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PRELIMINARY GEOLOGICAL REPORT  
ON THE BRANDY MINERAL CLAIMS  
OF ANA LAKE MINING LTD (N.P.L.) 

1. INTRODUCTION* 

An i n t e n s i v e e x p l o r a t i o n program has been undertaken by Ana Lake Mining 
Ltd (N.P.L.) to evaluate the o l d "Swede" and "Last Chance" copper showings near 
Lockeport i n the Queen C h a r l o t t e I s l a n d s . During 1969, t r e n c h i n g , bulk sampling 
and diamond d r i l l i n g . h a s been c a r r i e d out and a d d i t i o n a l surveys are c u r r e n t l y 
underway* 

Ex p l o r a t o r y work i s being d i r e c t e d by Weymark Engineering L t d . of Vancouver. 
In August, the w r i t e r was r e t a i n e d by Mr W. J . Weymark to make a p r e l i m i n a r y 
g e o l o g i c a l examination of the showing areas and advise on the g e o l o g i c a l f e a t u r e s 
which might a f f e c t f u r t h e r e x p l o r a t i o n . 

2. SCOPE OF PRESENT REPORT* 

The present report o u t l i n e s the r e s u l t s of the w r i t e r ' s f i e l d i n v e s t i g a t i o n 
and subsequent core examination of the twenty-one (21) holes d r i l l e d by Ana Lake 
Mining. F o l l o w i n g logging of the core, Petrographic Analyses were received from 
Dr. H. T. Carswell and are included i n t h i s report as Appendix* C. D e t a i l e d 
relogging of the d i o r i t e phases may be warranted to determine the extent of the 
tuffaceous s e c t i o n s . / 

F i B l d work, c a r r i e d out during the pe r i o d August 9th-16th, 1969 was l i m i t e d 
to the immediate showing areas and in c l u d e d * 

(a) 200' s c a l e reconnaissance mapping of the Anna I n l a t , Salmon Creek and 
Last Chance areas 

(b) 50' s c a l e mapping of the Nosi 1, 2 and 3 a d i t s and adjacent open cuts 
(Anna I n l e t area) 

• 

(c) A pro s p e c t i n g t r a v e r s e and Brunton survey along a c o n t r o l l i n e c r o s s i n g 
the p e n i n s u l a between the Anna I n l e t and Salmon Creek areas 

(d) Tying i n of bulk sample and d r i l l hole l o c a t i o n s . 

As no survey g r i d e x i s t e d on the pr o p e r t y , Brunton and chain t r a v e r s e s were 
used f o r c o n t r o l throughout the f i e l d examination. 

3. PROPERTY. LOCATION AND ACCESS * 

For property d e t a i l regarding r e g i s t r a t i o n numbers, l o c a t i o n dates e t c . , 
reference i s made to Weymark Engineering's e a r l i e r report of January 21st, 1969. 

The Brandy c l a i m s are l o c a t e d near the abandoned town of Lockeport on the 
east shore of Moresby Is l a n d i n the Queen C h a r l o t t e group ( l a t i t u d e 52°42'North-
longitude 131°50'W9st). The cl a i m s i n c l u d e the prominent peninsula between 
McEchran Cove and Anna I n l e t on Klunkwoi Bay. 
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Preliminary G e o l o g i c a l Report on the Brandy Mineral Claims of Ana Lake Mining  
Ltd ( N . P . L . S e p t e m b e r 30, 1969 (continued)j 

3, property, Location and Accessfcontinued^ t 

The claims group i s s i t u a t e d 35 miles due south of Sandspit and a p p r o x i ­
mately 470 miles northwest of Vancouver. 

Access to the property i s by maans of fl o a t - e q u i p p e d a i r c r a f t or boat. 
Landing p o i n t s are l i m i t e d by t i d a l f l u c t u a t i o n and steep s h o r e l i n e topography 
to a few s m a l l coves« 

4. PHYSIOGRAPHY; 

The main showings p r e s e n t l y being t e s t e d are s i t u a t e d on the peninsula 
between Anna I n l e t and Salmon Creek. The peninsula i s rocky and rugged with 
steep slopes r i s i n g at 40° from the shores to a c e n t r a l e l e v a t i o n of 1600 f e e t . 
The area i s c h a r a c t e r i z e d by near v e r t i c a l rock b l u f f s , heavy timber and exten­
sive moss and underbrush cover. 

The sharp ledges and topography i n h i b i t ready access and preclude the use 
of a standard c u t - l i n e g r i d f o r g e o l o g i c a l and geophysical survey c o n t r o l . 

5 0 HISTORY: 

The "Swede" and "Last Chance" showings were o r i g i n a l l y staked i n 1907 and 
have received sporadic e x p l o r a t i o n a t t e n t i o n i n the i n t e r v e n i n g years. The ex­
ploratory work i s described and documented where p o s s i b l e i n Weymark Engineering's 
report of January 21st, 1969. 

In summary, three short a d i t s were d r i v e n on the Swede showing on the Anna 
Inl e t s i d e of the pe n i n s u l a p r i o r to 1915. In 1916, Cranby Mining c a r r i e d out 
prospecting and d r i l l e d nine holes t o t a l l i n g 2000 f e e t i n the v i c i n i t y of the 
Swede showing, along the east s i d e of the pe n i n s u l a and on the Last Chance zone 
east of Salmon Creek. Although much of t h i s core i s reported t o have been l o s t 
In t r a n s i t , f u r t h e r researching of the records has i n d i c a t e d d e t a i l e d logs were 
made of a l l the holes and complete assays were obtained from three h o l e s . These 
r e s u l t s , i n condensed form, are presented i n Appendix* A of the present r e p o r t . 

In 1951 a f u r t h e r reconnaissance examination was made by Granby and i n 1956 
New Jersey Zinc c a r r i e d out l i m i t e d mapping, sampling and d r i l l i n g of three holes 
t o t a l l i n g 326 f e e t . 

In 1967, the property was acquired by Cosmic Lode Mines and some d r i l l i n g 
was completed i n the v i c i n i t y of the Last Chanca showings. 

Unfortunately the r e s u l t s of p r i o r e x p l o r a t i o n work are l a r g e l y u n a v a i l a b l e . 
The a v a i l a b l e data suggests much of the work was s u r f i c i a l and r e s t r i c t e d to 
l o c a l areas and the owners may have been discouraged by the then low grade of 
mi n e r a l i z a t i o n and f a l l i n g copper p r i c e s . 

6. GENERAL GEOLOGY; 

The "Geology of the Queen C h a r l o t t e I s l a n d s : has r e c e n t l y been published 
( B u l l e t i n 54, B.C. Department of Mines, by A. Sutherland Brown) with g e o l o g i c a l 
roaps on a 2 mile s c a l e . .•- v" 
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Preliminary G e o l o g i c a l Report on ths Brandy Mineral Claims of Ana take Mining  
Ltd (N.P.L.), September 30. 1969 (continued)* 

6. General Geology (continued)j 

The Brandy claims group i s s i t u a t e d w i t h i n an extensive area of Karmutsen 
basic v o l c a n i c s o v e r l a i n by l o c a l remnant'ceppings of Kunga limestone. 

Extending northward from Vancouver I s l a n d , the Karmutsen Formation r e p r e s ­
ents an accumulation of T r i a s s i c submarine basic lavas i n excess of 14,000 f e e t 
in t h i c k n e s s . Massive b a s a l t , p i l l o w l a v a , p i l l o w b r e c c i a and t u f f are dominant 
rock types with minor i n t e r l a v a limestone, sandstone and s h a l e . In g e n e r a l , the 
Karmutsen flows are f r e s h i n appearance and a l t e r a t i o n i s l i m i t e d to waak per­
vasive c h l o r i t i z a t i o n . In the v i c i n i t y of major i n t r u s i v e s , p rogressive mata-
morphism has r e s u l t e d i n f i n e derived amphibolites and amphibolite migmatites. 

The Upper T r i a s s i c - L o w e r J u r a s s i c Kunga limestone conformably o v e r l i e s the 
Karmutsen and i s equivalent to the Quatsina-Lower Bonanza Formation of northern 
Vancouver I s l a n d . 

No major i n t r u s i v e s i n t o the Karmutsen are i n d i c a t e d i n the immediate 
v i c i n i t y of the Brandy c l a i m s . The major J u r a s s i c ( ? ) quartz d i o r i t e b a t h o l i t h 
along the western coast outcrops some 3 mil e s to the west and a small a c i d stock 
of Cretaceous or T e r t i a r y age i s exposed 2 miles to the n o r t h . 

In the Queen C h a r l o t t e I s l a n d s , f o l d i n g of the Karmutsen v o l c a n i c s i s gen­
e r a l l y low order and i s o f t e n r e l a t e d to major northwestward t r e n d i n g f a u l t 
systems. Sutherland-Brown i n t e r p r e t s - a low order a n t i c l i n a l f o l d a x i s trending 
northwesterly across the mouth of Klunkwoi Bay. The Brandy claims would then be 
located on the shallow south-west dipping f l a n k of an a n t i c l i n e . A s u b s i d i a r y 
f a u l t t o the major r e g i o n a l f a u l t s , i s i n t e r p r e t e d extending along Anna I n l e t . 

7. PROPERTY GEOLOGY; 

(a) General D e s c r i p t i o n ; 

As observed during the f i e l d examination, the showings areas and 
peninsula between Anna I n l e t and Salmon Creek are e n t i r e l y u n d e r l a i n by 
Karmutsen b a s i c v o l c a n i c s and r e l a t e d dykes and s i l l s . The Karmutsen flows 
are composed of s l i g h t l y c h l o r i t i z e d and e p i d o t i z e d massive and amygdaloidal 
b a s a l t s . In surfaces exposures and d r i l l c o r e s, no p i l l o w lavas or t u f f s 
were observed and sharp i n t e r f l o w c ontacts are l a c k i n g . 

The Kunga limestone capping mapped by Sutherland-Brown l i e s to the 
south of the reconnaissance t r a v e r s e made by the w r i t e r and was not t i e d 
i n i n the f i e l d . As found i n t a l u s , the limestone i s massive, medium grey 
and moderately c r y s t a l l i n e with no i n d i c a t i o n of a l t e r a t i o n . 

As evidenced by the Kunga limestone capping, the Anna I n l e t and Salmon 
Creek showing areas are l o c a t e d i n thB upper p o r t i o n of the Karmutsen some 
200-1200 f e e t below the top of the f o r m a t i o n . 

(b) Rock Types: 

In the showing areas, three major rock types are encountered as 
f o l l o w s ; 
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Preliminary G e o l o g i c a l Report on__.the Erandy Mineral Claims of Ana Lake Mining  
IfcrijNoP.L.)* September 50, 1969 (continued): 

7. property Geology 
(b) Rock Types (continued): 

( i ) Diabase Flows: The Karmutsen b a s a l t i c Tlows are q u i t e v a r i a b l e 
, i n c o l o u r , t e x t u r e and gr a i n s i z e . In g e n e r a l , the . v o l c a n i c s are 
medium to f i n e - g r a i n e d , dense and medium to dark grey to green i n 
c o l o u r . The flows are commonly amygdaloidal and more r a r e l y f i n e l y 
p o r p f i y r i t i c . Epidote, c h l o r i t e , c a l c i t e and quartz amygdules from 
1/16" to J 1 ' are widespread. Within the dense massive f l o w s , epidote 
patches and m o t t l i n g i s common. 

Although c o n s i d e r a b l e v a r i a t i o n occurs i n appearance, e a r l i e r 
p e trographic work has i n d i c a t e d only minor m i n e r a l o g i c a l d i f f e r e n c e s 
i n the v o l c a n i c s . They are l a r g e l y composed of p l a g i o c l a s e , pyroxene 
and..chlorite with minor accessory magnetite - s u b - o p h i t i c t e x t u r e s are 
commonest and the flows are consequently c l a s s i f i e d as diabases. 

Within the diabase sequence, flow c o n t a c t s , flow s t r u c t u r e s and 
primary f e a t u r e s are l a c k i n g and i n d i v i d u a l flows cannot be d i s t i n g ­
u i shed. The observed v a r i a t i o n s are g r a d a t i o n a l and e r r a t i c with no 
l a t e r a l c o n t i n u i t y . Even c o a r s e l y amygdaloidal flows grade i n t o dense 
non-amygdaloidal diabasa over a few tens of f e e t . On the ba s i s of the 
present evidence, the v a r i a t i o n s noted probably have r e s u l t e d from 
normal d i f f e r e n t i a t i o n w i t h i n / a t h i c k l a v a flow* 

a ( i i ) D i o r i t e ; A medium to coarse grained l i g h t greenish grey d i o r i t e 
with a d i s t i n c t i v e granular " s a l t and pepper" t e x t u r e i s evident i n a l l 
the working areas. The d i o r i t e , v a r y i n g from 3 to 30 f e e t i n width, i s 
almost i n v a r i a b l y i n g r a d a t i o n a l contact over s e v e r a l f e e t with the 
diabase f l o w s . Present data i n d i c a t e s l i t t l e c o n t i n u i t y of the d i o r -
i t i c s e c t i o n s and suggests the d i o r i t e i n part may be a normal grada­
t i o n a l phase of the diabase. 

In only one case has the d i o r i t e been observed i n obvious i n t r u s ­
i v e c o n t a c t . In Hole no; 18 a d i o r i t e dyke with sharp contacts and 
c h i l l e d margins cut s the v o l c a n i c s . This one observation presents the 
p o s s i b i l i t y t h a t the d i o r i t e may have i n t r u d e d the diabases as l a t e -
stage dykes, s i l l s and lenses which have been p a r t i a l l y a s s i m i l a t e d by 
the s t i l l hot l a v a s . 

As the d i o r i t e i s unmineralized and c a r r i e s only t r a c e amounts of 
p y r i t e , the bulk grade of copper m i n e r a l i z a t i o n can be adversely a f f e c ­
ted by a preponderance of d i o r i t i c m a t e r i a l . U n f o r t u n a t e l y , the present 
l i m i t e d i n f o r m a t i o n precludes any co n c l u s i o n s on the pa t t e r n and d i s ­
t r i b u t i o n of the d i o r i t e s . No r e l a t i v e i n c r e a s e i n the amount of 
d i o r i t e i s obvious between the Anna I n l e t , Salmon Creek and i n t e r v e n i n g 
areas. 

( i i i ) Diabase Dykes: Occasional f i n e t o medium grained dark grey t o 
black diabase dykes are present throughout the examination area. The 
dykes, v a r y i n g from 1 foot to 3D feBt i n width, are g e n e r a l l y s t e e p l y 
d i p p i n g . C h i l l e d margins are common and narrow quartz-carbonate v e i n -
l e t s are freq u e n t . The dykes are v i r t u a l l y unmineralized but i n f r e ­
quently c a r r y coarse c h a l c o p y r i t e seams r e m o b i l i z a d from the adjacent 
v o l c a n i c s . 
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Preliminary G e o l o g i c a l Report on the .Brandy Mineral Claims of Ana Lake Mining  
Ltd (N.P.L.h September 30, 1969 (continued): 

7. property Geology 
(b) Rock Types 

( i i i ) Diabase Dykes (continued): 

The diabase dykes most probably represent the l a t e s t stage of 
i n t r u s i o n associated with the Karmutsen accumulation. As evidenced 
i n Hole n o i 15, the dykes are l a t e r and i n t r u d e the t y p i c a l d i o r i t e 
s e c t i o n s . 

The diabases, d i o r i t e s and dykes are v a r i a b l y weakly magnetic 
to non-magnetic. Magnetite i s u b i q u i t o u s to a l l the rock types and 
shows no p r e f e r e n t i a l a s s o c i a t i o n with the v a r i o u s phases or with the 
m i n e r a l i z a t i o n . 

(c) Structures 

Due to the l a c k of primary f e a t u r e s and marker horizons w i t h i n the 
v o l c a n i c s , the a l t i t u d e of the flows i s somewhat u n c e r t a i n . As determined 
from amygdaloidal lenses east of Salmon Creek and i n d i c a t e d by the nearby 
conformable Kunga limestone, the v o l c a n i c s g e n e r a l l y trend 320°-350° 
(magnetic) and dip s h a l l o w l y to the wast at 25°-30°. 

A major s t e e p l y d i p p i n g f a u l t -has been i n t e r p r e t e d by Sutherland-Srown 
passing along Anna I n l e t . A second s i m i l a r f a u l t i s p o s t u l a t e d trending 
345° (magnetic) along Salmon Creek. Eetween these f a u l t s , two d i s t i n c t 
s u b - p a r a l l e l l i n e a r s are noted on the a i r p h o t o s c r o s s i n g the p e n i n s u l a . 
Although no d i r e c t c o r r e l a t i n g evidence was found on the ground, these 
l i n e a r s may i n d i c a t e the l i m i t s of a zone of d i l a t e n c y and weak shearing 
developed across the p e n i n s u l a between the two f a u l t systems. 

No i n d i c a t i o n of strong s t r u c t u r e or f a u l t i n g was observed in the 
immediate examination area. A few t i g h t c h l o r i t i c shears are present i n 
the a d i t s and vague areas of weak b r e c c i a t i o n and. f i n e c h l o r i t i c f r a c t u r i n g 
are evident. These f e a t u r e s appear to be r e l a t e d to l o c a l c o o l i n g phenomena 
with i n the v o l c a n i c s r a t h e r than to c r u s t a l d i s t u r b a n c e s . J o i n t i n g i n sev­
e r a l d i r e c t i o n s i s moderately developed w i t h i n the diabase. 

(d) M i n e r a l i z a t i o n : 

M i n e r a l i z a t i o n i s confined to the diabase flows and c o n s i s t s of f i n e 
disseminations, blBbs, h a i r - l i n e v e i n l e t s and s t r i n g e r s of c h a l c o p y r i t e and 
minor b o r n i t e . P y r i t e i s present only i n t r a c e amounts and where evident 
i s g e n e r a l l y unaccompanied by copper m i n e r a l s . B o r n i t e appears to be 
primary rather than secondary. 

The m i n e r a l i z a t i o n i s extremely e r r a t i c and i s found s c a t t e r e d through­
out a l l phases of the diabase with no obvious s t r u c t u r a l c o n t r o l . Dissemi­
nated sulphides show some p r e f e r e n t i a l c o n c e n t r a t i o n i n the f i n e r grained 
and e p i d o t i z e d phases and i n f l o w s with heavy epidote amygdules. Within 
the amygdules, f i n a k e r n e l s and blebs of c h a l c o p y r i t e f o l l o w i n g the r a d i ­
a ting epidote c r y s t a l s are o£ten observed, f i n e v e i n type m i n e r a l i z a t i o n 
i s more commonly encountered i n the weakly c h l o r i t i z e d and f i n e l y f r a c t u r e d 
v o l c a n i c s . 



6 
Preliminary G e o l o g i c a l Report on the Brandy Mineral Claims of Ana Lake f i n i n g  
Ltd ( N . P . t . ) t September 30, 1959 (continued): 

V Property Geology 
(d) M i n e r a l i z a t i o n (continued): 

Although t h i s p r e f e r e n t i a l a s s o c i a t i o n i s e v i d e n t , l a r g e amounts of 
s i m i l a r rock are present which are unmineralized or c a r r y only t r a c e amounts 
of copper. Conversely, the coarser grained dense flows are occasionally 
hBavily m i n e r a l i z e d with s t r i n g e r s and blebs of sulphides. 

Due to the extremely e r r a t i c d i s t r i b u t i o n of the m i n e r a l i z a t i o n , rep­
r e s e n t a t i v e grades are d i f f i c u l t to estimate without d e t a i l e d sampling. 
Present evidence i n d i c a t e s the higher grade s e c t i o n s (e.g. i n excess of 
l j $ copper) although widespread, have l i m i t e d l a t e r a l c o n t i n u i t y and grade 
i n t o weakly m i n e r a l i z e d rock. 

As shown on the accompanying p l a n s , copper m i n e r a l i z a t i o n has been 
tested over a width of some 300 f e e t along Anna I n l e t and 500 f e e t on the 
Salmon Creek s i d e . Both areas f a l l w i t h i n the zone of shearing p o s t u l a t e d 
crossing the p e n i n s u l a . Notably, the f u l l width of the zone has not been 
teste d and broad gaps e x i s t between i n d i v i d u a l workings. 

Although copper showings are reported outside t h i s zone, some concen­
t r a t i o n of m i n e r a l i z a t i o n i s i m p l i e d w i t h i n the s t r u c t u r e . This r e l a t i o n ­
ship may simply be apparent due to the amount of work completed but more 
probably r e f l e c t s some r e m o b i l i z a t i o n of the s u l p h i d e s w i t h i n the zone of 
weak f r a c t u r i n g . 

On the reconnaissance t r a v e r s e across the p e n i n s u l a , s i m i l a r v o l c a n i c 
rocks and f r a c t u r i n g were encountered. M i n e r a l i z a t i o n was not observed i n 
outcrops above the 800 f o o t e l e v a t i o n but has been reported p r e v i o u s l y . 
Throughout much of the area, weathering has leached copper to a depth of a 
few f e e t and s u l p h i d e s are r a r e l y observed on surface exposures. 

The present evidence favours a primary o r i g i n of the s u l p h i d e s as 
o r i g i n a l c o n s t i t u e n t s of the flows with some minor e a r l y r e m o b i l i z a t i o n of 
the copper m i n e r a l s . 

(e) A l t erat ion ":: 

No s i g n i f i c a n t a l t e r a t i o n accompanies the m i n e r a l i z a t i o n . A l l the 
flows are v a r i a b l y and weakly c h l o p i t i z e d and e p i d o t i z e d and are cut by 
occasional random q u a r t z - c a l c i t e s t r i n g e r s and v e i n l e t s . 

Amphibolite development, normally extending f o r some d i s t a n c e from the 
i n t r u s i v e bodies, i s e n t i r e l y l a c k i n g . 

8. DISCUSSION: 

The Karmutsen Formation has long been recognized as a b a s i c v o l c a n i c 
sequence enriched i n copper. Many i n v e s t i g a t o r s regard the Karmutsen as the 
source of the copper and i r o n found i n the important skarn deposits of the over­
ly i n g Quatsino (Kunga) Formation. 
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Preliminary G e o l o g i c a l Report on the Srendy M i n e r a l Claims o f A n a Lake Mining  
Ltd (N.P.L.). September 50, 1969 (continued): 

8 0 Discussion (continued); 

M i n e r a l i z a t i o n s i m i l a r to t h a t on the Brandy claims i s widespread through­
out the Karmutsen and i s notable p a r t i c u l a r l y on northern Vancouver I s l a n d . The 
Brandy group m i n e r a l i z a t i o n appears to be somewhat more extensive and stronger 
than recognized elsewhere. 

As o u t l i n e d above, the p r e l i m i n a r y examination has i n d i c a t e d l i t t l e c o n t i n ­
u i t y of the higher grade (e.g. 1.5^) copper zones on the Ana Lake Property. A 
large tonnage of low-grade rock i s evident but whether s u f f i c i e n t higher grade 
sections are present to give a v i a b l e bulk grade has yet to be e s t a b l i s h e d . 
Conceivably, f u r t h e r work may i n d i c a t e one or more areas where s e l e c t i v e bulk 
mining might be warranted. 

9. CONCLUSIONS: 

An extensive area of low-grade copper m i n e r a l i z a t i o n i s present on the 
Brandy claim group. I n s u f f i c i e n t work has been completed to determine p o s s i b l e 
grades or d e f i n e areas of greater p o t e n t i a l . 

M i n e r a l i z a t i o n i s r e l a t e d to the upper Karmutsen sequences and appears to 
be a primary c o n s t i t u e n t of the b a s i c f l o w s . As no nearby i n t r u s i v e s are evident 
depth c o n t i n u i t y i s probably c o n s i d e r a b l e . 

Further e v a l u a t i o n of the property w i l l n e c e s s i t a t e d e l i m i t i n g of the non-
mineralized d i o r i t e zones and d e t a i l e d sampling of the diabases. As evidenced 
by the present d r i l l i n g , core recovery i s e x c e l l e n t and diamond d r i l l i n g can be 
used e f f e c t i v e l y to sample the p r o p e r t y . 

The present core has only been v i s u a l l y estimated f o r grade. Consideration 
should be given to s p l i t t i n g t h i s core f o r assay and c o r r e l a t i n g these r e s u l t s 
with the surface sampling to give l o c a l grade extimates. 

The present high copper p r i c e , lower bulk mining c o s t s and advantageous 
tide-water l o c a t i o n are favourable f e a t u r e s a f f e c t i n g f u r t h e r development of the 
property. The sharp topography, although i n h i b i t i n g surface access, may be 
b e n e f i c i a l i f f u t u r e production i s warranted. 
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