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1.0 EXECUTIVE SUMMARY 
L 

This report describes the exploration work that was completed at the Kemess 
Property over a field season of 174 days beginning May 24’h 2002. The property 
is located just north of the McConnell Ranges approximately 430kms northwest 
of Prince George in the Toodoggone Mining camp. 

The work focused on exploring the Kemess North deposit, which is being 
advanced by Northgate Explorations Ltd. Over the program 58 new holes were 
drilled and two previous holes were deepened for total of 33,68631m in HQ, NQ 
and BQ diameter core. A total of 16,913 core samples were analyzed at ALS 
Chemex along with 667 samples being submitted as duplicates, blanks and 
standards. Twenty-eight samples were prepared for thin section analysis and 
sent to Graben Petrographics of Prince George. 

Program objectives were to confirm and extend the mineralized envelope at 
Kemess North to a degree of confidence that would allow an ore reserve 
calculation. This entailed ensuring that the deposit area was covered by 
intersections on at least IOOm intervals. 

The results of the 2002 program confirmed earlier estimates of widths, grades 
and continuity in the “high grade porphyry system” beneath East Cirque at 
Kemess North. The most recent resource determination estimated that the 

L deposit is 440Mt grading 0.23% copper and 0.4 gpt gold. A revised inventory 
calculation is in progress using the 2002 results in combination with all earlier 
programs. 

The 2002 program explored areas satellite to Kemess North, known as Nugget 
and Kemess East. The work at Nugget was successful in defining another area 
of potentially economic mineralization, and provides the starting point for future 
exploration work. 

A 7500m-diamond drill program is proposed for 2003, focusing on the area 
between Nugget and Kemess North. Additional targets in the Kemess Center 
area will be re-evaluated using the knowledge gained during the 2002 and earlier 
programs. 
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2.0 INTRODUCTION 
The Kemess Property is located approximately 430 kms northwest of the city of 
Prince George, British Columbia at 57’02’ north longitude and 126’47’ west 
latitude. The property is comprised of one active mining lease (#354991) and 
185 surrounding and contiguous mineral claims which cover nearly 26,400 
hectares. The Kemess South deposit, located on the mining lease, currently 
supplies mill-feed to a 48,000 tpd mill. In 2001, Northgate announced the 
discovery of a significant deposit at Kemess North, which is the focus of the 2002 
program. 

The Kemess Property is owned and operated by Kemess Mines Ltd., a 95% 
controlled subsidiary of Northgate Exploration Limited. Infrastructure consists of 
an office and maintenance building, a 400-person camp, a mill building, access 
and service roads and an airstrip. Most supplies are trucked into the property via 
all-season road access from Mackenzie British Columbia, while power is 
available directly from BC Hydro over a 380 km power line. 

Kemess occurs at the southern end of the Toodoggone Mining camp, which 
describes a collection of occurrences and deposits found in Mesozoic volcanic 
rocks of the eastern Stikine Arch. Large-scale structures are present in the area, 
with a major terrain boundary present just 25kms east of the project area. The 

Ir/ area is known for its Cu-Au porphyry deposits and low sulphidation epithermal 
Au-AS vein deposits. Potential also exists for mesothermal vein deposits, skarn 
deposits, volcanic associated massive sulphide deposits and red-bed Cu 
deposits. 

Fifty-eight diamond drill holes totaling 33,686.31 meters were drilled on the 
Kemess North (41) Kemess East (5) and Nugget (12) target areas during the 
2002 program. A total of 16913 samples were prepared at the property and 
shipped to ALS Chemex in Vancouver for copper and gold analyses. Copper 
assays were performed using triple acid digestion followed by atomic absorption 
and gold was determined by fire assay methods. 

3.0 LOCATION AND ACCESS 
The Kemess Property is located in the mountainous area east of the Spatsizi 
Plateau and west of the Swannell Ranges near Thutade Lake approximately 
250kms north of Smithers and 430kms northwest of Prince George at 57’02’ 
north longitude and 126“47’ west latitude. The property, shown in Figure 1, 
spans the boundary between the 94E and 94D NTS sheets and falls into the 
Omineca Mining Division. 
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east-west trending cirques, which open to the north forming a common southern 
headwall. Lower elevations on the property are moderately vegetated with 
spruce-willow-birch forest, while poorly drained areas form peat bogs populated 
by alder brush, willow, and stunted spruce trees. 

The climate is generally moderate, although snow can occur during any month. 
Temperatures range from -35” to 30” and average annual precipitation 
amounts to 890mm. In 2002 snow did not leave the higher elevations until late 
June. 

4.0 CLAIM DATA 
The Kemess Property is comprised of 185 staked mineral claims and one mining 
lease situated on Crown lands over an area of 26,075 hectares. The claims fall 
under the jurisdiction of the Omineca Mining Division of British Columbia located 
on NTS map sheets 94D15E&W, 94E006,007,016 and 017. 

Table 1 outlines the relevant claim information for the property as listed with 
Ministry of Sustainable Resource Management BC. Figure 2 shows a summary 
map of the claims relative to the local survey grid and Figure 3 details the 
individual claims comprising the Kemess Property. The Kemess North deposit 
and associated occurrences are located on the New Kemess 1, 2 and 3 claims. 

Table 1. Claim Information 
L Rank Claim Name TenureNo. Tag No. MapNo. status Units Hectares Acres 

1 AERO 1 343151 665&11M 094E006 lZWO2 25 61.78 
2 AEROIO 
3 AEROZ 

L 

4 AER03 
5 AERO4 
6 AEROS 
7 AERO6 
8 AER07 
9 AEROB 

10 AEROS 
11 AIR1 
12 AIR10 
13 AIR11 
14 AIR12 
15 AIR13 
16 AIR14 
17 AIR15 
18 AIR16 
19 AIR17 
20 AIR18 
21 AIR19 
22 AIR2 
23 AIR20 
24 AIR21 
25 AIR22 
26 AIR23 
27 AIR24 
28 AIR25 
29 AIR26 
30 AIR27 

343160 
343152 
343153 
343154 
343155 
343156 
343157 
343158 
343159 
315248 
315257 
315258 
315259 
315260 
315261 
315262 
315263 
315264 
315265 
315266 
315249 
315267 
315268 
315269 
315270 
315271 

665850M 094E006 12/15102 
665842M OWE@36 12/15,02 
665843M 094EW6 lZ15102 
665844M 094EOO6 12,15/02 
665845M ONE006 12/15/02 
665646M 094EM)6 12/15/02 
665847M 094ECC6 12/15/02 
665848M 094E006 12/15/02 
665849M 094ECQ6 12/15/02 
6353OlM 094E006 12/15/02 
635310M 094E016 12/15/02 
635311M 094E016 V/15/02 
635312M 094E016 12115102 
635313M 094E016 lZ15/02 
635314M 094E016 12/15/02 
635315M 094E016 12/15/02 
635316M 094E016 12/15/02 
635317M 094E016 Q/15/02 
635316M 094E016 12/15/02 
635319M 094E016 12/15/02 
635302M 094EOO6 12/15/02 
635320M 094E016 12/15/02 
635321M 094E016 12/15/02 
635322M 094E016 12/15/02 
635323M 094E016 V/15/02 
635324M 094E016 12/15/02 
635325M 094EO16 12/15/02 
635326M 094E016 12/15/02 
635327M 094EOO6 12115/02 

315272 
315273 
315274 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.78 
25 61.76 
25 61.78 
25 61.76 
25 61.78 
25 61.78 
25 61.78 
25 61.76 
25 61.78 
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34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
a4 
65 
66 
67 
aa 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
a2 
a3 
a4 
a5 
a6 
a7 
a% 
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Rank Claim Name Tenure No. Tag No Map No status Units HlZCh?S Acres 

w 
31 AIR 28 315275 635328M 094EOC6 V/15/02 1 25 al.78 
32 
33 

AIR3 
AIR4 
AIR5 
AIR6 
AIR7 
AIR8 
AIR9 

ALISON 1 
ALISON 2 

ATTYI 
ATTY 2 
ATTY3 
ATTY4 
ATTY5 
ATrY 
ATTY7 
ATTY8 
CAN1 

CHIKA 1 
CHIKA 2 
CREEK 
D.C. 1 
D.C. 2 
D.C. 3 
D.C. 4 
D.C. 5 
DAM1 
DAM2 
DAM3 
DAM4 

DU 
DU2 

DUE5 
DUE6 
DUN 1 
DUN 2 
DUN 3 

DUNC 1 
DUNC 2 
DUNC 3 
FORK 1 
FORK 2 
FORK 3 
FORK4 

FRED 
FREDDY 1 
FREDDY 2 
FREDDY 3 
FREDDY 4 
FREDDY 5 
FREDDY 6 
FREDDY 7 

GOLD 1 
GOLD 2 
GOLD 3 
GOLD 4 
GOLD 5 

315250 
315251 
315252 
315253 
315254 
315255 
315256 
243440 
243441 
343143 
343144 
343145 
343146 
343147 
343148 
343149 
343150 
243063 
243074 
243075 
243067 
304015 
304016 
304017 
304018 
3c4019 
355413 
355414 
355415 
355416 
238819 
242573 

094EO06 
094EOX 
094EOC6 
WE006 

635303M 
635304M 
635305M 
635306M 
6?.5307M 
635308M 
635309M 

204491 
204472 
23274 1 
232742 
232743 
232744 
232745 
232746 
232747 
232748 
220263 
220274 

223629 

220275 
220267 

220264 

635270M 
635271M 
635272M 
635273M 
635274M 
665857M 
665858M 
665859M 
665860M 

97170 
210087 

612759M 
61276OM 

223627 
223628 

WI5102 
12/15/02 
12/15/02 
12/15/02 
12/15/02 
12/15/02 
12/15/02 
WI5103 
lZ15103 
WI5103 
12115103 
12/15/03 
12/15/02 
12/15/02 
12/15/03 
12/15/03 
12/15/03 

242580 

310078 

310076 
310077 

2443064 

WE006 
094ELW3 
094EO16 
094EOO7 
094EOO7 
094EC03 
094EOiX 
094EO03 
094EW6 
094E006 
094Eoo6 
094EO17 
094EOO7 
094EOO7 
C94Dl5E 
UQ4Dl5E 
094E007 
094ECO7 
094EC07 
094EoO7 
094Ecn7 
094EoO7 
WD15E 
094D15E 
094ECO7 
094EOO7 
094ECO7 
094ECH37 
094EOO7 

243035 220265 
243066 220266 
355409 665893M 
355410 666897M 
355411 665898M 
355412 665a99M 
2443070 220270 
3&mM 635261M 
3o4009 635262M 
3o4c10 635263M 
304011 635264M 
304012 635265M 
304013 635266M 
x4014 635267M 
34x546 634705M 
305549 634706&l 
305560 634707M 
305551 634708M 
305552 634709M 

094EOO7 
094EOO7 
094E007 
WE007 
094ECQ7 
OQ4EC07 
094ECO7 
094EOO7 
094EOO7 
094EOO7 
094EOO7 
094ECQ7 
094ECO7 
WE007 
094EC07 
094EOO7 
094EcbO7 
WE007 
094EC07 
094EOO7 
094EOO7 
094EOO7 
094EOO7 
094EOO7 

12/15/03 
12/15/03 
12/15/03 
12/15/03 
12/15/03 
12115103 
12/15/03 
12mlo3 
12/15/03 
12/15/10 
12/15/10 
12/15/10 
12/15/10 
12/15/10 
12/15/10 
12/15/10 
12/15/10 
12/15/03 
12/15/03 
12!15/03 
12/15/03 
12/15/03 
WI5103 
12/15/10 
12/15/10 
12115110 
12/15/10 
12/15/10 
12/15/10 
12/15/03 
12/15/03 
12!15/03 
12!15/10 
12115/10 
12/15/10 
12/15/03 
12/15/03 
12/15/03 
12115/03 
12/15/03 

1 
1 
1 
1 
1 
1 
1 

20 
20 
20 
20 
20 
20 
15 
15 
20 
20 
20 
20 
a 

12 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 
20 
1 
1 
9 
9 
9 
4 
4 
6 
1 
1 
1 
1 
6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

25 
25 
25 
25 
25 
25 
25 

5co 
500 
5ca 
500 
500 
503 
375 
375 
500 
5m 
5co 
500 
200 
ml 
25 
25 
25 
25 
25 
25 
25 
25 
25 

5ca 
5M) 
25 
25 

225 
225 
225 
100 
100 
150 
25 
25 
25 
25 

150 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 

1235.6 
1235.6 
1235.6 
1235.6 
1235.6 
1235.6 
926.7 
926.7 

1235.6 
1235.6 
1235.6 
1235.6 
494.24 
741.36 
61.78 
61.78 
61.78 
61.78 
61.76 
61.78 
61.78 
61.78 
61.76 

1235.6 
1235.6 
61.78 
61.78 

556.02 
556.02 
556.02 
247.12 
247.12 
370.68 
61.78 
61.78 
61.78 
61.78 

370.66 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.76 
61.78 
61.78 
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Rank aaim m TenweNo. TagNo. MapNo. status urts tkdaes Acres 
89 GOLD6 305663 63471m @34m7 12115103 1 25 61.78 
93 
91 
92 
ST3 
94 
95 
96 
97 
9s 
99 
100 
101 
102 
103 
104 
105 
lc6 
107 
108 
109 
110 
Ill 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
123 
129 
130 
131 
132 
133 
134 
135 
136 
137 
133 
139 
140 
141 
142 
143 

OLD7 
wXD8 
GOZI 
Goz2 

HEN410 
HEN433 
HEN434 
HEN435 
HEN436 
HEN437 
HENA 
HENA 
HEN440 
HEN47 
HEN48 
HEW9 

KC1 
KC10 
KC11 
KC12 
KC13 
KC14 
KC15 
KC2 
KC3 
KC4 
KC5 
KC6 
KC7 
KC8 
KC9 
KC16 
KC17 
KC18 
KC19 
IA1 
IA2 
LA3 
LA4 
L45 
LA6 
LA7 
LA8 

LAKE1 
LAKE2 

MLLCREEKI 
MUcREEK 
Mu-3 
MLLCREEK4 

NM1 
No<2 
NEK3 
NM4 

N!wKEtsss3 

305554 
305555 
304706 
304707 
311294 
311261 
311262 
311263 
311264 
311265 
311266 
311267 
311268 
311291 
311292 
311293 
3Qa4.5 
z?osm 
309055 
3oxE8 
309057 
310032 
310033 
3KKkl6 
309047 
z4xm8 
z3oxM9 
3o9050 
3oeil 
309052 
L?Jxms3 
310034 
310035 
310036 
310337 
243354 
243356 
2433% 
243357 
2433% 
243359 
243360 
243361 
243362 
243363 
3c+lc6 
355406 
355407 
355408 
241957 
241958 
241959 
242574 
241960 

624711M 094EX17 
634712M 034ECO7 
634702M c94Eoo7 
m7@3M 094EcQ7 
634568M cB‘lm7 
6?457%l094EcQ7 
63457&l oXca7 
6345i7M 094Eo37 
63457m094Eoo7 
634579Mo94ErB7 
634586M-7 
64819&l uXEOO7 
6481m 094Ec07 
633946M WE007 
63woM c&lm7 
634567Mo94Eoo7 
224244 EMDEE 

635m CBKmE 
635259M Q34D15E 
6c3527m 034D15E 
fX3527mo94D15E 
635253M a34mE 
635252M cEMD15E 
634584M ce4DEE 
634585M cB4D15E 
634587M 094D15E 
634588M lBlD15E 
63458% WDEE 
63459oM 094D15E 
63WB.A 034D15E 
635~~ CWDW 
6352m 034D15E 
635249M 094D15E 
635251M 034DE.E 
635246&l 094D15E 
63795oM 09mm7 
607769M uXEm7 
6omaM- 
W77lM 094EK6 
fscmi%I o%lm 
607773M 044Ecc6 
60777&l c9Em 
60777w 094m 
224433 094m 
23439 (BlEm 

67745m 094m7 
677456M OSlECQ7 
677459M U94EW7 
6774WA WE007 
12Mo9 034Ec07 
12u210 094Ec07 
1m OXEcQ7 
210086 09+Ec07 
mm7 cwEa37 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 
20 
1 
1 
1 
1 

12 
IO 
M 
14 
15 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

500 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

500 
5al 
25 
25 
25 
25 

3m 
250 
500 
3% 
375 

61.76 
61.78 
61.78 
61.78 
61.76 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
12356 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
61.78 
12356 
1235.6 
61.78 
61.78 
61.78 
61.78 

741.36 
617.8 
1235.6 
864.92 
926.7 
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145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
162 
163 
184 
185 

NEWKEMESSNO.2 237801 93% 044EC07 1?/15/10 
No?7 IO 3@3614 117180 094D15W 12/15/10 
NOR11 303615 117181 094D15W 
NOR 12 303618 117179 C94Eoo6 
NOR15 305630 210202 C94D15W 
NOR 2 239096 104647 G94Eoo6 
NOR3 239097 104639 094ECC6 
NOR4 239098 1046% C94D15W 
NOR 5 242991 219880 094DlYZ 
NOR6 242992 219881 G94D15E 
NOR 7 350859 232609 OQ4Dl5W 
NOR 6 301219 209384 094D15W 

POND 1 243076 607765J-A 094EoO7 
POND2 243077 607766M 094EM)7 
POND3 243078 607767M 094E007 
POND4 243379 EOi768M G94EoO7 
RAT1 239994 108C63 C94EoO7 
RAT2 243165 ‘Z20305 094EoO7 
PAT3 243166 220X6 094ECO7 

RATED 243069 220269 G94EoO7 
RIDGE 1 3&4550 23396 094Eoo6 
RIDGE2 364551 233897 C94ECYX 
RIDGE 3 364552 2333% 094ECC6 

RIK 243071 220271 C@lDlYZ 
RON10 350860 232605 C@lEa)7 
RON11 238706 89109 @34EM)7 
SEM#l 241014 lo9800 094EC07 

SER 2430% 22026~3 094ECXl7 
SON1 243072 220272 mlD15E 
SON2 243073 220273 OQ4D15E 
SRI 304GZO 635m 694EoO7 
SR2 3CW21 635279M 094ECQ7 
SR3 3C4072 635276M 094EoO7 
SR4 3c4023 635277M G94EM)7 
SR5 310075 223628 094EoO7 
SR6 310054 633W3M 094EoO7 
SR7 310055 633941M C94E007 
SR8 3lcm3 633944M 094EoO7 

TISZI 1 243442 224443 094ECO7 
TISZI 2 243443 224444 094EW7 

WASTE 1 FR. 325176 223652 094EC07 

20 ml 1235.6 
8 ml 49424 
4 100 247.12 
3 75 18534 
8 200 494.24 
10 250 617.8 
9 225 556.02 
18 450 1112.w 
16 4&l 98848 
16 400 988.48 
18 450 1112.04 
6 150 370.68 
1 25 61.70 
1 25 61.78 
1 25 61.76 
1 25 61.78 
9 225 556.02 
10 250 617.8 
20 500 1235.6 
20 WI 1235.6 
18 450 1112.04 
18 450 1112.04 
18 450 1112.@4 
20 WI 1235.6 
20 533 1235.6 
10 2.50 617.8 
16 4M) 988.48 
20 500 1235.6 
20 500 1235.6 
IO 250 617.8 
1 25 61.78 
1 25 61.78 
1 25 61.78 
1 25 61.78 
8 MO 494.24 
1 25 81.78 
1 25 61.78 
1 25 61.78 

m 500 1235.6 
20 ml 12356 
1 25 61.70 

185 TOTAL 1023 25575 63200.94 
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Figure 3 Detailed Kernen Claim Map. 

5.0 DISTRICT EXPLORATION AND MINING HISTORY 
The earliest reports of exploration activity in the area date back to the discovery 
of placer gold at the mouth of McConnell Creek in 1889. Several years later 
there was a brief staking rush in 1907 and prospecting remained active in the 
area through the early 1920’s resulting in a placer discovery at McClair Creek. 
Cominco Ltd. was active in the area in the 1930’s exploring for base metals. 
During this period Emile Bronlund discovered and staked several skarn 
showings; the Cairn showing is a nearby occurrence from this era that is located 
on Duncan Ridge, 6 kms west of Kemess North. 

12 
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v In 1966 Kennecott focused on the area searching for Cu-porphyry systems using 
stream geochemical techniques and prospecting; this work resulted in claim 
staking and field work on several prospects including Kemess North, Pine, Fin, 
Chapelle (aka Baker), Shasta and Lawyers. The latter three deposits are gold- 
silver epithermal vein systems that eventually produced during the early 1980’s. 
Kennecott’s work opened the area up with respect to potential for Cu-Au 
porphyry systems, and the ensuing work at Kemess North is summarized below 
in Table 2. 

6.0 REGIONAL GEOLOGY 
Mesozoic arc-related volcanic rocks that comprise the eastern margin of the 
lntermontane Belt underlie the district over an area measuring 100 by 40 kms. 
The oldest rocks in the belt are Permian Asitka Group, which are disconformably 
overlain by upper Triassic Takla Group, which are in turn unconformably overlain 
by lower-middle Jurassic Hazelton Group; overlapping all these assemblages to 
the west are upper Cretaceous Sustut Group sediments. The lithologic units 
comprising the stratigraphic succession are described in Table 3 below. 

Intrusive rocks are prevalent in the area and have been categorized as late 
Triassic Alaskan-type ultramafics such as pyroxene diorite, hornblende gabbro 
and pyroxenite. Economically more significant are the early Jurassic intrusives of 
the Black Lake suite, which are granodiorite, hornblende diorite, pyroxene quartz- 
diorite, quartz-monzonite and quartz monzodiorite. Important plutonic masses 
are the Duncan Lake stock (197.3 Ma), the Sovereign stock (202.7 Ma) and the 

V 
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Maple Leaf pluton (199.6 Ma). The latter hosts the Cu-Au deposit at Kemess 
hd South. 

Table 3. Regional Stratigraphy (Cope 1992) 

F 
Mid Asitka Group Uppermost units are dominated by limestone and luff. which give way lo 

‘ennsylvaniar a middle assemblage of basaltic Rows and rhyotite. The lowermost units 

Permian 
are basalt. argillite,chert and limestone. 

The map shown in Figure 4 from Diakow and Panteleyev shows the district 
geology, major intrusive masses and deposits. 

Age 

Cretaceous 

Lithostratigraphic Description 
Unit 

Shut Group Sustut rocks grade from Brothers Peak Formation conglomerate, 
sandstone. mudstone with minor tuffaceous units down to the basal 
Tango Creek Formation poiymictic conglomerate. sandstone, mudstone 
with minor lignite seams. 

L-M Jurassic Hazelton Group Uppermost unit. Smithers Formation is dominated by greywacke, lithic 
sandstone. siltstone, tuffaceous shale, volcanic breccia. conglomerate 
and limestone. Below lies the Nilkitkwa Formation, which is mainly 
shale, greyviacke, and&tic-rhyolitic tuff with minor limestone. In the 
Kemess area the qualtz phyric volcaniclastic rocks of the Toodoggone 
Formation are believed to be correlative to the Nilkitkwa. The basal 
assemblage, Telkwa Formation comprises basaltic to rhyolitic pyroclastic 
and flow rocks. 

U. Triassic Takla Group Highest units are Moosevale Formation augite porphyry, breccia, 
sandstone and mudstone. Central assemblage is Savage Mtn. 
Formation comprised of flows and pyroclastic augite porphyritic volcanic 
rocks. Base of the exposed sequence is Dewar Formation argillite. 
limestone and siftstone. 

7.0 STRUCTURAL SETTING 
For the most part the volcanic Mesozoic assemblages are upright shallowly 
dipping flat-lying sequences crosscut by high angle north to northwest trending 
faults. Significant structures are the Finlay-lngenika and Moosevale fault 
systems, which bound the eastern margin of the belt. These structures are 
dextral strike-slip features that are related to the terrain bounding faults between 
the lntermontane and Omineca belts. 

More local to Kemess North are the Duncan and Saunders Faults, which are 
north-northwest normal block fault structures. Thrust faulting is present in the 
district and is interpreted as Eocene or younger; displacement believed to be 
towards the northeast and effects rocks from the Takla up to Sustut sediments. 

The district represents the results of three superimposed volcanic arc building 
stages that began in the upper Paleozoic. Marine volcanic and sedimentary 
successions dominated until the lower-middle Jurassic, when continental, quartz- 

14 
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Figure 4 Regional Cfology (Diakow & Panteleyev GSHC#X6) 
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8.2 LITHOLOGY 
L Andesite Volcanics (Takla Group-T3) 

The property is predominantly underlain by a thick (>lOOOm) succession of 
andesitic flows. The flows exhibit textures ranging from fine grained and massive 
to porphyritic with medium grained and mostly phyric, subhedral augite 
phenocrysts. Less common are phenocrysts of plagioclase. The fine-grained 
matrix is mostly comprised of plagioclase, quartz, and chlorite. The plagioclase 
is usually sericitized. Rare intersections of auto-brecciated flows occur as coarse 
sub-rounded andesitic clasts within both phyric and finer grained flows. The 
Takla volcanic rocks host a significant portion of the Au-Cu mineralization. 

On surface, exposed in the cirque headwalls and some upper intersections of 
drill intercepts is a bladed feldspar porphyritic unit. It exhibits a very well 
developed porphyritic texture with bladed felted laths of plagioclase up to 1.5 cm 
long within a finer grained dark gray matrix. Its texture suggests a hypabyssal 
origin or possibly an extrusive dome type emplacement. 

Dacitic Polvlithic Fraqmental (Hazelton Group(H3):Toodoggone Formation) 
Mantling the northern and eastern limits of the Kemess North area is a matrix 
supported polylithic fragmental volcanic unit. Sub-rounded angular coarse 
fragments of bladed feldspar porphyry, andesite, monzonite and rare quartz- 
feldspar porphyry or chert occur within a siliceous (dacite) matrix. Lithic 
proportion to matrix is inconsistent ranging from l-30% volumetrically, with clast 

‘v size varying from lapilli to blocks. The matrix is fine-grained, dark gray 
comprised of IO-30% medium grained feldspar and diagnostic (5%) quartz 
phenocrysts. Magnetite is common as an accessory mineral occurring as very 
fine-grained disseminations as is distinctive zeolite-calcite veinlets. Propyllitic 
(epidote-calcite-pyrite) alteration is dominant within the fragmental, however 
narrow (IO-20m) zones of phyllic (quartz-sericite-pyrite) alteration are present 
near discordant contacts with the Takla Group. The phyllic sections can carry 
anomalous gold concentrations. 

The Polylithic Fragmental Dacite is an enigmatic unit as it shows field relations 
suggestive of both an extrusive and intrusive emplacement mechanism. 
Diamond drill sections in East Cirque show a WNW striking steeply south dipping 
irregular contact between mineralized Takla andesite and the dacitic fragmental, 
and in one instance quartz-phyric polylithic fragmental occurs within monzonite 
(KN-02-05 @ 524.68m). In Central Cirque an unaltered flat lying dacitic 
fragmental unit overlies quartz-sericite altered mineralized Takla Group (KN-02- 
55). At the Nugget Zone a thin (5 metre) zone of the dacitic fragmental crosscuts 
Takla Group andesite (KN-02-50 @ 404.4m). Commonly present within the 
dacitic fragmental are inclusion-rich irregular granitoid masses typically logged as 
crowded feldspar porphyry or monzonite. These masses are interpreted to be 
younger sub-volcanic intrusives related genetically to the Toodoggone 
Formation. 
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The evidence suggests that basement structures and conduits that allowed 
L extrusion of the local Toodoggone volcanic assemblage underlie the Kemess 

North area. 

Quartz Monzonite/Quartz Diorite 
These intermediate intrusive units are comprised of subhedral phenocrysts of 
50% plagioclase and <IO% quartz set in a groundmass of quartz-feldspar- 
chlorite +/- biotite with accessory minerals including; magnetite, apatite, 
carbonate, rutile, ilmenite, sphene. The quartz monzonite does not reach surface 
and outcrop. To remain consistent with earlier work the field-term monzodiorite 
and quartz monzonite has been retained, however petrographic work shows that 
the mineralized granitoid underlying East Cirque is more correctly classified as a 
quartz diorite due to the paucity (< 5% to absent) of alkali feldspars. 

The main quartz monzonite mass beneath East Cirque hosts the bulk of the Cu- 
Au mineralization at Kemess North. 

Post-Mineral Dvkes 
Post-ore dykes, including feldspar porphyry and minor mafic varieties cross cut 
Takla volcanics and outcrop locally in cirque highwalls and along ridges. The 
feldspar porphyry dykes also cross cut the Jurassic-Toodoggone fragmental unit. 
The feldspar dykes commonly exhibit pervasive dark pink hematite within the 
matrix and as staining of the medium grained feldspar phenocrysts. Due to the 

w pink colour of the feldspars, these dykes take the field term syenite and are 
generally barren and unaltered. The relationship of the feldspar dykes with the 
larger quartz diorite stocks is not clear, however they appear temporally late in 
the sequence of events. Mafic dykes are generally thin at < 1 to 4 metres wide, 
dark green and barren of sulphides and veining. Observations from regional 
mapping suggest they are related to the volcanic strata interbedded within Sustut 
Group sedimentary rocks and are interpreted as Cretaceous. 

8.3 STRUCTURE 
Due to the lack of bedding and/or marker horizons, the inclination of the massive 
thick succession of Takla volcanics is difficult to ascertain but probably reflects 
the regional trend of flat lying Mesozoic assemblages. 

At least three steeply dipping, northwest trending normal faults have been 
inferred from surface mapping and drilling to transect the Kemess North property. 
Fault spacing ranges from 500 and 1500 metres and they are generally parallel 
to the Duncan and Saunders Faults located west and east respectively. 

Gold-copper mineralization forms an inclined tabular zone that is centred on the 
East Cirque porphyritic monzodiorite, which from structural contours, strikes east- 
west and dips south at 20”. The quartz diorite/quartz monzonite intrusive 

L 
exhibits an irregular upper contact with various peaks and troughs. The general 
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east-west strike and shallow south dip geometry is consistent for over 400 
L metres (10660E to 10180E). Between 10260E and 10160E the tabular 

morphology disappears and the monzonite occurs as wide dykes (10 to 100 
metres wide) within Takla volcanics. The change in geometry for the monzonite 
could be due to the effects of cross-faulting that have down dropped the tabular 
upper contact present in East Cirque, or the rheologic conditions during intrusion 
changed going towards the west whereby steep fracture infilling was preferred 
over stoping. 

A flat-lying zone of intensely broken rock and multiple gouge zones are 
collectively referred to as the “Broken Zone” and result in poor drilling conditions 
above the deposit. The Broken Zone averages about 80 metres from surface to 
competent bedrock and is comprised of clay, multiple gouge zones and a pyritic- 
argillic alteration component. The interface between the Broken Zone and the 
underlying competent volcanics is generally sharp where phyllic meets chlorite- 
biotite alteration assemblages. The post-mineral porphyritic feldspar dykes 
remain unaltered and competent within the Broken Zone phyllic alteration. 

There are several hypotheses for the formation of the Broken Zone. The theories 
range from the effects of present day weathering, porphyry related alteration 
zonation, to the tectonic end products of shallow faulting and thrusting. Key 
features to consider are that the broken zone underlies and is adjacent to highly 
competent, unaltered, siliceous Toodoggone fragmental rocks. This suggests 

L 
that the alteration occurred in the early Jurassic before the emplacement of the 
dacitic fragmental unit. The most plausible explanation is that the Broken Zone 
and related phyllic alteration are due to pre-Toodoggone weathering processes. 

8.4 ALTERATION, VEINING AND MINERALIZATION 
Alteration and mineralization is associated with, and zoned both vertically and 
laterally from the quartz dioritelquartz monzonite intrusive intersected at depth 
beneath East Cirque. 

The highest grade Au-Cu zones occur focused on the quartz monzonite - Takla 
volcanic contact associated with quartz-magnetite veining and overprinting pyrite- 
chalcopyrite veining. The zone comprises 50-60% fine-grained quartz, 20-30% 
magnetite, 510% pyrite, 1% chalcopyrite, with accessory hematite and anhydrite 
occurring over widths of < 10 to 150 metres. Styles of quartz infill range from 
high-density parallel quartz veining to pervasive silicification with magnetite. This 
zone occurs mostly within the quartz monzonite stock and to a lesser extent 
within the andesite adjacent to the intrusive stock. The protolith is commonly 
completely replaced. The quartz monzonite/quartz diorite stock and associated 
quartz-magnetite zone is interpreted as the heat source driving the porphyry 
copper-gold system at Kemess North. 
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Grading outwards from the East Cirque stock into the Takla volcanics, 

L silicification decreases gradually to fine-grained assemblages of chlorite-biotite- 
sericite, which volumetrically constitutes the bulk of the mineralization. This 
pattern is a broad generalization and there are areas of either potassic (biotitic) 
or propyllitic (chloritic) alteration that occurs sporadically. 

Sericitization commonly from the destruction of matrix and phenocryst 
plagioclase, is pervasive in the Takla volcanic rocks. Accompanying 
sericitization are assemblages of quartz-anhydrite-ankerite-magnetite veinlets 
with disseminated pyrite-chalcopyrite mineralization. Present over the entire 
area in all rock units except the late mafic dykes are barren pinkish zeolite- 
carbonate veins, which post-date and crosscut the above vein types and rock 
units. 

The uppermost (outermost?) alteration zone is the phyllic or “QSP” zone, which 
consists mostly of sericite-chlorite-quartz +/- pyrite and forms the extensive 
Broken Zone and bright orange-red outcrops at surface. Pyrite is common 
throughout (57%) as both disseminated and within vuggy quartz veining. This 
alteration zone is mostly barren of any significant Cu and will often show a gentle 
increase in Au with depth. It has been postulated that this zone shows 
similarities to an acid leached cap, however it lacks any form of supergene 
enrichment in base metals, as occurs at Kemess South. 

L Overall, sulphide mineralization throughout the deposit consists of 2-3% pyrite, 
with lesser amounts of chalcopyrite and traces of molybdenum. Pyrite occurs as 
disseminations, fracture fillings, and veins up to a few centimetres wide generally 
associated with quartz-anhydrite-magnetite veins and zones of quartz-magnetite 
replacement. The mode of occurrence of chalcopyrite is similar except that 
veinlets are rare and significant disseminations occur in zones of stronger quartz- 
magnetite stockwork and quartz-magnetite replacements. Gold and copper 
grades variably diminish outward into the hanging wall and footwall. Total 
sulphide content in the core of the deposit averages 3-5%, rising to 57% in the 
pyrite-rich sericitic altered upper halo. 

Petrography shows a varying degree of accessory minerals throughout all rock 
types and alteration zones which includes: rutile, leucoxene, sphene, anhydrite, 
gypsum, epidote, zeolite, alunite, molybdenite, phlogopite, prehnite, apatite. 
(Refer to Appendix 7 - Petrographic Report) 

Moving west of East Cirque to the Nugget Zone, alteration and mineralization 
becomes irregular as the intrusive units approximate steeply dipping dykes. This 
zone occurs within a broad sericitic alteration zone with irregular zones of 
chlorite-biotite alteration. Significant widths of gold-copper mineralization occur 
within Takla volcanics adjacent and proximal to these monzonite apophyses 
substantially adding to the mineralized volume. 
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The Nugget Zone alteration is dominated by weak chlorite-biotite altered Takla 
volcanics commonly with disseminated magnetite. Substantial gold-copper 
mineralization is present within the Takla volcanics but at depths exceeding 400 
metres. In this area it appears that a similar style of mineralization is present, as 
compared to East Cirque, however the sulphide system does not overlap the 
quartz-magnetite portion, rather occurring well above it (KN-02-43). The Nugget 
Zone generally exhibits a higher gold to copper ratio than Kemess North, and 
rare narrow intersections of gold grades of up to 8 g/t are present. 

9.0 2002 KEMESS NORTH DEPOSIT EXPLORATION 

A single phase, 58 hole, helicopter supported diamond drill program totalrng 
33686.31m was completed between May 24 and November 14rh 2002. This work 
was completed by Britton Bothers Diamond Drilling of Smithers B.C.. The core 
was logged by a small team of geologists, split using a rock saw, and then 
samples were passed through primary crushing at a portable sample preparation 
lab under lease from ALS Chemex, which was installed at Kemess. In total, 
excluding quality control samples, 16913 samples were submitted to Chemex for 
copper and gold analyses. The copper analyses were completed by atomic 
absorption spectrometry (AA), following a triple acid digestion. Gold analyses 
were completed by standard one assay ton fire assay with AA finish. An 
additional 667 were sent for quality control purposes, as blind duplicates, blanks 
or standards. 

Figure 6 2002 Drill Hole I.ocstions 



Northgate Explorations Ltd 2002 Exploration Program 

Drill hole collar locations are shown in Figure 6 and are tabulated, together with 
orientation and hole length data Table 4 below. 

Table 4. 2002 Drill Collar Location and Orientation Data 
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All drill holes were logged for both geologic and geotechnical properties, which in 
the latter case followed the recommendations of Knight-Piesold Consulting of 
Vancouver, British Columbia. The broken zone presents challenging drilling 
conditions that have historically been solved by drilling an HQ diameter hole to 
act as casing for NQ, which usually was used to complete the hole. In rare 
instances reduction to BQ was necessary to reach target depth. Sample 
intervals were determined by each geologist and usually ranged from 0.3 to 
2.0m, cut according to lithology. Core was split using a diamond saw. 

Geologic logs, geotechnical logs, assay certificates, plans and sections, and the 
petrographic report are presented in the Appendix attached to this report. At time 
of writing, results had not been received for three holes; KN-02-54, KN-02-57, 
and KN-02-58. In addition, two holes completed entirely within barren dacitic 
fragmental Toodoggone Formation, have been either partially assayed or the 
entire hole has yet to be sawed (KN-02-44 and KN-02-11). 

Survey control for the program was provided by GPS using a base station that 
provided real-time correction such that sub-centimeter accuracy was achieved. 
Several Sperry-Sun magnetic survey instruments facilitated down-hole surveying, 
which proved to be problematic due to the inherent magnetite content of the rock 
and mechanical problems with some of the units. Suspect surveys have been 
flagged on the drill logs, and have been omitted from the hole plotting routines 
used to create the sections. 

w The program intersected lithologies consistent with earlier programs, however 
the recognition of Hazelton Group, Toodoggone lithologies in core is a new 
development. The overall interpretation of a quartz-monzonite intrusion providing 
the center for mineralization at Kemess North remains intact. 

Significant assays as publicly reported are listed below in Table 5. The program 
was successful in confirming the nature and continuity of the higher-grade core of 
Cu-Au mineralization beneath East Cirque and in discovering significant widths of 
potentially ore grade mineralization at Nugget. 





b 10.0 CONCLUSIONS AND RECOMMENDATIONS 
The 2001 drill program at Kemess North resulted in a preliminary resource of 
442Mt grading 0.23% Cu and 0.40 gpt Au. The results of the 2002 program have 
yet to be worked into a resource model. The continuity of the higher-grade zone 
at depth beneath East Cirque has been confirmed and better defined as a result 
of the 2002 program. Drilling between the Nugget Zone and Kemess North at 
Central Cirque suggests that mineralization is continuous over the intervening 
2200m. 

It is recommended that a 7500m-exploration program be completed, between 
Nugget Zone and western Central Cirque (near KN-02-55). In addition, a 
structural/stratigraphic and geophysical compilation should be completed to 
better assess the remainder of this large property for shallow Cu-Au porphyry 
deposits. Targets to be evaluated include Kemess East and Kemess Center. 

11.0 STATEMENT OF COSTS 
Exploration costs for 2002 totaled $5145586.63 as outlined in Table 6 below. 
The detailed cost accounting is listed in the Appendix. 

Table 6. 2002 Kemess North Summary of Expenditures 
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12.0 STATEMENT OF QUALIFICATIONS 

I, Frederick Carl Edmunds, of 986 Leah Circle, Reno, NV, 89511, do hereby 
certify that: 

1. I have supervised the 2002 exploration program completed at Kemess 
North, reviewed all the data contained herein, and contributed to the preparation 
of this report. 

2. I graduated from the University of Edinburgh in 1983 with 
a B.Sc. (Honours) in Geology. 

3. I graduated from Queens University, Kingston, Ontario in 1988 with an 
MSc. in Mineral Exploration. 

4. I am a Professional Geoscientist (P.Geo.) registered with the 
Association of Professional Engineers and Geoscientists of British Columbia, 
member # 19724, and have been a member in good standing since 1992. 

5. I am a member of the Society for Mining, Metallurgy and Exploration, 
member # 897500, and have been a member of good standing since 1992. 

w 
6. From 1985 until present I have been continuously employed as a 
Geologist in mineral exploration. 

Dated at Kemess South Mine, Omineca Mining Division, the 1 lth day of 
December 2002. 

F.C Edmunds 
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STATEMENT OF QUALIFICATIONS 

I, Brett R. LaPeare, of 3866 Comox St. of Smithers British Columbia, do hereby 

certify that: 

1. I have studied Geology at Lakehead University in Thunder Bay, Ontario 

and have received a Bachelor of Sciences degree in 1990. 

2. I have continuously practiced my profession as an exploration and mine 

geologist since graduation in Canada, U.S.A., Indonesia, and Tanzania. 

3. I have currently applied for Professional Geoscientist status in British 

Columbia with the Association of Professional Engineers and 

Geoscientists. 

4. I co-supervised the 2002 exploration program on the Kemess. 

Dated at Kemess Mine, Omineca Mining Division, the 1 lth day of December, 

2002 

Brett R. LaPeare, B.Sc 
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Appendix 2: Diamond Drilling Geotechnical Logs 

Northgate Explorations Ltd. 2002 Exploration Program 



GEOTECHNICAL LOG 

Date: 

KEMESS NORTH 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEEl 

Project LocationiHole KN-00-126 

IN1 

.Et 
3.04 2.371 77.96 1.53 64.56 4 0.16 
? “Cl ‘) on 95.08 1.93 66.65 4 4.96 

I 
_._... -.-..- ?rlSl -.-- 1 nn Q6.36 -,-- ” 2.89 96.33 4 39.20 

I CID rcl 310.10, -“. n., OLI.Ll, ^ “4 a.vg “-“l ” L.30, 57.70 2.64 88.59 4 11.10 
“5.41 2.41 82.82 4 31.90 

^^^ 

TERVAL (M) 
scp. 

I _- .._ __. .__ -._- -.__ - 
I 630.941 3. 

c.J.2 no, 

I 643.131 
646.181 “. 

I 649.22 652.271 3.051 2.901 95.0~ 2.f 



GEOTECHNICAL LOG KN-OO-12B KEMESS NORTH 



GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-01-178 





Date: 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEEl 

Project Location/Hole KN-02-01 



INTERVAL RECOVERY RQD H Mag 
From 1 To ILength metres1 % metres) % SW 

ill.661 114.911 3.05, 2.771 90.62 2.701 97.47 0.14 

264.261 267.311 3.051 3.041 99.67, 2.961 97.371 1 9.37 

267.311 270.301 2.99, 2.961 99.001 2.611 94.931 1 13.00 



w 

W 





I INTERVAL 1 RECOVERY 1 RQD 1 H 1 Mag 



GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-02 





IE.~+I. . 



GEOTECHNlCAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-03 





INTERVAL(M) RECOVERY ROD HARD Mag 
From I!2 I&w&h MeterSI % Meters % SCP. 

288.651 291.691 3.04 2.901 95.34 1.951 67.24 0.27 

__.._ __ 
316.081 319.131 3.051 I.601 52.44 01 O.OOl 0.7 

I 319.131 322.171 3.041 2.821 92.74 1.931 68.44, 4 0.q 
322.17 325.22 3.05 2.40 78.69 1.73 72.08 3 0.18 

325.22 328.27 3.05 2.47 80.98 1.37 55.47 3 3.93 
328.27 331.32 3.05 2.75 so.16 1.95 70.91 3 0.22 
331.32 334.37 3.05 1.50 49.18 0.14 9.33 3 0.4% 

355.70 358.75 3.05 2.99 98.03 2.69 89.97 3 0.22 

358.75 360.58 1.83 1.02 55.74 0.57 55.88 3 0.72 

360.58 361.80 1.22 0.00 0.00 0 0.00 3 1.55 

361.80 363.32 1.52 0.80 52.63 0.1 12.50 3 0.11 

363.32 364.85 1.53 0.441 26.76, 

364.85 365.76 0.91 0.001 0.001 

365.76 367.89 2.13 

367.89 370.94 3.05 2.961 97.04 

370.94 373.99 3.05 3.051 1 oo.oo( 

373.99 377.04 3.05 

I.501 70.421 0.951 / 

3.001 98.34 2.811 93.6; 
I 377.041 380.091 3.051 3.051 100.0cj 2.81 91.801 4 4.431 

380.091 383.131 3.06 3.021 99.36 2.891 95.701 4 0.69 

383.131 386.181 3.051 3.031 99.341 2.91 95.711 1.62 

386.181 389.231 3.051 3.041 99.671 2.971 97.701 4 0.24 

I 389.231 392.281 3.051 3.001 98.36j 2.91 96.67, 0.111 



I 471.531 474.571 3.041 2.961 97.3fl 2.031 68.581 54.4 

I 526.391 529.441 3.051 2.931 96.Ofl 1.311 44.711 68.5( 

572.11 575.16 3.05 2.95 96.72 1.66 63.05 4 17.3 
575.16 578.21 3.05 3.05 100.00 1.70 55.74 4 13.2 

w 578.21 581.25 3.04 3.01 99.01 2.60 66.38 4 16.8 
581.25 584.30 3.05 1.22 40.00 1 .oo 81.97 4 17.4 



605.64 606.69 3.05 2.92 95.74 2.24 76.71 4 12.5 

608.69 611.73 3.04 2.81 92.43 2.35 83.63 4 0.44 

611.73 614.78 3.05 3.04 99.67 2.80 92.11 4 43.2 

614.78 617.83 3.05 2.65 86.89 1.60 60.38 4 4.57 

I 660.501 663.551 3.051 2.94) 96.34 2.021 68.711 51 .y 

663.551 666.601 3.051 3.031 99.34 2.421 79.87, 4 1.89 

666.601 669.651 3.051 3.021 99.021 2.251 74.501 52.3 

669.651 672.691 3.06 3.001 98.681 2.201 73.331 41 33.6 

I 672.691 675.741 3.051 2.971 97.381 2.581 86.871 41 51 .q 

694.03 697.08 3.06 2.95 96.72 2.54 86.10 4 38.7 

697.08 700.13 3.05 2.98 97.70 2.73 91.61 4 92.4 

700.13 703.17 3.04 2.94 96.71 2.60 85.03 4 83.7 

703.17 706.22 3.05 2.87 94.10 2.56 89.20 4 52.3 

706.22 709.27 3.05 2.83 92.79 2.58 91.17 4 26.8 

709.27 712.32 3.05 2.81 92.13 1.94 69.04 4 19.5 

712.32 715.37 3.05 2.76 90.49 1.90 68.64 4 33.7 

715.37 718.14 2.77 2.69 97.11 1.88 69.89 4 0.09 



I 



Date:June 14/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 







414.531 3.051 2.901 



Date:June 1412002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-05 

I 67.671 69.191 1.521 l.SOl 0.711 46.71 0.201 



u INTERVAL(M) 

65.95 67.46 1.53 1.49 97.4 1.26 62.4 3 0.10 

67.46 89.00 1.62 1.40 92.1 1.26 64.2 2 0.12 

69.00 90.53 1.53 1.33 86.9 0.17 11.1 2 0.03 

90.53 92.05 1.52 1.25 62.2 0.00 0.0 2, 0.07 

93.571 95.101 I.531 1.‘ 

106.61 110.34 1.53 1.45 94.6 0.11 7.2 3 0.00 

110.34 111.66 1.52 1.10 72.4 0.00 0.0 2 0.05 

111.66 113.39 1.53 1.10 71.9 0.00 0.0 2 0.43 

113.39 114.91 1.52 1.25 62.2 0.00 0.0 2 0.07 

114.91 116.43 1.52 1.10 72.4 0.00 0.0 2 0.00 

116.43 117.96 1.53 1.25 81.7 0.00 0.0 2 0.02 

117.96 119.46 1.52 1.35 66.8 0.00 0.0 2 0.10 

119.46 121.01 1.53 0.90 56.6 0.00 0.0 2 0.00 

125.56 127.10 1.52 1.45 95.4 0.25 16.4 3 0.63 

127.10 126.63 1.53 1.32 66.3 0.37 24.2 3 0.23 

126.63 130.15 1.52 1.14 75.0 0.72 47.4 3 0.36 

130.15 131.67 1.52 1.21 79.6 0.77 50.7 3 0.43 

131.67 134.42 2.75 2.70 96.2 2.42 66.0 3 0.26 

134.42 136.25 1.83 1.63 69.1 1.60 67.4 3 0.16 

136.25 139.29 3.04 3.02 99.3 2.76 90.6 3 0.23 

139.29 142.34 3.05 2.97 97.4 1.46 46.5 0.46 



L 
INTERVAL(M) RECOVERY RQD HARD MW 

E&m 32 j&&h Meters % J&l&s % scp. 

160.63 163.67 3.04 3.03 99.7 2.73 89.8 4 0.75 

163.67 166.73 3.06 3.05 99.7 2.61 65.3 4 0.21 

t 215.491 216.541 216.541 221.59) 3.051 3.051 2.961 3.031 97.4 99.31 2.661 2.911 93.61 95.4 4 0.21 0.1 

242.93 245.97 3.04 2.98 98.0 2.90 95.4 4 0.22 

246.97 249.02 3.05 2.99 98.0 2.66 67.2 4 0.08 

249.02 252.07 3.05 3.05 100.0 2.64 93.1 4 0.09 

252.07 255.12 3.05 3.05 100.0 3.05 100.0 4 3.3 

c, t 306.931 309.961 3.051 3.001 98.41 2.86( 94.41 41 

309.981 313.031 3.051 3.041 99.71 2.681 94.41 41 



INTERVAL(M) RECOVERY ! RQO [HARDI Mag 

m To m & 

313.03 316.06 3.05 -.._, _.._. _.__, _ .._ __ 

316.08 319.13 3.05 2.951 96.71 2.761 90.51 4 3.87 

1 361.60( 364.85( 3.051 3.011 98.7( 2.90( 95.11 4( 4.64 

I 419.711 422.761 3.051 3.021 99.01 2.461 81 .d 41 0.13j 

I 441.051 444.091 3.04 2.911 95.4 2.211 72.7, 41 0.21 

2.991 98.oj 2.371 77 

462.381 465.431 3.051 2.841 93.11 2.561 83.4 4 4.981 





Date:June 15/2002 

L 

GEOTECHNCAL DRlLLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-06 







Interval (m) Recovery I RC)D 1 HARDNESS1 Mag 

From 32 m l&6& % b 1% I I sco. 

483.72 486.77 3.05 2.92 95.741 2.18, 74.q 4 
486.77 489.81 3.04 2.84 
489.81 492.86 3.05 3.08 

93.421 2.061 72.54, 4 0.12 
100.9ej 1.761 57.14 41 0.23 

^^ .^I ",.^l -,,n* rl 492.86 495.91 3.05 2.77 3".0‘, L."D, ,r.o,, ', 
495.91 498.96 3.05 2.98 97.701 2.421 81.211 41 
498.96 502.01 3.05 2.85 93.44 2.141 75.04 41 

cnc nc 1 nn Al 

I 
.,Y”.YY, ‘..“V ““.“” “.“. --.-,, _.__ 

,anl on771 1 a91 d!a nsl dl 1”~ 
“ _ . .  _- - .  -_ 

97.38 0.92 30.98 41 10.2 
94.74 1.37 47.57 4 6 
98.69 1.24 41.20 11 

96.07 1.14 38.91 4 2.7w 
97.37 1.73 58.45 3 5.54 
87.74 1.34 49.26 4 5.48 
91 32 1 ?I? *SW. d 10.4 



Date:Jwe 21/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-07 









b 
Date:July 7/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-16 

54.66 
56.39 
57.91 59.441 1 .sg 1.261 
59.44 60.961 1.54 1.361 

” 



Interval (m) I Recovery I HARDNESS 

74.66 76.20 1.521 0.761 51.36 “. ,‘., 

I.201 78.43( 
79.25 60.77 1.521 1.421 93.44 

a5 
66 
EC--. 
89.921 91.441 I.521 nnn 



4 

0.57 21.6 3 

17.5 3 
I LOO, wb.,‘q I .LL 42.4 3 

49.71 4 
_. ._ 

‘I 
4 

2.24) 75.21 4 

I 
_ __ .__ -.-, “. ._” I.401 47.11 4 
338.331 341.381 3.05l 47.61 4 





Date:June 21/2002 
‘cr, 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEF 

Project Location/Hole KN-02-09 







Interval (m) Recovery I RQD IH 

1 Meters % 

456.29[ 462.361 6.09 5.92) 97.21 3.491 59.01 72.11 4.51 I 

6.011 569.061 3.051 2.951 96.71 1.621 54.q 
R n.l ?ORl rnnd 1~05l 34.3l 4l I 



Date:J”“e *g/*002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-10 

Interval (m) Recovery RDD HARDNESS 

&xR I?2 J&og&l &&E % m % 

0.001 17.371 17.37 CSG I I 
* EC n cnt 

58.52 60.96 *.44 2.26 92.6 1.63 72.1 3 
60.96 63.09 2.13 1.55 72.6 0.81 52.3 3 
63.09 66.14 3.05 2.94 96.4 1.67 56.6 3 
66.14 69.19 3.05 2.9 95.1 1.82 62.6 3 
en.* -,-", ^ "? " nC "  ̂ , 1 -,A CI 1 9 
OJ. IT5 ILL4 J.“J- L.OO JJ.4 ,.,‘a, D’.,, c1 

72.24 75.29 3.05 2.61 92.1 1.541 54.4 n 

76.29 76.33 3.04 2.64 93.4 
78.33 81.38 3.05 2.64 93.1 2.05 
81.36 64.43 3.05 2.73 89.5 2.00 73.q 4 
0" "I, 07 "52, 1 "cl I) 0, "C ,I I) 9‘4 77 al 

- .  .T.. “ “ ,WV G.“e G.3” “ ,  . ”  . . “ -  

90.33 93.57 3.24 3.02 93.2 1.91 RR 71 __._ &I 
I 

93.57 96.62 3.05 3.03 99.3 2.22 73.q 4 
96.62 99.67 3.05 2.77 90.8 1.88 67.91 4 

1.62( 64.31 





t 



Date:July 9/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEE, 

Project Location/Hole KN-02-11 



b 
Interval (m) Recovery RQD HARDNESS 

EQR II!? IL&n&h g$gg % m % 

68.581 70.10) I.54 1.45) 95.4 0.281 19.3 4 

71.631 I.54 1 ,091 71.21 0.171 15.4 4 

73.151 1.521 1.161 76.31 0.211 18.11 

B 7g,251 3,05, 1.731 56.71 0.451 26.01 

4 

76.201 3.051 41 

__ _ _ __ _ -.-_ 
85.341 88.391 3.051 I.121 40.01 

n 5‘4 767l __- _._. __.. 
0.521 22.11 4 

I 94.491 97.541 3.051 2.541 83.31 I.151 45.31 

97.541 100.56~ 3.041 2.751 
100.58( 

90.51 1.341 48.71 4 

103.631 3.051 2.841 4 

103.631 

93.11 0.821 28.4 

106.681 3.051 2.681 87.4 0.951 35.6 4 

I 106.881 109.731 3.051 2.721 89.21 0.711 26.11 

I 173.741 176.78) 3.04 2.341 77.01 0.271 11.51 4 

207.261 210.311 3.051 2.161 70.81 0.251 II.61 

L 210.311 213.361 3.051 2.371 77.71 0.541 22.61 

213.381 216.411 3.051 2.141 70.21 0.261 12.11 





438.91 441.96 3.05 3.01 98.7 2.201 73.11 

441.96 445.01 3.05 3.04 99.7 1.631 60.21 

445.01 448.06 3.05 3.15 103.3 
3.06 100.7 

_._ __. 

I 472.441 3.05l 3.081 lOl.Ol I.421 46.11 5 469.39 

472.441 475.491 3.051 3.061 100.3[ I.501 49.01 5 

475.491 478.541 3.051 3.021 99.01 I.541 51.01 5 
478.541 4*1.5.3l 3.06 3.031 99.7 n ml 7d -.-. .” 
481.58 464.63 3.05 2.99 98.0 1.15 38.51 4 

464.63 487.68 3.05 3.04 99.7 0.46 15.1 4 

467.66 490.73 3.05 2.86 94.4 1.77 61.5 4 

490.73 493.78 3.05 3.05 100.0 0.36 11.8 4 

493.78 496.82 3.04 2.92 96.1 0.66 22.6 4 

0~"~ 



Date:June 14QOO2 

GEOTECHNCAL DRILLHOLE LOGGING DATA SHEEl 

Project Location/Hole KN-02-12 









Date:July 412002 

L 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHER 

Project Location/Hole KN-0s13 

0.70) 51.9) 4 
0.611 24.31 4 

.-- -,.. 0.111 6.81 4 I 11.261 -. - 13.411 .-_ 2.131 .- 1.361 64.6, 0.201 14.51 
.” 0.4, n .I n .ml 





- 

L 



566.0, 569.06 3.051 2.92 95.7 1.84 63.01 

569.06 572.11 3.04 3.02 99.0 1.33 

4, 

572.1, 575.16 3.04 3 98.4 1.42 
575 1 R Al 

__. 2.941 96.1 1.771 60.21 

I  d.L, . ,  

648.311 3.05) 3.071 100.71 1.971 64.4 5 

672.691 3.oq 2.941 96.71 0.411 13.4 4.5 



Date:July 4/2002 

GEOTECHNlCAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-14 



I_ - _. - 
101 101.641 1.591 52.14 5 

1 



Date:July 29/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-143 



Interval (m) Recovery RDD HARDNESS 

From 32 &gtJ Meters % 
569.06 572.1, 3.05 3.04 99.67 2.72 89.47 4 
572.11 575.16 3.05 3.00 98.36 2.87 95.67 4 
FTC ,c c7II 1, 1°C 9oII 0778-L ,7R 91 61 A. “ ,d , ,U U , . , . G ,  W.-w _.-- 1. . . ”  - .  -  -  -  

578.21 581.25 3.04 3.03 99.67 2.75 90.76 4 
581.25 584.30 3.05 2.99 98.03 1 A6 62.21 4 
584.30 587.35 3.05 3.03 99.34 2.50 82.51 4 
587.35 590.40 3.05 3.03 99.34, 1.94 64.03 4 

I 

o,,.rq D”.‘O, L.“Y, c.,.,y L..,II V”.d,, 

614.781 2.031 110.9g I.581 77.831 4 



Date:July 17/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEE, 

Project Location/Hole KN-02-15 

c Interval (Ill) Recovery RQD HARDNESS 

m x &g&E ;% 

_.. _.. 0.00 0.0 0.00 0.0 1 

cl l‘tl 0.38 62.3 0.00 0.0 4 



_. 
2.811 92.11 

I 160.63( 3.051 3.071 100.7[ 2.691 88.2( 157.58 

160.63 163.68 3.05 3.04 99.7 2.461 80.4 4 

163.68 166.73 3.05 3.06 100.3 2.931 96.11 4.5 

166.73 169.77 3.04 3.01 99.0 

169.77 172.82 3.05 3.11 102.0 3.041 99.71 4.5 

172.82 175.87 3.05 3.07 100.7 2.941 96.41 4.5 

175.87 178.92 3.05 3.01 98.7 

2.751 90.51 4.51 

2.821 92.51 

181.971 3.051 3.061 100.3~ 2.691 88.2l 178.92 

181.97 185.011 3.041 3.051 100.3[ 2.331 76.6, 4.5 
185.01 188.OSl 3.051 3.081 lOl.Ol 5 

188.08 191.11~ 3.051 

_.__ __._ 
221.591 224.641 3.04 2.991 98.01 

239.881 3.051 3.051 100.0~ 2.861 93.a 4 

3.06) 100.71 2.881 94.71 4.51 



I Interval(m) . ^ 

,,.4 4 
316.06l 319.131 3.051 3.031 99.31 2.181 71.5 4 

319.131 322.17~ 3.041 3.051 100.3j 2.521 82.9 4 
322.171 325.221 3.051 3.081 101.0l 2.81 92.1 4 
325.221 326.271 3.051 3.011 98.71 2.40 78.7 4 
328.271 331.321 3.051 3.051 lOO.Ol 2.191 71.6 4 

RI ^, - 4 331.32 334.37 3.05 3.0, 98.1 1.9- 0r.g 

334.37 337.41 3.04 3.01 99.0 1.36 4A71 
337.41 340.46 3.05 3.10 101.6 2.15 7c 
340.46 343.51 3.05 3.09 101.3 1.40 4! 
343.51 346.56 3.05 2.97 97.4 2.28 71 

346.56 349.61 3.05 3.10 101.6 1.3 

5. 4 
1.8 4 

8 45.2 4 

349.611 352.651 3.06 3.041 lOO.Ol 1.30 42.8 4 

352.651 355.701 3.051 3.051 lOO.Ol 1.60 52.5 4 
355.701 358.751 3.051 3.021 99.01 2.00 fxti 4 _-.. 
358.751 361.801 3.od 3.001 984 1.95l CR --.-. 4 
361.80) 364.851 3.05) 3.02) 99.01 2.03) 66.6) 4 

364.851 367.891 3.041 3.021 99.31 1 ,001 32.91 4 
I 3.5 

3.5 

367.891 370.941 3.051 3.031 99.31 2.111 69.21 
370.941 373.991 3.051 3.011 98.4 1.211 39.d 
^_^^^ ^__^. ^^- ^ *^ -nn 1 cn :<I:< 93. : . I  I  I , ‘ , .  .< 1n.7. .>~ll,. JJ.“, 3.5 -. -. - -, -. - , _.__ I  .Oil 52.1 

- 377.041 380.091 3.051 3.051 100. 01 1.26 41.3 3.5 
380.091 383.131 3.041 3.071 lOl.Ol 1.2: 3 42.4 3.5 
383.131 386.181 3.051 3.061 100.3l 1.47 46.2 3.5 
386.181 389.231 3.051 3.071 100.7 2.40 76.7 3.5 

389.231 392.281 3.051 3.031 99.3J 2.74 69.8 4 

1 ^^^ 4 392.28 395.33 3.05 3.06 100.3 2x, 
395.33 398.37 3.04 3.07 101 .o 2.731 
398.37 401.42 3.05 3.00 98.4 2.571 
401.42 404.47 3.05 3.10 lOl.$ 2.9( 

4 

1 95.1 4 
404.471 407.521 3.051 3.001 98.41 2.83 92.8 4 

m7 WI ‘tl" 571 ROS _.__ 2.911 95.41 2.20 72.1 4 
410.571 413.611 3.04 3.071 101 .Ol 2 .95 97.0 4 
413.61) 416.661 3.051 3.011 98.71 2.41 5 80.7 4 
416.661 419.711 3.051 3.061 101 .ol 2.66 94.4 4 
419.71) 422.76) 3.05) 3.071 100.7l 2.98 97.7 4 

7 "- c 1 422.76 425.61 3.05 3.00 96.4 25, 0,r.q 
425.81 428.85 3.04 3.03 99.7 2.871 
426.85 431.90 3.05 3.09 101.3 2.891 
431.90 434.95 3.05 3.15 103.3 2^' 
434.95 438.00 3.05 3.07 100.7 



459.33 462.36 3.05 2.991 98.01 I.321 43.31 

462.38 465.43 3.05 2.951 96.1 1.791 58.71 

465.43 466.46 3.04 3.031 99.3) 0.69l 29.2) 

466.48 471.53 3.05 2.961 97.4 1.25 41 .o 4 

471.531 474.571 3.041 3.041 100.0~ 2.11 69.4 4 

?rnl Inn71 1.95 63.9 4 

2.16 71.5 4 

2.571 84.51 

3.011 98.71 2.321 76.11 

529.44 532.48 3.04 3.01 99.0 

532.48 535.53 3.05 3.04 99.7 

535.53 536.56 3.05 3.01 98.7 

538.56 541.63 3.05 3.06 100.3 

541.63 544.66 3.05 3.02 99.0 

544.68 547.73 3.05 3.03 99.3 

547.73 550.77 3.04 3.03 

2.761 90.51 4 

2.751 9o.zl 5 

564.301 567.351 3.051 2.94) 96.4 2.541 83.31 4.5 

567.351 590.401 3.051 3.051 100. 1.831 60.01 4.6 





Date:July 7,2002 

b 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project LocationNole KN-02-16 

L 

L 





, ..I 
4 

=I “.- 4 
80. 4 

d 

I 

‘“Ad, ‘V.‘, 
386.181 389.231 3.051 3.031 99.31 1.971 65.0( 

aa Ill 1 a71 61.4 



- 

498.96 11_.“. -.“- _.. 2.38 85.8 
50*.01 505.05 3.04 3.30 108. -6 2.83 85.8 4 
505.05 508.10 3.05 3.14 103.0 2.21 70.4 4 
508.10 511.15 3.05 2.60 85.2 1.69 65.0 4 
c,, 1c C,” on 2°C 117 rr-02 7 ,A 87~6 4h 

I 
u”.‘q, ”  s-.C” -.I- -. -, -_._. _.. 
_. ^^ -_-^- ..^A 2.721 89.2’ 

3.051 

^^_ 

3.421 

2.721 
112.il 

89.21 

- . - -  __._ 

553.82 556.87 3.05 3:;; 103.3 1 .,I 54.3 4 
556.87 559.92 3.05 2.72 89.2 0.66 24.3 4 
559.92 562.97 3.05 3.07 100.7 1.49 48.5 4 
562.97 566.01 3.04 3.00 98.7 2.13 71 .o 4 
FCC n, 31 .o 4 

5.821 95.61 2.671 45.q 4.4 



GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-166 

766.101 6.101 5.7 

-“._- --._. “.“” _.- -“.- 
766.47 791.57 6.10 5.80 95.1 278 47.9 3 

791.57 794.61 3.04 2.69 95.1 0.92 31 .a 3 

794.61 600.71 6.10( 6.02 98.7 1.11 16.4 3 

800.71 603.64 3.13 3.13 100.0 1.76 56.9 3 



Date:J”ly 1 II2002 

GEOTECHNlCAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole Kt+02-17 







t 

4Y3.Y I, .D.vg I 
498.961 502.011 3.051 Zl 98.4 2.231 

, cd 

I 2.141 71.11 4 

_I* I  . “ I )  . , - - . Y Y  “ . “ I  ‘..“, “ ,  ._ _.I .  

544.68 550.77 6.09 3.00 49.3 1.70 56.71 
550.77 553.82 3.05 3.03 99.3 2.27 7* O' 
553.82 556.67 3.05 3.11 102.0 2.54 
556.87 559.92 3.05 3.10 101.8 2.87 
559.92 562.97 3.05 2.99 98.0 2.66 89.01 4 
_^^ ^_ -^^ -1 ^^~ ^." rnnn n cn on cl 1 

t 

3OZ.Y,, DDD." I, J."Y J. $0, ,".z", L."L, U".LI ., 

566.011 569.061 3.051 3.021 99.01 2.621 86.8 4 
CC.9 nrl 81.6 4 

75.4 4 

52.51 





Date:July 13/2002 

w 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-18 









Date:July 4/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-19 





3.: 

3.: 



Date:August 612002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-W-20 





_. .._ 
2.88[ 94.44 2.041 66.84 





Date:August 5/2002 

L 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-21 



Al 

0.33 J".JJ 3 
*39.m 242.93 3.05 2.91 95.411 2.02 69.42 4 
242.93 245.97 3.04 3.06 100.6~ 2.21 72.22 3 
245.97 249.02 3.05 3.05 100.04 2.66 87.21 3 
^ ^ ^ ^ ^^_ ^^^ ^^^ II 



303.891 306.931 3.04 3.001 98.681 I.911 63.64 
2.95) 2.921 98.981 2.341 80.14 

334.371 337.411 3.04 3.001 98.64 

358.751 361.801 3.051 3.081 100.981 I.851 60.04 
RR, ml 71 nrl 

383.13) 386.181 3.051 3.131 102.621 2.121 67.74 

I 398.371 401.421 d"d A71 3.051 2.951 96.721 
2.971 97.34 _ I 





Date:July 4/2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-22 





Interval (m) Recovery RQD HARDNESS 

FrOm IL? l&x&h Meters % m s/, 

450.191 456.291 6.10 5.931 97.21 4.841 79.34 3 
h 

_I.“ ,  

62.07 3 
3.321 54.43 4 

I 4.561 74.88 5 
c ml cnnl non.4 c 



Date:July 29/2002 

Q 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project LocationfHole KN-02-23 



Interval (m) Rl3XVWy ROD HARDNESS 

From ITO I&f@& Meters % && y& 

127.101 130.151 3.05 2.991 96.0 I.891 63.2 4 
1 

.I.“< 3.05 3:;; 102.3 1.33 42.6 
2.44 2.50 102.5 0.26 in d 

3.70 1.60 43.2 0.59 36.9 
3.00 4.09 136.3 2.41 

4 

3.05 2.70 88.5 0.40 





_ _ _ _ _ _. __ _.__ 
547.73 550.77 3.04 3.01I 99.01 2.64 
550.77 553.62 3.05 ‘) Q7’ ‘ . . “ I ,  94.11 2.481 
553.62 556.67 3.05 2.78( 91.11 1.68 
556.87 559~9~ ___.__ 305 ___ 2.641 93.11 2.13 
559.92 562.97 3.05 3.041 99.71 1.921 
562.97 566.01 3.04 2.721 89.51 I.731 
4Cf n, c.fO nc ?nF 9 cl71 07 “1 IFAI 

-- - -_. -- _._- -.-- 
687.931 694.031 6.10, 6.061 &:i, 5.63 JL..J, 
694.031 700.121 6.04 5.681 93.4 4.45 -rod 
7”” 49, 7°C 99, f I”, c aal o* “I n *a 

.--.__ ._.“_ -. .- .-. -.-- 
712.321 716.411 6.04 6.131 100.71 4.93 80.41 
716.411 721.461 3.051 3.361 110.21 3.031 90.21 

1 ml 



910.44 913.49 3.OY 3.02 99.0 2.47 81.8 4 
913.49 916.53 3.04 2.95 97.0 2.52 65.4 4 
916.53 919.56 3.05 2.78 91.1 0.67 24.1 4 
919.58 925.66 6.101 6.09 99.6 4.91 60.6 4 

54.6 4 



Interval (Ill) Recovery I RQD HARDNESS 
From 122 Ilenqth u % b % 

980.541 988.641 6.10 6.071 99.4 3.941 64.9 4 
BRR Ml oa, 741 c rn car, ncnl no.1 A” n ---.-. -I_.. _  “. A” .,.m I c,Y.J L.” I **.L 

992.74 998.83 6.09 6.06 99.5 3.02 49.8 4 
998.83 1004.93 6.10 5.35 87.7 3.27 61.1 4 

1004.93 1011.02 6.09 6.02 98.9 3.26 54.2 5 
EOH EOH EOH EOH EOH EOH EOH EOH 



Date:August,23,2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project LocationlHolt? KN-02-24 





I ?“.=.I 2.79 94.9 5 
99.71 1.67 54.9 5 
no -7, 2.23 74.1 5 
s,.,, 0.55 18.5 5 

76.2 

* 

65.1 
89.5 

5 El 4.5 
4.5 

- . I -  “ “ ._  . . _  

97.01 2.721 91.91 5 
n “,,I mnl c 

100.0~ 2.711 88.9) 5 
100.71 2.971 97.11 4.5 

t 
9.Y" mu... C."", <.,.u 
,""I m-71 2.641 93.41 

97.41 2.731 91.91 
CO.1 





r 0.68 23.8 4 
630.94 1.76 61.1 4 
633.98 2.18 71.0 4 
637.03 640.081 3.051 2.831 92.81 0.57 20.1 4 

* 

i27.89 630.941 3.051 2.861 93.81 
633.981 3.041 2.861 94.71 
6xw31 3~051 3~071 100~71 

i70.56 673.611 3.051 3.041 99.71 
RX 66 

i82.75 685.801 3.051 3.051 100.0~ 
i85.80 688.83) 3.031 3.041 100.31 

C”. ME .n. 0, 

I 3.00, 93.7, 
,94.941 697.991 3.05 3.041 99.671 
,07 491 7m rIdI 3 ml ,451 Q67!71 6 _ _ _ _ _ _.__ _. _ _ _ _ _ 1.91 64.7 4 

701.04 704.09 3.05 3.03 99.3 2.26 74.6 4 
704.09 707.14 3.05 3.08 101.0 1.97 64.0 4 
707.14 710.18 3.04 3.00 98.7 2.02 67.3 4 

E.O.H. E.O.H. E.O.H. E.O.H. E.O.H. E.O.H. E.O.H. E.O.H. 



Date: Aug 25102 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-25 



0. I ” ,  

145.39 I.01 1.511 38.01 

149.66 7.“” 30.11 
154.53 56.51 4 

2.571 49.41 4 
n 





DakAug 27, 2002 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole Hole KN-02-26 “NOTE: Hardness estimates from log very inaccurate 



Date: August 19 /ZOO 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-27 

interval (m) R~OVWy RQD HARDNESS 

From To m && % Meters % 

5.18 7.62 244 1.12 45.8 0.121 10.7 4 
7.62 10.67 3.05 1.75 57d n ml 11 d d 

n I" 

0.441 14.51 
^^_a ^_. 

41 

I  V C . . .  LI 

39.621 41.151 I.531 I.291 84.31 ;:;;I 9.31 4 - 
41.151 44.201 ? "5, 7 R71 Qd I, 1 ix, 'r7.5, a, 

44.201 47.261 3.061 2.961 96.71 
47.261 50.291 3.031 2.881 95.01 

_._- _.“. I~., .-- -. .- 
1.661 56.11 4 
2.131 74.01 4 

50.291 53.341 3.051 2.681 87.91 0.391 14.61 4 
_.. __._ ._ __. 

1.26 47.9 4 
.I, 1.65 57.1 4 

62.481 65.531 3.051 2.92) 95.71 1.78 61 .O 4 
65.531 68.581 3.051 2.951 96.71 0.72 24.4 3 

53.34 56~39, wls, 771, RR!41 If?,, 59 d, dl 

56.39 59.441 3.051 2.631 86.21 
59.441 62.481 3.041 2.891 95*' 

68.58 71.63 3.05 2.68 87.9 1.61 60.1 4 
71.63 74.68 3.05 2.89 94.8 nOCI Q)l)"l 1 

74.68 77.72 3.04 2.90 95.4 
77.72 79.25 1.53 0.57 37.3 
79~26 82~30 305 7 R5 914 1 Ml 

82.30, 85.341 3.041 2.591 85.21 I.031 39.81 
85.341 88.391 3.051 2.681 87.91 1.60, 59.7, 4 

I 88.391 91.441 3.051 2.721 89.21 0.481 17.61 4 

1.90, 69.6, 4 
103.631 3.051 2.891 94.81 1.861 64.41 4 

3.051 2.901 95.11 1.65 56.9 3.5 
3.051 2.801 91.81 1.52 54.3 3.5 

1.83 64.4 4 
1.74 60.2 4 
1.66 59.1 4 

121.92 124.97 3.05 2.84 93.1 
124.97 128.02 3.05 2.89 94.8 
128.02 131.06 3.04 2.81 92.4 
131.06 134.11 Ix"5 991 OR, 1 771 G" d, A 

134.11 137.16 
137.16 140.21 3.051 2.731 89.51 0.891 32.61 3.5 
140.21 143.26 3.051 2.631 92.81 
1. 

1.93, 68.2I 3.5 
43.261 146.301 3.041 2.881 94.71 I.231 42.71 4 

I 
_.__ _.._ _... ..__ ._._ 

I 





Interval (m) I Recovery 
From To I&@ p&t&r 

323.09 
326.14 
329.18 332.23 
332.23 335.28 
335.28 338.33 
338.33 344.42 
344.42 347.47 

RQD HARDNESS 

s 2 Meters % 

t 326.141 329.181 3.051 2.84 3.04 100.0 93.1 0.94 33.1 5 

3.041 1.54 50.7 5 
3.051 2.92 95.7 1.57 53~8 5 

1.411 46.81 5 
1.631 57.01 4 



Interval (m) Remvery RQD HARDNESS 
Em& ID (kmg#j MeterS % !&&Q % 

496.621 499.871 3.05 3.051 100.0 1.941 63.6 5 
E.O.H. ~E.o.H. [E.o.H. E.O.H. lE.0.~. E.O.H. ~E.o.H. E.O.H. 



Date: Aug 27/02 

b 

GEOTECHNICAL DRILLHOLE LOGGING DATA WEE, 

Project Location/Hole Hole KN-02-28 

b 

L 





84.” 5 

203.30 206.35 3.05 3.10 101.5 2.79 90.0 5 
206.35 209.40 3.05 3.05 100.1 2.24 73.4 5 
209.40 212.45 3.05 2.99 98.0 2.63 94.6 5 
212.45 215.49 3.04 3.04 100.0 2.95 n-n c 
HZ “0 o,* CA InE 1 on 07 7 9 70 

I 

C,d.Tl LIV.u.. “..A,, I 
3.051 Zl 

I,.,, &.I” S.&U, _I 

218.541 221.591 98.41 2.82~ 94.01 5 
-“. ?,.I ,.*, ^,I 3.051 3.02( 99.01 2.531 83.81 5 

n cc, oc nl c 
LL I .x3 LL‘&.W( 

224.64 227.691 3.051 3.001 98.41 L.OJ, Oi)“, _I 
227.69 230.731 3.04, 3.02, 99.3, 1x,1 c.., I ( cI.7 ,I “U. I, x 

230.73 233.781 3.051 3.011 98.71 2.881 95.81 5 
233.78 2% ml - __.__, ?rl51 _.__, R ml _.__, 99.31 2.611 86.11 5 
236.63 239.881 3.051 2.991 A” nl JO.“, n -,-,I <.I,, “n 0, JL.0, c i) 
239.88 242.931 3.051 3.031 99.31 2.531 L)Qc’ c 

1 nnl 



Interval(m) ReCCWry RQD HARDNESS 
From IT0 l&g& Meten sb 

352.651 355.701 3.05 *.!31I 95.4 , C” 

355.701 358.751 



Interval (m) I R.XOV.?ry RaD HARDNESS 

FrOm IQ &g&l b % MeterS % 

526.39 5*9.44 3.05 3.02 99.0 2.27 75.2 5 
529.44 532.49 3.05 3.05 100.0 2.65 86.9 5 
532.49 535.53 3.04 3.04 100.0 2.56 84.2 5 

cun 



Date:August IS 

L 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole KN-02-29 





520.291 3.04 3.101 102.01 I.491 48.11 
526.391 S.lOl 5.701 93.41 4.341 76.11 

3.71 63.1 4 

I “. ,” 49.2 final innn1 2.81 d Rn 75.5 4 4 

4.69 78.8 4 

I -r.r, 
4.581 78.4 

I 3.951 68.11 

-a.- 
623.931 6.101 5.871 96.4 3.051 52.01 

I ^^.. "--."- ^,.I 630.021 6.091 5.821 95.4 4.581 . -"rn 76.71 en 4 

__ _ .__ _. ._ 

6:&i 
3.30 51.4 4 

705.92 712.32 6.40 95.0 3.25 53.5 4 
712.32 721.46 9.14 8.91 97.5 3.05 34.2 4 
721.46 727.56 6.10 6.02 90.7 3.81 63.3 4 

2.97 52.7 4 
2.94 48.9 5 

‘ .“,I .  

2.511 61.11 5 



Date:Aug 29/02 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole Hole KN-02-30 







Date:Aug 29/02 

w 

GEOTECHNICAL DRILLHOLE LOGGING DATA SHEET 

Project Location/Hole Hole KN-02-31 



Y .  I ”  Y  

0.66 46.8 3 
0.44 34.6 3 

I"".Jc., 4 .JL, 0.67 49.6 3 

I .” -.-- 106.68 ,” _.-- 1.83 .__ 1.22 .._I ,_.” 
104.851 86.7 

108.20 1.52 1.35 88.8 
1U8.2" 109.73 1.53 1.40 91.5 
109.73 111.25 1.52 1.15 75.7 "..a" 
111.25 112.78 1.53 1.36 88.9 n.Qt 
112.78 114~30 1~52 U-F, m 1 
114.30 I II)."L, .Ac, .<_I, DLL, ".""I 
,,CFc? 4,7-x, 1 CII 3 ml a= "I ",-al 

I  lcl?FiRl , “ & .  8 1nA.w.I 1 I  .d‘. WI , A ” ,  , , * * I  0.551 39.3 3 
0.741 60.7 * 

40.0 2 
0.30, 21.4 2 
n nnl 0.0 3 

, “ . U C  8 ,  ,  .uu ._I* I  . Y ”  V I ) . ”  V ” Y  “ . V  L1 

117.351 120.401 3.051 1.30 42.8 0.00 0.0 3 
120.401 121.921 1.521 0.92 60.5 0.10 10.9 3 
121.921 123.441 1.521 1.26 82.9 0.34 27.0 3 

. "" o* 4 9 

I .  . -  . _ . -  

0.241 16.71 4 
n C", "CI .I II 

- 

__._ -._- ._. 
I.961 71.81 4 

. ,  I  . Y  . ,  

78.921 181.971 3.051 2.761 90.51 I.471 53.31 4 

I.311 46.31 4 
1.321 48.21 4 
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Appendix 3 - Certificate Listin 
+ 

Northgate Exploration Lt 

DDH Number: Chemex Certificate Number Samples 

KN-OO-12B VA02001814 9 

KN-01-17B 

KN-02-01 

m-02-02 

KN-02..03 

KN-02-04 

KN-02-05 

KN-02-06 

VA02002034 25 

“A02002035 54 

VA02001673 98 

VA02001675 25 

VA02001670 153 

VA02001671 153 

VA02001673 54 

“A02001674 120 

VA02001675 28 

VA02001674 25 

VA02001676 117 

VA02001675 150 

VA02001676 75 

VA02001810 100 

VA02001813 50 

VA02001814 25 

VA02002030 97 

VA02001813 150 

VA02001814 41 

VA02001810 49 

VA02001814 74 

VA02001815 125 

VA02001923 100 

VA02002030 19 

vA02001814 50 

VA02001815 75 

VA02001924 75 

Wednesday, December II, 2002 



/, .i 
DDH Number: Cbentex Certificate Number 

&-02-06 VA02001925 

VA02002030 

VA02002081 

KN-02-07 VA02001923 

VA02002030 

VA02002034 

VA02002035 

VA02002080 

VA02002221 

KN-02-08 “A02002034 

VA02002036 

VA02002081 

KN-02-09 VA02002030 

VA02002034 

VA02002035 

VA02002080 

VA02002220 

KN-02-10 VA02001923 

VA02001924 

VA02002034 

VA02002081 

KN-02-11 VA02002715 

KN-02-12 VA02002221 

VA02002222 

VA02002227 

VA02002228 

VA02002229 

VA02002280 

KN-02-13 VA02002220 

VA02002224 

w 

‘u 
Surtday, Decmber O&2002 

SilitpltS 

25 

25 

60 

74 

53 

78 

50 

96 

125 

82 

14 

144 

6 

29 

125 

146 

100 

67 

147 

25 

25 

50 

100 

48 

200 

75 

1 

50 

125 

63 



w 

‘cv 

_/ , _ , , , ,  , , , ,  , - ,  _j., . ‘ . /  ,  , . .  

DDH Number: C1wnte.x Certificate Number 

KN-02-13 “A02002226 

VA02002228 

KN-02-14 VA02002036 

VA02002222 

VA02002223 

KN-02-14B VA02002632 

VA02002806 

VA02002846 

KN-02-15 VA02002223 

VA02002224 

VA02002225 

VA02002228 

VA02002229 

VA02002280 

VA02002412 

VA02002413 

KN-02-16 “A02002224 

VA02cJO2226 

VA02002227 

VA02002280 

KN-oz-16B VA02002717 

KN-02-17 VA02002412 

VA02002413 

VA02002510 

KN-02-18 VA02002280 

VA02002410 

VA0200241 1 

VA02002412 

KN-02-19 VA02002410 

VA02002510 

‘v 
Sunday, December 042002 

SlVl@?S 

54 

120 

11 

175 

12 

8 

25 

65 

i3 

91 

50 

25 

50 

50 

12 

16 

75 

175 

34 

75 

73 

204 

93 

71 

25 

125 

225 

IO 

99 

50 



w 
DDH Number: Clwnrex Certificate Number 

., ,,, 
KN-02-19 VA02002547 

KN-02-20 "A02002631 

.VAO2002715 

VA02002716 

KN-02-21 VA02002510 

VA02002546 

VA02002549 

VA02002631 

VA02002632 

VA02002716 

KN-02-22 VA02002547 

VA02002548 

VA02002631 

VA02002715 

KN-02-23 VA02002605 

“A02002806 

"*02002904 

VA02002934 

VA02002990 

VA02003004 

KN-02-24 VA02002716 

VA02002717 

VA02002763 

VA02002764 

VA02002606 

KN-02-25 VA02002715 

VA02002716 

VA02002717 

VA02002763 

VA02002764 

w 

w 
Sunday, Decerr,berOS, 2002 

Sai?~pk.V 

89 

75 

50 

105 

29 

125 

74 

50 

17 

25 

150 

100 

101 

24 

199 

48 

45 

25 

150 

50 

10 

16 

125 

75 

124 

105 

96 

50 

77 

23 



u 
DDH Number: Cbemex Certificate Number 

KN-02-25 VA02002805 

KN-02-26 VA02002717 

KN-02-27 VA02002846 

VA02002904 

VA02002934 

VA02002990 

VA02002991 

KN-02-28 VA02002846 

VA02003004 

VA02003156 

VA02003160 

VA02003172 

KN-02-29 VA02003004 

VA02003156 

VA02003160 

“A02003161 

VA02003172 

KN-02-30 VA02002805 

VA02002990 

VA02002991 

KN-02-31 VA02003178 

VA02003353 

VA02003356 

VA02003357 

KN-02-32 VA02002991 

VA02003172 

VA02003178 

VA02003353 

VA02003415 

KN-02-33 VA02003353 

u 

L 

. ,  , ,  - ,  . “ . .  _. . ,^  . ”  

Sunday, December OS, 2002 

“ . . .  _.. ,  

35 

29 

140 

50 

25 

25 

14 

25 

25 

50 

151 

76 

74 

150 

65 

75 

53 

3 

55 

185 

74 

24 

25 
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PETROGRAPHIC REPORT 

iSample and Type: KN-02-04-247.5, Box 37; Dri,, core ~-j;;:--J&&--’ 

Section Name and Type: ~ KN-02-4-248; Polished Thin Section j Date: November 18,2002 

! Petrographic Designation: C&-silicate homfels (also: magnesian skam) 

LProtolith: Possibly an impure dolomitic sedimentary rock or an altered basaltic rock 

Mineralogy 

General Description 

b The drill core is a mottled skarn, consisting of completely serpentinized subhedral olivine porphyroblasts and 
aggregates of phlogopite i chlorite(up to about 2mm) within a finer-grained, heterogeneous assemblage of 
clinopyroxene, talc+/or sericite, quartz, phlogopite, and chlorite. Minor anhedral pyrite, with lesser ilmenite 
laths and anbedral chalcopyrite are disseminated throughout. 

The polished thin section is cross-cut by a veinlet of primarily clinopyroxene, intergrown with, and rimmed 
by, chlorite and biotite. Trace pyrite and rare chalcopyrite also occur. The veinlet is itself cut by a series of 
subparallel and thinner veinlets of pyrite, lesser chalcopyrite, chlorite, phlogopite, quartz and &cite. 

Mineralogy 

Quartz occurs as equant, anhedral grains, < 10 - 40 microns in size, forming tightly intergrown granular 
aggregates throughout the section. 

Clear and colourless squares and rectangles of clinopyroxene. 30 -300 microns in size occur throughout the 
section, typically intergrown with quartz, chlorite, sericite or talc, and phlogopitic mica. They can include 
ilmenite and leucoxene. The section is also cross-cut by a veinlet that is principally clinopyroxene, which is 
commonly anbedral and up to 920 microns in size. Several grains are strained, exhibiting undulatory 
extinction. Intergrown with the clinopyroxene are minor quartz, phlogopitic mica, chlorite and quartz, with 
trace amounts of pyrite and rare chalcopyrite. 

Except for several small remnants, olivine is completely serpentinized. The lack of iron-rich selvedges(e.g 
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iddingsite) or secondary magnetite that commonly accompanies altered olivine, suggests the primary olivine 
is more magnesian in composition. Olivine outlines tend to be subhedral to euhedral and range up to 800 

w microns in size. 

Olivine is typically partially to completely enclosed by patchy, anhedral felted masses of a very fine-grained 
phyllosilicate, which is believed to be either s&cite or talc. Individual flakes are difficult to resolve, being 
less than 5 microns in length. Further study via chemical or physical means(e.g. XRD) may be necessary. The 
felted masses partially to completely enclose clinopyroxene, chlorite and opaque minerals. In places, the 
masses tend to follow the outlines of serpentinized olivine, suggesting the previous mineral crystallized later 
than the olivine, forming a poikiliticipoikiloblastic texture. One or two vaguely rectangular-shaped masses of 
this phyllosilicate were observed, which may point to a feldspar precursor, and would probably be sericitic in 
composition; however, this is not a conclusive identification. 

Mica ranges in colour from medium to pale green as well as medium to pale brown. The pale colouration may 
indicate a more phlogopitic composition. Individual flakes average about 100 - 120 x 200 - 240 microns in 
size, forming stubby flakes in a 2:l ratio. They tend to form moderately-knit, subrounded clusters up to 
1.5mm in diameter, intergrown with minor clinopyroxene, chlorite, quartz and pyrite. Also observed are 
irregular- shaped aggregates ofmica partially rimming the felted sericite/talc masses, separating them from 
the quartz-rich domains. 

Chlorite tends to occur as thinner, more elongate flakes(20 x 280; 50 x 240 microns), intergrown with 
clinopyroxene and mica. It is also a common constituent of the thinner pyrite-chlorite-phlogopiteibiotite 
veinlets which cross-cut the section. 

Discussion 

The sample is an aphanitic to tine-grained and massive homfels, consisting of a heterogeneous assemblage of 
minerals of uncertain origin. The rock may have had as its precursor a siliceous and dolomitic carbonate, 
which would account for the prevalent Mg-rich minerals. On the other hand, the most common unaltered rock 
type in the immediate vicinity is a phyric augite basaltic flow; which could also have acted as a source of 
magnesium. A quick run-through of the types of alteration which is typically associated with these rock types 
is presented below. If the precursor rock had been subjected to hydrothermal alteration as well as contact 
metamorphism, its provenance will be that much harder to decipher. 

The section’s mineralogy and textures are not definitively characteristic of either a contact metamorphosed 
augite basalt or impure dolomitic sedimentary rock. The presence of forsterite may he slightly more 
indicative of calcareous sedimentary precursor. It would be advisable to have the fine-grained phyllosilicate 
masses analysed to determine if they are composed of sericite(altered from plagioclase) or talc(can alter from 
a number of minerals). 

Augite Basalt 

According to Mason@.74), basic igneous rocks that have undergone contact metamorphism become pyroxene 
homfels which commonly have assemblages of clinopyroxene + plagioclase(An,,) + quartz + opaques; 
&vine is not common. 

Ferromagnesian minerals within basalts can alter to one, or a combination of: fibrous amphibole(uralite), 
biotite, chlorite, serpentine, talc, hematite or carbonate. Plagioclase can alter to one, or a combination of: 
epidote-group minerals, sericite, carbonate and albite; the plagioclase cxystal form tends to be preserved. 



Most of these alterations are accomlpanied by the release of silica, so tine-grained quartz occurs as well 

According to Moorhouse(p.426) altered lavas undergoing thermal metamorphism can recrystallize to 
hornblende - plagioclase rocks. Subsequent alteration may produce epidote-group minerals(from hornblende), 
and sericitized or saussericitized plagioclase. 

Olivine is a common constituent of the sample, but its presence within the augite basalt on the property is not 
known. Olivine in basalts tends to be rimmed by a reddish-brown alteration(in places identified as iddingsite; 
in others, hematite); it also tends to alter to an assemblage of serpentine mixed with fine-grained magnetite or 
hematite. This has not been obserwd in the olivine in the sample. 

Calc-Silicate Rocks 

Carbonate-rich sedimentary rocks undergoing contact metamorphism can form such minerals as: talc(from 
dolomite and quartz), tremolite-actinolite, diopside, forsterite and phlogopite. 

Subsequent alteration can produce: talc(after tremolite), chlorite(after phlogopite or actinolite) and 
serpentine(afier forsterite or diopside) 

Cited References 

Mason, R. Petrology of the metamorphic rocks. Pub. by George Allen & Unwin Ltd., London, 1980. 254~ 

Moorhouse, W.W. The study of rocks in thin section. Pub. by Harper & Row, New York, 1959. 514~. 

Copy for inspection only 
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PETROGRAPHIC REPORT 
_~__.... 

j Protolith: Thinly laminated, slightly limey, argillaceous siltstone and pelite 

Mineralogy 

The sample appears to be I fine-grained, essentially massive homfels, that with closer inspection exhibits 
indistinct phlogopite-rich and quartz-sericite-rich zones. 

The pale to medium greenish-brown phlogopite tends to form moderately intergrown masses or patches with 
minor quartz and sericite. Rare phlogopite flakes are partially altered to chlorite. Quartz-rich zones are 
composed of equant quartz grains, typically 40 - 100 microns in size, and intergrown with felted masses of 
very tine-grained sericite. 

Several areas of the section contain anhedral to vaguely hexagonal patches of felted serpentine, which is 
believed to be completely altered olivine. 

Pyrite, chalcopyrite, rare magnetite and molybdenite are typically within quartz-chloritetrare gypsum 
veinlets, but are also disseminated within the matrix. 

The mineralogy and textures exhibited by the sample suggest the protolith was a sedimentary rock of silty 
and pelitic composition, with a min,or limey component(as evidenced by the altered olivine). 
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EN PETROGRAPHICS 

PETROGRAPHIC REPORT 
w ~~~~ r 

KN-02-04-389, Box 57; Drill core j Job: KM-103 

Section Name and Type: K&02-4-389; Polished Thin Section j Date: November 19,2002 ~~~~~-~.,~~~ 
: Petrographic Designation: Sericite-Magnetite Andesitic Porphyry ~~- -. ~~ ~~.~,. .,.~~~~~~~~~~~~~~~,.~._~ --- 
;$otolith: Andesite Porphyry -. ~.~~~~~~~~~~~,~ ..~~~.~~~ 

Mineralogy 
I-- Estimated 

Mineral Modal % ~ 

uartz Phenoclysts trace ~ 
40 I ~~-~ .2~ 

Petrouaohe 

The sample consists of discrete zones of translucent to opaque white and very pale orangish-white aggregates 
of primarily sericitized plagioclase. ‘The zones are surrounded by grey, aphanitic assemblage of quartz, 
s&cite, feldspar(?; too tine-grained to identify with certainty),chlorite, magnetite and nrtile, with minor 
plagioclase phenocrysts. The aphanitic zones tend to be cross-cut by a network of fractures containing 
variable amounts of quartz, s&cite, chlorite, epidote and rutile. Scattered throughout are subhedral to 
euhedral square and hexagonal magnetite. Rare pyrite and chalcopyrite occur within the matrix; locally 
adjacent veinlets. 

The sample is cross-cut by veinlets of quartz-calciteigypsum+muscoviteichlorite. 

Subhedral plagioclase phenocrysts average about 700 microns in size and are up to 1.2mm long in section, 
2Smm in drill core cutoff. The polysynthetic twin planes are typically partially indistinct. Several 
phenocrysts exhibit indistinct zoning, with more calcic cores and more sodic rims. A quick look at four 
phenocrysts showed the An content to be variable, with two around An,,(andesine), 1 more sodic and 1 more 
calcic. 

The plagioclase has been weakly to strongly sericitized; several also have minor epidote or calcite 
alteration(usually within the cores). 

Chlorite is a ubiquitous mineral, commonly occurring as small individual flakes in the matrix and within the 
matrix as irregular zones of chlorite intergrown with very fine-grained magnetite and Wile. Less common are 
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the tight-knit aggregates of chlorite ;and accessory very tine-grained rutile, which have vague, lath-like 
shapes, and may represent altered ferromagnesian minerals; these are locally rimmed by &cite aggregates. 

u 
Most chlorite has the ‘Berlin blue” anomalous birefringence, indicative of the penninite variety of chlorite. 

The phenoclysts sit within a much finer-grained matrix of <IO - 30 micron-sized minerals as listed above. 
The matrix appears to be cross-cut by a series of discontinuous, straight to sinuous fractures, infilled with 
variable amounts of &cite, quartz, chlorite, epidote. and rutile. The fractures follow phenocryst boundaries 
as well as cross-cut the phenoctysts with little or no offset.. 

Copyfor inspection only 

lsobel Woljson 
MSc., P.Geo. 
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Sample and Type: 

PETROGRAPHIC REPORT 

KN-02-04-400, Box 59; 

Polished Thin Section 

Mineralogy of Andesite Porphyry 

Mineral ; Estimated 
-~--L Modal % I 

/ 
QUartZ 2 
Plagioclase - 55 
Altered ferromagnesian minerals co chlorite+mtile) trace 

$4 

- 
Sericite 5 
Aphanitic matrix (quartz-feldspar-chlorite-sericite; trace apatite; rarel&+te 32 
Magnetite --A 5 I 
Rutile 1 
Ilmenite & Leucoxene trace - 
Zircon --~- ~~~.--- 

~~~~ll--I 
-.--.-.F r=re 

II&!? ~~~~~~~~~~ t”?ce---~- 

Petroeraohe 

The sample is a slightly sericitic and chloritic and&e porphyry with common lapilli-sized subrounded 
xenoliths of various compositions and degrees of alteration. 

The andesite porphyry contains minor equant to elongate to irregular-shaped quartz phenocrysts up to 2mm in 
size. 

Stubby subhedral laths of plagioclase phenocrysts up to 2mm in length are weakly to moderately sericitic and 
moderately turbid. A small proportion are broken and subangular in shape. Twin planes are distinct; no 
zoning is observed. 

Completely altered ferromagnesian laths up to 3.5mm in length consist of tightly intergrown chlorite-rutile- 
magnetite-ilmenite*leucoxene. They appear a deep dark green in hand sample. A few have thin s&edges of 
tine-grained biotite-magnetite and may represent an altered reaction rim. 

Magnetite is a ubiquitous accessory, forming equant, euhedral to subhedral squares and hexagons, 
~10 microns to up to lmm in size. The smaller grains(<lO -30 microns) are scattered throughout the matrix; 
larger grains tend to be associated with chlorite-rich patches. 

Trace disseminated pyrite occurs as subequant and subrounded grains, 20 - 600 microns in size. The larger 
grains are typically found within chlorite patches, but do not coexist with magnetite. 

Common thin hair veinlets ~40 microns wide consist of quartz, calcite +gypsum. In places they cross-cut 
each other in conjugate sets. 
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One wider veinlet( 1.4mm) cross-cuts the section and contains quartz, calcite and pinkish-orange gypsum. 
Minor and restricted sericite-chlorite occurs along the s&edges. 

k 

Xenoliths 

Three xenoliths occur in the section and are of different compositions, textures and degrees of alteration, and 
are briefly described below. Other kinds of xenoliths were observed in the drill core, suggesting that the 
magma incorporated a diverse suite of rocks along its journey. Most are lapilli-sized and subrounded, a few 
are smaller with more irregular, lobate boundaries. 

Xenolith 1 

The fragment is a subrounded, completely altered porphyry with dark “ghost” subhedral, 4 to 6.sided 
phenocrysts containing very fine-grained( ~40 microns) feldspar(very pale brown and turbid), colourless 
quartz, biotite, chlorite, rutile, ilmenite and leucoxene. A few of the larger phenocrysts contain strongly 
sericitized plagioclase, clots of tightly intergrown chlorite+rutile(an inclusion of an altered ferromagnesian 
mineral?)and quartz. These altered phenocrysts sit within a paler and finer-grained(x20 microns) aggregate of 
quartz-biotite+feldspar(Figure 1). Trace ilmenite and rare magnetite-chlorite make up the rest of the matrix. 

The xenolith is discontinuously bordered by a 50 micron-wide reaction rim of chlorite-rutile-minor biotite. 

Xenolith 2 

This fragment contains more and thinner plagioclase than the main andesite porphyry. In places the 
plagioclase laths have a subparallel orientation, representing a possible fluidal texture. Plagioclase is 

‘cv 
commonly zoned, with turbid cores of sericite, a dark grey ctyptoctystalline material and rare epidote; the 
extreme edges are clear and less altered. 

Xenolith 3 

Only 1.4 x 2.2 mm wide, the xenolith is similar to #2, although the plagioclase is not zoned 

Xenolith 4 

This subrounded fragment was observed on the side of the drill core cutoff which was not sectioned. It is an 
overall metallic blackish-grey, containing abundant tine-grained magnetite and minor deep dark green laths. 

Copy only for inspection 

Isobel Wolfson 
MSc., P.&o. 
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GRABEN PETROGRAPHICS 
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PETROGRAPHIC REPORT 

~k?rn~!.c.a~2~~~: KN-02-08-379.8-380.0; Box70; Drillcore i Job: KM-103 ’ 

i Section Name and Type: KN-02-8-380; Polished Thin Section ~~~~~-~__ ~ Date: November 22,2002 

Petrographic Designation: and serpentinized andesite(?) porphyry 

, Possible and&e porphyry 

Mineralow 

Mineral 
Estimated 1 
Modal % 

Fine-grained sericite+quart~feldspartilmenite+magnetite+~tile+chlorite 
(matrix and altered phenoclysts) 

PetroeraDhy 

The drill core contains both sericite- and silica-rich areas; only the sericitic area has been sampled. 

The sectioned area of the sample has been strongly altered to a fine-grained assemblage of quartz- 
sericite+feldspar and lesser ilmenite-magnetite-rile-chlorite, with an average grain size 140 microns. A 
number of sericite-rich zones have lath-like outlines, suggesting a feldspar precursor. 

Rounded patches(up to 2mm diameter) of intergrown biotite are commonly scattered throughout; biotite is 
only rarely partially altered to chlorite. 

Common ferromagnesian phenoctysts are typically completely altered to serpentine, with or without an outer 
zone of sericitet trace rutile. The grains are irregular and lobate in shape. 

Magnetite, chalcopyrite and pyrite are irregularly disseminated throughout the section. Pyrite and 
chalcopyrite are also found in quartz-gypsum-calcite veinlets which crosscut the sample. 

Copy for inspection only 

Isabel Wolfson 
M.Sc., P.Geo. 





PETROGRAPHIC REPORT 

Mineralogy 

i 

PetrograDhy 

Patchy brown areas appear to inundate white, lath-shaped areas in the drill core. In section, tightly intergrown 
masses of pale brown phlogopite engulf vaguely square and rectangular patches containing felted masses of 
very fine-grained kaolinitr(a possible feldspar precursor). The remaining “matrix” consists of equigranular 
quartz(averaging 40 microns) intergrown with minor phlogopite, kaolinite and rutile. 

The sample cutoff contains trace amounts of a fine-grained yellowish mineral, which under the microscope 
appears to be clinozoisite. 

Minor irregularly-shaped chalcopyrite is intergrown, and rarely, included within, pyrite. Several chalcopyrite 
inclusions are intergrown with pyrrhotite. Three flakes(80 microns in size) of molybdenite also occur. All the 
sulphides are scattered throughout the section. 

Copyfor inspection only. 

lsobel Wolfson 
MSc., P.&o. 
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PETROGRAPHIC REPORT 

Polished Thin Section 

Mineralogy 

Pale to moderate green flakes of tightly intergrown biotite inundates the sample, incorporating vaguely lath- 
shaped lighter patches of very fine-grained(averaging 20 - 40 microns) quartz-very pale brown turbid 
feldspar-lesser biotite-ihnenite and rutile. Based on comparative refractive indices, the feldspar is either a 
pot&c feldspar or a sodic plagioclase(i.e. alhite or oligoclase); one patch contains larger feldspar(up to 400 
microns) of more calcic plagioclase. 

Within the matrix are trace amounts of suhequant to lath-shaped and very lobate orthopyroxene. 

Scattered throughout the sample are fine- to medium-grained pyrite, lesser tine-grained chalcopyrite and 
1 rare flake of molybdenite. Pyrite typically contains trace amounts of rounded chalcopyrite * pyrrhotite 
inclusions. 

The section is cut by thin hair veinlets of quanz-gypsum*pyritefeldspar. One larger veinlet, up to 2mm 
width, consists of quartz-pyrite-chlorite-cbalcopyrite with lesser feldspar-sericite-gypsum-apatite-nrtjle. A 
restricted alteration zone of about 2 mm consists of chloritized and sericitized biotite and sericitized feldspar. 

Copy for inspection only 

Isabel Wolfson 
MSc., P.&o. 
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PETROGRAPHIC REPORT 

KN-02.14B-544.4-544.5; 

) Protolith: Basalt 

Mineralogy 

/ Estimated / 
Modal % 1 Mineral 

Quartz 
Plagioclase 
Clinopyroxene 
Biotite 
Chlorite 
Sericite & Muscovite 

Epidote 
Magnetite 
lhnenite & Leucoxene 

Petroeraohv and Alteration 

Slender laths of very tine-grained(80-120 microns) and tightly intergrown plagioclase are interspersed with 
clots of minor quartz and slightly larger( 150 micron average) clinopyroxene microphenocrysts. Medium 
greenish-brown flakes of very fine-grained biotite(averaging 20 microns) are pervasively distributed 
throughout the section. Biotite also forms irregularly-shaped clusters of flakes up to 2mm in sire; typically 
intergrown with amphibole. Rare, vaguely lath-shaped, medium-grey areas containing sericite and 
clinozoisite(?) may represent saussericitized feldspar phenocrysts. 

Yellowish-green to bluish-green amphibole is typically intergrown with biotite-pyrite-chalcopyrite with trace 
amounts of magnetite-chlorite-muscovite-epidote. The bluish colouration may be representative of sodic 
alteration. 

Chalcopyrite occurs as individual grains, typically associated with pyrite-amphibole-chlorite. It also occurs as 
rounded inclusions within the pyrite and as very fine-grained disseminations within amphibole-chlorite 
patches. Rare molybdenite occurs as solitary flakes in the matrix relatively close to the main vein cutting the 
sample. 

The sample is cut by a l&m wide vein containing principally quartz and a very pale pinkish-white, 
translucent mineral tentatively identified as spodumene. Trace amounts of molybdenite, chalcopyrite, pyrite, 
epidote, chlorite and fibrous amphibole(uralite) occur along the inner s&edges of the vein. 

Copyfor inspection only 

L 
Graben Pelrographics 

KN-02.148.544.wpd 
Pg 1 o/2 





PETROGRAPHIC REPORT 

KN-02-15-125.25-125.50; Box 17; Drill core ; Job: 

Polished Thin Sectmn -------7.-Kate: Nof2!‘,5, &!j 

S&cite-biotite-silicic felsic to intermediate porphyry I --.-~~.~~-.-- i 
Possible andesite porphyry ( 

Mineralogy 

Plagioclase & Sericite 
Clinopyroxene 

.--e-ipLJ 

Biotite 12 
Chlorite trace 
Ilmenite & Rutile trace 
Zircon rare 
Pyrite 

y 3iiiil 

2 
Chalcopyrite 3 
Molybdenite v. rare 

Petroeraph 

Fine- to medium-grained, moderately to strongly sericitized plagioclase phenocrysts, lesser finer-grained 
clinopyroxene, patches of biotite and rare quartz phenocrysts sit within an aphanitic matrix rich in 
equigranular quartz, sericitized plagioclase and biotite. 

The biotite patches consist of an intergrown aggregate of medium brownish-green biotite, lesser 
clinopyroxene, minor chalcopyrite and very rare dark green amphibole. One patch has a shape vaguely like 
that of an amphibole cross-section, suggesting most of the biotite patches are altered amphiboles. 

Pyrite and chalcopyrite are disseminated throughout the section, within the matrix or within the biotite 
patches. Several small(80 micron) molybdenite flakes occur within the matrix adjacent a veinlet. 

One side of the section has no remnant phenocrysts; only an aphanitic intergrowth of quartz-sericite- 
clinopyroxene-minor biotite. This may represent a completely silicified-sericitized portion of the sample. 

The section is cross-cut by several veinlets consisting primarily of quartz, a pinkish transparent to translucent 
clinopyroxene, chalcopyrite and pyrite. Minor chlorite, dark green amphibole, and rare carbonate and epidote 
typically rim the sulphides. 

Copy only for inspection 

Isabel Woljson 
b M.Sc., PGeo. 
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PETROGRAPHIC REPORT 

Section Name and Type: KN-02-15-626; Polished Thin Section ~,.- ~-~-~- 
Altered Basalt (deuteric or hydrothermal) 

Mineralogy 

Mineral 
1 Estimated 1 
i Modal % / 

Petrograahe 

Fine- to medium-grained amphibole, plagioclase and minor magnetite and pyrite sit within a dark green 
aphanitic matrix of amphibole, plagioclase, quartz and minor pyroxene. The sample is in sharp contact with a 
zone of aphanitic basalt with few phenocrysts(possible chill margin?), which grades into another basalt 
containing amphibole, but no plagioclase phenoaysts. 

Slender euhedral plagioclase phenocrysts are a turbid grey, containing pervasive black clyptocrystalline 
inclusions, extremely fine-grained(<lO microns) leucoxene and minor sericite. 

Euhedral to subhedral amphibole phenocrysts have both greenish and bluish pleochroism; the bluer crystals 
may represent slightly sodic varieties. Most phenocrysts contain trace remnants of pyroxene; that and the 
S-sided crystal outlines indicate that most if not all the amphibole derived from pyroxene. 

The sample also contains relatively colourless and clear 4- to h-sided phenocrysts containing a mosaic of 
quartz+magnetit~feldspa~amphibole*chlo~te*leucoxene and which can be rimmed by extremely fine- 
grained magnetitetlmenite. 

Copy only for inspection 

Isabel Woljk 
MSc., P.Geo. 
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PETROGRAPHIC REPORT 

KM-103 

Date: November 26,2002 

Mineralogy 

’ Estimated i 
Modal % 1 

Amphibole (var. hornblende) partially altered to 
chlorite-carbonate-epidote-sericite 

Petrowwhy 

Fine- to medium-grained pale greenish-white to pale pinkish-white plagioclase laths and black hornblende 
phenocrysts sit within an orange-pink aphanitic matrix. 

Under plane-polar&d light, the plagioclase phenocrysts are almost indistinguishable from the matrix. The 
subhedral to euhedral laths are pervasively sericitized, with trace chlorite, rare epidote and rare carbonate; 
cryptocrystalline reddish-brown inclusions(hematite?) are widespread throughout and also thinly rim the 
grain boundaries. Twinning is indistinct, as are cleavage traces; plagioclase determination by extinction 
angles gives a poor estimate in the An,, to An,, range(albite to oligoclase). 

Matrix feldspar is very fine-grained(lO-50 microns), with lobate boundaries and a very pale reddish-brown 
turbid appearance due to the prevalent hematite(?) inclusions. It is not possible to determine the type of 
feldspar; if plagioclase, the sample is andesitic, if a significant amount is potassic, the sample is more of a 
latite porphyry. 

Subhedral to euhedral hornblende phenocrysts are partially altered to propylite, a combination of chlorite. 
carbonate-epidote-&cite. 

Minor thin hair veinlets of gypsum-carbonate-qua2 crosscut the section 

Graben Perrographics 
K&02-1 7.431wpd 
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PETROGRAPHIC REPORT 

Sample and Type: 

Mineralogy 
I 
I 

30 
trace 

1 
2 

trace 
2 

The sample has been extensively fractured and altered, with several generations of veinlets. Estimates of 
mineral abundances are difficult. 

Fine-grained subhedral to anhedral feldspar laths(up to 1.5mm) are strongly sericitized and fractured with 
chlorite infill. Only simple, vague twin planes were observed in the feldspars(locally slightly offset by 
fracturing); comparative refractive indices show that these laths are either a low-An plagioclase or a potassic 
feldspar. 

Slightly larger(up to 4mm) phenocrysts are composed of linear segregations of quartz-chlorite with variable 
accessory carbonate-ilmetlite-leucoxene and local trace amounts of epidote-zoisite-chalcopyrite-pyrite. 
One such phenocryst contains an irregularly-shaped remnant of pyroxene or amphibole(tremolite7). It is 
believed that ferromagnesian minerals, probably pyroxene, had altered to the more fibrous uralite(accounting 
for the linear structures), which then altered to chlorite and quartz. 

The matrix is composed of fine-grained chlorite-quartz-feldspar(?)-epidote-zoisite-apatite-ilmenite- 
leucoxene-magnetite-chalcopyrite-pyrite. Chlorite is commonly included and intergrown with ilmenite and 
leucoxene. A portion of the flakes contain acicular Wile in a criss-crossed sagenitic texture, indicative of 
alteration of biotite to chlorite. 

The pervasive fractures are typically intilled with chlorite. The sample is also cross-cut with a myriad of tine 
veinlets, which are locally discontinuous. They typically contain quartz-chlorite-gypsum-carbonate-pyrite- 
chalcopyrite*epidote*zoisite; one rare vein contains radial chalcedony. Several veins have been fractured 



with slight offsets; quartz has been sheared into linear slices; gypsurn crystals appear slightly bent. 

L 
Because of the extensive alteration and the uncertainty regarding the type of feldspar, determination of the 
original protolith is difficult. Should the original feldspar be an intermediate plagioclase, the rock was an 
andesite porphyry. With increasing sodium and/or potassium, the rock would have been either a dacite 
porphyry or a latite porphyry. 

Copy for inspection only 

Isabel Wolfon 
M.Sc., P.Geo. 
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GRABEN PETROGRAPHKS 

PETROGRAPHIC REPORT 

And&e porphyry / Dacite porphyry / Latite porphyry 

Mineralogy 

Quartz 
Feldspar phenocrysts (almost c&etely sericitized) 
Ferromagnesian phenocrysts (completely altered to 
chlorite-quartz-carbonateiepidote group minerals) 
Chlorite 
Epidote group minerals 
Magnetite and associated Hematite --- 
llmenite & Leucoxene & Rutile 
Apatite 
Pyrite 
Chalcopyrite 

L Petrography 

The sample has similar mineralogy as sample Ki’-02-18-499, but appears even more altered; feldspars here 
are fractured with the same chlorite infill, but are anhedral, with no twinning observed and grain boundaries 
that are indistinct, seemingly merging with the surrounding matrix. The matrix itself is a heterogeneous 
mixture of chlorite and quartz, with accessory epidote, apatite, pyrite, chalcopyrite and magnetite partially to 
completely altered to hematite. Fracturing is not as obvious; thin linear zones of chlorite may represent 
altered breaks in the sample. 

Chlorite has the same anomalous-blue interference colour, and commonly includes leucoxene and acicular 
rutile, producing a brownish-green hue when viewed from a distance. 

A smaller percentage of anhedral zones(former ferromagnesian phenocrysts?) are composed of linear 
segregations of quartz-chlorite with variable accessory carbonate-ilmenite-leucoxene and local trace amounts 
of epidote-zoisite-chalcopyrite-pyrite. 

Minor veining contains quartz-chalcedony-chlorite-epidote(with reddish-brown haloes)-carbonate-pyrite- 
chalcopyrite-magnetite-hematite-gypsum. 

Copy for inspection only 

Isobel Woljkm 
MSc., P.Geo. 
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PETROGRAPHIC REPORT 

Polished Thin Section 

Chloritic, silicic and sericitic quartz-eye porphyry. 

Mineralogv 

Vaguely lath-shaped patches of completely sericitized feldspar, irregular patches of pale brownish-green 
chlorite and minor square to rectangular quartz phenocrysts(“quartz eyes”) sit in a matrix of extremely fine- 
grained equigranular quartz with accessory chlorite, epidote, leucoxene, rutile and apatite. Minor pyrite and 
chalcopyrite are disseminated throughout. 

Chlorite tends to occur in irregularly-shaped, tightly intergrown patches, which may represent altered 
ferromagnesian minerals. The interference colour is up to first order yellow, rather than the anomalous-blue 
observed in previous samples(e.g. KN-02-18-499, 526). Fine-grained leucoxene and ilmenite are common 
inclusions. 

The amount of alteration and lack of distinctive textures makes identifying the protolith extremely difftcult. 
The abundance of matrix quartz may be due to either silicitication or the fact the sample was originally 
highly siliceous(rhyolitic). The abundant chlorite may be due to completely altered ferromagnesian minerals 
or the influx of Mg-, Fe- and Al-bearing siliceous fluids. 

The sample is cut by minor veinlets consisting of gypsum-chlorite-quattz+yriteichalcopyrite. 

Copy for inspection only 

Isobel Woljkm 
M.Sc., P.Geo. 
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PETROGRAPHIC REPORT 

KN-02-21-285.85-286.00; Box 52; KM-103 .~-~ ~r~~~---..-..~ ) 
Polished Thin Section Date: November 29,2002 

Biotitic volcanic rock 

Dacite porphyry/Quartz Latite porphyry / Rbyolite porphyry 

Mineralogy 

Mineral 

Quartz phenocrysts (“eyes,” 

~ Estimated 
1 Moda 

4 -.i 

Biotite 

Chlorite 

Magnetite 
llmenite & Leucoxene & Rutile 
Apatite 
Pyrite 
Chalcopyrite 

The sample is a very tine-grained heterogeneous mixture of biotite and quartz-feldspar patches with what 
appears to be completely altered ferromagnesian and feldspar phenoaysts, and minor square to doubly 
terminated quartz pbenocrysts. 

Subhedral, 6- to &sided pbenoclysts up to about 800 microns contain felted masses of either talc or sericite; 
if talc, it probably altered from serpentine. The phenocrysts are commonly included with minor biotite and 
chlorite and are typically surrounded by masses of tightly intergrown biotite, forming dark brown to black 
patches in hand sample. They are believed to represent completely altered ferromagnesian minerals, possibly 
pyroxene. 

The sample contains a number of very indistinct, lath-shaped zones of intergrown feldspar(?) strongly 
included with cryptocrystalline dark brown to black minerals and quartz, with minor rutile, leucoxene, 
ilmenite and rare epidote. ‘These zones may represent altered feldsparphenoclysts, or may just be part of the 
matrix. 

Determination of the protolith has been made extremely difficult by the amount of alteration in the sample. 

Minor veining consists of quartz-biotite-chlorite-pyrite-chalcopyriteigypsum. An alteration halo of increased 
quartz, s&cite, and chloritized biotite occurs up to 600 microns away from one veinlet, forming a bleached 
zone in hand sample. 

Copy for inspection only 
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PETROGRAPHIC REPORT 
L 

Polished Thin Section 

Possible Protolith: 

Mineralow 

Mineral Estimated 
Modal % 

Petroeraphv 

The sample is a patchy pale green and pale tan with translucent to opaque white patches and indistinct laths. 
Minor fractures arc coated with a deep orange-yellow limonite, most of which appears to have been removed 
during preparation of the polished thin section, leaving an amorphous pale-brown discolouration in parts of 
the section. 

Vaguely lath-shaped zones rich in sericite with subordinate quartz make up most of the section. The pale 
green patches appear to be a mixture of chlorite and possibly a much finer-grained talc; these patches are also 
vaguely lath-like in shape and may represent ferromagnesian phenocrysts. Matrix quartz and sericite contain 
common very fine-grained rutile grains. Fine- to medium-grained pyrite occurs as equant, subhedral to 
anhedral grains with straight to irregular, lobate boundaries. A small pyrite grain adjacent one limonitic 
fracture may have been the source of the iron; although almost all of the pyrite in the section appears fresh, 
with minor oxidized surface coatings. 

The sample occurs 43 metres down a drill hole; it is possible that meteoric water was able to flow through the 
rock, carrying and precipitating iron oxides along the fractures. 

Copy only for inspection 

Isobel Wolfson 
M.Sc., P.Geo. 





CRABEN PETROGRAPHIC-S 

PETROGRAPHIC REPORT 

KN-02-25-471.73-471.84; Drill core 

KN-02-25-472. Polished Thin Section 

Mineral 
~ Estimated 1 

Modal % ~ 

(chloritic and sericitic) 
Matrix (chlorite-quartz-feldspar-minor mtile-leucoxene- 50 

I 7 ----, 1 

The sample consists of fine-grained( 100 microns) and slender, and larger(up to lmm) and stubbier feldspar 
laths (and possibly altered ferromagnesian laths) partially to completely inundated by very fine-grained very 
pale brownish to greenish chlorite. Less common are equant to vaguely lath-shaped zones of very fine- 
grained aggregates of quartz-feldspar(?)-swicite-chlorite. 

Minor quartz microphenocrysts(averaging about 300 microns in size) consist of several grains of intergrown 
quartz, possibly new-grain development during stress. 

The phenoctysts sit within a very fine-grained(s40 micron) matrix of quartz, very pale brownish chlorite, 
feldspar, minor dark brown rutile and grey leucoxene, trace s&cite and rare epidote. 

Scattered throughout are tine-grained equant to irregular and lobate pyrite grains, typically surrounded by 
greenish chlorite. 

Cross-cutting the sample are common veinlets of quartz-chalcedony-pyrite-gypsum-chlorite, with trace 
epidote and calcite and rare chalcopyrite. The adjacent wallrock is slightly bleached, and contains more 
quartz, less chlorite than the rest of the sample. 

Copy for inspection only 

Isobei Wolfson 
M.Sc., P.&o. 
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PETROGRAPHIC REPORT 

Sample and Type: ,_~ 
Polished Thin Section 

rig?; D,r;;‘;, 2o02 7i 

Sericitic, propylitic and hematitic quartz diorite porphyty 

Quartz diorite porphyly 

Mineralogy 

Plagioclase phenocrysts (sericite and carbonate alteration) 
Hornblende phenocrysts (completely altered to chlorite- 

carbonat~tepidoteleucoxene) 20 

3 
35 

trace 
trace 
rare 

trace..+ 
rare ! 

very rare 
1 trace 

Petroeraohv 

Fine- to medium-grained subhedral to euhedral phenocrysts of quartz, plagioclase, hornblende and magnetite 
occur within a pale pink aphanitic matrix consisting principally of tightly intergrown quartz with minor 
feldspar, &cite, ilmenite and magnetite; cryptocrystalline dark reddish-brown hematite(?) is disseminated 
throughout the plagioclase phenocrysts and in between the quartz grains in the matrix. 

Quartz phenocrysts occur as euhedral stubby prisms and squares, to anhedral, rounded grains. A few exhibit 
corrosion textures, where lobes of fine-grained matrix penetrate the phenocrysts. 

Plagioclase is partially altered to &cite i carbonate, with variable disseminated cryptocrystalline dark 
reddish-brown hematite; the edges of plagioclase are typically dusted with hematite. Polysynthetic twin 
planes are moderately distinct. 

Hornblende is completely altered to an assemblage of chlorite-carbonate * epidote i leucoxene f ilmenite 
*magnetite i sericite. Two remnant grains of pyrite within hornblende lie within concentrically zoned 
hematite. 

Copy for inspection only 

Isobel Wolfson 
M.Sc., P.&o. 
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PETROGRAPHIC REPORT 

Polished Thin Section 

diorite porphyry 

Mineralogy 
Estimated 
Modal % 

Plagioclase phenocrysts (variably sericitic and hematitic; 

Hornblende phenocrysts (partially altered to chlorite- 
leucoxene * biotitetepidoteicarbonate) 

Matrix (principally quartz with feldspar-magnetite- 

Petrography 

Plagioclase in the oligoclase to andesine range of composition appears less altered than the sample at 4lm. 
Phenocrysts range from weakly to moderately sericitic, with variable amounts of clyptocrystalline dark 
reddish brown(hematitic) inclusions; in hand sample they appear an opaque white to various shades of 
pinkish orange. Where cross-cut by thin gypsum-bearing v&lets, several plagioclase crystals are partially 
replaced by gypsum; gypsum typically includes bright orange-red iron oxides/hydroxides, which also colours 
the altered plagioclase. 

Hornblende is partially altered to more fibrous amphibole, with variable chlorite-leucoxene hbiotite-epidote- 
carbonate. A number of grains have their fibres pushed apart to include chalcedony or epidote. 

Copyfor inspection only 

Isabel Wolfson 
M.Sc.. P.Geo. 





PETROGRAPHIC REPORT 

Sample and Type: KN-02-27-100.74-100.88: Drill core ~ Job: KM-103 ~ ran ~~~~~_..~,,. .~~,.~.. ~.~ ~~~~.~~~~ ~~~~~~ ~~~~ ~~_ ~~~~~~ ~~~~~ 
~ Section Name and Type: KN-02-27-101; Polished Thin Section ~ Date: December 3,2002 

! Petrographic Designation: 

I--..--. ---~ 

Gypsum and hematite-rich quartz diorite porphyry 

Protolitb: Quartz diorite porphyry 

Mineralogy(does not include gypsum veining) I--~-,.,- ,... ---..-.-.-~- ~~~~ .~~~~~~~~ 

Mineral 

~ Quartz phenoctysts 
: Feldspar phenoclysts(plagioclase & possible K-feldspar) 

l~Amphib”le phenocrysts 
j Magnetite phenocrysts 
j Chlorite 
Matrix (quartz-feldspar-chlorite-epidote.leucoxene-Ntile- 

magnetite-carbon;lte-rare apatite) 
j Chalcopyrite 

Fine- to medium-grained euhedral to subhedral feldspar laths are typically slightly turbid, with a clear, very 
pale brownish-red colouration or stain, and appear a pale pinkish-white in hand sample. They have weak 
sericite f epidote alteration. The pervasive gypsum veining throughout the sample has resulted in the minor 
to almost complete replacement of the feldspar with hematitic gypsum, turning the laths a bright reddish- 
orange in hand sample. 

Subhedral, rarely euhedral amphibole phenoclysts have been completely altered to variable uralite-chlorite- 
biotite-carbonate-epidote-leucoxene. 

Gypsum veins also contain minor carbonate, chlorite and trace amounts of epidote. The veins surround the 
phenoctysts, altering the feldspars and amphiboles, leaving the quartz intact. 

Copy only for inspection 

Isobei Wolfson 
MSc., P.&o. 





PETROGRAPHIC REPORT 

Mineralogy 

L 
Subhedral and broken laths of tine- to medium-grained plagioclase are a turbid, light grey; they contain 
common very fine-grained sericite and cryptocrystalline black inclusions. Contacts with the matrix tend to be 
slightly irregular. 

The plagioclase and clinopyroxene phenocrysts sit within a very fine-grained(up to 100 microns) matrix of 
feldspar and dark green biotite, with minor quartz, leucoxene, ilmenite and chlorite. 

The sample is cross-cut by a number of veinlets. The most common are very thin(40 micron average width) 
hair veinlets of quartz-clinopyroxene. A larger veinlet( 1.6mm width) contains quartz-magnetite- 
clinopyroxene, with minor pyrite-chalcopyrite-sericite-chlorite-epidote. The adjacent wallrock contains less 
biotite and more clinopyroxene and magnetite. A third veinlet contains mainly quartz and clinopyroxene, 
with pyrite, chalcopyrite and epidote. 

Copy for inspection onlj 

Isabel Wolfson 
MSc., P.&o. 
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PETROGRAPHIC REPORT 
L 

r~-~.--- -~ 
~ Sample and Type: ~ KN-02-30-165.9-166.1; Drill core Job: KM-103 

! Section Name and Type: - KN-02-30-166; Polished Thin Section @e: December 4,2002 
~ petrographic Designation: Magnetite-perovskite(?) endoskam 

I Possible Protolitb: And&e Porphyry 

Mineralogy (Least altered) 

I 
Mineral 

‘v 
Petro!a-aohy 

Mineralogy (Most altered) 

p!iis- 
Zircon trace 

The sample consists of a medium grey fine- to medium-grained porphyry containing white and grey laths, 
which grades into an amoeboid-shaped alteration zone made up of a dark green rim and an inner core of fine- 
grained pale to dark orange grains with scattered fine-grained and black minerals. 

Within the least altered portion of the sample, subhedral laths of plagioclase phenoclysts have a turbid 
appearance due to minor cryptocrystalline dark grey inclusions, fluid inclusions and minor sericite, biotite, 
chlorite and leucoxene. Minor intergrown chlorite clots may represent altered faromagnesian minerals. 
Within the much finer-grained(<l50 micron) matrix, grain boundaries are irregular and lobate. 

Within the green alteration zone, the plagioclase becomes more turbid with additional cryptocrystalline 
inclusions and fine-grained(c50 micron) subhedral magnetite crystals. Long prismatic crystals of actinolite 
occur, either loosely intergrown with quartz or as individual crystals within the matrix. Minor stubbier and 
darker green amphibole(homblende) also occurs; a few exhibit a bluish-green pleochroism, suggesting a 
sodic component to the mineral. The matrix contains less feldspar and more quartz. 

Within the inner alteration core, plagioclase is almost completely selectively replaced with fine-grained 
magnetite and overprinted with pale brownish-orange, granular aggregates of what is tentatively identified as 
perovskite(CaTi0,). Quartz is the most common matrix mineral and is intergrown with amphibole, magnetite, 
perovskite(?), zircon and epidote. 









PETROGRAPHIC REPORT 
r-~-‘-.-~ 
i Sample and Type: 

j Protolith: 

KN-02-50-19.45; Drill core 

KN-02-50-19; Polished Thin Section Date: December 5,200Z -__~~ -..... ~- ..~- 
And&e Porphyry - sericitic and propylitic alteration 

And&e Porphyry 

Mineralogy 
I 

Mineral 
-l-Estimated ~ 

~ Modal % , 

Plagioclase(minor &cite) 
Amphibole (includes trace 
Chlorite 
Matrix (feldspar-chlorite-leucoxene) 
Epidote 

&l!%TEtitm9!hematite)m 
Ilmenite & Leucoxene & Rutile 
Pyrite 
~C!!&!?PYrite--~~~ 

Petrograohe 

W Common tine- to medium-grained, white to pale greenish-white slender to stubby plagioclase laths and lesser 
amphibole phenoctysts occur within an aphanitic matrix of feldspar, chlorite and leucoxene. 

Plagioclase is a moderately to strongly turbid reddish-brown, with common clyptocrystalline reddish-brown 
inclusions, with minor sericite, chlorite, Wile, leucoxene and epidote. One plagioclase determination based 
on extinction angles placed it in the oligoclase category. 

Amphibole occurs as anhedral to subhedral grains of a typically fibrous texture. It is commonly intergrown 
with carbonate f &cite * chlorite * epidote f quartz. A few crystals have a bluish-green pleochroism, 
suggesting there is a sodic component. A few fibrous amphibole crystals have an S-sided outline, indicating 
the original mineral was a pyroxene. 

Chlorite occurs as irregular clots with vaguely crystalline outlines(typically discontinuously rimmed by 
leucoxene) as well as vety fine fracture fillings within the matrix. It is typically included with leucoxene and 
ihnenite. 

One side of the polished thin section has the matrix inundated with very fine-grained magnetite 

The sample is cross-cut by a veinlet containing pyrite-calcite-chlorite-epidote-chalcopyrite-quartz. Adjacent 
one side is an linear alteration zone that in hand sample appears white and aphanitic. Plagioclase has 
developed more irregular boundaries and contains more inclusions of sericite; under plane polarized light, the 
phenocrysts appear indistinguishable from the matrix. The alteration zone also has a decreased abundance of 
chlorite and leucoxene and slightly greater amounts of quartz(up to about 5 modal%) 



Copyfor inspection only 

Isobel Wolfson 
MSc., P.Geo. 





PETROGRAPHIC REPORT 

Mineralwv 

Mineral / Estimated ~ 
Modal % I 

(minor sericite, chlorite and 
j biotite; rare epidote) 

Petrosxauhy 

Fine- to medium-grained moderately stubby laths of plagioclase, clinopyroxene and equant magnetite sit 

w 
within a medium grey matrix of finer-grained to aphanitic plagioclase, amphibole, magnetite, leucoxene, 
magnetite and biotite. 

Phenocrysts of plagioclase are slightly sericitic and moderately to strongly turbid, due to inclusions of 
leucoxene, chlorite and biotite. 

Euhedml to subhedral crystals of clinopyroxene are partially to completely altered to fibrous and more 
massive varieties of amphibole, typically along fractures and crystal boundaries. A few amphiboles exhibit 
bluish-green pleochroism, suggestive of a sodic component. 

Copy& inspection onlj 

Isobel Wolfson 
M.Sc., P.&o. 





PETROGRAPHIC REPORT 

~ KN-02-50-408.78-409.05; Box 78; Drill core i Job: KM- 103 .~~.A 

Polished Thin Section i Date: December 9, 2002 j 
heterolithic volcanic breccia. I 

Volcanic fragmental breccia -- 

Petrowaphe 

The section is composed essentially of lapilli-sized and subrounded andesitic and/or dacitic clasts with 
equigranular and aphanitic, to porphyritic textures. They are both clast- and matrix-supported, the matrix 
consists of medium- to coarse-grained quartz phenocrysts with aphanitic quartz-feldspar-biotite and lesser 
amphibole-magnetite-epidote. 

Dark green biotite is common throughout both the clasts and matrix, comprising up to about 40-50 modal% 
of the section. Amphibole typically exhibits patchy alteration and may either be a primary constituent or have 
altered from pyroxene. Epidote makes up about 5 modal% of the section and occurs within altered 
amphiboles and within the matrix. About S modal% tine-grained magnetite, 1 modal’?? pyrite and rare 
chalcopyrite are disseminated throughout. 

Textures which could indicate the sample’s origin(e.g. flow or weld texhues) were not observed. 

Isobel Wolfson 
MSc., P.&o. 





Mineral 1 Estimated ~ 
~ Modal% I 

Quartz phenocrysts 

L Petropraphy 

The sample is composed principally of stubby laths of plagioclase that are typically subangular fragments; a 
smaller proportion are whole, subhedral crystals. They are commonly zoned. They are also slightly sericitic 
and slightly turbid, with local fine-grained epidote alteration. The phenocrysts range in size from about 40 
microns to about 2mm in length; average size is about 600 microns. Several plagioclase determinations by 
extinction angles places the average content in the oligoclase to andesine categories. 

Phenoclystic quartz is a minor component of the sample, occurring as equant and subangular to subrounded 
grains; locally with lobate or corroded boundaries. 

The sample contains laths and equant grains of intergrown dark green biotite, ilmenite, hematite and 
leucoxene. A few grains are vaguely six-sided; in others, hematite and ilmenite appear to follow triangular 
cleavage(?) directions, suggesting the unaltered mineral was ferromagnesian. 

The extremely tine-grained matrix consists of ~50 micron-sized(more typically ~20 microns) intergrown dark 
green biotite, feldspar and lesser quartz. 

Copy for inspection only 

Isabel Wolfson 
MSc., P.Geo. 





PETROGRAPHIC REPORT 

~ Petrommhic Desienation: 
; Protolith: 

Mineralogy 

Dacite porphyry 

Quartz - Phenocwts .--~~~~~~~--,..- 
Matrix 

Feldspar Phenocrysts 

L Petroeraphv 

Feldspar phenocrysts tend to be subhedral, stubby laths, commonly turbid and moderately sericitic. Most 
exhibit indistinct polysynthetic and Carlsbad twinning; a significant minority show no twinning at all. All 
grains have irregular and lobate boundaries with less sericite; comparative refractive indices suggest the outer 
rims are either more sodic than the main bodies or are a form of potassium feldspar overgrowth. 

Quartz phenocrysts also exhibit irregular and lobate boundaries, partially incorporating the surrounding 
matrix minerals. Both feldspar and quartz phenocrysts are slightly larger than the matrix, ranging in size from 
about 600 microns to 1.7mm 

The matrix is composed of an equigranular assemblage of feldspar, quartz, dark green hiotite, colourless 
clinopyroxene and disseminated magnetite. The average grain size is 150 microns, but can range up to about 
400 microns. Biotite also forms tightly intergrown and irregular patches, with minor included leucoxene; 
biotite is locally and patchily altered to chlorite. 

Copy for inspection only 

Isobel Wolfson 
MSc., P.&o. 
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Appendix 7. Statement of Costs 

ASSAYS 

DRILLING 

HELICOPTER 

GEOLOGICAL SERVICES 

STAFF/GE0 TEMPS 

STUDENTS 

SAMPLE PREPERATION 

FUEL 

RENTALS 

BUNKHOUSE 

MISC OPERATING SUPPLIES 

CONST - KN ACCESS ROAD 

FLIGHTS 

CORE HANDLING 

CAMP COST ALLOCATION 

SNOW CONTROL 

TOTAL EXPENDITURES 

$331,094.21 

$2,337,535.18 

$636,882.51 

$271,19?.74 

$204,559.12 

$147,262.96 

$56,276.11 

$160,329.85 

$158,408.78 

f105,867.38 

$196,000.00 

$153,010.00 

$38,000.00 

$174,765.44 

$163,817.35 

$8,580.00 

$5,145,586.63 

1211112002 



27 
250 
238 
234 
235 
232 

27 



$776.10 
$2.775.30 
$3.081.00 
$x371.55 
$1,062.75 
$1.064.70 
$2.921.10 
$3.177.00 
$3.219.90 
$1.804.20 
$2.582.25 
$3.221.85 
$1.447.35 
$2.944.85 

$910.05 
$1.608.75 
$2.145.45 
$3.176.55 
$2,295.60 
$2,773.35 
$2,145.45 
$2,125.50 
$3,194.10 
$2,120.10 
$1.082.70 
$2.147.40 
$3,373.95 
$3.131~70 
$2,174.70 
82.307.30 
w316.00 
$1.437.60 
$1.737.90 
w39.75 

$93.486.65 
$228.76 
$770.50 

$331.094.21 1331.09421 



558.000.88 
$17.911.49 
577.608.48 
$17.572.95 
566.946.64 

mo73.90 
$84.373~25 
568.444.48 

578.802.58 
564.853.99 

$7203.70 
$481,22 

$10,098,30 

$60.901.06 
578.238~31 

$55380.13 
$67.968.22 

$7,432.43 
57.394.97 

515.607.55 
$8.739.67 

532.709.67 

$49.465~33 
561.593.53 
$46883.32 

$12,309,30 
561,224,54 

$79.520.69 
538.573.60 
526,lWeJ 
$28,454.80 
564,689.97 

$56.358.75 
$63.68336 
564.049.02 
$24.134.30 
546,983~38 
$75,235.50 
573.614.02 
$47.857.43 

$23.849,60 
534.006.69 

$67.808.28 
536.357.61 
$35.974.60 

$6.960.65 
$18,622.73 

$21.168.75 
554.429.67 
834.738.94 
$73239.71 

$2.337.536.18 $2,337,535.18 



24-M&02 
25.May-02 
a-May-02 
27.May-02 
28.May-02 
Z-May-02 
30.May-02 
31.relay-02 

l-J”“-02 
2-J”“-02 
3-J”“-02 
4-Jun.02 
5-J”“.02 
M”W02 
7-Am-o* 
8-J”“-02 
9.Jun.02 

10Jun.02 
16Jun.02 
12-J”n-o* 
12.JIJ-02 
1%.I”“.02 
14.Jun.02 
15.J”“.02 
16.Jun.02 
174”“.02 
1&JLJ-OZ 
19-J”“-02 
2O-J”n-o* 
21-J”“-o* 
Z-J”“-02 
23.Jun-02 
24..JLJn-02 
25-JIA-02 
26.h-02 
27.J”“-02 
28-J”n-02 
2W”“.02 
2W”“.02 
30.Jun.02 

I-.wo* 
*-Jul.02 
3.JUi.02 
4-J”l.02 
MU,-02 
B-.WOZ 
7-J”,-02 
*-J”l-02 
9-h-02 
9-J”,-02 

1o-.l”bo2 
I,-.I”,-02 
1*-Jul.02 
13.Al-02 
14-J&02 
16J”l-02 
16-J”l-o* 
IT-h-02 
18.J”Ib02 
19-J”l-o2 
*O-J”,-02 
21-J&02 



5.60 $5264.00 



3.sep-02 
4.sep-02 
4.Sep.02 
5.sep-02 
6.sep-02 
7.Sep.02 
8.Sep.02 
9.SW02 

10.tsp.02 
1 I-sep-02 
12.sep-02 
13.sep-02 
14.Sep.02 
15&p-02 
W-SW02 
17.Sep.02 
18.Sep.02 
19.sep-02 
19.Sep.02 
20.Sep.02 
wsep-02 
wsep-02 
22.Sep.02 
22.Sep.02 

23.sep-02 
23.sep-02 
24.sep-02 
25&P-02 
26.Sep.02 
26.Sep.02 
27.sep.02 
28.Sep.02 
29.sep-02 

30.Sep.02 
I-act-02 
2-OCI-02 
3.Oct.02 
4.act-02 
5-act-02 
w3ct-02 
6-o&02 
,.OC,-02 
8-act-02 
9-act-02 
9.oci-02 

1 o-act-02 
I,-act-02 
12.OCl-02 
1%act-02 
14.act-02 
15-act-02 
16.at-02 
17.act-02 
17.act-02 
18-act-02 
1%act-02 
20.act-02 
21.at-02 
2%act-02 
23act-02 

WA"&?02 
25.4"~.02 

3.sep-02 
11 &p-02 



Canadian Helicaaters P246880 BHOG-L, 29.Apr.02 3.20 52.651.09 
P2392672068 Q-May-02 
P2392682068 
P239269 2060 
P2.392702068 
P239271 2068 
P2468672068 
PZ46868 2068 
P2468692068 
P246871 2068 
P2468722068 
P2468732068 
P239272 2068 
P7.392732068 
P239274206B 
P2468452068 
P2468462068 
P246848 2068 
P2469002068 
P246901 8206LH-1 
P246901 B206LH.1 
WA6902 B206LH-1 
P246916 B206LH-1 
P246QlQ BHOG-L, 
P241224 8206LH.1 
P244075ZO68 
P2413192068 
P218469 BHOG-LI 

3.80 53294.22 
2.40 x2227.44 
1 ,oo 5928,fO 
140 $1,299,34 

0,30 52m43 
0.60 $556~86 
1.30 $1.206.63 
1.30 $1206.53 
1.90 $1.763.39 
,,a0 $2.140.83 
1.30 $1.206.53 
0.80 5664.80 
3.20 $2.955.40 
4.60 $4.050,15 
2.60 51.924~00 
4.50 53.330.00 
5.50 $4.070.00 
2.90 $2.146.00 
*,,o $1.974~00 
1.10 $1.034.00 
4.40 $4.136.00 
4~60 $4.324.00 
3~80 $3.572.00 
0~30 5282.00 
I,90 $,,406,00 
0,40 $296~00 
1.10 $1,034 00 

699.80 $636.882.51 w36.882.51 



GEOLOGICAL SERVICES 

$400.00 

$760.00 
$9.842.88 
$4.000.00 

5271.197.74 $271,197.74 

51*.3**.!x 5260.77 512.649.73 
staff- Full & Pati iime April $3397.92 53.397~92 
staff Full & Part Time MW $8311.84 5314.26 58.626.10 
staff Full & Pm! Time June 510.764.52 510.764.52 
Staff Full & Pai? Time J”lY 56.462.52 $5.404.00 $13.866.52 
Staff- Full & Pati Time August 514.388.84 583.33 514.472.17 
Staff - Full & Pari Time September $64.933,35 $1.170.70 566.104.05 
staff Full & ParI Time CX,ObW 547.407,57 52.487.00 549.894.57 
Staff Full & Pari Time NOYelnber $24.783,54 524.783.54 

$204.559.12 f204559.12 
STUDENTS 

Students May 527.753~85 527.753,85 
Students J""e 533.076.90 $684.98 $33.761.88 
Students J"lY 535.907.70 $876.93 $36.784.63 
Students A”Q”St 535.153.04 $489.78 5106.43 535,749.25 
S,"&"tS September 56.967.19 $6.246.16 513,213.35 



$147,26X96 Sl47,262,96 
SAMPLE PREP 

STO’S for QAQC 
Steel Parts 
Sample Prep (bags, pails, security tags, mist gear, etc) 
Sample Shipment 

FUEL 
Diesel 
Propane 
Jet B 

RENTALS 
Computers I Photocopier 
Sperry Sun instruments 
Enviro Fuel Tanks 
Trucks-4x4 pickups (including repairs and maintenance) 

RentaI of Lab 
Bridge -KN Access Rd 
rental of survey gear, radios, office furniture, phones, mag meters 

CONST - KN ACCESS 
iepka Holdings Ltd 

BUNKHOUSE 
mobilization/installation 

rental 
core shack 

MISC OPERATING SUPPLIES 
(office supplies,safey gear, field 

FLIGHTS 
SmiEhers/P.G 

sample supplies, lumber, tools, frieght) 

CORE HANDLING 
Rock saw supplies 

Rock saw blades 
Repairs(pa&&labour) for core shacks and prep lab and crusher 
Core racks 
Core boxes 

CAMP COST ALLOCATION 
Site Services / MitlIMine maint - 

SNOW CONTROL 

Capital projects (parts and fabour) 

$967.50 
$f.069.75 

$35,548.86 
$18,690.00 

$56,276.11 

$52,2X51 
$2312.64 

$105.758.70 

$160,329.85 

$18,093.60 
$2 1,035.06 

$4,500.00 
$23,930.00 

$35,743.75 
$15,000 00 
$40,106 37 

$158,408 78 

$153,010.00 

$78,717.38 
$27,150.00 

$2,800.00 

$105,867.38 

$198,000.00 

$38,000.00 

$8,568.83 
$52,855.00 

$4,364.00 
$47,370.00 
$61,607.61 

$174,765 44 

$163,81X5 

$8,580.00 

$56,276.11 

$160,329.85 

$158,408.78 

$153.010.00 

$105,867.38 

$198,000.00 

$38,000,00 

$174.765.44 

$163.817.35 

$8,580.00 

$5,145,586.63 




