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2674 lngala Place 

KEMESS 2004 PETROGRAPHIC REPORT 

Introduction 

A suite of  4 drill core samples from 4 diamond drill holes was submitted for petrographic examination. 
Detailed petrographic descriptions of the samples are provided in the following report. 

0 The samples are as  follows: 

KH-04-02 93.9m 
Strongly brecciated and recemented quartz vein containing quartz vein fragments within a 
brecciated quartz-chlorite matrix. Common sphalerite with lesser chalcopyrite, galena and 
pyrite. 

3 

Isobel Wolfson 
M.Sc., P.Geo.(B.C.) 

KN-04-1 203 ' lm 
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KH-04-03 lSsm 

KH-04-05 74.7m 

Quartz-pyrite-magnetite-garnet vein with later stages of alteration and mineralization, which 
include minor chalcopyrite and very rare molybdenite. 

Quartz-pyrite-hematite vein that has been brecciated and mineralized with rare gold; 
subsequent calcite-rare gypsum veinlets cross-cut the vein. 
Strongly sheared porphyry(dacitic to andesitic?) with common hematite and gypsum 
alteration. 



gly brecciated and recemented quartz vein containin 

ith lesser chalcopyrite, galena and pyrite are disseminated throughout 

General Description 

The heavy core is composed of very fine- to coarse-grained and irregular to rounded quartz vein fragments 
within a dark green, aphanitic to medium-grained matrix of chlorite and brecciated quartz fragments. On the 
outside of the core the vein fragments appear an opaque white-grey; on the cut surfaces they appear a 
translucent white to grey. Common fine- to medium-grained calcite, sphalerite(honey-brown and black) and 
lesser chalcopyrite, galena and pyrite are distributed throughout both fragments and matrix. 

Both fragments and matrix are cross-cut by discontinuous hair veinlets of calcite. 

Mineralow 

Fragments 

Although the core contains a number of fine- to coarse-grained fragments, the polished thin section hosts one 
') large(2 cm), equant fragment and several smaller, irregular fragments(600 - 2,000 microns). Contacts with 

the surrounding matrix are sharp and irregular; several small fissures in the large fragment are infilled with 
the chlorite-rich matrix. Due to the small size of the core sample, the quantity of fragments estimated should 
be used with caution. 

The fragments are composed mainly of quartz grains that have been strongly brecciated and locally milled to 
<2 microns in size. The larger grains are highly strained, with local development of sub- and new grains. 
Most quartz is anhedral and of varying shapes, from equant to elongate to irregular; a small percentage exhibit 
subhedral hexagonal or prismatic shapes. Contacts range from straight to serrate to lobate. A minority of 
grains also contain very fine-grained disseminated hematite. Minor very fine-grained(ll0 microns) sphalerite, 
pyrite and hematite are disseminated along quartz grain boundaries. 

Calcite occurs as irregularly-shaped clots and sinuous, discontinuous hair veinlets(l200 microns) throughout 
the fragments. Pale green aggregates(l0 - 680 microns in size) of intergrown chlorite flakes typically contain 
very fine-grained disseminated rutile(?). 

Pyrite occurs as both very fine-grained(<40 microns), anhedral, irregularly-shaped, subangular grains and as 
larger, anhedral to subhedral equant grains with pitted surfaces. The larger grains exhibit weak to moderate 
fractures and may have formed later than the main brecciation event. A portion of the fractures are infilled 
with chalcopyrite, galena or sphalerite. Contacts with these sulphides are typically sharp and irregular. 

Sphalerite grains are typically anhedral(rare1y subhedral) and irregularly-shaped with straight to ragged grain 
boundaries. In core, the larger sphalerite grains have yellow-brown interiors("honey sphalerite") with black 
rims and fracture surfaces. Within the polished thin section, they have pale yellow interiors and thin selvedges 

u of indigo blue to black. Very fine-grained chalcopyrite inclusions(<2 microns) are unevenly distributed 

Final Draft 
Graben Petrographics 
December 6, 2004 
Job KM 04-1 08 
Page 2 of 25 



throughout. A few sphalerite grains contain inclusions or intergrowths of rare galena(up to about 80 microns). 
Several grains are fractured with calcite infill. 

Chalcopyrite occurs as anhedral, irregularly-shaped grains within the brecciated quartz fragments. They are 
found as solitary grains or as very fine-grained inclusions within sphalerite('cha1copyrite disease"). Where in 
contact with sphalerite, boundaries range from straight to curved to irregular. 

Galena is anhedral and irregularly-shaped, occurring as solitary grains, rare intergrowths with sphalerite and 
chalcopyrite, or as fracture fillings in pyrite. 

Matrix 

The matrix has similar mineralogy to that of the quartz fragments, but with more chlorite. It has a vague 
fabric, defined by the orientation of chlorite, quartz and a small percentage of sulphides. 

Quartz forms anhedral and subrounded to elongate brecciated fragments supported within chlorite. A few rare 
hexagonal cross-sections also occur(some of which are zoned). Rare hematite and very rare apatite(?) and 
zircon(?) inclusions were also observed. 

Calcite occurs as anhedral clots and sinuous, discontinuous veinlets. Larger grains appear slightly strained. 
One rare rhomb of pale to dark tan siderite(?) was found in the matrix. 

Chlorite is found as individual flakes between quartz grains and as intergrown fibrous aggregates up to 
400 microns in size. 

Pyrite occurs as anhedral. subangular fragments and as subhedral to euhedral cubes with pitted surfaces and 
local weak fracturing. 

Sphalerite forms anhedral, subangular and irregularly-shaped grains; a few rare grains are subhedral and 
equant. They occur as solitary grains and as intergrowths with pyrite, chalcopyrite and galena; contacts range 
from sharp to irregular. Very fine-grained inclusions of chalcopyrite are unevenly distributed throughout. In 
the matrix, chlorite flakes and the finer-grained quartz fragments abut and wrap around the larger sphalerite 
grains, suggesting the sphalerite existed before the main brecciation event. 

Anhedral grains of chalcopyrite occur as: very fine-grained inclusions in sphalerite; solitary grains within the 
matrix, and; as rare infillings in fractured pyrite. A small portion is also intergrown with sphalerite or galena. 

Galena is typically intergrown with sphalerite or infills fractures within pyrite. 
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Modal Analysis 
Note: due to the small sample size, estimation of fragment Sample: KH-04-02 93.9m 
and matrix quantities are to be used with caution. 

t - 7  

Matrix 
................................................................................................................ 

which contains 

0 - 

Siderite(?) - 1 grain 

Apatite(?) 
.... 

Pyrite 

Galena 
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Micrographs 

Rept figures KH-04-02 93.9m.pdf 
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General Description 

The small piece of core consists of a vein at least 34mm wide, with onshalf that is quartz rich; the other half 
is rich in pyrite with minor hematite. Part of the quartz-rich and all of the pyrite-rich sides of the vein have 
been strongly brecciated, forming a fabric subparallel to the contact between the quartz- and pyrite-rich zones. 
Rare clots of gold occur within the pyrite-rich half of the vein, some of which infill fractured pyrite. Before 
the core was sectioned, about five gold grains were observed, all less than 0.5mm in size. In the polished thin 
section, six grains were observed, ranging in size fiom <2 to 170 microns. 

Anastomosing calcite-gypsum veinlets cross-cut the vein's structure. 

It is suggested the gold was precipitated after brecciation and before calcite veining took place. 

Mineralo w 

Anhedral, rarely euhedral quartz makes up about one-half of the vein. Where furthest from the pyrite side, 
quartz is coarser-grained and slightly to moderately strained. On approach to the pyrite-rich side, quartz grain 
size decreases with a concomitant change in contacts from straight to irregular to sutured. Slightly coarser, 
elongate "augens'" of quartz surrounded by very fine-grained, milled quartz are found both in the quartz-rich 
side of the vein and to a lesser extent within the pyrite-rich side. 

Rare books and radial sprays of muscovite occur within fractures and pore spaces within quartz; a smaller 
portion are found intergrown with calcite. One euhedral prism of apatite was observed within quartz. 

Less than 10 very small(580 microns) grains of chalcopyrite were observed included within quartz grains. 
One 30 micron grain is intergrown with galena. 

Pyrite occurs as angular to rounded, slightly to strongly pitted fragments on one side of the vein. Although 
mainly anhedral, a small portion are subhedral squares and rectangles. Coarser grains are typically surrounded 
by milled fragments of pyrite, quartz and lesser hematite. In parts of the section, pyrite appears broken or 
crushed in place with little dislocation; in other areas of the section, sinuous and elongate trails of crushed 
pyrite occur within brecciated quartz. 

Hematite forms lamellar books closely associated with pyrite. Most have been brecciated along with the 
pyrite, sitting within a brecciated quartz-pyrite matrix or inundated by the later-stage calcite veinlets. 

Gold forms anhedral grains, subequant to elongate in shape. They are typically in contact with brecciated 
pyrite or hematite grains; contacts range from straight to slightly curved. Several grains infiltrate the fractures 
of pyrite, suggesting the gold precipitated after brecciation occurred. 
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Calcite is found in late-stage anastomosing veinlets which cross-cut strained and brecciated quartz, pyrite and 
hematite. It is intergrown with a trace amounts of pale brown(pa1e pink in core) gypsum. The veinlets range 
from 4 5  microns to about 1.2mm in width. 

0 Chlorite is a very rare constituent of the calcite veinlets, forming very fine aggregates 4 0  microns in size. 
Rutile is also a rare mineral in the veinlets, occurring as colourless to dark brown and equant grains. 

Modal Analysis Sample: KH-04-03 4 1.8m 

Micrographs 

&--d 

Rept figures KH-04-03 41.8rn.pdf 

0 Final Drafl 

Graben ~ k - o ~ r a ~ h i c s  
December 6, 2004 
Job KM 04- 108 
Page 6 of 25 



General Description 

The core consists of fine- to medium-grained plagioclase laths and lenticular rock fragments, both stained 
pale to deep reddish-orange in colour. The phenocrysts and fragments are separated by irregular dark green to 
black aphanitic zones of magnetite, hematite, chlorite and rutile. 

Discontinuous fractures infilled with pale to medium orange gypsumkcalcite are themselves cross-cut by 
white calcite veinlets. Calcite also infills irregular-shaped pores. The core is strongly fractured and porous. 

The sample contains intermediate plagioclase phenocrysts, acicular feldspar(plagioclase?), altered biotite 
phenocrysts and fragmented magnetite with included apatite; this suggests the original rock was a type of 
intermediate porphyry(dacitic to andesitic) that had suffered extensive shearing and partial alteration to 
gypsum with disseminated hematite. 

Mineralogy 

Lenticular to augen-shaped fragments contain a heterogeneous intergrowth of strained to brecciated and 
milled grains of subequant feldspar(plagioclase?) and quartz; minor acicular needles of feldspar are 
disseminated throughout. The strained silicates are composed of subgrains with sutured contacts. Irregular 
clots and zones of gypsum, chlorite and calcite appear to be a later stage of mineral development. The 
fragments are separated from each other by sutured, stylolitic aggregates of dark reddish brown to opaque 
black iron oxides/hydroxides, fragmented magnetite, green chlorite and pale tan rutile. 

Phenocrysts of plagioclase range from subhedral stubby laths to broken crystals. They occur as solitary grains 
and minor intergrowths within the larger rock fragments; grain contacts range from straight(rare) to 
moderately serrate. Albite twinning is common with sharp, distinct twin planes. The crystals are typically 
slightly fractured with slight offsets and appear to represent remnant phenocrysts within a major shear zone. 
Several poorly oriented phenocrysts were used for plagioclase determinations using extinction angle 
measurements; three measurements were in the An35-41 range(andesine). 

Biotite forms rare phenocrysts that are almost completely altered to chlorite with rutile along cleavage planes. 
The flakes are typically crenulated to deformed. 

Rare apatite prisms occur within quartz, feldspar and magnetite grains. Several grains occur as fractured 
inclusion trails within gypsum-rich zones. Epidote forms subrounded grains, typically surrounded by a halo of 
dark reddish-brown iron oxides/hydroxides. 

Rutile is found within the fragments, the stylolitic contacts between fragments and along cleavage planes of 
altered biotite phenocrysts. It forms subequant, subhedral to anhedral grains in loose- to tight-knit aggregates 

C3 
up to 200 microns in size. 
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Magnetite occurs as equant, subhedral to anhedral grains and as subangular fragments. The larger grains are 
typically moderately fractured. Rare apatite and very rare pyrite are included within magnetite. 

Hematite occurs as acicular needles and as very fine-grained dustings within plagioclase phenocrysts and 0 finer-grained feldspars within the fragments. One prismatic grain of ilmenite(?) was observed in the polished 
thin section. 

Gypsum occurs as very pale brown to reddish-brown(pa1e orange in core) subhedral prisms, typically forming 
intergrown aggregates(* feldspar f quartz) up to about 5mm in size. Gypsum also occurs with or without 
calcite as discontinuous fracture fillings. 

Pyrite is a very minor constituent of the sample, occurring as subequant grains and subangular, fractured 
fragments with rare chalcopyrite infill. It occurs within the larger fragments and along the sutured contacts. 
Chalcopyrite is very rare. It is associated with fractured pyrite, gypsum zones and the sutured contacts around 
fragments. 

Calcite forms irregularly-shaped clots, discontinuous fracture fillings and thin(up to lmm wide) hair veinlets 
throughout the sample. 

Modal Analysis 
Note: due to the strongly sheared nature of the sample, use Sample: K 
modal estimations with caution 

I 

Mineral Estimated 
modal % 

.. . . . .  ... 

Plagioclase Phenocrysts 1 5 - 7  

Biotite Phenocrysts (almost completely altered to chlorite-rutile) I rare 
-- - -- -- -- " 

Chlorite 

Magnetite 

Ilmenite(?) 
...... ...........A,., ......... .............. 

-. .... "- ... ... "- .a,"-"". 

Chalcopyrite 

Calcite 1 5 - 7  

Size Range 
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Micrographs 
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General Description 

The drill core contains part of a quartz-pyrite-magnetite-garnet vein in sharp contact with a dark green and 
very fine-grained volcanic rock(not sectioned). Greyish-white translucent quartz is intergrown with pyrite, 
magnetite and minor vitreous orange-brown grandite garnet, forming sublinear masses along the length of the 
vein. The inner contact of the vein contains minor pale pink gypsum and bright green epidote. Pyrite, 
magnetite, garnet and epidote are fractured and brecciated; they are partially surrounded and infilled with 
white calcite and minor chalcopyrite, alunite and chlorite. Magnetite is partially altered to lamellar hematite. 

Mineralogy 

Quartz forms anhedral and polygonal grains that are slightly strained and which are intergrown with pyrite, 
magnetite, chalcopyrite, epidote and calcite. It is locally cross-cut by thin calcite veinlets. 

Pyrite is typically anhedral to subhedral in shape with rare squares and hexagons. The grains are intergrown to 
form elongate masses up to at least 30mm long by 9mm wide. It is found intergrown with magnetite, 
chalcopyrite, quartz and calcite. Pyrite varies from slightly fractured to strongly brecciated; the interstices are 
infilled with variable calcite, chlorite, alunite and chalcopyrite, suggesting the vein underwent a period of 
fracturing and subsequent mineralization. 

Magnetite forms relatively large, anhedral and irregularly-shaped grains which are partially altered to lamellar 
hematite. Magnetite forms mutually curving boundaries with both pyrite and chalcopyrite. Several smaller 
magnetite grains are partially enclosed by pyrite, suggesting some pyrite may have formed later than(and at 
the expense of?) magnetite. 

Vitreous, orange-brown grains of garnet appear pale to medium yellowish-green in section. Based on the 
colour, garnet is within the grossular-andradite subspecies("grandite"). The grains are anhedral, subequant 
and poikilitic, typically including rounded quartz. The grains are also typically fractured with calcite infill. 
Minor pyrite and chalcopyrite are in slightly curved contact with garnet. 

Epidote is typically found along the inner vein selvedge, forming anhedral, subequant granular aggregates up 
to lmm in size. A smaller portion is also found intergrown with chlorite and magnetite. Epidote is locally 
brecciated with calcite infill. 

Pale to medium-brown(pa1e pink in core) gypsum occurs along the inner vein selvedge, forming irregular 
zones of intergrown grains and subhedral prisms. It is locally intergrown with calcite. 

Anhedral, slightly strained grains of calcite occur as intergrown masses enveloping and infiltrating fractured 
pyrite and magnetite and as minor veinlets cross-cutting quartz . It is closely associated with chalcopyrite and 
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alunite and is believed to represent a later stage of fluid infiltration into a pre-existent quartz-pyrite-magnetite 
vein. 

n Alunite flakes are intergrown with chalcopyrite and calcite and locally infill fractured pyrite. 

1 / 

Chlorite flakes and less common intergrown masses are intergrown with calcite and epidote and locally infill 
fractured pyrite. 

Chalcopyrite occurs as anhedral, subequant to irregularly-shaped grains. It partially to wholly rims magnetite 
and pyrite(curved contacts) and locally infills fractured pyrite and garnet. Chalcopyrite is also intergrown with 
alunite within calcite. 

One folded flake of molybdenite was observed within a calcite grain. 

Modal Analysis 
Note: Because the polished thin section sampled only a part of 
the vein, modal estimates are based on both core and section Sample: KN-04- 16 203. l m  

observations. 

Micrographs 

(none included) 
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Figure 4. KH-04-02 93.9111. Zoned sphalerite grains with a yellow-brown interior("h0ney 
sphalerite") and almost opaque sphalerite("b1ackjack") along edges and fractures. They 
sit within the chlorite-rich quartz breccia. 
Plane polarized transmitted light. 5x objective. 

iigm 5. hewti w d e s  within the largest quartz-rich hgment. Irregular chalcopyrite 
partially m u n d s  and intrudes slightly fkactured pyrite. Dark blue-grey sphalerite is PP 13 of 25 
the most common sulphide in the sample. 
Plane polarized reflected light. 5x objective. 



Figure 6. MA-h-02 93.9~. ~ C ~ I ~ ~ O W U  ~ ~ ~ L u F - c ~ G ~ F ~ ~ ~ I L z - ~ ~ w ~ I I ~ :  w i t h  LLlZ C ~ O I I L Z - P I C : ~  

quartz breccia. 
Plane polarized reflected light. 1 Ox objective. 



Figure 7. KH-04-03 41.8m. Brecciated pyrite grains partially to completely enclosed by gold. 
Gold is found only within the brecciated pyrite-rich area of the auartz-write vein. 
Plane polarized reflected light. 20x objective. 

Figure 8. Ot&& @&& af gold prtiallY to completely enclose fragments of pyrite and h d t e .  
Brecciated fragments of quartz make up the rest of the gangue. pg 17 of 25 
Plane polarized reflected light. 20x objective. 

0 



kigure Y. mi-W-u3 14. lm. barn blank of a strongly sheared and altered porphyry. Most of the 
irregularly-shaped orange fragments are hematitic, gypsum-rich intergrowths of 
brecciated feldspar and quartz which lie in a dark green aphanitic matrix of chlorite, 
magnetite, hematite, rutile and milled silicates. Minor remnant phenocrysts of plagioclase 
are slightly fractured and stained with hematite. 

I altered 
plagioclase 
~henocrvsts 

Figure 10. Lenticular and hematitic fragments of intergrown feldspar and quartz bordered by dark 
reddish-brown zones of hematite, magnetite, chlorite, rutile and milled silicates. 
Plane polarized transmitted light. 5x objective. 

0 
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Analytical (ALS Chemex) 

2096 Samples (ICP and Au Fire Assay) $45019 

Number I 1 Certificate ] 
3 3 VA04053509 

Results 1992 
Repeats 20 
Control 84 

Total Sam~les 2096 

COST $ 21.48 $ 45,019 



Diamond Drilling 

Britton Brothers Diamond Drilling 07-20-04 to 10-17-2004 4198m 

HolelD D e ~ t h  Cost 

Total 15 4197.8 $ 304.923 



Helicopter (Canadian Helicopters - Long Ranger) 

160.9 Hours 07-20-2004 to 10-1 7-2004 for $1 32,107 

Date Invoice # Hours Account 
7/20/04 P271438 0.2 KMX 
7/21 104 P271442 1.1 KMX 
7/23/04 P271446 2.9 KMX 
7131104 P266193 0.4 KMX 

8/1/04 P271538 0.3 KMX 
6/2/04 P271540 1.6 KMX 
6/3/04 P271542 0.2 KMX 
8/4/04 P271544 0.8 KMX 
8/5/04 P271548 0.9 KMX 
6/6/04 P271550 0.3 KMX 
8/7/04 P271678 1.4 KMX 
8/8/04 P271682 0.3 KMX 
8/8/04 P27 1682 1.3 KMX 
8/9/04 P27 1685 0.4 KMX 

811 0104 P271467 3.2 KMX 
811 1 104 P271472 0.8 KMX 
8/12/04 P271475 2.8 KMX 
811 3/04 P271706 3 KMX 
8/14/04 P271710 2.8 KMX 
8/15/04 P271714 2.2 KMX 
8/16/04 P271718 1.4 KMX 
8/17/04 P271721 0.2 KMX 
811 8/04 P271376 0.4 KMX 
811 8/04 P271376 0.8 KMX 
8/20/04 P271666 1.1 KMX 
8/21/04 P271668 1.4 KMX 
8/21/04 P271667 1.6 KMX 
6/22/04 P271669 0.4 KMX 
8/22/04 P271398 0.4 KMX 
6/23/04 P271580 0.4 KMX 
6/24/04 P271583 0.6 KMX 
6/25/04 P271588 0.3 KMX 
8/26/04 P271592 0.4 KMX 
8/28/04 P271606 1.5 KMX 
8/31/04 P271617 0.9 KMX 

9/7/04 P272055 0.6 KMX 
9/8/04 P272058 1.5 KMX 
9/9/04 P272060 1 KMX 

911 0104 P271558 1.1 KMX 
911 1/04 P271561 1.3 KMX 

lnvoice Chg 
$ 198 

Date Invoice # 
911 3/04 P271565 
911 3/04 P271567 
9/14/04 P271569 
911 5/04 P271572 
9/16/04 P271575 
9/17/04 P272078 
911 8/04 P272080 
911 9/04 P272085 
9/19/04 P272082 
9/20/04 P272090 
9/21/04 P272091 
9/22/04 P272093 
9/23/04 P272095 
9/24/04 P272096 
9/25/04 P272099 
9/26/04 P272100 
9/26/04 P272100 
9/27/04 P272126 
9/28/04 P272128 
9/29/04 P272130 
9/29/04 P272130 
9/30/04 P272132 
9/30/04 P272132 
10/1/04 P272133 
10/1/04 P272133 
10/2/04 P272134 
10/3/04 P272135 
10/4/04 P272136 
10/5/04 P272137 
10/6/04 P272139 
10/7/04 P272142 
10/8/04 P272143 
10/9/04 P272144 

1011 0104 P272146 
1011 1/04 P272148 
10/1 2/04 P272149 
1011 3/04 P272150 
10/14/04 P272151 
1011 5/04 P272227 
1011 5/04 P272152 

Hours Account 
0.3 KMX 
0.9 KMX 
2.3 KMX 

2 KMX 
1.6 KMX 

2 KMX 
2 KMX 

1.1 KMX 
1.5 KMX 
4.8 KMX 
3.1 KMX 
3.7 KMX 

4 KMX 
4.3 KMX 
1.8 KMX 
2.7 KMX 
2.9 KMX 
2.3 KMX 
2.4 KMX 

2 KMX 
3.4 KMX 
0.9 KMX 
4.9 KMX 
1.1 KMX 
3.6 KMX 

3 KMX 
5.1 KMX 
1.6 KMX 
3.1 KMX 
3.3 KMX 
2.7 KMX 
4.2 KMX 
3.8 KMX 
3.1 KMX 
3.4 KMX 
2.7 KMX 
3.9 KMX 
3.3 KMX 
1.2 KMX 
2.5 KMX 

lnvoice Chg 
$ 236 
$ 709 
$ 1,812 
$ 1,576 
$ 1,261 
$ 1,576 
$ 1.576 
$ 867 
$ 1,182 
$ 3,782 
$ 2,443 
$ 2,916 
$ 3.152 
$ 3,388 
$ 1,418 
$ 2,128 
$ 2,285 
$ 1,812 
$ 1.891 
$ 1,576 
$ 2,679 
$ 709 
$ 3,861 
$ 867 
$ 2.837 
$ 2,364 
$ 4,019 
$ 1,261 
$ 2,443 
$ 2,600 
$ 2,128 
$ 3,310 
$ 2,994 
$ 2,443 
$ 2,679 
$ 2.128 
$ 3,073 
$ 2,600 
$ 946 
$ 1.970 

911 2/04 P271563 1.2 KMX $ 946 10/16/04 P272228 3.2 KMX $ 2.522 
10/17/04 P272229 3.1 KMX $ 2,443 

TOTAL 161 $ 132,108 


