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INTRODUCTION 

Background 

The Heber claims 1,2,3 and Trio claims 1,2,3,4,5, 6,7,8, 10, 11 were staked between June 1993 and 
October 199. In August 1995 primarly staked ground was reduced from 244 mineral claim units to 195 
and grouped under two group names Trio and Heber. 

This report combines geochemical and geological results from 1994/1995 field seasons with previous 
work. 

Claim Status 

The Heber group name consists of 96 claim units: 

Claim Record No: No. of Units 

Heber 2 319581 20 

Trio 1 330493 20 

Trio 2 330494 16 

Trio 3 331975 20 

Trio 4 331976 20 

Trio Group name consists of 99 claim units 

Claim Record No: No. of Units 

Heber I 3 19.580 20 

Heber 3 320535 20 

Trio 5 331977 15 

Trio 6 331978 20 

Trio 7 33 1979 20 

Trio 8 331980 4 

Claim map is presented on Figure 1 

Location and Access 

Date of Record Expiry Date 

July21, 1993 July21,1997 

Aug. 25, 1994 Aug. 25,1997 

Aug. 25, 1994 Aug. 25, 1997 

Oct. 25, 1994 Oct. 25, 1997 

Oct. 25,1994 Oct. 25, 1997 

Date of Record Expiry Date 

July 2 1,1993 July21, 1997 

Aug. 12,1993 Aug. 12,1997 

Oct. 22,1994 Oct. 22, 1997 

Oct. 22, 1994 Oct. 22, 1997 

Oct. 22,1994 Oct. 22,1997 

Oct. 23,1994 Oct. 23,1997 

Access to the Heber property is provided by forestry roads along Heber River to the east and Saunders 
Creek to the west. The central part of the property is easily accesible by helicopter from Gold River 
(VIH, around 7min. flight one way). Strathcona Provincial Park is located approximately 2km to the east 
and 4km to the north of the Trio and Heber claims. The two main creeks draining the claims, Heber and 
Sunders, located within or close to the claim boundary, are draining away from the park. 

HEBERmuO PROPERTI. Vancower Island, British Columbia 
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Topography and Vegetation 
The Heber and Trio claim groups are located in rugged, mountainous terrain of the Vancouver Mountain 
Range. The Heber River and Sanders Creek valleys (east and west boundary of the claim block) lie at 
the elevation of approximately 1000 feet while elevation of the Trio Mtn., located in the central part of 
the property, reaches elevation over 5600 feet. 
The vegetation consists of the old growth forest in the valleys and mountain slopes up to the elevation of 
approximately 4500 feet. Above 4500 feet vegetation changes to alpine type. 
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EXPLORATION PROGRAM 

Field work conducted on the Heber and Trio claim groups consisted of moss matt, soil and rock 
sampling and mapping. 

Moss Mat Sampling 
Moss mats were collected in creeks on the downstream faces of boulders, logs or outcrops, from the top 
1/3 of the estimated high water level. These mats are submerged during high water, but dry during 
normal flow. Moss mat samples were taken as a composite from 5 to 10 locations over a 10 to 
approximately 50 m length of the stream. 

Field notes and assay results of moss mats collected in 199411995 are presented in Appendix 1 & 4. 
Other moss mat samples original assays were attached in previous reports. 

Soil Sampling 

Soil samples were mainly collected at 40m and 80m intervals along contour lines or along ridges. At 
each sample site a hole was dug with a shovel to reveal the full soil profile. Under most circumstances, 
the B horizon was sampled. At a minority of sites, the soil profile development was poor, and 
decomposed rock, C horizon or AC horizon material was sampled. Field notes and results are presented 
in Appendix 2 & 4. Other soil samples original assays were attached in previous reports. 

Rock Sampling 

Six types of rock samples were collected: chip samples, grab samples, representative grab samples, float 
samples, representative float samples and high grade samples. 

A grab sample is generally a single sample from an outcrop and is not intended to be representative of 
the whole or even a specific portion of the outcrop. A representative grab sample consists of several 
grab samples collected every approximately 5m along the outcrop or several ourcrops over a measured 
distance. A chip sample is a continous sample collected over a measured width. A float sample is 
mainly collected in gullys and its source is usually unknown. A representative float sample is collected 
from talus at the bottom of the cliffs. A high-grade sample represents specifically mineralized float or 
outcrop. 

Collected rock samples were labelled VI-PLOOI to VI-PL-153 and 441875 to 441941. Field notes and 
assay results are presented in Appendix 3 & 4. Other rock samples original assays were attached in 
previous reports. 

Sample Preparation and Analysis 

All moss mat, soil and some of the rock samples were shipped to ACME Analytical Laboratories, 
Vancouver, B.C. for sample preparation and 30 element ICP analysis. Remaining rock samples were 
analyzed by Chemex Labs Ltd,Vancouver (whole rock and ICP analysis) and XRAL, Toronto (ICP 
analysis). 

HEBEIUIRJO PROPERTY. Vanwwn Island, British Columbia 
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Rock samples were crushed and ring pulverised to a nominal 95% minus 150 mesh (100 microns) prior 
to analysis. Moss mat and soil samples were dried and then dry sieved using an 80 mesh (180 microns) 
sieve. The minus 80 mesh portion was retained for analysis. 

All samples were analysed using the following routine procedures. 

Gold was determined using a 10 gm sample aliquot (ACME, 30 gm in Chemex Labs), ignited at 6OO0C, 
digested with hot aqua regia, extracted using MIBK, and determined by graphite furnace AA. The 
detection limit is 1 ppb. 

The elements, Mo, Cu, Pb, Zn, Ag, Ni, Co, Mn, Fe, As, U, Th, Sr, Cd, Sb, Bi, V, Ca, P, La, Cr, Mg, Ba, 
Ti, B, AI, Na, K and W were determined simultaneously by ICP emission spectroscopy from a 0.5 gm 
sample aliquot (ACME) digested with 3 ml of 3-1-2 HCL-HN03-H20 at 95OC for one hour then diluted . -  
to IO cc with H20. 

Detection limits for the ICP analysis conducted by ACME are: 

Ag 
Cd, Co, Cr, Cu, Mo, Mn, Ni, Sr, Zn, W 
As, B, Ba, Bi, La, Pb, Sb, Th, V 
U 
Al, Ca, Fe, K, Mg, Na, Ti 
P 

Detection limits for the ICP analysis conducted by Chemex Labs are: 
Ag 
Be, Cd, 
Co, Cr, Cu, Hg, Ni, Sc, Sr, V, 
As, Bi, Pb, Sb, Zn 
Mn 
Ba, Ga, La, P, TI, U, W, 
AI, Ca, Fe, K, Mg, Na, Ti 

0.1 ppm 
1 PPm 
2 ppm 
5 PPm 
0.01 % 
0.001 % 

0.2 ppm 
0.5 ppm 
1 PPm 
2 PPm 
5 PPm 
10 PPm 
0.01 % 

Ten rock samples were re-assayed by ICP by XRAL in Toronto (Appendix 4). 

Data Handling and Data Presentation 

Sample locations were digitized and merged with the analytical results. Maps were then produced over a 
topographic base for each investigated area, for all elements which showed significant variation. 
Element distribution patterns are portrayed individually using graduated dots (blobs) with increasing size 
of symbol proportional to element abundance. 

Survey Procedures 

Sampling was controlled by published 1 :50,000 topographic maps and by maps available from logging 
companies, at a scale of 1:125,000. 

H E B W O  PROPERTY, Vancouver Island, British Columbia 
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EXPLORA TION HISTORY 

Ass.Rep. 

#2436 David Ancoti (1969), Moresby Mines Ltd. 
Vanhall claims - mapping, rock sampling. The best values obtained from rock samples are: 
0.55%Cu & 0.78%Ag (0.45m vein); 1.7%Cu & 0.95%Ag, 0.69%Cu (representative grab 
samples). 

- (1970), Silver Standard (information obtained from Assessment Report #14551) 
Heber 1 & 2 claim area - rock sampling: 0.3502 Au, 10.85% Cu , 1.250~ Ag over Im, 1.6km 
long quartz vein. 

- Geological Survey of Canada (1971) - airborn magnetic survey. 

#3953 C.Hodscon, D.Prescoti (1972), Moresby Mines Ltd 
Vanhall claims - soil geochemistry. 

#8065 A.F.Roberts (1980), Eastern Leasholds Inc. 
Vanhall claims - geochemical evaluation. 

#9151 Ronald FSheldrake (1981), Eastern Leasholdss Inc. 
Vanhall & Shannon claims - air magnetic and electromagnetic survey. 

#I4551 James McDonald (1985), Longreach Resources. 
Hib claims - rock sampling: 1072ppm Cu, 848ppm Cu (Heber 1 & 2 claim area). 

HEBERmuO PROPERTY, VMmwsr Island, British Columbia 
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GEOLOGY 

The Heber River area is underlain by the Jurassic Karmutsen Formation, mainly pillow basalts and 
andesite flows intruded by Lower Jurassic Island Intrusions (Granite, Granodiorite and Quartz Diorite), 
(Fig. 2,3 & 4). 

The Karmutsen flows form a multibedded, flat dipping sequence which is well exposed in the central part 
ofthe property. A number of flows appear to be vesicular toward the flow stratigraphic top. Vesicules 
are often infilled with epidote. In the central part of the property, pink K-feldspar occurs and epidote is 
more abundant. Epidote is not only present in the vesicules but locally saturates the whole rock (up to 
30%). In Pillow lavas quartz-epidote mineralization is common and OCCUH in lenses between pillows. 

Three intrusive stocks were identified within the property: one to the south (strongly magnetic) and two 
on the northwest and northeastern side of the property. The intrusive stocks vary in composition from 
diorite to granite (quartz diorite). The diorite (east side of the property) appears to be unaltered while the 
more felsic type of intrusive (granite) often contains epidote and K-feldspar on fractures and sometimes 
in the"matrix"(north-west side of the property). 

Petrographic descriptions of 3 selected rock samples are attached in Appendix 5.  Sample locations are 
presented on Figure 2. 

MBERllRlO PROPERTY, Vancouver Island, British Columbia 
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RESULTS 

During 1994/199S field work 107 rock, 2 moss mats and 20 soil samples were collected. The results of 
all previous work together with this year's work are presented on the accompanying figures. 

As a result of 1994/1995 field season an anomalous area of approximately 4x5km is outlined. 

The moss mat survey shows a Au and Cu anomaly, approximately Sx4km, located in the central part of 
the property, west of the Heber River. To the south the Au, Cu anomaly is supported by Zn and As 
(Appendix 1 & 4, Fig. 5-12). 

Soil samples were collected from two areas, the east and south-west part of the HeberRrio property. Soil 
samples collected from the east part of the property are strongly anomalous in Cu, supported by Pb and 
less widely spread Au. Copper asseyed mostly above 300ppm up to 1,491ppm with Au up to 320ppb. 
Soil samples collected from the south-west part of the Heber/Trio property indicated anomalous copper 
values up to 368ppm (Appendix 2 & 4, Fig. 13-20). 

Copper values in 41 rock samples range from 972ppm to over 10%. Representative grab rock samples, 
collected over a distance of IO to ISOm, returned Cu values upto 2330ppm. Gold values often support 
copper and assay upto 3310 (Appendix 3 & 4, Fig. 21-23). 

Fofty four samples taken from the Heber property were re-assayed for whole rock analysis. The results 
are submitted in Appendix 4 and Figure 24. 

Ten rock samples were re-assayed by ICP by XRAL. The results are submitted in Appendix 4. The two 
sets of analysis generaly agree well except for gold. Anomalous in copper and gold rock sample VI-PL 
01 1 was re-sampled but the assays did not return anomalous value. 

HEBEMWO PROPERW, Vanmuvcr Island, British Columbia 
Oelobcr. 1995 
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INTERPRETATION 

The Hebernrio property has the “finger print” of a major porphyry CdAu system. The geological model 
suggested for the this property is the volcaniclastic Karmutsen Formation as a cap, which is surrounded 
and underlain by the younger Jurassic intrusive rocks. Anomalous moss mat, soil, and rock samples 
define an anomaly 4xSkm in the central part of the property. The location of the anomalous centre is 
further supported by increasing epidote and K-feldspar. This anomaly, together with altered intrusives 
on the margin, are consistent with a large porphyry CdAu system at, or near, the intrusive/volcanic 
contact under the volcanic cap on Trio Mountain. 

The geological setting is similar to the Island Copper Deposit further north on Vancouver Island (430Mt 
O S %  Cu, 0.17% Mo, 0.22g/t Au) and other porphyry copper deposits associated with Jurassic intrusives 
within Triassic volcanics to the south, in the U.S. The values in surface rock samples, although very 
preliminary in nature, are similar to those over the Ann-Mason porphyry Cu deposit in Nevada (49SMt of 
0.4% Cu, Dilles and Einaudi, 1992) and Dos Pobres deposit in Arizona (400Mt of 0.72% Cu, Langton 
and Williams, 1983). The geochemical zoning is very similar to that summerized for porphyry system 
by B.K.Jones, 1992. The published aeromagnetic map (Fig. 27) has significant similarities with the 
published aeromagnetic response over Island Copper Deposit (Fig. 28, Cargill et al., 1976) 

A summary map and cross section is given on Figure 25. (See also a depth zoning scheme by Panteleyev 
Fig. 26 of the B.C. Dept. of Mines linking a number of styles of mineralization). The Heber property fits 
what is now being described as a Transitional Porphyry near the roof or on the margin of a stock or dyke 
into younger rocks, generally volcanics. 

I 
I 
I 
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RECOMMENDA TIONS 

The next recommended phase of work is mapping, prospecting, whole rock sampling and aerborn 
geophysics followed by drilling of appropriate targets. The 1.6km long qtz vein mapped by the Silver 
Standard in 1970 should also be investigated. 

References: 
Cargill,D.G., Lamb,J, Young,M.J. and Rugg,R.S., 1976; Island C0pper;C.I.M. Spec.Vol.l5,206-218 

Panteleyev,A., in McMillan,W.J., 1991; Ore Deposits, Tectonics and Metallogeny in Canada Cordillera; 
MEMPR paper 1991-4 

Dilles,J.H.and Einaudi,M.T.,1992; Wall-rock Alteration and Hydrothermal Flow Paths about Ann-Mason 
Poprhyry Copper Deposit, Nevada. A 6km vertical reconstruction;Eco.Geo.87,1963-2001 
Jones,B.K.,1992; Application of Metal Zoning to Gold Exploration in Porphyry Copper Systems; 
J.Geochem.Explor. 43,127-155 

Langton J.M.,Williams S.A., 1983; Structural, Petrological and Mineralogical Controls for the Dos 
Pobres Orebody. Advances in Geology of Porphyry Copper Deposits. University of Arizona, p. 335-355. 
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STATEMENT OF COSTS -HEBEmRIO PROPERTY 

Consulting Services: 

Rentals: 

Expense General: 

Analythial Expenses: 

CosUUnit 
Geol Eng. $400/day 
Geol. Eng. $400/day 
Geol. Eng. $400/day 
Geotech. Assistant $200/day 

IC Radio $214.00/mo 

Hotel & Travel $60/day 
Meals $3O/day 
Trans.-Gas 
Exploration Supplies 
Mnps & Publications 
Computer, Copying, Printing 

ACME - MOSS Matr $15.35 
ACME - Rocks $18.15 
ACME - Soils $15.35 
Chemex - Rocks (ICP) $26.10 
Chemex - Rocks $26.10 

Units 
3 
2 
37 
31 

2 

8 
30 

2 
43 
18 
68 
40 

Amount 
$lJ00.00 

$800.00 
$14,800.00 

s 6 J O O . 0 0  

$428.00 

$480.00 
$1,087.00 

$2,065.00 
$449.00 
$200.00 

$1,504.00 

$30.70 
$780.45 
$276.30 

$1,774.80 
$1,044.00 

XRAL - Rocks (ICP) $17.60 11 $193.60 

TOTAL $33,312.00 

I 
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STATEMENT OF QUALIFICATIONS 

I, Piotr Lutynski of 6836 Ontario Street, Vancouver, British Columbia, V5X 3B3 
hereby certify that: 

I am a graduate (1980) of the University of Mining and Metallurgy of Krakow, Poland, 
with M.Sc. degree in Geology. 

I am a Professional Engineer in the Province of British Columbia. 

I am a member of Geological Association of Canada 

I have been practicing mineral exploration for 16 years. 

Piotr Lutynski 
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October, 1995 
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41814 
41811 
41818 
41880 
41881 

41883 
41881 
41889 
41890 

41903 
41904 
41906 
41908 

41909 
41910 
41911 
41911 
41914 

41914 
41925 
41926 
41918 

CERTIFICATE OF ANALYSIS A9526264 

1103 X C.0 ricr103 We203 X QO X W X lDl0 X Ua20 5. P105 5. SI01 5. TI01 X MI X TU?L Ba Rb BE Ub Zr Y 
m m m m m m m m m m m m  X om PD. om P P ~  PP P P ~  

~ ~~~~ ~ ~ 

14.61 10.41 0.06 11.38 0.53 6.76 0.16 1.81 0.15 47.38 1.61 1.71 99.69 80 10 140 < 10 90 10 
16.64 4.98 0.01 7.90 1.94 1.11 0.11 4.31 0.19 58.73 0.60 1.49 99.39 580 10 480 < 10 110 1 0  
13.54 8.15 0.04 11.88 0.44 5.81 0.18 1.48 0.11 51.61 1.96 1.91 99.14 80 10 130 < 10 110 20 
16.04 10.41 0.06 11.18 0.44 6.81 0.11 1.51 0.15 48.11 1.48 1.30 99.83 140 < 10 150  < 10 90 10 
15.56 11.69 0.04 11.56 0.81 6 . l l  0.19 1.89 0.14 41.49 1.36 2.53 99.39 120 30 400 < 10 10 10 

14.17 11.19 0.05 12.14 0.31 5.86 0.10 1.11 0.12 46.88 1.59 1.72 99.11 80 < io 150 e io 90 io 
13.91 10.85 0.01 11.11 0.15 6.59 0.18 3.01 0.13 41.90 1.51 3.15 99.10 60 10 160 10 90 10 
16.41 8.14 0.01 8.15 0.61 3.64 0.06 3.81 0 . 1 3  54.35 0.73 3.06 99.11 180 1 0  100 < 10 100 1 0  ~~~~ ~~~~ ~~~~ 

13.84 9.67 0.05 iiiai 0 ; i i  6.14 0.15 1.84 0.15 4e.i~ 1.60 3.80 99.41 ~ 6 0  io 130 s io 90 10 
13.91 9.91 0.05 12.66 0.53 6.69 0.11 1.33 0.13 48.44 1.68 1.85 99.36 60 i o  110 io 90 10 

14.29 9.11 0.03 13.81 0.53 5.54 0.15 1.80 0.17 47.98 1.71 1.95 99.14 110 io 170 io 110 20 
14.05 9.18 0.06 11.93 1.16 5.99 0.15 1.86 0.15 48.32 1.59 1.59 99.03 iao 50 140 < io 90 io 
15.43 5.56 0.07 4.60 1.07 1.64 0.11 3.64 0.18 63.11 0.43 1 .86  99.71 560 70 340 10 110 10 
15.38 6.36 0.10 4.99 1.76 1.60 0.10 3.51 0.19 61.38 0 . 4 1  1.35 99.15 580 50 480 < 10 110 10 
11.91 9.01 0.03 15.30 0.47 6.10 0.11 2.66 0.12 41.48 2.59 1.13 99.19 110 10 100 10 140 1 0  

13.18 11.13 0.08 11.53 0.16 6.11 0.21 2.08 0.14 48.11 1.60 2.31 99.61 80 s io 190 10 90 10 

14.17 11.80 0 . a ~  12.m o m  4-93 0.19 1-95 0.15 49.04 1.81 2.95 99.58 40 e io 190 io 100 io 
14.04 10.58 0.08 11.14 0.19 5.41 0.14 2.18 0.19 48.61 1.10 3.15 99.67 100 < 10 300 10 110 10 

~~ ~ ~~~ _.__ .... ..-. 
14.51 9.83 0.03 11.81 0.38 6.09 0.15  1.86 0.16 41.11 1.88 3.45 99.43 100 < io 100 < 10 100 10 
14.34 10.19 0.03  12.15 0.24 5.34 0.18 1.84 0.13 48.88 1.61 3.56 99.69 60 10 170 < 10 90 10 

14.08 11.07 0.04 13.04 0.11 5.16 0.19 1.21 0.14 46.95 1.19 3.54 99.01 40 < 10 110 c 10 100 20 

14.66 11.56 0.03 11.54 0.17 5.53 0.11 1.19 0.12 48.01 1.61 3.51 99.76 60 < 10 160  10 90 10 
14.61 11.55 0.03 12.58 0.11 5.18 0.15 1.50 0.13 48.95 1.61 3.13 99.90 80 < io 150 io 90 10 

14.19 11.11 0.04 11.61 0.36 6.41 0.19 2.04 0.14 41.14 1.61 1.36 99.08 80 < 10 100 10 90 10 
14.55 7.50 0.04 13.15 1.54 5.51 0.11 1.98 0.17 41.94 1.64 3.63 98.93 160 60 110 < 10 100 1 0  

13.97 10.13 0.01  12.18 0.14 6.01 0.18 1 . 4 5  0.12 41.51 1.57 4.47 98.91 40 10 140 < 10 90 10 

14.11 9.41 0.07 11.71 0.49 6.04 0.11 1.73 0.15 41.14 1.11 5.13 99.11 60 10 110 10 100 1 0  
11.41 11.98 0.04 9.91 0.59 4.18 0.11 1.19 0.11 46.41 1.36 10.61 99.63 110 10 160 < 10 10 10 

13.10 9.10 0.03 11.10 0.18 5.41 0.19 3.05 0.11 49.11 1.02 3.88 99.10 40 < io 130 io 110 io 

15.48 11.59 0.06 10.88 0.50 c.10 0.18 1.14 0.14 48.51 1.50 1.81 100.01 110 io 150 < io 90 io 

11.98 10.61 0.04 11.19 0.41 6.59 0.21 3.09 0.15 50.01 1.36 1.71 99.48 80 10 110 < 10 80 10 
14.18 9.10 0.04 11.83 0.49 1.65 0.11 3.05 0.11 48.56 1.50 1.94 99.11 110 10 170 < 10 80 10 
14.64 8.97 0.04 11.07 0.50 7.35 0.10 3.33 0.11 41.38 1.53 1.81  98.94 80 10 110 < 10 80 10 
1a.m 9.91 0.04 14.35 0.33 6.11 0.25 2.36 0.11 49.18 1.11 1.77 99.60 60 < io 190 io 110 io ~~~~~ .~~~ ~~~~ ~~~ ~~~ 

14.15 9.81 0.06 11.31 0.31 7.11 0.14 3.11 0.13 48.11 1.61 1.18 99.63 60 10 130 < 10 90 10 

11.86 11.11 0.01 14.61 0.14 5.14 0.10 1.32 0.11 46.86 2.53 4.41 99.67 ao < IO 210 10 130 10 
14.93 11.16 0.04 11.60 0.33 5.17 0.15 1.33 0.12 41.54 1.41 1.49 98.93 40 10 170 < 10 80 10 
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41915 
41917 

- 
9.6 
6.4 

15.2 
7.1 
0.a 

0.78 4 
3.73 444 
1.69 690 
1 . 3 1  626 
0.97 14  

10 < 0.5 
< 10 < 0.6 
< 10 < 0.5 
10 < 0.5 

< 10 < 0.5 

T n w  1.60 0.5 
< a 0.57 5.5 

* a 0.a7 1 .5  
a 0.67 < 0.5 

IK4t.f. 0.14 < 0.5 

CERTIFICATION: lbdday.uJLe, 
"Cu INTERFERENCE ON Bi 
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E Chemex Labs Ltd. 
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PHONE 604-0844221 FAX: 604-964-0218 
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"PLEASE NOTE 1 CERTIFICATE OF ANALYSIS A9526265 

41875 
41876 
41879 
41884 
41885 

41888 
41891 
41894 
41195 

41907 

41913 
41915 
41917 
m a a  
4im7 

41931 
41934 
41935 F 41919 

PRBP Yo a ri P Pb 6b gC & T i  T1 U V * a  
CODE PP. (r PP. P P  PP. P P  PPm P P  * P P  P W  P P  PP. P P  

105 a x  1 0.01 ia  160 < a a 11 150 0.18 < i o  i o  89 < i o  ao 
10s 226 < i 0.01 30 470 a a 3 14 0.82 8 10 < 10 187 < 10 48 
105 216 1 0.04 31 70 a < a  3 83 0.11 10 < 10 77 e 10 46 
10s a i 6  < 1 0.07 36 710 a < a  6 49 0.29 < 10 < 10 154 < 10 40 
105 226 a 0.11 84 670 a < a  4 106 0.37 < 10 < 10 105 < 10 20 

105 226 < 1 0.01 48 70 6 < a  I 13 0 .60  10 ao 611 io 72 
10s a16 < 1 0.07 37 480 a < a io 33 0.47 < i o  < i o  a34 < IO 40 
10s aa6 < 1 0.03 18 40 a < a i 13 0.02 < i o  < io 97 i o  14 
10s aac 61 0.01 86 350 4 < i i a  a8 0.18 < io < io a18 < i o  61 
10s aac 23 < 0.01 91 .. 10 c < a  a 9 o.oa < io io 178 < i o  so 

I ,  

10s a x  4 < 0.01 a8 a i 0  64 < a 17 14 0.05 e i o  i o  is8 e i o  5190 
10s aa6 1 0.03 3 700 a < a  1 109 0.08 < 10 10 57 < 10 88 
105 226 1 < 0.01 

I . 
CERTIFICATION 

"Cu INTERFERENCE ON El 



To: ORVANA MINERALS CORP. 

710 - 1177 W. HASTINGS ST. 
V6E VANCOUVER. 2K3 EC 

E Chemex ~ C h m * D ' Q W J d l M W S ' ~ A w y . R  Labs Ltd. 
212 Bmoksbmk Ave., North Vancower 
Brilish Columbia. ceneda 
PHONE: 604-984-(ml FAX. 604-8844218 WJ 2Cl project: 1018 

Comments: ATTN: PlOTR LUTYNSKI 

ui88a 10s 116 5 e 0.2 a.55 4 s io 0.5 s a a.a4 < 0.5 ai 54 141 4.17 < io s i 0.03 s io 1.49 440 
441883 a05 116 i < 0.1 a.44 < a s io < 0.5 s a 1.01 < 0.5 a4 63 iaa 4.64 < io e i 0.01 io 1.91 495 
441887 105 aa6 is 0.1 1.73 < a io < 0.5 e a 2.14 0.5 9 36 404 3.78 < 10 < 1 0.03 s 10 1.75 245 
441889 a05 126 sa 0.6 3.76 a < io s 0.5 e a a.88 < 0.5 l a  80 a330 5.38 < io i 0.04 < io 1.58 430 
441890 a05 aa6 11 < 0.2 3.19 4 10 0.5 S 1 1.46 < 0.5 10 65 373 4.09 < 10 < 1 0.11 ' < 10 1.15 345 

41891 aos a16 61 0.4 3.01 8 io s 0.5 e a 1.51 s 0.5 ia4 58 1455 5.52 s io s i 0.08 < io 1.x 335 
441893 205 I f 6  a4 0.4 a.ao a s io 0.5 e a 1.99 e 0.5 19 54 a33 4.65 io 1 0.10 10 1.34 305 
441897 aos a x  4 < 0.1 a.44 a 40 < 0.5 s a 1.17 < 0.5 4 58 la 1.10 < 10 e 1 0.10 s io 0.51 315 
441891 aos aa6 s i s 0.1 a.a9 4 60 0.5 s a a.44 0.5 4 79 7 1.13 < io i 0.10 io 0.50 300 
441900 aos ai6  6 < 0.2 1.03 a 30 0.5 < a 1.69 s 0.5 is io3 a48 s.a8 s io e i 0.04 s io 1.06 345 

l 
miigi6 305 226 5 s 0.a  3.14 a < io e 0.5 s a 1.65 < 0.5 a9 99 io7 5.14 < io s i 0.01 < io a.46 630 
a41911 aos aa6 3 S 0.2 3.43 4 io s 0.5 s a a.82 s 0.5 a4 84 515 s.8a io s i < 0.01 < io a.ai 790 
441919 20s lac  a s 0.2 3.79 4 io 0.5 < a 1.56 s 0.5 as 117 a71 s.9a s io s i 0.06 < io a.56 870 
uigao a05 216 17 < 0.1 3.73 a 40 0.5 s a 6.81 s 0.5 a i  iai ai7 5.10 io s i 0.09 io 1.13 810 
441911 aos a x  6 0.2 3.44 < a s io s 0.5 < a a.97 < 0.5 ii 80 306 1.17 s io s i 0.04 s io i .oa ai5 

I 1 1 1  I ,  h 

CERTIFICATION: 
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105 
105 

W M  

U937 

U940 
U941 

u93a 
a16 
arc 

- 

6 c 0.1 
11 < 0.1 
8 < 0.1 
10 < 0.1 

1.53 
1.71 
1.04 
1.43 

< 10 < 0.5 
< 10 0.5 
< 10 < 0.5 
< 10 < 0.5 

1.10 < 0.5 
1.00 < 0.5 
1.76 < 0.5 
1.55 < 0.5 

16 
17 
13 
I1 

78 
80 
45 
91 

135 
143 
469 
318 

3.13 
5.69 

4.34 
8.m 

< 10 
.a 10 
< 10 
< 10 

1 
1 
<I 
<I 

0.04 
0.03 
0.06 
0.01 

10 
10 

< 10 
< 10 

1.15 
1.41 
1.00 
1.78 

140 
360 
300 
515 

, ."..,\ r\, . I. . .A? *. CERTIFICATION -.;-: . 
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. .  

-I 
VI-PL-003 
VI-PL-004 
VI-PL-005 

VI.PL-Oa6 
VI .PL-007 
RE VI-PL.007 
VI .PL-o(M 
VI-PL-009 ' 

VI-PL-010 , 
VI.PL-011 
VI-PL-012 
VI-PL-013 
VI-PL-014 

VI-PL-015 
VI-PI-016 
VI-PL.017 
VI-PL-018 
VI-PL-019 

V I  -PL-OZO 
VI-PL-021 
VI.PL.022 
VI-PL-023 
VI-PI.-024 

VI-PL-025 
VI -PL-026 
VI-PL-027 
VI-PL-028 . 
VI-PL.029 2 
VI.PL.100 
VI-PL-101 

Pl PPPP 
e1 1w 4 
1 5 4  
3 11 3 

1 950 6 
1 7820 3 
1 7557 5 
59 3166 117 
2 7 2 7  

46 e.1 59 18 709 4.47 7 d e2 e2 66 .2 e2 ~2 108 5.07 -030 Q 101 2.P2 31 .lo e2 3.06 .W .o6 5 6 
9 e-1 2 2 334 1.23 2 d e2 4 329 e.2 4 3 20 1.40 .OM 7 3 .25 24 .lo 2 1.34 .Ob .Of. 3 150 
16 e.1 8 4 377 2.22 e2 e5 e2 5 36 e.2 U e2 u) .81 .045 17 8 S6 t4 .13 2 1.06 .09 .13 2 3 

76 -3 44 20 483 3.80 e2 d e2 Q 47 e.2 2 e2 113 1.53 .w3 4 35 1.50 165 .59 2 1.87 .Ole.Ol 1 11 

26 1.4 24 n 235 3.01 9 6 ez e2 69 .a <2 97 1-72 .on e2 LS .35 3 .46 3 i.oie.oie.oi 5 ca 
148 8.6 28 Ms M 44.16 608 6 e2 4 2 e.2 35 20 228 -04 -052 2 32 .W 3 .01 e2 .&e.Ole.Ol 1 310 
47 -1 32 19 453 3.81 3 d Q Q 131 e.2 Q e2 105 2.90 .W 3 16 1.91 13 29 5 2.42 A3 .01 2 7 

2.9 1.4 25 23 244 3.02 10 d e2 4 71 .7 e2 e2 98 1.72 .028 e2 45 .35 4 .47 3 1.03e.Ole.01 5 20 

1 216 L 16 -2 13 5 233 1-65 3 6 e2 Q 50 e.2 e2 82 L9 1.36 -010 e2 17 .LO 4 .19 4 1.08 .02 .Ol 2 7 
i 6 5 i  12 M 9.2 21 16 294 3.55 29 e5 e2 4 59 .6 e2 51 75 1.94 -033 e2 27 .58 2 .LO 3 1.20 .Ole.Ol 3 540 
1 3989 14 21) 1.3 22 32 ZU. 3.14 8 6 e2 4 100 1.0 e2 s2 75 1.M .012 e2 16 .59 6 .37 3 1.41<.01<.01 2 13 

2 859 3 
e1 103 e 111 .I 7a 32 819 6.44 e2 a 4 37 e.2 e im 2.22 .043 3 a 3.11 11 s 4  3 3.32 .OT .ox e1 5 

1 170 3 
2 136s 5 

51 .1 49 19 460 4.08 e2 e5 e2 a2 60 e.2 e2 e2 121 2.50 .043 3 54 1.77 12 .4L 3 2.82 .12 .03 2 6 
s7 -7 s7 is LLI 2 - n ~  2 <s e2 e2 3r1 e.2 2 e2 9s i m  -012 2 48 -92 7 .XI 2 1-67 -12 .os s 9 

3 418 3 32 .3 26 13 283 3.77 e2 e5 e2 e2 157 e.2 e2 e2 128 3.L9 .W 3 16 1.07 16 .33 2 4.68 3 3  .03 1 9 
e1 27SL 2 87 1.5 LL 28 768 5.05 e2 e5 e2 e2 10 .S e2 e2 1LL 1.1s -029 S 4S 2.40 7 -20 e2 2.81e.01 -02 2 330 . ~~ ~ ~~~ -. ~.. .. -~ ..~. 
7 2i102 6 124 7.9 93 38 w 8.54 IT 4 25 2 3  3 5 212 4.25 .on 3 40 2.36 11 .35 2.47 .ai .06 7 520 
1 236 4 42 .3 38 16 362 4.46 e2 e5 e2 e2 49 e.2 e2 e2 157 2.32 .OS7 3 47 1.34 8 .34 4 2.56 .16 .04 1 12 
3 lW87 2 314 13.6 39 31 312 35.50 *2 d e2 82 2 .6 e2 16 436 4.77 .024 Q 4 .22 2 .03 4 .57*.01..01 8 290 

e1 52678 1L9 776 9.6 97 118 1322 11.86 35 e5 e2 e2 8 20.1 9 49 189 2.62 .OS9 e2 5 1.17 5 .OS e2 1.70 .Ol .01 3 85 
2 301 3 38 .4 32 13 276 3.69 3 e5 e2 e2 41 e.2 e2 e2 136 1.m .062 4 31 .97 8 3 7  3 1.77 .13 .04 1 7 
4 lL7 4 63 e.1 61 32 574 4.83 e2 4 g2 e2 20 e.2 *2 e2 128 1.62 .040 Q 40 2.45 8 .52 4 2.83 .07 .07 el 11 
el 972 6 97 .2 70 32 581 6.W e2 85 4 e2 46 .I e2 '2 171 3.01 .OS3 4 22 2.53 7 .& e2 2.69 .09 .03 e1 12 
1 91 6 106 .l 79 30 671 6.3P e2 4 Q Q 20 e.2 e2 *2 158 1.57 -066 4 30 2.60 9 .56 4 2.75 .06 .03 el 6 
4 574 2 126 .6 104 49 1028 8.18 e2 *5 4 21 s.2 e2 s2 26L 2.17 .Om 9 103 5.87 7 .13 e2 5.59 .Ol .04 el 9 
4 629 82 107 -5 % 31 1033 7.26 *2 e5 G? Q 26 A 4 82 2% 3.15 .M2 5 95 4.87 7 .u) e2 4.01 .01 .CIS e1 13 

VI -PL-102 
VI-PL-103 
VI-PL.104 
VI-PL-105 
VI-PL-lo6 . 
STAMlAlO CIW-I 

S m I e  t m :  ROCK. $moles beqlrnim 'RE' are dwllcatr rmler ,  

1 415 3 54 .4 53 17 701 4.85 2 e5 Q Q 93 .5 2 e2 168 2.59 .OU 3 48 2.43 8 A7 7 2.74 .OS -04 e1 8 
1 819 8 50 1.0 16 8 487 1.76 4 d 4 4 81 .9 4 .2 71 2.27 .OS3 2 17 -69 18 .39 5 2.83 .ll .W 1 28 

1 21217 3 (u 1.5 16 6 1187 9.95 54 d Q Q 29 3.7 2 9 225 7.74 .064 <2 15 .41 Q .15 82 .98e.Ole.01 el 27 
1 2254 2 45 1.4 30 23 560 4.04 2 *5 e2 4 221 1.1 3 3 95 1.63 .OM 2 23 .97 2 .18 2 2.02 .Ol .01 e1 100 

.1 1650 9 152 A 21 9 1333 4.98 2 *5 U Q 14 1.6 3 82 127 3.62 .OL9 e2 37 1.34 7 .32 e2 2.18 .Dz .04 e1 24 



I- - 1- 
4 171 3 100 g.1 48 32 1075 9.W Y d Y .Z 33 1.2 Y U 299 1.32 .lo0 7 28 2.92 8 .35 U 3.39 .02 .OZ el 7 

4 225 b 37 g.1 43 17 228 6-20 7 Q U Y 39 .6 e2 U 1W 1.42 .067 3 58 1.22 9 .39 <2 2.22 -20 .07 1 4 

4 288 .2 105 .Z 113 39 979 8.50 U Q e2 e2 13 -2 Y *2 268 1.47 .065 8 137 4.56 9 .25 Y 5.23 .01 .07 61 4 

4 ln 2 W g.1 48 33 1067 9.W U d .Z 82 33 1.0 .Z Y ZW 1.31 .lW 7 27 2.93 8 .3b Y 3.39 .02 .02 4 6 

el 94 3 145 g.1 89 33 745 6.76 g2 4 Y g2 29 .S e2 C! 226 1.04 .W 6 110 3.67 12 .23 Q 4.50 .OT .Ob 1 S f 

VI-CL-107 

VI-PL-10B 

VI-PL-110 

m.. 

- 
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VI-PL-149 el 299 b 105 <.l 7b 29 8% 4.35 Q 45 2 2 26 e.2 Q 8 121 1.01 .Os2 Q W 2.52 103 A3 Q 2.25 .01 .02 el 12 
VI-PL-1M *l 91 e2 83 q.1 87 34 605 4-83 b 4 2 2 35 <.2 Q B 141 1.24 .OS0 *2 86 2.42 85 .37 2 2.14 .a .02 el 23 

<1 60 7 86 .2 76 24 505 b.07 3 6 Q 2 27 e.2 e2 10 136 1.24 .W e2 60 1.76 18 -67 2 1.95 .02 e.01 el 2 
VI-PL-152 4 133 e2 116 .I 89 31 637 5.42 Q 6 Q 3 23 e.2 <2 7 171 1.27 .Ob9 s2 82 2.10 39 -57 b 2.67 A 2  -01 e1 3 

RE VI-PL-153 
s r m M o  CIUI-R 

I VI-PL-153 I 6 111 5 18 e.1 39 55 192 3.79 4 a5 <2 e2 114 e.2 <2 6 M 1.66 .039 Q 37 .29 45 A9 3 1.10 .01 e.01 2 4 

6 16 7 17 e.1 39 53 1863.61 b 4 e2 Q 107 e.2 <2 10 82 1.57 .037 e2 37 .27 U .b7 3 1.06 .Ol .01 e1 5 
20 t.z 43 131 7.4 n 33 1039 3.94 43 is 7 M 54 16.7 14 17 M) .49 .w7 41 a .92 IM .w 34 i . ~  .06 -16 io tm 

I@ - .SW GRAI( YWPLE IS oio~sim WITH ML 3-1-2 nci-nm-nzo AT 9s m. e FOR om mum AYD i s  DILUTED TO io ML YITH UATER. 
THIS LEACH IS PARTIAL FOR MN FE SR CA P LA CR f f i  BA T I  B Y AN0 LlWllED FOR HA K AND AL. 
ASSAY RECCWEWDED FOR ROCK AHD M R E  SAllPLES IF W PB LW AS > lX, AG > 30 PPM L AU > loo0 PPB - SAMPLE TYPE: Pl ROCK P2 ROCK PULP 
ssmlcs b a t  minn 'RE' are dmli cate heamlea, 

AW ANALYSIS BY ACID LEACHlM FROn 10 WI SAMPLE. 

od zfgy SIQNED .D.TOYE, C.LEQlG, J . W G ;  CERTIFIED B.C. ASSAYERS DATE RECEIVED: OCT 17 lW4 DATE REPORT MAILED: 
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1 147 3 21 .2 14 3 143 9.S7 e2 
e1 181 4 37 .8 26 10 514 10.19 82 

bSooy1O13 __. t 272 7 48 .z 29 11 zn 4.24 ez 

kMOu/001 , 
4sw*/002 
4sw*/003 
4100(100( 
4sm/Oos 

4sm/006 
4s04(1007 
4sw*/008 
4 M Q y m  
45oaY/010 

I 343O/Wl ~ I 14 140 12 44 .1 28 13 266 S.33 5 d e2 U 35 e 2  e2 4 180 .60 .Ob7 3 66 1.07 10 .37 e2 4.83 .M .OS 3 13 14 
1 7 11 16 e.1 2 1 92 2.54 <2 eS e2 20 20 .4 e2 e2 46 .19 .031 27 6 .14 17 .(M 2 5.16 .01 .02 e1 6 
2 351 6 38 .4 26 10 225 2.W e2 d e2 e2 22 .I G! *2 84 .36 .Om 7 46 .78 15 .21 4 6.17 .01 .OS 8 14 
2 52 7 27 e.1 18 10 276 7.28 e2 *S e2 82 20 .8 ~2 e2 270 .27 .OS2 5 107 .82 11 .SI <2 5-60 .02 .02 e1 10 
1 % S 28 e.1 ZS 8 SbS 6.41 2 d e2 e2 31 .7 e2 *2 222 A 2  .OS3 6 71) 3 7  12 .O 2 3.01 .01 .02 el I 
1 76 7 76 .I 34 13 445 8.40 e2 eS 4 4 21 .I e2 e2 211 2 3  .062 6 102 1.14 19 A 4  2 6.57 .01 .02 Z Z 
1 39 5 21 .4 15 5 287 6.011 3 e5 *2 a2 26 .3 3 <2 282 .M .OW S P .SO 14 .S5 3 3.34 .01 .01 1 3 
2 20 4 26 .S 26 4 P8 7.50 2 e5 ~2 Q 15 .7 2 4 409 A0 .OS0 3 124 2 1  13 .E9 3 2.02 .Ol .01 1 2 
1 368 S 26 -3 IS 4 M O  S.31 e2 e5 Q Q 23 .3 e2 a .44 .M 4 39 A1 13 .?S 3 2.88 .02 .01 el 7 
2 171 4 25 .6 21 9 225 7.7k e2 6 4 4 30 a.2 e2 4 280 A1 .OR 3 55 -55 11 .69 e2 2.22 .Ol .02 2 14 
1 279 6 40 .4 30 12 277 4.90 Q e5 4 22 *.2 4 e2 1S1 .42 .OS9 6 58 1.02 12 2 8  4 5.33 .02 .02 3 4 

5000/001 
swo/oo2 - 

I I  STAYDARO C/AU-S I 20 58 39 137 7.2 75 32 1101 4.16 42 17 7 37 54 19.4 14 21 63 .SO .09Z 41 60 .91 1M .09 34 1.97 .Ob .1S 11 48 

1 300 5 66 .4 55 16 M7 4-69 5 4 4 e2 23 .3 5 e2 183 .61 .OW 7 58 1.50 14 .39 4 4.13 .Ol .03 1 7 1 364 82 S2 .3 35 13 616 6.28 e2 e5 *2 *2 13 .3 a *2 215 .16 .OR 8 64 1.34 13 .S6 2 4.64 .01 .OS e1 7 

tm: SOIL. S m D  ler beg lmltw 'RE' arc chollcate sondes. 

r 



4 534 11 60 .C SI 33 2106 4.62 <2 d U e2 17 .I e2 <2 145 1.57 .On 4 SO 1.W 16 .I9 3 5.4? .Ol .OS el I 
1 325 10 30 .I 2.5 I1 Us 3.39 e2 6 Q 4 7.7 .3 .2 2 112 .t4 -074 3 32 .?S 12 .18 3 3.59 .Ol .OS <I 8 I vi-isdo 

VI.la661 - 
SIAMOMO CfAU-I I 19 57 16 128 6.9 72 32 10SS 3.96 b? 15 7 35 I1 18.2 14 19 61 .I1 .W2 10 58 .91 la3 .08 33 1.M .Ob .lI 10 rb 

. 



P m  l o f  6 

14-DE-94 REPOR? 30657 w3P.xOUnU 2023- 

82 VI-PL-011 ~ 

VI-PL-023 
VI-PL-026 
VI-PL-028 
VI-PL-108 

VI-PL-149 
VI-PL-150 
VI-PL-151 
VI-PL-152 
VI-PL-153 

VI-PL-019 
D VI-PL-011 

7 

8 
8 
3 

1 
11 
(1 
4 
1 

29 
79 

EC PPN 
1 8  
80-1 

<.5 
.6 

<.5 
<.5 

.5 

<.5 
<.5 
<.5 
<.5 
<.5 

<.5 
c.5 

?I 4 
ICP 
80-1 

.26 .50 
2.06 3.23 
1.53 2.93 
2.09 3.24 
1.76 3.72 

.71 2.07 
2.07 3.36 
1.06 2.40 
2.15 2.73 
.26 1.68 

1.86 3.25 
.27 .51 

14-wc-$4 

v PPX CR ppn 
IC0 I W  

80-1 80-1 

5.11 
7.16 
6.37 
6.42 
6.66 

5.92 
7 .22 
6.69 
7.01 
7.20 

6.68 
5.22 

.04 

.06 

.07 

.06 

.09 

.04 

.07 

.06 

.os 

.oc 

.oc 

.04 

.Ol 

.23 

.I7 

.16 

.28 

1.10 
.60 
.06 
.28 
.03 

.34 

.02 

6 .78  
6.31 
6.82 
6.81 
5.99 

4.43 
6.46 
8.48 
5.86 
11.1 

7 .22 
6.98 

PICL 2 o f  C 

IIEPOR? 30657 yoRxoRou 2023- 

mi ppn ~1 b co ppn YI ppn 
ICP I W  I W  ICP 
80-1 80-1 80-1 80-1 

VI-PL-149 
VI-PL-150 
VI-PL-151 
VI-PL-152 
VI-PL-153 

VI-PL-019 
D VI-PL-011 

19.5 .55 170 51 1180 5.94 22 42 
33.6 .86 293 86 1360 7.68 31 67 
32.1 1.01 299 67 1330 7.55 22 49 
31.1 .88 240 86 1260 7.86 28 63 
31.1 .88 327 75 1290 9.95 42 42 

30.6 .84 292 86 1610 7.43 27 55 
14.1 .57 179 25 730 5.92 11 14 

D - QUALITY CON?ROL DOPLIUTS 
J 



P1Q J o t  6 

14-DEC-94 m o n z  30657 WP.XORDER 2023- 

co PPW zx PPW AS PPU SR PPW 1 PPU ZR PPU no PPW M PPW 
ICP ICP ICP ICP ICP 1CP ICP ICP 
80-1 80-1 80-1 80-1 80-1 80-1 80-1 80-1 

5810 35.1 16 274 11.3 36.0 2 8.4 
244 86.3 <3 205 20.6 15.3 <1 t . l  

286 89.3 <3 229 21.a 29.6 tl .4 
974 106 <3 182 20.6 67.1 <1 .7 
210 13.3 (3 164 23.7 26.4 2 t. l  

SmmA 

........................................................................................... _______---------- 
VI-PL-011 
VI-PL-023 
VI-PL-026 
VI-PL-028 
VI-PL-108 

VI-PL-149 
VI-PL-150 
VI-PGUl 
VI-PL-152 
VI-PL-153 

VI-PL-019 
D VI-PL-011 

250 96.B t3 133 12.0 31.8 <1 .3 
87.1 101 <3 2 61 17.0 36.5 tl .I 
52.1 93.2 t3 179 19.8 51.0 tl t.1 
118 12 4 <3 196 18.4 41.5 <1 .2 
16.8 34.1 t3 682 16.5 36.1 5 .l 

1670 103 a 23s 18.1 47.9 tl 1.4 
6060 36.0 18 281 11.6 36.6 2 8.3 

P1Q 4 0 f  6 

14-DU-94 REPOR* 30657 WPXmDsR 2023- 

La PPU W PPU PB PPU BI PPI4 
ICP ICP I W  ICP 
80-1 80-1 80-1 80-1 

6.1 (10 5 Do 
9.6 <lo <2 t 3  
9.5 (10 <I t3 
8.5 <lo t2 (3 
ll.s t i 0  <2 t3 

VI-PL-149 
m-PL-150 
VI-PL-151 
VI-PL-152 
VI-PL-153 

VI-IL-019 
D VI-PL-011 

<1 t10  <I 386 5.4 (10 <2 t3 
<1 (10 t 5  259 8.4 tl0 t 2  <3 
<I (10 t s  35 8.7 (10 t 2  t3 
tl (10 t 5  154 8.3 t10 t2 <J 
tl tl0 t S  54 8.5 <lo t2 t3 

tl <lo t 5  63 8.1 t10 t2 w 
<1 t10  t 5  4 5.5 <lo 1 IR. 
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I 

I 
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I 
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I 

a 

2 

F 
0" 
F 

9 

0 

% I l l=  

3 

D 



J 
0.3. 

0.2- 

v) 

P 

0 20 40 60 80 100 120 140 160 180 2 
PPm 
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I 

2 

1 

0 
20 40 60 80 100 120 140 160 180 2 
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O i  
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a ppm 
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/ 
Feldspar Fractlonatlon - Sorting Model : AN, AB 

OR, BT 

I- / 
AN, AB 
OR, BT 

Feldspar Fractlonatlon - Sortlng Model : 

t 
SE I /  
1 

CH - (M~~ ,F~)12(S lJI lyO2qOH)l8  

SE - KA#S15010(OH)2 

Od- ET- K(Fo,MgpAISWOlO(OH)z 0 

Alkali 
Motasom. 

I 

cn 

Al/zr molar ratlo 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 .a 

g 1.2 

- a 
E 

t 
t 

e 

0.8 P 
2 

8 OA 

a 

/ 

AN. Feldspar Fractionation - Sorting Model : 

CH - (Mg~,Fe)l2(Si~nl)~ZO(OH)lS 
BT - K(Fe,Mg)SAiSUOlO(OH)Z 
SE - KADSD010(OH)2 
PIN - CaAi2S1208 
PIE-NaAiSISOS / 

I 

/ O R r  
OR Alkdl 

Metaaom. 

I 

/ CH ~ ~~ 

0.4 0.8 1.2 
A i m  molar ratlo 

AN, AB Feldspar Fractionation - Sorting Model : 
CH - (Mg~l~0)12(sl~Al)so2qOH)lS OR, BT 

- 6a 

AN - CaAiZS1208 - AB-N.A1SUOS 
Alkali 

Meteaom. 

CH 

AII;Lr molar ratio 
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Cllnopyroxone - Plagloclaae Model : 

CH - (Mg~i.Fo)l2(Sl,A~~2O(OH)l8 
CP - C.(F..Mg)Si208 
AN - C.AIZS1208 
AB - N.AIS1308 

- 

1.6- 
0 - E 
L 'ii 1.2- 
E 
!2 m 
5 0.8- 
t 
0 
Y 

0.4- - si - cn 
0 

0:2 014 0:s 0:s i 1.2 1:4 1.6 1.8 2 
Slm molar ratlo 

I Ca & Na 
Metaeom. 

I Cllnowroxene - PIagloclaao Model : / 

AN, AB 
CP 

~ 

/ f  

c-- si - cn 
0 O h  0:4 0.6 0 1  1 lh 1:4 1:s 1.0 

Sim molar ratio 
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2 
Clnopyroxene - Plagioclase Model : 

AN, AB 
CP 

CH - (Mp,Al,F~)12(Sl,Al)8020(0H)18 
CP - Cl(Fe.,Mg)Sl208 
AN - C.Ai281208 
AB - N.AlS1300 / f  

5 E 1.2j 

Ca 6 Na 
Metuom. 

f--- 81 - CH 

0 0.2 0.4 0.6 0.6 1 1.2 1.4 1.6 1:s 0 

S i m  molar ratlo 

a 

1 .e 

Ciinopyroxene - Plagioclase Model : 

CH - ( M ~ ~ l A I , F ~ ) l 2 ( S i ~ ~ n l ) l 2 O ( O H ) l ~  CP 

I 

AN, AB 

/ t  
CP - C.(Fe,MO)SI208 
AN - CdlZsl208 
AB - N.AiSl300 

/ 
4 - S I  - CH 

0 0:2 0:4 0:s O h  i 1.2 1.4 1.8 1.6 
0 

Slpr molar ratio 
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n 

1 .e 
0 

3 
ii = 1.2 
E 
!2 * 
z 0.8 
2 
0 a 

0.4 

0 

Cllnopyroxono - Plagloclaso Model : 

CH - (Mg~l,Fm)l2(Sl~nl)8020(0H)lS 
CP - C8(FO,Mp)S1208 
AN - C8A12SI208 
AB - N8AISI308 

I 

AN, AB 
CP 

/ t  
w Ca & Na 

Metuom. 

! 0 - SI - CH 

0.2 0.4 0.8 0.8 1 1.2 1.4 1.8 1.8 
SIm molar mtlo 

1 .e 
0 - 
1 .. m 

1.1 
E - 
!2 

0.r 

2 
0 
Y 

0.4 

Cllnopyroxeno - Plagioclase Model : 1 

AN, AB 
CP CH - (Mg,Al,Fe)l2(Sl,Al)802O(OH)lS~ 

CP - C8(FE,Mg)SIZO8 
AN - C8AI2S1208 
AB - N8AISDO8 t 

! 
Ca & Na 

MOta8Om. 

- SI __t CH 

I 0:2 0.4 0.8 0.8 1 1.2 1.4 1.6 1.8 
SI/Zr molar ntlo 
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1.6- 
0 

8 . 
;a 
E 

1.2- 

!z m 

g 0.8- 
z 
0 
c5 

0.4 - 
7 

Cllnopyroxene - Plagloclase Model : I 

AN, AB 
CP CH - (Mg,Al.F0)12(Sl,Al)802O(OH)18 

CP - Ca(FO,Mg)S1208 
AN - CaA1261208 
AB - N.AISUO8 

f-- SI - CH 

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 
0 

SlEr molar nllo 

- 
Cllnopyroxene - Plagloclaao Model : / 

AN, AB 
CP CH - (Mg,Al,F0)12(Sl,Al)8020(OH)l8 

1.6- CP - Ca(F.,Mp)81206 

AB - N.AISDO8 
0 AN - CIAIZS1208 - 
I E 
'i 1.2- 
L m 

Ca & NE 
Metasom. 

CH 

Slm molar ratlo 
! 
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LT 

1.8- 
0 - 
1 
5 'ii 1.2- 

- ; -  
6 
$ 0.8- 

0 s 
2 

0.4- 

Cllnopyroxene - PIagloclase Model : I 

AN, AB 
CP CH - (M~,AI ,Fo)~~(S~,AI) )M)~~(~H)IE 

CP - Ca(h,Mg)SIZOB 
AN - C.Ai281208 
AB - N.AISDO8 t 

I 
Ca & Na 

Metasom. 

SI - CH 
0 

0 0.2 0.4 0.8 0.8 1 1.2 1.4 1.8 1.8 
SI/zr molar ratio 
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1, 

I 'I .a 
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a 
1 .5 - 2  2.5 
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I 

11 
I 
I 
I 
I 
I 

1 

0.9 

0.8 

0.7 
0 5 0.6 

5 
0.5 

E $ 0.4 

0.3 

0.2 

0.1 

0 

Or, Bt 

a 
0.5 ping 1.5 - 2  

(2Ca+Na+K)/AI molar ratio 
Chl 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Or, Bt 

0.8- 

0 

0 

1 - 

1 

0.8- 

0.5 P 
(2Ca+ 

Chl 

1, 

Or. Bt 

v .  
J 1.5 2 
i+K)IAI molar ntlo 
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mm 

0.14 

_. . . 

0.11- 

0.1 - 
0 

3 0.w- 
L - 
0 : O.-- 

0.M- 

Om- 

0.12 

0.1 

0 n 0.08 - k 
0 

ii O.Oe 

0.04 

L 

0 
0 0.2 0.4 0.6 0.8 1 1.2 

K20 wtx 

0 
0 0 1  0.4 0.1 01 1 1 f  
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LOWER JURASSIC - ISLAND INTRUSIONS 
Gomite, Gnnodioritc & Quartz Diorite 

I 1 HEBER PROPERTY 
PRELIMINARY GEOLOGY - 

TRIASSIC - KARMUTSEN FORMATION DATE: 
pillowed 8 Lnpilli Bmlu 

Petrographic Rock Sampler: HI, H2. 
T f l B d a  SCALE: I :SOOOO 

P FIG 2. ! ? 3 km 
- 

~S:bZE16V))2F13\V 

ALBERNl M.D. 

i 
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I 
I 
I 
I 
J 
J 
1 
;I 
I 
5. 
1 

SA.IPLE Heher 1 

LmOLOGI': Bird I Basaltie andesite (q4ite) 
ALTERATIOS TIP!? chlorite - epidote 

Hand Samplr Description: 
Grey blue, medium to fine grained rock containing large peen phenocrysts (up to lmm IO&. .hygdules 
(a!% Imm) are in!Xled with a pale green mineral and sometimes rimmed by a white or pink mineral (most 
noticeable in haid specimen'offcut, not in chip). Blue-white biaded plagioclroe phenoqsu are common 
(a\% 4mm). -4 black-dark peen mineral eenerally lmm) is interspersed IIUOU&JUI h e  pound mass. 

. .. 

. .  

>UncrpI Y* Distribution & Chanctrrirticr Opt. Prop. 
PlPPioclase 49 &mercqxrph?ntic md l a h ,  gencrally-a.dp in appearance, l ~ p r l y  - 

due to chlorite panicles dus:cdthroughout 
c&lOp)TOXCfle 21) subhebl  gains, up to lmm across, dispersed throu&out the 8 x 3  buef - 

goundmus . 0.015 
B I O U W ' G ~ ~  - unknj\i?u 10 gmndgy, cwemely f i e  gained p e n  and brawwn alteration products, . 

ditfirre throughout the section 
Chlorite 07 irreg~lar patches, throughout the recticn bl biret, -gn 

~ 

pleoch 

JJYSOR \tL\T.RIS - 
JUnrrnl % Dirtributlon & ChrnctrrirrScr Opt. Prop. 
TitYlite clwen throughout - fme gained. s e c c n w  alteration of mafic 

minerals 
r\&gWitt 05 ihenite euolution lamna:, euhcd-a1 gsim - m a t  Imm across 
Quanz 05 porribly with K-feldspar in vesicles 
K-feIdStpar 

05 

Os? pi& mineral, fillig w i c k s  in hand smple. (centres filled wikh 
FXhniIe), a150 tklIIl* pkgiCCl3Se 

Epidote 01 f i e  gained, granular, dong edger of chlorite patches yllwv'p 
RChnitC 02 rajiating fibres, infrlliiy vesicles - 2mm in lea& cross panem nonpleoch . 

r a i n d o n  
Calcite IC. interstitial 

Thin Section Dncription: 
;tn?gdulu basalt w i t h  glomropph~ritc plag2oclase ret in an interpndar. medium to f i e  pined 
groundmass of dominantly plagioclse laths, elmopyosene and mawetite. Extemive chlorite and titanite 
alteration suggest the rock is now a 'spilite'. The alteration is consistent with late magmatic-hydrothcmal 
flu& within the flow, or with possible propylitic style alteration associated with 1 subsequent hydrothermal 
system. 



Heber 1: Plagioclase laths and glornerporphyitic plienocqsts in a line grained dark groundmass, with clinopyroxene 
grains @rightly coloured) and patches of chlorite (mottled). Field of view = Smm. XPL. 

Heber 1: As above. in pl;inc liglil. slioniiig the dislribution of ningnclilc grains (0p:iqw). Field ofvicw = 5mm. PPL. 



Heber 1: Amygdule filled with prehnite. quartz and possible K-feldspar. Field of view = Smm. XPL. 



1 ) . '  : 1 .. 

Hand Saniplr Drscription: 
bfo&d &-k and light green-gay, fme mined rock The rock is cut by yellowv green filled veinletl and 100 o 
of the rock is \-q space, infllcd \si91 the same yellowr green mineral. The senion consists dotninantly of the 
vein material. 

3 W O R  MIXERALS 
3 f i n m l  % Distribution & Chancterirtics Opt. Prop. -, 
Broqx'Green fme grained 30 
rmlolO\iTlS proportions 
Prehnite (1) 20 in vesicles and dispened throiigh gmdmass hi& b i d .  , 
.tnphbole 20 fibrous yIIwv-bm $1. 

Cliioppoxcne 10 primar?; as in Hebu 1 

. .  

fme grained, panicles disremimttd throughout the section in variable 

plcoch 

Epidote os 

BITSOR \llSST.R-\LS 
3fincnl  K Distribution & Chanctcristicr Opt. Prop. 
Vesicles OS up to Imm across, rounded to irregular shapes 
.\lapetite 64 remnant euhedral pim, iiith rtro1u:ian lvnallae 
Quanz 05 infilling am:xdules 
E;-feldspar 02 am)gdules, inMkg 
q n r a  IC \with osihticn rinr (kcmuire) 

Thin Scction Dcrerlption: 
Vesicular basalt, with wsicles occasionally infilled by prehnite. .4keration of the rcck is strong, with the 
sample now cwsistiq almos: entirely of a mixture of prehnite, 8 fibrous amphibole and f i e  grained &o\m 
brom and p e n  minerals. S o  primary plagioclase is left in the section, however a remnant KLXW~ suggesting 
plagi:cclase laths in the groundmass is appzcnr The alteration is again consistent with a strongly altered 
spilite. Field relations, pa<icularly the presence of absence of propylitic alteration in other rock ~ p c s  would 
help confm or deny any possible association with a minenlized system. 

In general, the texture in this srmpic is  very similar to that in Heber 1. Heber 2 is somcwhar fmcr gained and 
contains more vcsicles'am>~dules. The nlteration, as noted above, is strongu and may relate to the position 
within the flow sequence. 

. .  



Heber 2: Amygdule filled with prehnite and epidote. Surrounding groundmass is highly altered (spilite) and contains 
prehnite, epidote and clinoppsene. Colour variation in the groundmass suggests weak layering. Field of 
view-5mm. XPL. 

Heber 2: Area near to the above amygdule. showing remnant plagioclase texture. Field of view = 5mm. PPL. 



, .. . .. . . ,. SAMP1.E: Heber 3 .. ~ 

I.TTHOI,OCV Diorite I Quartz diorite 
ALTERATIOS TYP&: Sericite (we& to moderate), K-feldspar (wcak) 

Hand Sample Drscription: 
Light to medium gey, massive medium mined rock Euhedral black homb!ende (ais 4mm) is disseminated 
throu&out the white mavix Pirk K-feldspar is concentrated in patches, pixsibly along a fhcntre, on one 
side of the chip. A green mineral occurs along some Gacturer. 

3LA.JORlllSERAIS 
J I in rn l  n Distribution k Chamctcristicr Opt. Prop. 
Plagioclase 35 
Sericite 20 rep!acing cores of feldspar, throughout section 
K-fe!dspar 12 conceatrrtcd in patches, rimming plagiwlase phenoqsu  
Quanz 10 subhednl grains 
Hornblende 10 phenoc;?ru, euhedrrl, up to l m m  long in reciron 60-120 ck., . 

pleoch bngn . 

&rhorite 
Titanite 

Epidote 
Mapetire 

NISOR l UATRA1.S 
Mintml vi Distribution k Chamctrristics Opt. Prop. 
chlorite 05 replacing biotite c h e n m r u  b1.B biret 

dark Fink bn 
brown - gey 
reflect. 

03 
G2 p u l a r  cIusten.l-igh relief 

01 replacing biotite, with chlorite 

ro;nded-grains, ckcrn&d with Chlorite patches 

IC 

Thin Srction Description: 
hfedium gained, subhednl granular i l t r u i ~ e  rock The rock originilly contained both hornblende snd biotite 
phen0Cx)rts. The latter are now aitcred to chlorite. W y  m i n x  quam is present, suggesting a diorite 
composition Tie plaioclase is moderately altered to sericite (dominantly in the cores) and Ovinning is 
largely preserved XGnor to moderate K-feldspar appears to be secondar?; m d  replaces the fims of some of the 
plagioclase. K-feldspar distribution may Se controlled by hcntrer. 



c 

d 
Hekr  3: Subhcdral granular diorite with hornblende. chlorite (atler biotite) and rricite a l t e d  plagioclase. Field of 

view=smm. XPL. 
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