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SUMMARY 

During the fall of 1996, Aqua&we Mineral Development conducted a drilling program on it’s wholly owned JI 
property located along the south coast of B. C. approximately 90 kilometres northwest of Vancouver. The property 
is situated along the west side of Jetis Inlet in steep, heavily forested terrain typical of the Coast Mountains. 

The coastal region of British Columbia is host to nmnerou~ mineral occurrences, among them volcanogenic 
massive sulphide (VMS) deposits such as the Britannia deposit north of Vancouver, B.C. The Britannia mine 
operatedfrom 1905 to 1974, producing 47.5 million tonnes of copper ore at a recovered grade of 1.1% Cu, 3.8 
g/t Ag and 0.39 g/t Au. 

Early this century, massive sulphide mineralization uw discovered on Mt. Diadem approximately 16 kilometres 
northwest of the JI property. This, along with the JI property are located within northwesterly trending “roof 
pendants ” of Mesozoic age volcanic and sedimentary rocks. These roof pendants are thought to be correlative 
with the rocks that host the Britannia deposit. 

Aquaterre acquired the JI property as a result of research into readily accessible VMS type exploration targets 
and prospects along the coast of British Columbia. In 1993, six contiguous claims totalling 88 units (2,200 
hectares) were staked by Aquaterre. The property covers an area where stream sediment sampling in the 1970’s 
encountered highly anomalous copper values. No bedrock sourcefor this anomaly was ever documented. 

During 1993/94 Aquaterre spent approximately $144.000 on geochemical and geophysical surveys on the 
property. This work defined highly anomalous west-northwest trending copper-in-soil anomalies over an area of 
350 by 1,300 metres. The anomaly is underlain by a steeply dipping sequence of volcanic and sedimentary rocks 
intruded by several wieties of sills and dykes. Gophysical surveys (1994) outlined induced pokri>ation (IP) 
“highs ” and reristivity “lows ” coincident with and immediately uphill of the soil anomalies. 

The 1996 drill program consisted of hvo 400+ metre holes designed to test coincident geochemical and 
geophysical anomalies. Drilling revealed a highly variable, weakly metamorphosed sequence of volcanic, 
sedimentary and intrusive rocks. Significant amounts of pyrite were found throughout many of the lithologies. 
ICP analysis revealed anomalous amounts of copper in both holes, especially in t@aceow sedimentary rocks and 
occasionally in volcanic/intrusive rocks. Copper mineralization war observed in dn’ll hole JI 96.01 in three 
distinct areas, one of which yielded an assay of 1.9% Cu over 0.20 metres within a 30 metre copper anomalous 
section of andesitic tt&aceous rocks, flows and cherty sediments. 

Petrographic work revealed mineral assemblages that suggest the most probable environment is a contact 
metamorphic zone. It also indicated that the volcanic rocks are similar to but finer grained than those that host 
VMS deposits such as Britannia. In addition, it states that exploration should be directed toward more coarsely 
‘Fogmental” volcanic sequences as these would be indicative of volcanic cenIr@ oflen proximal to many VMS 
deposits. 

The pervasive and substantial amounts of pyrite found in many of the lithologies is notable and may indicate a 
superimposed younger mineralizing event. Such mineral&ion is not unusual within the halo of porphyry type 
systems. Contact metamorphism ar described in the observed stratigraphy wuld be consistent with an 
environment proximal to a porphyry system. 

The JI property bar good exploration potential for VMS and/or porphyry targets and additional work is 
recommended. As the large geochemical anomaly appears open to the northwest, it is recommended that the grid 
be expanded and that additional soil and rock sampling be conducted. Movement in this “up ice” direction will 
allow the assessment of the stratigraphy for potential VMS host rocks as well as indicators of porphyry type 
systetm. 
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INTRODUCTION 

During the fall of 1996, Aquaterre Mineral Development Ltd. completed a diamond drilling 
program on the Jl property. The objective of the program was to test coincident geochemical 
and geophysical anomalies in an area underlain by rocks believed to be similar to those that 
host the Britannia volcanogenic massive sulphide (VMS) deposit. 

LOCATION AND ACCESS 

The Jl property is located along the south coast of British Columbia approximately 90 
kilometres northwest of Vancouver and 44 kilometres east of Powell River (Figure 1). The 
village of Egmont, at the northern end of the Sechelt Peninsula, is situated 14 kilometres south 
of the property. Geographic coordinates for the property are 49”52’ north latitude and 
l23”56’ west longitude on NTS Map 925113. 

The claims are accessible by air and water. The 1996 exploration program required the use of 
a small barge to transport equipment up Jervis Inlet to the claim area and a Hughes 500 
helicopter (Vancouver Island Helicopters) to sling equipment and materials to pre-constructed 
drill pads. Logging roads originating from Hotham Sound access the south-central portion of 
the claim block. 

TERRAIN 

The Jl property is situated along the west side of Jervis Inlet in the Coast Mountains of 
southern British Columbia. Topographic relief on the property is 1,465 metres ranging from 
sea level to the Mt. Calder summit on the Jl-1 claim (Figure 2). Slopes are generally steep 
due to the deep glaciation that carved coastal fjords such as Jervis Inlet. Outcroppings are 
abundant, locally forming a step like series of west to northwest trending bluffs. The gentler 
sloping benches between these bluffs are often devoid of rock exposures. Steep slopes, 
especially those near tide water, show abundant rock outcroppings. The central portion of the 
claims, covering the local height of land between Jervis Inlet and Hotham Sound, is less steep 
and contains several lakes and ponds. Freil Lake, the largest on this peninsula, is situated in 
the southwest portion of the property. 

The property is heavily forested with stands of cedar, fir, hemlock, spruce and pine. 
Deciduous underbrush is locally dense, especially along drainages and in logged areas. Road 
based clear-cut logging has taken place in the south and central portion of the property. 
Helicopter logging has been carried out in several areas on the Jl-3 and 4 claims. One such 
clear-cut on the Jl-3 claim served as the site for two drill pads used by Aquaterre during the 
1996 program (Figure 2). 
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CLAIMS 

The JI property, shown on Figure 2, is located in the Vancouver Mining Division and consists 
of six modified grid claims. Details of the claims are as follows: 

Claim Name Record No. 
JI 1 317922 
Jl 2 317923 
JI 3 3 17924 
JI 4 317925 
JI 5 317926 
JI 6 320376 

Total Units = 

No. of Units Record Date Exoirv Date 
20 May 27, 1993 May 27, 1997 
20 May 26, 1993 May 26, 1997 
20 May 26, 1993 May 26, 1999 
18 May 26, 1993 May 26, 1997 
4 May 26, 1993 May 26, 1999 

.-A Aug 05, 1993 Aug 05, 1997 
88 

Aquaterre Mineral Development Ltd. originally staked these claims and has a 100% ownership 
interest in the claims listed above. 

HISTORY 

Regional Historv: 
The mining history of the region dates back to 1888 with the discovery of the Britannia 
volcanogenic massive sulphide (VMS) deposit along the east shore of Howe Sound located 30 
kilometres north of Vancouver, B.C. This deposit became the most notable base metal mine 
along the southwest British Columbia mainland. Between 1905 and 1974, 47.5 million tonnes 
of copper ore was mined from ten zones along what is referred to as the “Britannia Shear 
Zone”. Other base and/or precious metal deposits such as Anyox, Granduc and Eskay Creek in 
the Stewart region and Myra Falls on Vancouver Island further exemplify the VMS potential 
of the coastal region of B.C. 

Local History: 
The Jervis Inlet area attracted early prospectors to the prominent reddish colouration of 
mountains in the Mount Diadem area approximately 16 kilometres northwest of the JI property 
(Figure 3). Prospecting, trenching and tunnelling by 1917 revealed several narrow (C 10 m) 
zones of base metal mineralization. Further advancement of these properties was hindered by 
the lack of infrastructure and rugged nature of the area. 

During the 1970’s, the Anaconda Company, owner of the Britannia Mine, completed some 
drilling on the Mount Diadem properties. A 1993 program of airborne geophysics by Noranda 
Exploration Company was the most recent work reported on the Mount Diadem properties. 

The earliest recorded work on the Jl property area was in 1974 when strongly anomalous 
copper was detected in stream sediments near the JI-5 Legal Corner Post. This led to a 
program of geological mapping along with soil and rock sampling. The soil survey identified 
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a northwest trending copper anomaly measuring approximately 300 by 900 metres. Values up 
to 1,320 ppm copper were reported. No bedrock source was ever discovered. 

In 1993, Aquaterre Mineral Development Ltd. conducted research into the exploration 
potential for VMS deposits along the British Columbia coast between Vancouver and Stewart. 
Identification of favourable host lithologies in readily accessible areas resulted in the 
acquisition of the JI property. During 1993 and 1994, Aquaterre expended $144,000 on 
programs of geochemical sampling, geological mapping and a geophysical (IP) surveys. This 
work defined a strong 1,300 metre x 350 metre west-northwest trending copper-in-soil 
anomaly coincident with and downslope of IP “chargeability highs” and “resistivity lows”. 

GEOLOGY 

Rehonal Geoloey: 
The region is dominated by Cretaceous to Tertiary Coast Plutonic rocks that intrude and 
enclose northwesterly trending “roof pendants” of several ages. These have been subdivided 
(Roddick et al, 1979) into two lithologic units (Figure 3). The oldest consists of pre-Jurassic 
metamorphosed volcanics and sedimentary rocks including gneiss, schist, quartzite and 
amphibolite. The second unit comprises Jurassic to Cretaceous volcanic and sedimentary 
rocks. Representatives of this second unit include the Britannia, Mount Diadem and JI roof 
pendants, which are reported to have similarities to the Cretaceous Gambier Group. The 
stratigraphy of the Gambier Group consists of andesitic to dacitic pyroclastics and flows, 
argillite, siltstone and cherty sedimentary rocks (Sutherland-Brown, 1970). 

The Coast Plutonic Complex is comprised of older, commonly foliated diorite to granodiorite 
and younger, massive plutons of quartz diorite to quartz monzonite. The intrusive rocks have 
produced contact metamorphic aureoles several tens of metres in width. Products of 
metamorphism commonly include biotite with actinolite and cordierite in the more reactive 
lithologies. 

Prooertv Geoloev: 
The JI property is underlain by two of three northwesterly trending roof pendants that traverse 
the Saumarez-Mount Calder peninsula. These pendants, believed to be correlative with the 
Lower Cretaceous Gambier Group, are enclosed and intruded by granodiorite to quartz 
monzonite of the Coast Plutonic Complex. 

Detailed surface mapping conducted primarily on the II- 3 claim (Saumarez grid) during 
1993/94 revealed an assemblage of metavolcanic and metasedimentary rocks intruded by 
various dykes and plutonic rocks. Three layered rock units were identified in the field. The 
first type described as felsite, is comprised of undifferentiated, white to dark gray felsic flows 
ranging from dacite to rhyolite (Figure 4). These massive, fine grained rocks contain 
occasional feldspar and quartz phenocrysts. Pyrite disseminations are ubiquitous and where 
abundant, the rock is bleached to a quartz-sericite-pyrite phyllic mineral assemblage. 
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The second layered rock unit identified is an andesite tuff. It is described as a fine grained, 
green-gray, bedded tuff with bedding exemplified by thin laminae of quartz and feldspars. 
Often intercalated within this unit are dark gray argillites. This rock unit is altered with 
epidote, chlorite and silica. Variable amounts of pyrite are present with minor specular 
hematite and magnetite. A third unit, termed andesite tuff/felsite, is a transitional unit. 

Three varieties of dykes have been mapped. The first, occurring as a swarm, is described as a 
feldspar porphyritic andesite. These commonly altered dykes contain up to 5% pyrite. A 
second variety consists of feldspar porphyritic felsite dykes and sills which includes quartz 
monzonite and a quartz porphyritic equivalent. The concordant nature of .these rocks suggests 
that they are subvolcanic and possibly related to the felsic flow rocks. The third and youngest 
variety, termed feldspar porphyritic andesite-basalt, has been observed to cut all other rocks on 
the mapped areas. 

Rocks of the Coast Plutonic Complex enclose and intrude the aforementioned roof pendant 
rocks. These rocks are typically medium to coarse grained and unaltered aside from local 
epidote and sericite. Pyrite and magnetite occur as minor constituents. 

Structural Geology: 
The interbedded flows, tuffs and sediments generally strike west-northwest, approximating the 
regional trend. Beds dip steep to vertically and bedding tops are as yet undefined. Weakly 
developed foliation trends northwesterly to northerly and plunges steeply in either direction. 

Several small scale shears trend westerly and dip steeply north or south. Several creek gullies 
are interpreted to reflect fault zones that trend approximately east-northeast. One such fault 
cuts the regional northwesterly geologic trend and juxtaposes the layered rocks against diorite 
in the southeast portion of the grid (Figure 4). Narrow, westerly trending breccia zones have 
been mapped, however their origin is not understood. 

MINERALIZATION 

Regional Mieralization: 
The coastal region of British Columbia is endowed with numerous mineral occurrences 
including volcanogenic massive sulphide (VMS), skarn, vein and porphyry copper deposits. 
Notable VMS deposits include Britannia, Anyox, Eskay Creek and Myra Falls. Britannia and 
Anyox were notable copper and precious metal producers with Britannia having produced 47.5 
million tonnes at a recovered grade of 1.1% copper, 3.9 g/tonne silver and 0.3 g/tonne gold. 
Mineralization at Britannia occurred near the top of a dacite pyroclastic unit overlain by 
argillites believed to be correlative with and part of the lower Cretaceous Gambier Group. 
Skarn deposits are found extensively on Vancouver and Texada Island. These deposits have 
been mined for their iron, copper and gold mineralization. The recently depleted Island 
Copper mine on northern Vancouver Island is the most well known of the porphyry copper 
deposits in the region. 
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Several mineral occurrences are documented in the Jervis Inlet area with the Mt. Diadem 
prospect being the most significant. This prospect is located 16 kilometres northwest of the JI 
property in rugged terrain on the west side of Jervis Inlet (Figure 3). Mineralization consists 
of pods and lenses of massive sphalerite, chalcopyrite, pyrrhotite, galena and arsenopyrite in 
steeply dipping shears. Several strongly mineralized zones are present within a larger low 
grade zone covering approximately one square kilometre. The host rocks are reported to be 
mafic, volcanic, argillite and tuffaceous sediments that comprise a roof pendant within the 
Coast Plutonic Complex. The Mt. Diadem showings are interpreted as stratabound and 
volcanogenic in character and hosted by rocks correlated with the Lower Cretaceous Gambier 
Group (Roddick et al, 1979). 

On the west flank of Mt. Calder, near the western border of the JI property, siliceous argillite 
and rhyolite-dacite flows host stratabound copper-zinc mineralization. Grab samples assaying 
up to 19% Cu and 2.6% Zn were reported (Crabb, 1983). Five kilometres north of the Calder 
showing, the Baramba showing is reported (Brewer, 1918) to be a 5 metre wide magnetite, 
pyrrhotite and chalcopyrite bearing zone within a 200 metre wide “shear zone” hosted by 
rocks interpreted as metasediments. Adjoining the Baramba to the north are showings (Jolly 
Group) containing magnetite, chalcopyrite, pyrite and bornite within graphitic metamorphosed 
rock. An adit face chip sample returned 2.6% copper across 0.9 metres (Brewer, 1918). The 
Mt. Diadem, Mt. Calder and BarambalJolly occurrences are all found within a northwesterly 
trending roof pendant mapped as Gambier Group rocks (Figure 3). 

Proaertv Miieralization: 
During 1993/94, a total of 174 rock geochemical samples were collected on the JI property. 
Seven samples from the Saumarez grid returned anomalous values in copper (2200 ppm), two 
were anomalous in molybdenum (> 100 ppm), and two were anomalous in zinc (> 200 ppm), 
lead (> 50 ppm) and silver (> 2.5 ppm) (Figures 4, 5). Mapping revealed variable amounts of 
disseminated, bleb and fracture controlled pyrite. Local concentrations of pyrite (to 10%) 
were often accompanied by magnetite and minor specular hematite. Disseminated and fracture 
controlled molybdenite was observed in dioritic rocks near the north end of the Saumarez 
grid. It does not appear however, that the rock sampling results satisfactorily explain the large 
copper in soil anomalies and on the Saumarez grid of the 51-3 claim. 

In 1993, the “Road Showing” was located along a logging road near the JI-4 and JI-5 claim 
boundary (Figure 5). The road cut exposed a gossanous zone along an andesitic tuff and 
diorite contact adjacent to a feldspar porphyry dyke. Disseminations and narrow fracture 
controlled veins of pyrite yielded only trace amounts of copper across 4 metres. 
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DIAMOND DRILLING PROGRAM - 1996 

During 1996, exploration of the JI property consisted of a helicopter supported diamond 
drilling program based out of Egmont, B.C. Drill site selection was limited to an area that had 
been previously helicopter logged. Materials for the two drill pads were barged from Egmont 
up Jervis Inlet to a staging area north of Saumarez Bluff and then slung by helicopter to the 
prepared sites. 

Diamond drilling was contracted to Falcon Drilling of Prince George, B.C. using a compact 
hydraulic drill (Falcon 1000). The drill utilized BQTW equipment to produce a 4.2 cm 
diameter core. Exploration and drilling crews were based at the Egmont Marina. Crew 
transportation and drill moves were carried out using a Hughes 500D helicopter owned by 
Vancouver Island Helicopters Ltd. 

During the period October 22 to November 21, 1996, two holes were completed totalling 
834.9 metres. Details of the drill program are presented in Table 1 and shown on Figure 4. 

Table 1. Diamond Drill Holes - 1996 

Cdhr Hole Horiz. 
HCk Date Grid Coordinates EIW. Depth Proj. 

JI 96-01 Ott 22 Nov 05 6+6OS 5+oow 35s -44” 421 426.1 306.9 
JI 9602 NW 05 Nov 21 5+45s 2+5OW 360” -45” 396 408.2 288.8 

Total: 834.9 metres 

Drill core was labelled, logged, sampled and stored in Egmont. Samples of all significant 
quartz veining, silicification, alteration and sulphide mineralization were collected. Most 
samples consisted of split core generally 51.5 metres in length. Occasionally, longer intervals 
were sampled by collecting a number of small chip samples. A total of 201 samples were 
submitted to the Bondar Clegg Laboratory in North Vancouver, B.C. for 30 gram gold and ten 
element ICP analysis (Appendix B). Drill logs and sections are found in Appendix A and the 
pocket of this report. The field expenditure for the 1996 program was $187,832. An 
itemized breakdown of the total program costs is shown in Appendix D. 

Discussion of Results: 
The objective of the 1996 drill program was to test some of the coincident copper geochemical 
and geophysical targets established during the 1993/94 programs. The positioning and spacing 
of the drill holes was largely dictated by the clear-cut area in the JI-3 claim. The drill holes 
achieved targeted depths and tested two coincident geochemicabgeophysical targets 
approximately 250 metres apart. 

Drilling revealed a highly varied sequence of weakly metamorphosed volcanic, sedimentary 
and intrusive rocks. In general, the observed bedding planes, weak foliation and “flow 
banding” indicate a near vertically oriented stratigraphic sequence. Although only 250 metres 
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apart, the lithologies of each hole differed substantially. A significant feature of the rocks is 
the often pervasive disseminations, stringers and clots of pyrite observed. 

To assist in rock identification, alteration and determination of possible mineral environments, 
a petrographic study was conducted by Vancouver Petrographics Ltd. In all, eight core 
samples from several lithologies were selected from the two drill holes. The locations of the 
petrographic samples are shown on drill sections (Figures 6 and 7). A petrographic report is 
contained in Appendix C. A comparison of field log descriptions and the petrographic work 
occasionally revealed significant differences in lithologic types (Table 2). For the most part 
the differences were attributable to the fine grained nature of the rocks. 

DDH JI 96-01: 
Drill hole JI 96-01 encountered several sequences of variably bedded, fine grained, andesite 
tuff and minor sediments (Unit 2, Figure 6). Local coarse brecciation of these rocks is not 
uncommon. Epidote alteration is pervasive but variable in intensity. Approximately 60% of 
the drill hole encountered dykes, or more probably sills, of porphyries and quartz diorite. The 
quartz diorite name was assigned from petrographic work and is correlative with the field term 
“felsite” referring to a fine grained intrusive rock. 

lCP/gold analysis of drill core revealed three areas of significant mineralization. The first 
occurs between 100 and 155 metres. Sporadic but elevated levels of copper, zinc, lead and 
silver occur in both tuffs and the more plentiful fine grained quartz diorite (felsite). Some of 
the highest values however were attributed to narrow (< 1 metre) zones of coarse volcanic 
breccia. These rocks consist of subrounded clasts of quartz and tuff and are likely the same 
units observed during surface mapping. Chalcopyrite and pyrite, along with sphalerite, were 
observed in one breccia (127.29 m) that returned 1,575 and 3,393 ppm copper and zinc 
respectively. It is unknown whether the mineralization in these breccia zones is primary, or 
remobilized from a deeper or more distal source. 

The second and most significant area of mineralization occurs between 200 and 230 metres. 
This predominantly copper anomalous zone is hosted by andesite tuffs, mafic flows and 
possible cherty sediments. A sample between 207.35 and 207.55 m contained a 3-4 cm, low 
angle, sulphide rich vein comprised of chalcopyrite, pyrite, pyrrhotite, hematite and magnetite. 
This sample assayed 1.9% copper along with elevated silver (7.5 ppm). The remaining core 
samples between 201 and 229 metres returned anomalous copper values ranging from 181 to 
406 ppm. Weakly anomalous silver values correspond to this section. Sampling in the 
remainder of this hole returned scattered anomalous copper values, again predominantly 
associated with the andesitic tuffaceous rocks. Sporadic “highs” for zinc, lead and barium are 
scattered throughout the hole and display a noticeable coincidence with the two aforementioned 
mineralized zones. Anomalous gold values are rare with the highest being 35 ppb. No 
distinct relationship to high base metal values was observed. 

The third and smallest mineralized area occurs around 400 metres where predominantly 
anomalous copper values are associated with altered, pyritic andesitic tuffs and sediments. 
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Table 2. Comoarison of Field Loes and Petroerahic Study 

Sample Field Lee Name/Description Llth. Petrographic Name/Description CU 
Iii unit ppm 

JI 96-01 FELSITE 8 iRJARTZ DIORITE * 
87.0 m Fine to medium grained, 15 %? plagioclase phenwtysts, local epidote Subhedral plagioclase phemxysts, mafic patches of tremolitel 

clotslsttingers, 3-5% disseminated pyrite. actinolite, pyrite, epidote, sphene. Chlorite alteration of biotite. 
Trace chalcopy&?. 

JI 96-01 ANDESITE TUFF (BRECCIATED) 2 ANDESITElLATITEIDACITE BRECCIA 156 
194.2 m Weak to moderately developed bedding, fine grained, minor epidote, Fragments to 2 cm of metamorphosed fine grained andesite tuff. 

5 % disseminated and fracture controlled pyrite. Matrix and irregular patches of quartz-epidote-pyrite. Trace 
chalcopyrite. 

JI 96-01 ANDESITE TUFFICFIERT? 2 METAMORPHOSED LATITElANDESITE 132 
394.5 m Bedded, local silicification, epidote. Pyrite throughout, locally to Very fine grained, massive to foliated rock dominated by plagioclase 

lo%+. and lesser tremolite/actinolite, epidote. 
JI 96-02 RHYOLITE 1 METAMORPHOSED DIORITE * 
176.7 m Green to pinkish, very hard, glassy, 5-10% mafic/feldspar Rock was moderately brecciated with very fine grained epidote- 

phenoctysts, trace-l % pyrite, trace hematite. plagiwlase/chlotite matrix. 
JI 96-02 RHYOLITE 1 LATITE DYKE (SILL?) * 
230.0 m Green-brown, locally flow(?) banded, sparse feldspar phenocrysts. Plagioclase and K feldspar phenocrysts in a very fine grained 

% - 1% disseminated and fracture controlled pyrite. groundmass. Strong foliation of alternating bands rich in plagioclase 
and K feldspar. Sulphide/epidote veinlet cuts each quartz veinlet. 

JI 96-02 ARGILLITEITUFF 293 TUFFACEOUS SEDIMENTARY ROCK 271 
265.9 m Gray-black, well bedded, locally silicified, epidote common. Locally Scattered coarser plagioclase and quartz in plagioclase dominant 

34% disseminated and fracture controlled pyrite. groundmass with moderately abundant epidote and pyrite 
porphyroblasts. Epidote rich veinlets carry lesser quartz, pyrite and 
chalcopyrite. 

JI 96-02 TUFFSiFINE GRAINED SEDIMENTS 2, 3 META-ANDESITE/DACITE TUFFACEOUS SEDIMENTARY 96 
355.5 m Well bedded, intercalated argillite, siltstone and chetty sediments. ROCK 

Local bleached and epidote rich zones. Pyrite up to 10% as Dominated by plagioclase and lesser tremoliteiactinolite. Several mm 
disseminations and bands, paralleling bedding. thick pyrite bands bordered by tremolite/actinolite, epidote and pyrite. 

Two ages of epidote rich v&lets noted. 
JI 96-02 ANDESITE TUFFS 2 META OUARTZ DIORITE 309 
407.5 m Saongly epidotized, siliceous, > 5% disseminated pyrite. Narrow Well foliated, medium to very fine grained, dominated by plagioclase, 

bands of (0.5 - 2.0 cm) hematite -pyrite. 

* no analysis 

lesser quartz and cluster of tremolite/actinolite and epidote. 
Moderately abundant disseminated pyrite, minor chlorite, apatite and 
chalcopyrife. 
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The second area of mineralization in hole JI 96-01 when projected to surface corresponds 
closely to a northwest trending IP anomaly (Figure 4). This may be at least in part explained 
by the pervasive disseminations and stringers of pyrite that constitute 3 to 10% of the 
mineralized zone. It is unlikely however that the intersected mineralized zones adequately 
explain the extensive copper geochemical anomalies situated uphill and west of this drill hole. 

DDH JI 96-02: 
Drill hole JI 96-02 encountered a substantially different and more highly varied sequence of 
lithologies than the first hole. No geologic correlation is made between the two holes as they 
intersected different sections of the local stratigraphy. In hole Jl 96-02 there are substantially 
less andesitic tuffs, more fine grained bedded sediments and numerous bands of rhyolite. 
Intrusive rocks are less abundant being comprised primarily of porphyry dykes and sills (Units 
4, 6, and 7; Figure 7). Epidote alteration and pyrite mineralization are pervasive and variable. 
Metamorphism appears to be more intense with weak to strong foliation present in some 
lithologies. Drilling was slowed dramatically by the numerous bands of “rhyolite” that are 
extremely fine grained, “glassy” and very hard. Two petrographic samples described this rock 
unit as a fine grained, metamorphosed diorite and a porphyritic latite dyke or sill(?) 

Found throughout the drill hole are numerous bands of sedimentary rocks up to 10 metres 
thick. These rocks are generally fine grained, bedded and consist of argillite, siltstone, and 
cherty sediments. In one instance, graphitic fracture coatings were observed. Two 
petrographic samples in this rock unit indicated a tuffaceous origin for these sediments 
(Appendix C). 

As opposed to hole JI 96-01, drill core analysis did not reveal a strong clustering of anomalous 
values but rather returned a more scattered and sporadic pattern. This may be attributed 
somewhat to the highly varied lithologic makeup of this hole. Distinctly anomalous levels of 
copper were rare until 375 metres and the end if the hole where values ranged up to 614 ppm. 
Coincident, weakly anomalous levels of zinc and barium were also noted. Petrographic 
analysis of rock from the end of this hole identified a well foliated, medium to very fine 
grained, metamorphosed quartz diorite. Moderately abundant disseminated pyrite and minor 
chalcopyrite were also identified. 

Elsewhere in this drill hole, six samples between 70 and 335 metres returned anomalous levels 
of zinc ranging from 4.50 to 2,415 ppm. Four of these samples occur in tuffaceous rocks (Unit 
2) and had weak to definitely anomalous levels of copper. The remaining samples occur in 
altered rhyolite (Unit l), one with highly anomalous lead and silver (334, 4.0 ppm) and the 
other with anomalous copper and barium (231, 227 ppm). The sporadic high barium values 
observed are not lithology specific and show a moderate coincidence with anomalous copper 
and zinc values. Anomalous gold values are rare with the highest being 24 ppb. As in hole 
96-01, no distinct relationship to base metal values was observed. 

When projected vertically to surface, the sedimentary/tuffaceous sections between 200 and 360 
metres roughly coincide with the copper in soil anomaly (Figure 4). The coincident IP 
anomaly may be in part explained by pyritic and localized graphitic zones in the sediments at 
340 to 360 metres in DDH JI 96-02. 

10 



CONCLUSIONS AND RECOMMENDATIONS 

The 1996 drilling program tested two areas of coincident geochemical and geophysical 
anomalies associated with a northwest trending roof pendant considered favourable for hosting 
volcanogenic massive sulphide (VMS) mineralization. Two 400 metre+ drill holes intersected 
a highly variable volcanic/sedimentary sequence that has been intruded by numerous sills and 
dykes related to the Coast Plutonic Complex. Anomalous levels of copper and zinc were 
indicated in both holes. Drill hole JI 96-01 intersected three areas of copper mineralization 
associated with andesitic tuffs, sediments and several narrow breccia zones. A small, low 
angle, sulphide rich vein hosted by siliceous tuffs returned a value of 1.9% copper over 0.20 
metres. It is believed that the geochemical soil anomalies are not fully explained by the drill 
hole data. 

Petrographic evidence suggests the most probable environment is a contact metamorphic zone 
at the border of quartz diorite and tuffaceous sedimentary rocks. The tuffaceous sediments are 
described as similar to the volcanics that host deposits such as Britannia. Further exploration 
should be directed toward delineating any coarser fragmental rocks usually found proximal to 
the volcanic centres necessary for the formation of VMS deposits. A favourable area for 
further exploration is northwesterly of hole JI 96-01. 

The widespread pyrite mineralization within these rocks could also be interpreted to be a later 
superimposed event such as a halo to a porphyry system. Reconnaissance work to the north 
has revealed the presence of alteration zones (gossans) that should also be investigated for 
potential porphyry systems. Future exploration should therefore be directed to the northwest 
to assess the “up ice” geochemical signature and geology for the presence of both VMS and 
porphyry style mineralization. 

Respectfully submitted by 
GEOQUEST CONSULTING LTD. 

Werlr(er Cruenwald, B. SC., F.G.A.C. 
Geologist 

Vernon, B.C. 
February 24, 1997 
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APPENDIX A 

DIAMOND DRILL LOGS 



AQUAJ’ERRE MINERAL DEVELOPMENT LTD. - DRILL HOLE RW0R.D ,i 
;PROPERTY: J. 1, DRILL HOLE NO.: 31 96- 01 PAhE r OF 1_7 
. 

CORE SIZE: B 7 k/ TOTALDEPTH: yz6.72 M DATE STARTED: &7-z2 96 

HOLE ANGLE: - l&l ’ HOLE AZIMUTH: 3 55 o DATE FINISHED:,i/~ y 5 /$76 

SECTION: ‘j-+00 m/ COLLAR ELEVATION:*;;;;,. ANALYSIS BY:&VfMR C;E, 

LATITUDE: RECOVERY: LOGGED BY:R MO-~~Y 

DEPARTURE: 6 + 60 5 CLAIM: CORE STORED AT: z.$y 
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AQUATERRE MIMERAL DEVELOPMENT LTD. - DRILL HOLE RECORD 
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PROPERTY: 3 5. DRILL HOLE NO.: 76-1 PAGE 2 OF 2 
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PROPERTY: JT DRILL HOLE NO.: JI 76 - / PAGE /2 OF 0 

i 
t 
: 

T 

t 





AQUATJZRRJZ MINERAL DEVJXOPMENT LTD. - DRILL HOLE RECORD 
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DRILL HOLE NO.: JI 46 -2 PAGE L OF/L 
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HOLE ANGLE: - 45 0 
SECTION: 
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DEPARTURE: ,T’~,s 5 

TOTAL DEPTH: rfi+2%?~ DATE STARTED: ,@/5/46 

HOLE AZIMUTH: 360 o DATE FINISHED: ,d/ovoV~t / 46 
1300’ 
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APPENDIX B 

ANALYTICAL PROCEDURES 

RESULTS 
(Bond= Clegg Laboratory Ltd.) 
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Anal&s of Geoloeical Sam&s bv Extraction with Aaua Reeia and ICP Atomic Emission 
Soectrometric Measurement 

1. Sample material was weighed at 0.5 g and transferred into a 18 x 150 mm glass test tube. 

2. 2 mls of nitric acid was added and the sample was heated in hot water at 85” for 1 hour. 

3. 5 mls of hydrochloric acid was added and the test tube was shaken to mix the acids with the 
sample. The heating in a hot water bath was continued for 2 more hours. 

4. After cooling to room temperature, the sample was diluted to 10.0 mls with 14.3% 
hydrochloric acid and mixed well. 

5. The residue is allowed to settle in the test tube or is centrifuged, and then the sample 
solution was run on ICP (Inductively Coupled Plasma) which has been calibrated by 
standard solutions containing the same acid matrix. 

6. The data was then checked against our known standards to establish that the process is 
working properly. Once this is done, the data is sent to the client 

Determination of Gold bv Fh-e Assav - Atomic Absorotion Finish 

I. Lead collection fire assay fusion and cupellation was carried out to have gold in the 30 g 
sample pre-concentrated into a Dore bead by lead-collection fire assay fusion and 
cupellation. 

2. The Dore bead then was treated with dilute nitric acid to dissolve Ag first and followed with 
an aqua regia solution to dissolve the Au. The sample solution was diluted to 3.0 mls. 

3. The sample solution was then run on an Atomic Absorption spectrophotometer along with 
calibration solutions that are used to calibrate the instrument. 

4. Once the dam is checked. it is sent out to the client, 



Geochemical 

1 i SiMPLE 
: NUMBER 

I:R2 143401 

iR2 143402 

iR2 143403 

d 'R2 143404 
iR2 143405 

ELEHENT All30 Ag C” cut Pb 2" no Bi As Sb H!3 aa i 

"NlTS PPB PPM PPH PCT PPM PPM PP" PPH PPH PPM PPH PPM i 

,,,,, ,,,,,,,,,,, ,,,. ,~,,~,, ,~,~ ,,,,,, ~~~~~ ~~~ 
<5 0.3 35 7 32 4 <5 <5 <5 cl.010 50 i 
<5 0.2 14 <2 14 2 <5 <5 <5 0.046 16 ; 
c5 0.4 72 3 13 4 *5 s5 <5 -z0.010 27 i 
<5 0.3 30 4 102 6 c5 <5 ‘5 <O.OlO 10 : 
x5 0.3 39 2 46 5 <5 *5 <5 03.0,o 23 i 

iR2 143406 <5 0.3 64 3 47 3 <5 <5 <5 <O.OlO 21 i 
I;,2 143407 <5 0.3 38 4 248 4 c5 <5 x5 <O.OlO 3 ; 

iR2 143408 <5 ‘0.2 31 2 49 6 q5 <5 <5 <O.OlO 5, : 

:R2 (43409 <5 ‘0.2 23 *2 78 7 c5 7 <5 *0.010 23 ; 
a ;Rt 143410 <5 <0.2 la 4 73 11 c5 29 s5 co.010 4 i 

,.,~ ,,, ,,,, ~, ~,,, ,,,.. 
!R2 143411 <5 0.2 22 <2 77 7 <5 12 -c5 <O.OlO 16 i 

I iR2 

143412 <5 0.3 80 <2 59 7 <5 9 <5 <O.OlO 26 : 
iR2 143413 <5 0.3 22 <2 32 6 <5 <5 <5 <O.OlO 29 : 

;R2 143414 <5 0.4 39 c2 179 5 c5 <5 c5 4.010 37 i 
'R2 143415 <5 0.4 56 <2 93 6 s5 7 s5 co.010 104 : 

1 I ,,,,.,,, ,,,,,, ~,, ,,., .., ~.,. ,,.,, ,,,,,,,,,,.,.,, ~,~,,. .~,~ ,~. ,.,,.,,.,, .~,~~ ,,.,, ~,~~ .~,.~, ,,.,,.,, ,,,, .~, 

;R2 143416 s5 0.5 138 <2 93 4 <5 <5 <5 *0.010 44 
iR2 ,43417 ,a 0.5 147 3 266 5 <5 <5 c5 4.010 27 

1 iR2 143418 <5 0.3 306 14 511 6 <5 a s5 qo.010 31 
'R2 143419 <5 2.3 1575 174 3393 20 6 c5 c5 ~4.010 s2 
iR2 143420 <5 0.8 154 9 2525 a <5 17 <5 <O.OlO 14 

,,, ,,,. ~~ ~~~~~~~ ,,,,,,,,,,,,. ~~~~,~,~ ,.,,,,,,,,.,, 
* ;R2 143421 <5 0.8 45 <2 74 7 <5 s5 *5 ~0.010 22 

;R2 143422 <5 0.5 215 3 388 5 <5 <5 <5 <O.OlO 322 
:R2 143423 <5 0.3 177 <2 1715 10 <5 c5 c5 <O.OlO 120 

L ;R2 143424 <5 0.3 70 12 227 7 c5 <5 <5 qo.010 24 
:R2 143425 <5 0.8 226 *2 65 7 *5 <5 <5 *0.010 30 

I ;R2 143426 
iR2 143427 

iR2 143428 

iR2 143429 

<5 7.5 ~10000 1.9 10 115 331 24 6 5 4.010 a 
<5 0.8 406 <2 112 11 <5 <5 <5 el.010 49 
<5 0.9 357 <2 103 27 <5 5 -z5 <O.OlO 31 

6 1.0 404 14 a5 10 <5 <5 <5 <O.OlO 34 

- iR2 143430 *5 0.8 333 <2 48 46 <5 <5 <5 <O.OlO 22 i 

iR2 143431 <5 0.7 337 s2 64 16 c5 <5 <5 =cO.OlO 24 i 
1 jR2 143432 <5 0.9 401 3 176 a <5 <5 -c5 <O.OlO 40 ~ 

iR2 143433 6 0.5 235 26 115 27 <5 s5 <5 <O.OlO 32 i 
;R2 143434 <5 0.5 198 *2 55 10 <5 <5 <5 <O.OlO 43 i 
:R2 
i~,,.~ 

143435 <5 0.6 222 -c2 62 24 *5 <5 <5 <O.OlO 28 i 
1 ~,, ~,, ~~,~ 

iR2 143436 <5 0.5 ial <2 31 6 *5 <5 -z5 <O.OlO 28 i 

I; 

Bondar-aegg gL company Ltd. 
,30PcmbcaonAvenue,North"ancouvcr,B,C.,V7P2RS, Canada 

Tc,:(604) 985-06a,,Fax:(604) 985-1071 



Geochemical 

REPORT: V96-01916.0 ( CDMPLETE ) DATE PRINTED: la-NOW96 PAGE 1 

li ..,.,. ,........... ~~~IMPLE EL;MEHT ,..,..,.. Au36 A9 .,...,..,. ~..~.cu~,.~~,~ ..,..... bb z, ..,...,. ,..... Mo Bi ~,~~~~~,"B, ",A; 
Sb Hg 

NUMBER "NITS PPB FT" PPH PPH FT" PPH PPM PPM PPM PPM PPM 

8; 02 143437 4 CO.2 29 13 49 la c5 28 *5 <5 0.011 

D2 143438 <5 0.5 69 55 194 12 <5 41 <5 -c5 a.010 

02 143439 35 <0.2 113 9 29 7 <5 25 c5 <5 -c0.010 

aj 02 143440 <5 <0.2 9 7 7 5 <5 19 c5 <5 <O.OlO 

D2 143441 <5 CO.2 22 a 34 3 <5 22 <5 <5 -c0.010 

02 143442 c5 <0.2 15 23 94 4 <5 28 <5 ‘5 <o.o,o 
* D2 143443 s5 co.2 111 7 14 6 c5 32 c5 -c5 so.010 

D2 143444 6 <0.2 10 a 12 9 c5 21 <5 s5 co.010 
02 143445 <5 <0.2 134 14 11 11 c5 25 c5 c5 <O.OlO 

D2 143447 <5 co.2 108 24 110 5 c5 la c5 -z5 0.021 
a: ~2 143448 c5 so.2 15 16 76 4 *5 15 s5 <5 0.010 

D2 143449 c5 so.2 iai 21 69 4 <5 24 s5 <5 co.010 
DZ 143450 <5 co.2 35 15 74 6 -z5 27 c5 <5 <O.OlO 

*i .,,,,, ?43451,,,, ~~~ <5 SO.2 100 ,,,,, 25 70 6 <5 15 c5 s5 ~0.010 ,,,,,, ~~~~ ,,,,,, 

02 143452 -3 co.2 80 20 90 3 <5 49 c5 c5 so.010 
D2 143453 17 co.2 120 17 3, 7 e5 34 c5 s5 CO.010 

13j 02 143454 <5 co.2 15 11 46 2 c5 32 c5 c5 co.010 
02 143455 c5 X0.2 13 23 54 4 <5 26 c5 *5 ~0.010 

D2 143456 

D2 143457 

~2 143458 

D2 (43459 

02 143460 
n, I‘U~, 

<5 so.2 73 21 53 5 c5 28 <5 <5 <O.OlO 

<5 co.2 34 23 58 3 <5 32 <5 <5 <O.OlO 
*5 0.3 174 23 122 4 <5 40 <5 ‘5 ~0.010 
<5 co.2 65 24 75 4 <5 43 <5 <5 -zO.OlO 
<5 co.2 a5 24 51 4 <5 40 <5 <5 <O.OlO 
<5 <0.2 73 27 71 3 -c5 39 <5 <5 <O.OlO 

37 c5 c5 <O.OlO a: D2 143462 <5 co.2 31 25 74 2 c5 / 
02 143463 s5 1.0 1164 53 611 4 s5 21 c5 s5 co.010 ; 
D2 143464 <5 0.3 116 26 138 2 c5 43 c5 <5 ~0.010 / 
D2 143465 <5 co.2 66 24 a4 3 c5 36 <5 <5 4J.010 

I; D2 143466 s5 qo.2 a6 24 186 4 c5 34 c5 -c5 ~0.010 / 
~~~, ,~,,,~~~ ~~~ ,,,,, ,~,,~, 

,,,~ 
02 143467 <5 qo.2 56 28 58 5 *5 26 <5 <5 -zO.OlO / 

a: 

Bondac-Clcgg 84 company Ltd. 

130Pcmbertoo Avcnuc,NorU1"anuruvcr,B,C.,",PZRS,Canada 
Tel: (604) 985.0681,Pax:(604) 985-1071 
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r"'~"""'~"""""'~~'~~ ~~"~"~ ~"~~'~'~~"'~"" """' """~'~~ """~"'~ ~~"~"' ""~""""""" """""""""""""""""~' '~~"~"~""""""""' """""""""""'~~ ~~'~"""""""""""""""' """""""""""""'~"" 
SAMPLE ELEMENT AU30 AL2 C" Pb al MO AS Sb H5l Bi aa 

NUHBER "NITS PPB PPM PPH PPH PPM PPM PPM PPM PPM PPH PPH 

dl D2 143468 <5 0.4 171 a 65 5 c5 <5 0.030 <5 58 

D2 143469 c5 co.2 49 12 90 3 c5 <5 0.029 <5 54 

D2 143470 -c5 co.2 72 7 48 3 s5 -c5 0.032 <5 38 

1' 02 143471 <5 qo.2 93 6 27 6 <5 4 0.011 <5 31 

02 143472 c5 co.2 132 5 21 10 c5 s5 0.031 c5 35 

D2 143473 6 co.2 203 7 40 11 -c5 -c5 0.02a c5 23 

a/ D2 143474 -c5 CD.2 353 14 32 4 c5 -c5 0.020 c5 21 

D2 143475 c5 co.2 128 13 74 a c5 s5 0.026 -c5 23 

D2 143476 c5 co.2 65 6 25 3 c5 <5 0.018 s5 31 

1): 02 143477 c5 <0.2 201 14 80 7 c5 -c5 0.021 c5 40 

D2 143478 c5 co.2 230 15 46 6 c5 c5 0.029 -c5 35 

a; D2 143479 c5 0.3 217 61 192 7 <5 <5 0.028 -c5 53 

D2 143480 <5 0.4 310 17 a3 la c5 <5 0.014 <5 45 
02 143481 4 b.2 208 14 54 5 <5 s5 0.011 s5 28 

D2 143482 c5 CO.2 264 14 51 a c5 <5 0.024 <5 33 
a;, 

D2 143483 c5 co.2 334 26 38 4 s5 <5 0.038 c5 33 

~2 143484 e5 CO.2 107 6 56 6 c5 c5 0.014 c5 26 

a; D2 143485 11 0.5 420 9 343 7 c5 c5 0.028 c5 23 

D2 143486 c5 co.2 91 10 90 6 c5 c5 0.015 c5 36 

D2 143487 c5 co.2 48 5 72 a c5 c5 0.028 x5 51 

1~'~ ,,,,,,, ~~~~ 

D2 143488 c5 co.2 la 5 34 a -c5 <5 0.015 c5 36 

D2 143489 c5 co.2 13 5 14 4 c5 c5 0.016 c5 44 

D2 143490 -c5 co.2 16 5 35 20 c5 -z5 0.020 c5 45 

q D2 143491 -z5 <0.2 90 19 38 6 c5 c5 0.034 c5 49 

D2 143492 s5 SD.2 96 6 24 16 c5 c5 0.028 <5 34 

D2 143493 -c5 so.2 36 5 23 a c5 c5 -c0.010 <5 42 
# D2 143494 c5 0.4 95 a 33 54 c5 c5 0.016 c5 30 

D2 143495 5 co.2 141 11 40 6 c5 c5 0.021 c5 20 

D2 143496 s5 co.2 11 5 20 7 -c5 c5 0.015 c5 37 

* D2 143497 c5 co.2 100 6 29 a c5 c5 ~0.010 c5 42 

,~,~ 

Bondar-Clegg &Company Ltd. 

,30 Pembetian Avenue, i-hth "anwuver, B.C., WP ZRS, Canada 
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r ~,sAMPLE.,~ 

.,.. ~,~~ 
..,ELEMENT.~,.. 

.,.,, 
~.,~u30,~,.~ Ab 

,.,,..,,..,,.,, ,,.,,.,,..,, 
cu ~.,p6, 

,~~ 
~zn,.~ 

,~~ ,..,,.,. 
M6 

..,,.,..,..,,.,..,..,. ,... ~~,~~,~~.~~ ~~,~ 
Bi AS .,..,.,..,.,..,..,.,..,..,.....,..,.....,..,..,..,.........,....,. Sb sa / w 

NUHBER "NITS PPB PPM PPH PPH FT" PPM PPH PPM PPM PPEI PPH i 

,,~, 
q D2 143498 c5 4.2 125 130 248 2 c5 C5 *5 0.020 53 i 

D2 143499 C5 CO.2 166 39 137 2 x5 <5 C5 a.010 60 ~ 

D2 143500 <5 a.2 18 11 32 3 <5 <5 <5 0.028 26 i 
q 02 143501 x5 CO.2 13 4 39 1 <5 <5 x5 0.052 22 / 

D2 143502 C5 co.2 14 4 lb 1 <5 <5 <5 0.030 20 ; 

02 143503 <5 CO.2 17 4 16 3 <5 <5 <5 0.017 20 i 

* D2 143504 <5 CO.2 48 13 116 3 C5 <5 <5 0.013 25 i 

D2 143505 <5 CO.2 275 43 277 2 <5 <5 <5 0.019 9 i 

D2 143506 <5 CO.2 143 28 2415 2 <5 e5 s5 0.075 11 ~ 

q 02 143507 <5 qo.2 17 6 82 2 <5 <5 -C5 0.015 37 j 
,,, 

02 143508 <5 so.2 30 27 362 2 <5 s5 <5 0.032 41 i 

q 02 143509 <5 <0.2 132 22 1038 2 -C5 <5 <5 <O.OlO 11 ~ 

02 143510 <5 <0.2 18 5 74 2 <5 <5 *5 <O.OlO 39 i 
D2 143511 <5 <0.2 18 9 114 2 C5 7 <5 0.017 35 i 

II2 143512 <5 CO.2 23 4 453 4 <5 C5 <5 ~D.DlD 36 i 

r, : ': ,~, ~,, ,~, ,~, ~,,, ,,, ~'~ ~~' "~ : 
D2 143513 *5 CO.2 24 10 254 3 C5 <5 <5 qo.010 174 i 

02 143514 <5 <0.2 24 5 92 2 <5 *5 s5 0.018 46 i 

* D2 143515 <5 <0.2 42 7 351 2 C5 <5 <5 <O.OlO 246 i 

D2 143516 <5 CO.2 9 4 30 2 x5 <5 <5 <O.OlO 44 : 

m 
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NUMBER “NITS PPB PPM PPH PPM PPM PPM PPM PPH PPM PPM FT” 

,~,, ,~, ~~~~~~ ,,~ 
fl 02 143517 <5 CO.2 6 9 50 1 12 c5 <5 <O.OlO 34 

02 143518 <5 0.6 404 11 657 6 1.3 -z5 5 0.017 20 
02 143519 <5 0.3 115 7 132 3 26 s5 *5 eo.010 78 

y 02 02 143520 143521 <5 c5 co.2 0.3 101 92 7 5 110 57 

3 s5 c5 7 <o.o,o 48 
3 5 <5 <5 <O.OlO 41 

D2 143522 *5 0.3 132 12 353 4 27 <5 <5 0.016 29 
I 02 143523 <5 0.2 86 7 103 3 6 <5 5 0.032 68 

02 143524 <5 0.2 78 5 90 4 18 <5 7 0.016 165 
02 143525 <5 co.2 32 5 103 <l 13 <5 s5 <O.OlO 38 

1 D2 143526 *5 4.0 29 334 450 1 8 <5 20 0.011 56 

02 143527 <5 SO.2 10 6 49 1 8 *5 <5 CO.010 49 
D2 143528 <5 0.4 14 14 94 3 10 <5 c5 0.011 96 

y 02 143529 <5 0.3 14 7 190 4 18 <5 <5 0.012 50 
D2 143530 <5 1.2 10 52 212 3 11 <5 7 <O.OlO 51 
02 143531 <5 so.2 7 8 26 2 19 '<5 <5 0.016 54 

4: ,,,' 
,,. 

': " 
02 143532 <5 so.2 6 7 53 5 5 <5 <5 <O.OlO 54 
D2 143533 c5 0.4 121 6 115 2 22 c5 6 0.012 33 

# 02 143534 <5 1.0 145 12 271 4 18 c5 12 0.019 19 
D2 143535 <5 0.3 186 8 196 3 26 <5 c5 0.019 1.3 
02 143536 10 0.3 159 9 94 1 14 *5 <5 0.029 15 

,,,, 
,,,,, 

q D2 143537 x5 q0.2 8.8 8 281 3 25 <5 <5 0.017 12 
D2 143538 <5 qo.2 17 7 129 5 23 c5 <5 CO.010 ,094 
D2 143539 <5 co.2 29 9 195 2 10 ‘5 <5 0.019 43 

* 02 143540 x5 0.4 110 8 146 5 18 s5 <5 0.017 22 
D2 143542 c5 0.3 85 7 191 5 18 <5 6 0.021 21 

Bondar-Clegg&Company Ltd. 

130 Pembemn Avenue. North Vancouver. B.C., WPZR5.Canada 

Tel: (60.4) 985eD681,Far:(604) 985-1071 



Geochemical 
m = Bondar Clegg Lab Z 

e ,Inchcape ~Testing Services 
Report 

ai 
CLIENT: AWATERRE MlNERAL OEVELOPMEHT PROJECT: JI 
REPORT: W6-02075.0 C CDHPLETE > DATE PRIYTEO: 4-OH-96 PAGE 1 

a; 02 143541 <5 co.2 121 13 212 4 c5 -c5 0.056 <5 38 i 
02 143543 11 co.2 45 5 91 3 <5 c5 0.025 <5 48 ~ 
02 143544 <5 0.7 107 143 661 4 c5 *5 0.027 c5 26 i 

L; 02 143545 24 qo.2 66 13 356 4 c5 *5 0.028 c5 42 i 
02 143546 x5 x0.2 63 9 34 9 <5 q5 0.018 c5 54 i 

,,~ 
s5 c5 0.013 c5 19 a; 02 143547 5 x0.2 16 6 112 1 

D2 143548 9 <0.2 9 12 97 6 c5 c5 0.024 

c5 27 i 

i 
D2 143549 6 qo.2 29 8 81 4 <5 c5 0.014 c5 190 / 
02 143550 c5 co.2 23 7 71 4 c5 s5 0.011 <5 110 i 

a; 02 143551 T5 co.2 39 10 78 5 <5 <5 0.016 <5 133 i 
,,, ,,,,~,~~ ,,, 

02 143552 *5 eo.2 a6 7 52 5 c5 <5 0.015 ‘5 137 i 
m: 02 143553 <5 co.2 12 9 95 5 <5 <5 0.023 <5 32 ~ 

02 143554 c5 co.2 40 9 a3 5 c5 c5 0.017 c5 106 i 
D2 143555 <5 <0.2 31 5 51 2 s5 c5 0.010 s5 67 i 
02 143556 s5 co.2 10 11 97 3 c5 c5 0.013 c5 32 i 

a:,~~~ 

02 143557 c5 0.3 66 33 175 3 c5 <5 0.056 c5 55 i 
D2 143558 s5 x0.2 231 6 1275 7 -z5 <5 0.298 <5 227 i 

#i 02 143559 <5 G.2 252 25 135 a <5 <5 0.032 <5 24 i 

D2 143560 c5 x0.2 51 25 110 5 <5 c5 0.023 <5 23 ~ 
D2 143561 e5 qo.2 24 12 60 4 <5 <5 <o.o,o <5 2a i 

a; "~ ~~~~~~ 
,,, 

D2 143562 c5 so.2 165 13 60 5 <5 <5 0.019 <5 27 i 
02 143563 c5 co.2 174 13 134 3 x5 c5 0.014 *5 13 ~ 
02 143564 c5 co.2 44 11 74 5 <5 c5 0.018 <5 28 i 

1 02 143565 5 co.2 43 39 109 3 <5 <5 0.043 c5 22 j 
D2 143566 c5 co.2 69 9 161 4 c5 c5 0.021 c5 21 i 

a; 02 143567 9 x0.2 31 10 42 3 <5 s5 co.010 <5 22 i 
02 143568 c5 x0.2 43 9 62 4 <5 c5 0.013 <5 23 i 
02 143569 c5 x0.2 118 14 88 5 s5 s5 0.021 <5 57 ~ 
02 143570 c5 co.2 157 13 107 4 <5 c5 0.026 s5 11 ~ 

a; 02 143571 c5 so.2 61 15 112 3 s5 x5 0.021 c5 27 i 
,,., 

D2 143572 12 <0.2 62 12 93 4 <5 x5 0.020 c5 22 1 
I; D2 143573 5 <0.2 96 15 149 7 c5 c5 0.015 s5 24 i 

02 143574 c5 <0.2 98 11 123 3 c5 c5 co.010 c5 9 i 
02 143575 <5 qo.2 67 9 66 3 <5 c5 ~0.010 c5 14 i 

*' D2 143576 ,,,, <5 co.2 23 11 90 3 c5 <5 0.012 ,,, c5 ~~ 14 ~~ i 

D2 143577 <5 co.2 18 14 50 3 <5 c5 0.015 s5 7 / 
D2 143578 c5 x0.2 45 21 76 5 4 c5 0.017 c5 27 i 

II' D2 143579 x5 <0.2 40 a 42 4 <5 *5 co.010 <5 33 i 
02 143580 c5 1.1 602 17 212 6 c5 *5 0.024 5 19 : 
02 143581 <5 co.2 a2 17 129 6 c5 <5 0.010 c5 36 ; 

,,, 
1 Bondar4!leg~ & company IA. 

130 Pembemn Avenue. Nmlh Vnncouver.B.C..V7P28s,Canada 
Tel: (604) 985.0681. Far: (604) 985-,071 
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02 143582 

02 143583 

02 143584 
02 143585 

02 143586 

ELEMENT AU30 A!3 C" Pb 2n MCI AS Sb kl Bi aa 

"NlTS PPB PPH PPH PPH PPM PPM PPM PPM PPM PPM PPM 

4 co.2 139 17 170 a <5 c5 0.013 4 37 

6 ‘0.2 90 19 134 5 4 4 0.012 *5 33 

4 so.2 44 11 72 4 <5 4 <O.OlO <5 30 
<5 <0.2 38 18 100 6 4 -3 qo.010 -3 12 

x5 qo.2 39 21 476 5 s5 4 qo.010 4 34 

a' D2 143587 c5 qo.2 35 IO 99 5 <5 <5 ~0.010 <5 27 

02 143588 6 0.2 578 27 157 5 <5 -3 <O.OlO <5 129 

02 143589 4 co.2 315 15 149 2, <5 <5 ~0.010 <5 81 
02 143590 <5 ‘0.2 295 2, 195 9 4 4 ‘0.010 4 95 

a' 02 143591 6 co.2 113 25 98, 5 <5 <5 0.019 <5 92 

02 143597 4 qo.2 132 22 150 8 -3 6 0.020 6 36 
02 143598 4 co.2 63 2, 10, 10 4 4 0.019 4 29 

I' 02 143599 4 co.2 159 29 ,332 8 4 *5 0.019 4 31 
02 143600 e5 co.2 156 14 72 7 4 s5 0.014 <5 30 

02 143601 4 co.2 40 14 142 a 4 <5 -c0.010 4 46 
,,, ,,~ 

ai' 
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Report # 9700 IO for: 

John Kerr, 
Aquaterre Mineral Development Ltd., 
1003 - 470 Granville Street, 
Vancouver, B.C., V6C IV5 January. 1997 

copy to: Warner Gruenwald, 
Geoqnest Consulting Ltd., 
8055 Aspen Road, 
Vernon, B.C., VIB 3M9 (Phone: l-250-549-5192) 

Project: Jervis Inlet 

Samples: 51-96-l 87.0 m, 194.2 m, 394.5 m 
JI-96-2 230 m, 265.9 m, 355.53 m, 407.5 m 

Summary: 

Sample JI-96-1 87.0 m is a quartz diorite containing minor subhedral phenoctysts of 
plagioclase and smaller subhedral plagioclase grains intergrown with interstitial plagioclase and quartz, 
with patches of tremoliteiactinolite, less abundant pyrite, and minor biotite. A few mafic clusters are 
of tremolite/actinolite. pyrite, epidote, and sphene. Plagioclase is zoned strongly and calcic cores are 
altered slightly to moderately to secondary more-sodic plagioclase(?)~ Biotite is replaced completely 
by pseudomorphic chlorite and lenses of Ti-oxide. 

Sample 51-96-l 194.2 m is an andesite/latite/dacite breccia. Fragments up to 2 cm across are 
of metamorphosed, very tine to extremely tine grained andesite tuff dominated by plagioclase- 
tremolite/ actinolite-quartz and lesser ones of latite tuff dominated by plagioclase-biotite. A few small 
fragments of are dominated by plagioclase-quartz-(tremolite/actinolite) (=metamorphosed dacite) or 
plagioclase (= metamorphosed hypabyssal andesite?). Much of the matrix between the fragments and 
some irregular replacement patches and veinlets are dominated by quartz-epidote-pyrite, in part with 
plagioclase. One main replacement/vein zone is dominated by plagioclase-calcite-(chlorite). Miner 
replacement minerals are apatite and chalcopyrite. 

Sample 51-96-l 394.5 m is an extremely fine to very fine grained, metamorphosed 
latite/andesite dominated by plagioclase with lesser tremolite/actinolite and minor epidote and sphene 
Half of the sample is very fine grained and massive and the other half is extremely fine grained and 
well foliated. The rock contains scattered coarser grained patches dominated by mafic minerals or 
plagioclase. Numerous lensy veinlets are of epidote-K-feldspar. A lensy veinlet up to 0.25 mm wide 
is of pyrite with much less abundant quartz; it has an envelope 1.5 mm wide in which actinolite was 
destroyed. A few veinlets are of pyrite-tremolite/actinolite. A veinlet is of an unknown talc-silicate. 



Sample JI-96-2 176.7 m contains a few patches which are dominated by medium grained 
plagioclase, whose texture suggests that it is a metamorphosed diorite. These patches were fractured 
coarsely, with interstitial patches of extremely tine grained epidote-(plagioclase) or very tine grained 
epidote-chlorite. Elsewhere, plagioclase forms disseminated grains mainly surrounded by irregular, 
early(?) replacement patches of medium grained quartz with abundant epidote inclusions. Several 
patches and lenses up to 15 mm long are of extremely fine grained epidote. Late replacement patches 
up to several mm across are of fine to medium grained quartz. 

Sample JI-96-2 230 m is a slightly porphyritic latite dike or sill(?) containing phenocrysts and 
clusters of phenocrysts of plagioclase and K-feldspar and minor ones of biotite in a very fine grained to 
cryptocrystalline groundmass dominated by plagioclase and K-feldspar. The groundmass has a strong 
follow-foliation with alternating bands rich in plagioclase and K-feldspar. An early veinlet is of quartz; 
it is cut and offset along one of several veinlets of pyrite-epidote-pyrrhotite. 

Sample 51-96-2 265.9 m is a well bedded tuffaceous sedimentary rock containing scattered 
slightly coarser plagioclase and quartz grains in a groundmass dominated by plagioclase with much 
less abundant quartz and moderately abundant disseminated epidote and porphyroblasts of pyrite. 
Veins and veinlets are mainly of epidote with much less abundant quartz and pyrite and minor 
chalcopyrite. One patchy veinlet is of plagioclase-epidote-quartz-pyrite-(chalcopyrite). 

Sample 51-96-2 355.53 m is a well bedded, metamorphosed andesitejdacite tuffaceous 
sedimentary rock dominated by plagioclase and lesser tremoliteiactinolite, with moderately abundant 
quartz. mainly in dacitic layers, One band several mm wide contains a core of pyrite bordered by 
zones with abundant tremolitelactinolite. epidote, and pyrite intergrown with plagioclase. Early 
veinlets parallel to bedding are of epidote and pyrite-(sphalerite). Later veins of epidote-(quartz- 
calcite) cut foliation at a moderate angle; one of these offsets the pyrite-rich band and an early epidote 
vein. Braided, fracture-filling veinlets of very fine grained talc-silicate(?) cut foliation and the late 
epidote-rich veins. 

Sample JI-96-2 407.5 m is a well foliated, medium to very fine grained, metamorphosed 
quartz diorite dominated by plagioclase with lesser quartz, ragged grains and a few clusters of 
tremolite/actinolite and of epidote, moderately abundant disseminated pyrite and lenses of sphene-(Ti- 
oxide), and minor chlorite, apatite, and chalcopyrite. Plagioclase occurs in three main modes: as 
scattered, ragged megacrysts, as very fine grained groundmass, and in two bands up to 1 mm wide 
parallel to foliation as extremely fine grained aggregates intergrown with much less chlorite and 
scattered patches of each of tremolite/actinolite and epidote~ A veinlet is of pyrite and a discontinuous 
veinlet is of epidote~ 



1 discussed the possible geological environment of these samples by telephone with Warner 
Gruenwald. 

The most probable environment is a contact metamorphic zone at the border of the quartz 
diorite and metamorphosed tuffaceous sedimentary rocks. The system is dry, in that little pervasive 

hydrothermal alteration occurred in the country rocks away from the veins and replacement patches. 
The hydrothermal alteration and replacement assemblage is dominated by quartz, epidote, pyrite, 
tremolite/actinolite, and plagioclase, with much less abundant chlorite and calcite and minor sphalerite 
and chalcopyrite. This assemblage is suggestive of a contact metamorphic zone. 

The tuffaceous sedimentary rocks are distal from a volcanic source, and moderately to strongly 
reworked. Their composition is in the andesite to dacite range, which is similar to that of the volcanic 

rocks associated with volcanogenic massive sulftdes in this part of the Coast Range (e.g., Britannia). 
If coarser and less reworked tuffaceous sedimentary rocks and tuffs could be found in the belt, this 

would be a vector to indicate the direction to go to explore for a volcanic centre and a volcanogenic 
massive sultide deposit in or near it. 

No indication is present that the rock are part of a “Cu-porphyry” system. 

The copper and zinc values in the samples is relatively low, and probably in themselves do not 
account for the geochemical anomalies in these elements. However, it the geochemical anomalies 
could be produced in the contact metamorphic environment. 

John G. Payne, Ph.D., 
Tel: (604)-986-2928 
Fax: (604)-983-3318 
email: johnpayn@istar.ca 



Sample JI-96-1 87.0 m Quartz Diorite: Slight/Moderate Propylitic Alteration 
Tremolite/Actinolite-Chlorite-Epidote-Pyrite Alteration 

Minor subhedral phenocrysts of plagioclase and smaller subhedral plagioclase grains are 
intergrown with interstitial plagioclase and quartz, with patches of tremolite/actinolite, less abundant 
pyrite, and minor biotite. A few matic clusters are of tremolite/actinolite, pyrite, epidote, and sphene. 
Plagioclase is zoned strongly and calcic cores are altered slightly to moderately to secondary more- 

sodic plagioclase(?). Biotite is replaced completely by pseudomorphic chlorite and lenses of Ti-oxide. 

plagioclase 70-75% 
quartz 8-10 
tremolite/actinolite S-10 
pyrite 4- 5 
biotite 2- 3 
epidote 0.5 
sphene 0.3 

Ti-oxide minor 
chalcopyrite trace 

Plagioclase forms subhedral to slightly interlocking, prismatic grains averaging 0.5-0.8 mm 
long, a few prismatic phenocrysts up to 1.8 mm long, and interstitial. anhedral grains averaging 0.3- 

0.5 mm in size. Many coarser grains show delicate, oscillatory zoning throughout a broad core of 
labradorite composition and strong growth zoning near their margins from labradorite/andesine to 
oligoclase. Many larger grains are altered moderately in their cores to very fine grained, irregular 
secondary sodic plagioclase(?) with locally minor quartz and epidote. 

Quartz forms interstitial grains averaging 0.15-0.3 mm in size and a few up to 0.6 mm across. 
Tremolite/actinolite forms anhedral, prismatic grains averaging 0.3-0.5 mm in size and a few 

up to I mm long. It is concentrated moderately in ragged clusters. Some ragged equant to prismatic 
grains averaging 0.5-l mm in size have pleochroism from light to medium yellowish green. In most 

finer grains, pleochroism is from very pale to pale green. 
Pyrite forms disseminated, anhedral grains averaging 0.1-0.5 mm in size and a few patches 

from 2-3 mm in size. The largest patch is of medium grained, anhedral pyrite containing a patch and 
veinlet of very tine grained epidote and one of the pyrite grains contains moderately abundant, acicular 
grains of amphibole(?) up to 0.1 mm long. 

Biotite forms scattered flakes averaging 0.2-0.3 mm in size. It is altered completely to 

pseudomorphic chlorite with minor lenses of Ti-oxide parallel to cleavage. Chlorite is colourless to 
very pale green. 

Epidote forms ragged patches averaging 0.1-0.2 mm in size and a few up to 0.5 mm across of 
anhedral, very fine to extremely tine grains. 

Sphene forms disseminated, anhedral grains averaging 0.05-0.08 mm in size and forms 
anhedral grains averaging 0. I-O. I5 mm in size in ma& clusters. Ti-oxide forms a few prismatic grains 
averaging 0.05 m long surrounded by sphene. 

Chalcopyrite forms a few anhedral grains averaging 0.03-0.07 mm in size. 



Sample JI-96-1 194.2 m Andesite/Latite Breccia: 2 Main Fragment Types 
Matrix/Replacement of Quartz-Epidote-Pyrite-Plagioclase-Calcite-Chlorite 

Fragments up to 2 cm across are of metamorphosed, very fine to extremely fine grained 
andesite tuff dominated by plagioclase-tremolite/ actinolite-quartz and lesser ones of latite tuff 
dominated by plagioclase-biotite. A few small fragments of are dominated by plagioclase-quartz- 
(tremolite/actinolite) (=metamorphosed dacite) or plagioclase (= metamorphosed hypabyssal 
andesite?). Much of the matrix between the fragments and some irregular replacement patches and 
veinlets are dominated by quartz-epidote-pyrite, in part with plagioclase. One main replacement/vein 
zone is dominated by plagioclase-calcite-(chlorite). Miner replacement minerals are apatite and 
chalcopyrite, 

fragments 
plagioclase-tremolite/actinolite-quartz 
plagioclase-biotite 12-15 
plagioclase-quartz 2- 3 
plagioclase 0.5 

replacement patches 
quartz 4- 5 
epidote 3- 4 
pyrite 3-4 
plagioclase 3- 4 
tremolite/actinolite I- 2 

60-65% 

calcite 
chlorite 
apatite 
chalcopyrite 

I- 2% 
0.5 

minor 
trace 

Some fragments are of metamorphosed andesite tuff. These contain minor coarser grains of 
plagioclase and quartz averaging 0.07-O. I5 mm in size and scattered porphyroblasts of 
tremolite/actinolite up to 0.2 mm long in a slightly foliated groundmass dominated by plagioclase and 
lesser tremolite/actinolite and quartz averaging 0.03-0.05 mm in size. Plagioclase is altered slightly to 
dusty sericite and opaque. Tremolite/actinolite is pleochroic from pale/light to light/medium green. 
Chlorite forms minor disseminated flakes and clusters of flakes averaging 0.02-0.03 mm in size. One 
metamorphosed andesite fragment dominated by equant plagioclase grains averaging 0.01-0.015 mm 
in size contains moderately abundant, ragged porphyroblasts of tremolite/actinolite averaging 0.3-0.7 
mm in size. Ilmenite/Ti-oxide and sphene each forms disseminated patches averaging 0.02-0.05 mm in 
size. A few patches of ilmenite/Ti-oxide are up to 0.2 mm long. Pyrite forms disseminated grains 
averaging 0.03-O. I mm in size. Chalcopyrite forms minor disseminated grains averaging 0.02-0.05 
mm in size. 

A few fragments are dominated by extremely fine grained plagioclase with minor to locally 
moderately abundant disseminated grains of actinolite, quartz, biotite/chlorite, and pyrite. 

Several fragments up to 5 mm in size of well foliated latite/andesite tuff are dominated by 
plagioclase grains averaging 0.02-0.04 mm in size and lesser biotite flakes averaging 0.03-0.05 mm 
long. Biotite is pleochroic from pale to medium/dark brown. One of these contains an alteration 
patch 2 mm across in which plagioclase was altered moderately to strongly to sericite, biotite was 
replaced by chlorite, and the rock contains moderately abundant disseminated pyrite grains averaging 
0.05-O. I mm in size. 



Sample JI-96-1 194.2 m (page 2) 

One fragment(?) a few mm across is dominated by plagioclase and quartz grains averaging 
0.05-0.07 mm in size with moderately abundant grains of each up to 0.2 mm across. Less abundant 
minerals include ragged patches of tremolite/actinolite and minor pyrite. 

One fragment 2.5 mm across is dominated by interlocking, very fine grains of plagioclase, 
which is altered moderately to dusty sericite and opaque. It contains a lensy patch/veinlet 0.05 mm 
across of very tine grained chlorite-(calcite). 

Irregular replacement patches up to a few mm across are dominated by one or more of very 
fine to locally tine grained quartz, cryptocrystalline to very fine grained epidote, and pyrite. Some of 
these contain minor very tine grained plagioclase and trace to minor calcite and chlorite. 

Pyrite forms disseminated anhedral, commonly irregular grains averaging 0.05-0.2 mm in size 
and a few up to 0.5 mm across. It is concentrated moderately in interstitial patches up to a few mm 
across as anhedral grains averaging.0.3- I mm in size. Many larger grains have moderately abundant 
silicate inclusions averaging 0.03-0.05 mm in size with a few up to 0. I mm across. A few have minor 
inclusions of chalcopyrite or pyrrhotite averaging 0.02-0.03 mm in size. 

Chlorite forms patches ofvety fine to extremely fine grains interstitial to pyrite and a few 

grains up to 0.05 mm in size intergrown with silicates. 
Apatite forms a few equant grains averaging 0.1-0~ 15 mm in size. 
Chalcopyrite forms disseminated grains averaging 0.01-0.02 mm in size. 

One replacement patch/veinlet up to I .5 mm wide and several mm long is of very fine to fine 

grained plagioclase with moderately abundant calcite and chlorite and minor pyrite. One lens in this 
zone has an outer zone of very fine grained plagioclase with a core of extremely fine to very fine 
grained, radiating to irregular, feathery plagioclase with scattered, subrounded patches up to 0.1 mm 

in size of chalcedony. 
A few replacement lenses and patches up to 0.5 mm wide are dominate by very tine to fine 

grained tremolite/actinolite. Some of these also contain patches of cryptocrystalline epidote, 
commonly interstitial to tremolite/actinolite. 



Sample 51-96-l 394.5 m Metamorphosed Latite/Andesite: 
Veinlets of Epidote- K-feldspar-(Quartz), 
Pyrite-(Quartz) and Pyrite-Tremolite/Actinolite with Phyllic Envelopes, 
Quartz; Late Veinlet of Calc-Silicate 

The sample is an extremely tine to very tine grained, metamorphosed latite/andesite dominated 

by plagioclase with lesser tremolite/actinolite and minor epidote and sphene. Half of the sample is 

very fine grained and massive and the other half is extremely fine grained and well foliated. The rock 
contains scattered coarser grained patches dominated by mafic minerals or plagioclase. Numerous 
lensy veinlets are of epidote-K-feldspar. A lensy veinlet up to 0.25 mm wide is of pyrite with much 
less abundant quartz; it has an envelope I .5 mm wide in which actinolite was destroyed. A few 
veinlets are of pyrite-tremolite/actinolite. A veinlet is of an unknown talc-silicate. 

plagioclase 70-75% epidote 2- 3% 
tremolite/actinolite IO-12 pyrite l-2 
quartz 2- 3 sphene 0.3 

veinlets 
K-feldspar-epidote-pyrite 3- 4 
pyrite-(quartz) I- 2 (amphibole-destructive envelope) 
pyrite-tremolite/actinolite I (in part with amphibole-destructive envelopes) 

quartz 0. I 
late talc-silicate I 

In one half of the sample, plagioclase forms a few anhedral grains averaging 0.1-O. 15 mm in 
size which are set in a groundmass dominated by slightly interlocking plagioclase grains averaging 

0.03-0.05 mm in size with much less abundant quartz averaging 0~01-0.03 mm in size with a few up to 
0~05 mm across. Tremolite/actinolite forms anhedral grains averaging 0.03-0.07 mm in size, with 
pleochroism from pale to very light green. 

The other half of the sample is well foliated and dominated by plagioclase grains averaging 
0.01-0.02 mm in size and actinolite grains averaging 0.02-0.03 mm in size. 

A few patches up to 2 mm across are of interlocking very fine grained plagioclase with less 
abundant ragged, prismatic tremolite/actinolite grains from 0.1-0.2 mm long. 

One matic patch 1.5 mm across has a core of equant grains of clinopyroxene(?) averaging 
0.02-0.03 mm in size. It is surrounded by and replaced by patches of cryptocrystalline to very fine 
grained epidote and lesser very fine grained tremolite and pyrite. One matic patch 1.7 mm in size is of 
ragged, prismatic grains of tremolite/actinolite averaging 0.3-0.5 mm in size. 

Epidote forms minor anhedral grains averaging 0.03-0.05 mm in size and a few up to 0.15 mm 
across. A few ragged patches up to 0.5 mm across are of ragged, very tine grained epidote with lesser 
pyrite and tremolite. A few patches up to 0.4 mm across are of cryptocrystalline to very fine grained 
epidote and pyrite. Much of the epidote associated with pyrite is bright yellow in colour. A few 
patches up to 3 mm across are of very tine grained plagioclase intergrown intimately with ragged, very 
fine grained epidote; in these, epidote may have formed by replacement of tremolite/actinolite. 
tremolite/actinolite was replaced by 

Pyrite forms disseminated grains and clusters of a few grains, in part associated with patches of 

tremolite/actinolite or epidote. Some of them grade into pyrite-rich veins. 
Sphene forms ragged, disseminated grains averaging 0.01-0.02 mm in size. 

(continued) 



Sample 51-96-l 394.5 m (pas 2) 

Most veinlets have diffuse borders and are somewhat discontinuous. They grade into irregular 
patches of similar mineralogy. Age relations between some of the vein types are obscure. 

A few veinlets averaging 0~05-0. I mm wide and one 3 mm across are of ctyptocrystalline to 
extremely fine grained K-feldspar and very tine grained epidote, with disseminated grains of pyrite 
averaging 0.03-0.05 mm in size. Some of these also have envelopes contain minor to moderately 
abundant K-feldspar. 

A few veinlets up to 0.2 mm wide are of very tine grained pyrite, tremolite/actinolite, and 
minor quartz, Some of these have an alteration envelope up to 0.8 mm wide in which tremolite/ 
actinolite was destroyed, and which contain minor disseminated pyrite grains averaging 0.02-0.05 mm 
in size. 

A veinlet from 0.05-0.2 mm wide is of very fine grained pyrite with much less abundant lenses 
of extremely tine to very fine grained quartz. It is bordered by a zone up to 1.5 mm wide in which 
tremolite/actinolite was destroyed, and which contains minor disseminated pyrite grains up to 0.05 mm 
in size and chlorite flakes up to 0.02 mm in size. 

A discontinuous veinlet of quartz is 0. I mm wide. 

One irregular, late veinlet averaging 0. I-O. I5 mm in width is of anhedral, very fine to fine 
grained talc-silicate of unknown composition. It is similar to epidote but has lower relief 



Sample 51-96-2 176.7 m Metamorphosed, Brecciated Diorite: Quartz-Epidote Replacement; 
Late Quartz Replacement 

A few patches in the sample are dominated by medium grained plagioclase, whose texture 
suggests that it is a metamorphosed diorite. These patches were fractured coarsely, with interstitial 
patches of extremely fine grained epidote-(plagioclase) or very fine grained epidote-chlorite. 
Elsewhere, plagioclase forms disseminated grains mainly surrounded by irregular, early(?) replacement 
patches of medium grained quartz with abundant epidote inclusions. Several patches and lenses up to 
15 mm long are of extremely tine grained epidote. Late replacement patches up to several mm across 
are of tine to medium grained quartz. 

plagioclase 8-10% zircon trace 
biotite minor 
early replacement 
quartz 35-40 epidote 20-25% 
(with epidote inclusions) chlorite 0.3 
breccia matrix 
epidote-(plagioclase) 5- 7 epidote-chlorite I 

late replacement patches 
quartz 20-25 (free of epidote inclusions) 

Plagioclase is concentrated in patches up to several mm across as subhedral grains averaging 
0.5-l mm in size. A few interstitial patches up to 2 mm in size are of strongly interlocking, extremely 
tine to very tine grained plagioclase with minor epidote. The rock was brecciated moderately with 
interstitial patches filled by either early replacement of quartz-epidote or cryptocrystalline to extremely 
tine grained epidote-plagioclase or locally by very fine grained epidote and chlorite. Some of these 
patches contain abundant extremely fine fragments of primary plagioclase grains. Some plagioclase 
grains are fractured slightly to moderately, and some contain veinlets of quartz along fractures. 

Elsewhere in the rock, plagioclase forms disseminated subhedral to anhedral grains averaging 
0.7-I .2 mm in size, and a few up to I .7 mm long enclosed mainly in quartz-epidote alteration. All 
plagioclase grains contain minor dusty inclusions, but are not altered to epidote; this suggests that 
plagioclase is albite/oligoclase, because more-calcic plagioclase would be altered to epidote. 

Biotite forms a ragged flake 0.7 mm long which is altered completely to chlorite-Ti-oxide. 
Zircon forms disseminated, subhedral grains averaging 0.1-O. I5 mm long. 

In the early replacement patches, quartz forms anhedral to subhedral grains averaging 0.5-1.2 
mm in size. Intergrown with quartz are moderately abundant to very abundant inclusions of 
cryptocrystalline to extremely tine grained epidote. In some patches, it is uncertain whether the host 
for the epidote inclusions is quartz or plagioclase. Lenses up to 15 mm long are of dense aggregates 
of extremely tine grained epidote. These commonly have irregular, gradational borders against quartz- 
epidote intergrowths. A few internal patches in epidote-rich patches are of subhedral to euhedral 
epidote grains averaging 0.05-O. 15 mm in size with interstitial patches of quartz grains averaging 0.05- 
0.15 mm in size. Chlorite is concentrated in a few irregular patches up to 0.8 mm in size of 
cryptocrystalline to extremely fine grains with a medium green colour. 

Late replacement patches up to a few mm long are of anhedral to subhedral quartz grams 
averaging 0.7-l .2 mm in size, with a few grains up to 2 mm long These are free of epidote inclusions. 
Contacts with epidote-rich patches are sharp, and those with quartz-epidote patches range from sharp 
to moderately gradational. 



Sample JI-96-2 230 m Slightly Porphyritic Latite (Dike or Sill?): 
Plagioclase, K-feldspar, (Biotite) Phenocrysts; 
Veinlets of Quartz, Pyrite-Epidote-Pyrrhotite 

Phenocrysts and clusters of phenocrysts of plagioclase and K-feldspar and minor ones of 
biotite are set in a very tine grained to cryptocrystalline groundmass dominated by plagioclase and K- 
feldspar. The groundmass has a strong follow-foliation with alternating bands rich in plagioclase and 
K-feldspar. An early veinlet is of quartz; it is cut and offset along one of several veinlets ofpyrite- 
epidote-pyrrhotite. 

phenocrysts 
plagioclase 3- 4% 
K-feldspar 2- 3 
biotite 0.3 

groundmass 
plagioclase 70-75 leucoxene 0.1% 
K-feldspar 17-20 pyrrhotite 0.1 
sericite 0.5 pyrite minor 
chlorite 0.1 zircon trace 

veinlets 
quartz 0.2 
pyrite-epidote-pyrrhotite-quartz-(chalcopyrite) 2% 

Plagioclase forms a few subhedral phenocrysts averaging 0.2- 1 mm in size, and one 1.7 mm 
long. Some are concentrated in a few clusters up to 1.7 mm across. A few interstitial patches up to 
0. I5 mm in size are of subradiating aggregates of chlorite or patches of chlorite-Ti-oxide. Some 
plagioclase phenocrysts were replaced along their rims or have thick overgrowths of K-feldspar. A 
few close to phenocrysts of biotite contain irregular replacement patches of extremely fine grained 
chlorite. 

K-feldspar forms a few anhedral to subhedral phenocrysts averaging 0.6-l .2 mm in size, and a 
few euhedral grains from 1-I .7 mm long. A few of these are associated with clusters of plagioclase 
phenocrysts. Alteration is slight to patches of extremely fine grained sericite and chlorite. 

Biotite forms a few flakes up to 0.5 mm long, mainly bordering clusters of plagioclase 
phenocrysts. Alteration is complete to pseudomorphic chlorite with lenses of epidote and Ti-oxide 
parallel to cleavage. 

One slender lens 1.3 mm long is of cryptocrystalline leucoxene. 
The groundmass is dominated by interlocking, ragged plagioclase grains averaging 0.05-O. 1 

mm in size with a few up to 2 mm across. These are intergrown with cryptocrystalline K-feldspar and 
plagioclase and disseminated, slender flakes of sericite. K-feldspar is concentrated moderately to 
strongly in thin seams parallel to the flow foliation; its distribution is seen well in the stained offcut 
block. 

Pyrite forms a few disseminated grains averaging 0.03-0.05 mm in size, in part associated with 
epidote grains of similar size. These patches probably are related in origin to the pyrite-epidote 
veinlets. 

Zircon forms a few equant, subhedral to euhedral grains averaging 0.05-0.07 mm in size 
associated with plagioclase and biotite phenocrysts. 

(continued) 



Sample 51-96-2 230 m (page 2) 

A few subparallel early veinlets averaging 0.05-0.08 mm wide of very tine grained quartz with 

moderately abundant dusty opaque inclusions is cut and offset 0.2 mm along a wispy epidote-pyrite 
veinlet. 

A few discontinuous veinlets averaging 0.01-0.02 mm in width are of extremely fine grained 
quartz without dusty inclusions. 

Several replacement veinlets averaging 0.1-0.5 mm wide are dominated by pyrite grains 
averaging 0.2-0.8 mm in size and much less abundant pyrrhotite grains averaging 0.1-O. 15 mm in size. 
These are intergrown with minor to moderately abundant extremely fine to very grained epidote, 
which is concentrated strongly along the margins of some of the veinlets. A few quartz grains are 
from 0.07-O. 12 mm in size. In a few veinlets, pyrrhotite is much more abundant than pyrite, 
Chalcopyrite forms one grain 0. I mm across associated with a large pyrite grain. One vein 0.1-0.2 
mm wide is of very fine grained quartz with patches of very tine grained epidote and pyrite. 



Sample JI-96-2 265.9 m Dacite Tuffaceous Sedimentary Rock; 
Veins, Veinlets of Epidote-Pyrite-Quartz-(Chalcopyrite) and 
Plagioclase-Epidote-(Pyrite-Quartz-(Chalcopyrite) 

The sample is a well bedded tuffaceous sedimentary rock containing scattered slightly coarser 
plagioclase and quartz grains in a groundmass dominated by plagioclase with much less abundant 
quartz and moderately abundant disseminated epidote and porphyroblasts of pyrite. Veins and veinlets 

are mainly of epidote with much less abundant quartz and pyrite and minor chalcopyrite. One patchy 
veinlet is of plagioclase-epidote-quartz-pyrite-(chalcopyrite). 

plagioclase 70-75% 

quartz 15-17 
pyrite 3- 4 
chalcopyrite minor 

veinlets 
epidote, epidote-(pyrite-quartz-chalcopyrite) 5- 7 

plagioclase-quartz-pyrite-epidote-(chalcopyrite) I 
quartz lenses minor 

Plagioclase forms scattered, anhedral grains averaging 0.07-O. I2 mm in size. Quartz forms 
scattered, equant grains averaging 0.0.5-0.08 mm in size and a few up to 0.12 mm across. A few 
rounded to irregular, equant patches up to 0.3 mm in size are of very tine grained quartz. 

These are set in a groundmass of equant plagioclase and much less abundant quartz grains 

averaging 0.01-0.02 mm in size with ragged, disseminated patches of cryptocrystalline epidote 
averaging 0.01-0.03 mm in size. A few layers up to I mm wide are of slightly coarser grained 
plagioclase averaging 0.03-0.06 mm in size with minor quartz and cryptoctystalline epidote. 

Pyrite forms disseminated, euhedral to subhedral, cubic grains averaging 0.2-0.4 mm in size 
and a few lenses up to I .5 mm long of anhedral to subhedral grains. 

Chalcopyrite forms disseminated grains averaging 0.01-0.02 mm in size and a few up to 0.03 
mm across. 

Veinlets and a few veins are dominated by epidote with minor to moderately abundant amounts 
of one or more of plagioclase, quartz, and pyrite. 

A few veins and veinlets parallel to bedding averaging 0.2-0.4 mm wide are dominated by very 
fine grained epidote. Some are bordered by an irregular envelope up to 0.2 mm wide containing 
moderately abundant patches of epidote. A few veinlets from 0.2-0.4 mm wide of very fine grained 
epidote cut across the bedding. Some of these also have irregular envelopes up to 0.5 mm wide 
containing moderately abundant to abundant epidote. 

A patchy vein parallel to bedding and from 0.5-l mm wide contains a few zones. At one end is 
a zone dominated by very fine grained epidote and minor to moderately abundant irregular, 
disseminated pyrite grains averaging 0.05-O. I mm in size. Another zone is dominated by very tine 
grained epidote and minor to moderately abundant, subhedral to euhedral quartz. At the other end is a 
zone dominated by fine to medium grained pyrite with minor inclusions of chalcopyrite. The epidote- 
rich zones have thin envelopes containing replacement patches of epidote. 

A veinlet up to 0.5 mm wide is of very fine grained plagioclase and much less abundant quartz, 

with minor disseminated grains of pyrite averaging 0.05-O. I5 mm in size. Chalcopyrite forms a few 
anhedral grains averaging 0.02-0.05 mm in size. Towards one end it contains patches up to 1 mm 

long of very fine grained epidote. 
A few lenses up to 0.15 mm wide parallel to foliation are of very fine grained quartz 



Sample JI-96-2 355.53 m Metamorphosed Andesite/Dacite Tuffaceous Sedimentary Rock; 
Pyrite-Tremolite/Actinolite Bands; Veinlets of Pyrite-(Sphalerite), 
Epidote, Later Epidote-(Quartz-Calcite), and Very Late Calc-silicate 

The sample is a well bedded, metamorphosed andesiteldacite tuffaceous sedimentary rock 
dominated by plagioclase and lesser tremolite/actinolite, with moderately abundant quartz, mainly in 
dacitic layers. One band several mm wide contains a core of pyrite bordered by zones with abundant 
tremolite/actinolite, epidote, and pyrite intergrown with plagioclase. Early veinlets parallel to bedding 
are of epidote and pyrite-(sphalerite)~ Later veins of epidote-(quartz-calcite) cut foliation at a 
moderate angle; one of these offsets the pyrite-rich band and an early epidote vein. Braided, fracture- 
tilling veinlets of very fine grained talc-silicate(?) cut foliation and the late epidote-rich veins. 

plagioclase 60-65% 
quartz IO-12 
pyrite 5- I 
K-feldspar 4- 5 
tremolite/actinolite 4- 5 
pyrite 0.5 
chalcopyrite trace 
veins, veinlets 
epidote 0.5 
pyrite-sphalerite-(chalcopyrite) 0.5 
epidote-(quartz-calcite) 2- 3 
talc-silicate 0.5 

In andesite layers, plagioclase forms anhedral grains averaging 0.01-0.03 mm in size. 
Tremolite/actinolite is concentrated in a few seams parallel to foliation as elongate grains up to 0.7 mm 
in length. Pleochroism is from pale/light to light/medium green. 

In a few dacitic layers, plagioclase forms moderately abundant megacrysts averaging 0.1-0.5 
mm in size in a groundmass of plagioclase and moderately abundant quartz averaging 0.01-0.03 mm in 
size. A few patches/fragments up to 0.25 mm long are of extremely tine grained sphene. 

K-feldspar is concentrated slightly to moderately in layers and lenses parallel to foliation as 
extremely fine to locally very tine grains. A few lenses up to 0.2 mm wide are dominated by very tine 
grained K-feldspar. 

Sphene forms a few lenses up to 0.5 mm long parallel to bedding. Some contain minor cores 
of Ti-oxide. 

Pyrite forms disseminated, subhedral to euhedral porphyroblasts averaging 0.07-O. 15 mm in 
size. Chalcopyrite forms disseminated, anhedral grains averaging 0.01-0.02 mm in size and a few up 
to 0.05 mm across. 

A zone up to several mm wide contains abundant pyrite and tremolite/actinolite and lesser 
epidote. A central core averaging 1.5-2 mm wide is dominated by pyrite with moderately abundant 
inclusions of tremolite/actinolite. Quartz forms an equant grain 0.8 mm across. It also occurs in late, 
fracture-tilling veinlets averaging 0.02-0.03 mm wide in the pyrite core. 

Bordering this is a zone of fine to extremely tine grained tremolite/actinolite. This is bordered 
by a zone of tuff containing moderately abundant to abundant pyrite, epidote, and tremolite/actinolite 
intergrown with plagioclase and minor quartz. Sphene forms anhedral grains up to 0.2 mm in size 

(continued) 



Sample JI-96-2 355.53 m (page 2) 

A few veinlets parallel to foliation is of very fine grained pyrite. One discontinuous veinlet 
parallel to foliation averaging 0.1 mm wide contains moderately abundant disseminated grains of pyrite 
averaging 0.1-0.2 mm in size, lenses up to 0.4 mm long of colourless spbalerite, and minor grains of 
chalcopyrite up to 0.05 mm in size, mainly associated with pyrite. 

A few veinlets up to 0. I mm wide parallel to foliation are of extremely fine to very tine grained 
epidote. Some of these contain minor patches of extremely tine grained quartz and/or K-feldspar. 

A late, lensy veinlet up to 0.5 mm wide is of cryptocrystalline to extremely tine grained 
epidote. It contains clusters of pyrite grains up to 0.3 mm in size and one elongate, colourless 
sphalerite grain 0.3 mm long. A second irregular veinlet 0.2-0.4 mm wide is of cryptocrystalline 
epidote with a few lenses in the core of very fine grained epidote and a few lenses of very fine grained 
quartz and epidote. A lensy vein averaging 0.2-0.5 mm wide and locally up to 1 mm wide is 
dominated by extremely tine grained epidote and minor calcite, quartz, and pyrite. It cuts the main 
pyrite-bearing band and offsets it by a few mm~ 

A few, subparallel braided veinlets up to 0.1 mm wide are of very tine grained colourless calc- 
silicate(?) of uncertain composition and low birefringence; they cut foliation at a high angle. These cut 
across the late epidote-rich vein, but are much narrower and discontinuous in the vein than in the 
adjacent host rock. 



Sample 51-96-2 407.5 m Metamorphosed Quartz Diorite: 
Plagioclase-Quartz-Tremolite/Actinolite-Pyrit~Sphen~Epidote; 
Veinlets of Pyrite, Epidote 

The sample is a well foliated, medium to very fine grained, metamorphosed quartz diorite 
dominated by plagioclase with lesser quartz, ragged grains and a few clusters of tremolite/actinolite 
and of epidote, moderately abundant disseminated pyrite and lenses of sphene-(Ti-oxide), and minor 

chlorite, apatite, and chalcopyrite. Plagioclase occurs in three main modes: as scattered, ragged 
megacrysts. as very tine grained groundmass, and in two bands up to 1 mm wide parallel to foliation as 
extremely tine grained aggregates intergrown with much less chlorite and scattered patches of each of 
tremolitel actinolite and epidote. A veinlet is of pyrite and a discontinuous veinlet is of epidote. 

plagioclase pyrite I- 8% 
megacrysts 7- 8% sphene 4 5 
very fine 40-45 epidote 3- 4 
extremely tine l- 8 apatite 0.4 

quartz 12-15 chlorite 0.4 
tremolite/actinolite S-IO chalcopyrite 0.2 
veinlets 
pyrite 0.5 
epidote minor 

Plagioclase forms anhedral megacrysts averaging 0.4-0.5 mm in size, with a few up to 1.2 mm 
across. Several of these contain abundant, cryptocrystalline to locally extremely tine grained 
inclusions of quartz. Most of the plagioclase occurs as anhedral, equant grains averaging 0.1-0.2 mm 
in size, which are intergrown with less abundant quartz grains averaging 0.07-O. 15 mm in size 

Plagioclase contains minor to moderately abundant dusty inclusions~ 
Two bands parallel to foliation averaging 0.5-0.9 mm wide are dominated by extremely tine to 

locally very fine, strongly interlocking plagioclase grains. Chlorite forms minor to moderately 

abundant disseminated, extremely tine grained flakes and lenses, and tremolite/actinolite and epidote 
each forms minor ragged grains and patches. 

Quartz forms disseminated grains averaging 0.05-O. I mm in size and a few up to 0.5 mm 
across. These are concentrated moderately in lenses parallel to foliation intergrown with plagioclase 
of similar grain size. 

Tremolite/actinolite forms ragged grains averaging 0.1-0.5 mm in size. Pleochroism is from 

pale to light green. 
Epidote forms disseminated patches averaging 0.05-O. I5 mm in size and a few irregular lenses 

from 0.5-l .5 mm long, mainly of very fine to fine grains. 
Pyrite forms disseminated, anhedral grains averaging 0.1-0.5 mm in size. Most contain 

moderately abundant silicate inclusions averaging 0.03-0.05 mm in size. Several contain inclusions of 
chalcopyrite and less abundant pyrrhotite averaging 0.02-0.03 mm across, and one contains an 
inclusion 0.08 mm long of chalcopyrite and pyrrhotite. 

Sphene forms abundant, subparallel, irregular lenses and patches averaging 0.3-0.8 mm in size 
of grains averaging 0.01-0.02 mm in size. A few lenses contain minor to moderately abundant cores 

of ctyptocrystalline Ti-oxide. 

(continued) 



Sample JI-96-2 407.5 m (page 2) 

Chlorite forms minor disseminated flakes averaging 0.05-0.07 mm in size in coarser grains 
plagioclase, and a few patches up to 0.2 mm across of subradiating flakes up to 0.07 mm in size. 
Pleochroism is from pale to light green. 

Apatite forms disseminated, equant, anhedral grains averaging 0.02405 mm in size and a few 
subhedral to euhedral prismatic grains up to 0. I mm long and one anhedral prismatic grain 0.3 mm 
long. 

Chalcopyrite forms disseminated grains averaging 0.01-0.03 mm in size with a few up to 0.1 
mm across. It commonly is surrounded by patches of epidote. 

One irregular veinlet of pyrite is parallel to foliation. It is mainly a fairly continuous train of 
grains averaging 0.05-O. 1 mm in size, with scattered patches of coarser grains up to 0.5 mm across. 

A discontinuous, wispy veinlet averaging 0.015-0.02 mm wide is of very fine grained epidote. 



APPENDIX D 

PROGRAM EXPENDITURES 

Diamond Drilling: 
Falcon Drilling, Prince George, B.C. (metres) 

Helicopter Sue~ort: 
Vancouver Island Helicopters, , B.C. 

_Consultinp: Fees: 
W. Gruenwald, B. SC. - 23% days @ $35O/day 
J.R. Kerr, P. Eng. - I4 days @ $4OO/clay 
T.M. Waterland, P. Eng. 3 days @ $500/day 
R.H. McMillan, P. Geol. - 1 day @ $5OO/day 

Labour: 
R. Montgomery, B. SC. - 34 days @ $275/day 
R. Calhoun - 68 hours @ $17.50/hour 
D. Nehamken - 30 hours @ $17,50/hour 

Contractors: 
Edgewater Marine Services 
Earl’s Cove Barge Terminal Ltd. 

Room and Board: 
Egmont Marina 

Analytical Costs: 
Bondar Clegg Labs 
Vancouver Petrographics 

Travel Costs: 

Equipment Rental: 

Supplies: 

Report and Compilation: 

TOTAL: 

$8,225.00 
5,600.OO 
I ,500.oo 

500.00 

9,350.oo 
1,190.oo 

525 .OO 

2,223.67 
600.88 

4,118.66 
1.053.90 

75,540.93 

58,605.09 

15,825.OO 

11.065.00 

2,824.55 

11.682.60 

5,172.56 

3,550.75 

490.00 

3,075.68 

3,JOO.OO 

$190.832.16 
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APPENDIX F 

STATEMENT OF OUALIFICATIONS 

I, WEKNER GRUENWALD, OF THE CITY OF VERNON, BRITISII COLUMBIA 
HEREBY CERTIFY THAT: 

I. 1 am a graduate of the University of British Columbia with a B. SC. degree in Geology 
(1972). 

2. I am a fellow of the Geological Association of Canada (#F2958). 

3. I am presently employed as a consulting geologist and president of Geoquest Consulting 
Ltd., Vernon, B.C. 

4. I have practiced continuously as a geologist for the past 24 years in Canada and the US. 

5. I was actively involved as project geologist on the Jl property during the 1996 exploration 
program. 

W. &uenwald, B. SC., F.G.A.C. 

Dated: February 24, 1997 






