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3957 Bowers Place, Kamloops, B.C. Canada V IS I WS 

Facsimile Number (2.50) S28-6159 Phone Number (250) RX-6157 

August 14.2001 

Mr. John Lepinski 
President 
Getty Copper 
1000 Austin Ave 
Coquitlam, B.C. V3K 3P3 

Dear Mr. Lepinski: 

JUN 1 7 Ml2 

I- 
M. R # .---.-.~,~.. .i._-~ 

VIC_TORIA. B.C. J --._ 

&: Mineralogical Analysis of Five Ore Samples - KMI 196 

We have now completed the mineralogical analysis that was requested on 5 ore samples 

submitted to the laboratory on July 23, 2001. The principal objective of this work was to 

identify and quantify the various copper minerals present in the ore samples.* This 

objective was to be accomplished using two established procedures: Copper speciation 

chemical analysis and mineralogical analysis.** As you requested, a formal report detailing 

our findings has not been prepared. The followin g notes, however, provide a brief synopsis 

of the results achieved in this limited analysis. 

The samples, which were received as broken drill core and outcrop rock, were crushed to 

2mm in preparation for chemical and mineralo_eical analysis. A representative subsample 

was t-emoved from each of the crushed ore samples and pulverized prior to chemical 

analysis to estimate various copper mineral species present in the samples. The results of 

the chemical analyses are shown below in Table I. 
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COPPER SPECIATION ASSAYS 
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GN-97-56 Min 2 

GN-97-64 Min 1 
GN-97-64 Min 2 

Based on the chemical analyses, shown in Table I, the distributions of copper by mineral 

species were estimated for each of the ore samples. The results of these calculations are 

reveal that, with the exception of the Oxt Min I sample, about 60 percent of the copper is 

present as oxide copper mineral: Most of the remaining copper is present as chalcopyrite. 

Chalcocite, and other unquantifi?d copper mineral species, possibly silicates, comprise the 

remaining copper. In contrast, about 90 percent of the copper present in the Oxt Min I 

sample is present as an oxidized copper mineral. The distributions of copper by mineral 

species are presented below in Table 2. 

TABLE 2 
DISTRIBUTION OF COPPER BY MINERAL SPECIES 

(Estimated Based on Smxiation Analvsisl 

Identification Copper Dislribution - Percent 

CGP) Cu(Ch) Cu(Ox) Cu(Other) 

GN-97-56 Min 1 25 4 65 6 

GN-97-58 Min 2 32 5 53 10 

GN-97-64 Min 1 32 5 54 9 

GN-97-64 Min 2 9 6 76 9 

0x1 Min 1 5 1 89 5 



In preparation for mineralogical analysis a representative portion of the crushed ore sa,mples 

were ground in a laboratory rod mill for two minutes. To determine the relative proportion 

ofcopper mineral species in the samples. polished sections of the mill discharge samples 

were prepared and subjected to standard point counting and gross counting procedures. The 

results of these mineralogical speciation analyses are summarized below in Table 3. 

TABLE 3 
COPPER MINERAL SPECIATION ASSAYS 

Identification 

GN-97-56 Min 1 

GN-97-56 Min 2 

GN-97-64 Min 1 

GN-97-64 Min 2 
Oxi Min 1 

Copper Mineral Distribution - Percent by Weight 

CP Bn Ch OX NCu 

29 n/o 1 70 n/o 

27 n/o n/o 73 n/o 

20 n/o n/o 60 n/o 

10 n/o 1 63 6 
10 2 1 66 n/o 

Notes: a) 

b) 
C) 

Standard abbreviations: Cp-chalcopyrite. Bn-banite. Ch-chalcccite. Ox- 
malachite. azwite. NCu-native copper. ’ 
N/O - not observed. 
See Appendix I, Tables l-2 to l-6 for additional mineralogical speciation data 
and liberation estimates. 

The mineralogical assessment of the ore samples confirms the speciation results determined 

from chemical analysis. Again oxide copper minerals account for the bulk of the copper 

present in the samples. It is interestin g to note that significant metallic or native copper 

values were evident in the GN-97-64 Min 2 ore sample. 

If you have any question regarding the results of this limited analysis please feel firee to 

contact us at your convenience. Thank you for allowin g us the opportunity to pill-ticipate in 

your mineralogical program. 

Yours truly, 

T.H. L~,is~l.c. A.Sc.T. 
Prcsidcnt 
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ldenlification Replicale 

GN-97-58 Min 1 

GN-97-58 Min 2 

I 

II 
I 

II 
I 

II 

I 
II 

I 

II 

GN-97-64 Min 1 

GN-97-64 Min 2 

Dti Min 1 

Identification 

GN-97-58 Min 1 
GN-97-58 Min 2 

GN-97-64 Min 1 
GN-97-64 Min 2 

0x1 Min 1 

I 

TABLE I-1A 
COMPOSITION OF THE HEAD SAMPLES 

TOtal 

Copper 

0.359 

0.363 
0.341 
0.351 

0.373 

0.397 
1.27 

1.28 

1.16 
1.18 

( 

HpSO. 

0.233 

0.188 

0.204 

0.983 

1.04 

,per Spec 
NaCN 

0.013 

0.017 

0.017 

0.073 

0.013 

TABLE I-1 B 
SPECIAL HEAD SAMPLE REASSAYS 

Replicate 

I 

I 

II 
Ill 

I 

I 
I 

= 
iati 

1 - 

0” 

Aqua Regia 

0.092 

0.112 

0.125 

0.113 

0.051 

Noles a) The chemical speciation analysis was performed using the following 
procedure: 

1) Total copper was determined by digesting the pulverized samples 
using fusion techniques. 

2) To assess oxide copper content the samples were leached using 
diluted sulphuric acid solution. 

3) Chalcocite group minerals were determined by leaching the 
sulphuric acid leach residue with sodium cyanide solution. 

4) Finally the cyanide leach residue was digested in aqua regia to 
estimate the copper present as chaicopyrite and bornite. 
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TABLE 2A 

SPECIATION ANALYSIS OF THE GN 97-56 MIN 1 COMPOSITE KM1 196 

Sample: GN 97-58 MIN I, Unsized 

Magnification: 2W4WX 

Liberated Copper Sulphides Units Locked in Binary with: 
Mineral 

Ternary Total copper h4nerai 

Units cuox CP Bn Ch PY FeOx Gn Units Units wt ““its 4. wi 

Copper Oxides 0 0 0 0 0 0 93 0 93 363 70 

Chalcopyrite 0 0 0 0 0 0 35 0 35 147 29 

Bomite 0 0 0 0 0 0 0 0 0 0 0 

ChalCCZite 0 0 0 0 0 0 1 0 1 6 1 

Notes 1) C&Ox-Copper Oxides, Cp-Chalcopyrite. Bn-Bomite. Ch-Chalcocite. Py-Pyrite, FeOx-Goethite. Hematite 

and Magnetite. Gn-Gangue. 

2) Most Cp-Gn binaries are small pieces of Cp in large piece of Gn. Cp about 3.5% of total mineral. 

3) Very small amount of pyrite and sphalerite seen (<<,%) 

TABLE 28 

LIBERATION ANALYSIS OF THE GN 97-56 MIN 1 COMPOSITE - KM1196 

Sample: GN 97-56 MIN I, Unsized 

Copper Oxides 

Chalcopyrite 

Bomite 

Chalcocite 

N&S 1) CuOx-Copper Oxides. Cp-Chalcopyrite, Bn-Bornite. Ch-Chalcocite. Py-Pyrite. FeOx-Goethite. Hematite 

and Magnetite, Gn-Gangue. 

Y 

Y 
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TABLE 3A 

SPECIATION ANALYSIS OF THE GN 97-58 MIN 2 COMPOSITE. KM1196 

Sample: GN 97-58 MIN 2. Unsized 

Magnification: 200-4wx 

Mineral 
Liberated Copper Sulphides Units Locked in Binary v&h: Ternq 

Units cuox CP B” Ch PY FeOx Gn Units 

Copper Oxides 2 0 0 0 0 0 76 0 

Chalcopydte 3 0 0 0 0 0 24 0 

Bomite 0 0 0 0 0 0 0 0 

ChalcOcite 0 0 0 0 0 0 0 0 

Notes 1) CuOx-Copper Oxides, Cp-Chalcopyrite. Bn-&mite, Ch-Chalcocite. Py-Pyrite. FeOx-Goethite. Hematite 

and Magnetite. Gn-Gangue. 

2) Most Cp-Gn binaries are srriall pieces of Cp in large piece of Gn. Cp about 3.5% of total mineral 
3) Small emo”“, of pyrite see”, but more than in GN-97.58.MIN 1. 

4) Liberated CuOx was approximately lC+$m size and liberated Cp was C6 si& 

TABLE 3B 

LIBERATION ANALYSIS OF THE GN 97-58 MIN 2 COMPOSlTE KM, 196 

Sample: Sample: GN 97-58 MIN 2. Unsized GN 97-58 MIN 2. Unsized 

Mineral 
Liberated Percent Copper Sulphides Locked in Binarv with: Percent Copper Sulphides Locked in Binaw with: 

% cuox cp 0” Ch 

Copper Oxides 3 <I cl 

Chalcopyrite 11 cl <I 

Bornite cl cl <l 

Chalcocite <I Cl 

PY FeOx Gn 

<I <1 97 

l-----r 

<I cl 09 

cl Cl <I 

rernav TOW 1 % % 

cl 100 

cl 100 

i 

<1 0 

<1 0 

Notes 1) CuOx-Copper Oxides, Cp-Chalcopyrite, Bn-Bornite, Ch-Chalcocite. Py-Pyrite. FeOx-Goethite. Hematite 

and Magnefite, Gn-Gangue. 

Y 

Y 

Y 
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TABLE 4A 

SPEClATlON ANALYSIS OF THE GN 97.54 MIN 1 COMPOSITE. KM1 196 
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Sample: GN W-64 MIN 1, Unsized 

Magnification: 200-400x 

I 
Mineral 

#per Sulphides Units Locked in Binary with: 

I R” I Ch I P” I Fear I Gn I ‘:Y I/ ::p1 I= 

Liberated QF 

unit* C”OX c, _.. _ , 

9 0 0 0 0 0 60 0 

1 0 0 0 0 0 20 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

-,,,.- . -,,.. _ ” 

89 347 80 

-r-r 

21 88 20 

0 0 0 

0 0 0 

Notes 1) CuOx-Copper Oxides. Cp-Chalcopytite. Bn-Bomite. Ch-Chalcocite. Py-Pyrite. FeOx-Goethiie. Hematite 

and Magnetite, Gn-Gangue. 

2) Most Cp-Gn binaries are small pieces of Cp in large piece of Gn. Cp about 2-4% 01 total mineral. 

3) Small amount cd pyrite see” (cl%) and some sphalerite (-1%) 

4) Liberated CuOx was approximately lffipm size and liberated Cp was C6 size. 

TABLE 46 

LIBERATION ANALYStS OFTHE GN 97-M MIN 1 COMPOSITE. KM1196 

Sample: GN 97-64 MIN 1. Unsized 

Liberated Liberated Percent Copper Sulphides Locked in Binary with: Percent Copper Sulphides Locked in Binary with: 
Mineral Mineral TH”W) TH”W) TOtal TOtal 

% % CuOx Cp 0” Ch Py CuOx Cp 0” Ch Py FeOx Gn FeOx Gn % % % % 

Copper Oxides Copper Oxides 10 10 cl cl cl cl cl cl Cl Cl <I <I 90 Cl 90 Cl 100 100 

Chalcopyrite Chalcopyrite 5 5 <I <I <l <l <I <I <I <I <I <I 9s 9s cl cl 100 100 

Bomite Bomite <I <I <I <I <I <I cl cl cl Cl cl Cl cl cl cl cl 0 0 

Chalcocite Chalcocite Cl Cl <l <l Cl Cl cl cl cl cl <I <I cl <1 cl <1 0 0 

Notes 1) CuOx-Copper Oxides. Cp-Chalcopyrite. Bn-&mite, Ch-Chalcocite. Py-Pyrite, FeOx-Goethite. Hemaw? Notes 1) CuOx-Copper Oxides. Cp-Chalcopyrite. Bn-&mite, Ch-Chalcocite. Py-Pyrite, FeOx-Goethite. Hemaw? 

and Magnetite. Gn-Gangue. and Magnetite. Gn-Gangue. 

Y 

Y 
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TABLE 5A 

SPECIATION ANALYSIS OF THE GN 97.64 MIN 2 COMPOSlTE KM1 196 
Y 

Y 

Y 

7 
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Y 

Sample: GN 97-M MIN 2. Unsized 

Magnification: 200-400x 

Notes 1) CuOx-Copper Oxides. CpChalcopyrite. NCu-Native Copper, Ch-Chalcocite, Py-Pyrite. FeOx-Goethite. 

Hematite and Magnetite. Gn-Gangue. 

2) Most CpGn binaries are small pieces of Cp in large piece of Gn. Cp about 35% 01 total mineral. 

3) Small amO”“t Of pyrite (Cl%.) 

4) Chalcocite ternary was Ch rimming Py associated with Gn. 

TABLE 58 

LIBERATION ANALYSIS OF THE GN 97-64 MIN 2 COMPOSITE - KM1 196 

Sample: GN 97-54 MIN 2. Unsized 

Percent Copper Sulphides Locked in Binary with: Total 
Mi”e,al Liberated TWWy 

% cuox cp NW NCU PY FeOx Gn % % 

Copper Oxides 3 cl <I <I <, <, 97 Cl 100 

Chalcopyrite 10 4 cl <I <, <I 90 <I 100 

Native Copper 67 sl <I cl <, cl 33 <I 100 

CMCOCW cl <I <1 <1 <I <1 <I 100 100 

Notes 1) CuOx-Copper Oxides, Cp-Chalcopyrite. NCu-Native Copper. Ch-Chalcocite, PvPyrite, FeOx-Goelhlle 

Hematite and Magnetite. Gn-Gangue. 

Y 

Y 
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TABLE 6A 

SPECIATION ANALYSIS OF THE OXT MIN 1 CoMPOSlTE KM1196 

Sample: OXT MIN 1, Unsized 

Mapification: 200-400x 

Mineral Liberated Copper Sulphides Units Locked in Binary with: TWlery Total copper Mineral 

units cuox CP B” Ch PY FE0.x G” Units U”i& wt units 90 wt 

Capw? Oxides 0 0 0 0 0 109 0 0 109 425 86 

Chclcopydte 0 0 0 0 0 11 0 1 12 SO 10 

Bomee 0 0 0 0 0 0 2 0 2 10 2 

Chikocite 0 0 0 0 0 0 1 0 1 6 1 

Notes 1) CuOx-Copper Oxides. CpChalcopyrite, Bn-Bomite. Ch-Chalcocite. Py-Pyrite. FeOx-Goethite, Hematite 
and Magnetite. Gn-Gangue. 

2) Most Cp-Gn binaries are small pieces of Cp in large piece of Gn. Cp about 24% of total mineral. 
3) Bn-G” end Ch-Gn binaries are emall pieces of CuS in large piece 0fGn. Cp about 24% 01 tote, mineral. 
4) Very small amount of pydte seen (<cl%) 

Sample: 

TABLE 68 

Ll8ERATlON ANALYSIS OF THE OXT MIN 1 COMPOSlTE KM, 195 

OXT MIN 1, Unsized 

Mineral 

Copper Oxides c Chalcopyrlle 

Bornlie 

Chaicocite 

Mineral liberated Percent Copper Sulphides Locked in Binary with: TWlXy Total 

% CuOx Cp Bn Ch Py FeOx Gn % % 

Copper Oxides <I cl <I <I <I 100 <I <I 100 

Chalcopyrile cl <I <I Cl Cl 92 cl 8 100 

Bornlie Cl <1 Cl cl Cl cl 100 <I 100 

Chaicocite Cl <I cl cl <1 <I 100 ‘1 100 

liberated Percent Copper Sulphides Locked in Binary with: TWlXy Total 

% CuOx Cp Bn Ch Py FeOx Gn % % 

<I cl <I <I <I 100 <I <I r 100 

NOOKS 1) Cuox-Co~~er oxides. Cp-Chalcopyrite, Bn-Bomite. Ch-Chalcocife, PyPyrite, Feox.Goethite, ~emetite 
and Magnetite. Gn-Gangue. 
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SAMPLE: GN97-58(PS-2). Drill Core. 

1. HAND SPECIMEN DESCRHWON 

Mottled greys with pinkish specks. Fine to medium pained crowded feldspar porphyry. Tabular 
zoned feldspars to 2mm in length. Approximately 3 to 5% fine interstitial-groundmass K.feldspar from 
staining. Altered matics included dark biotite. Fine linear, strongly oxidized fracture veinlets commonly at 
high angles to core-axis. Veinlets density is I per 2 to 3cm. Local malachite staining. Non magnetic, no 
carbonate reaction to strong HCI. 

2. THIN SECTION DESCRIPTION 

a) Mineralogy: Modal (estimated %) 

Quartz 
Plagioclase (An,,,,) 
K.feldspar 
Biotite 
Hornblende (Altered) 
Carbonate (calcite) 
Epidote 
Oxides (non vein) 

15% 

Tr 

60 weak-mod., white mica/clay alteration 
5 as above, generally weak 
9 
4 Chlorite, local 2”d biot, minor carbonate alt. 

Tr 

2 Hematite!specularite >> gcethite 

Veinlets 

b) Comments 

5 Mainly goethite, sericite some quartz, Tr. malachite 

This is a crowded feldspar porphyry with tabula,r commonly zoned plagioclase phenocrysts 0.5 to 
2mm in length. These have andesine cores (An JJ+O) and more sodic rims. White mica/clay alteration is 
generally weak away from vein areas and features patchy, very fine disseminated, laths and specks. 

The rest of the mineralogy is hypidiomorphic-granular, tine to locally medium grained. Tabular 
greenish biotite displays weak chlorite alteration and often occurs in clusters with more altered green 
hornblende with similar grain size. The latter displays variable patchy alteration to chlorite, rare secondary 
tine biotite and extremely tine pained carbonate trails. 

Quartz forms fine grained interstitial mosaics with patchy, weak sericiteiclay altered K.feldspar 
and fine anhedral carbonate up to 0.7mm (rare). 

Outside of veinlet areas disseminated extremely fine to fine mained oxides are often concentrated 
within matic mineral clusters. Anhedral grains of specularite/hemat~te up to 0.4mm are more abundant that 
tiner orange brown goethite. 

R. C. Wells, P.Geo., FGAC. Kamloops Geological Services Ltd. 
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I to 2mm wide. subparallel, fairly linear veinlets are dominated by extremely fine grained laths of 
sericite enveloping small quartz patches/lenses and abundant oxides. Oxidized core areas to veinlets feature 
masses of lamellar-colloform, orange-brown goethite, minor limonite, malachite. 

The wallrocks to the veinlets feature stronger pervasive sericite (white mica/clay) alteration of 
feldspars and very tine irregular sericite fracture veinlets. Disseminated tine oxides are mainly goethite, 
limonite. Only traces of extremely tine carbonate were noted in the wallrocks. 

R. C. Wells, P.&o., FGAC. Kamloops Geological Services Lid. 
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SAMPLE: GN97-64(PS-1). Drill Core. 

1. HAND SPECIMEN DESCRIPTION 

Mottled medium gained, fairly equigranular, plagioclase rich quartz-diorite. No K.feldspar is 
apparent from staining. Altered mafic minerals mainly dark biotite? Non magnetic and no carbonate 
reaction to strong HCI. Numerous tine oxidized fractures and veinlets at variable angles to core-axis. 
These locally have fine quartz druse, goethite and widespread malachite. 

2. THIN SECTION DESCRIPTIONS 

Polished thin sections were cut from each of the two pieces of core PS-IA and PS-IS. PS-IA 
contains a higher density of fine oxidized veinlets, many of which are subparallel. 

Sample PS-1A 

a) Mineralogy: Modal (estimated %) 

Quartz 
Plagioclase (An,,,,) 

K.feldspar 
Altered Biotite, Hornblende 

Epidote 
Carbonate (calcite) 
Oxides 

Veinlets 

b) Comments 

20% 
58 variable weak to strong white mica/clay 

alteration strong near veinlets. 
Tr-1 as above 
15 occur together, variable alteration to chlorite,2”d 

biotite, some actinolite 
Tr 

Tr 
2 goethite, minor limonite 

5 quartz + fine oxides, sericitic selvedges. (Malachite Tr-1%) 

This sample is quite oxidized along fractures and veinlets. It is predominantly medium gained, 
hypidiomorphic-granular, plagioclase rich with a mineral composition transitional between quartz-diorite 
and tonalite. 

Plagioclase dominates with tabular forms up to 2.5mm long. These display patchy pervasive 
(disseminated) white mica/clay alteration which ranges from weak to quite strong with proximity to 
veinlets. Some of the larger feldspars are clearly fractured. 

Altered biotite and hornblende form patches with up to 2mm grain size however alteration often 
makes it difficult to distinguish the two minerals. Chlorite alteration is most common and patchy followed 
by some fine secondary biotite and possible actinolite. Clusters of fine oxides are common in these areas 
mainly crystalline goethite and some hematite. 

R. C. Wells, P.Geo., FGAC. Komloops Geological Services Ltd. 
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Fine interstitial quartz mosaics display variable recrystallization and local strain. Minor fine 
K.feldspar is locally apparent and sericite altered. 

Veinletsare generally linear from 0. I to 2mm wide and frequently feature fine gained often lensy 
quartz aggregates. These may be multi-phase. Central fractures are oxidized with tine goethite and, or 
limonite often with some dusty malachite. Peripheral areas to veins and wallrock feldspars are pervasively 
sericitized. Mafic minerals are strongly chloritized locally with secondary biotite. 

Very little carbonate was observed occurring as extremely tine grains mainly in altered plagioclase 
and some mafics (altered hornblende?). 

Sample PS-1B 

Petrographically this sample is quite similar to the previous. The main differences lie in the weaker 
alteration and lower vein density in PS-IB. White mica/clay alteration in plagioclase is generally weak. 
Some isolated feldspar however is strongly sericitized. Quartz veinlets are quite narrow often less than 
0.3mm. Many are as ‘en-echelon gashes’. 0.02 to 0.05 s&cite veinlets locally occur in the same areas. A 
few of the quartz veinlets have narrow sericitic selvedges, most especially the very narrow do not. 

Fine clusters of crystalline orange-brown goethite are common in altered mafic minerals offen 
forming linear trails. Specularit&ematite often pseudomorphs precursor magnetite or sulfides with up to 
0.6mm grain size. Carbonate was not observed in this sample other than trace malachite in some larger 
VdetS. 

R. C. Wells, P.Geo., FGAC. Kamloops Geological Services Lid. 
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SAMPLE: GN97-64(PS-2). Drill Core. 

1. HAND SPECIMEN DESCRIPTlON 

Moderate to strongly oxidized, crowded feldspar porphyry with tabular plagicclase phenocrysts 
commonly I to 3mm long, local zoning. Some feldspars are greenish through sericite alteration? 
Interstitial finer gained qua* no K.feldspar indicated through staining. One centimetre wide zone of 
quartz veining and &cite and features stronger oxidation with malachite staining-polished thin section PS- 
2A. Another area (PS-2B) has subparallel quartz veinlets and zones 50’ to core-axis. These have narrow 
sericitic envelopes (some chlorite). Sample PS-2A gave a spotty reaction to strong HCI in quartz vein and 
phenocryst areas. Both samples were non-magnetic. 

2. THIN SECTION DESCRIIWONS 

Sample PS-2A 

a) Mineralogy: Modal (estimated %) 

Host Rock (85%) 

Quartz 15% 
Altered Plagioclase (some K.feldspar?) 56 strong white mica/clay 
Chloritized Mafics (Biot + Hbl?) 3-4 strong chlorite and some white mica (sericite) 

carbonate 
Carbonate (calcite) I 
Disseminated oxides mainly goethite 2 minor limonite, hematite 
Zeolite l-2 mainly veinlets 

Quartz Veins (15%) 

Quartz 8 
Sericiteklay 4-5 
Goethite l-2 
Zeolite Tr- I 

*Note: Malachite occurs along open fracture (coatings) in quartz veinlets and veins. 

R. C. Wells, P.Geo., FGAC. Kamloops Geological Services Ltd. 
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b) Comments 

This crowded feldspar porphyry sample features stronger quartz veining. sericite-clay alteration 
and malachite staining than the other core samples. 

Tabular plagioclase phenouysts 0.5 to 3mm in length dominate and are generally strongly altered 
to white mica (sericite), clay and local tine carbonate. Original textures are often masked by this alteration, 
some compositional zoning is indicated by pseudomorphing. 

Interstitial quartz mosaics are fme grained commonly with weakly serrated grain boundaries. One 
millimetre size mafic mineral grains are strongly chloritized with local fine sericite, carbonate and oxides 
(goethite). Original biotite appears to be more abundant than hornblende. 

Extremely narrow <O.lrnm and irregular veinlets of zeolite, probably laumontite occur throughout. 
Approximately 15% of this sample is a 1 cm wide zone of quartz veining with sericite (clay) envelopes and 
strong oxidation. The quartz has variable 0.1 to 3mm grain size, often forming lensy aggregates. Within 
these areas crystalline orange-brown goethite grains 0.02 to 0.4mm form clusters. The quartz is enveloped 
by mats of fme &cite and remnant sericite/clay altered plagioclase with local carbonate (extremely fme). 
Fine veinlets of zeolite (laumontite) post-date the quartz. Some very fme disseminated zeolite occurs in the 
altered wallrocks (late feldspar replacement?). Mafic minerals proximal to quartz veins are intensely 
chloritized and locally sericitized. 

Sample F’S-2b 

This section is very similar to PS-2A and is clearly a quartz veined crowded feldspar porphyry 
Quartz veining and flooding accounts for 20 to 25% of this sample. 

Angular areas (brecciated!) of feldspar porphyry are pervasively sericitized and clay altered, in 
particular the plagioclase (some K.feldspar?). Remnant twinning locally allows composition determination 
for the plagioclase giving An,,,, (core areas). Extremely fine carbonate (calcite) is rare to absent. Both 
altered biotite and hornblende are evident and commonly feature orientated rods of oxides along clevages. 
Chlorite alteration of biotite is generally weak, carbonate (calcite) is absent. 

The quartz areas are very similar to PS-2A with disseminated goethite and strong sericite (clay) 
envelopes. Much of the coarser quartz is fractured with late, crosse-cutting, fine zeolite (laumontite) 
veinlets. Some coarser zeolite of the same type locally fills small cavities, Total zeolite content in this 
sample is less than 2%. 

The carbonate (calcite) is less than I%, occurring mainly as extremely tine grains in white 
mica/clay altered plagioclase. No calcite was observed within vein quartz areas. In hand specimen 
malachite was observed in vuga areas within quartz veins. 

R. C. Wells, P. Gee., FGAC. Kamloops Geological Services Lid. 
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OXT SAMPLES. Surface outcrop. 

Three hand samples were submitted from an oxidized and copper mineralized surface outcrop. 
These were hand size and fairly massive allowing 5Ox50mm. polished thin sections. One polished section 
was prepared from each hand specimen. 

1. HAND SPECIMEN DESCRIPTIONS 

OXT-I 

Mottled greys, greens local pink, medium grained, fairly equigranular (2 to 4mm) quartz diorite to 
granodiorite. Plagioclase dominates, approximately 3% fine K.feldspar (interstitial) from staining. 
Chlorite altered mafic minerals including biotite. Numerous oxidized fine fractures and veinlets at variable 
angles, I to 3 per cm*. These locally contain goethite and malachite. No carbonate reaction to strong 
HCL. 

Y’ 

i 

Y 
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1 

Y 

Y 

Y 

Y 

OXT-2 

Very similar to OXT-1, higher density of fme veinlets 2-3 per cm*. Non magnetic, non carbonated. 

OXT-3 

As above. Subparallel fine veinlets with malachite, 2 to 3 per cm2. Some of these are dmsy with 
zeolite? Non magnetic, non carbonated 

2. THIN SECTION DESCRIPTIONS 

a) Mineralogy: Modal (estimated %) 

OXT-1 

Quartz 
Plagioclase (An,,,,) 
K.feldspar 
Biotite 
Hornblende 
Sphene 

Veinlets 

b) Comments 

15% 
65 weak -mod. white mica/clay altered 

5 as above 
8 
3 

Tr 

2 includes l-2% fine zeolite (laumontite) and 
<I% chlorite, fine oxides 2 quartz 

R. C. Wells, P.&o., FGAC. Kamloops Geological Services Lid. 
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Sample OXT-1 is predominantly medium grained, hypidiomorphic-granular with quartz-diorite 
composition. 

Tabular plagioclase laths up to 4mm long are weak to moderate altered to white mica and clay. 
Areas with twinning yield andesine compositions. An,,,,. K.feldspar is barely recognizable and interstitial 
(fine gained) displaying similar alteration. Quartz is also fine gained and interstitial forming small 
patches, often with serrated grain boundaries (variable recrystallization). 

Green-brown biotite has vague tabular form, generally I to 2mm grain size with weak chlorite 
alteration. Locally these grains are dusty with tine oxides. Hornblende occurs as similar size, more ragged 
and chlorite altered grains. 

Disseminated fme to extremely tine gained oxides occur throughout but are notably concentrated 
with mafic minerals. Specularite (hematite) grains are generally coarser up to 0.4mm and appear to locally 
pseudomorph precursor magnetite. Clusters of finer oxides include fairly abundant orange-brown goethite 
and limonite. 

A variety of fine veinlets generally less than O.lmm wide cross-cut the silicate minerals. Early 
v&lets which are often extremely narrow (<O.O6mm) are often chloritic with fme oxides and local quartz. 
These do not appear to have alteration envelopes. Later veinlets with fme zeolite (laumontite) are fairly 
abundant, up to 0.1 mm wide and at a variety of angles. These are penetrative and locally have associated , 
fme limonite, goethite and malachite. 

No carbonate was observed in this sample. 

Sample OXT-2 has similar mineralogy to )XT-1. Biotite is more abundant at 12% and chlorite 
alteration is stronger. Relict amphibole grains up to 3mm have marked concentrations of opaques up to 
0.4mm, mainly specularite with finer goethite-limonite? Specularite pseudomorphs after magnetite are 
again evident. 

Early anastomosing quartz veinlets up to Imm wide may have local weak chloritic selvedges with 
fine oxides (rare sericite). These and the host rocks are cut by networks of fine <0.2mm zeolite veinlets 
(laumontite). Locally these follow central fractures in earlier quartz or chlorite veinlets. Open fractures 
contain some tine malachite. No carbonate (calcite) was observed in this sample. 

Sample OXT-3 is very similar to the hvo previous samples. Much of the feldspar displays 
stronger clay/white mica alteration (or weathering). K.feldspar can only be distinguished by staining. Fine 
veinlets are better developed in this sample. Early quartz veins 0.1 to Imm wide are often refractured- 
brecciated and do not exhibit any noticeable wallrock alteration other than local chlorite and tine oxides. 
Later penetrative zeolite (laumontite) veinlets are up to 0.4mm wide, clearly open-space tilling. Minor 
amounts of malachite are associated with both vein sets. No carbonate (calcite) was observed in this 
sample. 

R. C. Wells, P. Go., FGAC. Kamloops Geological Services Ltd. 
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APPENDIX B 

ANALYTICAL DATA 
ICP Certificate AK2001-284 

R. C. Wells, P.Geo., FGAC. Kamloops Geological Services Ltd. 
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