter and samples of galena-sphalerite were collected from several of the known 
showings. Nine of these samples, labeled Shag 1-9, were broken in half and equal size 
pieces were sent to both Chemex Labs Ltd. for 30 element ICP analysis, plus zinc, gallium, 
germanium assays, and to Vancouver Petmgraphics Ltd. for thin section examination, 
mineral identification and petrographic descriptions. 

Sample Shag 1 was from the BM showing, samples Shag 2, Shag 6, and Shag 7 were from 
the C-4 showing, sample Shag 4 was from the C-3 showing and samples Shag 3, Shag 5, 
Shag 8 and Shag 9 were from the Redbed showings area. 

The analytical data showed that many of the samples contained high concentrations of zinc 
and lead which was expected as they were well mineralized. Several samples also 
contained significant concentrations of silver (99 ppm), germanium (.03%, 300 ppm) and 
thallium (100 ppm). 

Both the Chemex Ltd. analytical results and a petrographic report by John Payne of 
Vancouver Petrographics Ltd. are included in this report. 

-l- 
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U)CATION. ACCESS. PHYWPHY AND TlTl,Jf 

The claims are located near 50”38’N, 115” 3O’W, in the Albert River drainage about 35, km 
east of Radium, B.C. (see figure 1, following page). The north end of the claims can be 
reached by logging roads, about 55 km from Canal Flats or 60 km from Radium. Higher 
elevations and the southern parts of the claim group are best approached by helicopter. 

The claims are located within the middle Range ofthe Rocky Mountains at elevations 4,000 
to 8,500 feet. Vegetation consists of spruce, fir and cedar trees with moderate underbrush. 
Numerous small creeks and springs drain the property area, all flowing into Shag Creek, 
which bisects the property and flows northwestwardly into the Albert River, which in turn 
flows southwesterly into the Kootenay River. 

Moderate precipitation may be expected annually, with an accumulated snowfall in the order 
of 3-5 m over the winter months. 

The table below, summarizes claim tenure. 

CL AIM STATUS - SHAG 14 

Auaust 15. 1999 

Total I 1 16 I 
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Report for: 

Chris Graf, 
E&all Mining Corp., 
307 - 475 Howe Street, 
Vancouver B.C., V6C 2B3 

Project: Shag Property, 
M.VT stratabound sedimentary Zn-Pb deposit, 
Middle Cambrian Carbonates, Eastern B.C. 

Samples: 1-9 

August, 1998 

The samples are recrystallized Middle Cambrian sedimentary rocks containing a variety of 
intergrowths of carbonates, quartz, and sulfides. Sphslerite is the dominant sulfide, being present in all 
samples, commonly as irregular, granular grains. Pyrite is widespread but not abundant. Galena is 
concentrated in a few samples, commonly as coarse, replacement or recrystallized patches, and as 
intergrowths with very tine-grained quartz. Some samples contain recrystallized zones or breccia 
matrix dominated by dolomite with lesser quarts and sphalerite. A few late carbonate veinlets are 
dominated by dolomite. 

Carbonates were distinguished in part on the style and rate re&tion on’contact with dilute, 
cold HCI. Calcite begins to react immediately, and after. a few seconds effervesces vigorously. 
Dolomite reacts immediately, but the reaction continues as a slow bubbling on the surface. At&rite 
reacts more slowly than dolomite, with bubbles forming on the surface atIer several seconds’ contact 
with the acid. Dolomite/calcite has a reactivity intermediate between that of calcite and dolomite. As 
well, the refractive index increases from calcite to dolomite to a&rite, although the presence of dusty 
inclusions in many samples changes the apparent relief and makes this not as useful a method to 
distinguish the carbonates as the reactivity with cold, dilute HCl. 

A: Samples dominated by Carbonate (mainly Dolomite) 

Sample Shag 1 is a quartz-beating dolomite dominated by cryptocrystahine to extremely tine- 
grained dolomite, with minor to moderately abundant quartz, and scattered patches of sphalerite and 
disseminated pyrite grains. Coarser-grained recrystallized patches of dolomite contain scattered, 
irregular patches of sphaksrite and one lens of pyrite. 

a 

Sample Shag 2,is moderately foliated, with lenses rich in dolomite/calcite enclosed in a matrix 
dominated by extremely tine-grained quartz with lesser dolomite and ~minor sericite/muscovite and 
pyrite. Sphalerite forms abundant, irregular, disseminated, ‘granular grains and clusters. Galena occurs 
locally, mainly with sphalerite. 



Sample Shag 4 contains f@ments up to a few cm in size of very fine-grained ‘dolomite 
enclosed in a matrix of commonly coarser grained dolomite/calcite and sphalerite. 

Sample Shag 6 contains wavy bands dominated by very fine-grained dolomite/calcite, with 
lesser lenses and patches dominated by cryptocrystallme to extremely fine-grained quartz. Granular 
sphalerite occurs in both. Galena is concentrated strongly in some quartz-rich patches. Pyrite occurs 
in both as disseminated grains and clusters of a few grains. Ti-oxide forms disseminated patches, 
mainly in dolomite-rich layers. Sphalerite forms a few coarser replacement patches and lenses up to 
several mm across; these have minoi recrystahimd rims of quartz, calcite/dolomite, and muscovite. 

Sample Shag 8 is dominated by very tine-grained dolomite containing minor patches of quarts 
and of sphalerite. The rock was fractured moderately, and fractures filled by coarser-grsined, 
recrystallized veinlets and patches of dolomite, sphalerite, and quartz. 

B: Sampla dominated by Quartz 

Sample Shag 3 is a banded rock dominated by very tine-grained quartz with lesser dolomite/ 
ankerite and moderately abundant granular sphalerite. One band up to 2.5 mm wide contains 5% 
disseminated galena. A replacement patch is of coarse-grained galena bordered by quartz. In the hand 
sample are other replacement patches of galena(?)-quartz up to several mm across. Dolomit&nkerite 
is weathered to limo&e, and galena is altered slightly tom cerussite. 

Sample Shag 5 is a banded rock dominated by very line-grained quarts and lesser a&rite, 
with disseminated patches of sphalerite and minor ones of pyrite. A few replacement patches and 
lenses are dominated by galena with much less abundant sphalerite and quartz. It is similar to Sample 
shag 3. 

Sample Shag 7 is moderately banded. Most bands are dominated by cryptocrystalline to 
extremely fine-grained quartz and fine-grained granular sphalerite, with much less sericite intergrown 
with quarts and minor muscovite, mainly intergrown with sphalerite. In about l/3 of the section, 
moderately abundant a&rite/dolomite is~iiitergrown with quartz. Quartz also forms scattered coarser 
grains, in part prismatic. Galena is concentrated in certain layers and patches in intergrowths with the 
tiner-grained variety of quartz. 

Sample Shag 9 is coarsely banded, with layers dominated by quartz, sphalerite, and dolomite. 
&&na is concentrated in a few patches with quartz. Minor later veinlets are of dolomite. 

A series ofphotographs was taken to illustrate typical and unique textures. The list of 
photographs follows the detailed petrographic descriptions. 

pLg+ d 
ohn GI Payne, Phi ., 

Td: (604)-986-292 
Fax: (604)-983-3318 
email: johnpayn@istar.ca 



Sample Shag 1 Quartz-bearing Dotomite with Disseminated Sphalerite 

The sample consists of cryptocrystahine to extremely fine-grained dolomite with minor to 
moderately abundant intergrown quartz and scattered patches of sphalerite and disseminated pyrite 
grains. Coarser-grsined recrystallized patches of dolomite contain scattered, irregular patches of 
sphalerite and one lens of pyrite. 

dolomite 
cryptocrystallineIextremely tine 
tine-grained 
clu- 
sphalerite 
pyrite 
sericite/muscovite 

40-45% 
40-45 
12-15 
l- 2 (colourless to medium orange) 
0.3. 

trace 

Much of the sample consists of cryPtocrystahine to extremely fine-grained, dolomite. ‘this has 
an apparent high relief, and may contain dusty opaque inclusions, giving the hand sample a dark gmy 
to black colour. Many ofthese zones contain l-5% disseminated quartz grains averaging 0.02-0.05 
mm in size. 

A few patches up to 2 mm in size are dominated by very tine-grained quartz with less abundant 
disseminated, ctyptocrystalhne to very fine-grained dolomite. 

Sphaierite forms irregular patches averaging 0.05-o. 15 mm in size, mainly intergrown with 
very fme-grained quartz, and patches averaging 0.03-0.05 mm in size intergrown with extremely fine- 
grained dolomite. Coarser patches averaging 0.1-0.3 mm in size and one 0.8 mm across are 
intergrown with recrystallized dolomite. Sphalerite varies in colour from colourless to medium 
orange, with some grams showing a vague growth zonation. A few coarser sphalerite grains contain 
one or two inclusions averaging 0.01 mm across of a light grey, opaque mineral, possibly tetrahedrite; 
the grains are too small for optical identification. 

Pyrite forms disseminated, equant grams averaging 0.03-0.07 mm in size. 
Muscovite forms a few subhedrsl flakes up to 0.07 mm long. 

Recrystallized patches averaging l-2 mm in siie and up to several mm across are mainly of 
dolomite grains averaging 0.1-O. 5 mm in size. 

In one elongate lens of coarser grained dolomite is a lens 2 mm by up to 0.4 mm in size of 
subhedral pyrite grains averaging 0.05-O. 1 mm in size. Some of the grains contain abundant, 
cryptocrystahine to extremely tine grained, disseminated inclusions of non-reflective material of 
unknown composition. Bordering the pyrite, mainly at one end of the lens, are minor patches of 
extremely fine-grained sericite and lesser quartz. 

a 



! 

Shag 

Shag 1 Irregular patch of varicoloured sphalente intergmwn manly wth quartz and surrounded by panlY 
recrystallized dolomite. minor wy!ite (opaque). Plane Light. Length of photo: 1.3 rnrn. 

-9- 



Sample Shag 2 Lensy, Dolomite/CalcittQuartz-Sphaierite Rock 

The sample is moderately foliated, with lenses rich in dolomite/calcite enclosed in a matrix 
dominated by extremely fine-grsined quartz with lesser dolomite and minor seticite/muscovite and 
pyrite. Sphalerite forms abundant, irregular, disseminated, granular grains and clusters. Galena occurs 
locally, mainly with sphslerite. 

dolomite/calcite 40-45% 
.qualtz 40-45 
sphaierite S-10 (colourless) 
sericitelmuscovite l-2 
pyrite 0.5 
Sal- Ulill0r 

Dolomite/calcite occurs as lenses up to a few cm long and a few mm wide of extremely fine to 
very fine grains. In quartz-rich patches it also forms di sseminated, anhedral to ‘euhedrai, rhombic 
porphyroblasts averaging 0.05-o. 1 mm in siie. 

Quartz occurs mainly as aggregates of snhedral grains averaging 0.0 1 mm in size intergrown 
with minor sericite and minor to moderately abundant disseminated patches of carbonate. A fav 
anhedrsl to subhedrsl prismatic grains horn 0.1-0.5 mm long are associated mainly with patches of 
sphalerite. 

Sphalerite forms equant, anhedral, commonly granulargrains and clusters up to a few mm 
across of grains averaging 0.15-0.3 mm in size, anda few up to 0.7 mm across. Some are rimmed by 
a zone in which sphalerite is intergrown with muscovite andminor Pyrite. A few contain minor 
inclusions of galena averaging 0.03-0.04 mm in size. 

Galena also occurs in two patches up to 0.2 mm in siie in which it forms intimate, skeletal 
intergrowths with quartz. A few irregular patches of gslena up to 0.05 m in size are intergrown with 
quartz and carbonate away tiom sphalerite. 

Pyrite forms disseminated, subhedral to euhedrsl grains averaging 0.01-0.015 mm in size. It is 
concentrated in a few clusters up to 0.15 mm acrossof grains averaging 0.03-0.05 mm in size. Some 
of these contain 20% interstitial patches of gslena. One lens 2 mm long is dominated by pyrite grains 
averagrng 0.02-0.05 mm in size, with inter&al patches of carbonate and minor ones of gaiena and of 
sphalerite. 

Sericite/muscovite forms disseminated flskes averaging 0.015-0.03 mm in length intergrown 
with quartz and along grain borders of carbonates. It is concentrated slightly along borders of a few 
sphalerite-rich patches. 



Shag 2 

Shag 2 Patch of granular sphalerite grains with interstitial quartz. dolom~telcalc~te. and muscowte. minor 
patches of gaiena; adjacent in extremely fine grained carbonate is a patch of pyrite with interstitial 
galena. Reflected light. Length of photo: 1.3 mm. 

-11. 



Sample Shag 3 Banded Quark-Dolomite/AnkSp~le~te Rock, one Galena-bearing band; 
Replacement Patch of Galetia-(Quartz) 

The sample is dominated by,very fine-grained quartz with lesser dolomite/ankerite and 
moderately abundant granular sphslerite. One band up to 2.5 mm wide contains 5% disseminated 
galena. A replacement patch is of coarse-grained galena bordered by quartz. In the hand sample are 
other replacement patches of galena(?)-quartz up to several mm across. Dolomite/ankerite is 
weathered to limonite, and galena is altered slightly to cerussite. 

w- 
dolomit~anlcerite 
sphalerite 
gslena 
pyrite 
sericite 

62-67% 
17-20 
12-15 (pale orange) 
1-2 
0.1 

minor 

Quartz forms airhedral grains averaging 0.05-0.07 mm in sine, with a few from 0.1-O. 15 mm 
across. A few anhedral, prismatic grains are up to 0.2 mm long. 

Dolomit&nkerite forms anhedral to locally euhedrsl grains averaging 0.03-0.05 mm in size, 
disseminated in quartz and concentrated locally in dolomite-rich patches up to a few mm across. In 
the weathered part of the section, it is altered strongly to completely to limonite and opaque iron 
oxides, indicating that the carbonate has a moderate iron content. 

Sphalerite forms disseminated irregular grains averaging 0.2-0.4 mm in size, mainly intergrown 
with quartz. Some grains show slight colour zoning from coiourless to light orange. 

Sericite forms a few patches up to 0.1 mm in sine of cryptocrystalline to extremely fine grains. 

Pyrite forms disseminated grains averaging 0.02-0.05 mm in sine; these are very irregularly 
distributed through the sample. A few coarser grains are up to 0.2 mm across. A few irregular, 
discontinuous seams up to 0.3 mm wide contain moderately abundant pyrite grains averaging O.Ol- 
0.02 mminsize. 

A few replacement patches up to a few mm across are of coarse-grained galena. It is fractured 
slightly and altered slightly along grain borders and fractures to cerrusite. Galena is concentrated 
strongly in a band up to 2.5 mm wide in which it forms 5-10% interstitial patches averaging 0.05-0.1 
mm in size between quartz and dolomitekkerite grains. It is not spatially associated with nearby 
coarser grained sphakrite. 

-12- 
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Shag 3 Irregular. granular sphaledte intergrown wth quartz and much less dolomltelankente, with interstitial 
patches of galena in quarh-dolomitelankente matrix in the galena-iich band. Reflected light. Length 
of photo: 1.3 mm. 

Shag 3 Coarse patch of galena (showmg cleavage pits), altered along border and fractures to cermsite; 
adjacent to quartz-rich rock with lesser dolomatelankerite wth interstitial patches of galena. 
Dolomitelankerite is altered moderatelylo non-reflective iron oxides. Reflected light. Length of photo: 
1.3 mm. 

-13- 
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Sample Shag 4 Brecciated AnkeritelDolomite Rock; Matrix of Sphalerite-Dolomite/Calcite; 

The sample was brecciated, and contains fragments up to a few cm in size of very fine-grained 
dolomite enclosed in a matrix of comt~ordy coarser grained dolomite/calcite and sphalerite. 

fragments 
dolomite 
sphalerite 
pyrite 
matrix 
dolomite/calcite 
sphaletite 
muscovite 
pyrite 
galena 

50-55% 
0.5 
0.2 

20-25 
12-15 (colourless) 
minor 
minor 
trace 

The fragments are dominated by equant, recrystallized dolomite grams avenging 0.03-0.05 
mm in size. These grams are characterized by dusty inclusions, which give the grains a pale brownish 
hue. Some fragments are more reactive with dilute kIC1 than others, although their optical appearance 
does not appear significantly different. 

_ Sphalerite is very irregularly distributed, with some patches of host rock containing up to 10% 
disseminated grains averaging 0.005-0.015 mm in size, and others vbtually tiee of sphalerite. 

Pyrite forms disseminated grains averaging 0.005-0.01 mm in size, with a few from 0.02-0.05 
mm across. Coarser grams are subhedral to euhedrak Several coarser grains are altered slightly along 
their margins to hematite. 

A few very irregular stylolitic seams are defined by wispy patches of non-reflective opaque. A 
few diise seam up to 0.3 mm wide contain cryptocrystslhne dolomite and minor, disseminated dusty 
to extremely 6ne-grained opaque (probably mainly Fe-oxides), and scattered, subhedral to euhedral 
grains of pyrite up to 0.1 mm in size. Another discontinuous lens up to 0.1 mm wide contains 
extremely fine-grsined sericite bordered by non-retlective opaque. 

A few (early?) replacement veins averaging 0.2 mm wide are of dolomite grams averaging 
0.05-O. 1 mm in size. Dolomite in these contains moderately to much fewer dusty inclusions than tiner- 
grained dolomite in the fragments. 

The fragments are herded by a coarser grained matrix containing sphalerite and 
dolomite/calcite. A few recrystallized patches up to several mm across are of dolomite grains 
averaging 0.2-l mm in size with only minor sphaletite. Other patches are dominated by sphalerite as 
anhedral grams averaging 0.5-2 mm in siie. Other patches, which border and extend in seams away 
from coarser sphalerite grains, contam e&remely tine to very tine-grained sphaletite disseminated in 
dolomite. Dolomite/calcite in the matrix ranges from mclusion-free to containing about the same 
abundance of dusty inclusions as in the early(?) veinlets; most inclusion-free grains are interstitial to 
the coarser variety of sphalerite. Sphalerite commonly contains minor inclusions of pyrite averaging 
2-5 microns in Size, and a few grams contain minor irregular, commonly elongate inclusions of galena 
averaging 0.02-0.03 mm long. 

A few sphaletite-rich patches contain minor to moderately abundant Sakes and clusters of 
flakes up to 0.05 mm long of muscovite. 



. 

ina abundant disseminated, extre 

minor pyrite in a coarser-grained m&i; dominated by sphalerite with lesser dolomite. Reflected light 
Shag 4 

Shag 4 Fragment of very fined grained dolomite, variable matrixwith patches of coarsergrained dolomite (with 
fewer dusty inclusions), extremely fine sphaletite intergrown wth dolomite, parser sphaleiite grains 
free of muscovite induslons, and a patch of sphalerite containing several flakes of muscovite. Plane 

light. Length of photo: 2.3 mm. 



Shag 4 Coarse recrystallized patch of dolomite (with variable abundance of dusty inclusions, much more 
abundant in cores of some grains) in very fine grained dolomite (with moderately abundant dusty 
inclusions), patches of sphaledte sunuunded by zones of abundant. extremely fine-grained sphalerite 
in dolomite. Plane light. Length of photo: 2.3 mm. 

-16- 



Sample Shag 5 Banded Quark-Ankerite-(Sphaierite) Rock; Replacement Patches olGalena 

The sample is dominated by very fine-grained quartz and lesser ankerite, with disseminated 
patches of sphaierite and minor ones of pyrite. A few replacement patches and lenses are dominated 
by gaiena with much less abundant sphakite and quartz. 

s- 65-70% 
ankerite 17-20 
sphalerite 7- 8 (colourless to pale orange) 
pyrite l-2 
leucoxene minor 
replacement patches 
galena 3-4 

Quartz forms anhedral grains averaging 0.05-O. 1 mm in size. Scattered coarser grains are from 
0.1-0.25 mm in size, some of these are prismatic. Scattered patches up to 1.5 mm in size are of 
intergrowths of finer grained quartz averaging 0.03405 mm in size; some of these grains are 
elongate. 

Ankerite forms anhedral to subhedral grains averaging 0.03-0.08 mm in size, with a few up to 
0.2 mm across. A few patches and discontinuous lenses up to a few mm in size are dominated by very 
fine-grained ankerite with much lass abundant quark. In a few irregular patches, ankerite is stained 
light orange by limonite. 

Sphalerite forms disseminated grains averaging 0.2-0.5 mm in siie and a few up to 0.8 mm 
across. Bordering a few of these are patches in which quartz and ankerite contain S- 15% irregular, 
much finer grained sphalerite. Some sphalerite grains are zoned from colourless to light orange. 

Pyrite is concentrated in a patch 1.5 x 0.6 mm in size in which it forms subhedral grains from 
0.1-0.5 mm in size. It contains abundant inclusions of leucoxene. A few patches from 0.1-0.3 mm in 
size consist of clusters of pyrite grains averaging 0.02-0.05 mm in size surrounding a core of 
leucoxene. Pyrite also forms disseminated grains averaging 0.005-0.015 mm in size and a few up to 
0.1 mminsize. 

A few replacement patches up to several mm across are dominated by coarse&ined galena. 
Along some margins are intergrowths of quartz and lesser at&rite with abundant interstitial galena. 
Along some of the borders of the patch, galena is replaced slightly to moderately by cerussite. 

-17- 



Shag 5 Replacement patch of gakna and minor sphalerite; intergrown with quartz and much less ankerite 
containing abundant interstitial galena. Reflected light. Length of photo: 2.3 mm. 

Shag 5 Patches of granular sphaletite intergrown wth quartz and mwx anketite. Reflected light. Length of 
photo: 2.3 mm. 

-1% 



Sample Shag 6 Banded Dolomite/CalcitoQuar&Sphalerit~Galena-Pyrite-Ti-oxide) Rock; 
Replacement Patches of Sphalerite 

The sample cor~tains wavy bands dominated by very fine-grained dolomite/calcite, with lesser 
lenses and patches dominated by cryptocrystalline to extremely fine-grained quartz. Sphalerite occurs 
in both. Galena is concentrated strongly in some quartz-rich patches. Pyrite occurs in both as 
disseminated grains and clusters of a few grains. Ti-oxide forms disseminated patches, mainly in 
dolomite-rich layers. Sphalerite forms a few coarser replacement patches and lenses up to several mm 
across; these have minor recrystallized rims of quartz, calcite/dolomite, and muscovite. 

dolomite/calcite 75-80% 
w- 10-12 
sphalerite 3- 4 (colourless) 
pyrite 0.5 
Ti-oxide 0.3 
isal- 0.3 
replacement patches 
sphalerite 5- 7 
q- 0.1 
calcite/dolomite minor 
muscovite trace 

DoIomitekalcite forms equant, subhedral grains averaging 0.05-O. 1 mm in size. Some patches 
up to 1 mm across are of extremely Sne-grained dolomite/calcite. Some bands contain minor to 
moderately abundant, interstitial cryptocrystalline to extremely fine-grained quartz, Other bands 
contain minor to moderately abundant disseminated patches of leucoxene averaging 0.05-0.07 mm in 
size. 

Several bands and patches are dominated by cryptocrystalline to extremely fine-grained quartz 
with minor to abundant disseminated grains of dolomite. A few quartz grains and clusters of a few 
grains average 0.05-O. 1 mm in grain siie. 

Sphalerite forms disseminated anhedral grains averaging 0.2-0.4 mm in size in both 
dolomite/calcite and quartz-rich bands. 

Galena is concentrated strongly in quartz-rich patches as irregular, interstitial grains averaging 
0.01-0.03 mm in size. It also occurs as irregular interstitial patches and seams with leucoxene in a few 
dolomitekalcite-rich layers. 

Pyrite forms disseminated grains averaging 0.01-0.02 mm in siie, and a few up to 0.05 mm 
across. It is concentrated moderately to strongly in a few bands. A few clusters up to 0.5 mm long 
contain anhedral grains averaging 0.03-0.05 mm in size. 

Ti-oxiddeucoxene forms disseminated patches averaging 0.05-0.07 mm in size interstitial to 
dolomite. 

A few patches up to several mm across are of coarse-grained sphalerite. Bordering these are 
discontinuous, recrystallized rims averaging 0.1 mm wide of very fine-grained quartz and calcite. 
Locally bordering a few coarse spbalerite patches are rims dominated by muscovite flakes averaging 
0.03-0.05 mm long. 
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Shag 6 

Shag 6 

Coarse patch of sphalente with thin rim 
zone of ayptocrystalline quartz with abundant disseminated galen, 
coarser granular grains of sphalerite and scattered grains of dola 
of photo: 1.3 mm. 

lolomrtelcalnte; bordering 
inor pytite, and containing 
e. Reflected light. Length 

Approximately the same field of view as the above photo. Plane light. Length of photo: 1.3 mm 
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Shag 6 

l Shag 6 

Dolomltekalclte (subhedral to euhedral) intergrown wth patches of sphalente (opaque) and interstitial 
patches of ayptoaystalline to extremely fine-graned quartz; minor disseminated pytite. Minor 
recrystallized quartz and muscnvite along borders of a few large sphalerite grains. Transmitted light, 
crossed nicols. Length of photo: 1.3 mm. 

Elongate lenses of sphalerite in band of cryptocrystalline dolomite/calcite, quartz, and sericite, with 
moderately abundant disseminated pyTite. Reflected light. Length of photo: 1.3 mm 
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Sample Shag 7 Banded Quartz-Sphalerito(Ankerite-Setiite) Rock 

The sample is moderately banded. Most bands are dominated by cryptocrystalline to extremely 
fine-grained quartx and Iine-grained granular sphalerite, with much less sericite intergrown with quartz 
and minor muscovite, mainly intergrown with sphalerite. In about 113 of the section, moderately 
abundant a&rite/dolomite is intergrown with quartz Quartz. also forms scattered coarser grains, in 
part prismatic. Galena is concentrated in certain layers and patches in intergrotihs with the finer- 
grained variety of quartz. 

q- 
cryptocrystallinektremely fine-grained 4045% 
very tine-grained 4- 5 

sphalerite 30-3.5 
ankerite/dolomite IO-12 
sericit&nuscovite 3-4 
galena 1 
pyrite 1 
leucoxene trace 

Quartx occurs in two main modes. More abundant are interlocking grains averaging 0.005- 
0.015 mm in size. Much less abundant are disseminated grain sand clusters of a few grains averaging 
0.05-0.15 mm in size, some of these have prismatic outlines. 

Sphalerite forms irregular, gmnular grains averagingO.2-0.5 mm in size, with several up to 1 
mm across. Most have ragged borders, which are intergrown moderately with extremely fine-grained 
quartz A few much coarser grains are up to 3 mm across. A few grains contain minor inclusions of 
galena averaging 0.03-0.05 mm in size, and locally up to 0.15 mm long. 

A&rite/dolomite is concentrated in about l/3 of the section as cryptoctystalline to extremely 
fine gnins and a few subhedral to euhedral grains averaging 0.0X1.08 mm in size intergrown with 
quartz. 

Pyrite forms disseminated grains averaging 0.01-0.05 mm in siie and a few up to 0.2 mm 
across, It forms a few clusters and lenses up to 0.5 mm in length of similar grains. Many larger grains 
are overgrowths on patches ofcry@octystaGe leucox&e. One patch 0.8 mm long consists of an 
outer zone of extremely tine-grained pyrite and a core of very fine-grained quartz. 

Glena forms scattered inclusions averaging 0.02-0.03 mm in size in sphalerite. It is 
concentrated in a few patches and bands in which it forms up to 5% irregular inclusions in 
cry-ptocrystalline to extremely tine-grained quartz and patches up to 0.1 mm in size in sphalerite. 

Muscovite forms scattered clusters of slender flakes averaging 0.05-0.07 mm in length. Sericite 
forms clusters of ctyptocrystalline flakes intergrown intimately with the Sner-grained variety of quartz 

Bordering a few coarser sphalerite grains are patches of very fine grained quartz and patches of 
subparallel, elongate muscovite flakes averaging 0.07-O. 1 mm long oriented subperpendicular to the 
grain borders of sphalerite. 



Shag 7 Granular sphalenle (contaming mnx inclusions of galena) ~ntergrown wlh clyptocrystalline to 
extremely fine-grained quartz contaning moderately abundant interstitial galena andtrace pyrite. a few 
very fine quartz grains. Reflected light. Length of photo: 1.3 mm. 

Shag 7 Granular sphalente with less abundant inlerstitlal quartz and ankerite and minor muscovite, a few 
coarser prismatic quartz grains, trace pynte. Reflected light. Length of photo: 2.3 mm. 
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8 

Shag 7 Sphalente (isotropic) wtth lnterstltial quartz and galena (opaque), with minor muscowte and ankente. 
Muscovite is concentrated along the border of a coarse sphalefite gram Plane light, crossed n!cnls. 
Length of photo: 1.3 mm. 

Shag 7 Approximately the fame field of view as the above photo. Plane light. Length of photo: 1.3 mm 
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Sample Shag 8 Fractured Siliceous, Sphaleritobearing Dolomite: 
Recrystallized Patches and Veinlets of Dolomite-Quartz-Sphalerite 

The sample is dominated by very fine-grained dolomite containing minor patches of quartz and 
of sphalerite. Moderately abundant, coarser-grained, recrystallized veinlets and patches are of 
dolomite., sphalerite, and quartz. 

dolomite 65-70% 
quartz l-2 
sphalerite 1 - 2 (light to locally medium orange) 
pyrite 0.3 
hematite minor 
recrystallized patches 
dolomite 17-20 
sphalerite S- 7 (colourless to pale orange) 
q- 4 5 

Dolomite forms snhedral to subhedral grains averaging 0.07-0.2 mm in size. Many grains 
contain moderately abundant dusty (carbonaceous?) inclusions, which give this a black colour in hand 
sample. 

Quartz forms interstitial grains and patches averaging 0.07-O. 1 mm in size. 
Sphalerite forms disseminated, irregular grains averaging 0.05-0.2 mmin siie. It also forms 

scattered patches up to 1 mm in size in which it forms very irregular, extremely tine-grained 
intergrowths with dolomite; the latter has a light to medium orange colour. 

Pyrite forms disseminated grains averaging 0.02-0.05 mm in size and a few up to 0.1 mm 
across. A few coarser patches up to 0.15 mm across consist of a core of hematite rimmed by pyrite. 

Recrystallized veinlets and patches consist of coarser grained dolomite, sphalerite, and quartz. 
Dolomite forms grains averaging 0.3-l mm in size, and one grain 3 mm long. Most recrystallized 
dolomite grains contain less abundant dusty inclusions than finer-grained dolomite in the host rock, 
giving the veins and replacement patches a white to cream colour in hand sample. 

Sphalerite forms anhedral grains averaging 0.2-0.5 mm in size and a few up to 1 mm across; in 
several patches it occurs in the core of the replacement patch. Grains are colourless to zoned 
moderately in irregular patches from colourless to pale or light orange. 

Quartz forms anhedral grains averaging 0.1-0.3 mm in sine, which commonly occur in clusters. 
A few quartz grains have subhedral to euhedral terminations against dolomite. 



Shag 6 

!- Shag 8 Very fine grained dolomite wlh irregular patch of very fine graned. medium orange sphaletite; 
recrystallized patch of cax~rser grained dolomite and colourless to very pale oranga sphalerite. 
Conoscop~c light. Length of photo: 1.3 mm. 
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Sample Shag 9 Banded Quartz-Sphalerite-Dolomite Rock 

Tbe sample is coarsely banded, with layers dominated by quartz, sphalerite, and dolomite 
&lena is concentrated in a few pat&es with quartz. Minor later veinlets are of dolomite. 

qu=Q 
sphalerite 
dolomite 
galens 
veinlets 
dolomite 

65-70s 
12-15; 
10-12# 

2- 3, 

0.3’ 

Quartz forms an unoriented aggregate of interlocking grains averaging 0.02-0.07 mm in size, 
witb less abundant grains from 0.142 mm in sine. Some of the coarser grains have subhedrsl, 
prismatic outlines. 

Dolomite is concentrated in batches and layers as grains averaging 0.07-0.2 mm in size. It also 
forms disseminated grains .in quartz-rich layers; these grains average 0.03-O. 1 mm in size, with a few 
up to 0.3 mm across. A few coarsq grained patches of dolomite contain grains up to 1.5 mm in size. 

Sphalerite forms snhedral grains averaging 0.3-l mm in sii, with a few up to 2.5 mm across. 
Grains are irregularly zoned from c~$ourIess to light and locally medium orange. 

Galena is concentrated in a few patches up to a few mm across in which it forms irregular 
patches and seams interstitisl to very fine-granted quartz A few coarser galena patches are up to 0.7 
mm across. 

Pyrite forms disseminated, subhedral grains averaging 0.02-0.03 mm in size. 

Veinlets averaging 0.02-0.03 mm wide are of extremely tine-grained dolomite, which has a 
slightly bigher relief than dolomite in the host rock. 



Shag 9 

. 
J 

r iches of galena and several coarser grans of dolomite. 
imltted light, crossed mcols. Length of photo: 1.3 mm. 

Shag 9 Intergrowth of galena and quartz with minor dolomite. Reflected light. Length of photo: 1.3 mm 
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Shag 9 Sphalerite patches in very fine grained quartz and much less dolomite; cut by veiniet of dolomite. 
Transmitted light, crossed nicols. Length of photo: 1.3 mm. 

Shag 9 Sphalente showing weak, patchy colourzonation intergrown wth very fine-grained quartz, galena and 
lesser dolomite. Conoscopic light. Length of photo: 1.3 mm. 
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ANALW-ICAL RESULTS 
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APPENDLX II 

COST STATEMENT 



COST STATEMENT 

POCK Se 

Vancouver Petrographics Ltd., Petrographic study ..................... $I,43586 
Chemex Labs Ltd., Assay analysis ................................... $700.21 
Corninco lead isotope analysis ..................................... $240.75 

Helicopter .................................................. ..$1,700.0 0 
Air transportation, Vancouver-Cranbrook return ........................ $805.00 

GICAL Cw 

ChrisGraf3days@$600........................................$1,800.00 

WORT PREPARATlObJ . . , . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . $100.00 

TOTAL . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6,581.82 
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STATEMENT OF QUALIFICATIONS 

I, Chris Graf, of Suite 307 - 475 Howe Street, Vancouver, British Columbia, Canada, hereby 
certify that the work described in this report was carried out under my supervision and that: 

1. 

2. 

I carried out the field work and sampling and I am qualified to write this report. 

I graduated with a B.Ap.Sc. (Geological Engineering) from the University of British 
Columbia. 

3. I am a registered member of the Association of Professional Engineers of British 
Columbia, and have been since 1980. 

4. I have been practicing my geological engineering profession since 1974. 

Signed in Vancouver, British Columbia, on the 19th day of October, 1998. 


