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S e c h e l t I n l e t Area 
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Dear S i r s : 

At your r e q u e s t we have examined the data from the e x p l o r a t i o n 
program c a r r i e d out to date on the above-named p r o p e r t y . S u p p l i e d 
to us was the f o l l o w i n g : 

1) G e o p h y s i c a l Report on Induced P o l a r i z a t i o n , Magnetometer 
and VLF-EM Survey by Douglas MacQuarrie, g e o p h y s i c i s t , 
A p r i l 14, 1983. 

2) Report and Work P r o p o s a l on the C h a l i c e P r o p e r t y , by Edward 
W. Grove, c o n s u l t i n g g e o l o g i c a l engineer, June 1, 1983. 

3) G e o l o g i c a l Map of the C h a l i c e I Claim by Steven Hodgson. 

4) S o i l Geochemistry Map showing g o l d r e s u l t s of the C h a l i c e I 
C l a i m s . 

Much of the work, i n examining the data, which a l s o i n v o l v e d some 
data r e d u c t i o n , was done by R.R. F a s s l e r , g e o p h y s i c i s t . 
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Our comments on each of the surveys are as f o l l o w s : 

1) Magnetic Survey 
The d a t a was o n l y p a r t i a l l y contoured. We f e l t more use c o u l d be 
made o f the survey by c o n t o u r i n g the data down to a 500-gamma i n 
t e r v a l , which i s s t i l l a r a t h e r l a r g e contour i n t e r v a l . The d a t a , 
however, i s q u i t e n o i s y , which i s q u i t e l i k e l y due to the v a r i e t y 
of i n t r u s i v e r o c k - t y p e s o c c u r r i n g on the p r o p e r t y . 

Many o f the contours are p a r a l l e l o r . s u b - p a r a l l e l to the survey 
l i n e s . The f i r s t thought i s t h a t the d i u r n a l c o r r e c t i o n s were not 
done p r o p e r l y i n the f i e l d , which could a l s o be the cause of the 
n o i s y d a t a . However, some g e o l o g i c a l s t r u c t u r e as w e l l as a l l o f 
the i n t r u s i v e dykes are p a r a l l e l and s u b - p a r a l l e l to the survey 
l i n e s . Furthermore, many of the anomalous highs do 'cross from one 
l i n e to the next. 

Some o f the magnetic h i g h s c o r r e l a t e with topographic h i g h s . T h i s 
can be caused by l e s s overburden on h i l l t o p s than elsewhere. Or, 
the w r i t e r f e e l s , a more l i k e l y cause of the magnetic h i g h i s 
caused by a c e r t a i n r o c k - t y p e t h a t i s more r e s i s t i v e to weather
ing r e s u l t i n g i n t o p o g r a p h i c h i g h s . Contrary to t h i s c o r r e l a t i o n , 
o t h e r h i g h s occur on the s i d e of topographic highs and some mag
n e t i c lows c o r r e l a t e with t o p o g r a p h i c highs. 

There are a number of l i n e a l magnetic lows that f o r the most p a r t 
are s t r i k i n g n o r t h w e s t e r l y . There i s a s t r o n g p o s s i b i l i t y t h a t 
these are caused by g e o l o g i c a l s t r u c t u r e such as f a u l t s , shear 
zones and/or c o n t a c t s . Some of these c o r r e l a t e with t o p o g r a p h i c 
lows which can mean deeper overburden and t h e r e f o r e a lower mag
n e t i c response. However, very o f t e n the cause of topographic lows 
such as creek v a l l e y s i s g e o l o g i c a l s t r u c t u r e . 

A few o f the magnetic highs c o r r e l a t e with or occur near known 
s u l p h i d e m i n e r a l i z a t i o n some of which are a u r i f e r o u s . T h i s would 
suggest t h a t the o t h e r magnetic highs may i n d i c a t e areas to ex
p l o r e f o r g o l d m i n e r a l i z a t i o n as w e l l . 

In c o n c l u s i o n , the magnetometer appears to be a u s e f u l t o o l f o r 
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mapping geology. I t a l s o i n d i c a t e s areas to e x p l o r e f o r g o l d min
e r a l i z a t i o n r a t h e r than p i n p o i n t i n g the m i n e r a l i z a t i o n i t s e l f . 

I t i s f e l t t h a t f u r t h e r r e d u c t i o n of the data such as f i l t e r i n g 
t e c h n i q u e s would have l i m i t e d use and i s not recommended at t h i s 
time. 

2) VLF-EM Survey 

Two s t a t i o n s were read i n c a r r y i n g out the survey, Hawaii and 
S e a t t l e . The d i r e c t i o n to the S e a t t l e t r a n s m i t t e r i s p a r a l l e l to 
the d i r e c t i o n of the survey l i n e s and t h e r e f o r e the data i s q u i t e 
u s e l e s s . 

The d i r e c t i o n to the Hawaii s t a t i o n , however, i s p e r p e n d i c u l a r to 
the s u rvey l i n e s . We t h e r e f o r e F r a s e r - f i l t e r e d t h i s d a t a which 
r e v e a l e d s e v e r a l n o r t h e a s t e r l y - t r e n d i n g conductors, f i v e of which 
are shown by MacQuarrie on h i s map. 

The F r a s e r - f i l t e r i n g r e v e a l e d f o u r e x t r a conductors t h a t are 
somewhat weaker than the o t h e r f i v e . Furthermore, i t has shown 
t h a t the westernmost conductor and the one near the b a s e l i n e each 
may be two p a r a l l e l conductors r a t h e r than one. 

Most of the s o u t h e a s t e r n conductors c o r r e l a t e at l e a s t p a r t l y 
with known m i n e r a l i z a t i o n , as, f o r example the TY zone and the PC 
zone. However, the JR zone and the DF zone occur between VLF-EM 
c o n d u c t o r s . The VLF-EM survey d i d not cover the NL zone due to 
Hydro l i n e s nor the C zone on the beach. Furthermore there i s 
o n l y minimal c o r r e l a t i o n between the VLF-EM conductors and the 
s o i l g e ochemistry g o l d r e s u l t s . 

The VLF-EM appears to be more of a mapping t o o l of g e o l o g i c a l 
s t r u c t u r e r a t h e r than a d i r e c t i n d i c a t o r of m i n e r a l i z a t i o n . I t 
should be remembered that VLF-EM conductors are very s u r f i c i a l 
due to the r e l a t i v e l y high frequency. C o n v e n t i o n a l EM methods 
such as the MaxMin h o r i z o n t a l loop may be much more b e n e f i c i a l 
s i n c e the depth of e x p l o r a t i o n i s much g r e a t e r . 

3) Induced P o l a r i z a t i o n 

I t i s expected t h a t the IP method would work q u i t e w e l l s i n c e the 
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g o l d m i n e r a l i z a t i o n o c c u r s with s u l p h i d e s . However, i n the 
w r i t e r ' s o p i n i o n , i t o n l y responded to some of the m i n e r a l i z a 
t i o n , most n o t a b l y the JR zone. 

I t i s f e l t , however, th a t none of the zones were t e s t e d thorough
l y enough. The IP survey d i d not c r o s s some of the zones and 
where i t d i d , the depth of e x p l o r a t i o n was q u i t e shallow. 

The southwestern p a r t of the survey area has a lower background 
of about 2 msec compared to the r e s t of the survey area where 
i t ' s about 6 msec. T h i s i n d i c a t e s a change i n bedrock though 
g r a n o d i o r i t e appears to be the bedrock mapped i n both a r e a s . 

4) R e s i s t i v i t y 

T h i s survey s h o u l d respond to the a l t e r a t i o n of e p i t h e r m a l v e i n 
systems as r e s i s t i v i t y lows. However, being p a r t of the IP s u r 
vey, i t s depth o f e x p l o r a t i o n i s a l s o q u i t e shallow. The r e s i s t 
i v i t y lows appear to be caused by topographic lows caused by 
deeper overburden r a t h e r than a l t e r a t i o n w i t h i n the bedrock i t 
s e l f . 

5) S o i l Geochemistry ( f o r g o ld) 
T h i s appears to be the most d i a g n o s t i c t o o l on the p r o p e r t y . The 
g o l d a n a l y s i s of the s o i l appears to have responded to most of 
the g o l d m i n e r a l i z a t i o n d i s c u s s e d to date on the p r o p e r t y , some
times w i t h v e r y s t r o n g v a l u e s as high as 6,600 ppb. The back
ground i s l e s s than 5 ppb. T h i s i n d i c a t e s a very low m o b i l i t y o f 
g o l d w i t h i n the s o i l which i s normal. In other words, a s o i l sam
p l e would have to be very c l o s e to the source i n o r d e r to respond 
to i t . As a r e s u l t , and c o n s i d e r i n g the s i z e of the g r i d i s 50 m 
by 25 m, i t i s p o s s i b l e f o r a g o l d - t e s t e d s o i l sample to miss 
g o l d m i n e r a l i z a t i o n , or at l e a s t to respond with a value t h a t i s 
b a r e l y anomalous. D e t a i l i n g should t h e r e f o r e be c a r r i e d out 
around any sample s i t e with g o l d r e s u l t s above, say, 30 ppb. A 
suggested d e t a i l g r i d would be 10 m c e n t e r s f o r 50 m i n each 
d i r e c t i o n . 

The f o l l o w i n g , on a l i n e by l i n e b a s i s , was observed i n c o r r e l a t 
ing each of the g o l d highs with the mapped geology and the geo
p h y s i c a l s u r v e y s . Each anomaly i s l o c a t e d by the number of meters 
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i t ' s c e n t e r i s west or e a s t o f the b a s e l i n e ( i . e . 50W means 50 m 
west of the b a s e l i n e ) . 

L i n e 0+00 
60V7 - 10 ppb g o l d 

- c o r r e l a t e s to known p y r i t e showing 
- h i g h IP v a l u e of 8.5% at n = 3 about 25 m ea s t o f p y r i t e 
showing 
- p o s s i b l y southwestern e x t e n t i o n of PC zone 

L i n e 100N 
75W - 70 ppb 

- c o r r e l a t e s with showing known as PC zone wich c o n t a i n s 
p y r i t e 

- IP hig h of 8% about 25 m west 

L i n e 200N 
450 to 650 W - 10 ppb 

- c o r r e l a t e s with IP h i g h of 2.5 to 3.0% (background i s 
0.5% here) and magnetic h i g h 

200E - 10 ppb 
- c o r r e l a t e s with IP h i g h of 6% and p y r r h o t i t e m i n e r a l i z a 
t i o n . 

L i n e 300N 
25 to 100E - 10 to 40 ppb 

- c o r r e l a t e d with p y r i t e and small magnetic high 
- p o s s i b l e southwest e x t e n t i o n of JR zone. 

370E - 1000 ppb 
- o c c u r s about 80 m west of NL zone and t h e r e f o r e c o u l d 
e a s i l y be new g o l d zone 

L i n e 400N 
B a s e l i n e - 2000 ppb 

- c o r r e l a t e s with JR zone and IP high of 8% 

200E - 20 ppb 
- IP high o f 8% i s 25 m e a s t 
- c o r r e l a t e s with magnetic high of 8000 gammas 
- near p y r i t e m i n e r a l i z a t i o n 

L i n e 500N 
900W - 80 ppb 

no known c o r r e l a t i o n but could w e l l be southwestern 
e x t e n s i o n of C1 and C2 zones. 
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275W - 220 and 1440 ppb 
- c o r r e l a t e s with DF zone which c o n t a i n s p y r i t e 

450E - 40 ppb 
- c o r r e l a t e s with p y r i t i z a t i o n and IP high of 7% 

L i n e 600N 
85E - 20 ppb 

- q u a r t z - p y r i t e v e i n s o c c u r nearby 
- c o r r e l a t e s with magnetic high of 7500 gammas and IP hig h 
of 6 to 7% 

L i n e 700 N 
875W - 160 ppb 

- c o r r e l a t e s with C1 and C2 zones 

L i n e 1000N 
900W - 20 to 40 ppb 

- c o u l d be n o r t h e a s t e r n e x t e n s i o n of C8 zone 
- no o t h e r data a v a i l a b l e 

475 to 725W - 10 t o 40 ppb 
- no data a v a i l a b l e 
- p o s s i b l e i n d i c a t i o n o f new m i n e r a l i z a t i o n 

L i n e 1200N 
50W - 80 ppb 

- 50 m ea s t of p y r i t i z a t i o n and IP high of 6.5% 
- p o s s i b l e new m i n e r a l zone 

L i n e s 1300N to 1700N 
- numerous anomalous v a l u e s 40 to 6,600 ppb with which 
the r e i s no c o r r e l a t i n g d a t a and y e t the values are v e r y 
i n t e r e s t i n g (no IP done i n t h i s area) 
- e x c e p t i o n i s 6600 ppb high at (1500N 875E) which c o r r e l 
a t e s with p y r i t i z a t i o n 
- on n o r t h e a s t e r n p a r t of survey i s e a s t e r l y - t r e n d i n g h i g h 
o c c u r r i n g on l i n e s 1500N, 1600N and 1700N c o n t a i n i n g v a l u e s 
of 40 ppb, 700 ppb and 300 ppb, r e s p e c t i v e l y . W i t h i n t h i s 
anomaly between l i n e s 1500N and 1600N i s p y r i t i z a t i o n . 

C o n c l u s i o n s and Recommendations 

There are many p r o s p e c t i n g t a r g e t s on the C h a l i c e p r o p e r t y , e s 
p e c i a l l y as r e v e a l e d by the g e o l o g i c a l mapping and the g o l d s o i l 



geochemistry survey. In our o p i n i o n , however, we f e e l the most 
l o g i c a l o p t i o n at t h i s p o i n t i s to c o n c e n t r a t e on two to f o u r of 
the best showings w i t h the f o l l o w i n g program: 

1) S o i l sample on a 10 m c e n t e r g r i d at l e a s t 50 m i n each 
d i r e c t i o n as mentioned above. A l l samples c o u l d be t e s t e d 
f o r g o l d as w e l l as p o s s i b l y o t h e r metals. As the r e s u l t s 
are o b t a i n e d , the 10 m c e n t e r g r i d may have to be extended. 

2) D e t a i l e d r e s i s t i v i t y - IP s u r v e y i n g should be c a r r i e d out 
u s i n g a s m a l l e l e c t r o d e s p a c i n g of 15 to 50 m f o r proper 
d e l i n e a t i o n , with a h i g h number of s e p a r a t i o n s f o r a good 
depth p e n e t r a t i o n . Our e x p e r i e n c e i s t h a t d e t a i l e d r e s i s t 
i v i t y s e c t i o n s a c r o s s e p i t h e r m a l g o l d v e i n s have been very 
u s e f u l i n d e l i n e a t i n g the a l t e r a t i o n zone, and hence the 
a s s o c i a t e d g o l d q u a r t z - c a r b o n a t e v e i n , and hence an optimum 
d r i l l t a r g e t . On the C h a l i c e p r o p e r t y , s u l p h i d e s are a s s o c 
i a t e d with the g o l d m i n e r a l i z a t i o n , and t h e r e f o r e the IP 
r e a d i n g s should be v e r y u s e f u l as w e l l i n m i n e r a l d e l i n e a 
t i o n . The r e s i s t i v i t y - IP survey would be used f o r d e t e r 
mining the e x t e n t of the g o l d m i n e r a l i z a t i o n both down d i p 
and along s t r i k e . 

3) Diamond d r i l l i n g based on the work d i s c u s s e d above should 
then be done. C o n s i d e r i n g t h a t the volume amount o f g o l d i s 
e x c e s s i v e l y s m a l l , good core r e c o v e r y i s a must. T h i s i s 
best accomplished with a l a r g e diameter d r i l l c o r e . A face 
d i s c h a r g e b i t may a l s o be necessary. 

For g e n e r a l p r o s p e c t i n g , on the C h a l i c e p r o p e r t y , s o i l geochem
i s t r y with t e s t i n g f o r g o l d i s by f a r the best method. The survey 
should be extended over the remainder of the p r o p e r t y u s i n g the 
same g r i d s i z e . A l l samples with g o l d above 30 ppb should be de
t a i l e d , as mentioned above, by 10 m c e n t e r s , 50 m i n each d i r e c 
t i o n . T h i s should then be f o l l o w e d up by backhoe t r e n c h i n g , i f 
p o s s i b l e . 

The e x p l o r a t i o n u s e f u l n e s s of the VLF-EM instrument appears to be 



l i m i t e d at t h i s stage o f e x p l o r a t i o n on the C h a l i c e I c l a i m . As 
f u r t h e r knowledge i s g a i n e d , t h i s may change. Only p a r t of the 
g r i d i s surveyed by VLF-EM. I t i s the l e a s t expensive of geophys
i c a l t o o l s and t h e r e f o r e i t may be c o s t e f f e c t i v e to survey the 
r e s t o f the g r i d , anyway. 

MaxMin h o r i z o n t a l loop EM would d e t e c t c onductors a t a much 
g r e a t e r depth than the VLF-EM s i n c e the VLF-EM, as mentioned 
above, i s v e r y s u r f i c i a l . The w r i t e r i s d o u b t f u l , however, wheth
er h o r i z o n t a l l o o p would d e l i n e a t e m i n e r a l i z a t i o n , but, c o n s i d e r 
ing the p r o p e r t y ' s l o c a t i o n , i t i s c e r t a i n l y i n e x p e n s i v e enough 
to t e s t . 

R e s p e c t f u l l y s u b m itted, 
GEtVjmONICS SURVEYS LTD. 


