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SUMMARY 

G e o l o g i c a l and geochemical e v a l u a t i o n s of the precious and base metal occur
r e n c e s on the Iron Cop and W i l f Showings on the Hart Lake property have been 
completed. 

R e s u l t s of the i n v e s t i g a t i o n confirm the presence of gold at the Iron Cop in 
narrow, s t r u c t u r a l l y c o n t r o l l e d z o n e s . A p r e l i m i n a r y 3 hole d r i l l program 
s h o u l d be conducted to test the grades and widths of these zones at depth. In 
a d d i t i o n , one hole should be a l l o t t e d to probe beneath a s i g n i f i c a n t s o i l geo
c h e m i c a l As, Co, Hg, Cu anomaly in the eastern part of the g r i d . The Iron Cop 
a r e a h o l d s the best p o t e n t i a l , known to date, on the c l a i m s f o r the discovery 
of a f e a s i b l e precious metal deposit. 

Low 1 i t h o g e o c h e m i c a l and s o i l geochemical r e s u l t s from the W i l f Zone in d i c a t e 
that , even though hydrothermal a c t i v i t y was intense producing a large s i l i c a -
e p i d o t e - c h l o r i t e a l t e r a t i o n zone w i t h p y r i t e m i n e r a l i z a t i o n , s o l u t i o n s 
c o n t a i n e d low c o n c e n t r a t i o n s of precious metals. Consequently the p o t e n t i a l 
f o r d i s c o v e r i n g a v i a b l e p r e c i o u s m e t a l d e p o s i t at the W i l f i s low and no 
f u r t h e r work i s recommended at t h i s time. 
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1.0 INTRODUCTION 

1.1 Location 

The Hart Lake property i s located near Brooks Peninsula on the north
west end of Vancouver I s l a n d . Port A l i c e i s l o c a t e d 13 km to the 
n o r t h e a s t and Port Hardy 50 km to the n o r t h . The claims straddle 
the h e i g h t of land between K l a s k i s h R i v e r to the northwest and 
C o l o n i a l Creek to the northeast as shown on topographic map NTS 92L 
( F i g . 1). 

Topography i s very steep r i s i n g from 1000 feet to 3000 feet a s l with 
s e c t i o n s impassable on f o o t . Primary f o r e s t cover i s cedar, f i r , 
and hemlock. Lakes and swamps are s p a r s e . S u b s i d i a r y creeks cut 
deep r a v i n e s through mountain slopes; major creeks form r e l a t i v e l y 
broad f l a t v a l l e y s between mountains. 

A c c e s s to the p r o p e r t y i s c u r r e n t l y by h e l i c o p t e r from Port Hardy. 
P o r t A l i c e may be used as a s t a g i n g c e n t r e to f e r r y equipment and 
supplies to the property. 

L o g g i n g roads from Q u a t s i n o Sound reach to w i t h i n 5 km of the pro
p e r t y and a l t h o u g h not connected to major roads, would be of impor
tance f o r t r a n s p o r t i n g heavy equipment to the s i t e . Equipment could 
be barged to Mahatta R i v e r on Q u a t s i n o Sound and, i f the logging 
r o a d s are extended a few k i l o m e t e r s , t r a v e r s e d d i r e c t l y to the 
property. 

The Hart Lake p r o p e r t y i s s i t u a t e d 10 to 25 km from tidewater in 
v i r t u a l l y any d i r e c t i o n . The most f e a s i b l e route for future roads 
i s probably using the logging roads mentioned above. 
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1.2 Property 

The Hart Lake p r o p e r t y comprises 236 un i t s in 15 claims for an area 
of a p p r o x i m a t e l y 6,500 ha (16,250 a c r e s ) . M i n e r a l r i g h t s are 

secured from the owners by an agreement dated October 18, 1983 which 
c a l l s f o r annual cash payments of $15,000 ( p a i d ) , $30,000, $40,000 
and $60,000; a work program of $50,000 b e f o r e O c t o b e r 1984, and 
aggregate e x p e n d i t u r e s of $150,000, $200,000, $300,000 and $400,000 
a n n u a l l y t h e r e a f t e r u n t i l 1988. Upon m e e t i n g t h e s e payments and 
program s c h e d u l e s , the property w i l l be held 100% by Brinco subject 
to a 20% Net P r o f i t s I n t e r e s t p a y a b l e to the owners. Brinco may 
e l e c t to purchase up to 15Z of the Net P r o f i t s I n t e r e s t at $100,000 
per percent. 

D e s c r i p t i o n o f the Claims  

C o l o n i a l Group Power Group Nasparti Group 

Name Number Units Name Number Units Name Number Units 

Reg 1 1637(12) 20 London 2 1852( 9) 20 London 1 1850( 9) 20 
Reg 2 1638(12) 20 Spanish 185K 9) 20 Bozo 3 1876(10) 20 
Reg 3 1639(12) 12 Voodoo 1853( 9) 12 Bozo 4 1877(10) 20 
Bev 1758( 6) 4 Kyuquot 1854( 9) 20 Bozo 5 1878(10) 18 
Patch 2259( 6) 10 
Bozo 1 1595(11) 8 
Bozo 2 1596(11) 12 

86 72 78 

2.0 HISTORY 

Riocanex o p t i o n e d c l a i m s c o n t a i n i n g magnetite-copper showings from two 
p r o s p e c t o r s in 1962 and over the f o l l o w i n g two years conducted g e o l o g i c a l 
mapping, s o i l and s i l t g e o c h e m i c a l and geo p h y s i c a l surveys and diamond 
d r i l l i n g . Numerous showings were found a l t h o u g h the most i n t e r e s t i n g 
include the W i l f , Iron Cop and Hart Lake. 
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The t a r g e t s sought by Riocanex were v o l c a n o g e n i c massive sulphide and 
por p h y r y - t y p e m i n e r a l i z a t i o n . They r o u t i n e l y assayed samples for gold 
and s i l v e r when copper was abundant. Some r i c h copper samples were high 
i n g o l d and a grab of p y r i t i f e r o u s m a t e r i a l assayed over 1 oz/t Au but 
gen e r a l l y , gold values were low. S i l v e r on the other hand was often anom
a l o u s , j u s t under 1 o z / t , and lo n g i n t e r s e c t i o n s of these values were 
o b t a i n e d i n cor e . At the time of d r i l l i n g (1964) the s i l v e r and gold 
values were un i n t e r e s t i n g so no fur t h e r work was undertaken. 

When assessment c r e d i t s e x p i r e d i n 1969 Riocanex allowed the claims to 
l a p s e . K a i s e r r e s t a k e d the ar e a f o r the copper-magnetite showings and 
d i d not ex p l o r e the W i l f , I r o n Cop or Hart showings. They subsequently 
allowed the claims to expire i n 1979. 
Between 1979 and 1983 the ground was c o n t r o l l e d by p r i n c i p a l s attempting 
to form syndicates and/or p u b l i c companies. Discouraged by the recession 
the p r o p e r t y was p l a c e d i n t o a s y n d i c a t e which then signed a deal with 
Brinco. 

3.0 REGIONAL GEOLOGY 

R e g i o n a l geology o b t a i n e d from G e o l o g i c a l Survey o f Canada Map 1552A 
shows dark green b a s a l t of the Karmutsen Formation which trends north
w e s t e r l y through the c l a i m s and i s bounded to the northwest by a north
e a s t f a u l t which i s part of a major system c u t t i n g r i g h t across Vancouver 
Is l a n d . 

O v e r l y i n g b a s a l t i s the Parson Bay Formation i n c l u d i n g calcareous s i l t -
stone and limestone. These rocks form narrow bands on e i t h e r side of the 
Karmutsen suggesting an antiform through the r e g i o n . 
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Exposed a l o n g the e a s t e r n and w e s t e r n m a r g i n and through the northern 
half of the property are andesites and rhyodacites of the Bonanza Group. 

The Karmutsen and Parson Bay F o r m a t i o n s are Upper T r i a s s i c in age; the 
Bonanza Group i s Lower J u r a s s i c . 

I n t r u d i n g the sequence and exposed as small plugs on the west, north and 
east s i d e s of the claims i s quartz d i o r i t e of J u r a s s i c age. These plugs 
are part of the I s l a n d I n t r u s i v e s r e p r e s e n t i n g a b e l t of intermediate 
i n t r u s i v e s , some hundreds of square k i l o m e t r e s i n s i z e , throughout 
Vancouver Island. 

Numerous m i n e r a l occurrences occur on the north end of Vancouver I s l a n d . 
The most economic i s the large porphyry d e p o s i t , I s l a n d Copper, owned by 
Utah Mines, which produces Cu, Mo, Au and Re. Fe deposits s i m i l a r to the 
Cu-Fe deposit of Westfrob Mines (F a l c o n b r i d g e ) on Moresby Island are also 
near Hart Lake and i n fact were the target of o r i g i n a l e x p l o r a t i o n on the 
c l a i m s . G o l d - s i l v e r w i t h or w i t h o u t Pb and Zn o c c u r i n s i m i l a r rock 
types to Hart Lake in the Zeballos gold camp 55 km to the southeast. 

4.0 EXPLORATION INCENTIVE 

Previous e x p l o r a t i o n of the Hart Lake property o u t l i n e d numerous mineral 
showings of d i f f e r i n g t y p e s . I n i t i a l work and most e f f o r t has been 
d i r e c t e d towards m a g n e t i t e - c h a l c o p y r i t e showings j u s t southeast of the 
c u r r e n t c l a i m s . Lenses of m a g n e t i t e w i t h s p o r a d i c s e c t i o n s r i c h i n 
copper were found but c o n t i n u i t y i s l a c k i n g . The W i l f showing, located 
on the n o r t h - c e n t r a l p o r t i o n of the Hart c l a i m s , i s of t h i s type and i s a 
zone of bands of magnetite i n t e r s p e r s e d with epidote and b a s a l t . Splashes 
of coarse c h a l c o p y r i t e are present g i v i n g grades as high as 12 Cu over 13 
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f e e t . Diamond d r i l l i n g in 1964 returned low values for copper and gold. 
Samples were also assayed for s i l v e r and were s u r p r i s i n g l y anomalous. 

Two d r i l l h o l e s w i t h azimuths at 180° to each other were d r i l l e d on the 
W i l f showing. They i n t e r s e c t e d e p i d o t i z e d b a s a l t with numerous r e f e r 
ences i n the d r i l l l o g s to s t r i n g e r s of c h a l c o p y r i t e , m a g n e t i t e , and 
p y r i t e . Not a l l c o r e from the two h o l e s was a s s a y e d but the weighted 
average of 87.8 f e e t of core assayed from one hole i s 0.28Z Cu and 0.33 
oz/t Ag and of 99.5 feet of samples from the second hole i s 0.15Z Cu and 
0.78 o z / t Ag. These samples were a s s a y e d on the b a s i s of abundance of 
v i s i b l e c h a l c o p y r i t e . Examination of assay values i n the d r i l l logs show 
there i s not a 1:1 c o r r e l a t i o n between copper and s i l v e r and values in 
the range of 1.0 or 0.70 o z / t Ag are f r e q u e n t l y present with trace Cu. 
At the time of d r i l l i n g (1964) the s i l v e r values were not s i g n i f i c a n t and 
no e f f o r t was made to assay more core for a p o s s i b l e bulk tonnage s i l v e r 
deposit. The c o n t r o l for the s i l v e r m i n e r a l i z a t i o n i s s t i l l not known. 

A second showing worked by p r e v i o u s owners i s the Iron Cop, located on 
the western s i d e of the claims. High concentrations of copper with gold 
occur i n a narrow zone wi t h i n c h l o r i t i z e d b a s a l t s exposed i n a number of 
t r e n c h e s . Grades of 6.04Z Cu, 0.13 o z / t Au and 1.30 oz/t Ag over 4,5 
f e e t and 5.74Z Cu, 0.09 o z / t Au and 0.53 oz/t Ag over 7.0 feet and grab 
samples of 1.14 and 0.32 oz/t Au have been reported. 

Economic m i n e r a l i z a t i o n on the Iron Cop showing i s apparently r e s t r i c t e d 
to narrow shear zones. P r e v i o u s workers r o u t i n e l y assayed for precious 
metals but d i d not d e s i g n an e x p l o r a t i o n program to search for precious 
m e t a l s . Geochemical s u r v e y s were r e p e a t e d to r e a n a l y z e f o r gold and 
s i l v e r . The presence of up to 1.1 o z / t Au i n samples i n d i c a t e s the 
presence of gold in the environment. 
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5.0 WORK DONE - IRON COP 

5.1 Surveying 

A t o t a l of 11.0 l i n e km of g r i d (datum trench #3 - 5000N/5000E) with 
the b a s e l i n e b e a r i n g 1 3 0 ° have been s u r v e y e d . The b a s e l i n e 
extends from 4450 E to 5350 E and c r o s s l i n e s extend from 4750 N to 
5250 N except between l i n e s 4450 E and 4650 E where the c r o s s l i n e s 
were only g e n e r a t e d south of the b a s e l i n e . E x i s t i n g t r e n c h e s , 
claim posts and d r i l l s i t e s have been t i e d i n t o the g r i d . 

5.2 Sampling 

The g r i d has been s o i l sampled at 25 meter i n t e r v a l s along c r o s s -
l i n e s 50 meters apart. In a d d i t i o n , f i l l - i n l i n e s have been sampled 
i n order to f u r t h e r delineate anomaly l i m i t s and/or close o f f open-
ended a n o m a l i e s . Sample numbers are s i m p l y the g r i d coordinates 
(datum 5000N/5000E). 

Rock c h i p and c h a n n e l samples were c o l l e c t e d from e x i s t i n g trenches 
and o u t c r o p s i n the f i e l d . R e p r e s e n t a t i v e samples from a l l l i t h o -
t y p e s were t a k e n t o o b t a i n t h e i r r e s p e c t i v e background m e t a l 
concentrations. 

Table 1 o u t l i n e s sampling s t a t i s t i c s . 
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TABLE 1 

IRON COP SAMPLING RECORD 

Sample Type No. of Samples Analyzed i n Locat ion 

F i l l in s o i l 
Rock chips 
Channel 

S o i l 244 
128 
133 
75 

Cu,Au,As,Ag 
Cu,Au,Ag,As 
Cu,Au,Ag,As 

Cu,Pb,Ag,As,Co,Au,Hg 
Cu,Ag,As,Au,Co 

Grid 
Grid 
Grid 

4 
Grid Outcrops 
Trenches 

T o t a l 584 

5.3 Geology 

The g r i d was mapped i n d e t a i l and d a t a p l o t t e d at 1:1000 s c a l e . 
G e o l o g i c a l f o l l o w - u p i n v e s t i g a t i o n s were conducted in the v i c i n i t y 
of s o i l anomalies as w e l l as in the areas of the trenches. The out
crop source of a h i g h grade boulder (2.75 o z / t Au) was located and 
sampled. 

5.4 Geophysics 

Magnetometer s u r v e y s have covered the gridded area and data p l o t t e d 
on 1:1000 plans. 

5.5 Photogeology and S t r u c t u r a l A n a l y s i s 

A i r photo e x a m i n a t i o n was conducted to d i s c e r n the main s t r u c t u r a l 
f e a t u r e s o f the a r e a . S t r u c t u r a l r e a d i n g from o u t c r o p s were 
recorded and p l o t t e d on equal area nets*. 

The method used f o r r e c o r d i n g the a t t i t u d e s of p l a n e s on the net i s as 
follows: 
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1) Plot the s t r i k e of the plane on the perimeter of net (on overlay) 

2) Rotate the o v e r l a y u n t i l t h i s point i s on an E-W or N-S l i n e and plot 
the d i p of the plane on the h o r i z o n t a l or v e r t i c a l l i n e ( v e r t i c a l dip 
plots in the centre of the net - f l a t l y i n g planes on the perimeter) 

3) R e - o r i e n t a t e the o v e r l a y to i t s o r i g i n a l p o s i t i o n and there remains a 
p o i n t on the net f o r the res p e c t i v e plane. (Dips are always recorded 
as b e i n g i n a d i r e c t i o n to the r i g h t of the s t r i k e s d i r e c t i o n , i . e . 
45° s t r i k e implies a SE d i p ) 

4) A n a l y s i s was by means of simple c l u s t e r and point density frequency 
occurrence 

6.0 RESULTS - IRON COP 

6.1 Sampling 

6.1.1 S o i l (Plans 601-2 to 601-9 i n c l u s i v e ) 

S o i l g e o c h e m i c a l data from the Iron Cop g r i d has been treated 
s t a t i s t i c a l l y i n o r d e r to determine background and threshold 
v a l u e s . Both c u m u l a t i v e p e r c e n t frequency and mean/standard 
d e v i a t i o n d a t a was c a l c u l a t e d . R e s u l t s are p r e s e n t e d i n 
Appendix 1 and are summarized i n Table 2. 



Hart Lake Project 
Phase 1 Ex p l o r a t i o n Report 

TABLE 2 

SUMMARY OF SOIL GEOCHEMICAL STATISTICS - IRON COP 

(ppm unless otherwise stated) 

Element Range Possible Probable 
Anomaly Anomaly 

Au (ppb) <10 - 380 >10 >20 ppb 
As 1 - 800 133 225 
Cu 1 - 1050 168 280 
Pb 1 - 37 7 12 
Co 1 - 162 29 46 
Hg (ppb) 30 - 680 195 285 
Ag .1 - 2.6 .5 1.0 

C o n t o u r i n g of the g r e a t e r than 10, 30 and 50 ppb gold (Plan 
601-2) r e s p o n s e i n the s o i l s r e v e a l e d t h r e e anomalous zones 
which l i e c o i n c i d e n t w i t h an E - W t r e n d i n g s t r u c t u r a l l i n e 
ament and gold m i n e r a l i z a t i o n i n outcrop samples. 

In the v i c i n i t y of Trench #3 (5000 N/ 5000 E) three spot anom
a l i e s (>200 ppb Au) o c c u r w i t h i n a 125 m l o n g WNW - ESE 
t r e n d i n g zone of >40 ppb Au which i s bounded by a narrow halo 
o f >10 ppb Au v a l u e s . A zone w i t h an a r e a of approximately 

2 
12,500m i s defined by the 10 ppm Au contour i n t h i s area. 
T h i s zone i s separated from an area of anomalous Au (70 ppb to 
180 ppb) to the e a s t by a s i n g l e non-anomalous value and thus 
may, i n f a c t , be an e x p r e s s i o n of a c o n t i n u o u s l y m i n e r a l i z e d 
zone underneath. 

A s i g n i f i c a n t Au anomaly e x i s t s i n the SW corner of the g r i d 
where v a l u e s up to 1300 ppb were obtained i n the s o i l . This 
zone o c c u r s a l o n g a s t e e p s l o p e and i s p o s s i b l y a downslope 
d i s p e r s i o n anomaly o r i g i n a t i n g from the a r e a , with which i t i s 
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connected by >80 ppb Au of known gold m i n e r a l i z a t i o n at 4850 
E/4900 N ( s o i l - 160 ppb Au). F i l l in sampling has enlarged 
the downslope p o r t i o n of the anomaly and i s as yet open to the 
southwest. 

Spot g o l d s o i l a n o m a l i e s occur in the v i c i n i t y of the m u l t i 
element zone and represent spotty m i n e r a l i z a t i o n or a masking 
of m i n e r a l i z a t i o n by overburden. 

Anomalous a r s e n i c ( P l a n 601-7) response i n s o i l s occurs over 
a l a r g e ENE-WSW t r e n d i n g zone on the e a s t e r n end of the g r i d 
at Iron Cop and c o n t a i n s v a l u e s r a n g i n g from 220 ppm to 800 
ppm A s . The l i m i t s o f the anomaly i n g e n e r a l appear to 
f o l l o w / o u t l i n e a l i t h o l o g i c a l c o n t a c t between f i n e r grained 
e x t r u s i v e b a s a l t s and i n t r u s i v e coarser g r a i n e d equivalents of 
the b a s a l t s . F i v e spot h i g h a r s e n i c v a l u e s (>480 ppm) occur 
w i t h i n the above zone. The peak v a l u e o f 800 ppm occurs on 
the r i d g e top and i s t h e r e f o r e r e s i d u a l and may i n d i c a t e Au 
m i n e r a l i z a t i o n at d e p t h . T o t a l l y s i l i c i f i e d and moderately 
p y r i t i c (1-5%) r o c k o c c u r s as f l o a t d i r e c t l y over the peak 
anomalous value. 

Anomalous c o b a l t ( P l a n 601-5) g e o c h e m i s t r y i s c o i n c i d e n t 
with the As response i n the southeastern edge of the g r i d , but 
i n a d d i t i o n has r e v e a l e d numerous other anomalous zones from 
w i t h i n the g r i d . I t i s i n t e r p r e t e d t h a t these a d d i t i o n a l 
c o b a l t a n o m a l i e s are a r e s u l t of e l e v a t e d primary cobalt con
tents w i t h i n i n t r u s i v e m a f i c v o l c a n i c s . C o b a l t values are 
high a l o n g the SW l i m i t of sampling and may represent p r o x i 
mity to a l a r g e r cobalt anomaly beyond the range of sampling. 
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Mercury ( P l a n 601-6) g e o c h e m i s t r y d i s p l a y s a s i m i l a r wide
spr e a d e r r a t i c pattern as cobalt with spot anomalies o c c u r r i n g 
throughout the g r i d . A zone of anomalous mercury does occur 
c o i n c i d e n t a l l y with the a r s e n i c highs in the eastern f r i n g e of 
the g r i d . 

Known copper ( P l a n 601-3) m i n e r a l i z a t i o n i s surrounded by 
anomalous copper i n the s o i l s around Trench #3 (5000 N/5000 E) 
and, i n a d d i t i o n , s o i l copper anomalies occur i n the SW corner 
of the g r i d (coincident As, Co and Hg anomalies). A number of 
o t h e r i s o l a t e d spot h i g h s and s m a l l zones ( c o i n c i d e n t with 
anomalies in the east) occur within the g r i d . 

T o t a l l e a d and s i l v e r ( P l a n 601-4) c o n c e n t r a t i o n s i n the 
s o i l s i s quite low <10 ppm and <.5 ppm, r e s p e c t i v e l y ) ; nonethe
l e s s weak anomalies in i ) the composite geochemical anomaly in 
the e a s t , i i ) P i t #3 m i n e r a l i z a t i o n , and i i i ) the southeast 
c o r n e r g o l d anomaly, are e v i d e n t . This f u r t h e r enhances the 
p o t e n t i a l of the l e a s t known area, namely, the multi-element 
anomalous zone on the ridge top in the east and supports other 
element anomalies over the g r i d . 

M u l t i p l i c a t i v e composite h a l o s ( P l a n 601-8) were c a l c u l a t e d 
f o r s o i l d a t a by simply m u l t i p l y i n g the elemental values to
g e t h e r . T h i s t e c h n i q u e has been employed by the Russians to 
enhance anomalies i n rocks and was u t i l i z e d here purely as an 
experiment to t e s t i t s a p p l i c a b i l i t y to t h i s s p e c i f i c area. 
P l o t t e d and c o n t o u r e d r e s u l t s show h i g h composite anomalies 
over: 
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1) Trench #3, 

2) the SW corner of the g r i d , and 

3) on the eastern f r i n g e of the g r i d . 

S maller i s o l a t e d zones are r e f l e c t e d by m u l t i p l i c a t i v e values 
along the E - W s t r u c t u r a l t r e n d d e s c r i b e d f o r the Au s o i l 
geochemistry • 

I n t e r e s t i n g l y the highest composite value f o r the g r i d occurs 
over the a r e a of the 800 ppm As value on the eastern part of 
the g r i d . T h i s l o c a t i o n i s a l s o anomalous i n Cu, Co and Rg, 
and may s i g n i f y m i n e r a l i z a t i o n at d e p t h . S i l i c i f i e d and 
p y r i t i c rock f l o a t i s a l s o n o t e d from the a r e a and thus a 
short diamond d r i l l hole over t h i s anomaly may be worthwhile. 

A c o r r e l a t i o n matrix for a l l elements (Cu, Pb, Ag, Co, As, Au, 
and Hg) i s presented in Table 3. 

TABLE 3 

CORRELATION MATRIX - SOILS - IRON COP 

Cu Pb Ag Co As Au Hg 

Cu 1.000 0.143 0.538 0.304 0.272 0.528 0.181 
Pb 1.000 0.041 0.261 -0.120 0.050 0.068 
Ag 1.000 0.135 0.046 0.392 0.380 
Co 1.000 0.227 0.363 0.220 
As 1.000 -0.049 0.107 
Au 1.000 -0.028 
Hg 1.000 

A p o s i t i v e c o r r e l a t i o n (>.3) e x i s t s between Cu and Ag, Cu and 
Co, Cu and Au, Ag and Hg, Ag and Au, and Co and Au. A 
n e g a t i v e c o r r e l a t i o n between As and Au (-0.028), Pb and Au 
(-0.120) and Au and Hg (-0.028) e x i s t s . This i n d i c a t e s that 
Cu, Co and Ag are the best i n d i c a t o r s of Au m i n e r a l i z a t i o n . 
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I.C.P. treatment of 50 s o i l samples was performed from the 
I r o n Cop g r i d and r e s u l t s are presented per memo dated May 23, 
1984 in Appendix 2. 

6.1.2 Lithogeochemistry 

A t o t a l of 60 rock samples were analyzed f o r t h e i r Cu, As, Ag, 
and Au c o n c e n t r a t i o n s . 

T a b l e 4 summarizes the l i t h o g e o c h e m i c a l e x p r e s s i o n of the 
v a r i o u s l o c a l e s and l i t h o t y p e s on the I r o n Cop. Sample 
loc a t i o n s are presented on Plan 601-1. 
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TABLE 4 

Sample 

grab 
f l o a t 

grab 

grab 

grab 

grab 

grab 

grab 

grab 

grab 

grab 

SELECTED LITHOGEOCHEMISTRY - IRON COP 

(ppm unless otherwise stated) 

Location Cu 

trench 1 

trench 3 

6.892 

5.75Z 

5010N/5075E 2200 

5150N/5200E 273 

5075N/5250E 23 

4820N/4840E 423 

4825N/5050E 83 

5000N/4970E 38 

4825N/5145E 82 

Ag 

1.7 

0.3 

0.3 

0.5 

0.1 

0.3 

0.3 

As 

4850E/4900N 2.88Z 6.5 15 

26.0 19 

12.7 35 

94 

30 

1 

Au L i t h o l o g i c a l 
oz/ton D e s c r i p t i o n 

2.758 q u a r t z v e i n & sulphides 
(py +_ c h a l o c p y r i t e ) 

6500 ppb massive py i n c h l o r i t i c 
b a s a l t 

1900 ppb quartz vein & semi-
massive sulphides +_ 
c h l o r i t e and epidote 

160 ppb s i l i c i f i e d andesite + 
c h l o r i t e - cp and py 

<5 ppb banded c h e r t y a n d e s i t e 
disseminated py along 
f r a c t u r e s 

<5 ppb quartz d i o r i t e 

35 ppb b a s a l t i c l i t h i c t u f f ( s ) 
c h l o r i t e , py 

5 ppb a n d e s i t e ( s ) , epidote, 
c h l o r i t e 

5 ppb b a s a l t 

<5 ppb f i n e grained andesite 

L i t h o g e o c h e m i s t r y i n d i c a t e s that payable Au values e x i s t only 
a s s o c i a t e d w i t h q u a r t z +_ s u l p h i d e s and that p e r i p h e r a l v o l -
c a n i c s to quartz-sulphide impregnated rocks contain uneconomic 
c o n c e n t r a t i o n s of g o l d . A complete l i s t of sample d e s c r i p 
t i o n s , l o c a t i o n s and geochemistry i s provided i n Appendix 2. 
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Two m i n e r a l i z e d t r e n d s have been n o t e d , both are narrow and tabular. Chip 
samples have given v a r i a b l e r e s u l t s but c o n s i s t e n t l y c o n t a i n values of pre
c i o u s m e t a l s . The f o l l o w i n g o u t l i n e s values obtained f or samples c o l l e c t e d by 
both Brinco and the previous owner, Riocanex. 

TABLE 5 

TRENCH GEOCHEMISTRY - IRON COP 

TRENCH WIDTH(m) Cu(%) Au(oz/t) Ag(oz/t) COMPANY 

1 2.5 12.2 0.128 1.27 BRINCO 
2.1 5.74 0.09 0.53 RIOCANEX 

2 0.5 10.90 0.02 0.60 RIOCANEX 

3 1.05 4.15 0.105 0.508 BRINCO 
1.68 5.06 0.127 1.26 RIOCANEX 

4 GRAB 2.57 0.42 1.00 RIOCANEX 

5 0.3 0.118 0.155 BRINCO 
GRAB 2.758 BRINCO 
GRAB 1.14 1.25 RIOCANEX 

6 1.3 0.26 0.118 0.152 BRINCO 

A l t h o u g h m i n e r a l i z a t i o n on s u r f a c e i s narrow, g o l d and s i l v e r contents are 
a p p r e c i a b l e . Testing by previous owners has been inadequate to determine con
t i n u i t y a l o n g s t r i k e or to d e p t h . T h i c k e n i n g of or grade v a r i a t i o n s w i t h i n 
the mineralized zones are h i g h l y l i k e l y . 

6.2 Geology 

6.2.1 Lithology and A l t e r a t i o n 

The e a s t and south portions of the g r i d are dominated by ande-
s i t i c v o l c a n i c s w i t h i n t e r c a l a t e d c h e r t h o r i z o n s which are 
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weakly to moderately c h l o r i t e - e p i d o t e - s i 1 i c a a l t e r e d . The 
pres e n c e of interbanded chert w i t h i n a n d e s i t i c flows i n d i c a t e s 
e x h a l a t i v e submarine v o l c a n i s m was a c t i v e i n the area. Thin 
quartz-carbonate veining i s a l s o noted in the a n d e s i t e s . 

A l s o i n the SE of the g r i d outcrops of m i c r o d i o r i t e and quartz 
d i o r i t e (weakly c h l o r i t e a l t e r e d ) e i t h e r i n t r u d e the sequence 
or are c o a r s e r f r a c t i o n s of the f l o w s . No d i s t i n c t c r o s s -
c u t t i n g r e l a t i o n s h i p s with the flow v o l c a n i c s have as yet been 
observed. 

To the n o r t h of trench #3 a coarser b a s a l t i c / g a b b r o i c v o l c a n i c 
o c c u r s w i t h i n f i n e g r a i n e d b a s a l t s . Weak c h l o r i t e veins and 
e p i d o t e b l e b s have been d e v e l o p e d w i t h i n both these coarser 
and f i n e grained mafic v o l c a n i c s . 

I n the v i c i n i t y and west of 5000 N/5000 E r o c k s d i s p l a y a 
marked i n c r e a s e in p r o p y l i t i c a l t e r a t i o n ; epidote becomes per
v a s i v e and epidote vein density and width i n c r e a s e . Pervasive 
a l t e r a t i o n i n c r e a s e s w i t h p r o x i m i t y to shear zones, i n f e r r e d 
f a u l t s and known m i n e r a l i z a t i o n i n the area. 

6.2.2 M i n e r a l i z a t i o n 

M a s s i v e and semi-massive s u l p h i d e m i n e r a l i z a t i o n + Au and Ag 
o c c u r s i n s t r u c t u r a l l y c o n t r o l l e d s i l i c i f i e d , p r o p y l i t i c a l l y , 
+ c a r b o n a t e a l t e r e d v e i n s i n b a s a l t s (Trenches 1, 2, 3, 4 ) . 
S t r i k e s v a r y from 155° - 172° and d i p m o d e r a t e l y ( a p p r o x i 
mately 40°) to the southwest. 
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T a b l e 6 summarizes the data on behavior and s t y l e s of mineral
i z a t i o n on the property. 

TABLE 6 

SUMMARY OF MINERALIZATION - IRON COP 

Control to Au Values 
Location M i n e r a l i z a t i o n (oz/ton) 

Trench 1 S t r u c t u r a l 0.216 

Trench 3 S t r u c t u r a l (?) 0.06 
bedded (?) 

Trench 4 f a u l t / s h e a r f l o a t 
zone 2.75 

A t t i t u d e Geology 

S t r i k e Dip 

155° 45° H/W and F/W are sheared, 
crumbly c h l o r i t i c b a s a l t s -
m i n e r a l i z a t i o n p r e c i p i t a t e d i n 
open spaces (euhedral p y r i t e ) , 
vugs - a s s o c i a t e d with quartz, 
c h l o r i t e epidote gangue. 

155° 38° a s s o c i a t e d with quartz, c a r -
100 40 bonate, epidote, c h l o r i t e 

gangue - large bleb and 
euhedral banded sulphides 
- c h l o r i t i c b a s a l t H/W and F/W 
- the two reported a t t i t u d e s 
may represent a plunging zone 
or v a r i a b l e dip and s t r i k e s to 
the c o n t r o l l i n g s t r u c t u r e . 

285° 54° quartz gangue as in trench #3 
- bounded by sheared c h l o r i t i c 
b a s a l t s - weaker sulphide con
tent than trench #3 

4930 E/ 
4975 N 

shear zone 0.12 150 45 s i l i c a / c h l o r i t e gangue con-
(approx.) t a i n s p y r i t e +_ c h a l c o p y r i t e 

+ galena (0.3 m wide) w i t h i n 
sheared c h l o r i t i c b a s a l t s 
- b a s a l t s are f o l i a t e d 

The c h a r a c t e r of the m i n e r a l i z a t i o n i s r e l a t i v e l y c o n s i s t e n t ; 
b l e b and semi-massive bands of p y r i t e - c h a l c o p y r i t e w i t h i n a 
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q u a r t z - r i c h gangue bounded by f o l i a t e d and sheared c h l o r i t i c 
b a s a l t s + moderate e p i d o t e . Trench #1 c o n t a i n s more s u l 
phides and l e s s s i l i c a than the other showings whereas trench 
#4 1(4850 E/4900 N) c o n t a i n s l e s s s u l p h i d e s and apparently 
more gold. 

The i n d i c a t i o n s are that the m i n e r a l i z a t i o n was i n j e c t e d i n t o 
one l o n g (+250 m) c o n t i n u o u s s t r u c t u r a l zone which was sub
s e q u e n t l y chopped up by v e r t i c a l and h o r i z o n t a l l y d i s p l a c i n g 
f a u l t s and shear zones. 

The p r e s e n c e of massive i n t e r b e d d e d c a r b o n a t e i n trench #3 
leads one to c o n s i d e r the p o s s i b i l i t y that the m i n e r a l i z a t i o n 
was e x h a l a t i v e and i s bedded at t h i s l o c a l e . S t r u c t u r a l e v i 
dence c o n t r a d i c t s t h i s hypothesis and more evidence i s needed 
to v e r i f y the mode of formation of the p r o s p e c t i v e zone. 

6.3 Geophysics 

Magnetometer d a t a has been p l o t t e d i n p l a n and value s contoured. 
I n t e r p r e t a t i o n i s d i f f i c u l t due to the s c a t t e r e d nature of the mag
netometer h i g h s , however, a general an E - W trend (concident with 
m i n e r a l i z a t i o n ) i s noted. 

6.4 Photogeology and Struct u r e 

A i r p h o t o i n t e r p r e t a t i o n shows a dominant N - S t r e n d i n g set of 
l i n e a r s i n t e r s e c t i n g a NE trending set of s t r u c t u r e s in the prospect 
a r e a . An apparen t v e g e t a t i o n anomaly ( i . e . s t u n t e d tree growth) 
o v e r l i e s the Iron Cop area. This feature shows up weakly on the a i r 
photos and i s an observable fa c t o r on the ground. 
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P l o t t i n g of s t r u c t u r a l readings c o l l e c t e d during mapping on an equal 
area net ( F i g . 2) r e v e a l the dominant trend i s a NE - SW s t r i k i n g 
steeply dipping (SE to NW) set of l i n e a r s . 

Numerous o t h e r p o i n t s and c l u s t e r s on the net i n d i c a t e s u b s i d i a r y 
f a u l t i n g and s h e a r i n g has taken place w i t h i n s t r u c t u r a l weaknesses 
i n the v o l c a n i c s . 

7.0 WORK DONE - WILF ZONE 

7.1 Surveying 

A t o t a l of 8.2 l i n e km of g r i d ( b a s e l i n e b e a r i n g 330° t r u e ) has 
been surveyed w i t h s t a t i o n s a l o n g c r o s s l i n e s (bearing 60°) occur
r i n g every 25 meters. C r o s s l i n e s l i e 50 meters apart and extend 250 
meters on e i t h e r side of the b a s e l i n e . 

The g r i d serves the purpose of p r o v i d i n g c o n t r o l f o r s o i l sampling, 
g e o l o g i c a l mapping and g e o p h y s i c a l s u r v e y i n g and of t y i n g - i n con
s p i c u o u s f e a t u r e s such as h e l i p a d s , t r e n c h e s , d r i l l s i t e s and 
drainage channels. 

7.2 Sampling 

T a b l e 7 o u t l i n e s d e t a i l s r e g a r d i n g samples c o l l e c t e d from the area 
of the W i l f showings and s u b m i t t e d to Chemex L a b s , Vancouver for 
a n a l y s i s . 
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TABLE 7 

Izpe 

S o i l 

Rock Chip 

*1 Stream S i l t 

Channel 

*2 Chip Channel 

WILF - SAMPLING RECORD 

No. of Samples Analysed For L o c a t i o n 

305 

65 

20 

17 

28 

Cu,Ag,Au,As,Sb 

Cu,Ag,As,Au 

Cu,Au,Ag 

Cu,Au,Ag 

G r i d 

G r i d + environs 

P e r i p h e r a l d r a i n 
ages d i s t a l from 
g r i d 

Trench #3 

Trench #1 plus 
other showings 
w i t h i n g r i d -
Trench #2 

Rock chip sample lo c a t i o n s have been p l o t t e d . 
Cobalt a n a l y s i s may be done on pulps at a l a t e r date. 

*1 These have not been submitted as yet for analyses. 

*2 The Chip Channel method c o n s i s t s of taking f i v e or s i x e q u a l l y spaced and 
s i z e d c h i p s a c r o s s *a d e s i g n a t e d i n t e r v a l and i s c o n s i d e r e d as e f f e c t i v e , 
within reason, as a true channel yet much more time e f f i c i e n t . 

7.3 Geology 

The g r i d was mapped i n d e t a i l and r e s u l t s a r e p l o t t e d at 1:1000 
s c a l e . A number of t r e n c h e s and b l a s t e d exposures were mapped i n 
d e t a i l and s e c t i o n p l a n s p r o d u c e d . T a b l e 8 o u t l i n e s t h e i r 
l o c a t ions. 
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TABLE 8 

TRENCH LOCATIONS - WILF 

Type and No. Location 

Trench 1 5000N/4950E 

Trench 2 4850N/4975E 

Trench 3 4825N/5025E 

Exposure 4 5105N/5020E 

Exposure 5 5100N/5045E 

Exposure 6 5090N/4975E 

Exposure 7 5060N/5068E 

In a d d i t i o n , reconnaissance traverses were conducted along drainages 
and s l o p e s to the NW, NE and south of the showings (covering Reg 2, 
London 2 claim b l o c k s ) . 

7.4 Geophysics 

Magnetometer s u r v e y s c o v e r i n g the g r i d are p l o t t e d on 1:1000 sc a l e 
plans. 

8.0 RESULTS - WILF ZONE 

8.1 Sampling 

8.1.1 S o i l 

S o i l g eochemical response i s low i n Cu, Ag, As and Au over 
the W i l f g r i d ; mean and s t a n d a r d d e v i a t i o n s were c a l c u l a t e d 
f o r Cu and As i n order to determine background and threshold 
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v a l u e s . The copper mean i s 24.05 ppm and standard d e v i a t i o n 
i s 37 .25 . Two S.D. plus the mean adequately defines a d e f i n 
i t e anomaly which i n the case of copper i s any value over 98 
ppm. Only 4.8% of the samples c o l l e c t e d appear to be anom
a l o u s i n copper and the s e are located i n proximity to known 
m i n e r a l i z a t i o n . 

A r s e n i c s o i l g e o c h e m i c a l t h r e s h o l d s c a l c u l a t e at (mean + 
S.D.) 35 ppm. T a b l e 9 summarizes f u r t h e r i n f o r m a t i o n 
regarding the s o i l data. 

Go 1 d and s i l v e r ( P l a n 601-17) r e s p o n s e i n the s o i l s over 
the W i l f g r i d i s low w i t h peak Au v a l u e s at 140 ppb (s i n g l e 
p o i n t anomaly) p l u s only two other samples which were greater 
than 20 ppb Au and peak Ag value at .7 ppm. Gold greater than 
10 ppb i s c o i n c i d e n t w i t h m i n e r a l i z e d t r e n c h e s and no new 
s i g n i f i c a n t zones are o u t l i n e d . 

C o p p e r ( P l a n 601-15) s o i l g e o c h e m i c a l p o s s i b l e anomalies 
more widespread than the gold and also r e f l e c t known Fe and Cu 
s u l p h i d e o c c u r r e n c e s , however Cu r e s p o n s e i n the s o i l s i s 
g e n e r a l l y low and r e f l e c t s primary c o n t e n t s i n the enclosing 
v o l c a n i c s . A peak s i n g l e p o i n t anomaly o f 1050 ppm copper 
o c c u r s over q u a r t z +_ p y r i t e m a t e r i a l ; 1900 ppm Cu l i e s adja
cent to Trench 2. Copper s o i l geochemistry has in d i c a t e d no 
new high p r i o r i t y follow-up t a r g e t s . 

E l e v a t e d a r s e n i c ( P l a n 601-18) (>20 , _< 150 ppm As) r e s 
p o n s e i n the s o i l s i s i s o l a t e d and s p o r a t i c and does not 
r e f l e c t d e f i n i t e anomalies over the W i l f g r i d . 
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TABLE 9 

SUMMARY OF SOIL GEOCHEMICAL STATISTICS - WILF 

(ppm unless otherwise stated) 

Element Range Anomalous No. Anomalous 2 of Pop. Anomalous 

Cu 1 - 1900 >98 ppm 15 4.82 

Ag .1 - .7 >.2 12 3.82 

As 1 - 150 >35 13 4.12 

Au <10 ppb-140 ppb >10 7 2.22 

Population = 312 samples 

8.1.2 Lithogeochemistry 

Peak Ag values in rocks on the W i l f was 3 ppm and peak Au was 
285 ppb. Both of the above samples were taken from s i l i c e o u s 
p y r i t i c zones and i n d i c a t e t h a t economic q u a n t i t i e s of pre
c i o u s metals are not present i n a l t e r e d and m i n e r a l i z e d zones 
exposed on s u r f a c e . A r e p r e s e n t a t i v e of a l l rock types and 
a l t e r e d v a r i a b l e s was submitted f o r Au, Ag, Cu,As a n a l y s i s . 

A r s e n i c i n r o c k s i s s i m i l a r l y low (peak value 100 ppm) with 
the m a j o r i t y of values being l e s s than 20 ppm (only 3 samples 
r e g i s t e r e d >20 ppm from a p o p u l a t i o n of 110 samples). 

Sample l o c a t i o n s and l i t h o t y p e d e s c r i p t i o n s are p r e s e n t e d i n 
Append i x 3. 

R e s u l t s from channel s a m p l i n g from the W i l f trenches are low 
w i t h o n l y two samples c o n t a i n i n g g r e a t e r than 12 Cu from 
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t r e n c h #3. T h i s t r e n c h r e c o r d e d a peak value of 3.0 ppm Ag 
and 145 ppb Au. 

Trench #2 contained one sample >1Z Cu which a l s o contained the 
peak Ag value of 2.9 ppm. The peak Au value from trench #2 i s 
285 ppb. 

Trench #1 s i m i l a r l y c o n t a i n s low q u a n t i t i e s of base and pre
c i o u s m e t a l s . Two samples r e p o r t e d >1% Cu, peak Ag value i s 
1.3 ppm and maximum Au concentrations of 60 ppb. 

In summary, channel sampling of m i n e r a l i z e d trenches on the 
W i l f zone i n d i c a t e uneconomic grades o f base metal and pre
cious metal m i n e r a l i z a t i o n . 

Rock c h i p sampling over the W i l f g r i d showed t h a t economic 
grades of base or precious metals does not e x i s t i n t h i s area. 

8 - 2 Geology (Plan 601-10) 

8.2.1 L i t h o l o g y and A l t e r a t i o n 

I n t e r p r e t a t i v e geology has been p l o t t e d at 1:2500. 

The immediate prospect area contains two dominant l i t h o t y p e s ; 
b a s a l t i c v o l c a n i c s and a leucogranite i n t r u s i v e . Each of the 
two h a v e u n d e r g o n e v a r i a b l e d e g r e e s o f h y d r o t h e r m a l 
a l t e r a t i o n / p n e u m a t o l y s i s and d i f f e r e n t i a t i o n producing the 
f o l l o w i n g : 
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1) L e u c o g r a n i t e - t h i s f i n e g r a i n e d , q u a r t z - r i c h rock character
i s t i c a l l y has l e s s than 5% mafic m i n e r a l s which are invar
i a b l y c h l o r i t i z e d . White f e l d s p a r s predominate ( p l a g i o -
c l a s e ) . G r a n i t e s of t h i s type are prone to a l t e r a t i o n and 
d i f f e r e n t i a t i o n by l a t e stage pneumatolysis processes (P. 207 
"Petrology of Igneous Rocks" 13th E d i t i o n , Hatch, F., 1972). 

2) G r a n o d i o r i t e - abundant stubby hornblende/pyroxene phenocrysts 
(approx. 40% o f r o c k ) c h a r a c t e r i z e t h i s l i t h o t y p e as well as 
an e p i d o t i z e d matrix. These rocks are s p a t i a l l y confined and 
a p p e a r to be e i t h e r l a t e r stage dykes or d i f f e r e n t i a t e d 
a p o p h y s e s to t h e l e u c o g r a n i t e . They o c c u r p r o x i m a l to 
mi n e r a l i z e d a r e a . 

3) P o r p h y r i t i c A n d e s i t e / B a s a 1 t - K - f e l d s p a r p h e n o c r y s t s are 
p r e s e n t i n a dark a p h a n i t i c ( h o r n f e 1 s e d ? ) m a t r i x and are 
i n t e r p r e t e d to be formed by metasomatism. They conspicuously 
occur near m i n e r a l i z a t i o n / m a g n e t i t e . 

4) P r o p y l i t e s - t h e s e r o c k s d i s p l a y t o t a l p e r v a s i v e e p i d o t e +_ 
s i l i c i f i c a t i o n a l t e r a t i o n and often have semi-massive p y r i t e -
s i l i c a v e i n s +_ c h a l c o p y r i t e b l e b s . O c c a s i o n a l l y b a s a l t i c 
fragments have escaped t o t a l a l t e r a t i o n . 

5) E p i d o t i z e d B a s a l t - a l e s s a l t e r e d e q u i v a l e n t of the above. 
Gradational contacts between the two o c c u r . 

6) Hydrothermal B r e c c i a - e p i d o t e f l o o d i n g has brecciated b a s a l t i c 
r o c k . O f t e n g r e a t e r t h a n 80% m a t r i x e p i d o t e and o f t e n 
accompanied by s i l i c i f i c a t i o n . 
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7) B a s i c H o r n f e l s - T y p i c a l l y very competent and a p h a n i t i c dark 
rock, proximally located to m i n e r a l i z e d v e i n s . 

8) C h l o r i t i c B a s a l t - R e g i o n a l l y w i d e s p r e a d d a r k , fresher looking 
v o l c a n i c + e p i d o t e m i c r o v e i n s and e p i d o t e - S i microveins. 
D e g r e e of a l t e r a t i o n depends on p r o x i m i t y to g r a n i t i c ( ? ) 
mass. Some euhedral disseminated p y r i t e u s u a l l y present. 

S p a t i a l l y the l e u c o g r a n i t e trends in a NNW d i r e c t i o n and bounds the 
e a s t e r n s i d e o f the p r o s p e c t . The c o n t a c t , where exposed, i s 
brecciated and contains adjacent g r a n o d i o r i t e bodies/dykes(?). 

A zone of p r o p y l i t e and e p i d o t i z e d b a s a l t , b r e c c i a s +_ the other 
l i t h o t y p e s a p p r o x i m a t e l y 300 meters by 200 m e t e r s t r e n d s n o r t h 
w e s t e r l y and c o n t a i n s abundant o c c u r r e n c e s o f m i n e r a l i z a t i o n of 
v a r i o u s s t y l e s ( t o be d i s c u s s e d ) . M i n e r a l i z a t i o n i s predominantly 
v e i n / f r a c t u r e f i l l i n g and dip steeply to the e a s t . 

R e g i o n a l r e c o n n a i s s a n c e t r a v e r s e s encountered widespread c h l o r i t i c 
b a s a l t s which i n p l a c e s have been s i g n i f i c a n t l y a l t e r e d to e p i 
d o t i z e d b a s a l t s and p r o p y l i t e s . These zones are small and l i t h o g e o -
c h e m i c a l r e s u l t s have not r e s u l t e d i n f u t u r e f o l l o w - u p to these 
areas being planned. 

8.2.2 M i n e r a l i z a t i o n (Plans 601-11 to 601-14, i n c l u s i v e ) 

M i n e r a l i z a t i o n o c c u r s i n a number o f d i f f e r e n t s t y l e s and 
w i t h a number of d i f f e r e n t rock and mineral a s s o c i a t i o n s as 
o u t l i n e d by the f o l l o w i n g : 

1) p y r i t e + c h a l c o p y r i t e in grey mottly quartz veins, 
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2) p y r i t e + c h a l c o p y r i t e veins in t o t a l l y s i l i c i f i e d / 
b l e a c h e d b a s i c v o l c a n i c s - c o n t a i n s some d i s s e m i n a t e d 
epidote and may contain argentite, 

3) p y r i t e +_ c h a l c o p y r i t e w i t h i n m a g n e t i t e - e p i d o t e v e i n s 
w i t h i n dark ho r n f e l s e d basic v o l c a n i c s , 

4) massive p y r i t e - quartz v e i n s , 

5) d i s s e m i n a t e d p y r i t e i n t o t a l l y e p i d o t e - s i 1 i c a a l t e r e d 
rocks, 

6) f i n e disseminated p y r i t e in matrix of g r a n o d i o r i t e , 

7) p y r i t e + s i l i c i f i c a t i o n in pinch and s w e l l shear zones, 

8) a z u r i t e , p y r i t e , malachite and disseminated magnetite in 
p o r p h y r i t i c a n d e s i t e / b a s a l t s . 

The p r e c i o u s metal content of the above s t y l e s i s uneconomic in 1984 
terms. 

8.2.3. Structure 

Outcrop i n the area i s very poor and s t r u c t u r a l information 
i s l i m i t e d . M i n e r a l i z a t i o n i s c o n s i s t e n t l y s t r i k i n g between 
31 0 ° - 3 3 0 ° and i n v a r i a b l y d i p s s t e e p l y t o the e a s t . 
Shear zone o c c u r r e n c e s bear the same a t t i t u d e s . A i r photo 
e x a m i n a t i o n does not d i s p l a y a p r o m i n e n t NW s t r u c t u r a l 
f a b r i c but rather a n o r t h e r l y to NE trend (NE Iron Cop trend 



- 26 -

Hart Lake Project 
Phase 1 Exploration Report 

p e r s i s t s through the Wilf Area). Local f r a c t u r i n g and a l t e r 
a t i o n p a t t e r n s accompanied by c o n s i s t e n t v e i n a t t i t u d e s 
does, however, suggest that m i n e r a l i z i n g and hydrothermal 
f l u i d s did follow s t r u c t u r a l weakness in the v o l c a n i c s . 

8.3 Geophysics 

P l o t t i n g of magnetometer p r o f i l e s ( F i g . 3 to 14, i n c l u s i v e ) has 
r e v e a l e d t h a t the area s u f f e r s from intense magnetic v a r i a t i o n s and 
d i s r u p t i o n s as t r a v e r s e s c r o s s a l t e r a t i o n c o n t a c t s , l i t h o l o g i c a l 
changes, v a r i a t i o n s i n magnetite content of the country b a s a l t i c 
v o l c a n i c s and lenses and s t r i n g e r s of massive magnetite in the pros
pective zones. I n t e r p r e t a t i o n of the p r o f i l e s i s thus enigmatic. 

D e s p i t e complexities the following (Table 10) are pr e l i m i n a r y i n t e r 
p r e t a t i v e comments and c o r r e l a t i o n s between the p r o f i l e geometries 
and surface geology. 

TABLE 10 

MAGNETOMETER RESULTS AND INTERPRETATION - WILF 

Line S t a t i o n Magnetometer Response I n t e r p r e t a t i o n 

4500N ) 
4600N ) 
4700N ) 

whole l i n e 
- multitude of peaks 

and troughs 
- e r r a t i c p r o f i l e s 

- p o s s i b l e anomaly at 
5075E/4500N 

- s t e e p l y dipping to E? 

4750N 5113E - high amplitude sharp - i n d i c a t e s a steeply 
e a s t e r l y dipping 
source 

- occurs near an i n t e r 
p r e t i v e a l t e r a t i o n 
contact between mod
er a t e to strong pro-
p y l i t e s - shallow 
source ? 
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Line Stat ion Magnetometer Response I n t e r p r e t a t i o n 

4800 

4850N 4963E 

- a number of broad 
peaks and troughs 

- sharp high amplitude 
peak 

- r e g i o n a l gradient? or 
deep sources? 

- Trench 2 v i c i n i t y 
where massive magne
t i t e veins observed 

5125E 

4900N 

4950N 

5100-5175 

4900E 
5075 
5187E 

smaller broader 
response 

- broad d i s t i n c t p r o f i l e 

sharp peak ) 
sharp peak, moderate ) 
sharp peak, high amp- ) 
l i t u d e 

moderately a l t e r e d 
v o l c a n i c s - surface 
expression does not 
adequately explain 
response. 

suggests a deeper 
e a s t e r l y dipping zone 

A l l three suggest 
shallow, narrow, 
v e r t i c a l ? sources 
4900E near exposure 
w i t h massive 
magnetite 

5000N 4925-5100 

5000N 5225E 

5060N 5000E-5200E 

- broader elevated 
p r o f i l e 

- l e v e l p r o f i l e begins 

- broad elevated zone 
sharp drop and 
l e v e l l i n g at 5213E 

- area of trenches, 
p o s s i b l y deeper 
source 

- high peak at 5100E, 
area of hydrofrac-
t u r i n g and b r e c c i a -
t i o n - e a s t e r l y d i p 

- occurs in proximity 
of i n t e r p r e t e d 
g r a n i t e contact 

- prospective zone as 
i n d i c a t e d by a l t e r 
a t i o n in rocks 
5213E may demarcate 
the g r a n i t e contact 
( r e l a t i v e l y c o i n c i 
dent with surface 
observat ions) 
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Line S t a t i o n 

5100 

5150E 

Magnetometer Response 

5000E-5100E - broad elevated values 

5200E 

5125-5175 

5175 

- apparently l e v e l l i n g 
o f f 

— broad elevated zone 

- apparent l e v e l l i n g 

I n t e r p r e t a t i o n 

- zone of many trenches 
+massive magnetite 
i n some 

- may i n d i c a t e l a r g e r , 
deeper source 

- area of g r a n i t e 
contact 

- p o t e n t i a l deeper 
e a s t e r l y dipping 
source near contact 
with g r a n i t e (5175E) 

- g r a n i t e ? 

The magnetometer appears to be s u c c e s s f u l in demarcating the a l t e r e d 
v o l c a n i c / i n t r u s i v e c o n t a c t as well as i n d i c a t i n g a number of highs 
w i t h i n the p r o s p e c t i v e zone which may represent lenses or masses of 
m a g n e t i t e . I t i s not known i f the p r o f i l e lows r e p r e s e n t major 
s t r u c t u r e s or not as l i m i t e d outcrop has prevented d e t a i l e d s t r u c 
t u r a l i n t e r p r e t a t i o n of the area. 

T r e n c h i n g of magnetic highs which appear c l o s e to surface may reveal 
m i n e r a l i z e d zones such as i n Trench No. 3 and f u t u r e work of t h i s 
nature i s warranted. 

9.0 DISCUSSION 

9.1 Iron Cop Zone 

F i e l d evidence s uggests t h a t m i n e r a l i z a t i o n at the Iron Cop was 
e mplaced i n a NE t r e n d i n g zone of s t r u c t u r a l weakness w i t h i n 
b a s a l t s and t h i s zone has been subjected to v e r t i c a l and h o r i z o n t a l 
d i s p l a c e m e n t by l a t e r f a u l t i n g . The r e s u l t s may be a s e r i e s of 



- 31 -

Hart Lake Project 
Phase 1 Exploration Report 

en-echelon l e n s e s and v e r t i c a l l y d i s p l a c e d blocks which outcrop at 
v a r i o u s l e v e l s w i t h i n the o v e r a l l NE tre n d i n g zone. This denotes 
t h a t the m i n e r a l i z a t i o n may be termed s t r u c t u r a l l y c o n t r o l l e d 
vein-type m i n e r a l i z a t i o n . 

9.2 Wilf Zone 

I t i s e n v i s a g e d t h a t the f o l l o w i n g e v e n t s occurred which lead to 
m i n e r a l i z a t i o n at the W i l f Zone: 

1) i n t r u s i o n o f the g r a n i t i c mass c a u s i n g widespread h y d r o -
f r a c t u r i n g , f r a c t u r i n g and s h a t t e r i n g of the o v e r l y i n g b a s a l t s , 
e s p e c i a l l y i n : 

i ) the contact zone with the v o l c a n i c s , 

i i ) i n areas of t h i n b a s a l t i c skin over the i n t r u s i v e ; 

2) the g r a n i t i c mass a c t e d as a heat engine for leaching, remob-
i l i z a t i o n and r e - p r e c i p i t a t i o n of m e t a l s i n t o s t r u c t u r a l l y 
favorable zones; and 

3) d i f f e r e n t i a t e d apophyses and d e - g a s s i n g i n j e c t e d i n t o the 
s t r u c t u r a l l y prepared zone produced: 

i ) g r a n o d i o r i t e dykes, 

i i ) p o p h y r i t i c i n t e r m e d i a t e r o c k s / d y k e s ? m e t a s o m a t i c a l l y 
formed phenocrysts, 

i i i ) a wide e p i d o t e - s i l i c a - c h l o r i t e a l t e r a t i o n halo, 
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i v ) q u a r t z - e p i d o t e v e i n s +_ massive p y r i t e +_ c h a l c o p y r i t e 
+ magnetite +_ precious metals? 

A d e c r e a s e i n a l t e r a t i o n / m i n e r a l i z a t i o n with d i s t a n c e from the g r a n i t i c 
mass i s observed but t h i s does not preclude that the granite may be only 
a s h o r t d i s t a n c e below the s u r f a c e at any given p o i n t ( F i g . 16). Thus 
r e g i o n a l 1 i t h o g e o c h e m i c a l and g e o l o g i c a l work has i t s value in the over
a l l e x p l o r a t i o n approach. 

FIGURE 16 

Schematic Diagram Showing P o s s i b l e I n t r u s i v e / V o l c a n i c Relationships 

W i l f Zone P o t e n t i a l Zone 
Ep-Si v + mv 
+ m i n e r a l i z a t i o n I 

D - Dyke 
/ - Veining Not to Scale 
mv - Microvein 
v - Vein 
+ - Leucogranite 
B - Basalts 

I n d i c a t i o n s are that the system of m i n e r a l i z a t i o n and a l t e r a t i o n was 
m u l t i p h a s e p r o d u c i n g h i g h and low temperature v e i n s . At least 3 gener
ations of quartz veins have been recognized in a s i n g l e speciman. 
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The low precious metal content in rocks and s o i l s at the W i l f discourages 
l a r g e f u t u r e e x p e n d i t u r e s at t h i s t i m e . G e o l o g i c a l l y , however, the 
m i n e r a l i z a t i o n / a l t e r a t i o n at the Wil f may be described as being a contact 
metasomatic skam-type of mineral occurrence. 

10.0 ECONOMIC POTENTIAL 

10.1 Iron Cop Zone 

S u b s t a n t i a l g o l d v a l u e s i n rocks from the m i n e r a l i z e d zone and the 
s o i l s i n d i c a t e s t h e r e i s a good p o t e n t i a l f o r the discovery of a 
hi g h grade moderate tonnage precious metal de p o s i t at the Iron Cop. 

F u r t h e r t r e n c h i n g of known exposures and s o i l geochemical anomalies 
p l u s diamond d r i l l i n g i s wa r r a n t e d on the showings to t e s t the 
behavior and grade of m i n e r a l i z a t i o n at depth. 

10.2 W i l f Zone 

Hydrothermal a c t i v i t y at the W i l f was intense producing a wide a l t e r 
a t i o n and p y r i t e m i n e r a l i z e d zone, however, the rock and s o i l geo
chemistry i n d i c a t e s that the system was devoid of economic concentra
t i o n s of Ag and Au and was predominantly Si-Fe r i c h (producing mag
n e t i t e and q u a r t z v e i n s +_ p y r i t e ) . T h i s f a c t o r s u b s t a n t i a l l y 
reduces that p r o s p e c t i v i t y of d i s c o v e r i n g a v i a b l e precious metal 
deposit at the W i l f . 
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11.0 EXPLORATION STRATEGY AND RECOMMENDATIONS 

11.1 Iron Cop Zone 

A number of areas on the Iron Cop g r i d warrant d r i l l i n g to test the 
behavi o u r and grade of surface m i n e r a l i z a t i o n at depth. Recommend
ation for future work in t h i s area i s as f o l l o w s : 

1) * diamond d r i l l i n g of the exposed m i n e r a l i z e d utcrops should be 
done, 

2) diamond d r i l l i n g under Trench #3 to test the down dip behavior 
of exposed m i n e r a l i z a t i o n , 

3) a s h o r t diamond d r i l l h o l e to penetrate ground below the high 
Au and composite geochemical anomaly at 5250 E/4900 N i n order 
to adequately explain the anomaly, and 

4) t r e n c h i n g of other Au anomalies elsewhere on the g r i d to gain a 
better understanding of t h e i r cause. 

5) C o n t i n u a t i o n of magnetometer and g r i d s o i l sampling to c l o s e 
o f f e x i s t i n g anomalies in the southwest. 

* At l e a s t a 30 - 40 meter down dip " b i t e " should be considered for a 
projected i n t e r s e c t i o n . 
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11.2 Wilf Zone 

Due to the d i s c o u r a g i n g a n a l y t i c a l r e s u l t s from both s o i l s and rock 
chips at the W i l f , no further work is recommended at t h i s time. 

12.0 CONCLUSIONS 

E v a l u a t i o n work on the Iron Cop and W i l f Zone has been completed and as a 
r e s u l t a number of d r i l l t a r g e t s have been i d e n t i f i e d on the Iron Cop 
property. 

S t r u c t u r a l l y c o n t r o l l e d vein-type precious and base metal m i n e r a l i z a t i o n 
at Iron Cop requires subsurface t e s t i n g to determine grades and widths at 
depth. A 3 - A h o l e program c o l l a r e d to d r i l l under exposed m i n e r a l 
i z a t i o n a l o n g the proposed s t r u c t u r e as w e l l as probe beneath a high 
As/composite geochemical s o i l anomaly should a d e q u a t e l y determine i f 
further d r i l l i n g i s warranted. 

At the W i l f , h y d r o t h e r m a l a c t i v i t y was intense but s o l u t i o n s were r e l a 
t i v e l y b a r r e n of precious metals as i n d i c a t e d by rock, channel, and core 
a s s a y s ( f r o m p r e v i o u s d r i l l i n g - FANG 7A-1). No f u r t h e r work i s 
recommended at t h i s time in the W i l f Zone. 
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APPENDIX 1 

IKON COP SOIL GEOCHEMISTRY - S t a t i s t i c s 

(ppm unless otherwise stated) 

Element N *x ^ Range 

As 244 40.54 92.21 1-800 

Cu 244 56.90 111.52 1-1050 

Pb 244 3.06 4.31 1-37 

Co 244 11.8 17.19 1-162 

Hg(ppb) 244 107.21 88.72 30-680 

As x + 1 x S.D. « 132.75 
x + 2 x S.D. = 224.96 

Cu x + 1 x S.D. = 168.42 
x + 2 x S.D. = 279.94 

Pb x + 1 x S.D. = 7.37 
x + 2 x S.D. « 11.69 

Co x + 1 x S.D. = 28.99 
x + 2 x S.D. = 46.18 

Hg(ppb) x + 1 x S.D. = 195.93 
x + 2 x S.D. = 284.65 

a r i t h m e t i c mean 

standard d e v i a t i o n 



Range Frequency Cumulative Cumulative R e l a t i v e 
Frequency X Frequency Frequenc; 

1-20 157 157 64 64.0 

21-40 22 179 73 9.0 

41-60 18 197 80 7.3 

61-80 15 212 87 6.1 

81-100 10 222 91 4.1 

101-120 6 228 93 2.4 

121-140 4 232 95 1.6 

141-160 2 234 96 .82 

161-180 2 236 97 .82 

>180 8 244 100 3.2 









Co 

Range Frequency Cumulative Cumulative R e l a t i v e 
Frequency X Frequency Frequency 

1-5 107 107 44 43.8 

6-10 52 159 65 21.0 

11-15 36 195 80 14.7 

16-20 16 211 86 6.5 

21-25 12 223 91 4.9 

26-30 2 225 92 0.8 

31-35 5 230 94 2.0 

36-40 3 233 95 1.2 

41-45 0 233 95 0 

46-50 4 237 97 1.6 

51-55 0 237 97 0 

56-60 1 238 98 0.4 

61-65 1 239 98 0.4 

66-70 1 240 99 0.4 

71-75 0 240 99 0 

>75 4 244 100 1.6 









Hr 

Range Frequency Cumulative Cumulative R e l a t i v e 
Frequency X Frequency Frequency 

21-40 26 26 10.6 10.6 

41-60 48 74 30 19.6 

61-80 54 128 52 22.1 

81-100 32 160 66 13.1 

101-120 19 179 73 7.8 

121-140 27 206 84 11.0 

141-160 6 212 87 2.4 

161-180 7 219 90 2.8 

181-200 2 221 91 .82 

201-220 6 227 93 2.4 

221-240 * 6 233 95 2.4 

241-260 2 235 96 .82 

261-280 0 235 96 0 

281-300 0 235 96 0 

>300 9 244 100 3.6 







Cu 

Range Frequency Cumulative Cumulative R e l a t i v e 
Fequency X Frequency Frequency 

1-20 103 103 42 42.2 

21-40 50 153 63 20.5 

41-60 33 186 76 13.5 

61-80 15 201 82 6.1 

81-100 14 215 88 5.7 

101-120 A 219 89 1.6 

121-1A0 A 223 91 1.6 

1A1-160 2 225 92 .82 

161-180 3 . 228 93 1.2 

181-200 2 230 94 .82 

201-220 1 231 95 .A 

221-2A0 1 232 95 -A 

>2A0 12 2AA 100 A.9 







B r i n c o 
G R O U ' 

I N T E R O F F I C E M E M O R A N D U M 

To: &..S.-...Rew.ton Date: ..May..23 ,.1.984 

From: R.,....&PP. File No 

Subject: A - A - OT0PHML9Ak.ANALY.?.L§...y?...}. ?..:.. TREATMENT OF IRON COP' GRID SOILS 

Copies: A.:A.:....?^P.y^ 

A t o t a l of 50 s o i l sample pulps from the Iron Cop g r i d o r i g i n a l l y analysed by 
Cheroex Labs f o r Cu, Pb, Ag, Co, As and Au by the A.A. method were re-submitted 
to Acme Labs f o r I . C P . multi-element a n a l y s i s . 

The aim of the r e - s u b m i t t a l was to d e t e r m i n e i f the s u b s t a n t i a l l y cheaper 
I . C P . method would produce s i m i l a r data as the A.A. a n a l y s i s and a l s o whether 
l . C P . would be e f f e c t i v e i n d e t e c t i n g the same anomalies i n d e t a i l e d g r i d 
s o i l geochemical programs. 

T w e n t y - f i v e samples were d i s c r i m i n a n t l y s e l e c t e d and t w e n t y - f i v e were randomly 
selected from a batch of 244 s o i l samples. 

The attached Table 1 i l l u s t r a t e s the c r i t e r i a used for d i s c r i m i n a n t s e l e c t i o n . 

RESULTS  

Copper 

I . C P . r e s u l t s were c o n s i s t e n t l y lower than the A.A. data, however the average 
r a t i o of v a l u e s was o n l y 1.15:1 (A.A. : I . C P . ) . The range of r a t i o s was 
1 : 1 to 2 : 1 , however the h i g h e r r a t i o s tended to occur w i t h i n the lower 
range of non-anomalous v a l u e s . 

Lead 

Lead response from I . C P . was more e r r a t i c and l e s s p r e d i c t a b l e than for other 
elements. Non-anomalous Pb v a l u e s obtained by A.A. lay w i t h i n the 1 - 5 ppm 
range. The same samples y i e l d e d I . C P . r e s u l t s ranging from 2 - 1 5 times the 
A.A. value. Employment of Pb geochemistry i n e x p l o r a t i o n has always been some
what s p u r i o u s and i s perhaps more so with I . C P . Anomalous Pb (A.A. method) 
samples, however, y i e l d e d r e l a t i v e l y s i m i l a r ppm v a l u e s u s i n g the I . C P . 
method (Ex. 5050E/4775N) i n d i c a t i n g i t s p o s s i b l e u s e f u l n e s s i n d e a l i n g with 
samples containing known elevated lead c o n c e n t r a t i o n s . 



A.A. Geochemical Analysis vs l.C.P. Treatment ot Iron Cop G r i d S o i l s 

S i l v e r 

S i l v e r A.A. to l.C . P . r e s u l t r a t i o s ranged from 1 : 1 to 1 : 6 (.1 ppm to .6 
ppm), however r e s u l t s were mostly w i t h i n .2 ppm of each o t h e r . The one d e f i n 
i t e l y A.A. anomalous v a l u e of 2.6 ppm (5000 N/5000 E) y i e l d e d 2.A ppm by the 
l.C.P. method. 

C o b a l t geochemical v a l u e s f o r both methods l i e w i t h i n reasonable ranges of 
each o t h e r ; the mean r a t i o o f A.A. : l . C . P . was 1.35 : 1. A n a l y s i n g f o r 
cobalt by l.C.P. l i k e l y would not have missed anomalies on the Iron Cop g r i d . 

A r s e n i c v a l u e s o b t a i n e d from l . C . P . a n a l y s i s upon e y e b a l l examination were 
s i m i l a r to A.A. r e s u l t s . I f the f o u r h i g h A.A. : l.C.P. r a t i o s were e l i m 
i n a t e d (9.5 : 1, 5.5 : 1, A.5 : 1, 3.5 : 1) then the average r a t i o was 1:15 : 
1. The higher A.A./I.C.P. r a t i o s occurred w i t h i n the lower range values ( i . e . 
1 - 2 0 ppm) whereas the higher anomalies produced r a t i o s of 1.01 to 1.1 : 1. 

CONCLUSIONS 

R e s u l t s of t h i s p i l o t study i n d i c a t e s that based upon a 50 sample population 
from the Iron Cop g r i d , values for Cu, Ag, Co and As obtained by A.A. a n a l y s i s 
were reproduced ( w i t h i n r e a s o n a b l e ranges) by the l.C.P. technique and anom
a l i e s detected by the A.A. method would a l s o be detected by l.C.P. Pb r e s u l t s 
d i d not c o r r e l a t e as we l l as the other elements. 

The r e s u l t s are t h e r e f o r e p o s i t i v e and i n d i c a t e that o r i e n t a t i o n work of t h i s 
n a t u r e i s u s e f u l i n f u t u r e e x p l o r a t i o n s t r a t e g i e s . I f , on a p a r t i c u l a r 
p r o p e r t y , l . C . P . t e c h n i q u e s a d e q u a t e l y produce s i m i l a r data as A.A. methods 
then use of l. C . P . t e c h n i q u e s can save e x p l o r a t i o n d o l l a r s f or u t i l i z a t i o n 
elsewhere. 

In a d d i t i o n , i n t e r e s t i n g r e s u l t s i n the other elements have been h i g h l i g h t e d 
on enclosed l.C.P. data sheets. 

Cobalt 

Arsenic 

W.R. Epp 

WRE/bc 



TABLE 1 

SAMPLES D1SCR1M1NANTLY SELECTED FOR l.C.P. TREATMENT 

No. of 

E N I n d i v i d u a l Sample 

4750 4750 ) ) anomalous Co 
4750 4825 ) ) anomalous Cu, Pb 
4750 4875 ) ) weak anomalous Cu 
4900 4950 ) ) a l l o t h e r low 
4950 4850 ) 10 ) a l l high Au high Cu 
4950 5000 ) ) h i g h Cu 
4950 5250 ) ) a l l low 
5000 5000 ) ) h i g h Cu, Ag, low As, Co 
5050 5025 ) ) a l l low 
5150 5075 ) ) a l l low 

5300 5225 ) ) 
5250 5025B ) 3 ) a l l non-anomalous i n a l l elements 
5300 5150 ) ) 

5050 4825 ) ) 
5300 5025 ) 4 ) a l l high As - low to moderate others 
4950 4750 ) ) 
5150 4750 ) ) 

4750 4950 ) ) 
4950 5025 ) 4 ) high Cu - low others 
5300 4775 ) ) 
4900 4850 ) ) ( p o s s i b l e As - 81 ppm) 

5050 4775 1 anomalous Pb - low o t h e r s except Co - 92 ppm 

4750 5150 ) ) 
4900 5000 ) 3 ) high Hg 
5300 4925 ) ) 

25 



A N A L Y T I C A L L A B O R A T O R I E S L T D . 9 5 2 E . H A S T I N G S S T . V A N C O U V E R B . C . V 6 A 1 R 6 P H O N E 2 3 3 - 3 1 = 8 D A T A L I N E 2 3 1 - 1 0 1 1 

G E O C H E M I C(°»L_ I C P A N A L Y S I S 

D A T E R E C E I V E D i M M I M D A T E R E P O R T M A I L E D ! 

£ RAH S A K f t i IS 6IEESIED KITH 3(1 J - l ' J Ha-HH03-H2O HI !3 OES, C FOR OKE HOUR WD IS IILUIED ID 10 HL W H W E A . 
THIS LEACH IS PARTIAL FOR W U E . C A . P . C R . H U A . I I . I . A L . N A X I I . S L l R . C E . S N . r . X I AND I A . AU DETECTION LIMIT ST I CP IS I PPH. 

SAMPLE ITPEi ROCK CHIPS 

A S S A Y E R . X ( ( ^ % ^ . D E A N T O Y E . C E R T I F I E D S . C . 

SAWLEI 

B R I N C O P R O J E C T H B 1 1 6 - H A R T L A K E F I L E H 8 4 - 0 6 6 6 

ASSAYER 
F AGE 

AU TH SR [ 
PPH PPH PPM PP 

ND 
ND 
NO 
KD 
KD 

ND 
KD 
KD 
KD 
ID 

2 2 
I 
2 

SI I 
P P H P P 

v 
P P H 

M 7 ,15 . o r 
121 .17 .03 
12 , « .14 

I i ? ,0B .07 
131 .73 .10 

. 1 ] .01 
,14 .09 
.13 .02 

271 .03 .03 
51 .17 ,01 

I BO 

17 4 

CR 
P P H I P P 

36 .41 4 

1 .77 3 

71 .11 

71 .70 
29 .07 I 
j : .12 

HO I I t 3 72 .04 . i i 2 1 .13 I! .01 7 1.3! .01 .03 ; 
ND 2 t 1 2 <UJ> .07 .03 ! 31 .25 B .01 It if 1.33 .01 .03 2 
KD 1 1 2 83 .08 .01 2 11 .31 9 .03 I 1.(1 .01 .01 ? 

NO i i I • 2 3 «2̂ > .10 .02 2 IB ,27 7 .77 2 1,71 .01 ,01 
NO 2 1 I 2 134 .14 .08 2 36 ,11 33 ,01 2 1,07 .01 .01 

ND 2 IJ \ t 2 I0J .21 ,01 : J t II .11 2 1.14 .01 .07 2 
ND I 1 2 2 0 & 2 > .17 .11 2 30 ,13 7 .21 i 

• 
, 1 ! .01 .02 

1 • 1 2 m .01 .03 I 13 .30 II .13 1.41 .01 .01 * 

ND 1 i i 7 22B .28 .03 2 B7 ,7B 7 2 3.21 .01 .01 2 
ND i i i < 4 S & .01 .03 2 43 .31 12 ,03 10 1.11 .01 .03 • 

ND 2 1 2 2 213 .06 .01 2 72 .33 20 ,01 2 3.12 .01 ,01 
NO i • 1 2 2 4 n > .08 .02 2 37 .27 .13 3 1.12 .01 .03 " 

XD I | 1 2 2 80 .01 .04 2 30 .13 1 .10 3 l . U .01 .03 I 
NO i 23 1 2 2 3 ;M .04 2 3 .08 11 .01 1 .06 .01 .04 7 
i i i 10 1 I 2 143 .17 .01 2 S7 .12 12 .20 2 2.11 .01 ,01 : 

ND •\ 2 2 3 tftf .23 .03 1 23 .15 I .22 10 1.11 .01 . 0 ! 3 
ND 2 20 1 2 2 11 * f l & .14 3 4 .04 30 .02 1 2.02 .01 .07 i 
HO 2 11 2 4 2 11 . ( 2 .12 2 IB ,41 37 .04 I 2.21 .01 .01 2 
ND 2 | 1 2 3 120 .13 .03 2 31 ,32 4 .33 2 .10 .01 .03 * t 
HO 2 I 2 2 111 .03 .02 2 IB .11 .04 2 1.74 .01 ,03 : 

NO 2 7 2 2 2 131 .14 .01 2 71 .43 8 .20 3 1.23 .01 .01 ; 
HO 2 1 2 2 141 .14 .04 1 34 .98 B ,11 1 2,17 .01 .07 2 
ND 2 V 1 2 2 2 . I B ,01 2 1 .01 3 ,01 1 .10 .01 .0) 1 
m 2 34 1 2 2 2 , M .03 2 3 .11 I .01 3 .11 .01 ,11 2 
ND 2 21 1 2 <0<l3> .!< .03 <JJ) 63 1.01 .31 .01 .03 : 

XD 2 , 1 2 ! t & » .03 .OB 13 10 • II .21 ©01 .11 .01 .07 2 
ND 2 ] 2 2 2 203 .01 .01 2 n o .23 3 .13 ! 1.22 .01 .01 
ND 2 1 2 2 23 .13 ,01 2 II .03 11 .03 J .71 ,01 .01 2 
KO 2 34 1 2 1 34 ; i 3 .10 7 44 .11 231 ,10 1 2.22 .01 .75 

P P H 

1 2.11 
2 3 . H 
3 3.17 

: t .33 

1 I.OB 
1 3,41 
: 2.46 
2 1.27 
I .43 

I I 
i m 

. o : 
.03 
.01 
.04 
.01 

.02 
.03 
. o : 
.03 
.03 



SJWPtfl 

3I50E 3I30X 
S150€ 320CX 
32ME S023X 
S250E 502W 
S2ME 503W 

SJWE 177SX 
i M O E 1175* 
3 3 C « 117SN 
5300E 5025X 
S300E 31WK 

SJOOE 320OU 
33ME J725X 
5TO M 

RN Ft 
PPH 1 

103 3.07 
22 .32 

MO 1.33 
I M 1,72 
33 ,33 

304 10,11 U ? 
711 11.87 [jflO. 

II 1.11 
113 M l 

17 .2? 

10 ,34 
17 .14 

13 ! 2.77 

M l 

KD 
XD 
XD 
KD 
ND 

ND 
XD 
ND 
KO 
ND 

ND 
ND 
KD 

8 1 1 6 - H A R T L A K E F I L E It 8 4 - 0 6 6 6 P A G E 

TH n CI SI t ! V U r U CR H E IA TI t AL H A I t 
pprt P P M P P H P P H P P H P P H 1 i P P * P P H I P P H 1 P P H I I i rrr 

7 j 7 2 100 10 .07 1 24 ,24 17 .01 1 1.13 .01 .02 : 
2 31 1 2 I 13 17 .07 I 1 ,11 13 .02 4 .24 . 0 ! .03 3 
2 l 1 7 m 14 .01 12 20 .31 11 .17 1 1 .3! .01 .03 : 
2 i 1 2 141 12 .0! | 13 .11 1 ,31 3 t.21 .01 .03 : 
2 2 2 70 13 .03 37 ,13 11 ,21 1 .11 ,02 .o: : 

i ! 7 3 I!1 12 ,13 12 11 .23 18 .21 3 1.02 .01 .03 
2 1 2 i m 11 ,01 10 .31 11 ,01 4 3.27 .01 .03 I 
2 1 2 2 04 ,02 3 11 .01 1 .12 1 .31 .01 .01 3 
2 [ 3 J 1 9 I i .13 31 40 .03 7 .13 5 .33 .01 ,oi : 
2 33 1 2 2 2 •23 .01 2 , 1 ! 23 ,01 10 .11 .03 . 0 ! : 

2 1 3 2 10 01 ,08 I 4 .02 10 .07 3 .70 .01 ,02 3 
2 II 1 2 2 3 03 ,01 2 1 ,05 8 .01 2 .33 .01 .03 1 
2 34 [ 2 2 33 42 .10 7 41 .43 211 .10 7 7.00 .0? . 1 ' 3 

© 
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AlTI'.KDlX ? 

LITHOGEOCHEMISTRY - IRON COP 

Sample Prej> Cu Ag AS Au ppb L i thologica] 
Desc. Location Code ppm ppm ppm FA+AA De s c r i p t i o n 

E 84-1 5000N/5000E 205 >10000 12.7 35 1,900 qtz v + semi mx sulphide 
+ c h l + cp 

E 84-2 205 >10000 26.0 19 6,500 mx py i n chl bs 

E 84-3 5000N/5075E 205 1530 1.1 4 75 b s + c h l , pv ep. + s i l i c 

E 84-4 5010N/5175E 205 2200 1.7 94 160 Ax + S i l . + Chl.(w) py 

E 84-5 5020N/5275E 205 110 0.4 16 5 Ax + c h l + qtz v 
(w) py 

E 84-6 ' ) 205 128 0.3 4 5 f l o a t Ax + c h l (w) py (w) 

E 84-8 y overridge 205 35 0.1 3 5 weath, f e l s i c - gr. Hg 

E 84-9 ' to E. 205 55 0.2 2 5 bs bx + (s) c h l , ep 

E 84-10 5175N/5260E 205 23 0.3 5 5 f/ g r i n t ^ b s qtz-eb v 
+ (w) ep, + (w) c h l 

E 84-11 F l o a t " 205 260 0.5 12 10 banded cherty Ax 

E 84-12 5075N/5250E 205 23 0.3 30 <5 q t z d i o r i t e 

E 84-13 4960N/5300E 205 17 0.4 2 5 m/gr Ax>bs + ep-qtz v 

E 84-16 5150N/5200E 205 273 0.3 7 <5 banded cherty Ax - d i n 
py along f r a c t 

E 84-17 4970N/5200E 205 21 0.4 5 5 d i o r i t e / g a b b r o 

E 84-18 4870N/5200E 205 220 0.5 5 <5 f / g r Ax4bs - r e l abund 
f r a c t py 

E 84-19 4840N/5200E 204 61 0.4 3 < 5 f / g r Ax Cv) c h l , f / g r py 

E. 84-20 4825N/5145E 205 82 0.3 2 <5 f / g r Ax 

E 84-21 5100N/5040E 205 6 0.1 2 5 Ax/Dec- qtz eyes? 

E 84-22 5010N/5050E 205 25 0.3 1 <5 Ax->bs pv, ep, c h l 

E 84-23 4925N/5050E 205 83 0.1 1 5 Ax ts) ep, chl 

IE 84-24 4925N/4995E 205 433 0.1 3 15 Bs + epv ± qtz v + (w) mal 

E 84-25 5050N/5000E 205 >10000 1.3 3 425 Bs + Cs) s i l , (s) ep, 
(s) c h l + py 4- mal 

E 84-26 5275N/4990E 205 390 0.3 6 < 5 Bs + (w) ep 

•E 84-27A 5000N/4980E 205 197 0.2 2 10 Bs + mag + c h l 



(Com 'd.) 

Samplc 
Desc. Location 

Prep 
Code 

Cu 
ppm 

Ag 
ppm 

AS 
ppm 

Au ppb 
FA+AA 

L i t h o l o p i ca] 
De s c r i p t i on 

E 84-27B 5000N/4970E 205 38 0.3 2 5 Bs 

E 84-28 205 70 0.2 2 5 Bs f / g r 4- qtz-ep v 

E 84-29 4975N/4970E 205 440 0.3 2 40 Bs + c h l + ep + s i l 
+ py, mal. i n qtz v 

E 84-30 4960N/4960E 205 >10000 18.7 15 4,000 Semi mx sulph, i n q t z - c h l 
-hem matrix 

E 84-31 5100N/4950E 205 1300 0.7 2 20 Bs^Diabase (s) c h l 
f o l . + dim py 

E 84-32 4960N/4850E 205 460 0.3 4 100 Bs - f / g r (s) ep v (m) c h l 
(m) S i l + py 

E 84-33 4900N/4850E 205 >10000 6.5 15 +10,000 qt z v sulp h i d e s 

E 84-34 4890N/4850E 205 314 0.5 1 475 Bs - f / g r green + qtz 
- ep v 

E 84-35 5150N/4870E 205 170 0.4 1 130 Bs f r a g + (m) c h l + (w) ep 
+ cb 

E 84-36 4890N/4890E 205 41 0.4 1 30 Ax->Bs + c h l + (w) ep 

E 84-37 4820N/4840E 205 423 0.5 1 35 Bs l i t h i c f r a g (s) c h l 
(w) py 

E 84-38A 4775N/4755E 205 82 0.1 3 20 Bs S i l (s) py i n f r a c t 
e p -pv-Stringers 

E 84-38B 205 15 0.3 3 20 ? 

E 84-39A 205 9 0.5 2 15 ? 

E 84-39B 5000N/4750E 205* 14 0.3 1 10 Bs f / g r spot ep 
q t z v - d i s s mag 

E 84-40 4974N/4800E 205 152 0.4 2 10 qv 4- mal s t a i n s 

E 84-41 4925N/4800E 205 127 0.2 1 Diabase + py + c h l a l f 
+ (v) qtz v 

E 84-42A 5125N/4770E 205 40 0.3 1 Bs 4- pv ep, pv c h l 
pv S i l + py 



APPENDIX 2 

( C o m 'd. ) 

Sample Prep Cu Ag AS Au ppb 
Desc. Location Code ppm ppm ppm FA+AA 

E 84-42B 4972E/4977N 205 5500 2.9 6 

E 84-43 4875N/4750E 205 41 0.4 1 9 

E 84-44 4800N/4750E 205 22 0.3 1 ? 

2951D Highway 205 40 0.3 1 

L i t h o l o g i c a ] 
D e s c r i p t i o n 

2 km N of 
Seyward 

Qtz + sulphides 

Bs - f / g r , mag 

Bs + c h l , f / g r , ep c l o t 

p r o p y l i t e , green qtz ey 
paph 



APPENDIX ? 

(Cont'd.) 

Sample P r e p C u 

Desc. Lo c a t i o n Code X oz/T 
Au FA 

E 84-1 214 5.75 

E 8^"2 214 6.89 

E 84-25 214 1.05 

E 84-30 214 10.00 

E 84-33 214 2.88 2.758 
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APPENDIX 3 

LITHOGEOCHEMISTRY - WILF AREA 
ample No. Locat ion F i e l d D e s c r i p t i o n 

E-84- 50 5000N/5015L _ intensely a l t e r e d ( S i - e p ) b a s a l t i c volcanic 
• (s) c h l o r i t e 

E-84- 51 5000N/5015E - qtz d i o r i t e - large abundant horn/bio 
planes in ep-Si chl matrix 

E-84- 52 5010N/5060E - (s) ep a l t fg bs - v e i n e d - shows 3 
generations of veining 

E-84- 53 downstream - - t o t a l l y s i - a l t vole band i n p r o p y l i t i c 
RL400m recvy basalt 

E-84- 54 adjacent to 53 - cherty, t o t a l l y s i - a l t banded rock 
and d i s s py 

E-84- 55 30 m downstream - t o t a l l y s i l i c i f i e d ( d i r t y q t z ) -
from 53 recvy increase in py from 54 

E-84- 56 RL350m downstream - b a s a l t i c v olcanic + (m) c h l o r i t e + ep mv 
E-84-•57 RL325m downstream - leucogranite - <5% c h l o r i t i z e d mafics 
E-84- 58 RL315m downstream - (s) ep + (s) chl (8) sheared basic rock 
E-84- 59 RL300m - l e u c o c r a t i c granite?/massive qtz? 
E-84-•60 RL365m - leuco-grani te 
E-84-•61 5260N/5150E - b a s a l t near contact with g r a n i t e (s) 

ep / S i / c h l 
E-84-•62 5170N/5130E - hydro f r a c t u r e d / b r e c c i a t e d bs by Ep-Si-chl 

+ (w) py 
E-84-•63 5090N/5135E - polymictic l a p i l l i t u f f 
E-84-•64 4700N/5000E - f l o a t - e p - c h l - a l t i n t e r m e d i a t e vole - smear 

malachite 
E-84-•65 4700N/5163E - c h l o r i t i c basalt Ep-mv decrease in s i l , 

increase in chl 
E-84-•66 4750N/5150E - (s) a l t basic - Ep-Si-mv - pervasive (w) 

d i s s , py 
E-84--67 4690N/4785E - fg dark magnetic b a s a l t - r e l . abund. 

d i s s , py - sma11 mv ep 
E-84--68 4800N/5150E - qtz-ep-py veins in s i l i c i f i e d ep-chl a l t . 

vole + hem 
E-84--69 4800N/5200E - p r o p y l i t e 
E-84--70 4875N/5125E - prophyrite - a metasomatic f r a c t u r e ? flow 

rock - qtz eyes? K spar abundant 
E-84--71 4875N/5050E - mg bs with 2 cm wide ep a l t bands crosscut 

by l a t e r qtz veins 
E-84--72 4900N/5060E - t o t a l l y s i l i c i f i e d band i n p r o p y l i t e 
E-84--73 4900N/5025E - granite d i f f e r e n t i a t e — q t z d i o r i t e 
E-84--74 4950N/4750E - f l o a t - t o t a l l y s i - a l t v o l e 
E-84--75 4970N/4910E - massive magnetite, abundant epidote, oxid, 

l i m , py 
E-84--76 5700N/5162E - semi mx py in s i l i c i f i e d zone bounded by 

p r o p y l i t e 
E-84--77 5700N/5162E - fg dark bs rock + pv d i s s ep + (w) py 
E-84--78 5060N/5068E - 0.8 m channel across shear zone + 

semi mx py 
E-84--79 5060N/5068E - rock adjacent to shear (w s i d e ) p r o p y l i t i c bs 



APPENDIX 3 (cont ' <1 > 

Sample No. Locat ion 

E-84-S0 
E-84-81 

5060N/5068E 
5100N/5045E 

E-84-82 5105N/5020E 

E-84-83 
E-84-84 
E-84-85 
E-84-86 
E-84-87 
E-84-88 
E-84-89 
on creek 
adjacent 
E-84-90 

5105N/5020E 
5105N/5020E 

5045N/4875E 
5045N/4875E 
5075N/4900E 
5075N/4900E 
5075N/4900E 

5090N/4890E 

E-84-91 

E-84-92 

5100N/4900E 
approx. 
5005N/5000E 

E-84-93 
E-84-94-105 
E-84-106 

5000N/4940E 
5000N/4940E 
5020N/4975E 

E-84-107 5090N/4975E 

E-84-108 
E-84-109 

below Trench #6 
5170N/4765E 

E-84-110 5185N/4775E 

E-84-111 
E-84-112 
E-84-113 
E-84-114 
E-84-115 
E-84-116 

E-84-117 
E-84-118 
E-84-120-135 

5250N/4825E 
5225N + r i v e r 
u p h i l l from 112 
5700N/5175E 
5100N/5115E 
Recvy RL 470m 
u p h i l l 
Recvy RL 515m 
4500N/5230E 
Trench #2 

F i e l d D e s c r i p t i o n 

rock adjacent to shear (E s i d e ) p r o p y l i t i c bs 
chip channel over 6 m - r e l fresh bs 
horn f e l s ? +_ cpy , mal, py 
channel (0.4 m) across mx magnetite/epidote 
+ cpy 
F/W c h l - e p - a l t fg bs 
H/W p o r p h y r i t i c rock (as E-84-70) 

fg chl bs Ep-Si veins +_ (w) p y r i t e 
0.7 m a l t zone - t o t a l Si-ep V + mal, cpy, py 
d i r t y qtz - t o t a l Si + py + a r g e n t i t e ? 
d i r t y qtz - t o t a l Si s i l + py 

hydro b r e c c i a - epidote - magnetite + d i s s 
and bleb py 
mx py + ep c h l matrix 

chip channel over 2 m t o t a l l y Si - pale 
grey apha n i t i c rock 
Trench #1 - p o r p h y r i t i c rock - as E-84-70 
chip channels over 2 m each - Trench #1 
t o t a l s i l i c i f + semi mx py zones in basic 
h o r n f e l s 
Trench #6 - t o t a l s i l + py + ep - poss 
a r g e n t i t e ? 
t o t a l s i l + py + ep - poss a r g e n t i t e ? 
p u r p l i s h ep bx + (s) s i l i c i f - dense network 
of c r i s s c r o s s ep mv 
ap h a n i t i c mag bs + s i l i c i f i e d zone 0.1 - 0.3 
m wide 
ep v i n bs + s i l i c i f (w) bx (w-m) d i s s py 
s i l i c i f i e d p r o p y l i t e 
poss native s i l v e r - s i l i c - e p - ( p r o p y l i t e ) 
p r o p y l i t e + d i s s py 
t o t a l l y Si-ep a l t rock o x i d + (w) hem 
bs rock? - hybrid 

s i l i c i f i e d hybrid (x with g r a n i t e ) 
py in propyl i t i c a l l y a l t bs 
2 m chip channel each 



APPENDIX 3 (cont 'd) 

Sample No. Local ion 

-1 5075N/4850E 
HW-84 -2 5079N/4850E 
HW-84 -3 4975N/4860E 
HW-84 -4 5086N/4961E 
HW-84 -5 5U2N/4942E 
HW-84 -6 5054N/4981E 
HW-84 -7 5060N/5010E 
HW-84 -8 4963N/4906E 

CH-1- 17 Trench #3 

F i e l d U e s c r l p l i o n 

- ) 
) s l i d e area - rusty qtz 
by creek - mag; py 
small p i t - qtz + py 
0.2 m py vein 
0.01 m py • ep + qtz 
0.06 m smokey qtz v 

- channels x 1 m 












