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SUMMARY AND CONCLUSIONS 

This is a report on an exploration program conducted on the 
Jewel Property near Falkland, B.C., by Corona Corporation in 1989 
and 1990. 

Corona Corporation owns, or has under option 104 units in 14 
claims and began work on the property in May 1988. The target. for 
exploration was copper and precious metal mineralized dioritic 
intrusive rocks. Significant precious metal (Au, Ag) values occur 
locally within the intrusives and in adjacent structures. 

On the property, the Salmon River has eroded through flat 
lying olivine basalt flows belonging to the Kamloops Group, 
exposing the underlying folded Upper Paleozoic (Harper Ranch) 
sedimentary rocks (erosional window). A swarm of northwesterly 
trending dykes of diorite to quartz diorite composition (probable 
Mesozoic age) follow structural zones cutting the sediments. The 
dykes are high level, strongly altered and brecciated. Copper- 
precious metal mineralization occurs in two better exposed parts 
of the dyke system some 300 metres apart on the steep hillside 
(Main and East Showings). 

One of these areas, the "Main Showing", received a significant 
amount of work by the original property owners and Canex Aerial 
Exploration (Placer Development). These programs included drilling 
two poorly placed drill holes (Canex 1967) which did not adequately 
test the mineralization. 

In 1388 Corona conducted a program consisting of geological 
mapping, trenching, sampling and geophysical surveys over the 
showings and adjacent areas. The results indicated that the 
dioritic dyke swarm was over 300 metres wide and that a number of 
styles of copper-precious metal mineralization were intimately 
associated with the system. 

Significant zsnes (some over 10 metres wide) of copper 
mineralization (0.2 to G.7% C U I  were exposed in the Main S h c w i n y  
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area. The zones are cut by later, northeast dipping, hematitic, 
fracture zones like the Red and Blue veins which are enriched in 
Au (to 11 g/t), Ag (to 5 0  g/tj and Cu (to 2%). 

In the East showing area, (300 metres northeast of the Main 
Showing) at the eastern edge of the dyke system, prospecting by 
Corona discovered intrusive related copper mineralization and 
narrow quartz veins with gold values up to 11 g/t. 

The drill program in April 1989 concentrated on testing the 
two known areas of surface mineralization. 

In the Main Showing area, five short holes indicated a 
supergene copper zone with native copper overlying hypogene- 
chalcopyrite mineralization (in the upper part of the dyke system). 
A series of stacked, northeast dipping hematitic structures cut the 
supergene zone and yielded gold values of 1 to 4 g/t over 1 to 3 
metre widths. 

A single hole drilled in the East Showing area encountered a 
wide zone of low grade 
Cu) in the hangingwall 
semi-massive sulfides 
contained visible gold, 
Another similar sulfide 
dyke. 

Later in 1989 a 

copper mineralization (18 metres at 0.19% 
of a diorite dyke. A 30 cm wide zone of 
within this intersection (in the dyke) 
arsenopyrite, chalcopyrite and sphalerite. 
lens occurred at the footwall to the same 

Phase I1 exploration progran consisted of 
a test IP’resistivity survey (MPH Consulting) followed by a diamond 
drilling program ( 3  holes). 

IP was fourid t-o be an effective tool in locating suifide 
mineralized areas within the dyke systen. Two chargeability 
anomalies A and B were found in the vicinity of the East and Y a i n  

Trench zones. The initial drill program in .\pri~ had nct 
adequately tested the stronger parts of either anomaly. 

‘ 1  
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The Phase I1 drill program tested both IP anomalies. Strongly 
deformed graphitic sediments in the hangingwall to the dyke system 
were encountered while drilling the eastern anomaly. A narrow, 
high grade, polymetallic sulfide zone in the hangingwall to the 
East Zone ( M J - 8 9 - 0 6 )  was found by drilling hole MJ-89-08 to 
continue for over 50  metres to the south. This hole intersected 
a 1 metre wide zone of semi-massive chalcopyrite and sphalerite 
with gold and silver values. 

Drilling the western anomaly encountered a wide intersection 
(30 metres at . 1 6 %  Cu) of l o w  grade copper mineralization at depth, 
beneath the Main Trench Zone. 

The 1 9 9 0  drill program tested the northward projection of the 
East Zone as well as the deeper levels of the intrusive system. 
Narrow sulfide bearing zones 1 to 2 metres wide were associated 
with altered dykes and yielded generally low copper and zinc 
values. 

The extent and grade of polymetallic mineralization (Cu, Zn, 
Au, A y )  did not appear to improve with depth or to the north in 
the East zone Area. The depth of the overburden in this area is 
another negative factor. 

Drilling in 1 9 8 9  on the West Zone Area ( 3 0 0  metres to %he 
west) indicated that the better grade copper and precisus metal 
mineralizaion was close to surface and associated with a fairly 
small zone of supergene enrichment. Hypogene copper mineralization 
below this supergene zcne was generally of lower grade with spotty 
gold and silver values. It has little economic potential. 

The 1 9 8 9  and 1 9 9 0  exploratian programs cn the J2wel Pr2perty 
have adequately tested the copper-precicus metal potential of the 
dioritic intrusive (porphyry) system. 

Y 
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This is a report on the Phase I1 and I11 exploration programs 
conducted on the Jewel Property between September 1989 and May 1990 
by Corona Corporation. 

During this period an IP/Resistivity Survey and two Diamond 
Drilling Programs took place on the property. All the work 
occurred on the eight two-post claims in the central part of the 
property. The IP/Resistivity Survey was conducted by MPH 
Consulting Ltd of Vancouver and is described in detail in a 
separate appended report titled "Report of Results of Induced 
Polarization and Resistivity Survey on Marzoff (Jewel) Property" 
by Kevin D. Lund E.Sc. 

The target was porphyry and vein hosted base (Cu, Zn) and 
precious metal (Au, Ag) mineralization associated with the strongly 
altered roof zone of a dioritic dyke swarm. 

Corona Corporation funded all the exploration on the property. 
The work was supervised by R.C. Wells E.Sc., F . G . A . C . ,  Regional 
Geologist for Corona Corporation based in Kamloops, B . C .  The total 
cost of the Phase I1 and 111 exploration programs was S 8 6 , 0 5 5 . 0 0  
of which $81,800 is being applied to the claim group fgr assessment 
Fredit. Copies of the Statement of Work are available in Appendix 
A .  
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PROPERTY AND OWNERSHIP 

The property is in the Kamloops Nining Di ision. Fc 
claims, Eureka, G r o u s e  13, G r o u s e  15 ,  and  G r o u s e  1 6  are owned by 
Elisabeth Marzoff. The C r o w n ,  C r o w n  1, C r o w n  2 ,  C r o w n  3 ,  C r o w n  9 
and PJFU were staked in June 1988 for Lacana Mining CDrporation 
(which was later amalgamated into Corona Corporation) 
Collecrively, all these claims are known as the J e w e l  Property and 
were grouped for assessment purposes in Yay 1990 (No. 171) into 
Jewel 1, Jewel 2 .  A l l  the claims have become part of an opticn 
agreement with Elisabeth Narzoff dated May 2 6 ,  1988. 

A list of the claim information on the J e w e l  Property fcllcws 
in Table 1. The claims are shown in Figure 2 .  

TABLE 1 - THE JEWEL PROPERTY 
C l a i m  Name 

EUREKA 
GROUSE 13 
GROUSE 15 
GROUSE i 5  
CROWN 
CROWN 1 
CRGWN 2 
CROWN 3 
2 J F U  
OPXL 1 
TOPAZ 1 
RUBY 1 
RUBY 2 
CROWN 3 

Record No. 

7046 
7 0 4 7  
7 0 4 8  
7044 
7 7 3 1  
7754  
7 7 5 5  
7756 
i 1 3 5  
8 2 5 7  
8 2 5 8  
8255 
8260 
7795 

- - -  

TOTAL 

No. of Units  

1 :?-post1 
1 
1 
1 
20 
16 
10 
20 
30 
1 ! ? - p o s t )  
1 
1 
1 
20 

I t  

t r  

,I 

1 

11 

- 

104 Units 

Current Expiry 
Date 

97 / 0 5  ! 26 
3 7 / 0 5 ]  26 
97]05i?rj  
3 7 / 0 5 / 3 6  
9 4 / 0 6 / 0 8  
9 1 / 0 6 i  2 1  
3 1  / O b i  2 1  
92 !06 121 
'34,'Ob ./( 24 
93!0 1 /Ob 
3 3 / 0 1 / 0 4  
9 3 / 0 1 / 0 4  
59/01 104 
9@/07 /07  

Owner 

E .  Yarzoff 
I t  

I 1  

I t  

Corona Corp.  
I t  

1 1  

I t  

9 .  

I, 

II 

I t  

I t  

11 
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13 Eureka ,  G r o u s e  
\ G r o u s e  1 5 ,  G r o u s e  16  

L21) O U A T E R N O R Y  - A L L U V I U M  , G L A C I A L  D E P O S I T S  

T E R T I A R Y  - K A M U 3 0 P S  G R O U P  B A S A L T S  

C A R B O N I F E R O U S  - M A I N L Y  L S T  , A R G I L L I T E ,  
O U A R T Z I T E S ,  8 R E . C C I A  , TUFF.  

C A R B O N I F E R O U S  - A N D E S I T I C  L A V A ,  TUFF,  
A R G I L L I T E  I O U A R T Z I T E S  A N D  LST.  

0 2 5 0 0  m 
f 'r 

f 

S C A L E  1 I 1  50000 

I G e o l o q i ~ a l  d o l o  a f t e r  J o n a s  - 1958 
C e o l o g i c o l  S o c l a r y  o f  C o n a d o  m r m o l r  259 
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PROPERTY LOCATION AND ACCESS 

The Jewel Property is located 3 kilometres west of the town 
of Falkland, B . C . ,  in the Kamloops Mining Division and straddles 
a short section of Highway 97 (Figure 1). The city of Kamloops 
lies approximately 60 kilometres to the northwest by highways 97 
and 1. Property Latitude is 50'28' North and Longitude 119O39' 
West. 

A number of old 4 X 4 roads lead from Highway 37 and Pinaus 
Lake Road into the central two-post claims and an old trenched area 
(original showings). 

TOPOGRAPHY AND VEGETATION 

The property covers the southern slope of the west trending, 
Salmon River Valley. Highway 97 follows the valley floor south of 
the Salmon River at 650 m elevation. Much of the valley floor 
(PJFU claim) is fenced pasture. 

South of the highway, elevations rise rapidly to over 1 2 C ) O m  
locally with cliffs. Topography in the vicinity of the old 
showings is steep with numerous deep gullies and sandy ridges. 
Much of the lower part of the hillside has been logged, burned, 
and locally replanted by the Forestry Department. Large open 
patches with scrub vegetation remain on the hillside. 

HISTORY 

Copper staining and malachite boulders were exposed and 
recognized by the Yarzoffs during logging operations on the 
hillside in the 1 9 5 0 ' s .  They promptly staked a number of two post 
claims (Jewel Group) and carried out trenching and road 
construction intermittantly up to 1975. ?lost of this work 
concentrated on exposing copper showings with gold values in a 
steep gully on the original Opal claim (presently Opal 1) .  An 
attempt was made by Pat Marzoff to drill two holes on these 
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showings in 1 9 7 4 .  Core recovery was poor due to highly fractured 
ground. 

The property was optioned by Canex Aerial Exploration Ltd. 
(Placer Development) in 1 9 6 7 .  Canex's target was disseminated and 
replacement type copper-gold mineralization. Besides the optioned 
property they also staked a large part of the valley (Deadwood 
Claims). During 1967 Canex completed geological mapping, and 
geochemical and geophysical surveys (magnetic, VLF, frequency 
domain I . P . )  on the claim group. Two vertical core holes were 
drilled in 1967 to test the main showing (Opal Claim). These were 
poorly placed and did not intersect any significant Cu, Au 
mineralization. Largely based on the drilling results Canex 
dropped the property. 

T h e  main showing area was mapped and resampled by Utah Mines 
in 1 9 8 6  (Deighton) reproducing significant Cu, Au and Ag values 
from the Red and B l u e  Veins in the Main Showing area (Opal). Utah 
for some reason did not option or do further work on the property. 

In 1988 Corona Corporation personnel visited tho property, 
Significant Au, Ag and Cu values were obtained from the showings. 
Potential was seen for intrusive (porphyry) related copper 
mineralization with later structurally controlled precious metal 
zones. An option agreement was made on the property with Elisabeth 
Marzoff in ?lay 1988. Staking by Corona in June 1982 significantly 
enlarged the property to its present size ( 1 0 4  units). 

REGIONAL GEOLOGY 

The most recent geological map for t h e  area c a n  be f o u n d  in 
G . S . C .  Memoir 296, Verncn Map Area, B.C. by A . G .  Jones 1959. This 
map (Figure 3 )  shows a narrow strip of Cache Creek !Permian?) 
volcanics and limestones on either side of the Salmon River Valley. 
Tertiary Kamloops Group volcanics form the 'nil! t .ops  .;nd 
surraunding plateau areas. 3 number 3f  northwesterly ;_rending 
faults are indicated east and west of the prcperty. 
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Acidic coast intrusives occur in the region (Figure 3 )  but 
were not mapped on the property by the GSC. Porphyritic 
intrusives, mainly dykes do occur on the Jewel Property and cut 
the folded (Paleozoic?) sediments. 

The nearest mineral showings, to those on the Jewel, occur 
within Cache Creek? lapilli tuffs on the Top claim a few kilometres 
to the northeast. One drill hole by Canamax in 1934 intersected 
significant copper (greater than 2 % )  and silver ( 2 0  g/t) values 
over 20 metres. The mineralization was found t o  be discontinuous 
after follow up drilling and surface work (trenching). 

The Salmon River Valley is a broad flat-bottomed valley w i t h  
old lake terraces along the sides. On the property, thick 
waterlain sequences of sand and gravel overlie bedrock. Stripping 
to bedrock is possible only in steep areas o r  along g u l l y  sides. 

Y 



LEGEND 

QUATERNARY 
PLEISTOCENE A N D  RECENT 

Glacial, lacustrine. and fluviatile gravel 
sand, silt,and clay 

TERTIARY 
W OLIGOCENE OR MIOCENE 

K A M L O O P S  GROUP 

Basaltic lava and Now breccia. minor rhyolrric la 3 
and breccia. local sandscone, shale. conglomerace coal 

I 
I CRETACEOUS OR TERTIARY 
I 

Pink to red  syenite and quartz syenite: pink and white 
mott led granite 

I 
I 

JURASSIC AND/OR CRETACEOUS 
COAST INTRUSIONS m 
Cranice. granodiorrce ana allied rocks L2-J 

TRIASSIC 
UPPER TRIASSIC 

NICOLA GROUP 

Andesice minor basalt. some limescone and conglomerace 

(7) LOWER A N D / O R  UPPER TRIASSIC 
SLOCAN G R O U P  

Slate. quartz i te.  limescone. phyllite. mica schisc 
may be in part  equivalent CO 17 

CARBONIFEROUS (7) A N D  PERMIAN 
C A C H E  CREEK GROUP (13-15) 

DIVISION C ' mainly limescone. minor argi l l t te. quartzite, 
and andesite lava. breccia. and turf 

I 
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DIVISION B mainly andesite lsva and :uU. minor argJllICe 
quertzice and limescone 1 ~~ 14 

DIVISION A .  mainly argrllire i Y 
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1988 EXPLORATION PROGRAM 
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The Jewel Property was optioned late in May 1988. Between 
June and December 1988 the folowing surveys were conducted on the 
property by Corona under the direction of R.C. Wells. 

1. Grid preparation - approximately 13 kilometres cf cut 
grid to cover the old showing and extensions to the 
northeast (Figure 4 ) .  

2 .  Geological mapping - 1 : 2 5 0 0  scale on grid. 
3. Sampling silts and soils in all major gullies. 
4 .  Reopening and detailed chip sampling of old trenches. 
5 .  VLF electromagnetic and magnetic surveys on grid. 
6. Prospecting and hand trenching. 

This program produced significant copper and precious metal 
values (Au, A g )  in trenches and outcrops from two small (better 
exposed) areas 300 metres apart on the Opal 1 and Grouse 13 claims 
(2-post). These zones occur within a dioritic dyke swarm intruding 
Late Paleozoic sediments and minor volcanics. 

ai 
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PROPERTY GEOLOGY 
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Figure 4 is a geological map for the central part of the 
property at 1 : 2 5 0 0  scale. This map also shows the 1985 grid and 
the location of the 1989 to 1990 Corona diamond drill holes. 
Figure 5 shows the geology in the central part of the grid, as well 
as drill hole and trench locations. . .  

The Jewel property covers a window of folded, upper Paleozoic 
sedimentary rocks (Harper Ranch Group?), along the Salmon River, 
within overlying tertiary (Kamloops Group) volcanic rocks. Results 
from the geological mapping have defined several distinct rock 
units within the grid area. 

TERTIARY 

6. Kamloops Group Volcanics 

Q 

I 

rl 
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These consist of a thick sequence (greater than 3001-11) of 
gently west dipping, olivine basalt flows. An irregular, angular 
unccnformity occurs at the base of the sequence and overlies folded 
Paleozoic sediments. 

A vesicular to amygdaloidal, basalt dyke (5a) outcrops along 
the East Zone gully. It strikes northwesterly and dips steeply 
east. Widths vary from 1 to 4 metres. Compositionally the dyke 
is similar to the basalt flows above. This would suggest that this 
is a feeder dyke (Tertiary). 

TRIASSIC OR LATER 

4. F e l s i c  Intrusive Rocks. 

.I small swarm of Pre-Tertiary (Mesozoic), fe ldspar  porpnyry 
dykes intrudes the Paleozoic sedimentary sequence in the centra? 
and western parts of the grid. At least f i v e  northwest trending 
dykes have been recognized between the %in Showing gully and the 
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East Showing gulley (300 metres). A l l  the dykes dip easterly at 
6 0  to 7 0  degrees and are clearly structurally controlled. 

Where less altered, the dykes consist of mottled green and 
white, medium grained-equigranular diorite to quartz diorite. Some 
are porphyritic with albite and or hornblende (smaller) phenocrysts 
( 4 ~ ) .  Small, angular, sedimentary xenoliths are fairly comnon. - .  

Higher up in the roof zone to the system, the dykes are 
narrower and more strongly altered. Silicification, hematization, , 

chloritization and argillic alteration are widespread. Commonly 
the mafic minerals in the dykes are destroyed leaving pseudo- 
porphyritic (feldspar) textures (4.b). 

In the hangingwall of the dyke swarm (East Zone) is a darker 
coloured, feldspar porphyry sill (5d) and a number of so called 
dacitic flows (5b). The sill and flows are compositionally very 
similar to the dykes, suggesting they are coeval and comagmatic. 

UPPER PALEOZOIC 

1, 2 .  Sedimentary Rocks, Minor Volcanics 

Q) 

Q 

1 

This predominantly sedimentary sequence could belong to the 
Harper Ranch Group and is folded into a series of fairly open 
anticlines and synclines with northwesterly trending axial traces. 

Grey to green siltstones ( 2 )  predominate and are interbedded 
with bedded fine grained siltstones, immature grits, conglcmerates 
and breccias. 

A distinct bed of fossiliferous, calcareous sandstone was 
mapped in the central part of the grid and is a good geological 
marker. 

A narrow andesitic flow unit ( 3 )  was napped in the >lain Trench 
area in 1 9 8 8 .  This unit is medium tc dark green and chloritic. 
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Later work indicates that this unit could be an altered sediment 
rather than a volcanic flow. 

In the hangingwall to the dyke swarm is a sequence of grey to 
black finely bedded argillites and carbonaceous siltstones (1). 
These are not exposed at surface (drillholes) and are strongly 
deformed and locally graphitic. 

Q 

a 

The geological environment in the central part of the property 
appears to be a roof zone to an intrusive system (diorite-quartz 
diorite). In this area, the sedimentary country rocks (1, 2 )  are 
strongly altered and locally almost indistinguishable from the 
altered dykes (mixed, intrusive-sediment breccias). 

9 
MINERALIZATION AND ALTERATION 

J Two main mineralized areas, approximately 300 metres apart or, 
surface, have been outlined at the eastern (East Showings) and 
western (?lain Trench Area) edges of the dyke swarm. 

a) Main Trench Area 

I 

rl 

The main trench is a basin shaped area 2 5  metres wide by over 
7 5  metres long (Figure 4 1 ,  where bedrock has been exposed by 
bulldozer and excavator stripping 3n sides of a steep gully. 
Locally, the capping of stratified sands and gravels are o v e r  10 
metres thick. Yuch of this w o r k  dates back to the Marzoffs i n  the 
1 9 5 0 ' s .  A limited amount of clean up excavator work was done by 
Corona in 1988. 

In the !'lain Trench area the bedrock exposures  consisting 
main1:- cf hematitic and cherty siltstones are badly weathered and 
broken. These are intruded by highly silicified, carbonated and 
brecciated (chloritic fractures) easterly dipping quartz dicrite 
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dykes, 1 to 3 metres wide. The dykes, along the gully, appear to 
be within a strong northwesterly trending fracture zone. 

Secondary copper mineralization, mainly malachite with minor 
azurite is widespread, and occurs largely within the altered 
siltstones and locally within the dyke. Some fine native copper 
was noted along fractures within the dykes. 

Chip sampling throughout the area produced wide zones with low 
copper values; generally in the 0 . 2 %  to 0.4% range over 4 to 9 
metres, with local highs of over 1% Cu. Much of this 
mineralization is supergene. Gypsum vein systems were noted 
locally. Later structures, such as the Red Vein (dip 40'NE) and 
Blue Vein (dip 70'NE) are hematitic and post date dyke emplacement. 
These structures at surface are from 30 cm to 1 metre wide and 
enriched in Cu (1 to 2 % ) ,  Au (1 to 11 g/t) and Ag ( 2 0  to 50 g/t). 
Higher Au (to 35 g/t) and Ag to 150 g/t were obtained from grab 
samples on these structures. 

b) E a s t  Showing 

These were discovered largely by Corona prospecting in 1988 
and occur at the eastern margin of the dyke swarm. Three types of 
mineralization can be distinguished in this gully area. 

1. Pods of fracture controlled azurite and malachite 
mineralization are hosted by silicified sections within a quartz 
diorite dyke located west'of the gully. The pods are well inside 
the dyke and are 1 to 2 metres wide with values up ts 5 . 5 3  C u .  

2 .  Copper mineralization similar tc that in the ?&in Showing 
area occurs along the margins of dykes. This mineralizaticn is 
exposed a l o ~ g  the gully floor and yields copper values co 0 . 5 6 %  
and Au to 1.32 g't. 

3. Quartz veins and veinlet zones 3cr3ur within silicified 
siltstones east of the dyke (hangingwall). These veins strike 
parallel to the contact and are usually less than 20 cn w i d e .  c h i p  
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sampling yielded Au values up to 2.25 g/t (over 1 metre) while 
grabs were up to 8.74 g/t Au, 33.1 g/t Ag and 0.2% C u .  

4 
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1989 PHASE I DRILL PROGRAM 

II 

9 

A diamond drilling program was conducted on the Jewel Property 
during April 1 9 8 9 .  This program was designed to test and better 
define mineralization (Cu, Ag, Au) in the Main and East showing 
areas. 

The 1989 hole locations are shown in Figure 4 .  

1. Main Showing Area 

II 

I 

31 

I 

J 

Five holes were drilled in this area ( Y J - 8 9 - 0 1  to 05 inc. ) on 
three subparallel sections to test beneath surface copper-precious 
metal values. 

Holes 01, 02 and 0 5  at the south end of the area intersected 
near surface supergene copper mineralization comprised of 
widespread native copper, copper carbonate (malachite, azurite) 
mineralization within fractured dyke and silicified, siltstone 
country rocks. The dykes are strongly altered (silicified ~ n . 2  
carbonated with patchy clay alteration and feldspathizaticni and 
brecciated, often with chloritic partings. Two narrow, north 
easterly dipping, felsic dykes are mapped in this area. The better 
grade supergene copper mineralization in the 0 . 2 %  to 0.35% range 
occurs in the hangingwall of %he lower dq-ke (Figure S i  and 
correlates well with surface 1-alues. 

Within the zone of better grade copper mineralization 
intersected in Holes 01 and 0 2 ,  there are three hematitic fault 
zones dipping at shallow angles to the northeast. These are 
subparallel to hematitic fractures at surface like the Red Vein and 
likewise are enriched in gold with values in the i to 3 g,’t range 
over i to 2 metre widths. 

Drill holes 03 and 04 intersected at depth much wider sections 
of brec-iated and altered dyke. Secondary copper min2ralization 
close to surface yielded copper values in the . 2 0 %  to . 3 3 ?  range 
cver 2 to 4 metre widths. At. depth the dykes contained fracture 
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controlled (hypogene) chalcopyrite mineralization. Copper values 
averaged . 5 2 %  (Hole 03) and . 7 2 %  (Hole 0 4 )  over 7 . 4 5  and 1.35 metre 
widths respectively. 

Due to difficult topography, the Blue Vein could not be 
properly- tested by Hole 04. 

2 .  East Zone 

A single hole ( M J - 8 9 - 0 6 ) ,  139 metres long, was drilled in the 
East Zone to test the lateral and vertical projections of surface 
copper and gold mineralization (Figure 8 )  This hale intersected 
two dioritic dykes dipping 70' to the northeast. A gold value of 
0 . 8 2  git over 1.26 m was encountered at the upper contact of the 
upper porphyry dyke. This correlates with higher gold values 
obtained from the same contact 40 metres above and 30 metres 
laterally (to the N W ) .  

The hanging wall of the lower dyke had disseminated ta 
fracture controlled pyrite, chalcopyrite and arsenopyrite 
nineralization in silicified and chloritic: hangingwall sediments. 
An 18 metre section returned 0.19% Cu. At the base of this 
section, but within the dyke, a 30 cm zone of semi-massive sulfides 
contained visible gold and yielded significant A u ,  A g ,  Cu, Zn 
values. A similar sulfide zone in the footwall sediments t-, the 
same dyke also yielded A u  (3.3 git), A g  ( 2 2 . 5  g/t) and Zn v a l u e s .  

Drilling in the East Showing area was successful in defining 
two new precious metal (Au, A g )  C u  zones within the dl-ke system, 
as ~ ~ ~ 2 1 1  as confirming g o l d  mineralization in the hangin3wail tc the 
eastern mcst (upper! dyke. 



1 

Y 

I 

Q 

PI 

I 

1 

Q 

20 

PHASE I1 EXPLORATION PROGRAM: 1989 

FDllowing the April Phase I drill program, a break in 
exploration was taken. 

The Phase I1 exploration program began in September and 
continued to December 1989. This program consisted of an Induced 
Polarization and Resistivity Survey followed by drilling three 
diamond drill holes to test newly defined targets. 

1. Induced Polarization and Resistivity Survey. 

This survey was conducted by M P H  Consulting Ltd and is 
detailed in a separate appended report by Kevin D. Lund B.Sc. The 
purpose of the survey was to: 

a. determine if a geophysical signature/response occurs over 
known mineralized areas and, 

b. extend the known mineralization along strike and at depth 
using the geophysical response, if any, recorded over the 
showing areas. 

J 

Q 

I) 

The survey took the form of three test lines that covered the 
mineralized areas and their projections north and south iLines 
O L O O N ,  1 - O O N  and 2+OON). It is clear from the pseudo sections that 
the IP, resistivity survey was effective in outlining known 
mineralized zones on the property. Two main chargeability 
anomalies occur at the eastern a n d  western margins t=: the dioritic 
dyke swarm. The western anomaly B was located apprcsirnat2ly 100 
metres belcw surface under the Yain Trench Area. Pre'vious drilling 
had not tested to this depth. 

m 
The eastern anomaly A was in the hangingwail area of the dyke 

swarm iY12-39-05i. Careful plotting indicated that the strongost 
part of the chargeability anomaly was just to the east of the drill 
collar, dipped east, and was hence untested. 

I 

.Q' 

3 
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2. Diamond Drilling 

During November, 3 NQ diamond drill holes, totalling 401.41 
metres, were completed on the property. This drilling was again 
contracted to Core Enterprises from Clinton B.C. Core recovery 
throughout the program was good, generally better than 90%. 

The drill core was logged by R . C .  Wells. Mineralized sections 
of core were split and bagged on site and sent for analysis to Eco 
Tech Laboratories in Kamloops. This core, along with that 
previously drilled, is stored on site. 

3 .  Results 

The collar locations for the 1989 Phase I1 drill holes are 
shown on the geological map (Figure 4) and drill plan (Figure 5 ) .  
A drilling summary is given in Table 2 .  Drill assay sections are 
appended in Appendix B and drill logs in Appendix C. 

Diamond drill holes MJ-89-07 and 08 further tested the Eastern 
Zone and IP anomaly B. MJ-89-09 tested I P  anomaly A and the Main 
Trench Zone at depth. 

Hole MJ-89-07 was collared 5 0  metres to the south of YJ-89-06 
(Phase I) which had yielded significant copper and precious metal 
values. In hole YJ-89-07 a 1.00 metre wide zone of semi-massive 
chalcopyrite, sphalerite and pyrite was intersected in a structure 
cutting strongly silicified siltstones in the hangingwall of the 
intrusives. This semi-massive mineralization yielded significant 
Au, Ag, Cu and Zn values (Table 2 )  as well as 1.5 3etre h a l o  of 
low copper values. It is highly probable that the sulfide zones 
in the two holes correlate. 
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TABLE 2 .  NOVEMBER 1989 PHASE II DRILLING PROGRAM - SUMMARY 

HOLE NO. GRID COORD. ELEV. AZ. DIP START FINISH LENGTH 
m. m. 

1 
MJ-89-0 7 0+42N 2+43E 750 215 -47 06/11  10!11/85 141.12 

MJ-90-0 8 0+47N 2+40E 750 080 -50 10/11 12 /11 /83  108.5 

MJ-83-0 3 0+60N 0+07W 800 240 -50 13/11 17/11/33 151.79 

SIGNIFICANT INTERSECTIONS 

m HOLE NO. 

MJ-89-07 

INTERVAL (m) WIDTH (m) Au Ag Cu Zn 
FROM TO g/t g / t  3 % 

45.00 51.50 2.50 5 . 5  0 .34  0 . 1 1  
76.81 77.81 1 .o 1.68 125.2 7.58 2.03 

74.913 73.00 4.0’2 2 .oo 

(I 

MJ-85-08 

MJ-8 3-0 9 

NO SIGNIFICANT ASSAYS 

71.50 73.08 1.18 0.083 
71.90 78.48 6.58 0.041 

112.30 143.00 30.70 0.16 

4 
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Hole MJ-89-08 was collared close to MJ-89-07 but tested the 
area to the east where the IP survey had outlined chargeability 
anomaly B. The hole intersected a thick sequence of carbonaceous 
siltstones containing two graphitic fault zones. This sequence is 
in the hangingwall of the dyke swarm and is not exposed at surface. 
The graphitic zones correlate well with chargeability highs. No 
base or precious metal values of any significance were returned 
from this hole. 

Hole MJ-89-09 was drilled beneath the Main Trench Area which 
was tested by 5 shallow holes in Phase I. The hole intersected a 
wide section of chloritized, weakly clay altered and locally 
silicified diorite and sedimentary wallrocks downdip from the 
previous drilling. Within this alteration, a thirty metre wide 
zone with fracture controlled copper mineralization (native copper, 
chalcopyrite) averaged 0.16% Cu with local gold values up to 1 g/t. 
This mineralization corresponds well with that predicted by the IP 
survey (chargeability anomaly B ) .  
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PHASE I11 DRILL PROGRAM 1990 

I 

1 

I 

1 

In April, 1990 a small drill program was conducted on the East 
Zone of the Jewel Property. The main objective was to test the 
northward projection of polymetallic zones (Au, Ag, Cu and Zn) 
encountered in the 1989 holes MJ-89-06 and 07. A second objective 
was to test the dioritic intrusive system at deeper levels. 

Between April 18 and 2 4  Connors Drilling of Kamloops completed 
two holes for a total of 258.16 metres using a Boyles track mounted 
rig. 4s in previous drill programs the core was logged by R.C. 
Wells, split core was sent for analysis to Eco Tech Laboratories 
in Kamlocps and the remaining core stored on site. 

1. Results 

1 

1 

9 

a 

I) 

The two holes MJ-90-10 and 11 were drilled from the same set 
up approximately 100 metres north of MJ-89-06 (Figure 5 ) .  Table 
3 gives a drilling summary with significant intersectiGns. Drill 
assay- sections are contained in Appendix B and drill logs in 
Appendix C .  

Hole MJ-90-10 encountered more overburden than was expected 
and overshot the main target by a few metres. It intersected a 
number of variably altered feldspar porphyry dykes ir,trudir,g 
silicified sediments and, at the bottom of the hcle, a fresh dyke 
over 40 metres wide. Narrow, low grade, copper-zinc intersections 
(very little A u )  were encountered in the silicified and chloritized 
wallrocks of the dykes. 

The steeper second hole, MJ-90-11, showed stronger zopper 
mineralization associated with silicified feldspar porphyry dykes 
and their wallrocks. A 2 meter wide ccpper-zinc intersection near 
the t o p  of the hole is thcught to be the main target. The ccpper 

.) and zinc values are far weaker t h a n  those in the holes to the 
south. 

Q 

L 
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TABLE 3 .  

HOLE NO. 
Q 

MJ-30- 10 
I 

MJ-90-11 

I 

APRIL 1990 PHASE I11 

G R I D  COORD. ELEV. 
m. 

1+75N 1+55E 700 

lL75N 1+56.5E 700 

DRILLING PROGRAM 

Az. 

221 

221 

D I P  

-50 

-a 5 

Note: Overburden depth i n  both holes  w a s  c l o s e  t o  

START 

1814 

2114 

30m. 

SIGNIFICANT INTERSECTIONS 

J 

1 

Q 

Q 

HOLE NO. 

NJ-90- 10 

MJ-30- 10 

MJ-30-11 

MJ-90-11 

- SUMMARY 

F I N I S H  LENGTH 
m. 

21/4 /30  153 .OO 

22/4/30 105.16 

INTERVAL (m) WIDTH (m) CU% COMMENTS 
FROM TO 

33.63 44.00 1 . 3 7  0.02 9.17; Zn. Ep.  fi S i l .  
Zone F.W. t o  F.P. 
Dyke 

102.50 106.75 4 . 2 5  0.06 0.04% Zn. Chl. 41 t .  
HW t o  D i o r i t e  Dyke 

37.30 39.83 1 .03  0 . L 7  41t. FP Dyke. 0.047; 
Zn. 

71.00 72.00 1 ,oo 0.12 S i l .  HW t o  FP Dyke. 
Anomalous As. V. 
minor  Zn. 

Note: The h ighes t  gold va lues  i n  each hole  were 110 ppb and c o r r e l a t e d  with 
higher  Cu i n t e r s e c t i o n s  (bu t  over narrower wid ths) .  
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The extent and grade of polymetallic mineralization ( C u ,  Zn, 
Au, A g )  does not appear to improve with depth or to the north in 
the East Zone Area. The depth of the overburden in this area is 
another negative factor. 

Drilling in 1989 on the west Zone Area (300 metres to the 
west) indicated that the better grade copper and precious metal 
mineralization was close ts surface and associated with a fairly 
small zone of supergene enrichment. Hypogene copper 
mineralization below this supergene zone was generally lower grade 
and of little interest. 
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STATEMENT OF QUALIFICATIONS 

I 

m 

Q 

I 
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I, Ronald C. Wells of the City of Kamloops, British Columbia 
certify that: do hereby 

1. 

3 A. 

3 .  

4 .  

5 .  

6 .  

7 .  

a .  

9 .  

I am a Fellow of the Geological Association of Canada. 

I am a graduate of the University of Wales, U . K .  B.Sc in 
Geology ( 1 9 7 4 1 ,  did post graduate (M.Sc) studies at 
Laurentian University, Sudbury, Ontario (1976-1977) in 
Geology. 

That I am presently employed by Corona Corporation as a 
Regional Geologist based in Kamloops, B.C. 

That I have practiced continuously throughout Canada as 
a geologist within the mining industry f;)r more than 
eleven years and have past experience and employment as 
a geologist in Europe. 

I am the writer of this report which is based on public 
and property reports p l u s  on site investigation. 

I was on site for the complete duration of the 1989-90 
exploration program. 

I have no interest, direct or indirect, in the property 
discussed in this report. 

This report may be used for the development of the 
property, provided that no portion may be used out of 
context in such a manner as to convey meanings differer,t 
from that set out in the whole. 

Consent is hereby given to Elisabeth Marzoff to reproduce 
this report in part or in whole for corporate purposes 
or purposes relating to the raising of funds by way of 
a prospectus and/or statement of material facts. 

Signed and dated in Kamloops, British Columbia this / S  

Of J 1 9 9 0 *  
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STATEMENT OF EXPENDITURES 

JEWEL PROPERTY - between November 1 9 8 9  and May 1 9 9 0  

J 

PHASE I1 DIAMOND DRILLING COSTS 

I 

p1 

1 

J 

1 

I 

a 

CL 

1. Core Enterprises Ltd, Clinton, B.C. 
3 NQ holes. Total 4 0 1 . 4 1  m 

2 .  Eco Tech Laboratories, Karnloops, B.C. 
Ana 1 y s e s 

3 .  Corona Corporation, Kamloops B.C. 
Salaries 
Field Transportation 
Other Field Expenses 
Mea 1 s 

PHASE I11 DIAMOND DRILLING COSTS 

1. Connors Drilling, Kamloops. B.C. 

2 .  Eco Tech Laboratories, Kamloops, E.C. 

2 NQ holes. Total 258.16 m 

Analyses 

$ 3 3 , 7 6 1 . 0 0  

1 , 8 6 1  . O O  

5 , 7 0 4 . 0 0  
4 4 8 . 0 0  
4 7 8 . 0 0  

8 2 . 0 0  
Sub Total $ 4 2 , 3 3 4 . 0 0  

$ 2 3 , 2 5 3 . 0 0  

i , 9 3 0  . O O  

3. Corona Corporation, Kamloops, B.C. 
Salaries 3,31f/ .OO 

Meals 83.00 
Lodging 35.00 

Sub Total 5 2 8 , 7 3 8 . 0 0  

Other Field Expenses 125.00 

INDUCED POLARIZATION AND RESISTIVITY SURVEY COSTS 

1. MPH Consulting Ltd, Vancouver, B.C. 
5 . 5  krn survey, report, maps $ 1 4 , 9 9 3 . 0 0  

TOTAL COST PHASE 11 AND PHASE I11 EXPLORATION $86,065.00 
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TYPE OF WORK 

(Specify Physical (include details), Prospecting, Geological, etc.) 

Y 

II 

h 

lir 

0 

D 

P 

VALUE OF WORK 

Physical 1 'Prospecting 1 etc. 

Province r 3ritish Columbia 
Ministry of Energy, MI,,~S and Petroleum Resources 

MINERAL RESOURCES DIVISION - TITLES BRANCH 

Mineral Tenure Act 
Sections 25, 26 & 27 

STATEMENT OF WORK - CASH PAYMENT 

WRITTEN REPORT TO FOLLOW 

TOTALS 

err 

A + B  + c 6 0 , 5 2 2  = 

Indicate type of title MINERAL 
(Mineral or Placer) 

Mining Division KAMLOOP s 

j from account(s) of 

. Who was the Name Corona Corporation 

1, Elaine M. Kerry 
(Name) 

1440 - 800 W. Pender S t .  

TOTAL 

CO ONA CORPORATION E. MARZOFF 
Agent 6 r  

1Name)W 
1440 -800 W.  Pender St. R.R.5, S i t e  14B 

operator (provided 
the financing)? 

Address 1440 - 800 W. Pender St. 

Vancouver, B.C. phone: 689-5453 

(Address) (Address) 
Vancouver , B . C. Vancower, B.C.  Vernon. B.C. 

Transfer amount in Box F to reverse side of form 
and complete as required. 

689-5453 V6C 2Vb V6C 2V6 689-5453 V1T 6Lg 
(Telephone) (Poual Code) (Telephone) (Postal Code) 

Valid subsisting FMC No. 290684 Valid subsisting FMC No. 290675 267188 

FMC Code CORCO MARZE FMC Code KERREM 

STATE THAT (NOTE: If only paying cash in lieu, turn to reverse and complete columns G to  J and Q to T.) 
1. I have done, or caused to be done, work on the 

Claim( s) RUBY 1, RUBY 2, GROUSE 13 

Record No(s). 8259 8260 7047 

, 1gg0 Work was done from Nov. 1 , 19 89 , to Apri l  30 

D r i l l i n g  
I . P .  Survey 

4 5,529.00 
14,993.00 

I PAC WITHDRAWAL - Maximum 30% of Value in Box C Only 
I I 1 
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6 
. .  
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s 
1( 

11 

12 

13 

14 

15 

16 

17 

18 

M 

Recording Fees 

F / $ 6 0 , 5 2 2 . 0 0  1 I WISH TO APPLY $12+BOO.OOOF THE 
TOTAL VALUE FROM BOX F AS FOLLOWS: 

4 

TOPAZ 1 

. . . . . . .  

N 0 P 
EXCESS 

EXPIRY DATE :,:: R i m -  NkW 

I 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GROUSE 16 7049 1 7/05/21 

CROWN 7731 20 4 / 0 6 / 0 ;  

. CROWN. 1 . . . .  7.154. . . . . . . . . . .  16.. 1/0612 
CROWN 2 7755 10 1 / 0 6 / 2  

.CROW.. 3. 7756 10 9210612 
. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CASH 
0 

c,L 

DTAL OF 0 I NOTICE TO GROUP NO. I 7 1 RECORDED _May P ' 9 0  d 

IN LIEU OF 
R 

RECORDING 
FEE 

TOTAL OF R 

Value of work to be credited to portable assessment credit (PAC) account(s). 
[May Only be credited from the approved value of Box C not applied to c1aims.J 

Name 

VALUE 

Columns G throu h p inclusive MUST BE COMPLETED before work Credils can be granted to claims. Col- 
umns G through fand  0 through T inclusive MUST BE COMPLETED M o r e  a cash payment or rental pay- 
ment can be credited. Columns not applicable need not be completed. 

YEARS 

K I L 
WORK To BE APPLIED 

10.00 
10 .oo 

..................................................................... 

............................................ 00/01/04 A .............. 
....................................... 9 6~ 

99 /05 /26  +' 

200!0!?.. ................... 
200 .oo 1 ;  

400.00 
400.00 

10,000.00 

k ,.b.OD..OO. 

................................. 

................................ 

1,000.00  

.............................. 
200.00 
................................ 
200.00 I :  
................................. 

2 

2 

5 ................................. 

.... . 5 . .  ........ 
6 

.. 
400.00 

............................................ 

........................ 

. . . . . . . . . . . . . .  

...... 

................................. 
400.00 1 2 

.................................................................... 

................................................................... 

................................................................ 

............................................. 

............................................... 

...................................................... 

................................. 
0,000.00 5 
................................. I 
................................. 

................................. I 
... I 1  ................ 

............................... 

................................ I 
tS, FRICTION. REV CROm O W 1  
W E R  Qnbl .*RE 1 uwl WH 

3 TOTAL OF M 

1 Amount 1 I 
$ 2 , 7 2 2  .oo Name of , I:. Mnrzoff 

Owner loperalor 
2 

3 

E IE E E 

IRK OR LE 
S 

LEASE 
RENTAL - 

- 
?fKG-F 

Cash Paymeht . 
' 5  9 

% 
EXPIRY DATE 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

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

. . . . . . . . . .  

. . . . . . .  

. . . . . .  

. . .  

. . . . . . . . . .  

. . . . .  

I. the undersigned Free Miner, hereby acknowledge and understand that i t  is an offence to knowingly make a false 
Statement or pmvide false information under the Mineral Tenure Act. I further acknowledge and understand that 
i f  Ihe statemenls made. or information given. in this Statement of Work - Cash Payment are found to be false 
and Ihe exploralion and developmenl has not been performed. as alleged in this Statement of Work - Cash Pay- 
ment, then the work reporied on this slalement will be cancelled and the subject mineral claim(s) may as a result. 
forfeit lo and vest back to the Province. 

r t 
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I 

from account(s) of 
jlrr 

II 

- 

F24,000.00 - , 

m 

io was the Name Corona Corporat ion 

Itor (provided Address 1440'- 800 W. Pender S t .  
nancing)? 

PI 
Transfer amount in Box F to reverse side of form 

vancower ,  B.C. Phone: 689-5453 and complete as required 
J 

Province of f3,"'s-h Columbia @ . Minislry of Energy, Mines -,id Petroleum Resources 
MINERAL RESOURCES DIVISION - TITLES BRANCH 

, I  

I 

' , I  
l 

1.1 Mineral Tenure Act 
Sections 25, 26 & 27 [!, ,p ' 

, /i: * 
1 - 

STATEMENT OF WORK - CASH PAYMENT 
1vl.R. #f -2.2 ____ $ %k?..f? 

ndicate type of title . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MINERAL . . . . . . . . . . . . . . . . . . .  V;,N!.Y.V !\?'ER, E.C. (Mineral or Placer) 

RECOROING STAMP . 
dining Division . . . . . . . . . . . . .  .Wf!-O?PS . .  . . . . . .  . .  

CO ONA, CORPORATION E .  MARZOFF 
1, E1aine.M. .Kerry... . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Agent f i r  . . . . . . . . .  

(Name) 

(Address) 

INameJIsJ 
1440 -800 W. Pender St. .................................... 1440 - 800 W. Pender St. R.R.5, S i t e  148 ..................... . . . . . . . . .  . . . . . . . . .  

"ancower,  . .  B,C ,. ............................................ 

IAddressJ 

Vancouver, B.C. Vernon, B.C. 
........................ . . .  689-.5.453 ........................ V6C..2.V6 . . .  Y!hC..?Y6., ..... 68.?.-545,3 . . . .  V l T  .6L8 . .  i 

FMC Code ................ .c?Rco. . . . . .  

(Telephone) (Poaal Code) (Telephone) (Poria1 Code) Valid subsisting FMC No. ..... 290684 ..................... 

.............................................................. EfARZE FMC Code 

TATE THAT: (NOTE: I f  only paying cash In lieu, turn to reverse and complete columns G to J and Q to T.) 

Valid subsisting FMC No. 290675 . .  ?6?188 
KERREM P . . .  

1 have done, or caused to be done, work on the ........................................ 

, 19 .89 , to ..A?.ril. ?O , 1gg0 . ; iTr . .  

_, 9 . .  . , 
, .  

.... 
. .  

.......................................... .... .............. ........... RUBY 1, RUBY..?.? GROUSE.,!? : . . . .  l . _  - - - - . . --.: qlqiii(i j I~ .. 
.................................................................................................... . . . .  . .  

. . .  

.............. 
Record No@). 8259 8260 7047 
Work was done from No.?.: ........................ .... ..... 

and was done in compliance with Section 50 of the Mineral Tenure Act and 

Section 19(3) of the Regulation YES a NO 0 er 
hereby request that the claims listed in Column G on this Statement of Work be Grouped and I confirm that 

&s 311 claims listed are contiguous YES a NO 0 
'EE - $10.00 

TYPE OF WORK 

HYSICAL: Work such as trenches, open cuts, adits, pits. shafts. reclamation, and construction of roads and trails. Details as required 

ROSPECTING: Details as required under section 9 of the Regulations must be submitted in a technical report. Prospecting work can 

EOLOGICAL. GEOPHYSICAL, GEOCHEMICAL, DRILLING: Details must be submitled in a technical report conforming to sections 5 

under section 13 of the Regulations, including the map and cost statemeni. must be given on this statement. 

only be claimed once by the same owner of the ground, and only during the first three years of ownership. 

through 8 (as appropriate) of the Regulations. 

cer 

. ~~ ...... ....... 
K Value on this statement. 

'ATABLE ASSESSMENT CREDIT (PAC) WITHDRAWAL: A maximum of 30%~ of $e approved value of geological geophysical geochemical 
andlor drilling work on this statement mav be withdrawn frr)m the owner's or operator's PAC &count aniadded lo the 
wor' 

M K  I 

,_ --. I ,Jspectlng 'Geological etc. 

24,000.00 D r i l l i n g  

I I I I 

WRITTEN REPORT M FOLLOW I l l 1  
TOTALS A + B  i- c24,OOO = D24,000.00 

- c F  E : WITHDRAWAL - Maximum 30% of Value in Box C Only 

m 



I 
I .  
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APPENDIX B 

LARGE FIGURES AND PLANS 

FIGURES 4 ,  5 ,  6 ,  7 ,  8 AND 9 

a 















J APPENDIX C 

DIAMOND DRILL LOGS 
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CORONA CORPORATION MJ89-07 
12-09-1989 :: 16:32 DIAHOND DRILL LOG 

PROPERTY : Harzoff Option - Jeuel PROJECT I : 1035 
NTS HAP f : 821105 TOWNSHIP : Kaaloops Hining Division CLAIH I : Grouse 13 
LINE/STATION: O t l 2 H  / 2t43E EASTINCS1NORTHINGS : ELEVATION : 750.00 r 
LENGTH : 141.12 I INCLINATION : -47.0 degrees AlIHUTH : 215.0 degrees 
OVERBURDEN : 19.00 r CASING : 19.0 retres 
LOGGED BY : R.C. Wells DRILLED BY : Core Enterprises ASSAYING BY : Eco-tech 
DATE LOGGED : 1989111106 to 1989111110 DATE DRILLED : 1989111106 to 1989111110 CORE LOCATION: Property 

ACID TESTS 
Depth Dip 
93.87 -49.0 

139.60 -19.0 
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CORONA CORPORATION MJ89-07 
12-09-1989 :: 1 6 : 3 2  SUHHARY LOG Page 2 

Froaid Toll) Field Name (Legend) 

0.00 19.00 

19.00 26.50 

26.50 3 3 , 7 0  

33.70  34.11 

34.11 38.90 

38.90 80,16 

80.16 8 3 . 0 2  

83.02 19.00 

89.00 119.45 

119.15 111.12 

OVERBURDEN 

SILTSTONES AND FINE GRITS 
HQ to 31.13 I, NQ to 111.12 m. 

H e d i m  to dark grey, poorly bedded, relatively immature siltstone, greyuacke sandstone and fine grit. 
Numerous fine quartz and minor carbonate veins. Badly broken core throughout. 

Hedium to dark grey, massive to well bedded, poorly to moderately sorted, sparse carbonate veinlets, 
ueak fracturing. 

BLEACHED FELDSPAR PORPBYRY 
Tabular to anhedral phenocrysts to 4 mm in fine locally soft groundmass. 

STRONGLY ALTERED DYKE OR FLOM? 
Dark green grey to light pink cream, altered arygdaloidal flow or dyke. 

VARIABLY BRECCIATED AND SILICIFIED SEDIHENTS 
Predominantly grey siltstone, cherty silicified siltstone with some grit units. Fractured sections of 
brecciated feldspar porphyry. 

Hedium to dark green, siliceous, numerous chloritic fractures. 

Hard light grey to cream colour, local feldspar porphyry relics, 9 chloritic fractures, sparse 
sul f ides. 

Various shades of grey to green, massive to well bedded, nunerous chloritic fractures, fine quartz 
veinlets, rinor carbonate. 

Hottled grey green, coarse, poorly sorted, isnature, some fine quartz veins. 

GREY SILTSTONES, SANDSTONES, HINOR GRITS 

BRECCIATED DIORITE 

STRONGLY SILICIFIED ZONE 

SILICIFIED SILTSTONES 

SILICIFIED GRITS, BRECCIAS, SILTSTONES 

111.12 END OP HOLE. 
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CORONA C O R P O R A T I O N  MJ89-07 
12-09-1989 :: 16:32 DIANOND DRILL LOG Page 3 

Prom(1) To(m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Description----------------------------------- Sample Proi To Width Au Au Ag Cu Cu 
No. ( ~ 1  ( m i  (I) (ppbl  ( g l t )  ( p p d  ( p p d  (!I 

0.00 19.00 OVERBURDEN 
Composition 

Overburden: c l a y ,  sand overburden with boulders  o f  f e l d s p a r  porphyry and g reen  
t o  grey s i l t s t o n e .  HQ used t o  34.13 m a s  c a s i n g  for  N Q  (34.13 - 
111,12 PI, 

19.00 26.50 SILTSTONES AND PIN1 GRITS 
Colour: medium grey t o  dark grey. 
Rock Texture:  poor ly  bedded, r e l a t i v e l y  iamature s i l t s t o n e ,  greywacke sandstone 

F rac tu r ing :  Broken ( ) 5 0 ) h .  

Gouge: s h o r t  c l ayey  s e c t i o n s  

Carbonate Veining,  Core a x i s  ang le  va r i ab le .  minor 
Quar t z  Veining. Core a x i s  a n g l e  va r i ab le .  numerous, f i n e ,  sha rp  c o n t a c t s .  
(19.00)-(19.25): Badly broken s i l t s t o n e  with sone f e l d s p a r  porphyry fragments  

from above. 
(19.25)-(20.11): Black c h l o r i t i c ,  carbonaceous c l a y  sha le .  F ine  g r a i n e d ,  

i r r e g u l a r  p a r t i n g s  a t  80-90 deg. ca r .  Probable  FAULT ZONE, 
(20,11)-(21.40): 1-5 cm angu la r  f ragments  of poorly bedded s i l t s t o n e  and f i n e  

g r i t .  
(21.40)-(21.62): As a t  19.25 m. Carbonaceous PAULT ZONE, p a r t i n g 8  a t  80-90 deg. 

cax ,  
(21.60-(26.50):  Less  broken, medium g rey ,  poorly bedded s i l t s t o n e ,  f i n e  g r i t .  

Numerous q u a r t z  v e i n l e t s  and s t r i n g e r s  a t  v a r i a b l e  a n g l e s .  
Small f a u l t s  a t  26.00-26.21 m. 

and f i n e  g r i t ,  

S t r u c t u r e  

Veins and Sub- In te rva l s  

26.50 33.10 GREY SILTSTONES, SANDSTONES, HIWOE GRITS 
Colour: medium grey t o  da rk  grey.  32651 30.70 31.95 1.25 ( 5  NA 0.1 41 HA 
Rock Texture:  massive t o  wel l  bedded, poor t o  moderately s o r t e d ,  i n t e rbedded  32652 32.55 34.11 1.59 ( 5  HA 0.1 65 HA 

P rac tu r ing :  Weak 1 1-10111, 

Bedded: 35 t o  70 deg,  c a r .  mainly i n  f i n e r  u n i t s .  Commonly d i s t u r b e d  wi th  l o c a l  

f i n e  s i l t s t o n e ,  sandstone greywacke and minor g r i t .  

S t r u c t u r e  

b r e c c i a s i d e p o s i t i o n a l  slump s t r u c t u r e s ? )  
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CORONA CORPORATION MJ89-07 
12-09-1989 :: 16:32 DIAMOND DRILL LOG Page 4 

Veins and Sub-Intervals 
Carbonate Veining. sparse 
(26.50)-(28,37): Siltstones and Greywackes, Bedded at 45-50 deg. car. Broken 

(28.37)-(28.70): Pragoents or boulders of green grey, siliceous, fine grained 
sections, sparse veining. 

feldspar porphyry. Jagged, irregular contacts~erosional!l 
not intrusive, Cut by late sericite? filled fractures. 
Section between feldspar porphyry is siltstone-greyuacke 
breccia(chaotic1- sluop breccia? 

(29.10)-(29.82): Sane as 28.37-28.70 B. 
(29.82)-(32.60): Chaotically bedde siltstone, greywacke and grits plus breccia. 

Silicified and fine quartz veined sections at 30.70-31.00 and 
31.39-31.80 1. 

(32.60)-(33.70): Coarse breccia uith 45 cn sections of chloritic, sericitic, 
clay rock with clayey/sericitic veins, minor carbonate. Siall 
aggregates of fine pyrite and pyrrhotite. Rest of section 
dark carbonaceous schist with schistosity at 80 deg. cas. 
Numerous quartz-clay veinlets. 

3 3 . 7 0  34.11 BLEACHED PELDSPAR PORPBYRY 
Colour: pink . 
Grain Size: Pine. 
Feldspar Phenocrysts: tabular to anhedral, 1-4 om 

Groundmass: fine, locally soft and clayey 

Bleached: irregular contact zone or alteration front 
Silicification: towards end of sections 

Clay Veining, local veinlets. 
(34.14)-(34,14): End of HQ core. NQ core for rest of hole. 

Conposit ion 

Alteration 

Veins and Sub-Intervals 

34.14 38.90 STRONGLY ALTERED DYKE OR PLOW? 
Colour: dark green-grey to light pink-cream. 32653 35.00 36.70 1.70 (5. NA 0.1 34 NA 
Rock Texture: Predominantly soft, strongly altered aoygdaloidal flow or dyke 32654 36.70 37.45 0.75 ( 5  NA 0 . 2  79 HA 

locally crowded with amygdales. 32655 37.45 39.01 1.56 ( 5  NA 0.1 46 NA 
Corposition 



GEOCOM CORELOC SYSTEM I1 - -  copyright (c) 1989 -- Licensed to CORONA Corporation 

Xenolith: sedimentary fragments near contacts 
CroundBass: soft and clay altered masking original tertures. 
Amygdales: filled with zeolitelclay-sericite? 

Contact: tend to be brecciated 

Sericite Veining. white to bluish veins(sericite-clay?) 
(34.11)-(35.35): Dark greenish grey, light amygdales to 1 cm. Smaller 

Structure 

Veins and Sub-Intervals 

asygdaleslaltered phenocrysts are a light green soft mineral. 
natrirlgroundmass is strongly chloritic. End of section much 
softer and broken gradational contact. 

(35,35)-(36.70): Pinkish and soft. 10-15 \ light amygdales. Matrillgroundmass 
is fine grained and soft. Local green mineral. Nuserous soft 
clayey veinlets. 

green bandslbeds at 75 deg. cax. Brecciated. No evidence of 
chilling. Harder and crowded with amygdales at 37.15- 38.90 
m. Numerous wallrock fragments near lower brecciated contact. 
Lower contact at 80 deg. cax. Numerous white to bluish clayey 
veinlets. 

(36.70)-(37.45): Dark grey to black chloritic carbonaceous argillite. Local 

38,90 80.16 VARIABLY BRECCIATED AND SILICIPIED SEDIHENTS 
Colour: grey to buff . 
Rock Telture: siltstone, cherty silicified siltstone, brecciated grits. Short 

fractured sections of feldspar porphyry 
C o m p s i  t ion 

Dyke: whitish brecciated dioritic feldspar porphyry sections 10-15 cm long. 
Sharp chloritic fractures, groundmass is clay altered. Patchy, generally 
weak to moderate silicification. 

Sub-Interva Is 
(38.90)-(12.70): Grey silicified, fine brecciated siltstone and grit, Quartz 

veins at 39.50-39.69 m at 10 deg. cax. Sharp contacts, 
moderately broken, no sulfides. 

fractures and fine clayey veinlets, 

Locally fine bedding at 50 deg. cai but broken, Sparse 

(42.70)-(46.60): Brecciated sections of feldspar porphyry with dark chloritic 

(46.60)-(50.10): Grey to buff, locally brecciated silicified(cherty1 siltstone. 

32656 39,Ol 40.00 0.99 
32657 41.80 43.50 1.70 
32658 43.50 45.11 1.61 
32659 45.11 46,60 1.49 
32758 48.00 49.00 1.00 
32759 49.00 50.00 1.00 
32760 50.00 50.20 0.20 
32660 50,20  51,50 1.30 
32761 51.10 52.00 0.60 
32762 52.00 53.00 01.00 
32763 53,OO 54.00 1.00 
32761 65.00 66.00 1.00 
32765 66.00 67.00 1.00 
32766 67.00 68.00 1.00 
32767 68.00 69.19 1.49 

MJ89-07 
Page 5 

Au Au Ag Cu Cu 
(ppb) Iglt) (ppn) (ppml ( \ I  

(5 
(5 
(5 
(5 

100 
150 
350 
150 
(5 
50 
( 5  
(5 
(5 
(5 
( 5  

NA 0.1 
NA 0.2 
NA 0.3 
NA 0.1 
HA 0.9 
NA 2 . 4  
NA 49.7 
NA 1.1 
NA 0.5 
NA 1.1 
HA 0.5 
NA 0,1 
NA 0.2  
NA 0.3 
NA 0,3 

110 NA 
439 NA 
351 NA 
119 I1A 
246 NA 

1800 0.18 
29600 2.96 
548 NA 
146 NA 
868 NA 
190 NA 
201 NA 
138 NA 
146 NA 
105 NA 
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~~ 

CORONA CORPORATION 
DIAHOND DRJLL LOG 

MJ89-07 
Page 6 

veining . 
(49.00)-(50.00): Strongly broken and chloritic. 
(50.20)-(51.35): Brecciated and variably bleached, chloritic fractures, Some 

fractures at 25-35  deg. car uith fine pyrite and chalcopyrite. 
(51.35)-(61.00): Hottled light green, pinkish green and buff cherty siltstone. 

lassive to brecciated, chloritic fractures. Local fine bedding 
at 50-60 deg. car. Sparse veining, 

recovery, 

Hoderate to strong brecciation increasing uith depth. Some 
irregular veinlets(clayey1. Patchy moderate to strong 
silicification. 60 \ recovery. 

(77.00)-(77.10): IASSIVE SDLPIDE. Predominantly coarse chalcopyrite to 40 t, 
fine pyrite, sphalerite? along fractures, local grey quartz. 
Crude layering at 60 deg. car concordant uith bedding in 
sediments. 

(77.40)-(80.16): Nard greenish grey, brecciated and silicified siltstone. 
Original texture obscured by alteration. Quartz, chloritic, 
clag vein to 1 cm belou sulfide subparallel to deg. car for  15 

(61.00)-(67.10): Cherty siltstone. Finely bedded at 60 deg. car. 95 \ 

(67.10)-(77.00): Green to buff locally pinkish poorly bedded cherty siltstone. 

CB. 

80.16 83.02 BRECCIATED DIORITK 
Colour: medium green to dark green. 
Plagioclase Phenocrysts: uhite, anhedral to subhedral, up to 3 na, 5-10 \ 

Groundmass: fine grained, altered 

Silicification: Strong. hard 

Fractures Veining. Core axis angle variable. sharp, chloritic 
(81.20)-(83,02): Won porphyritic, eguigranular. 

Composi t ion 

AI teratioo 

Veins and Sub-Intervals 

8 3 , 0 2  89.00 STRONGLY SILICIFIED ZONK 
Colour: light grey to cream 

Relics: feldspar porphyry as at 84.73 to 84.90 m. 

. 
Composition 

Sample Prom To nidth Au Au Ag Cu Cu 
No. Iml (11 I d  lppbl (glt) lppnl Ippml (11 

32661 69.49 71,02 1.53 (5 NA 0.1 328 NA 
32768 71.02 72.00 0.98 (5 HA 0.5 127 HA 
32769 72.00 73.15 1.15 50 HA 0.4 185 NA 
32770 73.15 74.00 0.85 (5 NA 0 . 3  327 NA 
32771 74.00 74.70 0.70 , (5 HA 0.7 536 HA 
32662 74.98 76.81 1.83 60 NA 0.6 1900 0.19 
32663 76.81 77.81 1.00 1680 1.68 125.2 75800 7.58 
32661 77.81 79.00 1.19 (5 NA 1.2 910 NA 
32665 79.00 81.15 2.15 (5 HA 0 . 2  106 NA 

32666 81.15 82.56 1.11 (5 NA 0 . 3  51 HA 
32667 82.56 84.00 1.44 (5 HA 0.4 86 NA 

32668 81.00 85.50 1.50 ( 5  HA 0.1 63 NA 
32669 88.10 89.60 1 , 5 0  ( 5  HA 0.1 82 HA 

, 
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CORONA C O R P O R A T I O N  

DIAHOND DRILL LOG 
MJ89-07 
Paqe 7 

89.00 119.15 SILICIFIED SILTSTONES 
Colour: grey green to pink green-green. 
Rock Texture: massive to uell bedded siltstone 
Fracturing: Hoderate Ill-201la. 

Bedding: 60 deg. car. 

Silicification: Strong. hard 

Quartz Veining. Core aria angle variable. some fine veinlets 
Carbonate Veining. Core aiis angle variable. minor 
Practures Veining. Core aiis angle variable. nunerous,chloritic 
(89.00)-(101.70): As above, chloritic at bottoi. 
(104,70)-(101.93): DIORITIC DYKE, Hottled green white, coarae grained, 

equigranular. Dark chloritic fractures. 
(101.93)-(107.65): Light green to pinkish green, hard silicified siltstone. 

Poorly bedded. Locally brecciated with irregular quartz 
veinlets 

(107.65)-(109.05): Light brownish grey, fine to medium grained bedded grit, 
Bedding at 30-35 deg. car. Has appearance of bedded tuff. 

(109.05)-(109,18): FELDSPAR PORPHYRY DYKE, Hottled pinks and uhites. Anhedral 
feldspar phenocrysts to 4 ID. Fine siliceous groundmass cut 
by chloritic fractures(10-2011, 

veinlets. Bedding and veinlets at 50-60 deg. cai. 

Structure 

Alteration 

Veins and Sub-Intervals 

(109.48)-(119.45): Well bedded silicified siltstone. Local fine quartz 

119,15 111.12 SILICIFIED GRITS, BRECCIAS, SILTSTONES 
tolour: mottled grey to mottled green. 
Rock Teiture: Coarse grits, breccias, siltstones. Poorly sorted, immature 

Silicification: Strong. 
A1 teration 

Veins and Sub-Intervals 

32670 101.00 105.00 1.00 NA HA NA NA HA 

J 
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6 Iti 4 (0 

Quar t z  Veining. some f i n e  ve ins  
(119.45)-(136.24): Ha t r ix  supported b r e c c i a ,  non bedded. 
(136.24)-(136.97): SILICEOUS DYKE. L igh t  p ink i sh  g rey ,  f i n e  grained 5-10 \ 

c h l o r i t i c  f l e c k a ,  vague f e l d s p a r  phenocrysts .  Con tac t s  a t  
70 deg. c a r .  

veining.  Cherty a t  end of s e c t i o n .  
(136.97)-(1412.12): S i l i c i f i e d  g r i t s ,  f i n e  b r e c c i a s .  Ha t r ix  supported.  Sparse 

111,12 END OF BOLE. 
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CORONA CORPORATION 

ASSAY LOG 
MJ89-07 

Page 9 

32651 30.70 31.95 1.25 
32652 32.55 34.14 1.59 
32653 35.00 36.70 1.70 
32654 36.70 37.45 0.75 
32655 37.45 39,Ol 1,56 
32656 39.01 10.00 0.99 
31657 41.80 43.50 1.70 
32658 13,50 45.11 1.61 
32659 45.11 16.60 l,49 
32758 48.00 19.00 1.00 
32759 49.00 50.00 1.00 
32760 50 .00  50.20 0.20 
32660 50.20 51.50 1.30 
32761 51.10 52.00 0.60 
32762 52.00 53.00 01.00 
32763 53,OO 51.00 1.00 
32764 65.00 66.00 1.00 
32765 66.00 67.00 1.00 
32766 67.00 68.00 1.00 
32767 68.00 69.19 1.49 
32661 69.49 71.02 1.53 
32768 71.02 72.00 0.98 
32769 72.00 73.15 1.15 
32770 73.15 74,OO 0.85 
32771 71.00 74.70 0.70 
32662 74.98 76.81 1.83 
32663 76.81 77.81 1.00 
32661 77.81 79.00 1.19 
32665 79.00 81.15 2.15 
32666 81.15 82.56 1.41 
32667 82.56 84.00 1.14 
32668 84.00 85.50 1.50 
32669 88.10 89.60 1.50 
32670 104.00 105.00  1.00 

(5 NA 0.1 41 NA 
(5 NA 0,1 65 NA 
(5 NA 0.1 34 NA 
(5 NA 0.2 79 NA 
(5 NA 0.1 46 NA 
( 5  NA 0.1 110 NA 
(5 NA 0 . 2  139 NA 
(5 NA 0.3 351 NA 
(5 NA 0.1 129 NA 

100 NA 0.9 246 NA 
150 NA 2.1 1800 0.18 
350 N A  49.7 29600 2.96 
150 NA 1.1 548 HA 
(5 NA 0.5 246 NA 
50 NA 1.1 868 NA 
(5 NA 0 .5  190 NA 
(5 NA 0.1 201 NA 
(5 NA 0 . 2  138 NA 
(5 NA 0.3 116 NA 
(5 NA 0 .3  105 NA 
(5 NA 0.1 328 NA 
(5 NA 0.5 127 HA 
50 NA 0,d 185 NA 
(5 NA 0.3 327 NA 
(5 N A  O,? 536 NA 
60 NA 0,6 1900 0.19 

1680 1.68 125.2 75800 7.58 
(5 NA 1,2 910 NA 
(5 HA 0,2 106 NA 
(5 NA 0.3 51 NA 
(5 HA 0,d 86 NA 
(5 NA 0.1 63 NA 
(5 NA 0.1 82 NA 
NA NA HA NA NA 
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CORONA CORPORATION 

DIAHOND DRILL LOG 
MJ89-08 

PROPERTY : Rarzoff Option - Jeuel 
NU HAP I : 821105 
LINEISTATION: b47N / 2t lOE 
LENGTU : 108.50 I 
OVERBURDEN : 20.30 I 
LOGGED BY : R.C, Wells 
DATE LOGGED : 1989111110 to 1989111112 

PROJECT I : 1035 
TOWNSHIP : Kamloops Hining Division C L A M  I : Grouse 13 
EASTINGS/NORTEINGS: ELEVATION : 750.00 n 
INCLINATION : -50 .0  degrees AZIHUTH : 80.0 degrees 
CASING : 20.30 ietres 
DRILLED BY : Core Enterprises ASSAYING BY : Eco-Tech 
DATE DRILLED : 1989111110 to 1989111112 CORE LOCATION: Property 

ACID TESTS 
Depth Dip 
108.50 -53 .0  
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Proa(m1 T O M  Fie ld  l a n e  (Legend) 

0.00 20.30 CASING, OVERBURDEN AND BROKEN BEDROCK 

20.30 53 .50  SILTSTONES A N D  CARBONACEOUS ARGILLITES 
Sandy overburden u i t h  bou lde r s  of f e l d s p a r  porphyry and s i l t s t o n e  

Dark grey t o  b l ack ,  obscured bedding, s t rong  f r a c t u r i n g , l i g h t e r  c h l o r i t i c l s e r i c i t i c  s e c t i o n s .  Q u a r t z  
v e i n s  and v e i n l e t  zones. 

l i g h t  grey,  p o r p h y r i t i c  s e c t i o n s ,  b recc ia t ed  s e c t i o n s  u i t h  c h l o r i t i c  p a r t i n g s ,  some p y r i t e  cubes. 

f i n e  g ra ined ,  poorly bedded, s p a r s e  qua r t z -ca rbona te  ve in ing ,  weak t o  moderate f r a c t u r i n g ,  aggrega te s  of 
marcas i t e ,  p y r r h o t i t e ,  

Dark grey t o  b l ack ,  conronly b r e c c i a t e d ,  l o c a l l y  s c h i s t o s e .  Healed by ca rbona te  veins ,  f i n e  i r r e g u l a r  
q u a r t z  veins .  

5 3 . 5 0  59.78 DACITIC FLOW 

59.78 81.20 BLACK SILTSTONES, ARGILLITES 

81.20 108.50 CARBONACEOUS ARGILLITES, SILTSTONES, GRITS AND PINE BRECCIAS 

108.50 END OP HOLE. 



GEOCOM CORELOG SYSTEM 11 -- Copyright (cl 1989 -- Licensed to CORONA Corporation 

0.00 20.30 CASING, OVERBURDEN AND BROKER BEDROCK 
Conposition 

Overburden: sandy with boulders of feldspar porphyry porphyry and siltstone. 

20.30 53-50 SILTSTORES AND CARBORACEOOS ARGILLITES 
Colour: dark grey to black 
Rock Texture: siltstone and carbonaceous argillites. Bedding obscured by 

. 
fracturing and brecciation. Narrow light coloured 
chloriticlsericitic sections in lower half. 

Practuring: High (21-3011~. 

schistosity: 30 deg. cax. uell developed 

Quartz Veining. Core axis angle variable. veins and veinlet zones are coimon 
(20.20)-(24.30): Deformed carbonaceous argillite, iinor siltstone, Disturbed 

bedding locally apparent at 30 deg. cax with pinch and swell 
folding. Local Basses of fine grained marcasite, rinor 
pyrrhotiteibroken layers?l. 

graphitic. Probably a PAULT 2ONE. Section of broken quartz 
vein subparallel to 20 deg. cax. 

(26.82)-(27.15): Brecciated with fragments of siltstone to 2 cm in carbonaceous 
matrix. 

(27.15)-(28.85): PAULT IONE. Carbonaceous locally graphitic argillite. 
Brecciated and sheared with sections of clayey 
argillitesifault gouge), iinor broken quartz veining. 

healed by quartz veinlets and or weak to moderate 
silicification. Irregular masses of fine marcasitew, 
pyrrhotite to 1 CI. 

Structure 

Veins and Sub-Intervals 

(24,30)-(26,82): Brecciated and fractured carbonaceous argillites locally 

(28.85)-(31.40): noderately broken and sheared siltstone, argillite. Locally 

(31B10)-(31.75): Carbonaceous argillite. Schistosity at 20 deg, cax. Fault? 
(31.75)-(37.55): Black siltstone, argillite, weak to moderately fractured with 

numerous fine, irregular quartz veinlets at variable angles to 
deg. cax. Local fine grained aggregates of marcasite and 
pyrrhotite. Fractures are either quartz filled or 
carbonaceous. 

32672 22.70 24.30 1.60 10 NA 0.1 5 2  HA 
32673 21.30 25 ,50  1.20 5 HA 0.1 35 HA 
32671 25.50 26.82 1,32 5 NA (0.1 41 NA 
32675 28.80 30,35 1.55 5 HA (0.1 I3 HA 
32676 30.35 31.40 1,05 5 HA (0.1 35 NA 
32677 31.40 32.92 1.52 5 HA (0.1 62 NA 
32678 32.92 31.30 1.38 10 HA 0.1 71 HA 
32679 35.97 37.55 1.58 5 HA 0.1 11 HA 
32680 37.55 39.02 1.17 5 HA (0.1 111 NA 
32681 39.02 40.50 1.48 10 NA 0.1 41 HA 
32682 40,50 42.06 1.56 5 HA 0,3 13 HA 
32683 41.53 15.80 1.27 5 HA (0.1 88 HA 
32681 51,21 52.55 1.34 10 HA 0.1 50 HA 
32685 52.55 53.95 1.40 5 HA (0.1 14 NA 
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(37.55)-(38.98): Light greenish, sericitc altered unit. Fairly soft, 
moderately fractured uith irregular quartz veinlets. Contacts 
at 15 deg. cax. 

(38.98)-(44.53): Black siltstone, argillite as at 31.75. Local fine bedding at 
60-70 deg. ca: uith concordant marcasite, pyrrhotite? lenses 
to 1 cn. Pine irregular quartz veinlets throughout. 

possibly flow? Contacts at 70-80 deg, cax. Chloritic 
fleckslaltered phenocrysts?) to 2 mm. Sections of bedded grey 
siltstone at 45 deg. ca: with and near lower contact. 

carbonate veinlets. Sparse marcasite. Local bedding at 60 
deg. cax. 

(14.53)-(15.45): As at 37.55 m. Greenish and weakly brecciated sericitic unit- 

(15,15)-(53.50): Black siltstone, argillite as at 31. 75 1. Irregular quartz 

53.50 59.78 DACITIC PLOY 
Colour: light grey. 
Rock Texture: equigranular with porphyritic sections 
Feldspar Phenocrysts: light greenlalteredl with rims, also dark green chloritic 

altered phenocrystslless conmod 
Cosposi t ion 

Structure 
Groundmass: fine grained, equigranular and siliceous. 

Brecciated: sections uith chloritic partings 
Contact: irregular and rubbly uith quartz veining. Sose incorporated 

sedimentary fragments. 
nineralisation 

Sub-Intervals 
Pyrite: sparse cubes 

(53.50)-(54.88):  Porphyritic, altered and r i m e d  phenocrysts to 2 MI. Rubbly 
upper contact. 

(54 .88) - (56 .95) :  Inclusions of black siltstone uith nunerous irregular quartz 
veinlets. 

(56.95)-(59.78): Grey, equigranular, fine to fine mediua grained dacite. 1-9  
chloritic locally rimmed phenocrysts to 2 ID in upper part of 
section. Lower contact irregular and rubbly, 

59.78 81.20 BLACK SILTSTONES, ARGILLITES 



Colour: black , 
Grain Size: Pine. 
Rock Texture: poorly bedded siltstone and finer argillites 
Practuring: Hoderate (11-2011~. 

Pyrrhotite: local fine grained aggregates commonly in argillites. 
Harcasite: local fine grained aggregates commonly in argillites 

Hineralisation 

Veins and Sub-Intervale 
Quartz-carbonate 
(63.20)-(63.10): 
(72.50)-(74,50): 

(71.50)-(79.32): 

(79.32)-(81.20): 

Veining. sparse 
Greenish grey, fine grit, bedding at 45 deg. cax. 
Quartz vein, veinlet zone at 20-25 deg. cai. Pyrrhotite, 
marcasite aggregates up to 1.5 cm in siltstone up to 5 \. 
Lighter grey and hard, fine grained and cherty, bedding at 45- 
50 deg, car, Larger quartz-carbonate veins to 1 CB at 20 deg. 
cax, Finer veinlets at irregular angles. Local irregular 
masses up to 5 cm of fine to medium grained marcasite, minor 
pyrrhotite. 
Black cherty siltstone, fine quartz veins commonly at 50 deg. 
cax. 

81.20 108.50 CARBONACEOUS ARGILLITES, SILTSTONES, GRITS AND PINK BRECCIAS 
Colour: dark grey to black 
Grain Size: Pine. 
Rock Texture: carbonaceous siltstone and argillite, commonly brecciated, 

. 
locallp schistose, interbedded uitb sedimentary breccias and 
grits usually matrix supported, 

Structure 
Schistosity: parallel to foliation to 20 deg. cax. 
Brecciated: structural zones conmonly healed by carbonate veins 

Quartz Veining. fine, irregular 
Carbonate Veining. rinor 
(81.20)-(90.28): Black siltstones, minor argillites, locally cherty. Hoderate 

to strongly brecciated. Irregular quartz veinlets. 
Carbonaceous fractures usually at IOU angles to deg. car to 20 
deg. car. Local blebs of fine grained marcasite. 

Veins and Sub-Intervale 

(90.28H94.23): Coarse carbonate veining healing brecciated grit, sedimentary 

32686 72.54 73.60 1.06 5 NA 0.2 39 NA 
32687 73,60 74.50 0,90 5 NA 0.2 37 HA 
32688 74.50 75.59 1.09 5 NA (0.1 15 NA 
32689 77.23 78.60 1,37 5 HA 0.1 40 NA 

32690 81,70 86.20 1.50 ( 5  NA (0.1 19 NA 
32691 86.20 87.20 1.00 5 NA 0.1 38 NA 
32692 87.20 88,20 1.00 10 NA (0.1 31 NA 
32693 90.28 91.89 1.61 5 NA (0.1 22 NA 
32691 91.89 93.31 1.45 5 NA (0.1 21 NA 
32695 93.31 91.50 1.16 5 NA (0.1 14 NA 
32696 103.02 105.46 2.41 5 NA (0.1 57 NA 
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breccia. Hat r i i  supported sedimentary c las t s .  Veins a re  pure 
a i lkg  carbonate and  at vasriable or ien ta t ions ,  Many a re  a t  20- 
30 deg. cai .  No v is ib le  sulfides.  

(94.23)-(108.50): Strongly brecciated, carbonaceous a r g i l l i t e  with local clay 
gouge a8 a t  103.00- 101.00 m(PAULT 1ONEl.Practure planes a t  
variable angles many a t  20-45 deg. car locally graphitic.  
Sparse fine quartz-carbonate veinlets.  

108.50 END OF HOLE. 
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32672 22.70 24.30 1.60 
32673 24.30 25.50 1.20 
3 2 6 7 1  25.50 26.82 1.32 
32675 28.80 30.35 1 , 5 5  
31676 30,35 31.40 1.05 
32677 31.10 32.92 1.52 
32678 32,92 34.30 1.38 
31679 35.97 37.55 1.58 
32680 37.55 39.02 1.17 
32681 39.02 10.50 1.18 
32682 40.50 42.06 1.56 
32683 11.53 15.80 1.27 
32681 51.21 52.55 1.31 
32685 52.55 53.95 1.10 
32686 72.51 73.60 1.06 
32687 73.60 71.50 0.90 
32688 1 4 - 5 0  75.59 1.09 
32689 71.21 78.60 1.37 
32690 81.70 86.20 1.50 
32691 86.20 87.20 1.00 
32692 87,20  8 8 , 2 0  1.00 
32693 90.28 91.89 1.61 
32694 91.89 93.31 1.15 
32695 93.31 94.50 1.16 
32696 103.02 105.16 2.11 

10 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 

1 0  
5 
5 
5 
5 
5 

( 5  
5 

1 0  
5 
5 
5 
5 

A u  Ag 
[gltl (pprnl 

HA 0.1 
HA 0.1 
HA (0.1 
HA (0.1 
HA (0 .1  
HA (0.1 
HA 0.1 
HA 0.1 
HA (0.1 
HA 0.1 
HA 0.3 
HA (0.1 
HA 0.1 
HA (0.1 
HA 0 .2  
HA 0.2 
HA (0.1 
NA 0.1 
HA (0.1 
HA 0.1 
HA (0.1 
HA (0.1 
HA (0.1 
HA (0,1 
NA (0.1 

cu cu 
I p p d  Iil 

5 2  HA 
35 HA 
41 NA 
13 HA 
35 HA 
62 HA 
74 HA 
11 HA 

111 HA 
11 HA 
43 HA 
88  HA 
50 HA 
71 HA 
3 9  HA 
37 HA 
1 5  NA 
10 HA 
49 HA 
38 HA 
3 1  HA 
2 2  HA 
21 HA 
11 HA 
57 HA 
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Depth  Ole 
8 4 - 7 3  -48,O 

137.50 -45.0 __ 
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Fronlml lo(ml Field Name (Legend) 

C.00 16.00 C A S I S C  IY OVERBURDEI; AND BROKEN BEDROCK 
Sandy overburden with boulders  of che r ty  s i l t s t o n e  and d i o r i t e ,  

l i g h t  bruwnish green t o  medium green, ueak t o  moderate f r a c t u r i n g ,  spa r se  qsz  ve ins ,  

coa r se  g ra ined ,  b recc ia t ed  with angular  i nc lus ions  of green s i l t s t o n e  an:! sandstcine, numersus i r r e y i l a r r  
qudrtz-carbon&! v e i n l e t s ,  lo-al  p y r i t e .  

40.43 1 0 6 . 0 0  S I L I C I F I E D ,  CHERTY S I L T S T O N E ,  KINOR SANDSTONE BEDS 
l i g h t  t o  medium green and pinkish green,  l o c a l l y  bedded, patchy s i l i c i f i c a t i o n ,  weakly f r ac tu red  and 
b recc ia t ed ,  spa r se  ve in ing ,  h m a t i t i c  a l t e r a t i o n .  

Patchy s i l i c i f i c a t i o n ,  weak c!ay carbonate  a l t e r a t i o n ,  c h l o r i t i c  moderately f r ac tu red ,  l o c a l  q u a r t z  o r  
c l a y  v e i n l e t s ,  spa r se  s u l f i d e s .  

Light  grey t o  g reen i sh  g rey ,  predominantly f i n e  g ra ined ,  s i l i c i f i e d ,  f r a c t u r e d  s i l t s t o n e  and f i n e  
sandstone,  Quartz  and o r  c l a y ,  carbonate  v e i n l e t s ,  c h l o r i t i c  s e c t i o n s  u i t h  n a t i v e  copper, 

;6.00 30.!5 C H E R T Y I S I L I C I F I E D )  S I L T S T O N E  WITH HINOR SANDSTONE A N D  G R I T  BEDS 

?0.35 4C.4j P O R P H Y R I T I C  D I O R I T E  I N T R U S I V E  

106.00 1 2 6 , 6 2  ALTERED D I O R I T E ,  QUARTZ D I O R I T E  DYKE 

126.62 151.79 STRONGLY SILICIFIED AND FRACTURED SEDIMENTS 

151.79 END OF HOLE. 
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0,OO 16,OO CASING IN OVERBURDEN A N D  BROKEN BEDROCK 
Compos1 t ion  

Overburden: Sandy overburden with h u i d e r s  3f :L,erty s i l t s m e  an:! d i o r i t e  to 
1 6 . 0 0  m.  Casing continue! K O  18.29  E. i n  broken che r ty  s i l t s t o n e .  

16,OO 30.35 CHERTY(SILICIP1ED) SILTSTONE WITH MINOR SANDSTONE A N D  GRIT BEDS 
Colour: l i g h t  brown-green t o  medium green. 3 1 7 0 1  23.17  24.70 
Rock Texture:  che r ty  s i l t s t o n e  interbedded with narrow d a r k  green greywacke 32702 24 .70  26 .22  

sandstone and g r i t  beds 32703 2 9 . 3 5  30 .35  
Fractur ing:  Hoderate 111-1o)/m. 

Bedding: 50 deg. ca:. f i n e l y  in s i l t s t o n e .  

Si1 i c i f i c a t i o n :  Strong. 

Quartz Veining. spa r se  
( 1 6 , 0 0 ) - ( 2 3 . 3 5 ) :  Light  buff green,  che r ty ,  s i l i c i f i e d  s i l t s t o n e ,  f i n e l y  bedded 

a t  SO deg. ca r .  Weakly f r ac tu red .  
(13 .35) - (11 .40) :  Dark green,  bedded a t  50 deg. c a i ,  c o a r s e  sandstone and g r i t .  

Angular sedimentary c l a s t s  up t o  1 cm. 
(11 ,40) - (26 .87) :  Light  grey,  bleached,  moderately f r a c t u r e d  sandstone,  f i n e  

g r i t ,  Patchy s i l i c i f i c a t i o n ,  Local c l a y  gougelFaul t  Zonel. 
70 I recovery. 

with narrow sandstone beds, A l t e r a t i o n  and maderate t o  s t rong  
f r a c t u r i n g  obscures  bedding. I r r e g u l a r  white  c l a y  v e i n l e t s  
and l enses .  Numerous qua r t z  veins  a t  30.05-30,35 D up t o  1 cm 
a t  70 deg. ca r .  

S t r u c t u r e  

A l t e r a t i o n  

Veins and Sub- In te rva l s  

(16 .87) - (30 ,35) :  Light  green,  s i l i c i f i e d ,  che r ty  s i l t s t o n e  l o c a l l y  interbedded 

. 5 3  15  NA 0 . 3  51 N A  

. 5 1  10 NP. 0.6 182 N A  

.OO 25 NA 0.2 1 0 9  HA 

30.35 40.43 PORPBYRITIC DIORITE IHTRDSIVB 
~ o l o u r :  s j  green-white. 
Grain Size:  Coarse. 
Rock Texture: c o a r s e  b recc ia t ed  with numerous coa r se  angular  i nc lus ions  of  

P lag ioc la se  Phenocrysts: t a b u l a r  t o  4 ma 
green s i l t s t o n e  and sandstone 

S t r u c t u r e  

32704 30.35 31.72  1.37 10 NA (0.1 1 7 6  NA 
3 2 7 0 5  3 3 . 2 2  34.75  1 .53  195 NA 1.2 337 N A  
32706  36.75 36.00  1 . 2 5  25 NA 0.4  1 3 2  HA 
32707 3 6 . 0 0  3 7 . 4 4  1 . 4 4  15  NA 0 .3  5 0  NA 
3 2 7 0 8  37.44  39 .01  1 , 5 7  15  N A  0 . 2  115 NA 
32709 3 9 . 0 1  40,43 1 , 4 2  20 NA 0 .3  1 1 8  N A  
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Contact: 45  deg. car .  lower 

Pyrite: local 

Fractures Veining. Core axis angle variable. ch l a r i t i c ,  variable s ize  
Quartz-:arbonate Veining. numerous f i n e  irregular ve in le t s  
(30.35)-(34.00): Brecciated with coarse angular sediaentary inclusions. 

Hineralisation 

Veins and Sub-Intervals 

Numerous dark ch lo r i t i c  fractures.  Pine quartz-carbanate 
veinlets.  

especially a t  35.10-35.40 m ,  Quartz-carbonate veinlets common 
at variable angles 

f rac tures  locally hematitic. Significant white quartz in 
strong1 y brecciated sections 

10,43 106.00 SILICIFIED, CHERTY SILTSTONK, HINOR SANDSTONK BEDS 

(34,00)-(37.44): Ligh t  green, less  b rex ia t ed ,  some hematitic fractures 

(37.44)-(40,43): As above but moderately brecciated with dark ch lo r i t i c  

Colour: l igh t  medium-green to pink green. 
Rock Teiture: Patchy s i l i c i f i e d  s i l t s tone ,  cherty s i l t s tone  locally interbedded 

Fracturing: Weak i l-lO)/m. 

Bedding: 40 deg, car ,  local 

Hematitic: pinkish sections 
S i l ic i f ica t ion :  patchy 

Fractures Veining, dark ch lo r i t i c  partings with Iota1 pyr rhot i te  and 
chalcopyrite 
(40.43)-(44.69): Green cherty s i l t s tone ,  moderately broken, locally hematitic, 

Bedding obscured. 
(44,69)-(45.68): Darker green sandstone unit with some broken quartz or cher t .  

Patchy epidote. Woderately fractured, broken. 
(45.63)-(54.50): Green to pinkish, cherty s i l t s tone .  Weakly fractured. Some 

f ine  quartz veinlets.  Local hematitic f rac tures .  
(54.50)-(62.20): Bedded cherty s i l t s tone .  Bedding a t  45-50 deg. car. More 

fractured a n d  hematitic. 

with narrow sandstone units. 

Structure 

AI teration 

Veins and Sub-Intervals 

32710 40.43 41,90 1.47 45 
32772 41.90 43,OO 1.10 5 
32773 43.00 44.00 1.00 5 
32771 44.00 44.69 0.69 5 
32711 44.69 45.68 0.99 1530 
32775 45.68 47.00 1.32 10 
32776 47.00 48.00 1.00 5 
32777 48,OO 49.00 1,OO 10 
32778 49.00 50.00 1.00 10 
32712 55.00 56.50 1.50 55 
32713 58.55 60,OO 1.45 10 
32779 60.00 61.00 1.00 15 
32780 61.00 62.00 1.00 10 
32781 62.00 63.00 1.00 5 
32782 63.00 64.20 1.20 5 
32714 64.20 65.85 1.65 5 
32783 65.85 66.70 0.85 10 
32715 66.70 68.20 .50 10 
32716 68.20 69.20 .OO 2 5  
32717 69.20 70.20 .OO 55 

Au Ag C u  Cu 
tgltl t p p )  tppm) ( \ )  

N A  0.4 1600 0.16 
HA 0,1 47 HA 
HA (0.1 61 HA 
NA (0.1 85 HA 

1.53 (0.1 385 N A  
NA (0.1 131 N A  
NA (0.1 164 N A  
N A  (0,l 145 N A  
NA (0.1 126 NA 
NA (0.1 143 N A  
HA (0.1 246 NA 
NA (0,l 507 HA 
NA 0.1 488 NA 
NA (0.1 479 N A  
NA 0.4 941 N A  
N A  o a l  1200 0.12 
HA (0.1 410 N A  
N A  0.2 353 NA 
HA 0.2 908 NA 
N A  0.5 684 NA 



(E2 .20 ) - (64 .80 ) :  Darker green greyrade sandstone. #assivc n3t silicified. 3271b 70.20 71.50 1.30 15  NE 0.6 587 NA 
Prom 63.93-64.80 m. i s  a lighter green cherty brecciated unit. 32719 77,11 78.60 1 - 4 9  10  NA 0.4 579 NA 

(64.80)-(65.85): FAULT ZONE. Strongly brecciate: vit!i clay filled fra2tures. 3 ? 7 ? 0  78.60 80.10 1.50 3 5  NA (1.1 336 NA 
(65 .85) - (66 .90) :  Bedded cherty siltsrone. Bedding at 50-55 dey. car. 32721 b0.10 81.68 1 . 5 8  30 NI! 0.1 359 NA 
(66 ,90) - (71 ,9b) :  Yledicm yeen, mderare to strmgly Erexiare:! m r s e  s a d s t m e  32722 E2,90 E3.90 l.00 45 HA C.? 206  NA 

to grit. Chl~iti: fractures rith 1-5 t sulfides - 32723  85.64 87.20 1.56 10  NA 0,3 1 2 3  NA 
chalcopyrite,pyrrhotite andpy. Vague Eediins at 5 0  drg. :ax. 3 1 i 2 4  92.50 93.E7 1.31 3 5  NA O.! 137 I;! 
Fr3m 70,71-70.32 strongly broken - PRACTURE ZONE(69 \ recclveryl 32725 93.87 94.87 1.00 30 NA C.4 117 NA 

32726 98.47 99.97 1.50 20 NA 0 . 2  297 NA 
(71 .98) - (76 .00) :  Green to pinkish bedded cherty siltstone, Bedding at 5 5  deg. 3 2 7 2 7  99,97 101.50 1.53 65  NA 0.1 424 NA 

car. Numerous chloritic fractures at variable angles. 32728 101.50  103.02  1 .52  20 NA 2.3 e74 NA 
(76.00)-(77.10): PAllLT in cherty siltstone. 30 \ recovery. 32729 103.02 104.56 1.54 30 NA 2.4 776 HA 
(77,10)-(86.20):  Cherty siltstone, strongly brecciated, chloritic, local 3 2 7 3 0  104.56 106.00  1 .44  5 NA 1.5 5 5 5  NA 

(86.20)-(92.50):  Less brecciated siltstone, bedded cherty siltstone. Bedding 
hematitic fractures. 1-2  \ fine fracture filled sulfides. 

at 70 deg. cax, locally weakly hematitic. Hairline chloritic 
fractures. Sparse sulfides. 

(92.50)-(91.87):  Hard, silicified and bleached fine siltstone. Hairline 
fractures at 4 - 8 5  deg. car with peripheral orange alteration 
for 1 - 2  ma, Pew narrw quartz-carbonate veinlets at variable 
angles. 

silicified siltstone, Weakly bedded at 70-80 deg. cax. More 
pinkishiheaatitic) with depth. Chloritic fractures. 

(99.95)-(106.00):  Silicified siltstone, sandstone. Moderately fractured and 
healed by alteration. Original textures vague. Chloritic 
lenses at 4 5  deg, cax, Local specks b f  nt copper, some 
chalcopyrite on fracture planes. Inclusions of siliceous 
quartz diorite dyke at 101.60-101,85 I ; 103.72-104.18 m. 

' 

( 9 4 . 8 7 H 9 9 . 9 5 ) :  Green t o  pinkish, weak to moderately fractured, brecciated, 

106,OO 126.62 ALTERED DIORITE, QUARTZ DIORITE DYKI 
Colour: mottled white-grey t o  nottled green. 
Grain Size: Coarse. 
Rock Texture: equigranular to weakly feldspar porphyritic 
Fracturing: Weak ( l - I O ) / m ,  

Si1 icification: Moderate. patchy 
Alteration 

32731 106.00 10?,57  1.57 80 NA 3 . 5  1 7 0 0  0.17 
32781 107.57 109.00 1.43 40 NA 0 . 3  543 NA 
32785 109.00 110.00 1.00 20 NA (0.1 542 HA 
32786 110.00 111.00  1,OO 1 0  NA 0.2 635 NA 
32787 111.00 112.30 1.30 5 NA 0.4 386 NA 
3 2 7 3 2  112.30 113.66  1.36 30 NA 3 . 2  1300 0.13 
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Ir a b 

Clay: Weak, 
Carbonate: Weak. 

Hineral isat ion 
Us: sparse 

Veins and Sub-Intervals 
Quartz Veining. Care axis angle variable,  variable veinlets 
Clay Veining. Care ax is  angle variable,  variable veinlets 
Fractures Veining, ch lo r i t i c  
(106,00)-(109.00): Upper dyke contact a t  70 deg. cax. Brexia ted  d io r i t e  with 

(109,00)-(112.30): Pairly i a s s ive ,  l igh t  coloured, coarse eq with few ch lo r i t i c  
large xenoliths of s i l i c i f ied , :h lor i t ic  s i l t s tone ,  

fractures.  Weakly carbonated a n d  clay a l te red ,  sparse 
veining. 

clay ve in le t s ,  local quartz stringers.  
(112.30)-(115.80): Hoderately fractured with ch lo r i t i c  sections.  Numerous f ine  

(115,80)-(116.20): Strongly broken and ch lor i t ic .  
(116.20)-(117.20): Hoderately(chlorit ic1 fractured, local uhite clayey 

fractures.  1-2 Z sulfides raainly as small lenses of 
chalcopyrite pyrrhotite a n d  pyrite.  

(117.20)-(119,30): Hoderately broken and ch lor i t ic .  1-5 \ chalcopyrite, pyr i te ,  
pyrrhotite in lenses up to 2 CP locally.  

(119.30)-(126.62): Eq to ueakly feldspar porphyritic. Chlorit ic f rac tures  with 
locally s i l i ceous  margins. up t o  1 \ chalcopyrite locally.  

32733 113.66 115.21 !.55 
32734 115.21 116.20 C.99 
32735 1it.X 117.20 1.00 
32736 117.H 118.70 ! .50 
32737 118.70 119.85 1.!5 
32738 119.85 121.20 1,:s 
12739 1 2 i . 2 0  i 2 2 . 2 0  1.00 
32746 122.70 124.20 1.50 
32747 124.20 125.70 1.56 
32748 125.70 126.79 1.09 

126.62. 151.79 STRONGLY SILICIPIED AND PRACTDRED SEDIHENTS 
Colour: l igh t  grey t o  green grey. 32740 126.79 127.79 1,OO 
Grain Size: Pine, 32741 127,79 128.93 1.14 
Rock Texture: s i l t s tone ,  f i ne  sandstone 32742 128.93 130.45 1.52 
Practuring: Hoderate l11-201/m. 32743 130.45 131.45 1.00 

Alteration 32744 131.45 133.00 1,55 
Si l ic i f ica t ion :  Strong. pervasive s i l i c i f i c a t i o n  obscures original textures. 32745 133,OO 134.50 1.50 

fl ineralisation 32749 134.50 136.00 1.50 
Copper: native on  f rac ture  planes in ch lo r i t i c  sections 32750 136.00 137.46 1.46 

Veins and Sub-Intervals 32751 137,46 139.00 1 , 5 4  
Quartz Veining. Core ax is  angle variable. f ine veinlets 32752 139.00 140,OO 1.00 
Clay  Veining. Core ax is  angle variable.  f ine  veinlets 32753 140.00 140.95 0.95 
Practures Veining. Core axis angle variable. dark ch lo r i t i c  

~ 

~ ~ 8 9 - 0 9  
Page 6 

A: Au Ag Cu Cu 
l ~ p t l  Igltl Ippml Ippml ( \ I  

140 
1 2 5  
565 
109C 

5 
l?j 
i30 

90 
2 5  
40 

60 
215 
95 
60 
25 
15 
40  
50 
15 
25 
65 

# A  1,7 
N A  2.1 
NP. 12.6 

!,09 13,4 
N A  C.7 
#Pa 3.3 
NP. 4.9 
NA 0.1 
NA 0.8 
HA 1.0 

HA 1.1 
NA 5.9 
NA 4.3 
NA 0.3 
NA 1.2 
HA 0.5 
NA 0.9 
NA 0.2 
NA 0.4 
NA 0.5 
NA 0.8 

b6E NP. 
7 3 4  NP. 

2200 0 . 2 2  

272 NA 
1600 0.16 

8 5 2  NP. 
426 HA 

1600 0.16 
2000 0.20 

iaoo 0.38 

1300 0.13 
4200 0 . 4 2  
2600 0.26 

721 NA 
766 HA 
831 HA 
414 NA 
691 NA 
2600 0.26 
542 NA 

2700 0.27 



Carbonate Veisinii. Core a x i s  anq le  va r i ab le .  f i n e  v e i n l e t s  
T r a n s i t i o n  zone from fe ldspa r  p ~ r p h y r y  t o  s i l i c i f i e d  
sediments. Weak c h l o r i t i c  f r a x x i n g .  
Nore b:ecciated and dark ctiloriii:.  I r r e y l a r  qua r t z -  
carbonate  v e i n l e t s ,  minor h e m k i t i t .  
Moderately f r a c t u r e d  and c h l o r i t i c ,  s i l i c i f i e d  s i l t s t o n e ,  
Pinkish green t o  grey,  s i l i c i f i e d  s i l t s t o n e .  Weak t o  
moderately f r a c t u r e d .  Dark c h l x i t i :  f r a c t u r e s ,  Sone 
quartz-carbonate  v e i n l e t s  a t  va r i ab le  angles  t o  deg. c a r .  
As above, s t r o n g e r  c h l o r i t i c  f r a c t u r i n g  with 1-5 i d e n d r i t i c  
n a t i v e  copper on some f r a c t u r e  planes.  
S i l i c i f i e d  rsoderately f r a c t u r e d  s i l t s t o n e .  C h l o r i t i c  
s ec t ions .  A l t e r a t i o n  is q u i t e  patchy and v a r i a b l e  in 
s t r e n g t h .  Local quartz-carbonate  v e i n l e t s .  Hore broken from 
145.00-147.00 m. l P a u l t ? l .  

151.19 END OF HOLE. 
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CORONA C O R P O R A T I O N  M J  8 9 - 0 9 
01-04-1990 : :  10:40 ASSAY LOG F a y  8 

Smplc 
N3. 

32701 
3 3 0 2  
32733 
3?704 
3 ? 7 0 5  
32706 
32707 
32708 
32709 
32710 
32772 
12773 
32774 
32711 
32775 
32776 
32777 
32778 
32712 
32713 
32779 
32780 
32781 
32782 
32714 
32783 
32715 
32716 
32717 
32718 
32719 
32720 
32721 
32722 
32723 
32724 
32725 

23.17 2!.70 1.53 
24.70 26-12 1.52 
24.35 3 1 - 3 5  1,oo 
3 0 . 3 5  3 ! , 7 2  1.37 
33.22 31.75 1.53 
34.75 X.00  1.25 
36.00 37.44 1.44 
37.41 39.01 1.57 
39.01 10.43 1.42 
40.43 41.90 1.41 
41,90 43.00 1.10 
43.00 44.00 1,OO 
44.00 44.69 0.69 
41.69 15.68 0.99 
45.68 41.00 1.32 
47.00 48,OO 1.00 
48.00 49.00 1.00 
49.00 50.00 1.00 
55.00 56.50 1.50 
58.55 60.00 1.15 
60.00 61.00 1.00 
61.00 62.00 1.00 
62.00 63.00 1.00 
63.00 64,20 1.20 
64.20 65-85 1.65 
65.85 66.70 0.85 
66.70 68.20 1.50 
68.20 69.20 1,OO 
69.20 70.20 1.00 
10,20 71.50 1.30 
77.11 18.60 1.49 
18.60 80,lO 1.50 
80.10 81.68 1.S8 
82.YO 83.90 1,OO 
85.64 81.20  1.56 
92.50 93.87 1.37 
93.81 94.87 1.00 

25 
10 
25 
1C 

295 
25 
15 
15 
20 
45 
5 
5 
5 

1530 
10 
5 

10 
10 
55 
10 
15 
10 
5 
5 
5 

10 
10 
25 
55 
1 5  
10 
35 
30 
45 
10 
35 
30 

A u  A g  C u  Cu 
(c;/tl ( p p d  t p p d  It1 

%A 0.3 51 N.4 
l i A  0,6 282 ti; 
NA 0.2 109 NA 
NA (0.1 ii6 %B 
NA 1.2 3 3 7  N A  
NA 0,4 1 3 2  NA 
NA 0.3 50 NA 
NA 0.2 115 NA 
NA 0,3 118 SA 
NA 0,4 1600 0.16 
NA 0,l 17 N.4 
NA (0.1 61 NA 
NA (0.1 85 NA 

1.53 (0.1 385 HA 
NA (0.1 131 HA 
NA (0,l 164 HA 
NA (0 .1 145 HA 
HA (0.1 126 NA 
NA (0.1 143 NA 
HA (0.1 246 HA 
NA (0.1 507 NA 

NA (0,l 479 NA 
NA 0.4 941 NA 
NA 0.4 1200 0.12 
NA (0.1 410 NA 
NA 0 . 2  3 5 3  NA 
NA 0.2 908 NA 
NA 0.5 684 NA 
NA 0.6 507 h'A 
NA 0.4 579 NA 
HA (0.1 386 HA 
NA 0.1 359 NA 
NA 0.2 200 HA 
NA 0.3 123 NA 
HA 0.3 137 NA 
NA 0.4 117 NA 

NA 0.1 488 NA 
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3 2 7 2 6  98.47 99.97 i . 5 1  
2 2 7 2 7  99.97 !C:,50 1.53 
12728 101.50 103,Ol 1.52 
32729  103.01 104.56 1.54 
3 2 7 3 0  104.56 106.20 1.44 
22731 106.00 1C7,57 1 . 5 7  

3 2 7 8 5  109.00 l!e.OO 1.00 
52786  110.00 111.00 1.00 
3 1 7 8 7  111.00 112.30 1.30 
3 2 7 3 2  112.30 113.66 1.36 
32733 113.66 115,21 1.55 
32734 115.21 116.10 0.99 
32735 116.20 117.10 1,OO 
32736 117.20 118.70 1.50 

32738 119.85 121.10 - 3 5  
32739 121.10 1 2 2 . 2 0  ,OO 
32746 122,JO 124.20 .SO 
32747 124.20 125.70 .SO 
32718 125.70 126.79 -09 
32740 126.79 127.79 1,OO 
32741 121.79 128.93 1.14 
32742 128.93 130,45 1.52 
3 2 7 4 3  130.45 131.45 1,OO 
32741 131.45 133.00 1.55 
3 2 7 4 5  133,OO 134.50 1.50 
32749 134.50 136.00 1.50 
32750 136.00 137.46 1.46 
32751 137.46 139.00 1.54 
3 2 7 5 2  139.00 140.00 1.00 
32753 140.00 110.95 0.95 

327a4 107.57 io~.oo 1.43 

32717  ~ I ~ . J O  ii9.a~ .is 

Au . . . . . . . . . . . . . . . . . . . . . . . .  
( PPS I 

20 
65 
2 0  
30 
5 

6 0  
40 
20 
10 
5 

30 
140 
125 
565 

1090 
5 

125 
7 3 0  
90 
55 
40 
60 

215 
95 
60 
25 
15 
40 
50 
1 5  
2 5  
65 

NA 0 . 2  
I 0,1 
NA 3,3 
NA 2.4 
NA 1.5 
NA 3 . 5  
RA 0 . 3  
NA (0.1 
NA 0 . 2  
NA 0.4 
NA 3 . 2  
HA 1.7 
NA 2.4 
NA 12.6 

1.09 13.4 
HA 0.7 
HA 3 . 3  
NA 4,9 
NA 0 4 1  
NA 0.8 
NA 1.0 
HA 1.1 
HA 5.9 
HA 1.3 
NA 0.3 
HA 1.2 
WA 0 .5  
HA 0.9 
HA 0 , 2  
HA 0,4 
HA 0.5 
NA 0.8 

297 NA 
424 NA 
874 NA 
776 NP. 
555 NA 

1700 0.17 
5 5 3  21! 
542 NA 
635 N.9 
386 NA 

1300 0.13 
880 HA 
7 3 1  HA 

2200 0 . 2 1  
3800 0.38 

272 NA 
1600 0,16 
852 HA 
426 NA 

1600 0.16 
2000 0.20 
1300 0813 
4200 0.41 
2600 0.26 
714 HA 
766  NA 
831 HA 
411 HA 
694 HA 

2600 0.26 
541 NA 

2700 0.27 
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CORONA CORPORATION MJ-90-10 
05-23-1990 :: 12:15 DIAHOND DRILL LOG 

PROPERTY : HARZOPP Option - Jenel PROJECT # 
NTS HAP I : awes TOWNSHIP 
LINEISTATION: 11751 ltS5E / EASTINGS/NORTHINGS: 
LERGTH : 153.00 I INCLINATION 
OVERBURDEN : 33.30 I CASING 
LOGGED BY : R.C. WELLS DRILLED BY 
DATE LOGGED : 1990101111 DATE DRILLED : 

1035 
Kamloops Hining Division C L A M  # : RUBY 2 

-50.0 degrees A2IHUTA : 221.0 degrees 
33.30 

199010111fl to 1990101121 CORE LOCATION: PROPERTY 

ELEVATION : Surface 

CONNORS DRILLIh'C ASSAYING BY : ECO-TECH 

ACID TESTS 
Depth Dip Azimuth 
67.67 -50.0 0.0 
103.63 -50.0 0.0 
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CORONA C O R P O R A T I O N  MJ-90-10 
05-23-1990 :: 12:15 SUHHARY LOG Page 2 

Promld 

0.00 

3 3 . 3 0  

35.28  

36.72 

51.25 

5i.u 

7 2 . 7 5  

107.97 

Toh) 

3 3 . 3 0  

3 5 , 2 0  

36.72 

51.25 

51.87 

1 2 , 7 5  

107.97 

153.00 

Pield Name (Legend) 

CASING IN OVERBURDEN 

SILICIPIED PELDSPAR PORPHYRY 
Sandy overburden, numerous boulders. 

Hard grey to cream coloured albite phenocrysts in siliceous groundmass, ttoderatelylstrong fracturing. 
Carbonate veinlet 8. Patchy py r i t e. 

Pault gouge, uell carbonated belou. 

nard grey siltstones, sandstone and grits. Local bedded 10-50 deg. cax. Hoderately fractured. 
Silicification throughout, lesser hematization, chloritieation. 

Crouded feldspar (albite) porphyry. Large tabular hornblende phenocrysts also. Dark xenoliths to 2 CI. 
Light a i l  iceous groundmass. 

As at 36.72-51.25. Bedding obscured by strong alteration. Silicification, lesser hematieation, 
chloritiration. 

nixed, silicified sediients uith broken and silicified diorite, minor cream coloured feldspar 

PRACTURE ZONE 

ALTERED SEDIHENTS 

PELDSPAR PoRPurur DYKE 

ALTERED SEDIHENTS 

NIXED 2ONE. ALtERED PORPHYRIIIC DIORITE AND SILICIPIED SEDIHENTS 

POrphYrY 
DIORITIC INTRUSIVE 

lard mottled uhites and greens, Equigranular. Numerous fine carbonate veinlets. Local small xenoliths. 
Sparse sulfides. 

153.00 END OF HOLE. 
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05-23-1990 :: 12:15 
CORONA CORPORATION 

DIAHOND DRILL LOG 
MJ-90-10 

Page 3 

Prodml TOM 

0.00 3 3 . 3 0  

33 .30  35.111 

35.20 36.72 

36.72 51.25 

CASING IN OVERBURDBN 
Sub-Intervale 

(17.00)-(33.30): Large boulders and sand seams. BOULDER composition - 
predominantly sed i ien ts ,  ra re r  s i l i c i f i e d  feldspar porphyry. 
Some malachite staining on fragments. 

SILICIFIED PELDSPAR PORPUYBY 
Colour: l igh t  -grey t o  cream . 81251 3 3 , 3 0  31.30 1,OO 10 na 0.2 58 na 
Porphyry Texture: l i gh t  coloured, f ine grained, highly s i l i ceous  groundmass. 81252 34.30 35.20 0.98 15 na 0.2 113 na 
Plagioclase Phenocrysts: Tabular up to  3mm 
Fracturing: noderate (11-20)h. 

(33.30)-(31.15): Relatively so l id ,  s i l i c i f i ed  feldspar porphyry u i th  numerous 
quartz-carbonate veinlets.  

(34 .15) - (35 .28) :  Brecciated dark grey s i l t s tonea ,  sandstone invaded by cream 
coloured feldspar porphyry. Numerous i r regular  f rac tures  uith 
large oxidized areas. Hang irregular carbonate, minor quartz 
veins and ve in le t s  a t  variable orientations.  

Sub-Interval8 

PRACTORE ZONE 
Conpoiition 

Practured: 
81253 35.28 36.72 1.11 20 .na 0.2 125 na 

Strongly oxidized, broken and carbonated. Numerous ve in le t s ,  vel1 
carbonated for lover 45 cm. Above, largely f au l t  gouge. 

ALTERED SEDIHENTS 
Colour: l igh t  green-grey t o  dark -grey. 81251 11.13 12.63 1.50 15 na 0.2 76 na 
Pine grained Texture: Well bedded units 10-50 deg. cax. Coarser units aassive. 81255 41.63 14.00 1.37 15 na 0.2 150 na 
Fracturing: Hoderate (ll-20l/m. 81207 14.00 15.10 1,lO 25 na 0.1 109 na 

Composition 81256 18.95 50.15 1.20 10 na 0.1 34 na 
Siltstones:  Sandstones and minor g r i t s .  81257 50,15 51.25 1.10 10 na 0.2 67 na 

Alteration 
S i l ic i f ica t ion :  moderate t o  strong, pervasive. 
Hernatization: variable strength,  patchy 
Chlorit ic:  As above, fracture controlled. 

Carbonate Veining, as  above 
Veins and Sub-Interval8 
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05-23-1990 :: 12:15 
CORONA CORPORATION 

DIAHOND DRILL LOG 
MJ-90-10 

Page 1 

Chloritic Veining. Fracture controlled at various angles 
(36.72)-(12.63): Grey to pink grey siltstones, noderately to strong silicified, 

weakly heiatized, becoming stronger with depth. Nunerous fine 
carbonate veinlets. Weak to noderately fractured, some 
fractures are dark and chloritic (increase in number with 
depth. 

(42,63)415.10): Hedium green to grey, silicified and chloritic. Weak to local 
roderately fractured with dark chloritic partings. Carbonate 
veinlets sparse. Weak hematization. Local weak epidote 
alteration. Patchy fine to redium grained chalcopyrite in 
epidote areas. Hinor amounts with chloritic fractures. 

50 deg. cax. Weakly fractured with carbonate veinlets local 
dark chlorite. 

(48.95)-(51.25): Grey, locally pink, stronger silicification and chloritic 
fracturing (later). Patchy hematization. 

(45,10)-(48,95): Pink grey, silicified and hematired siltstones. Local bedded 

51.25 51.87 FELDSPAR PORPHYRY DYKB 
Colour: white to grey . 81258 51.25 51.42 3.17 10 na 20.1 32 na 
Fine grained Texture: Siliceous groundmass with partially assiiilated 81259 54.65 56.02 1.37 10 na 2.2 135 na 

Feldspar Phenocrysts: To I m i ,  crowded. Lesser hornblende phenocrysts, tabular 

Practuring: Weak 1 1-10111. 

Practures: Chloritic, few, irregular, Variable angles. 

(51.25)-(52.10): Piner porphyritic, upper contact is not sharp but gradational. 
(52.10)-(51.87): As per general description, crowded porphyritic with 

subrounded xenoliths to 2cr. 

to loin. 

Structure 

Sub-Intervals 

xenoliths, Lower contact broken, suggestion of 30 deg. cax. 

I 51.87 12.15 ALTERED SEDIHKHTS 
Practuring: Weak ( l-lO)/i, 81260 58.91 60.40 1.19 10 na 0.9 85 na 

Corps i t ion 81261 65.80 66.80 1.00 35 na 0.1 88 na 
Sediments: As at 36,72 - 5 1 . 2 5 ,  Silicified, hematized and local chloritized 81262 70.90 7 2 , O O  1,lO 30 na 0.2 2 4 5  na 

si 1 tstones. Bedding obscured. 81263 72.00 72.80 0.80 35 na 0,l 109 na 
Alteration 
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CORONA CORPORATION MJ-90-10 
05-23-1990 :: 1 2 : 1 6  DIAHOND DRILL LOG Page 5 

P r o ~ ( m )  T o ( p ~ )  ................................... Description----------------------------------- Sample Pro1 To width Au Au Ag Cu CU 
No, In) (m) (I) (ppbl Iglt) ( ~ P O )  (ppo) I\) 

Silicified: Hoderate to Strong, Pervasive 
Hematization: Variable strength, patchy. 
Chloritic: As above 

(51 ,87) - (56 .40) :  Hediuo green, chloritic, badly broken sections. 
(56 .40) - (58 .91) :  Light pink, hepsatized and silicified siltstones. Local weakly 

Sub-Intervals 

brecciated with softer chloritic psatrix. Pine carbonate 
veinlets 30-10 deg. cas. 

carbonate (main) . Numerous quartz-carbonate veinlets of 
variable angles. Silicified, originally a grit? 

(61 .30) - (65 .95) :  Pink green to grey, silicified and hematized shattered, 
Irregular weak to moderate fracturing and veining throughout- 
generally fine, Fractures commonly dark chloritic. 

(65.95)-(66.77):  Stronger fracturing, much dark chlorite, Local specks of fine 
pyrite, chalcopyrite along chloritic fractures. 

( 6 6 . 7 7 M 7 2 . 7 5 ) :  Silicified, ueakly hematitic. Strongly broken sections. Rare 
quartz-carbonate veinlets. Local pyrite along chloritic 
fractures. 

(58 ,91) - (61 .30) :  Stronger brecciation, locally with significant quartz, 

72,75  1 0 7 , 9 7  HIXED IOWB. ALTERED DORPBYRITIC DIORITB AND SILICIFIED SEDIHENTB 
Colour: Bottled green to grey . 
Fracturing: Weak 1 1 - 1 0 ) k .  

Sediments: nixed, silicified, uith broken and silicified diorite, minor cream 
Corpoeition 

coloured feldspar porphyry. Transitional contacts. 
Alteration 

Sub-Intervals 
Silicification: Strong. pervasive throughout, 

(72.75)-(74.90):  Creai coloured, crowded feldspar porphyry, stronglfine 
chloritic fracturing, variable angles to deg. cai. 

(71 ,90) - (78 .82) :  Light pink green, silicified, weakly developed porphyritic 
texture (alteration?) Irregular chloritic areas. 

(78.82)-(81.16):  Better developed medium grained equigranular 'dioritic' 
textures mixed with silicification as above. Better developed 
dark chloritic zones along fractures. 

(81.46)-(82.22):  weak porphyritic texture, silicified and broken uith greater 

8 1 2 6 1  72 .80  73.80 
81265 73 .80  75.00 
81266 75.00 75.85 
81267 78 .82  80.30 
81268 80.30 81.25  
81269 81 .25  82.25 
81270 82 .25  83.50 
8 1 2 7 1  83.50 85 .05  
81272 85,05 86.17  
81273 86.17 87 .60  
81271 102.50 101.00  
81275 104.00 105.50  
81276 105.50 106.75  
81277 106.75 101.97  

1 . 0 0  
1 .20  
0 .85  
1 .18  
0.95 
1.00 
1.25 
1 .55  
1 .12  
1.13 
1.50  
1.50 
1.25 
1 . 2 2  

10 na 0.2 1 3 1  na 
35 na 0.1  87 na 
65 na 0.1 9 4  na 
50 na 0.1  1 6  na 
6 0  na 0 . 1  8 3  na 
55 na 0.2 1 9 2  na 
6 0  na 0 . 1  48  na 
55 na 0.1 7 8  na 
35 na 0 . 1  270 na 
20 na 0.1  1 9 0  na 
2 5  na 0.2 9 1 2  na 
40 na 0 . 1  225 na 
6 0  na 0.7 5 4 9  na 

1 1 0  na 0.4 1 5 8  na 



CEOCOH CORELOG SYSTEH I1 -- Copyright Icl 1989 -- Licensed to CORONA Corporation 

MJ-90-10 CORONA CORPORATION 
05-23-1990 :: 1 2 : 1 7  DIAHOND D R I L L  LOG Page 6 

Pron(1) fo(n) ................................... Description----------------------------------- Sample Prom To Width Au Au Ag Cu Cu 
No. (I) (nl t i )  (ppb) ( g k l  lppil (ppml (\I 

than 40\ dark chlaritic matrix. Within chloritic zones local 
fine chalcopyrite, pyrite along fracture planes. 

(82 .22 ) - (85 .05 ) :  Strong silicification overprinting brecciated sediments and 
feldspar porphyry? Poorly developed porphyritic texture 
throughout, Patchy hematization. Chloritic fractures (late1 
with fine pyrite, minor chalcopyrite. Nunerous carbonate 
veinlets at var, angles. 

obscures original textures. Weak to ioderately hematization 
throughout. Weak to moderately chloritic fractured. Local 
pyrite, iinor cpy. Remnant textures suggest feldspar porphyry 
and siltstones grits mixt. 693 metres sediments doainant, 
less dark chloritic fractures, coarser grained. 

fine carbonate fractures. Hoderately to strong 
silicification, weak local aoderately hematization. Some 
chloritic zones have 15 deg. cai. Local fine to redilu 
grained pyrite, sparse chalcopyrite. 

( 8 5 . 0 5 ) - ( 1 0 2 . 5 0 ) :  Hired greens and pinkish greens, strong silicification 

( 1 0 2 . 5 0 ) - ( 1 0 7 . 9 7 ) :  Stronger chloritic fracturing, increasing with depth. Feu 

1 0 7 . 9 7  153.00 DIORITIC IntaosIvu 
Colour: mottled white to green 
Hedilu grained Texture: equigranular, white tabular feldspar. 
fracturing: Weak 1 1-10111. 

Hafics: 5 to 1 0 1 .  chloritized 
Hematite: local, rinor 
Xenoliths: up to 5cs 

( 1 0 7 . 9 7 ) - ( 1 1 3 , 5 0 ) :  Hard mottled white and green. Hediue to coarse grained 
equigranular with white tab. feldspar. 5 - 1 0 1  chloritic 
mafics. Numerous carbonate veinlets at var. angles. Weak to 
moderately 8' fracturing. 

( 1 1 3 . 5 0 ) - ( 1 2 1 , 1 7 ) :  Less fractured, good dioritic text. Number of partially 
assimilated finer grained xenoliths to 1 0 t  cm. 

( 1 2 1 . 4 7 ) - ( 1 2 6 . 6 7 ) :  Coarse equigranular diorite, +lo\ mafics. Pew dark chloritic 
fractures at variable angles to deg. car. 

( 1 2 6 . 6 7 ) - ( 1 2 8 , 1 3 ) :  Light greenish grey, weakly prophyritic, fine to mediui 

. 
Coipos i t ion 

Sub-Intervals 

81278 107.97  1 0 9 . 5 0  1 . 5 3  50 na 0 . 1  2 5  na 
81279 1 0 9 , 5 0  1 1 1 . 0 0  1 . 5 0  45  na 0 . 1  3 8  na 
81280 111.00  1 1 2 . 5 0  1 . 5 0  55 na 0 . 1  89 na 
81281 1 2 2 . 5 3  1 2 1 . 0 5  1 . 5 2  1 0  na 0 . 1  3 6  na 
8 1 2 8 2  1 2 4 . 0 5  1 2 5 . 5 7  1 . 5 2  25 na 0 . 1  2 3 6  na 
81283 126.67  1 2 8 . 1 3  1 . 4 6  20 na 0 . 8  377 na 
8 1 2 8 1  132.55  1 3 3 . 5 5  1 . 0 0  15 na 0 . 2  1 1 3  na 
81285 133.55  1 3 4 . 7 2  1 . 1 7  1 0  na 0 . 1  83 na 
81286 1 1 5 . 9 1  1 4 6 . 9 1  1 . 0 0  2 5  na 0 . 1  37  na 
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(?rom(nl T o l l )  ................................... Description--------------------------------.-- Sample Prom To Width Au Au Ag Cu Cu 
No, (m) I D )  (I)  (ppb) ( g l t )  ( p p d  (ppal (!I 

grained with local blebs of d i ss .  pyr i te  
Coarse d io r i t e ,  broken sections 
Darker, f iner  grained, qu i te  ch lo r i t i c  
Coarse equigranular d io r i t e  10-201 ch lo r i t i c  Dafics. Pew 
~ e n o l i t h s ,  Chlorite andlor carbonate ve in le t s ,  local.  sparse 
dissem. mediun grained pyr i te  becoming more hematitic uith 
depth. 
Brecciated section with heea t i t i c  matrix. Patchy 
s i1  i c i f  i ca t  ion. 
Coarae equigranular d ior i te .  Strongly ch lo r i t i c  section a t  
151.1-151.8, with carbonate vein 60 deg. cai .  Pine hematitic 
fractures,  

153.00 END OF HOLB. 

I 
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81251 33.30 34.30 1,OO 
81252 34.30 35.28 0,98 
81253 35.28 36.72 1.41 
81251 11,13 12.63 1.50 
81255 42.63 41.00 1.37 
81287 44.00 45.10 1.10 
81256 48.95 50.15 1.20 
81257 50.15 51.25 1.10 
81258 51.25 54.11 3.17 
81259 54.65 56,02 1.37 
81260 58.91 60.10 1.49 
81261 65.80 66.80 1.00 
81262 70.90 72.00 1.10 
81263 72.00 72.80 0.80 
81261 72.80 73.80 1.00 
81265 73.80 75,OO 1.20 
81266 75.00 75.85 0.85 
81267 78.82 80.30 1.18 
81268 80.30 81.25 0.95 
81269 81.25 82.25 1,OO 
81270 82.25 83.50 1.25 
81271 83.50 85.05 1.55 
81272 85.05 86.17 1.12 
81273 86.17 87.60 1.43 
81271 102.50 104.00 1.50 
81275 104.00 105.50 1.50 
81276 105.50 106.75 1,25 
81277 106.15 107.97 1*22 
81278 107.97 109.50 1.53 
81279 109.50 111.00 1.50 
812SO 111.00 112.50 1.50 
81281 122.53 124.05 1.52 
81282 124.05 125.57 1.52 
81283 126.67 128.13 1.46 
81281 132.55 133.55 1.00 
81285 133.55 134.71 1.17 
81286 145.91 146.91 1.00 

10 
15 
20 
15 
15 
25 
10 
10 
10 
10 
10 
35 
30 
35 
40 
35 
65 
50 
60 
55 
60 
55 
35 
20 
25 
10 
60 
110 
50 
45 
55 
10 
25 
20 
25 
10 
25 

na 0.2 58 na 
na 0.2 113 na 
na 0.2 425 na 
na 0.2 76 na 
na 0.1 150 na 
na 0.1 109 na 
na 0.1 31 na 
na 0.2 67 na 
na 20.1 32 na 
na 2.2 135 na 
na 0.9 85 na 
na 0.1 88 na 
na 0.2 215 na 
na 0.1 109 na 
na 0.2 134 na 
na 0.1 87 na 
na 0.1 94 na 
na 0.1 16 na 
na 0.1 83 na 
na 0.2 192 na 
na 0,l 48 na 
na 0.1 78 oa 
na 0.1 270 na 
na 0.1 190 na 
na 0.2 912 na 
na 0.1 225 na 
na 0.7 519 na 
na 0.1 158 na 
na 0.1 25 na 
na 0.1 38 na 
na 0.1 89 na 
na 0.1 36 na 
na 0.1 236 na 
na 0 . 8  377 na 
na 0.2 113 na 
na 0.1 83 na 
na 0.1 37 na 
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05-23-1990 :: 12:20 
CORONA CORPORATION 

DIAHOND DRILL LOG 

PROPERTY : HAREOPF op t ion  - Jewel PROJECT I 
NTS HAP I : 82L105 TOWNSHIP 
LINEISTATION: lt75N 1156.58 / EARINGSINORTBINGS: 
LENGTH : 105.16 I INCLINATION 
OVERBURDEN : 3 2 . 0 0  B CASING 
LOGGED BY : R.C.  Wells DRILLED BY 
DATE LOGGED : 1990101123 t o  1990104123 DATE DRILLED : 

1035 
Kasloops Nining Div i s ion  CLAM I : Ruby 2 

-85.0 degrees AZIHUTH : 121.0 degrees 
33.35 
Connors Dr i l l  ing ASSAYING BY : Eco-Tech 
1990104121 t o  1990101122 CORE LOCATION: Property 

ELEVATION : Surface 

ACID TESTS 
Depth Dip Azimuth 
61.00 -85,O 0.0 



& 

GEOCOH CORELOG SYSTEM I1 -- Copyright I C )  1989 -- Licensed t o  CORONA Corporation 

CORONA CORPORATION MJ90-11 
05-13-1990 :: 12:20 SUHHARY LOG Page 2 

Frodm1 To(n1 Field Name (Legend) 

0.00 

32.00 

35.20 

39.83 

55.20 

57.51 

84 I20 

87,30 

89,55 

97.30 

100.71 

103.68 

32.00 

35,20 

39.83 

55.20 

57.52 

84.20 

87.30 

89.55 

97.30 

100.71 

103.68 

105.16 

OVERBURDEN 

BRECCIA 

BLEACHED FELDSPAR PORPHYRY 

HQ casing to  33.52, Sandy overburden with numerous boulders. 

Coarse, poorly sorted,  he te ro l i th ic  breccia. No core 32.0 t o  33.52. 

Hard, l igh t  pink, strongly broken P.P. Variable carbonate, clay,  ch lor i te  veining. Local f rac ture  
controlled cpy. 

hard variable greens, greys, pinks. Fine grained, mod t o  strong pervasive s i l i c i f i ca t ion .  Patchy 
hematiration and ch lor i t iza t ion .  

Hard, medium greens and greys, bleached and brecciated, feldspar porphyry porphyrit i ic d ior i te .  

As a t  39.83, hard s i l i c i f i ed .  Patchy hematitic a l t e r a t ion ,  variable ch lor i te .  Pine carbonate veinlets.  
Local minor epidote. 

Hard, l igh t  pinkish greys, poorly formed a l b i t i c  phenocrysts, s i l i c i f i e d  matrix. ReMnant breccia 
textures.  

Hard, pinkish grey, crowded feldspar porphyry with f ine  tabular hornblende phenocrysts (smaller)  feu 
renol i ths  

As a t  84.2, less hematitic. NuBerous f ine  carbonate ve in le t s ,  Pew remnant te i tures .  Local pyr i te  and 
chalcopyrite . 

FELDSPAR PORPHYRY DYKE 
Hard, cream t o  grey, medium grained equigranular to weakly feldspar porphyritic. 

SILICIFIED SEDIMENTS 
Hard, pinkish greys, s i l i c i f i e d  and hematized, g r i t s  and fine brecc.ias. Colour banding 60 DEG. CAS 

FELDSPAR PORPHYRY DYKE 
As a t  97.30. Pine quartz-carbonate and epidote veinlets.  Dark ch lo r i t i c  f rac ture  zones. 

SILICIFIED SEDIMENTS 

BROKEN DIORITE DYKE 

SILICIFIED SEDIHENTS 

SILICIPIED AND PROPHYRIT12ED SEDIMENTS 

FELDSPAR PORPUYRY DYKE 

SILICIFIED AND PORPfIYRITIZED SEDIMENTS 

i05.16 END OP HOLE. 
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Fromlrl 

0.00 

32.00 

35.20 

39.83 

T O M  

32,OO 

35.20 

39.83 

55.20 

OVERBURDEN 

BRECCIA 
Veins 

Carbonate Veining. Local. 

BLEACUED FELDSPAk PORPBYRY 
Colour: light pink. 81289 35.20 37.80 2.60 5 
Porphyry Texture: Hediw grained groundrass, hematitic. 81291 37.80 39.00 1.20 110 
Plagioclase Phenocrysta: white, anhedral to subhedral to Jsm. 81292 39.00 39.83 0.83 15 
Fracturing: Hoderate {11-201/B, 

Chalcopyrite: 3 to 5 \ .  Local, fine grained along fracture planes. 

Chlorite Veining. Fracture controlled. 
Chloritic-carbonate Veining, Core axis angle 30 degrees. Distinct vein set, 

Hineralisation 

Veins 

SILICIFIED SEDIHENTS 
Colour: green grey to pink . 81293 39.83 11.15 1.32 10 
Fracturing: Weak , ( l-lO)/m. 81291 41.15 42.65 1.50 15 

Alteration 81295 42.65 11.20 1.55 10 
Silicification: noderate to Strong. Pervasive 81290 44.20 15.20 1,OO 10 
Hepatization: patchy ueak to moderate. 81297 17.60 48.80 1.20 5 
Chloritic: local 81298 53.70 55.20 1.50 10 

Sulfides: sparse along fracture lines 

(39.83)-(12.65): “grey, silicified moderately broken uith irregular carbonate 

(42.65)-(17.08): Ae above but ueak to moderately fractured quartz-carbonate 

(47.08)-(49.29): Hired green and pink, silicified uith ueak to mod. Hematite 

Hineralisation 

Sub-Intervale 

and clayey veinlets. Local quartz veins 

veining 15 to 55 deg. car. Weakly hematitic, sparse sulfides. 

alteration. Local moderately chloritic uith 1 t o  51 patches of 
fine pyrite 

broken. Pine quartz and or carbonate veinlets, local dark 
(49,29)-(55.20): Grey to weak pinkish grey, Strongly silicified and badly 

Au Ag Cu Cu 
Igltl (ppd lppd 

na 0.1 215 na 

na 0.1 289 na 
na 1.2 5506 0.71 
na 1.1 1282 na 

na 0.7 395 na 
na 0.3 178 na 
na 0.8 54 na 
na 0.2 79 na 
na 0.2 149 na 
na 0.3 64 na 
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57.52 81,20 

84.20 87.30 

chlorite. h'eakly hematized. Sparse sulfides. 

BROKEN DIORITE DYiE 
Colour: medium grey to green 
Porphyry Texture: medium grained, bleached and brecciated. Broken. Original 

Plagioclase Phenocryste: to 3 11 
Practuring: Moderate (11-2Olh. 

. 
textures locally apparent. 

SILICIPIED SEDIHENTS 
Colour: grey . 
Pine grained Texture: predominantly sedirents 
Fracturing: Hoderate (11-20)Im. 

Silicification: throughout 
tlematization: patchy, variable strength 
Chloritic: patchy associated with stronger fracturing 

(57.52)-(60.10): Grey, strongly silicified with chloritic fractures. 
(60.10)-(67.58): Silicification siltstones, patchy skarn hematitic alteration, 

broken sections, Pine carbonate veining, local epidote. 
(67.58)-(71.60): Weakly hematitic, local chloritic sections with up to 201 

pyrite, pinor chalcopyrite. 1 cm wide 70 DEG, CAI band of 
massive pyrite at 67.59, 201 pyrite 

(71,60)-(77.60): Weakly hematitic, aedium fractured, silicified siltatonea. 
tones of carbonate cemented breccia. Local chloritic fracture 
planes. 

(77.60)-(81.20): Silicified, locally heaatized sediments. Weak to moderately 
chloritic fracturing with up to 101 fine pyrite aggregates, 
Lenses along fractures. Local weak epidote. 

Alteration 

Sub-Intervals 

71.0 to 71.6 

SILICIPIED AND PROPHYRITIEED SEDIHENTS 
Colour: light pink to grey 
Porphyry Texture: Silicified matrix, renmant breccia textures, not intrusive 
Plagioclase Phenocrysts: anhedral 
Fracturing: Weak 1-1O)h. 

. 

Structure 

Sample Prom To width 
No. ( 0 1  (ml 111 

81299 55.20 56.39 1.19 
81300 56.39 57.52 l,l3 

81301 
81302 
81303 
81301 
81305 
81306 
81307 
81308 
81309 
81310 
81311 

57.52 59.04 
67.38 68.58 
68.58 70.08 
70.08 71 .oo 
11.00 72.00 
77.60 78.86 
78.86 80.00 
80.00 81.30 
81,30 82.37 
82.37 83.82 
83.82 85.20 

1.52 
1.20 
1.50 
0.92 
1.00 
1.26 
1.11 
1.30 
1.01 
1.45 
1.38 

81312 85.20 86.20 1.00 
81313 86.20 87.30 1.10 

Au 
( PPb I 

10 
10 

10 
1s 
5 
5 

10 
5 
5 
5 
10 
5 
5 

5 
5 

Au Ag Cu Cu 
(gltl lppml (ppml 

na 0.1 85 na 
na 0 . 2  32 na 

na 0.3 26 na 
na 0.2 161 na 
na 0.1 183 na 
na 0.2 80 na 
na 1,7 1158 na 
na 0.2 207 na 
na 0.3 638 na 
na 0.1 211 na 
na 0.1 181 na 
na 0,1 124 na 
na 0,1 110 na 

na 0.1 67 na 
na 0.2 187 na 
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Ir li t t c c 1 li b 

Contact: gradational uith dyke belou 

Silicification: Strong. pervasive in oatrix 
Hematitic: Weak. 

Fault Veining. chlorite and carbonate veinlets along fractures. Sparse 
sulfides. 

AI teration 

Veins 

87.30 89.55 FELDSPAR PORPBYEY DYKE 
Colour: pink to grey . 
Porphyry Texture: with partially assimilated xenoliths. 
Plagioclase phenocrysts: anhedral to sub-hedral 1 - h ,  fine tabular hornblende, 

Fracturing: Weak I l-lOIh. 

Chloritic: Weak to moderate (fractures). 
Epidote: Local, minor carbonate 

phenocrysts to 1.51~ 

Composition 

89.55 97 .30  SILICIFIED AND PORPIYRITIlED SEDIHENTS 
Fracturing: Weak I 1 - 1 0 1 h .  

Structure 
Fractured: chloritic 

Veine and !iub-Intervale 
Carbonate Veining. Numeroun, fine 
(89 .55) - (93 .50) : -As at 81.2,  less ..-matitic. We;.. to ~oderately chloritically 

fractured. Numerous fine carbonate veinlets. Feu remnant 
teitures. Numerous dark chloritic fractures. 

(93 .50) - (91 .50) :  Very strongly silicified, Up to 2\ pyrite, chalcopyrite along 
fractures. 

(94 .50) - (97 .30) :  Weakly porphyritired, numerous quartz carbonate veins. Some 
dark chloritic. 

8 1 3 1 1  92,15 93.47 1 . 3 2  5 na 0.2 256 na 
81315 93.47 94 .85  1.38 5 oa 0.3 6 7 8  na 
81316 91,85 9 6 . 0 1  1 .16  5 na 0.5  497 na 
81317 96.01 97 .50  1 . 4 9  5 oa 0 . 2  294 na 

97.30 100.71  FELDSPAR PORPBYEY DYKE 
Plagioclase Phenocrysts: subhedral 1-4 ID 81318 99.06  100.56  1 .50  5 na 0 . 1  11 na 

Compos i t ion 81319 100.56 102.11  1.55 5 na 0.1 9 1  na 
Chlorite: 1 to SI. Alteration of rafics. Chloritic or epidotitic fractures. 

Hineral isat ion 
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P y r i t e :  minor d i s s .  

Quar t z -ca rbona te  Veining. Numerous, a long with ep ido te  
Veins  

100.71 103.68 SILICIPIED SEDIHENTS 
Colour: pink t o  grey . 
G r i t s  Texture:  And f i n e  b recc ia s .  
P rac tu r ing :  Weak I l-lOl/m. 

F rac tu res :  dark c h l o r i t i c  

Quartz-carbonate  Veining. Pine. 

S t r u c t u r e  

Veins 

105.68 105.16 PELDSPAR PORPEYRl DlKK 
Plag ioc la se  Phenocrysts :  1-3mm, anhedra l ,  subhedral  

Groundmass: s i l i c e o u s ,  as a t  97.3. 
C o n p s i  t i o n  

S t r u c t u r e  

Veins  
C h l o r i t i c :  c h l o r i t i c  f r a c t u r e  zones comnon. Upper dyke c o n t a c t  60-70 DEG, CAX 

Quartz-carbonate  Veining. Pine v e i n l e t s  
Epidote  Veining. Pine v e i n l e t s  

105.16 END OP UOLE, 
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81288 33.52 35.20 1.68 
81289 35.20 37.80 2.60 
81291 37.80 39.00 1.20 
81292 39.00 39.83 0.83 
81293 39.83 11.15 1.32 
81291 41.15 42.65 1.50 
81295 42.65 14.20 1.55 
81290 11.20 15.20 1.00 
81297 17.60 18.80 1.20 
81298 53.70 55.20 1.50 
81299 55.20 56.39 1.19 
81300 56.39 57.52 1.13 
81301 57.52 59.01 1.52 
81302 67.38 68.511 1.20 
81303 68.58 70,08 1.50 
81301 70.08 71.00 0.92 
81305 71.00 72.00 1.00 
81306 77.60 78.86 1.26 
81307 78.86 80.00 1.11 
81308 80.00 81.30 1.30 
81309 81.30 82.37 1.07 
81310 82.37 83,82 1.15 
81311 83.82 85.20 1.38 
81312 85.20 86.20 1.00 
81313 86.20 87,30 1.10 
81311 92.15 93.17 1.32 
81315 93.47 94.85 1.38 
81316 94.85 96.01 1.16 
81317 96.01 97.50 1.49 
81318 99.06 100.56 1.50 
81319 100.56 102.11 1 ,55  

1 0  
5 

110 
15  
40 
15  
1 0  
1 0  

5 
1 0  
10 
1 0  
1 0  
15  

5 
5 

1 0  
5 
5 
5 

1 0  
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

na 0.1 215 na 
na 0.1 289 na 
na 1.2 5506 0 .71  
na 1.2 1282 na 
na 0.7 395 na 
na 0.3 178 na 
na 0.8 54 na 
na 0.2 79 na 
na 0.2 119 na 
na 0.3 6 1  na 
na 0.4 85 na 
na 0 . 2  32 na 
na 0.3 26 na 
na 0.2 1 6 1  na 
na 0.1 183 na 
na 0.2 80 na 
na 1.7 1158 na 
na 0.2 207 na 
na 0.3 638 na 
na 0.1 211 na 
na 0.1 181 na 
na 0.1 1 2 1  na 
na 0.1 110 na 
na 0.1 67 na 
na 0.2 187 na 
na 0.2 256 na 
na 0.3 678 na 
na 0.5 497 na 
na 0.2 291 na 
na 0.1 11 na 
na 0.1 91 na 
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1.1 General Statement 
This report presents and discusses the results of a test Induced 
Polarizationhlesistivity survey conducted by MPH Consulting Limited of Vancouver 
on behalf of Corona Corporation, on the latter's Marzoff (Jewel) property near 
Falkland, B.C. The work was conducted during the period September 14 to 20, 
1989. 

The objectives of the test Wresistivity survey were twofold. The first was to 
determine whether there is a characteristic IP/resistivity signature over two zones of 
copper and precious metal mineralization previously located during a small drill 
program conducted by Corona Corporation in April 1989 (Wells, 1989). The 
second objective of the program was to identify and further delineate the 
snatigraphy hosting the known mineralization. 

Three lines (LO+OON, Ll+OON, L2+00N) were surveyed using a pole-dipole array 
measuring dipole separations n=l  to 6 with a 100 m dipole spacing, and moving the 
array at 50 m intervals along the line. Line O+OON was also surveyed with a dipole 
spacing of 50 m and dipole separations of n=l  to 6 in order to further define the 
eastern zone. An attempt to survey L3+00N was aborted due to strong electrical 
interference from hydro lines located 500 m to the north. In total, 5.5 km of 
surveying was completed. 

1.2 Property Description 
The Marzoff (Jewel) property is located approximately 10 km west of Falkland, 
B.C. along Highway 97 (Figure 1) at latitude 50"28'N and longitude 119'39'W 
(NTS 82L/5E). 

The g i d  is located south of Highway 97 and accessed by 4x4 truck on a road 
leading from Highway 97 and the Pinaus Lake road. . 

The topography is steep along the slopes with deeply incised dry creeks and ridges 
of sandy gravels. The vegetation consists of sparse regrowth evergreen pine. 

1.3 Property Geolog (from Wells, R., 1989) 
The property geology is described by Ron Wells, Regional Geologist with Corona 
Corporation and included below to complete the geophysical interpretation. 

The Upuer Paleozoic (Cache Creek) rocks on the property consist of a folded 
sequence of interbedded limestones, siltstones, immature grits, conglomerates and 
breccias. Siltstones, which can be quite calcareous, make up the bulk of the 
sequence. A distinct band of fossiliferous, calcareous sandstone was noted in the 
central part of the @d and is a good geological marker. Within the Main Showing 
area, a narrow unit of highly chloritized feldspar porphyritic andesite may be 
present. It is not clear whether this is a flow within the sedimentary sequence of 
an alteration product in the vicinity of intrusives. 

The sediments have been folded into a series of fairly open anticlines and synclines 
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with northwest trending axial traces. 
repetitions of units, east-west across the grid. 

These folds are responsible for structural 

A small swarm of pre-Tertiary Mesozoic). feldspar pomhyry dykes intrude and 
disturb the Paleozoic sequence in the central and western parts of the grid. At least 
five northwest trending dykes have been recognized between the Main Showing 
gully and Copper Showing gully 300 m to the east. The dykes generally have 
vertical to steep easterly dips. 

The dykes are quite variable in appearance and size, ranging from 1 m to over 20 
m in width. Where thick, the dykes are coarse grained and quartz diorite to diorite 
in composition. Where narrow (higher level), they are strongly silicified, locally 
carbonated and feldspathized, commonly with chloritized fractures (brecciated). 
Some of the dykes pinch-out with elevation up the hillside. Adjacent to the dykes, 
the sedimentary country rocks are strongly silicifed and fractured for many metres 
outward (depending on dyke size). Siltstones become distinctly cherty. 

The environment appears to be the roof zone to an intrusive system (diorite-quartz 
diorite). A sill? of dark coloured feldspar porphTJry occurs above and may be fed 
by the eastern part of the dyke swarm. 

Copper and precious metal (Au, Ag) mineralization occurs within and at the altc.rc,d 
margins to the dyke swarm in the Main Showing and gully to the east (East 
Showings). 

The Paleozoic sediments and later intrusives are overlain by a thick sequence of 
Tertiary (Kamloops Group) olivine basalt flows. The base of this sequence is above 
800 m in elevation with a gentle westerly dip. Much of the southern part of the 
property is covered by the basaltic sequence which can be greater than 300 m thick. 

A vesicular pyroxene basalt dyke a few metres thick occurs in the East Showing 
gully and may be a feeder to the flows above(?). 

Two main mineralized areas have been outlined approximately 300 m apart at the 
eastern (East Showings) and western (Main Trench area) edges of the exposed part 
of the dyke skam. 

(a) Main Trench Area 
The Main Trench is a basin shaped area 25 rn wide by over 75 m long, 
where bedrock has been exposed by bulldozer and excavator stripping on the 
steep gully sides. Locally, the capping of stratified sands and gravels are 
over 10 m thick. Much of this work dates, back to the Marzoffs in the 
1950’s. 

Exposures in the Main Trench area are badly weathered and hematitic 
siltstones are badly broken and cherty (silicified) altered by the intrusion of 
highly silificied, carbonated and brecciated (chloritic fractures) quartz diorite? 
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dykes, 1 to 3 m wide and east dipping. 
strong northwesterly trending fracture zone along the gully. 

The dykes appear to be within a 

Secondary copper mineralization, mainly malachite with minor azurite, is 
widespread, occurring largely within the altered siltstones but locally within 
the dyke. Some fine native copper was noted in the dyke along fractures. 

Chip sampling throughout the area produced wide zones with low copper 
values generally in the 0.2% to 0.4% range over 4 to 9 m with 1.5 m highs 
up to 1% Cu. Much of this mineralization is supergene. Gypsum vein 
systems were noted locally. Later smctures such as the Red Vein (dip 
40"NE) and Blue Vein (dip 70"NE) are hematitic and post dyke. 

These structures are from 30 cm to 1 m wide at surface and enriched in Cu 
(1 to 2%), Au (1 to 11 g/t) and Ag (20 to 50 g/t). Higher Au (to 35 g/t) 
and Ag (to 150 g/t) were obtained by grab sampling than standard 1.5 m 
chip sampling. 

(b) East Showing 
Three types of mineralization can be distinguished in this gully area: 

I 

I 

Q 

Q 

1 

1. Pods of fracture controlled azurite, malachite mineralizatjntl jn 
silicified sections of a large quartz diorite dyke west of the gully. 
These are well inside the dyke and may be 1 to 2 m wide with up to 
0.5% Cu. 

2. Copper mineralization similar to the Main Showing area along the 
margins of dykes. This is exposed along the gully floor and yielded 
copper values up to 0.56% and Au up to 1.32 g/t. 

3. Quartz veins and veinlet zones within silicified siltstones east of the 
dyke (hangingwall). These veins strike parallel to the contact and are 
usually less than 20 cm wide. Chip sampling yielded Au values up 
to 2.25 g/t (over 1 m) while grabs were up to 8.74 gt Au, 33.1 g/t 
Ag and 0.2% Cu. 

8 
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2.0 EOUrPMENT AND SURVEY SPECIFICATIONS 

For the test Induced Polarization and Resistivity survey, a pole-dipole array utilizing a 3.0 
kw Phoenix IPT-1 time domain system and EDA BRGM-IP6 receiver; and 'a' spacings of 
50 m and 100 m were measured for dipole separations of 'n'=1-6. 

The survey measured the standard parameters of primary voltage (VP) and secondary 
voltage (VS) for which the normal parameters of apparent resistivity in ohm-metres and 
chargeability in milliseconds are obtained. The chargeability was measured over the 
interval from 100 milliseconds to 1100 milliseconds. 

The induced polarization (IP) technique is discussed in greater detail and the specifications 
for the IP instrumentation are presented in appendices I and 11, respectively. 

A pole-dipole array was used with the infinite pole located at approximately g i d  LO+OON, 
1700E. The remote electrode location was used for all the lines during the entire test 
survey. 

The IP survey was conducted on three lines (O+OON to 2+00N), located 100 m apart, for a 
total coverage of 5.5 km. The lines were picketed by Corona Corporation at intervals of 
25 slope-corrected metres. 

Line O+OON was surveyed with dipole 'a' spacings of 50 m and 100 m whilst lines 1+00N 
and 2+00N were surveyed with an a=100 m only. Although the nominal dipole interval 
was 100 m the surveying array was moved at 50 rn intervals to achieve 200% coverage 
such as to provide additional detail to locate the deep subtle features which are expected to 
be of interest. 

Surveying of line 3+00N was attempted but, due to strong electrical ground noise 
encountered, was aborted. It is believed that the power transmission lines -to the no.rth and 
electrical fences common to ranching areas were unfortuntely contributing to excessive 
electrical ground noise, and it was determined in the field that the electrical measurements 
along L3+OON were of no interpretational usefulness. 
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3.0 PRESENTATION OF RESULTS 

The results of the test IP survey are presented in standard pseudosection format at a scale 
of 1:2500. The topography is shown along the pseudosection to aid in discriminating 
topographic responses from real bedrock features. The topography is displayed in a 
'cartoon' format. 

Observed chargeability highs and resistivity lows are indicated on each pseudosection, 
providing a graphic characterization of the anomaly source location, strength and geometry. 
The most significant of these anomalous features have been given designations as shown 
on these attached pseudosections. 

LO+OON is a compilation of a=50 m and a=100 m measurements. 

YI 

9 

1 

One Applicon colour plot of each of the following pseudosections has been produced at a 
scale of 1:2500 with topography and an interpretation superimposed: 

line 2+00N 
line 1+00N 
line O+OO 
line O+OO 
line O+OO 

a=100 m 
a=100 m 
a=50 m 
a=100 m 
a=50 m and 100 m combined 

These colour plots were presented to Corona personnel with the report. 
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The Induced Polarization/Resistivity surveys conducted on the Marzoff (Jewel) property 
were carried out across two known mineralized showings: the Main Trench area and the 
East Showing. 

The intepretation of the data has been carried out on an individual pseudosection basis 
since there is very little lateral coverage which would allow any confident interpretation of 
anomaly extents. 

The severe topography in the area has a severe effect on the apparent resistivity data but 
much less so on the polarizability data since the latter is a normalized quantity. 

For this and other reasons the interpretation is initially confined to the polarizability 
(chargeability) data with the apparent resistivity data supplementing and/or supporting the 
polarizability interpretation. 

The chargeability data from the three surveyed lines are in essence fairly similar with two 
chargeability features outlined on each line. 

Anomalv A 
Anomaly A is a moderate to strong chargeability anomaly with amplitudes ranging up to 
28 msecs in a background of 7-10 msecs. This anomaly is interpreted to range m apparent 
width from very narrow (less than 1/2 a dipole, i.e. 50 m) to-a dipole 100 m inwidth 
(survey resolution is 2 1/2 dipole). The anomalous zone is interpreted to be near surface 
(observed in the n=l data) on line O+OO with the amplitude and character of the anomaly 
decreasing and weakening as the anomaly extends to line 1+00N and 2+00N. This may 
indicate an apparent plunge of the causal source to the north. 

Interpretation of the apparent resistivity pseudosections indicate a small amplitude apparent 
resistivity low associated with chargeability anomaly A. Labelled anomaly 'a' this feature 
is observed as a very slight resistivity low semi-coincident with the chargeability feature. 
As with the chargeability responses, the apparent resistivity response weakens perceptibly 
and becomes much more diffuse as the zone extends to the north. 

Anomaly A corresponds to the East zone where copper, gold and silver values have been 
outlined in quartz veins and veinlet zones within silicified siltstones. 

Chargeability anomaly A is located at or near a pronounced apparent resistivity gradient 
located between O+OO and 2+00W. This gradient may be reflecting a contact between a 
moderate resistivity unit to the east and a low resistivity unit to the west. The low 
resistivity unit may be reflecting the more high siltstones which are reported to contain a 
narrow unit of highly chloritized feldspar porphyritic andesite. The eastern more resistive 
portion of the grid may be reflecting a more siliceous siltstone. 

Anomalv B 
Chargeability Anomaly B, located 300 to 400 metres west of anomaly A, is a weaker 
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chargeability zone with amplitudes up to 19 msec in a background of 7-10 msecs. The 
zone appears to extend to near surface only on line 1+00N with the main bulk of the zone 
on all lines being at depths interpreted to be between 25 and 100 metres below surface. 
Interpretation of the zone is difficult due to the presence of anomaly A which overshadows 
anomaly B. 

A discrete resistivity low anomaly 'by appears to be coincident with chargeability anomaly 
B. This resistivity low is a fairly broad zone and may possibly be indicating a formational 
unit as opposed to a discrete feature. 

Anomaly 'B reflects the known mineralization from the Main Trench Showing which 
consists of copper mineralization within altered siltstone. 

Several other discrete resistivity laws are identified from the pseudosections. They are not 
adequately mapped geophysically at this time to provide a definitive interpretation but may 
possibly be a reflection of topography(?). 

4.1 Discussion 
The purpose of the test IP and resistivity survey was to: 

1. determine if a geophysical signature/response occurs over known mineralized 
areas and, 

2. extend known mineralization along snike using the geophysical response 
determined, if any, over the showing areas. 

The Il? and resistivity survey has shown itself to be effective in spite of severe 
terrain, deep targets and low sulphide content that characterizes mineralization on 
the Marzoff property. 

The resistivity results clearly define a resistivity low feature coincident with the 
Main Trench area and interpreted to reflect a major structure labelled 'Resistivity 
low b'. Resistivity low b is coincident along strike with Chargeability anomaly B 
on lines 1+00N and 2+00N. The results suggest a very deep zone at approximately 
100 m from surface and appearing to be at increasing depths to grid south. 

Chargeability anomaly A is a well defined feature which adequately outlines the 
East showing and was tested by diamond drilling (drillhole MJ-06-89) (Wells, R., 
1989). Copper and gold mineralization were intersected. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The test IP/resistivity survey has been useful to resolve two polarizable features coincident 
with mineralized areas on the Manoff property, i.e. Main Trench area and East Showing. 
The IP/resisitivity results indicate the anomalous responses associated with both showings 
are at increasing depths below surface to grid south indicating that the mineralized horizon 
plunges to grid south. 

It is recommended that IP/resistivity anomalies A and B be tested further by diamond 
drilling. If these results are encouraging, additional IP/resisitivity surveys utilizing an 
a=100 m with 50 m moves and detail with an a=50 m if the a=100 m data appears to 
show a response within the depth of exploration of the a=50 m. 

Respectfully submitted, 

October, 1989 
Vancouver, B.C. 

I ' "  -' K. Lund, B.Sc. 
MPH CONSULTING LIMITED 
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INDUCED P O U X I Z A T I O N  AND R E S I S T I V I T Y  SURVEYS 
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G e n e r a l  

InZuced P o l a r i z a t i o n  ( I P ) / r e s i s t i v i t y  su rveys  a r e  commonly conduc ted  i n  

t h e  t i m e  domain and f r equency  domain, and less  f r e q u e n t l y ,  as s p e c t r a l  o r  

complex res is t  id t y measurements. There are  a v a r i e t y  of g e o m e t r i c a l  

a r r a y s  t h a t  c a n  5e employed. 

The f o l l o w i n g  d i s c u s s i o n  s e t s  o u t  i n  some d e t a i l  t h e  p r i n c i p l e s  and pro- 

c e d u r e s  of t h e  IP method as r e l a t e d  t o  t h e  p r e s e n t  su rveys .  

Time Domain Method 

A s  shown i n  F i g u r e  1, i n  t h e  t i n e  donain a mod i f i ed ,  square-wave c u r r e n t  

c o n s i s t i n g  of  " o n / o f f / o n / o f f "  c y c l e s  of  equa l  d u r a t i o n  i s  t r a n s m i t t e d  

i n t o  t h e  ground th rough  a p a i r  o f  e l e c t r o d e s  ( c u r r e n t  d i p o l e ) .  The 

p r imary  (Vp) and secondary (V,) v o l t a g e s  g e n e r a t e d  i n  t h e  ground a r e  

measured a t  a n o t h e r  p a i r  of e l e c t r o d e s  ( p o t e n t i a l  d i p o l e ) .  The p r i m a r y  

v o l t a g e ,  measured d u r i n g  t h e  "on" c u r r e n t  c y c l e s ,  i s  a f u n c t i o n  of t h e  

e l e c t r i c a l  r e s i s t i v i t y  of t h e  ground. The secondary  v o l t a g e ,  measured 

d u r i n g  " o f f "  c u r r e n t  c y c l e s ,  i s  t h e  I? e f f e c t  which r e f l e c t s  t h e  amount 

of p o l a r i z a b l e  minerals, such as me ta l l i c  s u l p h i d e s ,  g r a p h i t e ,  e t c . ,  i n  

t h e  ground. 

The appa ren t  r e s i s t i v i t y  of  t h e  grouzd i s  not d i r e c t l y  measured, but i s  

o b t a i n e d  by a E a t h e m a t i c a l  f o r m u l a  u t i l i z i n g  t h e  pr imary v o l t a g e  v a l u e ,  

t h e  c u r r e n t  ou tpu t  from t h e  t r a n s t l i t t e r  at  t h e  same i n s t a n t  and a geo- 

m e t r i c a l  c o n s t a n t  dependent on t h e  a r r a y  t y p e  be ing  used: 

VP x a.F 
F a =  

where: a = a ? p a r e n t  r e s i s t i v i t y  i n  ohm-sleters 

Vp = p r i m a r y  v o l t a g e  ( v o l t s )  

I = t r a n s m i t i e d  c u r r e n t  (amps) 

a = e l e c t r o d e  s p a c i n g  i n  meters 

F = g e o m e t r i c a l  f a c t o r  depending on t h e  e l e c t r o d e  a r r a y  used .  
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The Huntec Mk I V  system measures t h e  secondary v o l t a g e  o r  I P  e f f e c t  a t  10 

t ime i n t e r v a l s  of  e q u a l  width.  The width of t h e  time window (Tp)  and t h e  

l e n g t h  of t h e  d e l a y  (Td) between t h e  s tar t  of  an " o f f "  c y c l e  and t h e  

b e g i n n i n g  of  t h e  I P  measurement a r e  a d j u s t a b l e  t o  s u i t  t h e  c o n d i t i o n s  of  

t h e  s u r v e y .  The I P  e f f e c t  was recorded f o r  each of  f i v e  i n d i v i d u a l  t i m e  

windows ( M I ,  M3, M5, M 7  and Mg) and f o r  t h e  t o t a l  decay v o l t a g e  

( M T ) .  The s e c o n d a r y  v o l t a g e  d iv ided  by t h e  p r imary  v o l t a g e  y i e l d s  t h e  

p a r a m e t e r  c h a r g e a b i l i t y  i n  m i l l i s e c o n d s .  
,. 

~ ,. 
.:.a- .*w 

The decay c u r v e  c o n s t r u c t e d  from t h e  t e n  c h a r g e a b i l i t y  o b s e r v a t i o n s  is- . 

g e n e r a l l y  i n  t h e  form of an exponen t i a l  decay curve.  It f r e q u e n t l y  c a n  

be s p l i t  i n t o  two p o r t i o n s  - a n  e a r l y  f a s t  decay  p o r t i o n  and a l a t e r  slov 

decay  p o r t i o n .  The f a s t  decay p o r t i o n  i s  g e n e r a l l y  due t o  i n d u c t i v e  

e f f e c t s  , while t h e  l a t e r  slow decay predominant ly  r e f l e c t s  t r u e  p o l a r i  za- 

t i o n  e f f e c t s .  I n  t h e o r y  c h a r g e a b i l i t y  i s  t h e  v a l u e  o f  t h e  slow d e c a y  

ext r a p o l a t  ed backwards t o  t h e  i n s t  an t  of t r a n s m i t t e r  s h u t  -off  . 

Freauencv  Domain Method 

Induced P o l a r i z t t i o n  measurements i n  t h e  f r equency  domain i n v o l v e  t r a n s -  

m i t t i n g  a s i n u s o i d a l  or squa re  wave c u r r e n t  a t  v a r y i n g  f r e q u e n c i e s ,  t y p i -  

c a l l y  a decade  a p a r t ,  as s e e n  i n  F i g u r e  2 .  G e n e r a l l y ,  o n l y  t h e  ' d ipo le -  

d i p o l e  o r  p o l e - d i p o l e  a r r a y s  a r e  used i n  t h e  f r equency  domain, t o  a v o i d  

EM c o u p l i n g  problems.  

As i n  t h e  t ime-domain, t h e  apparent  r e s i s t i v i t y  v a l u e  of t h e  ground i s  

c a l c u l a t e d  by a mathemat i ca l  formula u t i l i z i n g  t h e  v o l t a g e  measured a t  

t h e  p o t e n t i a l  e l e c t r o d e s ,  t h e  c u r r e n t  output  from t h e  t r a n s m i t t e r  a t  t h e  

same i n s t a n t ,  and a g e o m e t r i c a l  cons t an t  dependent on t h e  a r r a y  t y p e  

b e i n g  used and t h e  d i p o l e  s e p a r a t i o n  ' n '  ( F i g u r e  2 ) .  The v o l t a g e  

measured a t  t h e  high f r equency  i s  g e n e r a l l y  used t o  c a l c u l a t e  t h e  

a p p a r e n t  r e s i  s t  i vi: y . 

For  a c o n s t a n t  t r a n s m i t t i n g  c u r r e n t  , t h e  v o l t a g e  between t h e  p o t e n t i a l  

e l e c t r o d e s  (and hence  t h e  apparent  r e s i s t i v i t y )  i n c r e a s e s  as  f r e q u e n c y  
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PRINCIPLE OF FREQUENCY DOMAIN 1.P 



- 5 -  

d e c r e a s e s .  The f r equency  domain I P  nethod i s  based on t h i s  phenomenon, 

c a l l e d  t h e  Frequency E f f e c t ,  which i s  d e f i n e d  as f o l l o w s :  

c-1 - f h  
x 100 % FE = 

- h  

where 1 i s  a p p a r e n t  r e s i s t i v i t y  at low f r equency  

i s  appa ren t  r e s i s t i v i t y  at  h igh  f r equency  

A t h i r d  pa rame te r  which can be c a l c u l a t e d  front t h i s  d a t a  i s  t h e  

( a p p a r e n t )  Metal  F a c t o r  (MF), d e f i n e d  as: 

where ea i s  t h e  appa ren t  r e s i s t i v i t y  of t h e  ground measured at  t h a t  

s t a t  i o n .  

The i d e a  behind t h e  metal f a c t o r  i s  t o  compensate more o r  l ess  f o r  t h e  

f o l l o w i n g  e f f e c t :  d i s se rn ina ted  m i n e r a l i z a t i o n  i n  a h i g h  r e s i s t i v i t y  r o c k  

g i v e s  r ise  t o  a much l a r g e r  PFE t h a n  t h e  same m i n e r a l i z a t i o n  i n  a lower  

r e s i s t i v i t y  r o c k .  This o c c u r  bec.ause t h e  c u r r e n t  p a t h s  t h r o u g h  t h e  

b a r r e n ,  n o n - p o l a r i z a b l e  rock  a r e  a c t u a l l y  i n  p a r a l l e l  w i t h  t h e  c u r r e n t  

p a t h s  t h r o u g h  t h e  conduc t ive  p a r t i c l e s .  In c a s e s  such as t h i s ,  t h e  metal  

f a c t o r  w i l l  a c c e n t u a t e  t h e  r e sponse  and l o c a t i o n  of t h e  m i n e r a l i z e d  

zones.  However, n o n - s i g n i f i c a n t  MF anomal i e s  can  b e  c r e a t e d  by t h i s  

c a l c u l a t i o n  when t h e  PFE i s  v e r y  low but t h e  a p p a r e n t  r e s i s t i v i t y  v a r i e s ,  

such as o v e r  c o n d u c t i v e  overburden.  

Example: Suppose PFE = 0.1% and t h e  appa ren t  r e s i s t i v i t i e s  v a r i e d  from 

4,000 ohm meters t o  LOO ohm meters. The metal f a c t o r  would i n c r e a s e  from 

0.25 t o  1.0,  t h u s  c r e a t i n g  a n  a p p a r e n t l y  anomalous s i t u a t i o n .  

In some a r e a s ,  t h e  metal f a c t o r  i s  a ve ry  u s e f u l  q u a n t i t y .  However, i t  

shou ld  n e v e r  be  viewed i n  i s o l a t i o n  s i n c e  i t  i s  dependent upon two 

measured q u a n t i t i e s .  
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Survey Ar rays  

A number of d i f f e r e n t  a r r a y s  a r e  a v a i l a b l e  f o r  c a r r y i n g  ou t  I P  measure- 

ments.  The ones g e n e r a l l y  used i n  mine ra l  e x p l o r a t i o n  a re  t h e  d i p o l e -  

d i p o l e ,  p o l e - d i p o l e  and t h e  g r a d i e n t  a r r a y ,  shown g r a p ' n i c a l l y  i n  F i g u r e  

3 ,  and d e s c r i b e d  f u r t h e r  below. 

(1) Dipole-Dipole  Ar ray  

T h i s  a r r a y  i s  one of t h e  most comnonly used a r r a y s  i n  I P  and i s  t h e  

o n l y  one used with t ime-domain, frequency-domain and s p e c t r a l  s u r -  

veys .  

The s y s t e m  employs f o u r  moving e l e c t r o d e s  v i t h  a l ayou t  as  shovn i n  

F i g u r e  3 .  The two c u r r e n t  e l e c t r o d e s  C1 and C2 and t h e  t t ;o 

p o t e n t i a l  o r  measuring e l e c t r o d e s  P I  and P2 h a v e  t h e  same sepzr-  

a t i o n ,  c a l l e d  t h e  ' 2 '  spac ing .  The i n t e r v a l  between t h e  c u r r e n t  and 

p o t e n t i a l  p a i r  is g e n e r a l l y  some f i x e d  m u l t i p l e  ' n '  of t h i s  ' a '  

s p a c i n g .  Measurements w i th  t h e  d i p o l e - d i p o l e  a r r a y  a re  p l o t t e d  a t  

t h e  mid-point o f  t h e  a r r a y .  

As t h e  ' n '  v a l u e  i s  i n c r e a s e d ,  ( i . e . ,  as t h e  c u r r e n t  and p o t e n t i a l  

d i p o l e s  a r e  moved f a r t h e r  and f a r t h e r  a p a r t ) ,  t h i s  h a s  t h e  e f f e c t  o f  

i n c r e a s i n g  t h e  depth of e x p l o r a t i o n .  While t h i s  i s  t y p i c a l l y  quo ted  

as b e i n g  one h a l f  o f  t h e  t o t a l  a r r a y  l e n g t h ,  a c t u a l  dep th  of e x p l o r -  

a t i o n  i s  s t r o n g l y  dependent on t h e  d i s t r i b u t i o n  of  r e s i s t i v i t y  i n  

t h e  ground and i s  o f t e n  much less  t h a n  ha l f  t h e  a r r a y  l e n g t h ,  pa r -  

t i c u l a r l y  i f  conduc t ive  overburden is p r e s e n t .  

Advant a g e s  

1. The system h a s  low i n d u c t i v e  c o u p l i n g  because  t h e  c u r r e n t  

w i r e s  and r e a d i n g  wires can be kept  s e p a r a t e d .  

2 .  Anomalies a r e  symmetr ical .  

a 
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I 

3 .  S e n s i t i v i t y  and r e s o l u t i o n  a r e  good where 'a '  and 'n' a re  

chosen a p p r o p r i a t e l y  r e l a t i v e  t o  t h e  t a r g e t  dimensions and 

d e p t h .  

D i  s advan t  a g e s  

I 

II 

I) 

9 

I 

1. Opera t ions  can be  s low s i n c e  a l l  f o u r  e l e c t r o d e s  are  moved 

a l o n g  t h e  su rvey  l i n e .  

2. E l e c t r i c a l  c o n t a c t  can be e s p e c i a l l y  d i f f i c u l t  i n  a r e a s  

w i t h  h i g h l y  r e s i s t i v e  s u r f i c i a l  niaterials, such as d r y  

s a n d ,  permafrost  o r  exposed bedrock.  

3 .  P r i m r y  (Vp) and secondary (V,) v o l t a g e s  a re  lower t h a n  

wi th  o t h e r  a r r a y s  i*-hich can c a u s e  measurement d i f f i c u l t i e s  

and l a c k  of p e n e t r a t i o n  i n  areas of h i g h  s u r f a c e  conduc- 

t i v i t y .  

( 2 )  Pole-Dipole  Array 

The po le -d ipo le  ( o r  t h r e e  e l e c t r o d e )  a r r a y  i s  f r e q u e n t l y  used,  most 

o f t e n  i n  t h e  time-domain. 

E l e c t r o d e s  C1 and p 1 - P ~  move a long  t h e  s u r v e y  l i n e .  Fh i le  

C2, t h e  remote c u r r e n t  e l e c t r o d e ,  can be  a n p 5 e r e  i n  t h e  area 

p r o v i d e d  i t  i s  a t  a l a r g e  d i s t a n c e  from t h e  s t a t i o n  being measured 

(In h i g h l y  conduc t ive  ground t h e  a c t u a l  l o c a t i o n  of C2 may b e  

c r i t i c a l  a s  c u r r e n t  p a t h s  may be a d v e r s e l y  d i s t o r t e d ) .  The separa- 

t i o n  between C 1  and P i p 2  can  be i n c r e a s e d ,  u s u a l l y  at i n t e g r a l  

in te rva ls ,  t o  ach ieve  v a r y i n g  d e p t h s  of e x p l o r a t i o n .  Readings a r e  

p l o t t e d  i n  s e v e r a l  c o n v e n t i o n s  between t h e  p o t e n t i a l  d i p o l e  and t h e  

a c t i v e  (moving) c u r r e n t  e lec t  rode.  
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Advant ages  

1. F a s t e r  t h a n  t h e  double-dipole  a r r a y  s i n c e  o n l y  t h r e e  elec- 

t r o d e s  a r e  moved. 

2 .  I n  areas of  bad c o n t a c t ,  i . e .  d r y ,  f r o z e n  o r  o u t c r o p  areas ,  

i t  i s  e a s i e r  t o  u s e  t h a n  d i p o l e - d i p o l e  s i n c e  o n l y  o n e  

c u r r e n t  e l e c t r o d e  h a s  t o  be moved. 

3 .  Zetter  depth of  e x p l o r a t i o n  t h a n  t h e  doub le -d ipo le  a r r a y .  

4 .  F a i r l y  s e n s i t i v e  and f a i r l y  good r e s o l u t i o n .  

D i  s advan t  ages  

1. Y i e l d s  a s y m e t r i c a l  anomalies  w i t h  t h e  anomaly peak seldom 

d i r e c t l y  o v e r  t h e  p o l a r i z a b l e  s o u r c e .  The anomaly shape  i s  
dependent on t h e  d i r e c t i o n  of C2. 

2 .  More w i r e  i s  needed because of  t h e  a r r a y  l e n g t h ;  t h i s  l e a d s  

t o  l o g i s t i c a l  problems (moose, r a b b i t s ,  e t c . ) .  

3 .  EX coup l ing  is h i g h e r  t h a n  with t h e  d i p o l e - d i p o l e  a r r a y .  

I 

I 

G r a d i e n t  Ar ray  

I n  t h e  g r a d i e n t  a r r a y ,  normally on ly  r u n  i n  t h e  t i m e  domain, two 

c u r r e n t  e l e c t r o d e s  are  p laced  a l a r g e ,  f i x e d  d i s t a n c e  'D' a p a r t .  

The p o t e n t i a l  e l e c t r o d e  p a i r  a r e  h e l d  a t  a c o n s t a n t  s e p a r a t i o n  'a' 

and move a long  s u r v e y  l i n e s  p a r a l l e l  t o  t h e  l i n e  j o i n i n g  C1 and 

C2. The s e p a r a t i o n  between P i  and P2 i s  no t  r i g i d l y  s p e c i f i e d  

bu t  shou ld  not be g r e a t e r  t h a n  D/10. G r e a t e r  r e s o l u t i o n  i s  a t t a i n e d  

w i t h  a s h o r t e r  ' a '  s p a c i n g ,  but at  t h e  c o s t  of lower p r imary  and 

s e c o n d a r y  v o l t  ages .  
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G e n e r a l l y ,  s u r v e y  coverage i s  r e s t r i c t e d  t o  a n  a r e a  compris ing t h e  

m i d d l e  1/3 o f  C1C2. The measurement i s  p l o t t e d  a t  t h e  midpoint  

of t h e  p o t e n t i a l  d i p o l e .  

Ad van t a g e s 

1. Depth o f  e x p l o r a t i o n  i s  good w h i l s t  r e t a i n i n g  h i g h  r e s o l u -  

t i o n  f o r  small bod ies ;  l eas t  s u s c e p t i b l e  t o  t h e  masking 

e f f e c t  of conduc t ive  overburden. 

2 .  P r o d u c t i o n  i s  f a s t  s i n c e  on ly  two e l e c t r o d e s  are  moved; two 

o r  more r e c e i v e r s  can be c sed  s i m u l t a n e o u s l y .  

3. Less  haza rdous  s i n c e  cu r ren t  e l e c t r o d e s  a re  not hand led  i n  

moving st at i o n s .  

I 
4 .  L e a s t  a f f e c t e d  by topograph ic  v a r i a t i o n s .  

II 5. U s e f u l  i n  a r e a s  of high r e s i s t i v i t y  o r  i n  f r o z e n  t e r r a i n ,  

s i n c e  f i x e d  c u r r e n t  e l e c t r o d e s  c a n  be  l o c a t e d  where e l e c -  

. t r i c a l  c o n t a c t  i s  good, or c a r e f u l l y  b u i l t  t o  z c h i e v e  good 

c o n t a c t .  

6 .  Can i n d i c a t e  d i p  o f  s imple t a r g e t s .  

D i  s advan t  a g e s  

1. Not p r a c t i c a l  where long p r o f i l e s  are  d e s i r e d  or where 

s u r v e y  l i n e s  are  a l ong  way a p a r t .  

2 .  Low V p  and Vs make t h e  method d i f f i c u l t  t o  i m p o s s i b l e  

i n  areas of h igh  c o n d u c t i v i t y .  

3 .  Hi& i n d u c t i v e  e f f e c t  i s  c r e a t e d  by l a r g e  c u r r e n t  d i p o l e .  
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Character is t ic  

Magnitude of r e s p o n s e  

Dip of s o u r c e  

Overburden p e n e t r a t i o n  

R e c o g n i t i o n  of ove rburden  

Freedom f rom i n t e r f e r e n c e  

i r r e g u l a r i  t i e s  

of ove rburden  i r r e g u l a r i t i e s  

l o c a t  ion 
H o r i z o n t a l  r e s o l u t i o n  and 

Depth of D e t e c t i o n  

Depth: I n t e r p r e t a b i l i t y  

Freedom from i n d u c t i v e  
c o u p l i n g ,  l a y e r e d  ear th  

c o u p l i n g ,  f i n i t e  inhomo- 
g e n e t i e s  

Freedom from i n d u c t i v e  

Dipole- Pole- 

d i p o l e  

B 

C 

B 

A 

B 

B 

B 

A 

A 

A 

d i p o l e  

A 

C 

A 

13 

A 

C 

A 

B 

B.. 

B 

G r a d i e n t  

C 

A 

A 

B 

C 

A 

D 

C 

C 

D 

d 
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4 .  Narrow conduc t ive  bod ies  i n  c o n d u c t i n g  environment c a n  

sometimes produce f a l s e  r e s i s t i v i t y  h i g h s .  

5 .  Not r e a d i l y  amenable t o  d e t a i l e d  i n t e r p r e t a t i o n  as t o  d e p t h  

of sou rce .  

The r e l a t i v e  performance of  t h e  d i f f e r e n t  a r r a y s  i n  terms o f  v a r i o u s  

s u r v e y  and t a r g e t ' p a r a m e t e r s  i s  surnroarized i n  T a b l e  1. 

P r e s e n t  a t  i o n  

Induced Polarizationlresistivity d a t a  t a k e n  w i t h  a mul t i - spaced  

d i p o l e - d i p o l e  a r r a y  a r e  g e n e r a l l y  p l o t t e d  as pseudosect  i o n s  w i t h  

each measurement p l o t t e d  a t  t h e  i n t e r s e c t i o n  of  a 45" d i a g o n a l  drawn 

from t h e  c e n t e r  of t h e  t r a n s a i t t i n g  and r e c e i v i n g  d i p o l e s  for each 

v a l u e  of  t h e  s e p a r a t i o n ,  as s e e n  i n  F i g u r e  4 .  P l o t t i n g  i n  t h i s  man- 

n e r  b u i l d s  up a v e r t i c a l  s e c t i o n  of d a t a  p o i n t s .  The t e r m  pseudo- 

s e c t i o n  i s  used because t h e  p l o t t e d  d e p t h  d o e s  not r e p r e s e n t  t h e  

a c t u a l  d e p t h  of e x p l o r a t i o n  for t h a t  measurement. This a c t u a l  d e p t h  

depends on t h e  e l e c t r i c a l  p r o p e r t i e s  of t h e  ground.  

The d a t a  p r e s e n t e d  i n  t h e  pseudosec t ions  i s  t y p i c a l l y  c o n t o u r e d  a t  

- s e d - l o g a r i t h m i c  i n t e r v a l s  ... 1.0 ,  1 . 5 ,  2.0, 3.0, 5.0, 7 . 5 ,  10.0 

... r a t h e r  t h a n  at  l i n e a r  i n t e r v a l s  because  of t h e  l a r g e  r a n g e  i n  

t h e  r e c o r d e d  d a t a .  

Data t a k e n  wi th  a mult i -spaced po le -d ipo le  a r r a y  a r e  a l s o  t y p i c a l l y  

p l o t t e d  I n  pseudosec t ion  form,  with t h e  a c t i v e  (moving) c u r r e n t  

e l e c t r o d e  and t h e  midpoint of t h e  p o t e n t i a l  d i p o l e  u t i l i z e d  t o  f o r n  

t h e  45" d i a g o n a l s .  

Note t h a t  d a t a  t a k e n  with s e v e r a l  d i f f e r e n t  d i p o l e  l e n g t h s  may b e  

combined and p l o t t e d  as a composite p seudosec t  i o n ,  t h e r e b y  d i s p l a y -  

ing both sha l low and deep anomalies  s i m u l t a n e o u s l y .  Where ove r l app-  
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P L O T T I N G  POINT F O R  P I  C I  17 3 A N 0  7 
R E S P E C T I V E L Y  

P L O T T l H G  POlMr F O R  E L E C T R O D E S  AS S H O W N  

P O L E  D I P O L E  A R R A Y  

F i g u r e  4 

PLOTTING POINTS FOR VARIOUS A R R A Y S  
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i n g  d a t a  p o i n t s  a re  less  t h a n  f u l l y  c o n s i s t e n t ,  c o n t o u r i n g  ( and  

i n t e r p r e t a t i o n )  f a v o u r s  t h e  v a l u e s  t a k e n  w i t h  t h e  s h o r t e r  d i p o l e .  

F o r  t h e  g r a d i e n t  a r r a y ,  r e s i s t i v i t y  and c h a r g e a b i l i t y  v a l u e s  are  

p l o t t e d  as p r o f i l e s  at  t h e  mid-point of t h e  p o t e n t i a l  d i p o l e ,  a s  

shown i n  F i g u r e  3 .  

I n t e r p r e t  a t  i o n  

Mult i -spaced d i p o l e - d i p o l e  (or po le -d ipo le )  d a t a  e n a b l e  d e l i n e a t  i o n  

of t h e  l o c a t i o n ,  d e p t h  and p r o p e r t i e s  of  a r e s i s t i v i t y  o r  charge-  

a b i l i t y  anomaly. J u s t  as t h e  p s e u d o s e c t i o n  p l o t  i s  not a t r u e  d e p t h  

s e c t i o n ,  i t  i s  a l s o  impor t an t  t o  b e a r  i n  n i n d  t h a t  t h e  v a l u e s  r e c o r -  

ded and p l o t t e d  a r e  appa ren t  r e s i s t i v i t y  and c h a r g e a b i l i t y ,  which 

a re  t h e  a c t u a l  r e s i s t i v i t y  and c h a r g e a b i l i t y  of t h e  ground o n l y  i f  

t h e  e a r t h  i s  homogeneous. I n  t h e  a l l - i m p o r t a n t  cases of  narrow 

a n d / o r  deep  t a r g e t s ,  t h e  r eco rded  ( a p p a r e n t )  v a l u e s  may b e a r  only a 

slight i n d i c a t i o n  of t h e  i n t r i n s i c  v a l u e s  of t h e  t a r g e t .  It i s  a 

c r i t i c a l  p a r t  of t h e  i n t e r p r e t i v e  p r o c e s s  t o  estimate t h e  i n t r i n s i c  

r e s i s t i v i t y  and c h a r g e a b i l i t y  of t h e  c a u s a t i v e  s o u r c e s  from t h e  

a p p a r e n t  v a l u e s ,  i n  a d d i t i o n .  t o  d e t e d n i n g  t h e  geometry and l o c a -  

t i o n  of t h e  sou rce .  

With t h e  g r a d i e n t  a r r a y ,  i n t e r p r e t a b i l i t y  as  t o  depth and i n t r i n s i c  

p r o p e r t i e s  :is reduced,  a l though r e p e a t  s u r v e y s  with s e v e r a l  d i f f e r -  

e n t  d i p o l e  l e n g t h s  can  g i v e  some q u a l i t a t i v e  i n d i c a t i o n  of  d e p t h .  

Addit  i o n a l  Remarks 

The d e t e c t a b i l i t y  of a conduc t ive  a n d / o r  p o l a r i z a b l e  body wi th  I P  i s  

a f u n c t i o n  of  i t s  s i z e  and i n t r i n s i c  e l e c t r i c a l  p r o p e r t i e s  v i s - a - v i s  

t h e  s i z e  and t y p e  of e l e c t r o d e  a r r a y .  Hence, t a r g e t s  t h a t  a re  v e r y  

smal l  or deep  ( r e l a t i v e  t o  t h e  s c a l e  o f  t h e  e l e c t r o d e  a r r a y )  may be  m 
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u n d e t e c t a b l e .  Consequent ly  , mlt i p l e  coverage w i t h  s e v e r a l  d i f f e r -  

e n t  a r r a y s  may be r e q u i r e d  t o  d e f i n e  sha l low,  narrow s o u r c e s  and t o  

de t ec t  l a r g e r  t a r g e t s  a t  dep th .  

S i n c e  IP and r e s i s t i v i t y  a re  t e c h n i q u e s  t h a t  ref lect  t h e  ave raged  

r e s p o n s e  of a volume of r o c k ,  r e s o l u t i o n  i s  a f u n c t i o n  of t h e  a r r a y  

t y p e  and s i z e .  T y p i c a l l y ,  w i t h  t h e  d i p o l e - d i p o l e  a r r a y ,  two conduc- 

t o r s  o r  two p o l a r i z a b l e  s o u r c e s  s e p a r a t e d  by less  t h a n  a d i p o l e  

l e n g t h  cannot  be r e s o l v e d  as i n d i v i d u a l  r e sponses .  

Geo log ic  s o u r c e s  t h a t  y i e l d  l o w  r e s i s t i v i t i e s  are f a i r l y  nunerous 

and i n c l u d e :  connected zones  of s u l p h i d e s  and g r a p h i t e ;  c l a y s  and 

o t h e r  w a t  e r - s a t u r a t e d  u n c o n s o l i d a t e d  m a t e r i a l s ;  i n t e n s e  h y d r o t h e r m l  

a l t e r a t i o n ;  and f a u l t  gouge. 

S o u r c e s  of  I P  anomalies  a re  more r e s t r i c t e d .  They i n c l u d e :  most 

meta l l ic  s u l p h i d e s ,  g r a p h i t e ,  some o x i d e s  2nd t o  a lesser e x t e n t ,  

c l a y s  and z e o l i t e s .  Under f a v o u r a b l e  c o n d i t i o n s ,  t a r g e t s  o r  forma- 

t i o n s  c o n t a i n i n g  a few t e n t h s  o f  a p e r  cent  s u l p h i d e s  are  d e t e c t a -  

b l e .  

F i n a l l y ,  p o l a r i z a b l e  t a r g e t s  t h a t  are v e r y  h i g h l y  r e s i s t i v e  or v e r y  

c o n d u c t i v e  may y i e l d  n i l  o r  n e g l i g i b l e  I P  r e sponses .  I n  t h e  fo rmer  

c a s e ,  no c u r r e n t  can f l o w  th rough  t h e  rock mass. I n  t h e  l a t t e r  

case, t h e  conductor  ac t s  as a dead s h o r t ,  so t h a t  v i r t u a l l y  no 

s e c o n d a r y  decay v o l t a g e  i s  obse rved .  

D e s p i t e  t h e  complexi ty  of  s u r v e y  p rocedures  and i n t e r p r e t a t i o n ,  I P  

h a s  demons t r a t ed  e x c e l l e n t  e f f e c t i v e n e s s  i n  e x p l o r a t i o n  f o r  v a r i o u s  

t y p e s  of  su lph ide -bea r ing  o r e  d e p o s i t s  i n  t h e  30 y e a r s  s i n c e  i t s  

o r i g i n a l  implementat ion. More r e c e n t l y ,  f o l l o w i n g  t h e  d i s c o v e r y  of  

t h e  Hemlo gold d e p o s i t s ,  i n c r e a s i n g  u s e  h a s  been made of I P  i n  

e x p l o r a t i o n  f o r  gold.  

3 
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APPENDIX II 

Equipment Specifications 



Major Eenefits 
SIX Dicoles Slmultaneousiy Measured 

Ten h"ndows Amiable 

P:cq-smmable Arithmetic Window Width 

0 High lnoui Voliage 

Weicr,j Only S 5 kg 

CS?r ;-,enGI\/ 

Choice 3 ATiCEmeCiC or Logarithmic Window Width 
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Specifications 
Dipoles . . . . . . . . . . . . . . . . . . . . . . . .  Six simultaneous input dipoles. 

c -  
Input Voltage (Vp) Range . . . . . . . . .  .Standard: - 8 volt maximum for each dipole 

- maximum sum of 12 volts from the 

- atrenuation of up to 40 volts on the 

szcond to the sixth dipole. 

first dipole. 

Additional Setting: 

.Up to 1000 volts. Input Voltace Protec;ion 
Vp Resolution. . . . . . . . . . . . . . . . . .  .I microvolr. 
Vp Accuracy . . . . . . . . . . . . . . . . . . .  .0.3% typical; maximum l0/o over temperature range. 

Chtrgetbility Accuracy . . . . . . . . . . .  .'O.6% typical; maximum 2% for Vp greater than 

. . . . . . . . .  

Chargeability Resolution . . . . . . . . . .  .I millivolWolt for Vp greater than 10 millivolts. 
0.1 millivoltivolt for Vp greater than 100 millivolts. 

10 millivolts over temperature range. 
&I volt with linear drift correction up to 
1 millivolt/second. 

Automatic SP Compensation . . . . . . .  

Input Impedance . . . . . . . . . . . . . . .  . I O  megohm. 
Sample Rate. . . . . . . . . . . . . . . . . . .  . I O  milliseconds. 
Automatic Stacking . . . . . . . . . . . . .  .I to 999 cycles. 
Synchronization . . . . . . . . . . . . . . . . .  Minimum primary voltage level of 40 microvolts. 
Rejection Filters . . . . . . . . . . . . . . . .  .SO and 60 Hz power line rejection greater than 

100 dB. 
Grounding Resistance Check . . . . . . . .  0.1 to 128 kilo-ohms. 
Compatible TransmitTers . . . . . . . . .  .Any time domain waveform transmitter with a pulse 

'duration of 1.2, or 8 seconds and a crystal timing 
stability of 100 ppm. 

Programmable Parameters . . . . . . . .  :Geometric parameters, time parameter, intensity of 

length, window width and delay time (mode 2). 

display protected by an internal heater for low 
temperature conditions. 

Memory Capacity .I800 sets of readings. 
RS-232CSerial VO Interface . . . . . . . .  .300 to 19,200 baud rXe; 7 or 8 data bits; 1 or 2 stop 

bits; odd, even, no parity. 
Console Power Supply . . . . . . . . . . .  .Six - 1.5V "0" cell alkaline batteries with auto power 

save feature; 20 hours of operation at 2 O O C .  
Operating Environmental Range. . . . .  -4OOC to +6OoC; 0 to 100% relative humidity; 

weatherproof. 
Weight and Dimensions .8.5 kg. (with batteries), 300 x 200 x 240 mm. 
Standard System Complement . . . . .  .Instrument console with carrying strap, batteries, data 

transfer cable and operations manual. 
Displayed Parameters Primary voltage, parcial and total decimalized 

chargeabili ties, running and cumulative average of 
total chargeabilities (in fixed modes), standard 
deviation of primary voltage and total chargeabilicy, 
self potencial, number of cycles, dipole being 
measured and concact resistance. 

- 'current,.type of array, line and station number, dipole 

Display . . . . . . . . . . . . . . . . . . . . . . . .  Two-line, 40character alphanumeric liquid crystal 

. . . . . . . . . . . . . . .  

EDA lnstruments lnc. 
4 Thcrflcliffe Park Drive 
Toronto, Ontario 
Canada MCH IHl 
Te!ex: 06 23222 EDA TOR 
Cable: EDAINSTRMTS TCRCNTO 
Te!ephor;e (416) a25 78CO 
Fax. (416) A25 81 35 

In USA 
EDA Instruments InC. 
9200 E. Mineral Avenue 

. . . . . . . . . .  

. . . . . . . . . . . . .  

Available Options . . . . . . . . . . . . . . .  .Stainless sceel transmitting electrodes, copper 
sulphace receiving e!eccrodes, alligator clips, bridge 
leads, multi dipole wire cable, wire spools and software 
programs. 

Suite 370 
Englewood. Cclcrado. U S A. E01 7 : 

~~~~;;;,$?$~~o 2saq 

PRINTED IN CANADA 
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Timing h a r d  Timing Board 

L 

J 
I 

w 

P 

6 

External Exrernal 
Precisian Isolated Cable 

Clack Module Drive 

PU 
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I I t  I I  I 

Variable Frequency, Time Domain 
and Phase IP Transmitter 

8?5-I . 
L o r ? o r . r  

o y  Call 
Battery Module 

c 

Reliable: Backed by twenty years experience in  the 
design and worldwide operation of induced polorizotion 
and resistivity equipment 

Versatile: Can be used for resistivity, variable frequency 
IP, time domain IP or phose angle IP measurements 

Stable: Excellent current regulation 

Lightweight, portable 

Wide selection of power sources 

Low cost 

BPS-I AC 3900 AC 3003 
M d i u m  P o r e ,  Standard Exfcndcd Frequency 
R.chargeablc 

l aney  Module Module Module 
Transformer Transtormer 

: - .  

Transmitter Configurations 

for Variable Frequency 
and Time Domain IP for Phase and Spectral IP 

Timing 
Options 

Console 

Power 
Modules 

Motor 
Generators 

IPT- 1 
Console 

PHOENIX GEOPHYSICS LIMITED 
Geophysical Consulting and Contrading Instrument Manuhcture. Sale and Lease. 

Head Off ice: 200 Yorkland Elvd. Witlowdale. On,.. Conodo M2J 1R5. Tel: (416) 493-6350 
310 . 885 Dunsmuir SI. Vancouver. 8.c.. Canada V6C 1N5. 101: (604) 681-2285 
4690 lronton St .  Denver, Colorado. U.S.A. 80239 .  Tel: (303) 373.0332 

t 



Timing Options 

1- ‘NTERNAL TIMING BOARD 
w e r e  ore two ovailable internol timing boords. Both hove the some internally mounted crystal oscillator with o stability of 50 PPM over the 

tomperature ronge-40°C to +60aC. 

STANDARD FREQUENCY SERIES 

5DC. .062. .125. .25. 1. 2 ond 4 Hr. 

2 sec f. 2 s e c  off, 2 sec ., 2 sac off. 

.25 and 4.0 Hr stondord. other pairs avoiloble. 

Frequency domain mode 

Time domain mode 

Simultoneous transmission mode 

Model  A : 

OPTIONAL FREQUENCY SERIES (chonge link on boord) 

kOC, .078. .156. 313,  1.25, 2.5, and 5.0 Hz. 

1.6 sec f. 1.6 sec off, 1.6 sec -, 1.6 sec off. 

3 1 3  and 5.0 Hz standard. other pairs ovoilable. 

Frequency domain mode 

Time domain mode 

Simultaneous transmission mode 

The main difference between this timing board and the model A board i s  that the duty cy.cle i s  vorioble. Frequency domain 
operation i s  obtoined by setting the duty cycle to 100% ond selecting any of nine binory frequencies from 1/64 Hr to 2 Hr. 
Various time domain waveforms may be obtoined by choosing any of the nine frequencies and a duty cycle of 25%. 5 0 %  or 7 5 % .  
The stondord 2 sec +, 2 sec off, 2 sec-. 2 sec off time domain woveform is chosen by selecting o duty cycle of 5 0 %  and o frequency 
of .125 Hr. 

Model  B : 

EXTERNAL HIGH PRECISION CRYSTAL CLOCKS 
The IPT-I may bedriven by external high precision crystal clock modules such os the CL-1 and transmitter driver or CL-2 and transmitter driver. These clock 
modules were designed for use os o time reference between the IPT-I or IPT-2 transmitters and the Phoenix IPV-2 phose IP recsiver. The aging rare of the 
CL-1 clock module is 5 x IO-”/doy (0.1 1 mrod/hrot 1 HI) and the stability of the CL-2 clock module i s  lO-‘/day (2.26 mrod/hr at 1 Hz). These clock modules 
weigh 7.5 kg.. however space i s  provided for os much os 5 kg  of additional internal batteries for operating the CL-1 oven heoted clocks al l  day 0: -4O’C. 
Clock modules produced by other manufacturers of induced polarization receivers ore also cornpotible with the IPT- 1. 

EXTERNAL ISOLATED CABLE DRIVE 

The isolated cable drive option allows the IPT-1 to be driven by the timing circuitry of the IPV-3 spectral IP receiver. The maximum distance ollowed 
between transmitter and receiver is 500m. For efficient spectral IP field surveying, thedistonce between the tranvnitter and receiver i s  always maintained 
a tone electrode interval. Thus fhe moximum convenient electrode interval. using the isolated cable drive option, is 500m. The IPV-3 measurer the current 
plus six voltoge dipoles (n=  1.6) simultaneously. 

Console 

Ammeter Ranges  

M e t e r  Display 

Current Regulation 

Protection 

‘W 

30 rnA. 100 mA. 300 rnA. 1A. 3A ond 10A full scale. 

A meter function switch selects the display of current level, 
regulotion status, input frequency. output voltage. control 
voltage and l ine voltage. 

The change in output current is less than 0.2% for a 10% 
change in input voltage or electrode impedance. 

The current i s  turned off oufomotically i f  i t  exceeds 150:: 
full scale or i f  i t  i s  less than 5 X  full scale. 



Internal Power Modules Irr, 

BPS-1 DRY CELL BATTERY POWER MODULE 
I * Output Vol tage  

- W u t p u t  Current 

Output Power 

Power Supply 

Control Supply 

Operating Temperature : 

90V. 180V and 360V. 

1 m A  to 1A maximum. 

Recommended maximum output power is 30 watts. Absolute maximum output power is 100 watts. 

8x45V dry cell batteries (Eveready 482. Mallory 202 or equivalent). Normal field operation. with low output power. 
results in an average battery life expectancy of one month. Operation with the absolute maximum output power 
results in much shorter battery life. 

6 x 6V lantern batteries (Eveready 409, Mallory 908 or equivalent) connected in series/parallel ore used to provide 
the 40 to 70 mA at 12V required far the control circuitry. Average battery l ife expectancy is six months. 

O°C to f 6 0 ' C .  

BPS-2 RECHARGEABLE BATTERY P 0 W E R  MODULE 

Output Vol tage  : 50V. 106'4. 212V. 425V. ond BSOV. 

Output Current : 3 mA to 3A. 

Output Power 

Batteries 

: Maximum output ?ewer i s  300 watts. Above this output power a protective cut-out i s  engoged to prevent battery and 
circui! damage. 

4 x 12V rechorgeoblegell cell botteriesconnected in series/parallel hove a capacity 01 9 A.hr. External batteries (such 
as cor or motorcycle batteries) may also be used. A special cord and plug are provided for this mode of operation. An 
adaptor cord connects the 12V batteries in  porallel with the 12V charging unit. 

: 

Operating Temperature : 

AC 3000 TRANSFORMER POWER MODULE AC 3003 TRANSFORMER POWER MODULE 
Output Voltage : 75V. 155V. 300V. 600V and 1200V. Same as AC 3000 except for: 

- 4 O O C  to -r60°C. Below O°C the capacity of the batteries is significantly reduced (by 70:: at  -40°C), 

Output Current : 3 rnA to 10A. 
Output Voltage 

Output P o w e r  : Maximum continuous output power i s  Frequency Range 
3KW with MG-3 motor generator. 
2KW with MG-2 motor generator and 
IKW with MG-I motor generotor. 

Input Power : Three phase. 400 Hz (350 to 1000 Hz), 
60V (5OV to 8OV) is  standard. 

Three phase, 400 HZ (350 ta 1000 Hz). 
lZOV (IOOV to 160V) is optional. 

Current Regulation : Achieved by feedback to the alternator 
of the motor generator unit. 

44V. 87V. 175V. 350V and 7OOV. 

DC to 3000 Hz under external drive 
(all other power modules have a 
maximum frequency of 5 Hr). 

Operating Temperature : - 4 O O C  to +60aC. 

Thermal Protection : Thermostat turns off at 6 5 ' C  and turns 

back on o t  55 'C internal temperature. 

General 

Dimensions 

Weight 

Standard Accessories  : 

20 x 40 x 5 5  cm (9 x 16 x 22 in). 

13 k g  (29 Ib) with 8PS.l. 
13 k g  (29 Ib) with BPS-2. 
17 k g  (37 Ib) with AC-3000. 
18 k g  (40 Ib) with AC-3003. 

Pack frame. manual. At  least one of the 
four possible power modules is required. 
The transformer power modules in turn 
require one of the three external IKVA. 
ZKVA. 3KVA. motor generators and a 
connecting cable. 



11) Motor Generators 

There ore three motor generotors. differing in weight and power. whichcon be used with the transformer power modules. All three supply three phose. 
400 Hr (350 to 600 Hz), 60V (45V to 8OV). The voltage i s  roguloted by feedbock from the tronsmitter. IC 

M G - I :  This lightweight unit i s  designed for easy 
portability in oreos of moderately high resistivity. 
It is well suited for massive sulfide explorotion in 
Northern Canada. Europe and Asia. os well os 
generol IP and resistivity surveys in rugged, 
mountoinous oreos around th,e world. The motor 
i s  a 4-cycle Briggs and Strotton which produces 3 
HP ot 3600 rpm. The dimensions of the unit, 
including packftome. ore 40 x 45 x 60 (16 x 18 x 
24 in). Total weight i s  25 kg (55 Ib). 

P 

P 

MG. 2 ZKVA motor generotor. This versotile unit 
i s  odequote for the vast majority of IP and 
resistivity surveys conducted worldwide. It 
is light enough to be carried by one man. yet 
powerful enough for most survey requirements. 
The motor is o 4.cycle Briggs and Strotton which 
produces 5 HP at 3600 rpm. The dimensions of 
the unit. including pockfrome. ore 40 x 45 x 60 cm 
(16 x 18 x 24  in). Toto1 weight is 34 kg (75 Ib). 

MG - 3 : 3KVA motor generotor. This b w n a n  portable 
unit i s  designed for suweyr in oreos which require 
odditionol power. The motor is o 4qc le  Briggs 
and Strotton which produces 8 HP ot 3600 rpm. 
The unit i s  mounted in o square frame with 
dimensions 40 x i 8  x 7 5  c rn  (16 x 19 x 29 in). 
Total weight i s  55 kg (120 Ib). 










