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Diamond drilling carried out in the Mt. Milligan deposit during the 2004 field season consisted of 
2,184.4 metres in 14 NQ-2 diameter drill holes. Nine holes (1.383.5 m) were drilled in the MBX 
Zone, two (447.9 m) in the 66 Zone. and three (352.9 m) in the Southern Star deposit. 

Fieldwork was carried out between July 15" and September 1 3 ~ ,  2004 by a crew consisting of 
Anna Fonseca (on-site geologist). Dwight Prince, and Marvin Martin (field assistants). The field 
crew and diamond drillers used Philip Logging Camp as a base. Project Geologist Gary Lustig 
planned drill hole locations, Supervised preparation of access roads and drill pads, and spotted 
drill hole collars. Diamond drilling was contracted to Aggressive Drilling of Kelowna, BC, and 
performed using Boyles 56 drill. Preparation of access roads to drill sites, clearing of drill pads 
and upgrading the main access road was contracted to Pablo Creek Logging, and done with a 
Dresser TD-12. McElhanney Surveyors of Prince George surveyed drill hole collars. Downhole 
surveys were done with an lcefield Instruments Inclinometer tool. Drill hole logging data was 
entered directly into an acQuire database. Five small core samples were sent to Vancouver 
Petrographics to be made into thin section. Samples were sent to EcoTech Laboratory of 
Kamloops, for crushing, gold fire assay and 32 element ICP analyses. Crushed samples were 
bagged and sealed, and sent to GNT Metallurgical Laboratory, where they are stored in freezers. 

SCOPE OF WORK 

The principal purpose of the drill program was to obtain unoxidized bulk samples for metallurgical 
testwork in which gold-rich, copper-poor ore from the 66 Zone will be treated separately from 
MBX Zone. Metallurgical testwork requirements included: 

8 tons of MBX Zone ore for flotation tests 
2 tons of 66 Zone ore for flotation tests 
2 tons of Southern Star ore for flotation tests . 600 kg of MBX Zone ore for high pressure crush rolls testing. 

All drill holes twinned or were drilled close to existing drill holes. Holes to be twinned were 
selected based on the following criteria: 

minimize overburden intercept; . Cu:Au ratio consistent with the overall ratio in each zone; 
Minimize need for opening access roads; . Within each zone, holes were spread out to maximize representativity. 

It was intended that drill core logging and interpretation of structural and alteration patterns in drill 
sections would helo refine the existina aeoloaical model for the de~osit. Focus was set on 
identifvina structurel or mineral chara&sti&i defininq the different ore type in 66 Zone. To gain 
furthe; structural information, a Ballmark oriented coretool was employiduring drilling in the 
MBX zone. Oriented core drilling with the Ballmark method proved inefficient because of blocky 
ground conditions. 

PROPERTY LOCATION, ACCESS AND HISTORY 

The Mt. Milligan deposit is located in north-central British Columbia, approximately 155 km 
northwest of Prince George, 86 km north of Fort St. James, 95 km west of Mackenzie, and 38 km 
west of Phillip Logging Camp (Figure 1). The town of Mackenzie is the closest supply center. 
Government officials from the Ft. St. James town expressed interest in expanding the Rainbow 
Road, which would provide direct access from the town to Mt. Milligan. 





The deposit is located in the Traditional Territory of Nak'azdli Band of Fort St. James area. 

Mt. Milligan Main deposit was discovered in 1987. Initial regional exploration work was carried 
out by Selco Inc. and BP Resources Canada Limited. Lincoln Resources carried out subsequent 
exploration work and intersected significant copper-gold mineralization in the Main deposit. 
Additional work by United Lincoln and Continental Gold Corp led to the discovery of Southern 
Star deposit in 1989. This work also identified low-grade porphyry gold and copper-gold 
mineralization in Goldmark and North Slope zones. Placer Dome Inc. purchased BPS interest in 
the mineral claims and acquired Continental Gold in 1990, and completed a pre-feasibility study 
in 1991. 

The property consists of 50 surveyed claims. Placer Dome Inc. owns all 50 claims. Figure 2 
shows the location of mineral claims. Table 1 lists claim information. 





ble I. Tabula 
Name 

HElDl # I  
HElDl #2 
HElDl #3 
HElDl #4 
PHlL 1 

PHlL 10 
PHlL 11 
PHlL 12 
PHlL 21 
PHlL 22 
PHlL 23 
PHlL 24 
PHlL 25 
PHlL 29 
PHlL 8 
PHlL 9 
PHIL26 

PL 3 
PL 4 
PL 5 

RAINBOW 1 
RAINBOW 2 
RAINBOW 5 
RAINBOW3 
RAINBOW4 

SEE 1 
SEE 10 
SEE 11 
SEE 12 
SEE 13 
SEE 14 
SEE 15 
SEE 16 
SEE 19 
SEE 2 
SEE 20 
SEE 21 
SEE 22 
SEE 23 
SEE 24 
SEE 25 
SEE 26 
SEE 3 
SEE 4 
SEE 5 
SEE 6 
SEE 7 
SEE 8 
SEE 9 
SKUD 

I drill hole co 
Expiry 

information. 
Hectares 

496.1 
496.0 
397.7 
503.9 
504.1 
197.2 
197.1 
195.7 
196.7 
453.6 
497.7 
361.4 
357.4 
484.0 
501.3 
500.2 
269.3 
49.0 
245.1 
409.5 
501.5 
371.7 
127.2 
498.3 
497.8 
201.5 
465.6 
502.8 
500.0 
144.4 
268.1 
499.0 
490.2 
342.4 
446.8 
19.4 
5.6 

25.4 
24.7 
25.1 
24.7 

452.2 
465.4 
495.2 
501.9 
454.2 
433.2 
395.7 
496.1 
351.6 



The Mt. Milligan deposit is located in Quesnellia, which is part of the Intermontane Belt, a 
composite of low metamorphic grade magmatic arc segments of mixed oceanic and continental 
affinities, and oceanic plates, which amalgamated with North America in Early Jurassic Period. 

Quesnellia is characterized by widespread Late Triassic to Early Jurassic arc rocks comprising: . Volcanic rocks: mainly volcaniclastics, with subordinate coherent volcanics of basaltic to 
dacitic corn~ositions. Auaite-oorohvrv is ~articularlv characteristic of Quesnellia, and . , ,  . 
forms an eastern facies 4 alkaline to sub-alkaline i ~ ~ i t e - ~ h ~ r i c  basaltic andesite; 
Coeval and partly comagmatic plutons ranging from calcalkaline (in the west) to alkaline 
(in the east); 
Sedimentary rocks including shale, limestone, and epiclastic deposits. 

Figure 3 shows regional geology and porphyry Cu-Au prospects in the Mt. Milligan area 

In the Mt. Milligan area, Quesnellia rocks consist of Triassic to Lower Jurassic volcanic and 
subordinate sedimentary rocks of Takla Group, and Hogem intrusive suite, which is interpreted as 
Takla Group's deep-seated equivalent. Many Cu-Au mineral showings are associated with 
Hogem Batholith and smaller coeval intrusions. Takla Group in the Mt. Milligan area is informally 
subdivided into a lower, predominantly sedimentary lnzana Lake Succession, and an upper, 
predominantly volcaniclastic Witch Lake Succession. 

Witch Lake Succession hosts the Mt. Milligan deposit, and Is characterized by augite-phyric 
volcaniclastic and coherent basaltic andesites, with subordinate eplclastic beds. The Geological 
Survey Branch of BC Government carried out regional mapping and petrographic studies in the 
Mt. Milligan area. Those studies demonstrated that Witch Lake basaltic andesites are affected by 
strong potassic alteration as far as 4 km from Mt. Milligan, and the alteration makes them 
resemble latites and trachites. 

The Mt. Milligan property includes Mt. Milligan Main and Southern Star deposits. Figure 4 shows 
the geology of Mt. Milligan property at the 1040 m level. 

MT. MILLIGAN MAIN - SUMMARY GEOLOGY 

Mt. Milligan Main depositis hosted mainly in volcanic and volcaniclastic rocks of Witch Lake 
succession. The deposit is divided into Au and Cu rich MBX, WBX, and DWBX zones, and Au- 
rich, Cu-poor 66 Zone. Mineralization extends east from the eastern contact of the MBX stock to 
Great Eastern Fault, and is centered around the northeasterly dipping Rainbow Dike. Cu- and 
Au-rich mineralization of MBX zone appears to grade laterally into the Cu-poor. Au-rich 66 Zone. 
Mineralization is bounded to the south by Caira Faults A and B, and to the north by Oliver Fault. 
A swarm of narrow post-mineral dikes intrudes the eastern part of MBX and 66 zones. The 
cross-cutting relationships between post-mineral dikes and post-mineral faults is unclear. 

SOUTHERN STAR - SUMMARY GEOLOGY 
Mineralization in the Southern Star deposit is hosted in the Southern Star Stock and adjacent 
Witch Lake volcanic succession. A potassic-feldspar matrix breccialstockwork with strongly 
carbonate altered monzonite clasts forms the center of mineralization. 







VOLCANICLA~TIC ROCKS 
1) Auaite-phvric lapilli to crystal tuff (AFXT, ANLT, ANTF, APXT, LPXT, TRTF. TRXT) - . -  
dark gray, porphyritb, augiteIphyric crystal tuff (Plates 1 to 3) and lapilli tuff form the mo& 
common lithologies at Mt. Milligan Main deposit. Calcite and ectinolite form pseudomorphs after 
augite, and are in turn replaced by pyrite. Lapilli are typically angular, altered andesitic rock 
fragments up to 3 cm. Locally, bedding is discerneable as intercalations of light and dark lapilli to 
ash tuff. Fine-grained augite-phyric crystal tuff resembles porphyritic flows. Local pervasive 
potassic (biotite-K-feldspar + chlorite after augite) alteration in southern MBX and in 66 zones 
makes augite-phyric tuffs resemble altered monzonite, but thin-section inspection revealed the 
volcaniclastic nature of the rocks. Continuous trachitic units ma~0ed bv Continental Gold 
Deposits are only distinguishable on the basis of K-feldspar staining. l i i s  unclear if the trachitic 
nature is primary or results from preferential K-feldspar alteration of permeable horizons. 

3) Lapilli to block and ash deposits (HTDF) 
Gray and white, moderately to strongly altered, polymict (Plate 4) coarse lapilli to block and ash 
deposits predominate in the lower part of the MBX volcaniclastic sequence. The apparently 
heterolithic nature of lapilli and blocks may result from intense preferential alteration of andesitic 
clasts (Plates 5 to 6). 

2) Bedded ash-tuff (TRBT) 
Laminated brown and white ash tuff with abundant syngenetic pyrite (Plate 7) forms continuous 
beds that serve as a good markers in the MBX and 66 Zones. Compositional bands are typically 
up to 3 cm thick. 

ANDESlTlC FLOW (ANDS, LAFW, LPFW, PTRF, PPRF, TPFW, TRFW) 
Black porphyritic, augite-phyric massive andesite is a common lithology. Flow banding is rarely 
recognizeable. Augite phenocrysts form up to 25% of the rock, are strongly to pervasively 
replaced by calcite+/-actinolite pseudomorphs (Plate 8). which are in turn replaced by calcite. 

On close inspection of phenocrysts, some drill core intervals logged as andesitic to trachitic flow 
have fragmental augite crystals, suggesting volcaniclastic deposition. 

PLUTONIC ROCKS 
I) MBX and Rainbow Dike (FGMZ, HMZP. MONZ, MVHD, MZPP, XNMZ) 
MBX Stock and Rainbow Dike consist of light gray-white, medium-grained, plagioclase- 
monzonite, with up to 3% biotite +I- hornblende, and trace magnetite. Intrusive contacts are 
irregular (Plate 9). Plagioclase phenocrysts form >60% of the intrusions, producing a 
characteristic crowded texture (Plate 10). Locally, a weak foliation is defined by the alignment of 
pyrite. 

2) Southern Star Stock (FGMZ, HMZP, MONZ, MVHD, MZPP, XNMZ) 
Southern Star Stock consists of red to red-gray, strongly to moderately brecciated, crowded 
biotite-plagioclase-monzonite (Plate 11) with common disseminated magnetite ~ 3 % .  Clasts vary 
in size, and consist of angular, strongly calcite altered monzonite (Plate 12). whereas the matrix is 
formed by a stockwork of red K-feldspar veinlets. 

3) Post-mineral Intrusions (APD, DRPD, HPDR, MPHD, MZPD, PDRP, PHDD, PPMZ) 
Dikes of varying mineralogy intrude the Mt. Milligan Main and Southern Star deposits (Plates 13 
to 16). Post-mineral dikes are light green-gray, medium to coarse grained to aphanitic, commonly 
crowded sericite-altered plagioclase-hornblende porphyry monzonite to diorite. Contacts are 
recessive. Rare chalcopyrite occurs locally. Cross-cutting relationships between post-mineral 
dikes and post-mineral faults remain uncertain. 











ALTERATION 

Potassic feldspar alteration is widespread, and occurs principally as massive replacement of fine- 
arained matrix in porphyritic tuffs (Plate 17) and flows, or as diffuse zones adjacent to quartz- 
Ealcitetl-sulphid&ve/ni potassic feldspar is the principal alteration mineral in intrusive rocks 
hosting mineralization. A stockwork of potassic feldspar veins along the eastern conlact of MBX 
Stock is described in drill logs. 

In the Southern Star deposit, K-feldspar occurs as a brecciating stockwork, and as massive 
replacement of dioritic clasts. Stockwork veins are a few mm to 1 cm wide. 

Biotite is common as fine-grained replacement in tuff (Plate 18) or flow, and rarely occurs as 
coarser books. 
In the MBX and 66 Zones, potassic alteration is well developed in volcanic and volcaniclastic 
rocks, but poorly developed in the MBX Stock and Rainbow Dike. 

Magnetite occurs as fine-grained disseminations, small patches, and veinlets < 0.5 cm, 
throughout the Main and Southern Star deposits. 

Calcite-actinolite replacing augite phenocrysts (Plate 19) in tuffs and flows is ubiquitous. Calcite- 
actinolite is commonly subsequently repiaced by pyrite (Plates 20 to 22). This type of alteration 
produces a salt and pepper texture that is cross-cut by propylitic alteration, and locally by 
potassic alteration. 

Incipient epidote alteration consists of fine veinlets, and gives way to patchy (Plate 23) and 
pervasive (Plate 24) green-white alteration. Large clots and diffuse vein-like zones of epidote- 
calcite+/-pyrite-albite-chlorite are best developed in drill holes in the 66 Zone and occur locally in 
MBX Zone. Pervasive epidote-calcite alteration produces a characteristic light green and white 
colour that obliterates primary volcanic features. Locally, augite is preserved in zones of strong to 
pervasive epidote-calcite-pyrite alteration. 

Calcite also occurs as pervasive massive replacement of fine-grained tuff or flow. Albite patches 
4 2  cm occur in association with epidote-pyrite, and in places albite occurs preferentially 
replacing lithic fragments. The propylitic assemblage cross-cuts potassic and calcite+/-actinolite 
alteration. 

Chlorite was observed in thin-section, forming rims around pyrite crystals, and replacing augite 
phenocrysts. 







SULPHIDE-BEARING VEINS consist of thin veinlets to <1 cm discrete veins of: calcite-pyrite+/- 
chalcopyrite; quartz-pyrite+/-chalcopyrite; pyrite-chalcopyrite; and epidote-pyrite. 

Pyrite-chalcopyrite veins are common in the southem part of MBX deposit, and form 
discontinuous veinlets c 0.5 cm wide (Plates 25 to 27). Quartz-pyrite+/-chalcopyrite veins are 
rare, continuous discrete veins c 1 cm wide. 

Veinlets <3 mm wide of calcite-pyrite with rare chalcopyrite are common throughout MBX Zone. 
Epidote-pyrite veinlets c2 mm are common in the 66 Zone and locally in areas of moderate 
propylitic alteration in MBX Zone. 

Limited measurements of vein attitudes from oriented core (Figure 5) show that quartz-sulphide 
veins, and pyrite-chalcopyrite veins were emplaced preferentially along shallowly- to moderately- 
northeast-dipping structures, whereas calcite-sulphide veins were emplaced along northwest- to 
southeastdipping structures. Epidote-pyrite veinlets were emplaced along northeast- to 
southeastdipping structures. 

MAGNETITEVEINS are widespread throughout MBX Zone and are common in the deeper parts of 
66 Zone. Magnetite commonly occurs as veins <I cm wide, associated with quartz and locally 
with pyrite and chalcopyrite. Limited measurements of vein attitudes from oriented core (Figure 
6) show that magnetite veins are emplaced preferentially along shallowly- to steeply-northeast- 
dipping structures. 

STOCKWORK ZONES: Potassic-feldspar stockwork is described along the eastern contact of MBX 
Stock. and forms the main mineralized bodv of Southern Star deoosit. Magnetite stockwork 
(~late'28)zones occur in MBX Zone. ~ a l c i i e  stockwork is described on theupper-eastern and 
central parts of MBX Zone. Relationships between calcite stockwork and mineralization is 
unclear. 

BARREN VEINS consist of quartz-calcite, quartz, calcite, epidote, and potassic feldspar. 
Quartz-calcite and quartz veins are typically c3 mm, but can reach 5 cm in width. Calcite veins 
are rarely >I cm wide, and are observed cross-cutting and cross-cut by the various alteration 
assemblages (Plates 29 to 31). 
Barren epidote veinlets <2 mm (Plate 32) occur peripheral to areas of patchy to pervasive 
epidote-calcite-pyrite alteration. Epidote veinlets are observed cross-cutting and cross-cut by the 
sulphide-bearing veins. 

Quartz-hematite and calcite-hematite veinlets 2 mm wide are common in 66 Zone. 
Limited measurements of vein attitudes from oriented core (Figure 7) show that quartz-calcite and 
quartz veins are preferentially emplaced along shallowly- to steeply-northeast-dipping structures, 
whereas calcite veins occur in various attitudes. 

RELATIONSHIPS BETWEEN VEIN TYPES AND MINERALIZATION 
Overall, sulphide-bearing veins are a small portion of the sulphide content in Main and Southern 
Star deposits. Most sulphide occurs as disseminations and patches. Sulphide veins are most 
abundant in the southern portions of MBX Zone. 
Three arouos of veins can be discerned based on their attitude and 0bse~ationS of cross-cuttina -., , - 
relationships and paragenetic associations (Figure 8): 

Syn-mineralization veins (generally northeast-dipping): quartz-sulphide, pyrite- 
chalcopyrite, magnetite veins; . Syn-mineralization stockwork: potassic feldspar stockwork, magnetite "breccia", possibly 
calcite stockwork; 
Late-stage (generally southeast-dipping): calcite-pyrite and epidote-pyrite veins; 
Post-mineralization (variable attitudes): calcite, calcite-pyrite, possibly calcite stockwork. 













DRILL SECTIONS 

Interpretations of alteration patterns and structural relationships from drill sections remain 
inconclusive, in spite of the drill hole density. Inconsistencies in past core logging methodologies 
led to gaps in the recording of alteration and structure. Additionally, the current Mt. Milligan 
database records only presence or absence of alteration minerals, without abundance 
quatification. lnterprAations in the cross-sections below (Figures 9 to 14) include quantification of 
alteration mineral abundance from original drill logs, mineral abundances recorded in the 2004 
digital logs, and information on presencelabsence of alteration minerals. 

Analyses of one blank, one pulp duplicate, and one company standard were requested for every 
37core samples sent for geochemical analyses at Eco-Tech Laboratories of Kamloops. 

Company standard - CGS-1 
Eco Tech received a flask labeled "Standard A ,  which was used as the company standard. 
"Standard A" consisted of CGS-1 from CDN Resource Laboratories Ltd. of Delta. BC. CGS-1 
was prepared from ore supplied by B.C. Metals Corporation from the Red Chris porphyry deposit 
in B.C. Results from round-robin assays involving 9 commercial analytical laboratories (Table 2) 
yielded average grades of 0.596+/-0.029% Cu and 0.53+/-0.068 glt Au. Eco-Tech participated in 
the round-robin. 

Table 2. CGS-1 standard. 



Figure 16 compares gold (a) and copper (b) analyses of CGS-1 performed during the 2004 
drilling analyses to the onginal round-robin analyses used to characterize the standard. Appendix 
VI shows QNQC charts of standards and duplicates for each analytical batch. 

ICP copper analyses of standard CGS-1 performed by Eco-Tech Laboratories are consistently 
higher than the recommended value from the round robin analyses, and straddle the acceptable 
upper limits of analyses. Characterization analyses plotted in black in figure 14b shows that one 
of the round-robm laboratories yielded consistently high copper analyses. It 1s possible that Eco- 
Tech Labs mav be the round-robin laborat0~ with hiah comer analvses. Samples that yielded 
>7,000 ppm C; were assayed. A cornparisin of copper ICP versus-assay anaiyses (~ibure 17) 
shows good correlation. 

Analyses of pulp duplicates (Appendix VI) yielded generally excellent correlation for copper and 
fair to poor correlation for gold. All blanks produced null to low gold and copper values. 

DISCUSSION 

Many uncertainties remain regarding structural relationships and alteration zoning in the Mt. 
Milligan Main deposit. 

An alteration model for Mt. Milliaan Main de~osit is encumbered by the paucity of detailed 
alteration descriptions in the digital database, and inconsistencieain original paper logs. Original 
logs contain some quantified information on alteration mineral abundances, whereas the digital 
database records only presence or absence of minerals. 

The lateral transition from MBX-type to 66-type ore appears to be gradual, whereas downdip 
transitions are sharp, and correspond to northeast-dipping faults parallel to Rainbow Fault. The 
most striking lateral variation in alteration is from local patchy propylitic alteration in MBX to 
pervasive to strong propylitic alteration in 66 Zone. Juxtaposition of coarse lapilli tuffs to flows 
along steep southwesterly-dipping faults may also control the lateral transition in metal ratios. 

Calcite+/-pyrite alteration appears to occur as pre-, syn, and post-mineral alteration assemblages. 
Consequently, quantification of disseminated and vein pyrite may be biased by varying amounts 
of pre- and post-mineral pyrite associated with calcite. Calcite-actinolite+/-pyrite replacing augite 
phenocrysts in flows and crystal tuffs is the most widespread form of alteration throughout MBX 
Zone, and also occurs in 66 Zone and Southern Star deposit. This type of alteration is cross-cut 
by potassic and propylitic alteration, therefore appearing to be the earliest form of alteration. It is 
unclear if the disseminated pyrite replacing calcite-actinolite pseudomorphs after augite is 
auriferous. On the other hand, zones of pervasive epidote-calcite-pyrite in 66 Zone commonly 
have fresh augite crystals, suggesting that the early calcite-actinolite alteration either did not 
affect entirely, or was less intense in 66. 

Quesnellia has examples of alkalic Cu-Au porphyry deposits in which the mineralizing event was 
accompanied by or immediately preceded by alteration assemblages typical of propylitic 
alteration. At Red Chris deposit gold to copper ratios vary from 1:l in potassic altered zones, to 
0.5:l in quartz-sericite-carbonate altered zones, and range from 2:1 to 3.5:1 in chlorite-carbonate 
altered zones. At Copper Mountain, silver-rich bornite-chalcopyrite veins forming the core of the 
deposit in an area pervasively altered by an early (pre-mineral) sodic alteration assemblage 
consisting of albite, epidote, diopside, and calcite. 

Drill holes from the 2004 program provide a suite of representative samples of geology and 
alteration in the MBX and 66 zones. The drill program yielded significantly less structural 
information from oriented core drilling than anticipated, because blocky ground conditions often 
prevented drillers from breaking the core to produce a proper orientation mark. 



UPGRADE DIGITAL DATABASE 
9 Quantified alteration data from paper logs should be entered into the digital 

database and used in alteration modeling of MBX and 66 Zones, if deadlines f o ~  
alteration model completion permit. 

9 The digital database should be imported into acQuire, and ODBC connections 
set up so that users can access the most up-to-da!e version of the database. 

ALTERATION MODEUNG 
9 Selected pulps from the 2004 drill program can be re-analyzed by ICP-MS and 

the analyses be used to vector mineralizing fluid paths, and assist in the 
interpretation of ADS data modeling. 

9 Examination of zones of pewasive propylitic alteration to the northwest of MBX 
Zone is necessary to establish whether there is a correlation between pmpylitic 
alteration and change in metal ratios. 

FUTURE FIELD WORK 
9 Future drill programs should employ a drill core orientation tool that is more 

efficient in blocky ground. 
9 Re-logging selected holes stored in the core shack area is recommended in 

order to refine cross-cutting relationships between different sets of structures, 
identify possible controls over lateral zoning of metal ratios, and to better 
understand the sequence of alteration events affecting the different zones. This 
work should target reorganizing the chaotic wre shack area. 

POSSIBLE RESEARCH PROJECTS 
P Attempt to discern generations/events of pyrite-carbonate alteration with the aim 

of identifying an optimal method to quantify syn-mineralization pyrite. This could 
involve petrographic, geochemical. SEMlmicroprobe, fluid inclusions, pyrite lead 
isotopes, cathodoluminescence studies, or other methods. 

P Examination of oroovlitic alteration in 66 Zone and wmoarison to other zones of 
intense propyliti'c aitiration, aiming at establishing wheiher propylitic alteration 
constitutes a control over metal zonation, or whether propylitic alteration masks 
more subtle controlling factors. This should involve re-logging old drill core, and 
could make use of petrographic, geochemical. SEMImicroprobe, fluid inclusions 
studies. or other research methods. 

































Statement of Expenditures 

Drilling 
02 Contract Labour 
03 Consultants 
09 Drilling 
16 Equip. Rental & Storage 
31 Accommodation 
33 Vehicle Expense 
35 Communications 
36 Postage 
46 Field Supplies 

Sub total 
SamplingIAssaying 
12 Freight 
14 Lab Work 
30 Food/Meals/Entertain 

Sub total 
PreparatorylPhysical 
09 Dozing 
04 Legal survey 

Sub total 

Total 



STATEMENT OF QUALIFICATIONS 

I, Anna Fonseca, certify that: 

1. I have been involved in geological mapping and mineral exploration in British Columbia, 
Yukon. Alaska, Russia, and Mexico since 1994. 

2. 1 am a graduate of the University of Alaska Fairbanks with a Degree in Geology (BSc., 
1993) and I obtained a Masters of Science degree from the University of British Columbia 
in mineral exploration (M.Sc., 1998). 

3. 1 have been working as a Geological Consultant for Placer Dome Inc. since May 2004. 

4. 1 am the author of all sections of this report on Placer Dome Inc.'s Mount Milligan 
Property. 

5. 1 was directly involved in the 2004 diamond drilling program in Mount Milligan. 

6. 1 have no direct or indirect interest in the properties or securities of Placer Dome Inc.. or 
affiliated companies, nor do I expect to acquire such interest. 



APPENDICES 



APPENDIX I - TABULATED DRILL HOLE COLLAR INFORMATION 

UTM East 
434580.0 
434544.6 
434623.1 
434623.1 
434473.6 
434519.8 
434515.3 
434577.8 
434577.8 
434690.8 
434783.0 
434366.7 
434245.8 
434245.8 

UTM North 
6109276.3 
6109303.5 
6109361.6 
6109361.6 
61 09227.0 
6109257.1 
6109241.8 
6109249.1 
6109249.1 
6109048.3 
6109041.8 
61 08207.7 
6108211.1 
6108211.1 

Elevation 1 D;;! 
1116.8 

Dip 
-70 
-70 
-45 
-80 
-70 
-45 
-45 
-70 
-45 
-50 
-50 
-60 
-45 
-75 

:ore diametc 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 
NQ-2 



APPENDIX 11 - DRILL HOLE GRAPHIC AND DESCRIPTIVE LOGS 





Placer Dome Inc. M t  Milligan Project 

bmmlSfs Elk. pv cc altereo. md-st ksp altered. porphyritic aug~te-phyric anoesite. Cc-sc+/-chi-py replacing 
a~a i te  pnenocrysts. Local py+/-ep replating phenocrysts. Groundmass is black, aphanitic to very Rne 
griined, and contains mi. ~ d s i  magnetic. 



Ksp-chl-cc bx surrounlng ft zones. 

1109 

11 10 Local small scale dextral displacement indicators. 



CpXRowPyX HowMglntBow i ~ n l ~ o w  k s M  How 

. - . . - . - . . - - . . 

HMZP FIWII M 49.72 TOM 75 Utbl 12F edOUl A Btl 2 X Mx loo Uth02 CdrmZ ht2 6rah8ize m9 

ammfs Ralnbow Dike. Lt-md gray, md-grained bt-p~ag-monzonite. 1520% bt. Ksp anered zones sunound~ng 
fractures. Sx replaces lmary bt. Groundmass vanes from It gr to pkgr, depending on Ksp amount. 

49.72 49.72 cn 4 

MVHD Fi'OinM 75 TOM 78.0 UUal V2J CtW'l N lntl 4 XMk 50 

C O I I ~ ~  Contact zone between plag porph dike and andesitic flow. Lithologies are unclear. 

8093041 75 77 1 di 5 d i !  i 3 ma 

-8 Dark grey to salt and pepper wloured, wane  grained lapilli-to block and ash-tuff, with local 
porphyritic augite-phyric flow intervals 4 m. Unclear wntact with overlying Rainbow Dike. 



i Strong kps+silica alteration (flooding and stringer stockwork) 

11 15 j Pv ksp+silica flooding and local bx 

: Elk stubby prismatic mineral agglomerates assoc wl cpy 

: Qz vn brecciating dike. 

I Recrystallized zones with polygonal qz surrounding chl strgrs. 

1126 : Py-rich interval. 

: Local st chl-kspbt zones of intense qz-ksp stockwork. 



~dour2 CUXI IOWP~X ~ o w i ~ ( l l n t ~ a n r  
! 5 di 15 di 1 di 

! 5 di 30 by 1 di 

i 25 di 30 by 1 di 

7 di i 1 di 

: 7 di 5 d i j  1 di 

; 5 di 5 d i i  1 di 

! 1 di 3 d i  1 di 

i 1 di 10 di ! 1 di 

j 1  di 7 d i j 1  di 

di 3 di j 1 di 

! 1 di 3 d i j  1 di 

i 3 di 10 di i 1 di 

i 1 di 2 d i i  1 di 

1 di 7 d i 1  di 

i 1 di 1 d i  1 di 

: 1 di 1 d i  1 di 

: 3 by 5 b y !  1 di 

; 1 by l ' b y i  1 di 

1 by 1 b y / 1  di 

! 1 di di ! 1 di 

5 di 10 di ! 1 by 

1 1 di ! 1 by 

! 1 by 
1 di ! 1 di 

i 5 di 7 d i :  

: 3 di 7 d i I  

! 1 di 10 di j 1 di 

1 di 1 by 

1 by 3 d i  1 by 

i 3 di 7 d i j  1 by 

i 1 di 10 di j 1 di 

: 3 by 10 by j 1 di 

! 5 by 15 by i 1 di 

! 5 by 15 b y  1 di 



i lnMs of v. broken core c20 cm. 

I broken core intvls <20 crn. 

i Local wk bx'd by cc-qz 

: Flt wl clay at 116.4m. 

1128 i 

: Sx-rich section a127.29-127.72. 

i Bk core: 132.9-133.6m. 

1129 i 

i Bk core: 137.18-138.37 

! Flow horizon approx 1.3 m thick. 



EpXBowPyX IlowMdntHanr i M n l ~ o w  
5 by 10 by i 1 di : 
7 by 10 by 2 di i 
3 di 5 d i :  2 by i 
3 di 7 d i i 1  b y !  

3 d i i  1 by i 

3 di 7 d i j 2  b y !  

7 di 15 di 2 by : 

5 by 7 b y  1 by 

7 ve 15 ve ! 1 by 

10 ve 15 ve i 1 by :, 

7 ve 15 ve i 1 by i 
7 ve 15 ve i 1 by i 
7 ve 20 ve i 1 by i 
5 ve 20 ve j I by ! 
3 by 25 by i 1 

1 by 20 by i 1 



H d s t l n t  How Ilow2Caht ~owllaw2~8~ How l a n ~ f p l n t  h b w 2  i ~ # h l N l l n t s  
! 3  by : 4 by 

i 4 by I 4 by 
: 2 by 1 4 by ! 4 by 
: 2 by ! 4 by ! 4 by 
' 1  by : 3  by : 4 by 

: 1 by : 4 by i 2 by 
: I by i 4 by ! 2 by : 4 ma 

: 3  by 2 by 1 4 ma ! 1  by 

: 3  by 1  by 1 4 ma : 1  by 1 1 3 6 :  

: 1  by ! 4 by : 4 ma 

by i 4 by ! 5 ma 1 1  

: 4 by : 5 ma : 1 by 

: 4 by : 5 ma White, sil4ooded mre 

, 4 by I 5 ma White, silawded mre 

: 5 by 1 5 ma 1137 White, sil-flooded wre 

: 4 by : 5 ma i Pv sil flooding 





g~mm Dark grey, locally strongly to pervasively Kspaitered; locally md silicified: massive porphyritic augite- 
phyric andesite (latite?) 

Dark to lignt grey, locally strongly to pervasively Ksp-altered. heteroliiic(?) lapilli to Dlock and ash 
tuff. Clasts vary in sue and colodr, ranging from few mm to >20 cm, and from leucocratic (intrusive?) 



. Ksp and calcite replacing augite sites 

: broken rock interval (fault) @ 24.01-24.5 . giomeroporphyritic flow; bt = alteration or primary? 

: faun zone: crushed rock and gouge; chlorite in fault suffices have well d 

; abundant quartz veining and local brecciation in fault (sample 80931 14) . mtqz+/-cc veinlets <1 cm, cross-cut by cc stringers 

: mt-cc stringers and veinlets <2 mm + chl stringers c2 mm 

3 fg 1 2 by : unclear contact between coherent and volcaniclastic members . 4 fg 1 3 by ve . 



Frmn To gtruet M 8anple # Fran [ml To W Cdoorl CobW CpXBowPyX Bow Mfllntllmnr MinlW kslnt How 
LAFW h l I l [ m l 3 9 0 1  T a W 4 4 9  UtbOl V2J CdUF1 A hrtl 4 XW 100 Uth02 Cdoor2 ht2 6rdnm -4 

~ W S  Dark grey, masswe, porphynt~c augte-phync andeste. Auglte phenocrysts replaced by calute 

80931 21 40 

8093122 42 

8093123 44 

39 03 40.01 fa 5 

40.1 40.2 

40.12 40.2 fa 5 

40.4 40.6 

HMZP Fm hl 44.92 T O M  66 UthOl 12F M d  
b @ l t S  Rainbow dyke 

; 8093124 ; 44.92 47 i a : 5 di 3 di 

1 8093125 : 47 49 : a : 3 di 1 di 

: 8093128 1 53 55 i a P : 7 di 1 di 

1 8093129 : 55 57 ; a 1 10 di 1 di 

: 8093130 : 57 59 i a : 10 di 1 di 

8093131 1 59 61 i a : 7 di 5 di 

8093132 61 63 : a : 5 di 3 di 

: 8093133 1 63 65 a T : 5 di 3 di 

i 8093134 i 65 65.98 : n s 3 di 15 ve 

LAFW Fm W 65.98 TO [ml 85 Uthol V2J CobW s htl 4 XNR( 100 Utho2 ~ a b u r i ! ~  
C ~ m @ l t S  Porphyrytic, augite-phyric andesite flow 



mi-cc veinlets -3 mm, with irr@gular contacts: local massive chlorite-clay 

approaching dike contact, volcanic rock is altered to finer grained, lighter 

fine- to mediumgrained minerals; local melanocratic zones c3 cm 

i light pinkgray, sVpv ksp altered: wk qz stockworklbx 

' 1158 st-pv ksp alteration halos around cc-ksp stringer stockwork zones 

: st-pv ksp alteration halos around cc-ksp stringer stockwork zones 



From To Stmet M 

ANLT From M 84.95 TOM 103 UtbOl x2D bbwl N M1 4 %Mix 100 Uth02 cdaF2 ht2 6 r i d n ~ e  vsc 

Dark grey to black, polymict(7) ash-and-block-tuff to lapilli-ctystal tuff. 

8093147 : 86 88 n s : 5 di 7 ve 

8093148 ' 88 90 n a : 5 di 5 ve 

: 8093149 : 90 92 : n a : 7 by 3 di 

8093151 : 92 94 . n a : 7 by 3 di 

i 8093152 94 96 i n a : 5 by 10 ve 

: 6093153 96 98 n a 7 by 1 5 d i  

102 102.7 fa 4 

93 100 

DRPD From W 103.4 To W 107 Uthl 12 -1 G M1 2 X h l ~  100 Uth02 cobor2 
-@s Light greengray, highly fractured, aphanitic intrusive rock (post-mineral dike?). 

8093158 1055 107.48 G A 7 by 15 dl 2 dl 2 ma 

105 107.2 fa 4 

ANLT F m m W r o 7 s T o W  111 Uthol x21 Cobllrl G lntl 4 XMx l oo  W EdwZ In12 Wain We vfg 

merits Dark green to black and grey, ksp altered, polymict lapillik to block-and-ashtuff. 



: locally bx'd and cc-healed 



Fm To Struct ht i - l r# i~m~ T O M ~ C ~ ~ P ~ ~  ~door2 t p % ~ o w ~ y %  ~ o w i ~ g ~ ~ a n r  imlllarr Ks~nt  ow 
DRPD F r a n M 1 1 0 . 9 T o M  117 Uthol 12 edmrl A htl 3 %Mix 100 Utho2 cobW ln12 6rahShe -4 

CMIIII~S Fine-grained to aphanitic, medium gray, intrusive (post-mineral dike?) rock lacking sulphide 
mineralization. 

C O I I P I I ~  Dark green to black, strongly to pervasively kspchlorite altered, with local stlpv patchy epidotepy 
alteration. Locally pyrite is preferentially developed in lapilli matrix and in leuwcratic lihic dasts. 

1 8093165 i 119 121 G A 5 ve i 3 by 

: 8093166 i 121 123 ! G Y 5 ve 3 by 

8093167 1 123 125 G Y i 3 by 3 d i  1 by 

: 8093168 : 125 127 G Y i 5 by 10 di ! 1 by 

8093169 ' 127 129 G A i 5 by 10 di 1 3 by 

8093170 129 131 : G A : 5 by 10 di : 3 by 

8093171 131 133 : G A : 5 by 10 di : 3 by 

8093172 , 133 135 . G N : 1 by 5 d i i  4 ve 

: 8093173 1135 137 : G N : 1 by 10 di 1 4 ve 

TRBT FmmM 137.1 TOM 145 Uthol COM A htl 3 XNB( 100 Utho2 CdouZ b12 

Cnmglfs Bedded ash- to lapilli-tuff. Intercalated light to dark grey beds c5 cm thick. Syngenetic py well 
develo~ed in leucocratic beds. 



i Post mineral dike??? 

: Post mineral dike??? 

i Py assoc wl chl vnlets 

: 1164 Local pv albiiized zones 

; Local md albiiized zones 

i Ep+py patches 4 cm. 

Ep+py+mt patches 4 cm. 

Ep+py+mt patches <8 cm. 

Ep+py+mt patches 4 cm. 

Ep+py+mt patches 4 cm. 

Ep+py+mt patches 4 cm. 

Syngenetic(7) py along ash-tuff bands. 



From To Struct ht i Sampla#FrolnM l o W i ~  Cokur2 I CpXBnnrPyX IlowMDlntHow i ~ l l l o w  KSM Aw 
6093178 1 145 147 i A 10 sp 7 d i  3 ve j i 3 vn 

1 8093181 i 147 149 A w i 7 ve 10 v e :  j FP ma j 3 ma 

6093182 : 149 151 : A w 5 di 7 di i i 4 ma 

0093183 i 151 153 A P i 10 by 5 di i 3 by ' 1 6 ma 

6093184 153 155 A N i 10 by 5 ve j 4 by i 1 6 ma 

TRBT Fran W 155.4 TOM 166 Uth l  WE -1 A btl 3 XMx l oo  UthdL Cobor2 11112 Grabstre .ts 

mm Well bedded, dark and medium grey lapilli- to ash-tuff +/epidastic (7) beds < 5 cm thick. Syngenetic 
py abundant in l e u ~ r a t i c  beds. 

: 8093186 : 157 159 : n A : 7 by 7 di 

i 8093187 159 161 ; n . A ; 1 di 3 di 

i 6093188 i 161 163 i T i 1 di 5 di 

i 8093189 163 165 i A s i 1 di 15 bd 

155.42 159.9 fz 3 

165.25 165.8 

185.25 165.8 fa 4 

HTDF FmW 165.8 TOW 205 Utht~l WD Cdolrl G btl 4 XMx 100 UtW CllbOrZ 

u n n b  Dark green to black, strongly to pervasively chl-ksp+/epmt altered, coarse polymict lapilli- to block- 
and-ash-tuff. 



I pv. albitized patches c3 cm. 

Py in stringers and locally replacing clasts or matrix, 



From To Struct ht Minl How 1s ht llow 
1 4 ma 

: 4 ma 

i 4 ma 

i 4 ma 

: 4 ma 



~ t l  nt How flow2 Ca M Bow How2 i Sl ht lan AanR 
: 4 fg : 3 ve 1 2 ma 
: 4 fg i 3 ve 

: 4 fg : 3 ve 

vn 1 4 fg : 3 ve 

vn : 4 fg : 3 ve 





Black, porphyritic augite-phyric andesite. Strongly faulted from 9.0 to 30.20. Abundant malachite from 
8.96 to 12.3. Calcite replacing augite phenocrysts. 

8.96 12.3 fa 4 

ANLT FmM 34 01 Totml 85 9 lithol X2H CObllPl A lntl 3 X N l j W  90 V2J CObllP2 

C o m m s  Dark grey to greengrey, moderately to strongly ksp altered, intermediate crystal-lithic lapilli tuff with 
lithic fragments recognizeable locally only. Minor interbeds of porphyritic flows(?). 



! Malachite 4 0 % :  v. broken wre 

Malachite <7%: v. broken wre 

Malachite <7%: v. broken wre 

Malachite <7%; oc replacing augite. 

tr Malachite ; cc replacing augite. 

I Flt: broken to CNshed rock. 

p replacing augite xls. 

ic clasts pref hosting sx. 

: 3 fg : 4 by 



From To gtruct lnt 

DRPD 

i C B X B ~ ~ P Y X  BowiMulntHow iMhlHow h i n t  low 
3 d i  1 fg i : 4 ma 

! 7 di 3 d i  3 fg i i 2 ma 

7 di 3 d i i 3  fg i i 2 ma 

7 di 10 di i 4 fg i 1 2 ma 

5 di 5 d i i 4  f g !  : 2 ma 

5 di 7 d i i 4  f g !  : 3 ma 

1 7  by 7 d i  3 fg ! : 3 ma 

I 1  di 3 d i 4  f g !  ma 

7 di 3 d i i 4  fg i 1 3 ma 

C m m s  Purple-brown, aphanitic, massive, md bt-altered (hornfelsed) post-mineral(?) dike. 

8093253 85.95 87.16 A 3 dl 3 fg 4 ma 

HTDF F m m M  67.16 T O M  116 Uthol X2H IMJII'I g lntl 4 X N l j X  100 Utha2 cdolr2 lnt2 GridnSlze vsc 

Commas Dark green-grey lapilli- to block-tuff. Lithic fragments 4 6  cm. 



How2iBtlnt How Hwi taint Hmnr H O W S ~ M  How How2 
1 local cc-bx 

1 XI cc vnsc5rnrn 

: near dike contact? 

lonled aspect 

: local cc bx 



From lo Struct M i Minl How hs M How 
i 3 ma 

! 4 ma 

! 4 ma 

: 3 ma 

! 4 by 

: 4 by 

GrahSize ms 

m n t g  Light plnk-grey, weakly foliated, locally pervasively ksp aitered, medlum grained bt-monzonte 
Contaa zone has pv ksp altered crystal-lithic tuff xenoliths < 15 cm. 



i intrusive contact 

I bt-monzonite 

I bt-monzonite 





hm~llfs Dark purple-blk, porphyritic augite-phyric, wk to st ksp altered andesite wl cc replacing augile 

1 8093273 i 9.14 11 : a i 3 di 10 di ! 
i 8093274 11 13 a i 3 di 10 di ! 

8093275 13 15 i a 3 di 10 v e :  

6093276 15 17 i a U : 3 by 3 v e i  

! 8093277 17 19 : a U : 3 by 3 v e i  

: 6093278 : 19 21 : a S : 3  by 3 v e :  

: 8093279 i 21 23 : a S i 3 by 3 d i !  

LAFW Fmtml 24.92 TOM 124 Uthl V2J COIOIF1 S htl 4 XW 100 L R M  CdwZ 

hm~llfs Black to dk gn-blk, porphyritic, augite-phyric andesile, md to st ksp altered: augite replaced by cc+l-sc. 



i py-cp strgrs + dissem 

1209 : 
i py strgn x-cutting finegd bt alm 

1210 : 
i becoming less ksp-sil altered, darker, phenos betler preserded downhole 

: Wkly to strongly chloritic competent rock becoming incompetent fl zone 

i local py strgsr 

: py in qz strgrs and dissem 



-~ 
C C C C C C C C  m m m m m c c m m m m m m m m m m m m m m  > > > > > > > >  E E E E E > > E E E E E E E E E E E E E E  

# N O  m c c m m - ~ m u m w c m m o  ~ m u m e c m m o  g g ~ g g g ~ O z z z z z z z z z g ~ g g g g g g g g g ~ ~ ~ ~  
m m m m m m m  m m m m m m m ~ m m m m m m m m m m m m m m m m m m m m m m m m  m m m m m m m m n m m m m m m m m m m m m m o m  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m  



~ o u ~ ' ~ t l n t  Bow ~ o w 2 ~ t a h t  Ibw IIrnnRslht ~ o w l l o w 2 ~ $ h t  now lbw2 i~hoto#ieamnents 
i 3 fg i 4 by : 3 ve i 5 by 

1 3 fg i 4 by 1 2 ve i 5 by 

i 3 fg i 4 by 1 3 ve : 4 by 

i 3 fg 1 4 by : 3 ve : 4 by 

i 3 fg i 4 by ! 3 ve ' 4 by 

i 4 by ! 3 ve : 5 by 

i 4 by ve : 3 ve , 5 by 
4 by ve ' 3 ve i 5 by i pyep stringers x-cut by cc stringers 

: 4 by ve 1 3 ve i 5 by 

i 4 by ve : r 5 by 

i 4 by ve i 

i 4 by ve : oral st cc bx, w/out sx 

4 by ve i 

4 by ve 

4 by ve 

4 by ve 

4 by ve 

4 by ve 

: 3  fg 4 by ve 

i 3 fg 4 by ve 

,: 3 fg 4 by 

i 3 fg 4 by 

: 3  fg 4 by z+/-cc-py strgrs <I mm 

1 3 fg 4 by t vnlets xcut by mt strgrs 

: 3 fg 4 by atchy py-mt + mt vnlets c5 mm 

: 3 fg 4 by 

i 3 fg 4 by 1230 

: 3 fg 4 by 

i 3 fg 4 by i Blebby, dissem. + strgr py; rare cpy 

i 3 fg 4 by : Blebby, dissem, + strgr py; rare cpy 

3 fg 4 by 

3 fg 4 by i mt vns <4 cm, wl  qz + cc 



From To Struct Int 
57.72 57.8 fa 2 

64.76 64.78 

64.76 64.79 

64.77 64.79 

64.78 64.79 

64.9 64.91 

65.08 65.09 

65.2 65.21 

65.5 65.51 

65.51 65.52 

65.7 65.71 

65.71 65.72 

65.8 65.81 

65.82 65.83 

65.9 65.91 

65.91 65.92 

65.92 65.93 

65.93 65.94 

66.1 66.11 

66.11 66.11 

66.3 66.31 

66.31 66.32 

66.5 66.51 

66.51 66.52 

66.52 66.53 

66.6 66.61 

66.7 66.71 

66.71 66.72 

66.72 66.73 

66.85 66.86 

66.86 66.87 

67.1 67.11 

67.11 67.12 

67.12 67.13 



FGMZ 

Samls # Fm [ml To M Cdollrl CdaF2 Cp X flow Py % Bow Mulnt flow 

merit$ LighVmd gray, md-fineqd bt-monzonite, weakly foliated. Rainbow dike. 

Minl llow 1s lnt How 



: 0.85 m wide qz vnlpv silicification zone without sx 



tomm&s gn-bik to blk, porphyritic, st ca-act alt'd augite-phyric andesite. 

8093349 146.63 149 S N 1 di 10 di ! 

8093351 ' 149 151 S N : 3 di 15 di i 
8093352 , 151 153 : S N : 3 di 10 di ! 
8093353 1 153 155 S N 1 di 7 di : 

: 8093354 : 155 157 S N i 1 di 7 v e :  

i 8093355 : 157 159 A S 1 di i 

ANLT FmW 160 T o m 2 0 3  UUal X2H hbwl A Llfl 3 XW 100 UUa2 Cobur2 11112 

mms Lt to dk gn-gr to salt+pepper lapilli crystal tuff to monomict(?) block and ash tuff. 



How2 Bunt How How2 Calnt How How2 Slht How llow2 Epht How How2 Photo# Coimnnots 

: py-cc strgrs + dissem 

i post mineral dike (7) -barren. a157.9-158.83, irregular contacts 

: py strgrs + patchy py-ep 

I Alb(?) 



 ran TO struct lnt Sample # Fm W To M Colml Cdour2 Cp X  How Py X How Muht Bow Minl How Ks lnt How 
6093376 199 201 A G I by 5 dl 2 fg 

- 

b g l f D  Blk, porphyritic, augitephyric andesite; augle stlpv repiaced by cc+/-sc. 

6093378 203.1 205 N G ! 3 di I 5  b y :  

8093381 i 205 207 : N S : 2 di 10 di 1 

: 6093382 1 207 209 N S : 2 di 10 ve : 
1 6093383 209 211 1 N S 1 1 di 15 di 1 

: B093384 211 213 N S 1 1 di 10 di i 

: 8093385 213 215 N S 5 di 1 

1 8093386 i 215 217 i N S 7 di ! 

LPXT FmrnM217 .1  T o t i i ~ I  221 UthOl X ~ H  60b161 g htl 2 X N l X  loo Uth02 Cdmr2 lnt2 

60111111Ollt~ Lt gn-wt and grgn. sUpv ep an'd (patchy) lapilli xl tuff with lapilli <4 cm. 



: py-cc strgn 





-8 Lt gr-wt, md-grained, md ksp an'd bt-plag-monzonite 

8093389 ! 3 5 a w : 3 di 3 v e :  ! 2 ma 

: 8093391 i 5 7.32 : a w : 3 di 5 d i :  : 2 ma 

CMIIII~S Md br-gn-gr to salt&pepper, mdhk ksp altered lapilii XI tuff 

~~~S Black to tan (where altered) porphyritic augite-phyric andesite(7) 

Cmm black lapilli tuff 



Lithic clasts locally pv alb(7) replaced 

bundant qzcc+/-pycp strgrs 



&lWM& Dk gn-gr, lapilli tuff; angular lithic fragments 4cm, locally sf ccqz veined 





From To 8truct lnt Smi~le# FmmW TOM Wurl Sdoor2 C p X  AowPyX BOW MpMBaw ihml~ow kslnt Bow 



How2 ~ t l  nt How How2 Ga M How How2 SI ht Banr low2 Ep lnt Uow AarnR , '  Ptmto # Commsntz 
: 3 fg : 4 ve bd : 
: 3 fg : 4 ve bd : 
: 3 fg : 4 ve b y  4 ve 

: 3 fg : 4 ve by : 3 ve 

: 3 fg i 3 ve by : 2 ve 





h-g Blk. porphyritic, wk ep altered flow(?). Locally appears banded (ash- to lapilli-tuff? or alteration?) 

crmrmfs Blk, porphyritic, polym~cl XI-lapilli-tuff wim melano an0 leucocratic llthic fragments c6 cm. Locally. 
porphyritic inMs wlout lapilll (flow layers?) 

8093441 9 11 N S 3 dl 15 ve 3 dl 

8093442 11 13 N S 3 dl 20 ve 5 ve 

MVHD F M ~  M 14.72 TOM 17 2 UUal 12F COIOI~PI T bltl 3 X Mix 60 Uth02 XZH WUP2 u IRt2 4 GPBbl8h0 mg 

msllfS Irregular, pv all'd intrusive contact wl local garnet and pv ksp + abundant qz-magnetite vns 

8093444 15 17 T G 1 dl 10 by 4 by GA by 6 ma 

MONZ FPantrnl 17.2 TOM 38.6 Utbl 12F COhllPl a W1 2 XMlX 100 cd#F2 lllt2 GFainsizE ms 

hmmulfs Lt gr-pk, finelmdgrained, bt-monzonite (bt pvlst alt'd to sc-chl). Local st ksp alt'n around qz vns wl 
diffuse contacts. 



I Flt clay intvls 4 2  cm 



From To met lnt SaliW#Fm[ml loW Cdoml colaflz CllXBawPyX Baw MIIRtW MnlHBW NsM BOW 
8093453 33 35 A 10 dl 7 dl 1 dl 4 ma 

8093454 35 37 A 5 dl 1 dl 2 dl 4 ma 

8093455 37 3863 A 3 ve 1 dl 2 dl 4 ma 

MONZ F ~ M 3 8 6 3 l 0 t r n l 3 9 8  Uthal 12 C o h l  a htl 4 XMX 100 UtM cObUP2 lnt2 GrahShe cs 
Dk gr to blk, warselmdgrained, ksp-monzonite(?). Blk finegrained bt-rich matrix + microcline(?) xls 
4 cm. Py and cp restricted to stringers. 

Lt gr. mdlwk ksp alt'd hb-monzonite. 

bllUIMlt8 Locally porph. blk sections -80 cm and dk grand sBp lapilli XI tuff, polymict. 





COdllllUUlfD black porphyritic augite-phyric andesite flow. 

m e n t o  Grand blk-gr polymict lapilii tuff. 





From 
74.01 

74.3 

74.5 

75 

75.2 

76 

76.1 

76.2 

76.21 

76.3 

76.31 

76.32 

76.5 

76.51 

76.7 

76.71 

76.8 

76.9 

77.1 

77.11 

77.9 

78.4 

78.5 

76.7 

78.9 

79.5 

i Cp X lbw Py X How 'Mulnt llow : Minl Bow ks lnt How 





APXT F~~ 4.59 TOM 13.5 Uthol x2H Wbul a W1 4 XhVX 90 Utho2 V2J Gdm? n lnt2 4 GFahSl20 vgc 

m m  Dk gray to blk, plymid(?) crystal lapilli tuff. Liihic clasts <4 cm, w/ porphyriiic, mdgrained intervals. 

-8 Lt gr-wt, finelmd-gd bt-monzonite. Local sVpv ksp+/-sil alrd and bx'd (cc healed) 

m n l l f s  Elk to gr+wt + sap, polymict(?) lapilli XI tuff wl rare leucocratic (py-rich) and abundant melanocratic 
lithic fragments < 4 cm. 





m # i ~ ~ ~  ~omiwanl ~ d a r ~  EP x BOW PY x uow i~dnt  now 
1 8093513 1 37 39 : S N 7 di 5 di : 
: 8093514 : 39 41 , S N 7 di 10 di : 
1 8093515 1 41 43 S N 7 by 10 di : 

8093516 : 43 45 S N 7 by 15 di : 
: 8093517 ' 45 47 S N 7 ve 7 ve 1 

8093518 1 47 49 S N 10 by 7 ve : 
: 8093519 49 51 N G 10 by 7 ve : 
: 8093520 : 51 53 N G 12 by 7 ve : 4 ve 

: 8093521 i 53 55 N G 12 by 15 by i 2 ve 

1 8093522 i 55 57 N G 10 by 15 ve : 
: 8093523 i 57 59 N G 7 by 20 by : 

8093524 1 59 61 N S 3 by 15 b y :  

1 8093525 1 61 63 N S 10 by 7 by : 
: 8093526 i 63 65 , N S 5 by 15 ve 4 by 

: 8093527 : 65 67 1 N S 7 by 15 ve 1 fg 

8093528 i 67 69 1 N S 

8093529 i 69 71 : A N 
8093530 i 71 73 1 n s 

8093531 : 73 75 1 n s 5 di 7 ve 

8093532 : 75 77 : n s 

8093533 : 77 79 1 n s 5 by 3 ve 

8093534 ! 79 81 1 a s 

8093535 : 81 83 1 N s 

8093536 : 83 85 N s 

8093537 : 85 87 : N s 

8093538 87 89.46 N s 

: 8093541 89.46 91.041 G s 

: 8093542 91.04 93 G 

8093543 : 93 95 : N S 
8093544 95 97 N S i 1 by 5 by 

1 8093545 1 97 97.84 N S 



post-mineral bx 



From To 8truct M 
61 62.5 

61 63 

67.93 68.4 fa 2 

71 90.5 

73 75 

75.6 77.32 fa 3 

89.46 91.14 fa 4 

90.5 92 





From TO smict int i ~ # ~ r a n ~ ~ o ~ i e d a v l  eobllr2 ~ C ~ X ~ P ~ X B ~ ~ ~ M D M I ~ W ~ ~ ~ R ~ I H O W K S M I I O W  
Id ' 

LAFW FmM 8.08 T O M  13.4 Ufhl V2J CdOllPl S IIJtl 4 Xh%X 90 W X2G CdOU.2 n ht2 4 668hm mg 

C~mOnfs S&P, mdlcoarsely porphyritic flow(?) or crystal tuff? 

COlMIBllfs MdAt gr-wt bx'd and qz vn'd flow(?) -very broken mre (md fault) 

-5 Dk gr to blk, fine- to mdgrained, porphyritic (sap mlour), Local abundant qz+l-mt vns 



: 4 by : 3 fg : abundant py strgrs + dissem 

3 fg : 4 by : 4 ve 

1 3 fg : 4 by : 3 ve 

3 ve 3 ve 1310 i mt-bx 







1 8093565 i 42.36 44 . A G 10 ve i i 2 vn 

0093566 ' 44 46 1 A i 3 di 5 d i :  i 2 vn 

: 8093567 i 46 48 i A i 3 ve 7 d i i  ! 2 vn 





From To Stmt Int cp X Aow Py X How iMglnt llow 
1 di 5 di i 

1 di 5 di I 
7 ve i 

7 di 7 ve i 
7 di 7 ve i 

1 di 15 ve i 

1 di 5 ve i 
1 di 5 ve i 2 di 

5 di 7 di i 
5 ve 7 di i 

5 ve 7 di i 

1 Mlnl Bow ko lnt How 
3 ma 

3 ma 

3 ma 

3 ma 

3 ma 

hmmms Elk, porphyritic, locally st ksp altered. flow(?) or interbedded flow (dominant) w/ subordinate dk gr and 
wl  crystal tuff(?). 



Calnt fbw Row2 S i h t  Ibw Bow2 $ht low lbw2 

3 ve 

i broken care; M 

: cpy replacin auite 

: local yellow-white alb(?) patches 

,: local wk cc bx intvl <20 cm 









DRPD FFolnM115.710[1111 119 UfhOl 12 COIOIIP~ a htl 4 XNlk 100 Uth02 CobW ht2 @ah SIZE ds 

C~menfS Dk gr porphyritic post-mineral dike(?) of andesiiic composition, or andesite flow(?) 





) &~~I I I#F IW~W 10tm) i~ lusl  ~deur2 
! 8093614 : 133 135 N S 

8093615 135 137 N S 

: 8093616 : 137 139 i N S 

8093817 139 141 ! N S 

8093618 141 143 N S 

i 6093621 ! 143 145 i N S 

: 6093622 145 147 1 N t 10 by 7 di 

: 8093623 : 147 148.7 ! N t 

8093624 1 148.7 150.2 : N S 

1 8093625 150.2 152 N S 

: 8093626 152 154 ! N S 

1 8093627 i 154 155.9 : N T 

121 123 

126 131 

137.07 138.1 fa 2 

148.7 150.2 fa 3 

154.05 155.9 fa 3 

LPXT FiWlll tm) 155.9 To [ml 163 Uthol v2J -1 u lntl 2- X IVm( loo Utho2 cOblU'2 lnt2 6rahSho vfg 

Cornas Md gr-blue to brown-gr, finegrained to aphanitic, locally pv sil and bt alrd flow(7) or monzonite(?) or 
more felsic intrusion(?). Weaklv foliated. with disseminated pyrite and ksp alteration concentrated . . 
along foliation. 





From To Struct int i ~anplo # :~rmn w TO hl &dourl Cdollr2 
i 8093642 181 183.39 i U A 

Gp X Hmnr Py X How Mom Hnn Mil Bow ks lnt Bow 
1 dl 10 dl 4 ma 

1774 179 fa 3 

TRBT FmM 1834 TOW 194 Uthol X ~ G  CObml u htl 3 XMx 100 Utha2 Cobllr2 lnt2 6 r a h S b e  vf9 

C O I I I ~ ~  Banded, md- to dk-br and gr ash tuff, with colour banddbeds <3 cm. Abundant disseminated py along 
banding (syngenetic?) 

192.87 192.9 fa 4 

HTDF Fm[ml 194 TO tml 202 UfhOl X ~ E  CObllPl a inti 3 XMb( 100 

merits Greengr to gray and wt, coarse lapilli to polymict block-and-ash tuff. Leucocratic (subordinate) and 
melanocratic (dominant) lithic fragments c6 cm. 



i flt 





mNl& Black, porphyritic (cc + local atimolite after augite). Abundant py dissem (replacing augite sites) and 
veinlets. 

MONZ From [ml 45.13 TO [ill) 55.9 U t h ~ l  12F EObllP1 A htl 2 X MX 100 Uth02 EdaorS lnt2 Bask@ mg 

GfJmmtlllfs Light gray to blue-gray, md to st sil-ksp altered, bt-monzonite. 



Local md ksp alPd patches 

patches of It green actinolrte 4 cm 

: local md ksp ali'd patches 

I post mineral dike? 



From To struct int Sanmb# fPomm Totrnl Cdarrl CdmrP2 
B093678 45 13 47 A T 

8093679 47 49 A W 

8093680 49 51 A W 

8093681 51 53 A W 

8093682 53 55 A W 

45.51 45.9 fa 4 

49 53 4 

MONZ FmM 58.72 T O M  73 6 Utlal 12F CoWIP1 a htl 2 %MIX 100 

r QtXHowPyX HmviM@MW 
: 3 di 5 d i i  

: 5 di 1 d i :  

1 5  di 1 d i :  

: 5 di 1 d i :  

: 5 di 1 d i i  

uthoz Colms2 lnt2 

: 7 di 3 d i I  

: 7 di 3 v e I  

: 10 ve 3 di : 
1 5  di 1 d i :  

: 5 di 1 d i i  

7 ve 1 d i i  

: 5 ve 1 d i :  

: 5 ve 1 d i :  

W S  Irregular contact zone. 

Conmnents Blk to gr and wt, iocally porphyritic crystal tuff +I- andesitic ROW, mdlst ksp altered, iocally banded 



md wi  clay + cc strgr bx (wk) 



Frmn To Struct M Samls#FramM TOW nl Mar2 CpXllawPyX Bow Mlllntlow MinlBow Ysint Hmw 
8093696 78 80 N S 10 dl 7 dl 4 ma 
8093697 80 82 N T 1 dl 3 dl 4 ma 

ANLT F l W t l M 8 4 3 5 T O h R l  137 UWOl X2H n htl 3 Xm 100 calMO2 M2 BhShn cs 

601110m Blk to gr and wl  lapilli tuff wilh local st altered matrix and melanocratic lithic fragments <5 cm. 



Howl  i st1 nt How HW~ Ca lnt How How2 Sl ht How Bow2 Ep Int HOW Hmnr2 Photo # Canments 
: 3 fg 

: 3 fg 

1 4 fg : 3 vn 

' 5 fg 

: 5 fg : 3 by 

1 5 fg i 3 by 

5 fg : 3 by 

4 fg : 3 by : 3 ma by 

4 fg : 4 by : 5 ma by : 

4 fg i 4 by 3 ma by : 



Q X Aaw Py X How Malnt Haw : ~ n l  Haw ks lnt How 

COlllllOlltS Banded brand It gr ash tuft beds 4 un, with abundant bedded py and local cpy. 

C~lllmBllfs Lt gr-br-blue, aphanitic, pv bt-ksp-sil ait'd andesitic flow or int~sive rock? 



y along ash bands 





bmm&s Elk, porphyritic XI tuff w/ green patches of sffpv ep-pya alt'n, abundant hema stained fcts. Local st 
ksp alt'n makes tan-br patches. 

80937541 41 42.6 U T 30 dl 4 ma 
- 

MONZ Fmm [nl 42.6  TO[^ 71.6 Uthol 1 2 ~  CobuF1 a lntl 2 %Mix loo UthO?l EOlMlZ lnt2 GrahShe ms 

bmmOllf$ Lt br-gr, bt-plag-hb(7)-monzonite wl dissem py replacing bt. Locally qz strgrs <Imm make up to 25 of 
core. Becomes crowded plag-monzonite from 52 m downhole. Wk foliation defined by py strgrs. 



I flt zone 

: flt, local clay and gouge intvls 4 5  cm 

1358 ~y dissem (replacing cc after augite), in pyep strgrs and blebs. Trace di 

1359 j Loc pv cc alt'd (bleached) zones <20 cm 

1360 j Py assoc wl epzc in slrgrs. patches, and dissem. Loc alb. 

1361 w 

1362 Tr dissem cpy assoc with local ksp alt'n 

1363 ! 

1364 

1365 Abrupt drop in ep. Py strgrs + dissem (after cc after augite) 

fg vn : 4 : 4 ma ve : 1 1366 i St kspbt ait'd intrusive contact 



-8 Irregular intrusive contact wl pv chi ak'd volcaniclastic rocks and monzonite 

8093770 72 74 A G 7 ve HM dl 3 ma 

73.7 73.96 fa 3 

LPXT Fmm[ml 75.23 To [ml 146 UthOl X ~ G  COW 9 M1 2 X Mx loo UM02 Cdoo? h12 6rahSizo mg 

Porphyritic to locally glomeroporphyritic, augite-phyric andesitic xl tuff. Green eppy patches 
surrounded by cc bleaching and local aib patches make 40%. Augite phenocwts prese~ed wnere 



qz+/-cc strgr stockwk 

Massive cc+hema strgrs + fct coatings. 

Cc vns x-cutting pv pyep-cc altn'n. 

Loc. pv alb a h ;  abundant hema-cc strgrs. 

Abrupt drop in ep. Augite phenos replaced by act(?) 



From To Struct ht 0% AowPyX RowiMnlnt How 
15 by i 
15 by : 
10 by ': 3 by 

20 by 3 by 

20 by i 4 by 

10 by j 2 by 

10 by : 2 by 

7 by : 2 by 

10 by : 
l o  by : 
7 by 1 
12 ve i 

0.5 di 12 ve : 
7 ve : 
7 ve i 

10 ve I 
7 di I 

7 di : 
10 di : 
15 di : 
15 ve I 

0.56 di 15 ve i 

20 by : 
7 by : 
12 by i 

2 0 c g i 4  cg 

20 by j 2 fg 

20 by i 2 fg 



1369 1 
1370 I 

1371 

: flt W/ slicks parallel to CA 

1 loc pv alb-eppy 

1372 i pv albepcc+l-py. Abundant h e m a a  strgrs+fct watings. 

i glomemporphyritic XI tuff, wl py replacing cc-hema afier augite 

: ep replacing augite in XI tuff 

: Eppy-cc blebs increasing downhole 

1386 i fltzone 

1387 1 Pv epalb-ccgy +ksp(?) ait'd white wre. Pyu strgrs, blebs + dissem, wl 

1388 

fft clay intvls c 60 cm 

1389 

blk flow-like, pv c~a l t ' d  phenos 

1390 



Fm 
138.42 

139 

139.85 

75.23 

76 

81 

84 

98.14 

99 

MVHD 
Fauited intrusive contact. 

146.4 147.0 fa 3 

MONZ FmM 147.0 T O M  161 UthOl 12F CablFl a htl 2 Xm 100 Utho2 Cdonr2 h12 Q.ahm ms 

Lt gr monwnite, wk ksp alt'd. Local small (c l  cm) alb patches, 

XNMZ From W 160.8 To W 176 Wl 12F COIMF1 a htl 2 %MIX 100 Utho2 
Lt pk-gr to gn+gr intrusive breccia. Monzonite(7) clasls 4 5  cm have wk foliation defined by py slrgn 
in different orientations. Locally healed by gn chloritic matridvn. 



How2 Btl nt How How2 Ca lnt How How2 Si ht How Haw2 ED hit llanr bw2 Photo # Caornarts 

1391 Leumcratic intrusion, wkly foliated at 45 deg CA. 

i loc ald-py masses 

i fit gouge intvls c5 cm 

local W m d  chl DatCheS 



LAFW Fm M 177.7 To tml 191 Uthol =G CObllPl a htl 3 X Mix 100 Nth02 DdrmZ lnt2 Grain SIZE c v  

-8 MdM gn-gr ash-tuff(?). Dissem py along bands and replacing mafic(?) xls with diffuse boundaries. 

i 6093832 179 181 i A U 
i 6093833 i 181 183 i A U 

: 6093834 : 183 185 : A W 

6093835 : 185 187 i A W 

1 6093836 : 187 189 i A W 

6093837 1 189 191 j A W 

179.6 179.8 fa 2 

180 183 

180 183 

182.6 182.8 fa 3 

TRBT FromM 191 TOM 199 UUIOI XZG MOM u btl 2 XMk 100 

mm Banded ash-tuff. B m m  and white to pk-gr bands defined by alternating ksp and bt alt'n. Lt bands 
slightly coarser grained. Dissem banded py in light and dk bands. 

b m  Green-gr to blk block-and ash- to polymict lapilli tuff. Lithic fragments c16 cm. Local pumiceous 
lapilli. Dissem ~ ~ 4 5 %  and tr cpy assoc. w/ bt ailered lapilli. 



1394 i loc pv bt ak'd areas 

1395 i wkly foliated, wl py along foliation 



From To Struct M Gp X how Py X llow iMulnt Bow h5il How ks lnt llow 
15 bd i 

3 di 20 bd I 
1 di 20 di : 
1 di 20 di 

1 di 20 di 

1 di 20 di 

10 di 

5 di 

5 di 

1 di 5 di 

5 di 

7 di 

1 di 7 di 

7 di 

10 di 

10 di 

5 di 

1 di 3 di 

1 di 3 d i 3  v e i  

Gn-blk, crowded plag-hbporphyry dike (post-mineral) x-cut by abundant qz-mt strgrs. Md magnetic. 
Pkgn md ksp alt'd matrix. 

mBnfO Dk gn polymict lapilli tuff. Tr cp in bt-altered lapilli. 



How2BUnt ~ a w ~ a n ~ ~ t a h t  l l o w ~ a w 2 ~ s i h t  l l o w ~ a n ~ E p b t l I o w ~ o w 2  i ~ h o t o # ~  
1 3 bd ma : 
: 3 fg : cp in blk bt-alt'd lithic fgments 

4 fg : 4 di fg : 
: 4 fg : 4 di fg : 
: 4 fg : 4 di fg : 

: 4 fg : 4 di fg 1 : 2 by 

: 4 fg : 4 di fg : . 3 by 

4 fg : 3 di fg ! i 3 by 

4 fg : 3 di fg , : 3 by d hema coating fcts 

4 f9 i 3 di fg : 1 3 by p dissem in dk (bt alt'd) lithic clasts 

4 f9 1 3 di fg : s becoming more common downhole. 

4 fg i 4 di fg 1 

4 fg : 4 di fg : 
4 fg : 4 di fg I : 3 by 

4 fg : 4 di fg I : 3 by 

4 fg : 4 di fg : : 4 by 

4 fg : 4 di fg I : 3 by 

3 fg : 3 di fg : 1 3 by 

3 fg : 3 di fg : 1 3 by 



From To 8troct M -#Frolam TOW Cdmrl CdarS CpXRowPyX Bow Mmikw Mhllbw KsMinn 
8093864 238.35 240 N G 1 dl 3 dl 3 ve 

6093865 240 241.4 n G 1 dl 3 dl 3 ve 3 by 

PHDD F m W 2 4 1 4 T o W  245 UthOl 12 GObllPl g lOtt 3 X k l X  100 Nth02 hbllll INa Grain S h  ms 

& I i N i l ~ S  Faulted post-mineral dike: gn-gr, crowded plaghbporphyry, 



: 3 fg ve ': 

i 2 fg i post-mineral dike and M 

: 2 fg : 3 ve i post-mineral dike(?) 





C ~ ( l l l l s n f ~  Md gr to locally blk (st bt alrd zones), st/md ksp alt'd, porphyritic augite(rep1aced by cc)-phyric XI tuff. 

tolllmsnts Brown and whne, banded ash-tuff wl py along bands. Bands <3 cm, at 60 degrees CA. 

h l l l l M t S  Pk-gr, st/md sil-ksp ait'd ash-tuff, locally banded texture recognizeable. 



Post-min dike(? - 7% diss py; 1% diss cpy. md ksp alt'd): 14.22 to 15.54 

4 ma 1 14251  

3 ma 1 4 2 6 :  

; flt zone; sVpv oxidized downhole 

1428 1 
1 loc md massive alb alt'd zones; flt zone. 

1429 : 

1430 wk hema coating fcts 

1431 ' local bt-rich zones w/<7% dissem cpy 

i wk hema coating fcts 

I banded ash-tuff wl sx dissem along It + dk bands 



27 

27 

28.7 

30 

4 4  

45.75 

52.65 

ANLT 
comments Black, st bt-ali'd porphyritic augite(replaced by ccpphyric lapilli tuff. 

S i 2 di 7 d i i  5 di j i 8093890 i 55 57 1 N 

: 8093891 ! 57 59 1 N S 5 di 15 di ! 2 di i 
8093892 ! 59 60 1 N S i 1 di 20 di ! 2 di ! 3 ma 

i 8093893 i 60 61.5 i N S 5 di 15 di 4 di i ! 3 ma 

60.2 61.5 fa 3 

MVHD FmW 61.5 TOh I65 .6  UfhOl 1% EdOU.1 a htl 3 XMX 60 Uth02 =H CdOllP2 a ht2 4 BahSlZizs ms 

WS Intrusive contact zone (diffuse contact): tanlgr, md bx'd. locally st patchy bt alt'n assoc w/ cp stringers 

1 8093894 : 61.5 63 1 T S i 5 ve 15 di 2 di i 1 4 ma 

i 8093895 i 63 65 i T S i 3 ve 15 d i i  2 di ! i 4 ma 

64.1 64.38 fa 4 

MONZ Frmn W 65.6 TOM 101 U l  12F CObllPl a btt 2 %Mix 700 UtW cohl'2 $t2 6rhSiZ0 ms 

C O I ~ I ~ I B ~  ~t pk-gr. ~oc  st sil alrd wl yellow patches + st. ksp a l th  w k ~ y  bx'd (66.08-70m). 



: local bands wl st bt-cpmt 



65.6 

68 

68 

70 

75.1 

MVHD 

ANLT 

CpXHowPyX BawiMglntHow ~ l n l ~ o w  Flnt llow 
1 ve 15 v e :  : 4 ma 

10 di : I 3 ma 

7 di : 1 2 ma 

7 di : ! 2 ma 

7 di : 1 3 ma 

5 di I I HM ve i 4 ma 

3 di : I HM ve j 4 ma 

7 di i 1 4 ma 

10 ve i : 4 ma 

7 di i I 4 ma 

1 di 10 di 2 di ! : 5 ma 

12 di : 1 3 ma 

7 di I 1 HM ve j 3 ma 

-5 Brecciated wntact: mdldk gr, wWmd chl alt'd, md tectonic bx (cut by calcite stringer stockwork) 

8094016 100.86 103 A G 5 dl 

8094017 103 10403 G 5 dl 

From M 104 o To M 163 UthOl X ~ H  CdblF1 g MI 3 X Mix roo Uthn2 cduF2 lnl2 6rahSke vgc 

Blk to grgreen, to wtsgreen, md to pv epcc-py alt'd augite(pv replaced by cc)-phyric XI lapilli-tuff. 
Lithic fraaments < 6 cm rewanizeable bv different alteration. Local wk ksp alt'n appears to predate 



How2 Btl nt llow How2 Ca M Baw AouR Sl ht Ibw How2 ED M Bow BanR Photo # Comments 

: bright cyan + dk blue stain: min(?) 



i Cp X How Py X How Mglnt How Minl How 
15 by : 
25 by : 
25 by : 
20 by I 
20 by i 

20 by i 4 ve : 
20 by : 2 ve i 

20 by i 

15 ve i 

10 di i 

15 di : : HM ve 

15 di : : HM ve 

Cm@ltS Wk, porphyritic, augite-phyric (augite pv replaced by cc+/-py), md to st bt-alrd xl tuff 



flow2~tlnt [ [ o w ~ i ~ ~ ~  m m i a h t  ~ l ~ ! E p h t ~ ~  im#im 
by ma ! 4 ma : 5 ve ma I : 4 

1 4 ma 1 5 ve ma : 4 by 
4 ma I 5 ve ma : 4 by 

1 4 ma ! 5 ve ma I 4 by ! 14521 

4 by ! 4 ma : 5 ve ma : 

! 4 ma ! 5 ve ma 1 4 by 

I 5 ve ma 4 by 1453 ! 
5 by : 5 ve ma : 

: 2 vn 5 ve ma 5 by 

5 by ! 2 vn 5 ve ma : 

: 2 fg 5 ve ma : 6 by 1454 i md hema stained fcts 

: 2 fg 5 ve ma : 6 by 

5 by 1 4 fg 5 ve ma : 
5 by : 4 fg 5 ve ma : 

, 4 fg 5 ve ma 1 5 by 

I 4 fg 5 ve ma 1 5 by 

: 5 fg 5 ve ma I 5 by 

: 5 fg 5 ve ma I 5 by 

! s fg 5 by 

: 5 fg 5 ve ma 5 by 

: 5 fg 5 ve ma , 3 by 

: 5 fg 5 ve ma : 5 by 

! 5 fg 5 ve ma : 5 by 1455 : 
5 fg 5 ve ma : 4 by 



Cp X low Py X Baw Mdnt low 

LPXT From M 184.9 To M 203 Ufhl 12F C o l d  a htl 2 X MIX 100 Nth02 cdolr2 lnt2 GrahSize ms 

kmmm Lt brgr. md-st ksp. locally st sil-alld, fine-gralned monzonte(?). Md magnetne stnnger stockwork 
along upper contact (184.99 to 189) and md py-calcite stockwork (I96 to 202.99). 



; 3 ma 2 ma : local sil-mt-bx 

: 3 ma 2 ve ; 1 4 5 6 ;  

1 3 ma 2 ve 

2 ve 4 ma 

4 ve 2 ma ve : 

2 ve 3 ma 

2 ve 3 ma 

3 ve 3 ma 

3 ma 3 ve 1457 





-8 Redgrey to red and blk, st to md to locally wk brecciated. crowded bt-plag-momon te. Angular. 1.gh1 
coloured fragments <6 cm, and pk-red ksp+/-cp matrix. Dissem mt locally <25%. apparently primary 
Locally ~lagphenocr~sts 4 c m .  



' Flt wl clay 

1468 i garnet(?)<l%, subhedral 

1469 - 

1 py-rich bx fragments 

1 bt aner px(?) 



From To smct hrt 



i cuprite? 



meRfS Light greengrey, rnd- to coarsegrained bt-plagmonzonite. Upper contact recessive; Lower contact 
sharp. @70 degrees CA. 

CfJ[~lflllfs Redgrey brecciated monzonite. 



1 3 ma i 1478 i PMdike 





From To Struct Int Sample # From Iml To trnl edourl CoboP2 CpXibwPyXllmnrMdntllow Mnlllow Kslntllow 
I 1  ' 

MONZ F m t r n l  14.4 To[W 43 lkhol 1 2 ~  COIoUP1 R M1 3 %MIX loo Uth02 CobuZ htz Grah8he cg 

C O I I I I ~ I ~ ~  Red monzonite breccia 

m-8 Faulted intrusive contact 



ma : i Md oxidation 

flt - abundant clay 

Post-mineral dike(?) 



LAFW F B m M  51.2 TOM 55.0 UfhOl V2J Cobd A htl 4 X W X  100 Uth02 CobUPZ ht2 

m s l l f s  Dark gn-gr, fine-gd, md homfeised, locally md ep altered crystal tuff or flow 

t o m s  intrusive contact 

55 02 57 32 fa 4 

MONZ F m M 5 7 3 2 T o M 7 6 2  UfhOl 1 2 ~  EOIOU.1 R htl 3 XWX loo Uth02 
b l M l l M t S  Redgray. coarse monzonite breccia. 

Dark gn-gr, finegrained porphyritic, augite-phyric flow 





@Jmmas irregular intrusive contact 



m m m m m m m m m m m  m  m  m  
E E E E E E E E E E E  E  E  E  

m m m m m m m m m m  
E E E E E E E E E E  



CPXHOWPYX ~ o w i ~ d a t ~ o w  ~inliknv ks~nt  HOW 
7 di 1 d i 3  d i i  i 3 nt 

5 ve 5 v e  4 di i 
7 di 3 d i  4 di i : 2 ma 

7 di 3 d i !  4 di i 1 2 ma 

3 di 5 v e i  3 di i i 2 ma 

7 di 7 v e i  3 di i i 2 ma 

5 di 5 v e i  3 di ! i 2 ma 

10 di 5 ve 3 di ! 1 2 ma 

2 di 10 di ! 3 di ! : 2 ma 

3 v e  4 di i : 2 ma 

3 v e  4 di i i 3 ma 

2 di 5 d i  4 di ! : 3 ve 

LAFW FmM 154.7 TOM 165 UUal V2J Gdolrl A M 4 Xklbc loo UthoZ Cobufl lnt2 Pain SIZE ms 

b-8 Dk gr, fine-gd, locally porphyritic andesite: locally md Ksp altered. 







blllnlWfO Redgr, md to st brecciated monzonite 

LAFW From tlnl 49.4 TOW 62.2 UthOl v2J Cd001l N htl 4 XW 100 

cOllIlWfltS Blk to dk gr, augite-phyric crystal tuff (7) or flow. Augite pv replaced by coact. 





From l o  Struct Int i ~ampb# F~IIIW I o r m l  %ohml Cdnup2 Cp X How PY X How iMulnt IIow Mlnl How ~s Int How 
1 8094291 1 57 59 1 N 9 3 ve 1 d i j 2  di ! 1 3 nt 

1 8094292 59 61 i N 9 1 ve 3 d i j  2 di ! ! 3 nt 
! 8094293 61 62.17 N G 1 di 1 v e i 3  d i !  ! 3 nt 















































































































































































APPENDIX V - GEOTECHNICAL LOGS (RECOVERY AND RQD) 



Geotechnical Log 

HOLEID FROM TO RQD Recovery 



HOLEID FROM TO RQD Recovery 
162.76 184.89 0.20 0.94 

164.89 165.81 0.28 0.85 

. . 165.81 168.85 0.35 0.90 

168.85 171.9 0.66 0.95 

171.9 174.95 0.69 1.01 

174.95 178 0.96 0.99 

178 181.05 0.48 1.01 

181.05 184.09 0.57 1 .M 

184.09 185.01 0.55 0.97 



HOLEID FROM TO RQD Recovery 

04-921 



HOLEID FROM TO RQD Recovery 
135.33 138.37 0.82 1.07 

138.37 141.42 0.37 0.95 

141.42 144.47 0.26 1.01 

144.47 147.52 0.39 1.01 

147.52 154.38 0.08 0.99 

154.38 155.6 0.00 1 .ffi 

155.6 156.65 0.00 0.94 

156.65 159.71 0.13 1.11 

159.71 162.76 0.41 1 .OO 

162.78 165.81 0.18 0.94 

165.81 168.85 0.63 1 .M 
168.85 171.9 0.44 1 .OO 

171.9 174.95 0.49 1 .OO 

174.95 178 0.34 0.97 

178 181.05 0.43 1.05 

181.05 184.09 0.52 1.01 

184.09 187.17 0.53 1.01 

187.17 190.19 0.56 1.01 

190.19 193.24 0.31 1.02 

193.24 196.24 0.53 1.01 

196.24 199.33 0.54 1.01 

199.33 202.38 0.47 0.99 

202.38 205.15 0.17 1.07 



HOLEID FROM TO RQD Recovery 



HOLEID FROM TO RQD Recovery 

04-923 
9.14 10.36 0.52 1.12 

10.36 16.15 0.46 1 .OO 

15.6 28.65 0.09 0.18 

16.15 17.06 0.44 1.00 

17.06 19.51 0.44 0.97 

19.51 22.55 0.31 0.99 

22.55 25.6 0.38 0.98 

28.65 31.7 0.60 0.96 

31.7 34.75 0.49 1.00 

34.75 37.79 0.44 0.96 

37.79 40.84 0.49 1.00 

40.84 43.89 0.55 0.99 

43.89 46.94 0.68 1 .OO 

46.94 49.98 0.69 1 .OO 

49.98 53.05 0.67 1.01 

53.05 54.55 0.72 0.95 

54.55 56.08 0.61 0.95 

56.08 59.13 0.65 1 .OO 

59.13 62.18 0.37 0.94 

62.18 65.27 0.66 1.01 

65.27 68.27 0.75 1.09 

68.27 71.32 0.82 1.02 

71.32 74.37 0.89 1.01 

74.37 77.42 0.67 0.92 

77.42 80.46 0.38 1.03 

80.46 83.51 0.68 1 .I4 

83.51 86.56 0.47 1.03 



HOLEID FROM TO ROD Recovew 

Page 7of 19 



HOLEID FROM TO RQD Recovery 



HOLEID FROM TO ROD Recovety 
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HOLEID FROM TO RQD Recovery 

04-91 7 



HOLEID FROM TO RQD Recovery 
138.07 141.12 0.41 0.97 

141.12 144.17 0.54 0.95 

144.17 147.21 0.25 0.92 

147.21 150.26 0.22 0.86 

150.26 153.31 0.42 0.91 

153.31 156.36 0.1 1 0.76 

156.36 159.41 0.16 0.71 

159.41 162.45 0.38 0.89 

162.45 165.3 0.07 0.79 

165.3 168.55 0.27 0.78 

168.55 171.6 0.35 0.88 

171.6 174.65 0.27 0.85 

174.65 177.69 0.52 0.91 

177.69 180.74 0.26 0.88 

180.74 183.79 0.38 0.85 

183.79 185.62 0.58 1.01 

185.62 188.06 0.77 0.83 

188.06 189.89 0.54 0.93 

189.89 192.93 0.35 0.71 

192.03 194.15 0.33 0.96 

194.15 195.98 0.08 0.73 

195.98 199.03 0.31 0.88 

199.03 202.08 0.74 0.96 



HOLEID FROM TO RQD Recovery 



HOLEID FROM TO RQD Recovety 

04-929 

Page 13 of I9  
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HOLEID FROM TO RQD Recovery 

04-930 



HOLEID FROM TO ROD Recovew 



HOLEID FROM TO RQD Recovery 
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HOLEID FROM TO RQD Recovery 
155.44 158.8 0.24 0.96 

158.8 161.6 0.65 0.99 

161.6 164.89 0.65 0.96 

Page 18 of 19 



HOLEID FROM TO ROD Recoven, 




