
SUMMARY REPORT 

ON THE 

NAKINILERAK LAKE PROPERTY 

Babine Lake Area 
Omineca Mining Di v i s i o n 

B r i t i s h Columbia 

Latitude S S 0 ^ 1 North 
Longitude l a S 0 ^ * West 

NTS 93M/8E 

by 

N.C. CARTER 
March, 1992 

N.C. CARTER, Ph.D.. REng. 
CONSULTING GEOLOGIST 



1 

Introduction 

The N a k i n i l e r a k Lake p r o p e r t y i n c l u d e s a t l e a s t two 
por p h y r y copper environments t y p i c a l of the Babine Lake a r e a 
of w e s t - c e n t r a l B r i t i s h C o l umbia. Copper m i n e r a l i z a t i o n i s 
a s s o c i a t e d w i t h d i s t i n c t i v e b i o t i t e ( h o r n b l e n d e ) - f e l d s p a r 
p o r p h y r i e s of Eocene age which a r e i d e n t i c a l t o the 
i n t r u s i o n s h o s t i n g m i n e r a l i z a t i o n a t B e l l Copper, G r a n i s l e 
and t e n o t h e r known d e p o s i t s and o c c u r r e n c e s i n the g e n e r a l 
a r e a . 

P r e v i o u s work i n the c e n t r a l p a r t of the p r e s e n t 
p r o p e r t y i d e n t i f i e d copper m i n e r a l i z a t i o n over a 1000 x 600 
metre a r e a near t h e western m a r g i n of a l a r g e i n t r u s i v e 
s t o c k . Copper grades encountered i n l i m i t e d d r i l l i n g of t h i s 
a r e a ranged from 0.15 t o 1.14%. O n l y a few a n a l y s e s f o r g o l d 
were u n d e r t a k e n ; a s s a y s f o r two samples y i e l d e d 0.01 and 0.02 
o z / t o n . 

The N a k i n i l e r a k Lake p r o p e r t y i n c l u d e s t he most a r e a l l y 
e x t e n s i v e h y d r o t h e r m a l a l t e r a t i o n zone known i n the Babine 
a r e a . G e o l o g i c a l , g e o p h y s i c a l and ge o c h e m i c a l s i g n a t u r e s 
i n d i c a t e a t l e a s t t h r e e t a r g e t a r e a s p e r i p h e r a l t o the 
c e n t r a l p o r p h y r y s t o c k . Other t a r g e t s w i t h i n t he l a r g e 
p r o p e r t y a r e a i n c l u d e s t r o n g IP reponse and copper 
m i n e r a l i z a t i o n i n d r i l l c o r e near t h e n o r t h e r n boundary and 
anomalous copper v a l u e s i n s o i l s i n the s o u t h e r n c l a i m s a r e a . 

Location and Access 

N a k i n i l e r a k Lake i s 30 km n o r t h of B e l l Copper mine on 
Babine Lake and 80 a i r km n o r t h e a s t of Smi t h e r s i n west-
c e n t r a l B r i t i s h Columbia. 

A c t i v e l o g g i n g roads a l o n g t h e e a s t s i d e of Babine Lake 
p r o v i d e a c c e s s t o M o r r i s o n Lake from which a 15 km b u l l d o z e r 
r o a d extends t h r o u g h t he c e n t r a l p a r t of t h e p r e s e n t p r o p e r t y 
( F i g u r e 1 ) . 

Mineral Property 

The N a k i n i l e r a k Lake p r o p e r t y p r e s e n t l y c o n s i s t s of f i v e 
4-post m i n e r a l c l a i m s (93 u n i t s ) i n the Omineca M i n i n g 
D i v i s i o n and r e c o r d e d i n t h e name of L o m e B. Warren of 
Sm i t h e r s . The c l a i m s are shown on F i g u r e 2 and p a r t i a l 
d e t a i l s a r e as f o l l o w s : 
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C l a i m Name U n i t s 
NAK 1 
NAK 2 
NAK 3 
NAK 4 
NAK 5 

20 
20 
20 
15 
18 

Previous Work 

O r i g i n a l c l a i m s were s t a k e d i n the a r e a by Noranda 
E x p l o r a t i o n Company, L i m i t e d f o l l o w i n g the d e t e c t i o n of 
anomalous copper v a l u e s i n s t r e a m sediments n o r t h e a s t of 
N a k i n i l e r a k Lake i n 1964 . Over the next s i x y e a r s , Noranda 
c o m p l e t e d a i r b o r n e and s u r f a c e g e o p h y s i c a l programs, s o i l 
g e o c h e m i s t r y , g e o l o g i c a l mapping and a l t e r a t i o n s t u d i e s , 
l i m i t e d b u l l d o z e r t r e n c h i n g and 6,020 f e e t (1835 metres) of 
diamond d r i l l i n g i n 28 h o l e s . G e o l o g i c a l , g e o c h e m i c a l and 
g e o p h y s i c a l s u r v e y s were completed by Noranda on the Sno 
c l a i m group, s o u t h e a s t of the main p r o p e r t y , i n 1971. T h i s 
a r e a i s i n c l u d e d i n the s o u t h e r n p a r t of the p r e s e n t 
p r o p e r t y . 

The n o r t h e r n p a r t of the p r e s e n t p r o p e r t y i n c l u d e s most 
of t h e o r i g i n a l Lynn p r o p e r t y which was i n v e s t i g a t e d by 
Ducanex Resources i n the e a r l y 1970's. In a d d i t i o n t o 
geo c h e m i c a l and g e o p h y s i c a l s u r v e y s , 1,580 f e e t (480 metres) 
of diamond d r i l l i n g was completed i n e i g h t h o l e s . 

Regional Geological Setting 

The n o r t h e r n Babine Lake a r e a i s w i t h i n the Intermontane 
t e c t o n i c b e l t and i s u n d e r l a i n p r i m a r i l y by M e sozoic v o l c a n i c 
and s e d i m e n t a r y r o c k s of the J u r a s s i c H a z e l t o n Group. Younger 
sequences i n c l u d e s e d i m e n t a r y and l e s s e r v o l c a n i c r o c k s 
r a n g i n g i n age from l a t e J u r a s s i c t o e a r l y T e r t i a r y . The 
l a y e r e d r o c k s a r e i n t r u d e d by g r a n i t i c r o c k s of s e v e r a l ages 
i n c l u d i n g Lower J u r a s s i c T o p l e y i n t r u s i o n s , Omineca 
i n t r u s i o n s of e a r l y C r e t a c e o u s age, l a t e C r e t a c e o u s r h y o l i t e 
and g r a n o d i o r i t e p o r p h y r i e s ( B u l k l e y i n t r u s i o n s ) and Babine 
i n t r u s i o n s of e a r l y T e r t i a r y (Eocene) age. 

P o r p h y r y copper m i n e r a l i z a t i o n i n the Babine Lake a r e a 
i s w e l l documented and i s a s s o c i a t e d w i t h t h r e e ages of 
i n t r u s i v e a c t i v i t y ( F i g u r e 1 ) . The most s i g n i f i c a n t are the 
Eocene Babine i n t r u s i o n s which o c c u r as s m a l l s t o c k s and dyke 
swarms and h o s t more than a dozen known p o r p h y r y copper 
d e p o s i t s and o c c u r r e n c e s i n c l u d i n g the former G r a n i s l e mine 
and Noranda's c u r r e n t l y p r o d u c i n g B e l l Copper mine. 
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These d e p o s i t s have a s i g n i f i c a n t g o l d content i n 
a d d i t i o n to copper grades i n the 0.45 - 0.70% range. 
P r o d u c t i o n to date from the G r a n i s l e and B e l l o perations i s 
as f o l l o w s : C^W^} 

P e r i o d Tons M i l l e d Cu (tons ) Au ( 0 2 ( oz ) 
G r a n i s l e 1966-1982 57,498,131 236,225 148,000 1,906,000 
B e l l 1972-1991 83,816,398 329,150 405,100 1,244,232 

Remaining r e s e r v e s i n the B e l l open p i t are reported to 
be 1.4 m i l l i o n tons grading 0.70% copper and 0.011 oz/ton 
g o l d . Not i n c l u d e d are some 20 years of r e s e r v e s grading 
c l o s e to 0.50% copper plus gold v a l u e s immediately northeast 
of the present open p i t . Reserves f o r the M o r r i s o n property, 
a l s o owned by Noranda, have been v a r i o u s l y r e p o r t e d as being 
45 - 90 m i l l i o n tons grading 0.42% copper and 0.01 oz/ton 
gold . 

Copper m i n e r a l i z a t i o n at these and other prospects 
i s r e l a t e d to b i o t i t e - f e l d s p a r porphyry phases of the Babine 
i n t r u s i o n s . T h i s d i s t i n c t i v e rock type ranges i n composition 
from quartz d i o r i t e to g r a n o d i o r i t e and i s a crowded porphyry 
with 2 to 3 mm phenocrysts of p l a g i o c l a s e and b i o t i t e . 
M u l t i p l e i n t r u s i o n i s a common f e a t u r e with the e a r l i e s t 
i n t r u s i v e phase at some d e p o s i t s and p r o s p e c t s represented by 
f i n e - g r a i n e d , e q u i g r a n u l a r quartz d i o r i t e and/or quartz 
monzonite. Pre-, i n t e r - and p o s t - m i n e r a l b i o t i t e - f e l d s p a r 
porphyry phases and i n t r u s i v e b r e c c i a s have been recognized 
at many of the b e t t e r m i n e r a l i z e d p r o p e r t i e s . 

Hydrothermal a l t e r a t i o n zones a s s o c i a t e d with Babine 
p o r p h y r i e s i n c l u d e a c e n t r a l p o t a s s i c zone, represented by 
abundant secondary b i o t i t e , g r a d a t i o n a l outward to a qu a r t z -
ser i c i t e - p y r i t e zone which i n t u r n i s enveloped by a 
p r o p y l i t i c zone. 

Copper m i n e r a l i z a t i o n c o n s i s t s of c h a l c o p y r i t e and 
l e s s e r b o r n i t e which occur pr imar i l y i n northeast and 
northwest s t r i k i n g , v e r t i c a l l y d i p p i n g , q u a r t z - f i l l e d 
f r a c t u r e s which range i n width from 1 to 5 mm. Bett e r grades 
are developed at or near c o n t a c t s between i n t r u s i v e phases 
and marginal v o l c a n i c and sedimentary r o c k s . P y r i t e haloes, 
with 5-10% pyr i t e , extend outward f o r at l e a s t 300 metres 
from zones of copper m i n e r a l i z a t i o n . 
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Property Geology, Geophysics r Geochemistry and Mineralization 

Geology - The N a k i n i l e r a k Lake p r o p e r t y i s u n d e r l a i n by 
a n o r t h w e s t t r e n d i n g , e a s t d i p p i n g sequence of a n d e s i t e f l o w s 
and f r a g m e n t a l r o c k s and a r g i l l a c e o u s and c h e r t y sediments 
which a r e p a r t of t h e H a z e l t o n Group of J u r a s s i c age ( F i g u r e 
3 ) . C onglomerates b o r d e r i n g N a k i n i l e r a k Lake may be p a r t of a 
younger sequence. 

The v o l c a n i c s and sediments a r e i n t r u d e d by s m a l l 
monzonite - d i o r i t e s t o c k s of p r o b a b l e e a r l y Cretaceous age 
and by s t o c k s , s i l l s and dykes of Babine p o r p h y r y of Eocene 
age. The l a r g e s t of these i s a 1500 x 1200 metre s t o c k i n the 
c e n t r a l p r o p e r t y a r e a ( F i g u r e 3) which i s made up of s e v e r a l 
i n t r u s i v e phases i n c l u d i n g f i n e - g r a i n e d q u a r t z d i o r i t e and 
q u a r t z monzonite and s e v e r a l v a r i e t i e s of b i o t i t e 
( h o r n b l e n d e ) - f e l d s p a r p o r p h y r y . 

I n t r u s i v e c o n t a c t s are not w e l l d e f i n e d and numerous 
dykes and s i l l s c u t l a y e r e d r o c k s s e v e r a l hundred metres 
s o u t h and west of t h e main s t o c k and near the p r o p e r t y n o r t h 
boundary. S i m i l a r i n t r u s i v e r o c k s u n d e r l i e much of the r i d g e 
near t h e w e s t e r n c l a i m boundary. 

The c e n t r a l p o r p h y r y s t o c k i s s i t u a t e d near the 
i n t e r s e c t i o n of no r t h w e s t and n o r t h e a s t f a u l t s , a s t r u c t u r a l 
s e t t i n g s i m i l a r t o o t h e r p o r p h y r y i n t r u s i o n s i n the a r e a . 

Geophysics - M a g n e t i t e i s a common c o n s t i t u e n t of the 
i n t r u s i v e r o c k s and to a l e s s e r e x t e n t , the v o l c a n i c 
s equences. F i g u r e 4 shows a i r b o r n e magnetic response over t he 
p r o p e r t y a r e a - d i s t i n c t h i g h s a r e s i t u a t e d m a r g i n a l t o 
i n t r u s i o n s . 

S u r f a c e s u r v e y s i n d i c a t e t h r e e areas of h i g h magnetic 
r e s p o n s e (+1500 gammas) i n c l u d i n g an a r c u a t e zone a l o n g the 
s o u t h e a s t margin of the c e n t r a l p o r p h y r y s t o c k , a c i r c u l a r 
a r e a c o i n c i d e n t w i t h known p o r p h y r y dykes a l o n g the p r o p e r t y 
n o r t h boundary and a northw e s t t r e n d i n g l i n e a r zone i n t h e 
s o u t h e r n p r o p e r t y a r e a which i s p r o b a b l y a r e f l e c t i o n of 
ma g n e t i t e i n v o l c a n i c r o c k s ( F i g u r e 5 ) . 

Areas of h i g h or anomalous IP response a r e arranged i n a 
s u b c i r c u l a r p a t t e r n m a r g i n a l t o t h e c e n t r a l p o r p h y r y s t o c k . 
These anomalous a r e a s i n c l u d e c h a r g e a b i 1 i t i e s of between 10 
and 30 msec and r e s i s t i v i t i e s of 150 ohm-ft. or l e s s . 

N.C. CARTER. Ph.D., REng. 
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Geochemistry - Geochemical s i g n a t u r e s f o r the pr o p e r t y 
area are shown on Fig u r e 6. Anomalous copper values i n stream 
sediments extend to N a k i n i l i r a k Lake and a number of copper 
anomalies i n s o i l s are d i s t r i b u t e d throughout the pro p e r t y 
a r e a . R e l a t i v e l y high background v a l u e s of between 50 and 100 
ppm copper are the norm and b e t t e r v a l u e s (up to 1000 ppm Cu) 
occur i n the marginal areas of the c e n t r a l porphyry s t o c k . 

Overburden depths range from zero to as much as 50 
metres w i t h i n the area d r i l l e d . Average overburden depths i n 
areas of anomalous s o i l geochemistry are 3 - 1 0 metres. 

Mineralization - The p r i n c i p a l copper showing i s 
s i t u a t e d i n the western part of the main stock ( F i g u r e 3). 
C h a l c o p y r i t e , p y r i t e and minor b o r n i t e occur as 
di s s e m i n a t i o n s i n bleached f e l d s p a r porphyry and i n 2-4 mm 
nort h e a s t and northwest t r e n d i n g , v e r t i c a l q u a r t z v e i n l e t s i n 
b i o t i t e ( h o r n b l e n d e ) - f e l d p s a r porphyry and f i n e - g r a i n e d 
quartz d i o r i t e . A grab sample assayed 0.35% copper. 

Copper m i n e r a l i z a t i o n i n f r a c t u r e s and quartz v e i n l e t s 
has a l s o been noted along the r i d g e east of the stock and i n 
areas marginal to the south and west stock c o n t a c t s . 

The property has been p a r t i a l l y t e s t e d by 28 widely 
spaced d r i l l holes (Figure 7) of which 12 were s h o r t X-Ray 
h o l e s . Most of the 1800 metres of core recovered was from 
v e r t i c a l h o l e s . Hole s e c t i o n s g r a d i n g more than 0.15% copper 
i n c l u d e the f o l l o w i n g : 

Hole No. I n t e r v a l ( f t ) Lengthf f t ) Cu(%) 
1 0-20 20 0 .42 
2 20-136 116 0.23 
3 20-70 50 0.20 
7 240-350 110 0.20 
8 80-100 20 0.26 

12 70-120 50 0.15 
13 150-200 50 0.15 
14 200-310 110 0.22 
15 210-270 60 0.57 
18 320-400 80 0.20 
19 120-130 10 0.96 
20 160-170 10 1.14 

270-280 10 1.02 
21 270-340 70 0.27 
22 210-230 20 0.15 
XR-6 13-38 25 0.18 

N.C. CARTER. Ph.D.. REng. 
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Analyses f o r gold were c a r r i e d out f o r the f i r s t s i x X-
Ray holes o n l y . These are mainly t r a c e except for two 10 f t . 
s e c t i o n s i n hole 2 i n c l u d i n g 70-80 - 0.01 oz/ton and 100-110 
- 0.02 oz/ton. 

Molybdenum values are low, g e n e r a l l y i n the 0.005% 
range. 

D r i l l logs i n d i c a t e t h a t the b e t t e r copper grades are 
hosted by sheared and b r e c c i a t e d b i o t i t e (hornblende)-
f e l d s p a r porphyry with abundant s e r i c i t e a l t e r a t i o n . M u l t i p l e 
phases of i n t r u s i o n are evident and i n t r u s i v e b r e c c i a s were 
noted i n holes 15 and 19. A r e l a t i v e l y f r e s h , l e u c o c r a t i c , 
p o s s i b l e p o s t - m i n e r a l porphyry phase occupies the upper part 
of h ole 15 which c o n t a i n s the best copper grades. 

Copper m i n e r a l i z a t i o n noted i n d r i l l core i n v a r i a b l y i s 
co n t a i n e d i n q u a r t z - f i l l e d f r a c t u r e s which are p a r a l l e l to 
core s u r f a c e s . Late porphyry phases noted probably occur as 
s t e e p l y d i p p i n g dykes. A l l of t h i s suggests that v e r t i c a l 
h o l e s i n t h i s environment do not p r o v i d e a proper sample. 11 
i s s i g n i f i c a n t t h a t good copper grades i n two holes (19,20) 
are r e l a t e d to 1- 2.5 cm wide c h a l c o p y r i t e veins which are 
a l s o probably v e r t i c a l . 

D r i l l h o les and b e t t e r copper grades are shown 
d iagramat i c a l l y on Fig u r e 8. B e t t e r grades are appar e n t l y 
developed along the southwest margin of the main porphyry 
stock and are conta i n e d i n a zone t h a t i s open to the south 
and west. 

Hydrothermal a l t e r a t i o n w i t h i n the area d r i l l e d i n c l u d e s 
l o c a l l y abundant secondary b i o t i t e w i t h i n the porphyry. A 
p e r i p h e r a l q u a r t z - s e r i c i t e - p y r i t e z o n e i s represented by a 
p y r i t e halo which i s we l l developed marginal to the c e n t r a l 
porphyry stock ( F i g u r e 3). Between 3 and 10% f r a c t u r e 
f i l l i n g and disseminated p y r i t e occurs i n v o l c a n i c and 
sedimentary rocks both along the r i d g e east of the main stock 
and over a broad area to the south. Abundant p y r i t e has a l s o 
been noted i n i n t r u s i v e rocks u n d e r l y i n g the r i d g e near the 
western p r o p e r t y boundary. 

N.C. CARTER. Ph.D.. REng. 
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Property Potential 

P r e v i o u s e x p l o r a t o r y work on the N a k i n i l e r a k Lake 
p r o p e r t y has p a r t i a l l y d e f i n e d a p o t e n t i a l l y s i g n i f i c a n t zone 
of copper (gold) m i n e r a l i z a t i o n which i s c o n t a i n e d w i t h i n a 
l a r g e hydrothermal a l t e r a t i o n system. The s i z e of t h i s system 
r e l a t i v e t o oth e r a l t e r a t i o n zones i n the Babine a r e a i s 
shown on F i g u r e 9. As noted, the N a k i n i l e r a k zone c o u l d 
e a s i l y accomodate the B e l l , G r a n i s l e and M o r r i s o n d e p o s i t s . 

F i g u r e 10 shows t h r e e u n t e s t e d t a r g e t s w i t h i n and 
ad j a c e n t t o the c e n t r a l p o r p h y r y s t o c k . These have been 
s e l e c t e d on the b a s i s of known copper m i n e r a l i z a t i o n , 
p a r t i a l l y e x p l o r e d by p r e v i o u s d r i l l i n g , and u n t e s t e d a r e a s 
of c o i n c i d e n t anomalous g e o p h y s i c a l and g e o c h e m i c a l r e s p o n s e . 
Secondary t a r g e t s i n c l u d e areas of anomalous s o i l 
g e o c h e m i s t r y i n the s o u t h e r n c l a i m s a r e a and an are a w i t h 
known copper m i n e r a l i z a t i o n near t h e n o r t h e r n p r o p e r t y 
boundary. 
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