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1. INTRODUCTION 

Total field magnetometer and Very Low Frequency Electro- 

Magnetic (VLF-EM) surveys have been carried out on the Haida 

Gold Project's Main Grid, East Grid and West Grid on behalf of 

Teck Explorations Ltd. In addition, an Induced Polarization 

(IP) and resistivity survey has been completed on the Main Grid. 

The Haida Gold property is located approximately 16 

kilometers northwest of Little Fort, British Columbia. All 

grids are accessible via Highway 24. The Taweel Forestry road 

leads northwest to the Main Grid, from Highway 24, the 

southwestern corner of the East Grid reaches Highway 24, and an 

old mining road, walked from Highway 24, leads to the West Grid. 

Previous work has included numerous small pits and adits 

dating back to the 1930's. Recent work has included soil 

geochemistry, magnetometer, VLF-EM and IP geophysical surveying, 

as well as trenching and percussion and diamond drilling. 

The objective of the present geophysical surveying was: 

first, on the Main Grid, to infill 1988 geophysical lines and 

thereby evaluate the Grid area for magnetite-pyrrhotite skarn 

mineralization known to have interesting Cu and Au values: 

second, to test the source of the East Grid's aero-magnetic 

anomaly for possible Au mineralization: and third, to evaluate 

the West Grid for the source of elevated polymetallic values 
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f o u n d  i n  s o i l s .  

An EDA Model Omni P l u s  c o m b i n e d  t o t a l  f i e l d  m a g n e t o m e t e r -  

/VLF-EM s y s t e m  t o g e t h e r  w i t h  a n  EDA Model Omni 4 base s t a t i o n  

m a g n e t o m e t e r  w e r e  u s e d  t o  make a l l  m a g n e t o m e t e r  a n d  VLF-EM 

m e a s u r e m e n t s ,  e m p l o y i n g  a 2 5  m e t e r  s t a t i o n  i n t e r v a l  over  t h e  

t h r e e  g e o p h y s i c a l  s u r v e y  g r i d  a reas .  The  Main  G r i d  w a s  s u r v e y e d  

u s i n g  t h e  NSS A n n a p o l i s ,  Md. ( 2 1 . 4  kHz)  VLF-EM b r o a d c a s t i n g  

s t a t i o n ,  w h i l e  t h e  E a s t  a n d  West g r i d s  w e r e  s u r v e y e d  u s i n g  t h e  

N L K  S e a t t l e ,  Wash. ( 2 4 . 8  kHz)  VLF-EM b r o a d c a s t i n g  s t a t i o n .  

An E D A  Model I P - 6  s i x  c h a n n e l  t i m e  d o m a i n  I P  and 

r e s i s t i v i t y  r ece ive r  u s i n g  "mode 2 ( T D  = 1 2 0  m s ,  t p  = 90 m s ) " ,  

t o g e t h e r  w i t h  a P h o e n i x  Model I P T - 1  t r a n s m i t t e r ,  t h a t  p r o d u c e d  a 

t w o  s e c o n d  o n / t w o  s e c o n d  o f f  s i g n a l ,  w e r e  u s e d  t o  make t h e  Main 

G r i d  I P  a n d  r e s i s t i v i t y  m e a s u r e m e n t s .  I P  e f f e c t s  w e r e  recorded 

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

v a l u e s  w e r e  n o r m a l i z e d  i n  u n i t s  o f  o h m - m e t e r s .  P o l e - d i p o l e  

a r r a y  w a s  u t i l i z e d  t o  m a k e  a l l  o f  t h e  m e a s u r e m e n t s  u s i n g  a n  

i n t e r e l e c t r o d e  d i s t a n c e  o f  50  meters r e c o r d i n g  f o u r  s e p a r a t i o n s  

a t  e a c h  s t a t i o n .  

I P  f i e l d w o r k  t o o k  p l a c e  d u r i n g  t h e  per iod  O c t o b e r  1 9 ,  1989 

t o  O c t o b e r  2 8 ,  1 9 8 9 ,  u n d e r  t h e  d i r e c t i o n  o f  M a r t i n  S t .  P i e r r e ,  

g e o p h y s i c i s t .  M a g n e t o m e t e r  a n d  VLF-EM f i e l d w o r k  w a s  u n d e r t a k e n  

b y  G r a n t  D.  L o c k h a r t ,  g e o p h y s i c i s t ,  d u r i n g  t h e  p e r i o d  October  

2 8 ,  1989 t o  November 6 ,  1989 .  C e r t i f i c a t e s  o f  q u a l i f i c a t i o n  a r e  

t 



- 3 -  

1 

I 

OT 

m 

m 

m 

i nc luded  i n  t h i s  r e p o r t .  

2 .  DESCRIPTION O F  CLAIMS 

The Haida Gold p r o p e r t y  i s  composed of 19 con t iguous  

c l a i m s ,  t o t a l l i n g  230 u n i t s .  D e t a i l s  a r e  a s  f o l l o w s :  

Claim No. 

N U F  1 
T U N  1 
T U N  2 
FORT 7 
FORT 9 
V I T  1 
V I T  2 
V I T  3 
V I T  4 
V I T  5 
V I T  6 
V I T  7 
V I T  8 
V I T  9 
V I T  1 0  
V I T  11 
V I T  12 
V I T  1 3  
V I T  1 4  

U n i t s  

15 
16 
20 
4 
4 
20 
20 
18 
20 
15 
10 
1 
1 

10 
4 
12 
12 
8 
20 

Record No. 

2927 
2921 
2922 
178 
428 
7062 
7063 
7064 
7065 
7066 
7067 
7068 
7069 
8903 
8904 
8905 
8906 
8925 
8926 

Expiry Date 

9 September 
8 September 
8 September 

30 December 
25 June 
29 May 
29 May 
29 May 
29 May 
29 May 
29 May 
29 May 
29 May 
30 September 
2 October  
3 October  
2 October  

25 October  
26 October  

1999 
1999 
1999 
1995 
1999 
1999 
1997 
1997 
1999 
1998 
1999 
1998 
1997 
1990 
1990 
1990 
1990 
1990 
1990 

Electrum Resources  Limited i s  t h e  owner of  t h e s e  c l a i m s .  

V i t a l  P a c i f i c  Resources  Limited has an o p t i o n  and Teck 

E x p l o r a t i o n s  Ltd.  i s  t h e  c u r r e n t  o p e r a t o r  of t h e  c l a i m s .  

3 .  PROPERTY GEOLOGY 

The f o l l o w i n g  summary of t h e  p r o p e r t y  geology has  been 
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p r o v i d e d  b y  T o r  B r u l a n d ,  c o n s u l t i n g  g e o l o g i s t  f o r  T e c k  

E x p l o r a t i o n s  L t d .  

" T h e  p r o p e r t y  i s  m a i n l y  u n d e r l a i n  b y  NW-SE t r e n d i n g  u p p e r -  

T r i a s s i c  t o  l o w e r  J u r a s s i c  Nicola  G r o u p  v o l c a n i c s  a n d  s e d i m e n t s .  

The  s e q u e n c e ,  w h i c h  i s  d o m i n a t e d  by  f i n e  g r a i n e d  a r g i l l i t e ,  

c h e r t ,  t u f f  a n d  l i m e s t o n e  i n  t h e  S W  a n d  a n d e s i t e  a n d  

v o l c a n i c l a s t i c s  i n  t h e  NE, d i p s  s t e e p l y  t o  t h e  SW. T h e  

l i m e s t o n e ,  0 . 5  - 2m t h i c k ,  c a n  be u p  t o  1 0  rn i n  t h i c k n e s s .  

T h i s  s e q u e n c e  has b e e n  i n t r u d e d  b y  f o u r  i n t r u s i v e  e p i s o d e s  

f o r m i n g  t h e  T h u y a  B a t h o l i t h  i n  t h e  s o u t h ,  a n d  s e v e r a l  

g r a n o d i o r i t e ,  d i o r i t e  and g a b b r o  s t o c k s  t h r o u g h o u t  t h e  p r o p e r t y .  

T h e  a g e  of t h e  i n t r u s i v e s  i s  u n c e r t a i n  b u t  i s  b e l i e v e d  t o  be 

c o e v a l  t o  t h e  N i c o l a  v o l c a n i c s .  The a r ea  h a s  b e e n  t h r o u g h  

s e v e r a l  e p i s o d e s  o f  f a u l t i n g ,  c r e a t i n g  a mossa ic  of f a u l t  

b l o c k s .  The  a g e s  o f  t h e  f a u l t i n g  a r e  p r e  t o  p o s t  i n t r u s i v e .  

The b e s t  known m i n e r a l i z a t i o n  o n  t h e  p r o p e r t y  t o  d a t e  i s  

h o s t e d  b y  a d i o p s i d e - g a r n e t  s k a r n  a t  t h e  c o n t a c t  b e t w e e n  d i o r i t e  

a n d  l i m e s t o n e .  The m a g n e t i t e - p y r r h o t i t e  r i c h  p a r t s  of  t h e  

s k a r n s  h o s t  Cu a n d  Au m i n e r a l i z a t i o n .  

A d d i t i o n a l  m i n e r a l i z a t i o n  i s  l o c a t e d  i n  a 1 t o  2m w i d e  

m a n g a n e s e  s t a i n e d  d i o r i t e  i n t r u s i v e  b r e c c i a  h o s t e d  b y  l i m e s t o n e  
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pr 
and argillite/tuff. This is a polymetalic mineralization with 

galena, sphalerite and arsenopyrite." 
I 

4. PRESENTATION OF DATA 

a) Main Grid 

The induced polarization and resistivity results are shown 

on the following data plots in pseudo-section format. 

Line 

110ow 
looow 
9 0 ow 
800W 
7 0 OW 
600W 
500W 
400W 
300W 
200w 
lOOW 
0 

1 O O E  
200E 
300E 

Electrode Interval Reading Interval 
(Outermost Electrodes) 

50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 

1500s - 
1500s - 
1500s - 
1500s - 
1500s - 
1500s - 
1500s - 
1500s - 
1500s - 
1500s - 
1525s - 
1500s - 
1500s - 
1500s - 
1500s - 

L O O O S ,  7505 - 500N (1750m) 
900s 
500N 
750s 
500N 
750s 
500N 
750s 
500N 
750s 
475N 
750s 
400N 
850s 
200N 

( 600m) 
(2000m) 
( 750m 
(2000m 
( 750m 
(2000m 
( 750m 
(2000m 
( 750m) 
(2000m) 
( 750m) 
(1900m) 
( 650m) 
(1700m) 

The total field magnetometer measurements are presented in 

the form of a contoured 1:5000 scale plan map (C/MAIN.EXT), that 

includes the IP interpretation, selected VLF-EM conductors, and 

reinterpreted 1988 IP data. The strong, moderate, and weak IP 

anomalies are indicated by bars, in the manner shown on the plan 

map legend, as well as on the pseudosections. These bars 
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represent the surface projection of the anomalous zones 

interpreted from the transmitter and receiver electrode 

locations when the anomalous values were measured. 

A l s o  enclosed in this report is PMAIN.EXT, a 1:2500 scale 

posted profile plan map of the magnetometer measurements. 

Line profiles of the VLF-EM inphase and quadrature data are 

shown on plan map VPPMAIN-EXT at a scale of 1:5000 while the 

posted line profiles are shown on VPMAIN-EXT at a scale of 

1:2500. In addition, contoured Fraser filter values are shown 

on plan map C/VFMAIN.EXT at a scale of 1:5000. 

b) East Grid 

The total field magnetometer measurements are presented in 

the form of a contoured plan map (C/MEAST.EXT) at a scale of 

1:5000. 

Line profiles of the VLF-EM inphase and quadrature data, 

and the contoured inphase Fraser filter values are presented on 

plan maps VPEAST-EXT and C/VFEAST.EXT, respectively, a t  a scale 

of 1: 5000. 

c) West Grid 
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The total field magnetometer values are presented in the 

form of a contoured plan map (C/MEAST.EXT) at a scale of 1 : 2 5 0 0 .  

Line profiles of the VLF-EM inphase and quadrature data and 

the contoured inphase Fraser filter values are presented on plan 

maps VPWEST.EXT and C/VPWEST.EXT, respectively, at a scale of 

1 : 2 5 0 0 .  

5 .  D I S C U S S I O N  OF RESULTS 

II 
The interpretation of the present geophysical survey 

results from Main, East, and West Grids f o l l o w s :  

a) Main Geophysical Grid 

I 

Y 

m 

Nine zones of anomalous IP effects are interpreted to be 

present in the data and are illustrated on plan map C/MAIN.EXT. 

IP Zone A outlines an extensive area of elevated IP effect. 

Four interesting areas, where locally strong magnetic responses 

have coincident anomalous VLF-EM and IP conductivity results, 

are present within IP Zone A. Signatures of this type may be 

indicative of locally massive sulphides such as pyrrhotite, 

together with poddy magnetite mineralization. These areas are 

indicated on plan map C/MAIN.EXT by the VLF-EM conductor axes 
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v -v -v V4, V5-V6, and V7. Typically, the high magnitude 

magnetometer and VLF responses indicate narrow features compared 

to the broadly anomalous IP chargeability and IP conductivity 

responses. The 50 meter IP interelectrode spacing appears to be 

too large an array to resolve narrow pyrrohitite viens. 

1 2 3 '  

IP Zone A I  and A2 are characterized by moderate magnitude 

chargeability values and higher-than-background resistivity 

values. The VLF-EM conductor that does overlie IP Zone A is 

interpreted to be a near surface effect, possibly caused by a 

swamp, whereas the source of both IP Zone A and A appears to 

be buried in excess of 50 meters subsurface. 

1 

1 2 

IP Zone B outlines a relatively narrow feature that strikes 

northwest across the south-western part of the geophysical grid. 

Moderate to strong amplitude near surface IP values sometimes 

display the characteristic IP "pant-leg" shape that indicates a 

narrow source relative to the 50 meter dipole length. Strong 

magnetic and VLF-EM responses are coincident with the high 

magnitude chargeability values. A possible source of IP Zone B 

may be the ultra-mafic rocks exposed by recent trenching. 

Metallic sulphide material may also be contributing to the 

anomalous IP effects. Swampy ground is the probable cause for 

the VLF-EM response. 

Y 

h 
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I P  Zone C i s  c h a r a c t e r i z e d  b y  h i g h  m a g n i t u d e  n e a r  s u r f a c e  

c h a r g e a b i l i t y  v a l u e s  w i t h  c o i n c i d e n t  m o d e r a t e l y  s t r o n g  VLF-EM 

r e s p o n s e s .  The  VLF-EM s i g n a t u r e  i s  i n c o n s i s t e n t  w i t h  t h e  

b a c k g r o u n d  l e v e l  c o n d u c t i v i t y  o b s e r v e d  i n  t h e  r e s i s t i v i t y  d a t a  

a n d  i t  i s  t h o u g h t  t o  be t h e  r e s u l t  o f  a t e r r a i n  e f f e c t  w h e r e  a 

t r u e  c r o s s o v e r  c a n  b e  o b s e r v e d  o n  h i l l  t o p s .  I P  Zone C r e m a i n s  

o p e n  t o  t h e  s o u t h  a n d  w e s t  a n d  i t s  s o u r c e  i s  unknown.  

I P  Zones  D, E ,  F a n d  G a r e  o u t l i n e d  b y  weak t o  s t r o n g  

m a g n i t u d e  I P  v a l u e s .  I P  Zone D i s  p o o r l y  c o n s t r a i n e d  t o  t h e  

s o u t h .  I P  Zone E r e m a i n s  o p e n  t o  t h e  s o u t h e a s t .  The sources  o f  

these  I P  t r e n d s  a r e  unknown. 

b )  E a s t  G e o p h y s i c a l  G r i d  

L 

111 

w 

L 

A h i g h l y  m a g n e t i c  r e s p o n s e  c h a r a c t e r i z e s  t h e  s o u t h w e s t e r n  

p a r t  of t h e  E a s t  g e o p h y s i c a l  g r i d .  I t  h a s  b e e n  i n t e r p r e t e d  t o  

b e  c a u s e d  b y  a s t r o n g l y  m a g n e t i c  u l t r a  m a f i c  r o c k  u n i t  w h i c h  i s  

known t o  b e  p r e s e n t .  A l l  of t h e  h i g h e r  m a g n i t u d e  VLF-EM 

r e s p o n s e s  a r e  a lmost  c e r t a i n l y  d u e  t o  t h e  p r e s e n c e  o f  o b s e r v e d  

swamps,  t h e  m o s t  n o t a b l e  o f  w h i c h  s t r i k e s  n o r t h - s o u t h  ac ross  t h e  

w e s t e r n  p o r t i o n  o f  t h e  g e o p h y s i c a l  g r i d  i n  t h e  v i c i n i t y  o f  

S t a t i o n  3150E b e t w e e n  L i n e  3 0 0 0 s  t o  L i n e  1 9 0 0 s .  O t h e r  a p p a r e n t  

swamp r e s p o n s e s  o c c u r  n e a r  S t a t i o n  3250E o n  L i n e  3 2 0 0 S ,  S t a t i o n  

3750E o n  L i n e  3 5 0 0 S ,  a n d  S t a t i o n  3400E o n  L i n e  1 9 0 0 s .  I n  
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i t i o n  t o  t h e  swamp induced 

10 - 

ILF-EM r e s p o n s e s ,  t h e  o t h e r  \ 

f e a t u r e s  appea r  t o  be t e r r a i n  r e l a t e d .  

F- EM 

c )  West Geophys ica l  Gr id  

A low ampl i tude  magnet ic  t r e n d  i s  i n t e r p r e t e d  t o  s t r i k e  

nor thwes t  a c r o s s  t h e  E a s t  g e o p h y s i c a l  g r i d ,  and a p p e a r s  t o  be 

a s s o c i a t e d  w i t h  a modera t e ly  anomalous VLF-EM f e a t u r e .  Such a 

s i g n a t u r e  may i n d i c a t e  a m i n e r a l i z e d  f a u l t  s t r u c t u r e .  I t  i s  

a l s o  noted  t h a t  t h e  no r thwes te rn  p o r t i o n  of  t h e  V L F - E M  t r e n d  may 

be a c c e n t u a t e d  b y  t e r r a i n  e f f e c t .  

6. SUMMARY AND RECOMMENDATIONS 

A g e o p h y s i c a l  s u r v e y i n g  program, i n c l u d i n g  induced 

p o l a r i z a t i o n  and r e s i s t i v i t y ,  t o t a l  f i e l d  magnetometer ,  and ve ry  

low f requency  e l e c t r o - m a g n e t i c s ,  has  b e e n  completed on t h e  Haida 

Gold P r o j e c t  by P a c i f i c  Geophys ica l  Ltd .  on b e h a l f  o f  Teck 

E x p l o r a t i o n s  Ltd.  Summary and recommendations of t h e  

geophys ica l  s u r v e y i n g  from t h e  Main, Eas t  and West Gr ids  fo l low:  

a )  Main Geophys ica l  Gr id  

N i n e  zones o f  anomalous I P  e f f e c t s  a r e  i n t e r p r e t e d  t o  be 

p r e s e n t  i n  t h e  d a t a  and they  a r e  i l l u s t r a t e d  on p l a n  map 
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F o u r  a r eas  of c o i n c i d e n t  a n o m a l o u s  m a g n e t i c  a n d  VLF-EM a r e  

i n c o r p o r a t e d  i n  I P  Zone A .  D e t a i l  I P  i s  recommended t o  r e so lve  

t h e  e x t e n s i o n s  of t h e  n a r r o w  p y r r h o t i t e  v e i n s  f o u n d  i n  t h e  

V 2  a n d  V 3 .  T h i s  d e t a i l i n g  v i c i n i t y  o f  t h e  VLF-EM c o n d u c t o r s  V 

s h o u l d  s t a r t  f r o m  t h e  m a i n  z o n e  a n d  p r o g r e s s  o u t w a r d  i n  a n  

a t t e m p t  t o  f o l l o w  t h e  t r e n d  o f  m i n e r a l i z a t i o n  b e n e a t h  t h e  

d e e p e n i n g  cover .  One l i n e  of d e t a i l e d  I P  ac ross  V 4  a n d  

a d d i t i o n a l  l i n e s  a r o u n d  V i s  recommended t o  f u r t h e r  e v a l u a t e  

t h e s e  a r e a s  f o r  s u l p h i d e  p o t e n t i a l .  The a r ea  s u r r o u n d i n g  t h e  

V L F - E M  c o n d u c t o r s  V 5  a n d  V 6  a p p e a r s  t o  have b e e n  a d e q u a t e l y  

t e s t e d  b y  p r e v i o u s  o p e r a t o r s .  

1' 

7 

T h e  I P  r e s p o n s e  o f  b o t h  I P  Zone A I  a n d  A 2  i n d i c a t e  s o u r c e s  

b u r i e d  i n  e x c e s s  o f  50  meters.  C o n s i d e r i n g  t h e  a b s e n c e  o f  a n  

a n o m a l o u s  m a g n e t i c  s i g n a t u r e ,  a low d r i l l i n g  p r i o r i t y  s h o u l d  be 

g i v e n  t o  t hese  z o n e s  a t  t h e  p r e s e n t  t i m e .  

I P  Zone B i s  c h a r a c t e r i z e d  b y  a n o m a l o u s l y  h i g h  a m p l i t u d e  I P  

a n d  m a g n e t i c  v a l u e s .  I t  i s  t h e  w r i t e r s '  u n d e r s t a n d i n g  t h a t  t h i s  

z o n e  w i l l  be t es ted  b y  p e r c u s s i o n  d r i l l i n g .  

I P  Zone C i s  c h a r a c t e r i z e d  b y  a s t r o n g  I P  s i g n a t u r e  w i t h  n o  

a n o m a l o u s  m a g n e t i c  r e s p o n s e s .  S h o u l d  o t h e r  i n f o r m a t i o n  prove 
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e n c o u r a g i n g ,  f u r t h e r  I P  s u r v e y i n g  s h o u l d  be c o n s i d e r e d  t o  c lose  

I P  Zone C t o  t h e  s o u t h  a n d  w e s t .  

T h e  n u m e r o u s  o t h e r  I P  z o n e s  l a c k  a n o m a l o u s  magnetometer  a n d  

VLF-EM r e s p o n s e s  a n d ,  t h e r e f o r e ,  s h o u l d  be c o n s i d e r e d  a s  l o w  

p r i o r i t y  f o r  o t h e r  work  a t  t h i s  p r e s e n t  t i m e .  

S h o u l d  t h e  Haida Gold p r o p e r t y  be e v a l u a t e d  f o r  a p o r p h y r y  

s y s t e m ,  I P  s u r v e y i n g  o n  a l a r g e r  s c a l e  w o u l d  be r e q u i r e d  i n  

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

b e a r i n g  z o n e s .  The " b i g  p i c t u r e "  p h i l o s o p h y  r e q u i r e s  t h a t  t h e  

I P  a r r a y  be o p e n e d  u p  t o ,  for e x a m p l e ,  1 0 0  m e t e r  e l e c t r o d e  

s p a c i n g s  a n d  2 0 0  meter spaced l i n e s .  

b )  E a s t  G e o p h y s i c a l  G r i d  

A h i g h  m a g n i t u d e  m a g n e t i c  t r e n d ,  l a c k i n g  a n  a n o m a l o u s  V L F -  

EM r e s p o n s e ,  i s  c o i n c i d e n t  w i t h  a n  a e r o - m a g n e t i c  a n o m a l y .  A n  

u l t r a - m a f i c  c o n t a i n i n g  l i t t l e  s u l p h i d e s  h a s  b e e n  mapped i n  t h e  

a r ea  a n d  i t  i s  t h e  p r o b a b l e  s o u r c e  of t h e  m a g n e t o m e t e r  r e s p o n s e .  

U n l e s s  t h e r e  i s  o t h e r  e n c o u r a g i n g  i n f o r m a t i o n  , n o  f u r t h e r  work  

i s  recommended.  
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c )  West G e o p h y s i c a l  G r i d  

A low a m p l i t u d e  m a g n e t i c  t r e n d  i s  a s soc ia t ed  w i t h  a 

modera t e ly  a n o m a l o u s  V L F - E M  r e sponse .  T h i s  f e a t u r e  m a y  be 

i n d i c a t i v e  of  a m i n e r a l i z e d  f a u l t  s t r u c t u r e  - t h e  source  of  

e l eva ted  p o l y m e t a l l i c  v a l u e s  i n  s o i l s .  D e t a i l  I P  i s  

r e c o m m e n d e d ,  p r i o r  t o  d r i l l i n g ,  i n  o r d e r  t o  d e t e r m i n e  w h e t h e r  

t h e  V L F - E M  c o n d u c t o r  source  i s  m e t a l l i c  o r  i o n i c .  

in 

I 

m 

II DATED:  D e c e m b e r  2 2 ,  1 9 8 9  

P A C I F I C  G E O P H Y S I C A L  L T D .  

&+# R N T  D .  b[& LO K H A R T ,  B . S c .  

G e b p h y s i c i s t  

P A U L  A .  C A R T W R I G H T ,  P . G e o p h .  
G e o p h y s i c i s t  

P 

r 
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I P  F I E L D  CREW: 

M .  S t .  P i e r r e ,  8 6 2 1  T u l s y  C r e s c e n t  E a s t ,  S u r r e y ,  B . C .  

G .  S u t t o n ,  2 2 4  - 7 4 4  West H a s t i n g s  S t . ,  V a n c o u v e r ,  B . C .  

M .  C o r m i e r ,  5 5 1 2  K i n g s  Road, V a n c o u v e r ,  B . C .  

H .  Munson,  2 2 4  - 7 4 4  West H a s t i n g s  S t . ,  V a n c o u v e r ,  B . C .  

MAGNETOMETER AND V L F - E M  F I E L D  CREW: 

G .  L o c k h a r t ,  3 0 1  - 2 2 3 2  W e s t  5 t h  A v e n u e ,  V a n c o u v e r ,  B . C .  

D R A F T S M E N :  

M .  S t .  P i e r r e ,  8 6 2 1  T u l s y  C r e s c e n t  E a s t ,  S u r r e y ,  B . C .  

G .  L o c k h a r t ,  3 0 1  - 2 2 3 2  West 5 t h  A v e n u e ,  V a n c o u v e r ,  B . C .  

C O N S U L T A N T S :  

G .  L o c k h a r t ,  3 0 1  - 2 2 3 2  West 5 t h  A v e n u e ,  V a n c o u v e r ,  B . C .  

P .  C a r t w r i g h t ,  4 2 3 8  W e s t  1 1 t h  A v e n u e ,  V a n c o u v e r ,  B . C .  

P A C I F I C  G E O P H Y S I C A L  L T D .  

PAUL A.  C A R T W R I G H T ,  P . G e o p h .  
G e o p h y s i c i s t  

DATED:  D e c e m b e r  2 2 ,  1 9 8 9  blv 
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8 ,  STATEMENT OF COST 

A. Induced Polarization and Resistivity Survey 

Crew: M. St. Pierre, G. Sutton, M. Cormier, H. Manson 
Period: October 19, 1989 to October 28, 1989 

9 %  Operating Days @ $1,375.00 (20.35 km) $13,062.50 
2,500.00 Mobilization - Demobilization 

$15,562.50 

B. Total Field Magnetometer and VLF-EM Survey 

Crew: G. Lockhart 
Period: October 28, 1989 to November 6 ,  1989 

Data Acquisition 46.9 l.km @ $160.00 $ 7,504.00 
Data Plotting 46.9 l.km @ $ 25.00 1,172.50 

C. Interpretation, Report Preparation, and 
Report Reproduction Costs $ 2,000.00 

$26,239.00 

CT 

L 

PACIFIC GEOPHYSICAL LTD. 

PAUL A. CARTWRIGHT, P.Geoph. 
Geophysicist 

I 
DATED: December 22, 1989 
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9. CERTIFICATE 

I ,  G r a n t  D .  L o c k h a r t ,  o f  t h e  C i t y  of V a n c o u v e r ,  

P r o v i n c e  of  B r i t i s h  C o l u m b i a ,  do h e r e b y  c e r t i f y :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  3 0 1 ,  2232 West 5 t h  

A v e n u e ,  V a n c o u v e r ,  B . C .  

2 .  I a m  a g r a d u a t e  of t h e  U n i v e r s i t y  of  B r i t i s h  C o l u m b i a ,  

w i t h  a B . S c .  D e g r e e  ( 1 9 8 7 ) .  

3 .  I a m  a member of  t h e  S o c i e t y  o f  E x p l o r a t i o n  

G e o p h y s i c i s t s ,  a n d  t h e  C a n a d i a n  S o c i e t y  o f  E x p l o r a t i o n  

G e o p h y s i c i s t s .  

4 .  I h a v e  b e e n  p r a c t i s i n g  my p r o f e s s i o n  f o r  2 . 5  y e a r s .  

5 .  I h a v e  n o  d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  n o r  do I e x p e c t  

t o  receive a n y  i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p r o p e r t y  o r  s e c u r i t i e s  o f  T e c k  E x p l o r a t i o n s  L t d . ,  

E l e c t r u m  R e s o u r c e s  L t d .  o r  V i t a l  P a c i f i c  Resources  
L t d . ,  o r  a n y  a f f i l i a t e s .  

6 .  P e r m i s s i o n  i s  g r a n t e d  t o  u s e  i n  w h o l e  o r  i n  p a r t  f o r  

a s s e s s m e n t  a n d  q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  f o r  

a d v e r t i s i n g  p u r p o s e s .  

D A T E D  AT VANCOUVER, BRITISH COLUMBIA t h i s  2 2 n d  d a y  of 

December, 1 9 8 9 .  

' G R ~ N T  D .  L ~ C K H A R T ,  B . S C .  

L 
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10. CERTIFICATE 

I ,  M a r t i n  S t .  P i e r r e ,  of  t h e  C i t y  of S u r r e y ,  P r o v i n c e  of 

B r i t i s h  C o l u m b i a ,  do h e r e b y  c e r t i f y :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  8 6 2 1  T u l s y  C r e s c e n t  E a s t ,  

S u r r e y ,  B r i t i s h  C o l u m b i a .  

2 .  I a m  a g r a d u a t e  of M c G i l l  U n i v e r s i t y ,  M o n t r e a l ,  Q u e b e c  

w i t h  a B.Sc. Degree (1984). 

3 .  I have b e e n  p r a c t i c i n g  my p r o f e s s i o n  for f i v e  y e a r s .  

4 .  I h a v e  n o  d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  n o r  d o  I e x p e c t  t o  

r ece ive  a n y  i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p r o p e r t y  o r  s e c u r i t i e s  of  Teck  E x p l o r a t i o n s  L t d . ,  E l e c t r u m  

R e s o u r c e s  L t d . ,  o r  V i t a l  P a c i f i c  R e s o u r c e s  L t d .  o r  a n y  

a f f i l i a t e s .  

5 .  P e r m i s s i o n  i s  g r a n t e d  t o  u s e  i n  whole  o r  i n  p a r t  f o r  

a s s e s s m e n t  a n d  q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  f o r  

a d v e r t i s i n g  p u r p o s e s .  

DATED a t  V a n c o u v e r ,  B r i t i s h  C o l u m b i a  t h i s  22nd d a y  o f  December 

1 9 8 9 .  

MARTIN ST. P I E R R E ,  B . S c .  - 
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I ,  P a u l  A.  C a r t w r i g h t ,  o f  t h e  C i t y  of V a n c o u v e r ,  P r o v i n c e  

of B r i t i s h  C o l u m b i a ,  do h e r e b y  c e r t i f y :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  4 2 3 4  W e s t  1 1 t h  A v e n u e ,  

V a n c o u v e r ,  B r i t i s h  C o l u m b i a .  

2 .  I a m  a g r a d u a t e  o f  t h e  U n i v e r s i t y  of  B r i t i s h  C o l u m b i a ,  

w i t h  a B.Sc .  D e g r e e  ( 1 9 7 0 ) .  

3 .  I a m  a member o f  t h e  S o c i e t y  o f  E x p l o r a t i o n  G e o p h y s i c i s t s ,  

t h e  E u r o p e a n  A s s o c i a t i o n  of E x p l o r a t i o n  G e o p h y s i c i s t s  a n d  

t h e  C a n a d i a n  S o c i e t y  of E x p l o r a t i o n  G e o p h y s i c i s t s .  

4 .  I h a v e  b e e n  p r a c t i c i n g  my p r o f e s s i o n  f o r  1 9  y e a r s .  

5 .  I a m  a P r o f e s s i o n a l  G e o p h y s i c i s t  l i c e n s e d  i n  t h e  P r o v i n c e  

o f  A l b e r t a .  

6 .  I have n o  d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  n o r  do I e x p e c t  t o  

r ece ive  a n y  i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p r o p e r t y  o r  s e c u r i t i e s  o f  T e c k  E x p l o r a t i o n s  L t d . ,  E l e c t r u m  

R e s o u r c e s  L t d . ,  o r  V i t a l  P a c i f i c  R e s o u r c e s  L t d .  o r  a n y  

a f f i l i a t e s .  

7 .  P e r m i s s i o n  i s  g r a n t e d  t o  u s e  i n  w h o l e  o r  i n  p a r t  f o r  

a s s e s s m e n t  a n d  q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  f o r  

a d v e r t i s i n g  p u r p o s e s .  

D A T E D  a t  V a n c o u v e r ,  B r i t i s h  C o l u m b i a  t h i s  22nd d a y  of December 

1 9 8 9 .  

P A U L  A .  CARTWRIGHT, P.Geoph 
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TECK EXPLORAT IONS LTD. 

I INDUCED POLARIZATION SURVEY 

HAIDA GOLD PROPERTY 
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1. INTRODUCTION 

Fur ther  geophysical  su rvey ing ,  i nc lud ing  Induced P o l a r i z a t i o n  

( I P ) ,  r e s i s t i v i t y ,  and t o t a l  f i e l d  magnetometer su rveys ,  has  been 

completed on t h e  Haida Gold P r o j e c t ' s  Main Grid on beha l f  of Teck 

Explora t ions  Ltd. by P a c i f i c  Geophysical Ltd. 

The Haida Gold p rope r ty  i s  l o c a t e d  approximately 1 6  

Kilometers northwest of L i t t l e  F o r t ,  B r i t i s h  Columbia. T h e  Main 

geophysical  g r i d  i s  a c c e s s i b l e  v i a  t h e  Taweel F o r e s t r y  Road t h a t  

l e a d s  northwest from Highway 2 4 .  

Previous work has inc luded  numerous p i t s  and a d i t s  d a t i n g  

back t o  t h e  1 9 3 0 ' s .  Recent work has inc luded  s o i l  geochemistry,  

magnetometer, VLF-Em and I P  and r e s i s t i v i t y  surveying  a s  w e l l  a s  

t r ench ing  and percuss ion  and diamond d r i l l i n g .  The r e a d e r  is  

r e f e r r e d  t o  a r e p o r t  by t h e  same au tho r s  da t ed  December 2 2 ,  1 9 8 9 ,  

which desc r ibes  t h e  r e s u l t s  of geophysical  surveys  c a r r i e d  o u t  t o  

t h a t  d a t e .  

The o b j e c t i v e  of t h e  p r e s e n t  geophys ica l  surveying  was t o  

extend t h e  Main G r i d ' s  geophys ica l  coverage westward i n  o r d e r  t o  

e v a l u a t e  t h e  g r i d  a r e a  f o r  a p o s s i b l e  porphyry s y s t e m .  

An E D A  Model I P - 6  s i x  channel t i m e  domain I P  and r e s i s t i v i t y  

r e c e i v e r  using "mod 2 ( T D  = 120ms, t p  = 90 m s ) " ,  t o g e t h e r  w i t h  a 



- 2 -  

P h o e n i x  Model I P T - 1  t r a n s m i t t e r ,  t h a t  p r o d u c e d  a two s e c o n d  o n / t w o  

s e c o n d  off s i g n a l ,  w e r e  u s e d  t o  make a l l  t h e  Main G r i d  I P  a n d  

r e s i s t i v i t y  m e a s u r e m e n t s .  I P  e f f e c t s  w e r e  recorded as 

c h a r g e a b i l i t y  i n  m i l l i s e c o n d s  w h i l e  a p p a r e n t  r e s i s t i v i t y  v a l u e s  

w e r e  n o r m a l i z e d  i n  u n i t s  o f  ohm-mete r s .  P o l e - d i p o l e  a r r a y  w a s  

u t i l i z e d  t o  make a l l  of t h e  m e a s u r e m e n t s  u s i n g  a n  i n t e r e l e c t r o d e  

d i s t a n c e  o f  50  meters r e c o r d i n g  f o u r  s e p a r a t i o n s  a t  each s t a t i o n .  

An E D A  Model Omni I V  t o t a l  f i e l d  m a g n e t o m e t e r  t o g e t h e r  w i t h  

a n  E D A  Model Omni I V  base s t a t i o n  m a g n e t o m e t e r  w e r e  u s e d  t o  make 

a l l  m a g n e t i c  m e a s u r e m e n t s ,  e m p l o y i n g  a 2 5  m e t e r  s t a t i o n  i n t e r v a l  

over  t h e  M a i n  g e o p h y s i c a l  g r i d  a rea .  

I P  f i e l d  work  t o o k  p l a c e  d u r i n g  t h e  per iod  F e b r u a r y  1 6 ,  1 9 9 0  

t o  March 5 ,  1 9 9 0 ,  u n d e r  t h e  d i r e c t i o n  o f  M a r t i n  S t .  P i e r r e ,  

g e o p h y s i c i s t  a n d  G r a n t  D ,  L o c k h a r t ,  g e o p h y s i c i s t .  M a g n e t o m e t e r  

f i e l d  work  w a s  u n d e r t a k e n  by  G r a n t  D. L o c k h a r t ,  g e o p h y s i c i s t ,  o n  

March 1 ,  1 9 9 0  a n d  o n  March 5 ,  1 9 9 0 .  C e r t i f i c a t e s  o f  q u a l i f i c a t i o n  

are  i n c l u d e d  i n  t h i s  r e p o r t .  

2. DESCRIPTION OF CLAIMS 

The Haida G o l d  p r o p e r t y  i s  composed o f  1 9  c o n t i g u o u s  c l a i m s ,  

t o t a l l i n g  230  u n i t s .  Deta i l s  a r e  as follows: 

\ 
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C l a i m  N o .  U n i t s  Record N o .  E x p i r y  Date 

N U F  1 
T U N  1 
T U N  2 
FORT 7 
FORT 9 
V I T  1 
V I T  2 
V I T  3 
V I T  4 
V I T  5 
V I T  6 
V I T  7 
V I T  8 
V I T  9 
V I T  1 0  
V I T  11 
V I T  1 2  
V I T  1 3  
VIT 1 4  

1 5  
1 6  
20 

4 
4 

20 
20  
18  
2 0  
1 5  
1 0  
1 
1 

1 0  
4 

1 2  
1 2  

8 
2 0  

2 9 2 7  
2 9 2 1  
2922  

1 7 8  
4 2 8  

7062  
7 0 6 3  
7064 
7 0 6 5  
7066  
7067  
7 0 6 8  
7069  
8 9 0 3  
8904  
8 9 0 5  
8 9 0 6  
8 9 2 5  
8 9 2 6  

9 September 
8 S e p t e m b e r  
8 September 

30 December 
25 J u n e  
29 May 
29 May 
29 May 
29 May 
29 May 
29 May 
29 May 
29 May 
30 September 

2 October  
3 O c t o b e r  
2 O c t o b e r  

2 5  October  
2 6  October  

1 9 9 9  
1 9 9 9  
1 9 9 9  
1 9 9 5  
1 9 9 9  
1 9 9 9  
1 9 9 7  
1 9 9 7  
1 9 9 9  
1 9 9 8  
1 9 9 9  
1 9 9 8  
1 9 9 7  
1 9 9 0  
1 9 9 0  
1 9 9 0  
1 9 9 0  
1 9 9 0  
1 9 9 0  

E l e c t r u m  R e s o u r c e s  L i m i t e d  is  t h e  owner  o f  t h e s e  c l a ims .  

V i t a l  P a c i f i c  R e s o u r c e s  L i m i t e d  has  a n  o p t i o n  a n d  T e c k  

E x p l o r a t i o n s  L t d .  i s  t h e  c u r r e n t  ope ra to r  o f  t h e  c la ims.  

3 .  PROPERTY GEOLOGY 

The f o l l o w i n g  summary o f  t h e  p r o p e r t y  g e o l o g y  h a s  b e e n  

p r o v i d e d  b y  T h o r  B r u l a n d ,  c o n s u l t i n g  g e o l o g i s t  f o r  T e c k  

E x p l o r a t i o n s  L t d .  

"The p r o p e r t y  i s  m a i n l y  u n d e r l a i n  b y  NW-SE t r e n d i n g  u p p e r -  

T r i a s s i c  t o  lower J u r a s s i c  Nicola Group  v o l c a n i c s  a n d  s e d i m e n t s .  

The s e q u e n c e ,  w h i c h  i s  d o m i n a t e d  b y  f i n e  g r a i n e d  a r g i l l i t e ,  c h e r t ,  

t u f f  a n d  l i m e s t o n e  i n  t h e  S W  a n d  a n d e s i t e  a n d  v o l c a n i c l a s t i c s  i n  



- 4 -  

the NE, dips steeply to the SW. The limestone, 0.5 - 2m thick, 

can be up to 10 m in thickness. 

This sequence has been intruded by four intrusive episodes 

forming the Thuya Batholith in the south, and several 

granodiorite , diorite and gabbro stocks throughout the property. 

The age of the intrusives is uncertain but is believed to be 

coeval to the Nicola volcanics. The area has been through several 

episodes of faulting, creating a mossaic of fault blocks. The 

ages of the faulting are pre to post intrusive. 

The best known mineralization on the property to date is 

hosted by a diopside-garnet skarn at the contact between diorite 

and limestone. The magnetite-pyrrhotite rich parts of the skarns 

host Cu and Au mineralization. 

Additional mineralization is located in a 1 to 2m wide 

manganese stained diorite intrusive breccia hosted by limestone 

and argillite/tuff. This is a polymetalic mineralization with 

galena, sphalerite and arsenopyrite." 

4 .  PRESENTATION OF DATA 

The 1990 induced polarization and resistivity results are 

shown on the following data plots in pseudo-section format. The 

last four lines are plotted using 1990 and 1989 data. 
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Line Electrode Reading Interval (Outermost Electrodes) 
Interval 1990 Survey 1989 Survey 

2500W 
2300W 
2100w 
19oow 
1700W 
1500W 
1300W 
ll0OW 
9oow 
700W 
500W 

Total 

50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 
50 meters 

1990 26.2 l.km. 

The compiled total 

1000s - 
1000s - 
1000s - 
1000s - 
1000s - 
1000s - 
1000s - 
300N - 
300N - 
300N - 
300N - 

2100N 
2100N 
2100N 
2150N 
2100N 
750N 
1800N 
2100N 1500s - 500N 
2100N 1500s - 500N 
2100N 1500s - 500N 
1400N 1500s - 500N 

field magnetometer measurements from the 

1990 (present survey), 1989 and 1988 geophysical surveys, are 

presented in the form of a contoured 1 :5000  scale plan map 

(MHAIDA-EXT), which also includes the IP interpretation of the 

1990 and 1989 IP data, as well as re-interpreted 1988 IP data. 

The strong, moderate, and weak IP anomalies are indicated by bars 

in the manner shown on the plan map legend, as well as on the 

pseudo-sections. These bars represent the surface projection of 

the anomalous zones interpreted from the transmitter and receiver 

electrode locations when the anomalous values were measured. 

Also enclosed in this report is PMAINgO.EXT, a 1 :2500  scale 

posted profile plan map of the magnetometer measurements from the 

present geophysical survey only. 

5. DISCUSSION OF RESULTS 

Fifteen zones of anomalous IP effects are interpreted to be 
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present  w i t h i n  t h e  geophys ica l  g r i d  a rea  which i s  shown on p l an  

map M H A I D A . E X T .  This  p lan  map a l s o  d i s p l a y s  t h e  contoured 

magnetometer d a t a  f o r  t h e  e n t i r e  g r i d ,  a s  wel l  a s  s e l e c t e d  VLF-Em 

conductors d e t e c t e d  by surveying  c a r r i e d  ou t  on t h e  e a s t e r n  

p o r t i o n  of t h e  g r i d  du r ing  1 9 8 9  and 1988. The 1 9 9 0  diamond d r i l l  

l o c a t i o n s  a r e  a l s o  noted on p lan  M H A I D A . E X T .  The r e a d e r  i s  

r e f e r r e d  t o  a prev ious  r e p o r t  by t h e  same au tho r s  da t ed  December 

2 2 ,  1989, which d e s c r i b e s  t h e  r e s u l t s  of t he  e a r l i e r  geophys ica l  

surveys c a r r i e d  o u t  over  t h e  e a s t e r n  p a r t  of  t h e  p rope r ty .  I P  

Zones A through t o  G w e r e  d i scussed  i n  t h e  previous r e p o r t .  The 

p resen t  r e p o r t  renames t h e  o r i g i n a l  I P  Zone G t o  I P  Zone C ,  w h i l e  

a n e w l y  o u t l i n e d  anomalous I P  t r e n d  i s  now c a l l e d  I P  Zone G.  

R e s u l t s  of bo th  t h e  p rev ious ly  de t ec t ed  I P  zones and t h e  I P  

zones more r e c e n t l y  o u t l i n e d  on t h e  w e s t e r n  p a r t  of g r i d  a r e  

d iscussed  below. 

I P  Zone A 

This f e a t u r e  is  now i n t e r p r e t e d  t o  s t r i k e  a c r o s s  t h e  e n t i r e  

g r i d .  For purposes of d i s c u s s i o n ,  Zone A has been f u r t h e r  

subdivided i n t o  t h e  fo l lowing  p a r t s  i )  Northwest, ii) North- 

C e n t r a l ,  iii) South-Cent ra l ,  i v )  Nor theas t ,  and v )  Southeas t .  

The northwestern p o r t i o n  i s  c h a r a c t e r i z e d  by broad ,  very  h igh  

magnitude I P  ( c h a r g e a b i l i t y )  anomalies ,  t oge the r  wi th  much lower 

than background apparent  r e s i s t i v i t y  va lues .  Two diamond d r i l l  
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holes test the center of the zone in the vicinity of Line 1OOOW. 

In both instances, substantial amounts of graphite and pyrite are 

reported to have been intersected. 

VLF-Em conductors V4, V5, and V6 are contained within the 

North-Central part of IP Zone A, together with anomalous 

magnetics. It is the authors' understanding that these VLF-Em 

responses mark previously discovered skarn mineralization. 

VLF-Em conductors V1, V2 and V3 are enclosed within the 

South-Central part of IP Zone A .  Very anomalous magnetic readings 

are noted associated with the VLF-Em conductors. Three diamond 

drill holes drilled as part of the most recent drill program have 

further evaluated the sources of the geophysical anomalies 

present. A l l  these holes encountered significant amounts of 

magnetite, pyrrhotite and pyrite together with some copper 

mineralization. The pyrrhotite and magnetite apparently caused 

the very anomalous magnetic signature noted, while the VLF-Em 

conductors are probably due to the pyrrhotite, and to a lesser 

degree, pyrite. A l l  of the above minerals could be expected to 

contribute to the anomalous IP effects forming the South Central 

portion of IP Zone A .  

Four diamond drill holes have tested the Northeast part of IP 

Zone A .  One of these holes, 90-21, further evaluated the source 

of VLF-Em Conductor V7, together with a closely associated 

magnetic anomaly. Skarn mineralization containing pyrrhotite and 
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m a g n e t i t e  w a s  i n t e r s e c t e d ,  a l o n g  w i t h  d i s s e m i n a t e d  p y r i t e .  The  

o t h e r  t h r e e  h o l e s  t es ted  a reas  o f  a n o m a l o u s  I P  e f f e c t s .  P y r i t e  

w a s  e n c o u n t e r e d  t h r o u g h o u t  a l l  these h o l e s ,  t o g e t h e r  w i t h  m o r e  

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

A n o t h e r  th ree  holes  have b e e n  d r i l l e d  t o  t e s t  t h e  S o u t h e a s t  

p a r t  of I P  Zone A.  I n  e v e r y  case p y r i t e  i s  n o t e d  t h r o u g h o u t  t h e  

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

I P  Zone A I ,  A 2  

I P  Zone A1 has b e e n  d iamond d r i l l e d ,  a n d  p y r i t e  e n c o u n t e r e d  

t h r o u g h o u t  t h e  h o l e .  A t r a c e  o f  c h a l c o p y r i t e  i s  a l s o  n o t e d  i n  t h e  

l o g s .  I P  Zone A 2  has  n o t  b e e n  d r i l l  tes ted.  

I P  Zone B 

T h i s  anomalous  I P  Zone i s  made u p  of a series of n a r r o w  I P  

r e s p o n s e s ,  w h i c h  c l o s e l y  o v e r l i e  a l e n t i c u l a r  z o n e  of much h i g h e r  

t h a n  b a c k g r o u n d  m a g n e t i c  v a l u e s .  Diamond d r i l l h o l e  9 0 - 2 7  h a s  b e e n  

c o l l a r e d  s o  as t o  i n t e r s e c t  t h e  common s o u r c e  of b o t h  t h e  

a n o m a l o u s  I P  e f f e c t s  a n d  t h e  h i g h  m a g n e t i c s .  S u b s t a n t i a l  

c o n c e n t r a t i o n s  of m a g n e t i t e ,  w i t h  lesser  a m o u n t s  o f  p y r i t e  w e r e  

e n c o u n t e r e d .  
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I P  Zone C ,  C1 
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Large a m p l i t u d e  I P  e f f e c t s  c o n s t i t u t e  t h i s  z o n e ,  t o g e t h e r  

w i t h  m o d e r a t e l y  low t o  v e r y  l o w  a p p a r e n t  r e s i s t i v i t y  m e a s u r e m e n t s .  

Such  a s i g n a t u r e  i s  s i m i l a r  t o  t h a t  s e e n  i n  t he  N o r t h w e s t  p a r t  of 

I P  Zone A, w h e r e  g r a p h i t e  a n d  p y r i t e  w a s  i n t e r s e c t e d  i n  d r i l l  

ho les .  

I P  Zone D, E 

B o t h  of  these  z o n e s  a r e  o p e n  t o w a r d  t h e  s o u t h .  I n  g e n e r a l ,  

bo th  t r e n d s  a r e  made up of  m o d e r a t e l y  t o  s t r o n g l y  a n o m a l o u s  I P  

e f f e c t s ,  c o i n c i d e n t  w i t h  moderate m a g n i t u d e  r e s i s t i v i t y  v a l u e s .  

I P  Zone F 

A n a r r o w  b a n d  o f  w e a k l y  a n o m a l o u s  I P  e f f e c t s  f o r m  t h i s  Zone. 

T h e r e  does n o t  a p p e a r  t o  b e  a n y  VLF-Em c o n d u c t o r s  o r  m a g n e t i c  

a n o m a l i e s  a s soc ia t ed  w i t h  t h e  I P  Zone. 

I P  Zone G 

T h i s  s h o r t  s t r i k e  l e n g t h  t r e n d  i s  bes t  o u t l i n e d  b y  t h e  d a t a  

co l lec ted  i n  t h e  v i c i n i t y  o f  S t a t i o n  325N, L i n e  19OOW a n d  S t a t i o n  

225N, L i n e  1700W. I n  b o t h  i n s t a n c e s ,  h i g h  m a g n i t u d e  I P  e f f e c t s  

c a n  be s e e n ,  c o i n c i d e n t  w i t h  q u i t e  h i g h  m a g n i t u d e  r e s i s t i v i t y  
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measurements. It is probable that disseminated metallic mineral- 

ization is the cause of these anomalous signatures. 

IP Zone H. I. J 

These anomalous IP zones are similar to IP Zone G discussed 

previously; however, Zones H, I and J are composed of somewhat 

lower magnitude IP effects, coupled with moderately high apparent 

resistivity values. Disseminated metallic mineralization is the 

most likely cause of these anomalies. 

IP Zone J 1 ,  K 

Quite anomalous chargeability values make up IP zone J 1  and 

IP Zone K, while moderate resistivity values are noted correlating 

with the higher than background IP effects. Relatively high 

percentages of disseminated metallic sulphides are the probable 

cause of these anomalous IP trends. 

6. SUMMARY AND RECOMMENDATIONS 

Induced polarization and resistivity survey coverage, and 

magnetic survey coverage on the Haida Gold Project, Main Grid has 

been extended westward. In addition, an extensive diamond drill 

program has been carried out to evaluate the sources of many of 

the geophysical anomalies outlined by the present survey, as well 

as surveys carried out in 1 9 8 9  and 1 9 8 8 .  
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Fifteen anomalous IP zones are interpreted in the combined 

data set. 

IP Zone A is a very large zone of anomalous IP effects that 

strikes across the entire grid. It has been subdivided into five 

sub-zones for purposes of discussion: four of which have been 

drill tested during the present program. Drill results indicate 

that the source of the Northwest part of Zone A is primarily 

graphite with some pyrite, while pyrite and, to a much lesser 

degree, pyrrhotite, are the primary causes of the northeast and 

southeast parts of Zone A .  Some copper mineralization was also 

encountered in the holes drilled in the eastern end of the grid. 

By far the most concentrated mineralization discovered was in the 

South Central area of IP Zone A ,  where VLF-Em Conductors V1, V2 

and V3, and very anomalous magnetometer measurements are noted. 

Massive to semi-massive magnetite together with some pyrrhotite 

and pyrite, and lesser concentrations of chalcopyrite appear to 

cause the various geophysical responses. 

IP Zone B was drill tested and substantial concentrations of 

magnetite, with lesser amounts of pyrite, are indicated to be the 

sources of the magnetic and IP anomalies respectively. 

The anomalies that comprise IP Zone C and C1 are similar to 

those making up the northwest part of IP Zone A, where graphite 

was intersected. 
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I P  Zones D a n d  E r e q u i r e  a d d i t i o n a l  s u r v e y i n g  t o  f u l l y  

d e l i n e a t e  t h e i r  s o u t h e r n  e x t e n s i o n s .  

I P  Zone F i s  l o w  i n  magni tude .  A s  there  are  n o t  a n y  

i n t e r e s t i n g  m a g n e t i c  o r  VLF-Em a n o m a l i e s  associated w i t h  I P  Zone 

F, no f u r t h e r  w o r k  i s  recommended. 

I P  Zones G ,  H ,  I and  J may be i n d i c a t i v e  o f  z o n e s  o f  

d i s s e m i n a t e d  m e t a l l i c  s u l p h i d e s .  However, due  t o  t h e  l i m i t e d  

s t r i k e  l e n g t h s  i n v o l v e d ,  d r i l l  t e s t i n g  s h o u l d  be c o n s i d e r e d  on  a 

l o w e r  p r i o r i t y  b a s i s .  

I P  Zones J 1  and  K a re  p r o b a b l y  c a u s e d  by i n c r e a s e d  

c o n c e n t r a t i o n s  o f  m e t a l l i c  s u l p h i d e s ,  and  n o t  by g r a p h i t e .  

T h e r e f o r e  i t  i s  recommended t h a t  a d d i t i o n a l  I P  s u r v e y i n g  b e  

comple ted  t o  more f u l l y  o u t l i n e  t h e s e  t r e n d s .  

On a more g e n e r a l  n o t e ,  t h e  c e n t r a l  and  e a s t e r n  p o r t i o n s  of 

t h e  g r i d  a p p e a r  t o  o f f e r  t h e  m o s t  p o t e n t i a l  f o r  d i s c o v e r i n g  

economic m i n e r a l i z a t i o n ,  i n  t h a t  t h e  d r i l l i n g  i n  t h i s  area has 

i n t e r s e c t e d  some i n t e r e s t i n g  c o p p e r  m i n e r a l i z a t i o n ,  w i t h o u t  

e n c o u n t e r i n g  g r a p h i t e .  I t  would a p p e a r  t h a t  a l l  o f  t he  anomalous 

i n d u c e d  p o l a r i z a t i o n  r e s p o n s e s  r e c o r d e d  i n  t h i s  area are  d u e  t o  

m e t a l l i c  m i n e r a l i z a t i o n .  T h e r e f o r e ,  i f  t h e  g e o l o g i c a l  s e t t i n g  i s  

deemed a p p r o p r i a t e ,  i t  would be recommended t h a t  r e c o n n a i s s a n c e  

induced  p o l a r i z a t i o n  s u r v e y i n g  be comple t ed  t o  e x t e n d  t h e  g r i d  

b o u n d a r i e s  towards t h e  s o u t h  and  e a s t ,  i n  a n  a t t e m p t  t o  o u t l i n e  
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sulphide rich areas.  
m 

PACIFIC GEOPHYSICAL I$TD. 

/$do/& G NT D. L CKHART, B . S c .  

G4ophysicist 

PAUL A. CARTWRIGHT, P,Geoph. 
Geophysicist 

DATED: April 11, 1 9 9 0  
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7. PERSONNEL: 

I P  FIELD CREW: 

M. S t .  P i e r r e ,  8 6 2 1  T u l s y  C r e s c e n t  E a s t ,  S u r r e y ,  B.C.  

G. Lockhart ,  3 0 1 - 2 2 3 2  W e s t  5 t h  Avenue,  V a n c o u v e r , B . C .  

M.  J .  C o r m i e r ,  5 5 1 2  Kings  Road, Vancouver ,  B.C. 

M.  R .  C o r m i e r ,  666  West K e i t h  Road Upper Level,  

Nor th  Vancouver ,  B.C.  

S. C o r m i e r ,  666  West K e i t h  Road Upper L e v e l ,  

N o r t h  Vancouver ,  B.C. 

MAGNETOMETER 

G. L o c k h a r t ,  301 - 2 2 3 2  W e s t  5 t h  Avenue,  Vancouver ,  B.C. 

DRAFTSMEN : 

M .  S t .  P i e r r e ,  8 6 2 1  T u l s y  C r e s c e n t  E a s t ,  S u r r e y ,  B.C. 

G. L o c k h a r t ,  301  - 2 2 3 2  W e s t  5 t h  Avenue,  V a n c o u v e r ,  B.C. 

CONSULTANTS: 

G. L o c k h a r t ,  301  - 2 2 3 2  W e s t  5 t h  Avenue,  V a n c o u v e r ,  B.C.  

P.  C a r t w r i g h t ,  4 2 3 8  West 1 1 t h  A v e n u e ,  V a n c o u v e r ,  B.C. 

PA I F I C  GEO YSICAL LTD. LA. u 
PAUL A. CARTWRIGHT, P . G e o p h .  
G e o p h y s i c i s t  

DATED: A p r i l  11, 1 9 9 0  
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8 .  STATEMENT OF COST 

A. Induced Polarization and Resistivity Survey 

Crew: M.St.Pierre, G.Lockhart, M.J.Cormier, 

Period: February 16, 1990 to February 23, 1 9 9 0  
M.R.Cormier, 

Crew: M.St.Pierre, G-Lockhart, M.Cormier, S.Cormier 
Period: February 2 4 ,  1 9 9 0  to February 2 8 ,  1 9 9 0  

Crew: M.St.Pierre, M.Cormier, S.Corrnier, S.Spencer 
Period: March 1, 1 9 9 0  

Crew: M.St.Pierre, G.Lockhart, M.Cormier,S.Cormier 
Period: March 2, 1 9 9 0  to March 4 ,  1 9 9 0  

Crew: M.St.Pierre, P.Cartwright, M.Cormier, S.Cormier 
Period: March 5, 1 9 9 0  

1 7  Operating Days IP @ $1,100.00 $ 1 8 , 7 0 0 . 0 0  
1 Standby Day @ $800.00 800.00 
Mobilization - Demobilization 2 , 0 0 0 . 0 0  
1 9  Days Snow Machine and Sled Rental 

(incl. oil) 703 .00  
Fuel for above 24.30  

$ 2 2 , 2 2 7 . 3 0  

B. Total Field Magnetometer Survey 

Crew: G. Lockhart 
Period: March 1, 1 9 9 0  and March 5 ,  1 9 9 0  

Data Acquisition 27.4 l.km @ $100.00 

C. Intermetation, ReDort PreDaration, and 
ReDOrt ReDroduction Costs 

2 , 7 4 0 . 0 0  

2 I 557.55  

$ 2 7 , 5 2 4 . 8 5  

PACIFIC GEOPHYSICAL LTD, 

PAUL A. CARTWRIGHT, PIGeoph. 
Geophysicist 

DATED: April 11, 1 9 9 0  
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9. CERTIFICATE 

I ,  M a r t i n  S t .  P i e r r e ,  o f  t h e  C i t y  o f  S u r r e y ,  P r o v i n c e  o f  

B r i t i s h  C o l u m b i a ,  do h e r e b y  c e r t i f y :  

1. 

2. 

3 .  

4. 

5 .  

I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  8 6 2 1  T u l s y  C r e s c e n t  E a s t ,  

S u r r e y ,  B r i t i s h  Co lumbia .  

I a m  a g r a d u a t e  of M c G i l l  U n i v e r s i t y ,  M o n t r e a l ,  Q u e b e c  

w i t h  a B . S c .  D e g r e e  ( 1 9 8 4  ) .  

I have b e e n  p r a c t i c i n g  my p r o f e s s i o n  for s i x  y e a r s .  

I h a v e  no  d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  n o r  do I e x p e c t  t o  
receive a n y  i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p r o p e r t y  o r  s e c u r i t i e s  o f  Teck  E x p l o r a t i o n s  L t d . ,  E l e c t r u m  

R e s o u r c e s  L t d . ,  o r  V i t a l  P a c i f i c  R e s o u r c e s  L t d .  o r  a n y  

a f f i l i a t e s .  

P e r m i s s i o n  i s  g r a n t e d  t o  u s e  i n  w h o l e  o r  i n  p a r t  f o r  

a s s e s s m e n t  a n d  q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  f o r  

a d v e r t i s i n g  p u r p o s e s .  

D A T E D  a t  V a n c o u v e r ,  B r i t i s h  Co lumbia  t h i s  1 1 t h  day of 

A p r i l  1990.  

M A R T I N  ST. PIERRE, B . S c .  



- 17 - 

1 0  I 

1. 

2 .  

3 .  

4 .  

5.  

6.  

CERTIFICATE 

I ,  G r a n t  D .  L o c k h a r t ,  of t h e  C i t y  of V a n c o u v e r ,  

P r o v i n c e  of B r i t i s h  C o l u m b i a ,  do h e r e b y  c e r t i f y :  

I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  3 0 1 ,  2232 W e s t  5 t h  

Avenue ,  V a n c o u v e r ,  B . C .  

I a m  a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  B r i t i s h  C o l u m b i a ,  

w i t h  a B.Sc. D e g r e e  ( 1 9 8 7 ) .  

I a m  a m e m b e r  of t h e  S o c i e t y  o f  E x p l o r a t i o n  

G e o p h y s i c i s t s ,  a n d  t h e  C a n a d i a n  S o c i e t y  of E x p l o r a t i o n  

G e o p h y s i c i s t s .  

I h a v e  b e e n  p r a c t i s i n g  my p r o f e s s i o n  f o r  t h r e e  y e a r s .  

I h a v e  no  d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  n o r  do I e x p e c t  

t o  receive a n y  i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p r o p e r t y  o r  s e c u r i t i e s  of Teck  E x p l o r a t i o n s  L t d . ,  

E l e c t r u m  R e s o u r c e s  L t d .  o r  V i t a l  P a c i f i c  R e s o u r c e s  

L t d . ,  o r  a n y  a f f i l i a t e s .  

P e r m i s s i o n  i s  g r a n t e d  t o  u s e  i n  w h o l e  o r  i n  p a r t  f o r  

a s s e s s m e n t  a n d  q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  f o r  

a d v e r t i s i n g  purposes .  

DATED AT VANCOUVER, BRITISH COLUMBIA t h i s  11 th  d a y  of 

A p r i l  1 9 9 0 .  
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11. CERTIFICATE 

I ,  Michael J .  C o r m i e r ,  of t h e  C i t y  of V a n c o u v e r ,  P r o v i n c e  

of B r i t i s h  C o l u m b i a ,  do h e r e b y  c e r t i f y :  

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  5512  K i n g s  Road,  

V a n c o u v e r ,  B . C .  

I a m  a g r a d u a t e  o f  t h e  M c G i l l  U n i v e r s i t y ,  M o n t r e a l ,  

Quebec  w i t h  a B.Sc. D e g r e e  ( 1 9 8 1 ) .  

I have b e e n  p r a c t i s i n g  my p r o f e s s i o n  for 9 y e a r s .  

I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  n o r  do I e x p e c t  

t o  receive a n y  i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p r o p e r t y  o r  s e c u r i t i e s  of Teck  E x p l o r a t i o n s  L t d . ,  

E l e c t r u m  R e s o u r c e s  L t d . ,  o r  V i t a l  P a c i f i c  R e s o u r c e s  

L t d . ,  o r  a n y  a f f i l i a t e s .  

The  s t a t e m e n t s  made i n  t h i s  r e p o r t  a r e  based o n  a s t u d y  

of p u b l i s h e d  g e o l o g i c a l  l i t e r a t u r e  a n d  u n p u b l i s h e d  

p r i v a t e  r epor t s .  

P e r m i s s i o n  is  g r a n t e d  t o  u s e  i n  whole o r  i n  p a r t  f o r  

a s s e s s m e n t  a n d  q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  f o r  

a d v e r t i s i n g  p u r p o s e s .  

DATED AT VANCOUVER, B R I T I S H  COLUMBIA t h i s  1 1 t h  d a y  of 

A p r i l  1 9 9 0 .  

MICHAEL J .  CORMIER, B.SC.  
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12. CERTIFICATE 

o f  

1. 

2 .  

3 .  

4 .  

5.  

6 .  

7 .  

I ,  P a u l  A.  C a r t w r i g h t ,  of t h e  C i t y  o f  V a n c o u v e r ,  P r o v i n c e  

B r i t i s h  C o l u m b i a ,  do h e r e b y  c e r t i f y :  

I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  4234 W e s t  11 th  Avenue ,  

V a n c o u v e r ,  B r i t i s h  Co lumbia .  

I a m  a g r a d u a t e  of t h e  U n i v e r s i t y  of B r i t i s h  C o l u m b i a ,  

w i t h  a B . S c .  D e g r e e  ( 1 9 7 0 ) .  

I a m  a m e m b e r  of t h e  S o c i e t y  of E x p l o r a t i o n  G e o p h y s i c i s t s ,  

t h e  E u r o p e a n  A s s o c i a t i o n  of E x p l o r a t i o n  G e o p h y s i c i s t s  a n d  

t h e  C a n a d i a n  S o c i e t y  of  E x p l o r a t i o n  G e o p h y s i c i s t s .  

I h a v e  b e e n  p r a c t i c i n g  my p r o f e s s i o n  f o r  2 0  y e a r s .  

I a m  a P r o f e s s i o n a l  G e o p h y s i c i s t  l i c e n s e d  i n  t h e  P r o v i n c e  

of A l b e r t a .  

I have n o  d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  nor  do I e x p e c t  t o  

rece ive  a n y  i n t e r e s t ,  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  

p r o p e r t y  o r  s e c u r i t i e s  of Teck  E x p l o r a t i o n s  L t d . ,  E l e c t r u m  

R e s o u r c e s  L t d .  o r  V i t a l  P a c i f i c  R e s o u r c e s  L t d . ,  o r  a n y  

a f f i l i a t e s .  

P e r m i s s i o n  i s  g r a n t e d  t o  u s e  i n  w h o l e  o r  i n  p a r t  f o r  

a s s e s s m e n t  a n d  q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  f o r  

a d v e r t i s i n g  p u r p o s e s .  

DATED a t  V a n c o u v e r ,  B r i t i s h  Co lumbia  t h i s  11 th  d a y  of 

A p r i l  1990.  

PAUL A .  CARTWRIGHT, P.Geoph 
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