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SUMMARY 

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

t i o n  o f  t h e  Grand  U n i o n  p r o p e r t y  d u r i n g  J u n e  a n d  J u l y ,  1 9 8 4 .  T h e  

p r o p e r t y  is  l o c a t e d  1 6 . 5  km ~ 3 0 " ~  o f  t h e  Town o f  S a l m o ,  B r i t i s h  

C o l u m b i a  a t  t h e  c o n f l u e n c e  o f  S l i d e  C r e e k  w i t h  Erie C r e e k .  Access 

t o  much o f  t h e  p r o p e r t y  i s  e a s i l y  g a i n e d  by  a  two-whee l  d r i v e  

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

w i t h  l i g h t  t o  m o d e r a t e l y  d e n s e  c o n i f e r o u s  t rees.  T h e  p u r p o s e  o f  

t h e  s u r v e y s  w a s  t o  loca te  p r o b a b l e  z o n e s  o f  g o l d  or  s u l p h i d e  min- 

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

H o m e s t e a d ' s  G r a n d  U n i o n  p r o p e r t y  o c c u r s  o n  a n  i n t r u s i v e  c o n t a c t  

b e t w e e n  g r a n o d i o r i t e s  o f  t h e  N e l s o n  B a t h o l i t h  a n d  v o l c a n i c s  a n d  

s e d i m e n t s  b e l o n g i n g  t o  t h e  R o s s l a n d  F o r m a t i o n ,  H a l l  F o r m a t i o n ,  

a n d  t h e  S i n e m u r i a n  B e d s .  On t h e  a d j o i n i n g  p r o p e r t y  t o  t h e  i m -  

m e d i a t e  s o u t h  o c c u r s  t h e  S e c o n d  R e l i e f  q u a r t z  v e i n  f r o m  w h i c h  w a s  

m i n e d  2 5 0 , 0 0 0  t o n s  g r a d i n g  0 . 3 9  o z / t o n  g o l d .  T h e  Rand a n d  I n e z  

q u a r t z  v e i n s  o c c u r s  o n  t h e  G r a n d  Un ion  p r o p e r t y  f r o m  w h i c h  some 

m i n i n g  w a s  d o n e  a s  w e l l .  T h e  g o l d  m i n e r a l i z a t i o n  is g r e a t e r  w h e r e  

s u l p h i d e  c o n t e n t  is  g r e a t e r ,  t h e  s u l p h i d e  b e i n g  p y r i t e ,  p y r r h o -  

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

T h e  VLF-EM r e a d i n g s  were t a k e n  e v e r y  25  meters o n  50- a n d  100-  

meter s e p a r a t e d  l i n e s .  T h e y  were t h e n  F r a s e r - f i l t e r e d ,  p l o t t e d  

a n d  c o n t o u r e d .  The  s o i l  s a m p l e s  were d u g  e v e r y  25  m o n  l i n e s  p e r -  

p e n d i c l a r  t o  t h e  VLF-EM l i n e s ,  s u b s e q u e n t l y  t e s t e d  f o r  5  m e t a l s  

( a r s e n i c ,  s i l v e r ,  l e a d ,  z i n c ,  c o p p e r )  s t a t i s t i c a l l y  a n a l g z e d ,  

p l o t t e d ,  a n d  c o n t o u r e d .  

GEOTRONICS SURVEYS LTD. 



CONCLUSIONS 

1. The VLF-EM survey has picked up the known mineralization on 

the property, principally the Rand vein. (No work was done 

over the Inez vein.) The soil geochemistry response over the 

Rand vein was quite spotty. 

2. In addition, the VLF-EM survey has picked up 5 strong con- 

ductors that are parallel and sub-parallel to the Rand 

vein. There is therefore a good probability that these con- 

ductors are quartz vein systems containing sulphides with 

which there should be associated gold mineralization. The 

conductors are labelled c to g. 

3. Conductor c is a prime exploration target since not only is 

it a strong conductor indicating sulphides to be the causa- 

tive source, but it correlates extremely well with soil geo- 

chemistry anomalies, especially arsenic and zinc which are 

often pathfinders for gold. Soil sampling was not done 

across conductors d to g (except for part of f). 

4. It appears the extension of the Second relief vein has been 

picked up by the soil geochemistry and VLF-EM surveys on the 

Grand Union property. 

5. The VLF-EM response in the western part of the survey area 

is quite complex indicating complex geology and/or cross- 

structure. There is also an interesting soil geochemistry 

response in this area, principally zinc, that occurs adja- 

cent to the Nelson Batholith granodiorite contact. This 

therefore is also an area of exploration interest. 

I GEOTRONICS SURVEYS LTD. I 



6. In general, the soil geochemistry response is suite spotty. 

Therefore, soil geochemistry can be a very useful explora- 

tion tool but it should be kept in mind that it may not re- 

spond to all mineralization on the property. 

RECOMMENDATIONS 

1. The soil qeochemistry survey should be continued over the 

remainder of the property, especially in the area of VLF-EM 

conductors d, e, f and g. 

2. VLF-EM conductor c should be trenched by backhoe in the area 

of the strongest soil geochemistry results. 

3. The five strong VLF-EM conductors should be tested by a con- 

ventional EM system, such as the MaxMin 11 EM. The VLF-EM is 

auite useful as an initial exploration tool but preferably 

should not be used for spotting drill targets. The MaxMin EM 

will more accurately locate the target as well as give its 

dip, conductivi ty-thickness and depth to top. 

4. If the MaxMin 11 EM system does not work, then it is advis- 

able to test the induced polarization resistivity method. 

Induced polarization should respond to the sulphide content 

and the resistivity should respond to the correlating alter- 

ation. 
1 

5. Diamond drilling should be carried out, since the above 

should result in the optimum location of targets. 

1 GEOTRONICS SURVEYS LTD. -I 



GEOCHEMICAL/GEOPHYSICAL REPORT 

ON 

SOIL GEOCHEMISTRY AND VLP-EM SURVEYS 

OVER THE 

GRAND UNION PROPERTY 

ERIE CREEK, SALMO AREA 

NELSON MINING DIVISION 

BRITISH COLUMBIA 

INTRODUCTION AND GENERAL REMARKS 

This report discusses the survey procedure, compilation of data 

and the interpretation of VLF-EM and soil geochemistry surveys 

carried out over a portion of the Grand Union property durinq the 

period of June 18th to July 8th, 1984. 

The VLF-EM survey was carried out by Geotronics Surveys Ltd. 

under the field supervision of Adam Szybinski, geologist with the 

aid of Norman Eenkooren. The soil samples were picked up by em- 

ployees of Homestead Resources Inc. during the same period. A 

total of 24.1 line km of VLF-EM survey were done and a totql of 

982 soil samples were picked up. 

The primary purpose of the VLF-EM survey was to locate probable 

zones of gold-silver mineralization, with the secondary purpose 

being to delineate geoloqical structure as an aid in the explora- 
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t i o n  f o r  g o l d - s i l v e r  m i n e r a l i z a t i o n .  T h a t  o f  t h e  s o i l  s a m p l i n g  

was t o  l o c a t e  g o l d  m i n e r a l i z a t i o n  d i r e c t l y .  R e s i d e s  s i l v e r ,  t h e  

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

metals  a re  u s e f u l  a s  p a t h f i n d e r s  f o r  g o l d  a n d  s i l v e r  m i n e r a l i z a -  

t i o n .  

T h e  s u r v e y s  were d o n e  o n  t h e  v e r b a l  r e c o m m e n d a t i o n  o f  L a u r e n c e  

S o o k o c h o f f ,  P . E n g . ,  c o n s u l t i n g  g e o l o g i c a l  e n g i n e e r  t o  H o m e s t e a d  

R e s o u r c e s  I n c .  

PROPERTY AND OWNERSHIP 

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

e r t y  h a s  b e e n  t a k e n  f r o m  J . S .  K e r m e e n ' s  g e o l o g i c a l  e n g i n e e r i n g  

r e p o r t  o n  t h e  p r o p e r t y .  

T h e  p r o p e r t y  c o n s i s t s  of 23  Crown G r a n t s  o r  claims s t a k e d  w i t h i n  

t h e  N e l s o n  M i n i n g  D i v i s i o n  a s  shown o n  S h e e t  2  a n d  a s  d e s c r i b e d  

b e l o w :  

N a m e  

R e v e r t e d  Crown G r a n t s  

G r a n d  U n i o n  
S t a r  S h i n e  
R i s k  F r .  
P e g g y  F r .  
Lucy  
Gus F r .  
Eva  F r .  
D o l l y  
R h o d e s  F r .  
A m o s  
L e e  
P i t t  
W i n n i e  
D a l e  

R e c o r d  Lo t A n n i v e r s a r y  
N o .  - N o .  D a t e  

A p r .  14  
Aug. 0 8  
Aug. 0 8  
Aug. 0 8  
Aug. 0 8  
Aug. 0 8  
Aug. 08  
O c t .  26 
O c t .  26 
O c t .  26 
J u l y  22  
J u l y  22  
J u l y  22 
J u l y  22  
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C r o w n  G r a n t s  

R a n d  F r .  
I n e z  F r .  
C l i f f  

S t a k e d  U n i t s  

D i g i t  1  
L i l  G e e z  1 
R u s h  # 1  1 5  
R u s h  A2 1 0  
D e e j a y  1 2  

Aug. 2 7  
A p r .  1 4  
O c t .  26  
O c t .  2 6  
P u g .  09  

T h e  claims a re  e i t h e r  o w n e d  o u t r i g h t  o r  h e l d  by l ease  b y  
H o m e s t e a d  R e s o u r c e s  I n c .  o f  V a n c o u v e r ,  B r i t i s h  C o l u m b i a .  

LOCATION AND ACCESS 

T h e  p r o p e r t y  is l o c a t e d  1 6 . 5  km ~ 3 0  O W  o f  t h e  Town o f  Salmo,  B.C. 

a t  t h e  c o n f l u e n c e  o f  S l i d e  C r e e k  w i t h  E r i e  C r e e k .  S a l m o  is  loca t -  

e d  3 2  km d u e  s o u t h  o f  N e l s o n  a n d  32  km ~ 7 0 " ~  o f  T r a i l .  

T h e  g e o g r a p h i c a l  c o o r d i n a t e s  a r e  4 9 O 1 9 ' ~  l a t i t u d e  a n d  1 1 7 ~ 2 4 ' ~  

l o n g i t u d e .  

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

r u n s  n o r t h e r l y  a l o n g  E r i e  C r e e k  f r o m  a p o i n t  o n  H i g h w a y  # 3  t h a t  

is a b o u t  4  km w e s t  o f  S a l m o  a n d  35 km e a s t  of T r a i l .  T h e  p r o p e r t y  

is a b o u t  1 8  km a l o n g  t h e  l o g g i n g  r o a d  f r o m  t h e  h i g h w a y .  

PHYSIOGRAPHY 

1 

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

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

C o l u m b i a  M o u n t a i n s .  T h e  t e r r a i n  c o n s i s t s  of m o d e r a t e  to  s t e e p  

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

e a s t e r l y - t r e n d i n g  E r i e  C r e e k  v a l l e y .  

GEOTRONICS SURVEYS LTD. 



Elevations vary from about 1,120 meters a.s.1. at the southern 

boundary of the property on Erie Creek to 1,740 meters a.s.1. 

within the eastern corner of the property to give an elevation 

difference of 620 meters. 

The main water sources would be the southerly-flowing Erie Creek 

as well as its westerly-flowing tributary, Slide Creek. 

The property is covered with heavy timber with dense underbrush. 

HISTORY OF PREVIOUS WORK 

Since gold-bearing quartz veins have been known to exist on and 

around the property since 1899, various types of physical work 

have been done since that time. On the property itself, the most 

recent exploration work has been a mercury in soil gas survey, a 

magnetometer survey and geological mapping carried out for 

Calmark Explorations in 1969. Homestead did some small scale sur- 

face mining in 1981. 

On the Second Relief vein to the immediate south of the property, 

sporadic mining has been carried out prior to 1933, and continu- 

ous mining from 1933 to 1941. Total production was 250,000 tons 

grading 0.39 ounces gold/short ton and 0.13 ounces silver/short 

ton. 

GEOLOGY 
1 

The geological desciption given below has been furnished by geo- 

logist, Z.A. Szybinski, who made geological observations on the 

property while carrying out the VLF-EM survey. This is especially 

useful for correlations with the soil geochemistry surveys and 

- GEOTRONICS SURVEYS LTD. 



the VLF-EM survey. However, a more thorough desciption, especial- 

ly of the mineralization, is given in Kermeen's engineering re- 

port and Sookochoff's engineering report under preparation. 

The Grand Union property is located in a geologically significant 

area, that is, on the contact between interbedded argillites, 

andesitic volcanics, tuffs, slates and sandstones underlying the 

southern, southeastern and central parts of the property, and the 

granodiorite intrusion of the Nelson Ratholith underlying the 

northern part of the property. 

According to classification by Little (1960), the stratified 

rocks may be members of the Lower Jurassic Rossland Formation and 

Sinemurian Beds. Some of them may represent the Middle-Upper 

Jurassic Hall Formation as well. 

With limited outcrop it was difficult to show a geological pic- 

ture of the property. However, a geological sketch using the VLF- 

EM grid as a base was done and is shown on Sheet 3 at a scale of 

1 :2,500. 

The following rock units are shown on the sketch: 

- argillites interbedded with tuffs, slates and fine-grained 

andesites, which probably represent Sinemurian Beds; 

- fine-grained, rarely porphyritic, hard andesites and minor 

volcanic breccia, which may be a volcanic member of the 

Rossland Formation; 
1 

- interformational, finely laminated argillites, sandstones, 

slates and conglomerates, believed to be members of the Hall 

Formation; 

I GEOTRONlCS SURVEYS LTD. 



- varieties of medium-to coarse-grained plutonic granites from 

quartz diorite to monzonite which represent the Lower 

Cretaceous Nelson Batholith. 

Many types of dykes (not shown on the sketch) with genetic rela- 

tionships to both volcanic and plutonic rocks cut the above des- 

cribed rock units. They are divided into pre-mineral dykes (dior- 

ite porphyry) and post-mineral dykes (andesites, basalts, lampro- 

phyte, granite, porphyry etc). 

Almost all stratified rocks are regionally metamorphosed (low 

grade), often with well marked cleavage, which is partially des- 

troyed by thermal metamorphism. Thermally metamorphosed slates 

have developed local modules (spotted or knotted slates) produced 

by aggregates of mica or other new minerals. 

The structural trend of the layered rocks on the property is 

chiefly east-west, almost parallel to the Nelson granodiorite 

contact. This geological situation is made more complex by a net- 

work of faults with strikes from east-west to northwest-south- 

east. 

Within the andesitic volcanics of the Rossland Formation occur 

auriferous quartz veins. Three of them, Inez, Rand and possibly 

Second Relief, are known to occur on the Grand Union property. 

The Inez vein is visible on the surface and can be easily 

traced. The Rand can be traced only by underground workings. The 

northeast end of the Second Relief vein lies within the north- 

eastern part of the property covered by the VLF-EM grid. The gold 

mineralization is associated with sulphide content of veins hot- 

ably pyrite, pyrrhotite, and chalcopyrite. 

GEOTRONlCS SURVEYS LTD. 



VLP-EM SURVEY 

(A) Instrumentation and Theory 

A VLF-EM receiver, Model 27, manufactured by Sabre Electronic 

Instruments Ltd. of Rurnaby, B.C. was used for the VLF-EM sur- 

vey. This instrument is designed to measure the electromagnetic 

component of the very low frequency field (VLF-EM), which for 

these surveys is transmitted at 24.8 KHz from Seattle, 

Washington. 

In all electromagnetic prospecting, a transmitter produces an al- 

ternating magnetic field (primary) by a strong alternating cur- 

rent usually through a coil of wire. If a conductive mass such as 

a sulphide body is within this magnetic field, a secondary alter- 

nating current is induced within it which in turn induces a sec- 

ondary magnetic field that distorts the primary magnetic field. 

It is this distortion that the EM receiver measures. The VLF-EM 

uses a frequency range from 16 to 24 KHz, whereas most EM instru- 

ments use frequencies ranging from a few hundred to a few thous- 

and Hz. Because of its relatively high frequency, the VLF-EM can 

pick up bodies of a much lower conductivity and therefore is more 

susceptible to clay beds, electrolyte-filling fault of shear 

zones and porous horizons, graphite, carbonaceous sediments, 

lithological contacts as well as sulphide bodies of too low a 

conductivity for other EM methods to pick up. Consequently the 

VLF-EM has additional uses in mapping structure and in picking up 

sulphide bodies of too low a conductivity for conventional EM 

methods and too small for induced polarization. (In places it can 

be used instead of I.P.). However, its susceptibility to lower 

conductive bodies results in a number of anomalies, many of them 

difficult to exlain and, thus, VLF-EM preferably should not be 

interpreted without a good geological knowledge of the property 

and/or other geophysical and geochemical surveys. 

I GEOTRONICS SURVEYS LTD. 



/ ( 8 )  F i e l d  P r o c e d u r e  

T h e  s u r v e y  c o n s i s t e d  o f  24.1 l i n e  km o f  VLF-EM s u r v e y  o v e r  much 

o f  t h e  p r o p e r t y .  

T h e  VLF-EM s u r v e y  h a s  b e e n  c a r r i e d  o u t  o n  two g r i d s ,  o n e  o n  t h e  

west s i d e  o f  E r i e  C r e e k ,  a n d  t h e  o t h e r  o n  t h e  e a s t  s i d e .  T h e  b a s e  

l i n e  f o r  e a c h  g r i d  r u n s  i n  a  6 0 " ~  d i r e c t i o n ,  e x c e p t  f o r  a 450  m 

s e c t i o n  o n  t h e  e a s t  g r i d  w h i c h  r u n s  i n  a  5 5 " ~  d i r e c t i o n .  T h e  west 

g r i d  b a s e l i n e  h a s  a  l e n g t h  o f  1 5 , 0 0 0  m a n d  t h e  e a s t  g r i d  b a s e  

l i n e ,  1 0 , 5 0 0  m .  T h e  cross l i n e s  were r u n  p e r p e n d i c u l a r  t o  t h e  

t w o  b a s e  l i n e s  a t  a  50 m a n d  a  100  m s p a c i n g  w i t h  t h e  i n s t r u m e n t  

r e a d i n g s  t a k e n  a t  a 25 m i n t e r v a l  f a c i n g  t o w a r d s  t h e  t r a n s m i t t e r  

a t  S e a t t l e .  

( C )  C o m p i l a t i o n  o f  D a t a  

T h e  VLF-EM f i e l d  r e s u l t s  were p l o t t e d  o n  S h e e t  4  a t  a sca le  o f  

1:2,5OO. T h e y  were t h e n  r e d u c e d  b y  a p p l y i n g  t h e  F r a s e r - f i l t e r  

a n d  t h e  f i l t e r e d  r e s u l t s  s u b s e q u e n t l y  p l o t t e d  o n  S h e e t  5  a t  a 

sca le  o f  1 : 2 , 5 0 0  a s  w e l l .  T h e  f i l t e r e d  d a t a  w a s  p l o t t e d  b e t w e e n  

a c t u a l  r e a d i n g  s t a t i o n s .  T h e  p o s i t i v e  d i p - a n g l e  r e a d i n g s  

were t h e n  c o n t o u r e d  a t  a n  i n t e r v a l  o f  4 " .  

T h e  F r a s e r - f i l t e r  is e s s e n t i a l l y  a  4 - p o i n t  d i f f e r e n c e  o p e r a t o r ,  

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

s m o o t h i n g  o p e r a t o r  w h i c h  i n d u c e s  t h e  i n h e r e n t  h i g h  f r e q u e n c y  

n o i s e  i n  t h e  d a t a .  T h e r e f o r e ,  t h e  n o i s y ,  n o n - c o n t o u r a b l e  d a t a  a re  

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

o f  t h i s  f i l t e r  is t h a t  a c o n d u c t o r  t h a t  d o e s  n o t  show u p  h s  a 

c r o s s o v e r  o n  t h e  u n f i l t e r e d  d a t a  q u i t e  o f t e n  s h o w s  u p  o n  t h e  f i l -  

t e r e d  d a t a .  
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SOIL GEOCHEMISTRY 

( A )  S u r v e y  P r o c e d u r e  

The  s a m p l e s  were p i c k e d  u p  a t  2 5 - m e t e r  c e n t e r s  o n  l i n e s  p a r a l l e l  

t o  t h e  b a s e  l i n e s  f o r  t h e  VLF-EM s u r v e y .  T h e y  were d u g  w i t h  a  D- 

h a n d l e d  s h o v e l  a t  a b o u t  a  15- t o  20-cm d e p t h .  The  h o r i z o n  s a m p l e d  

was B.  S a m p l e s  w e r e  p l a c e d  i n  b r o w n ,  w e t - s t r e n g t h ,  p a p e r  b a g s  

( g u s s e t t  b a q s )  w i t h  t h e  s a m p l e  number  marked  t h e r e o n .  

( B )  T e s t i n g  P r o c e d u r e  

A l l  s a m p l e s  were t e s t e d  by  A c m e  A n a l y t i c a l  L a b o r a t o r i e s  L t d .  o f  

V a n c o u v e r ,  R . C .  T h e  s a m p l e  is  f i r s t  t h o r o u g h l y  d r i e d  a n d  t h e n  

s i f t e d  t o  -80 mesh .  A 0 . 5  g r a m  a m o u n t  o f  t h e  p u l v e r i z e d  ma te r i a l  

was t h e n  p u t  i n t o  a t e s t  t u b e  w i t h  s u b s e q u e n t  m e a s u r e d  a d d i t i o n s  

o f  p e r c h l o r i c  a c i d  a n d  n i t r i c  a c i d .  T h e  m i x t u r e  was  n e x t  h e a t e d  

t o  9 5 "  C  f o r  o n e  h o u r .  T h e  p a r t s  p e r  m i l l i o n  (ppm)  metal w a s  t h e n  

m e a s u r e d  by  a t o m i c  a b s o r p t i o n .  

( C )  T r e a t m e n t  o f  D a t a  

The  s t a t i s t i c a l  p a r a m e t e r s  a s  g i v e n  b e l o w  were c a l c u l a t e d  by com- 

p u t e r .  

T h e  b a c k g r o u n d  v a l u e  f o r  e a c h  m e t a l  is c a l c u l a t e d  a s  t h e  a v e r -  

a g e .  T h e  s u b - a n o m a l o u s  t h r e s h o l d  v a l u e ,  ( a  term u s e d  by  t h e  

wr i ter  t o  d e n o t e  t h e  minimum v a l u e  t h a t  is n o t  c o n s i d e r e d  a n o m a l -  

o u s  b u t  s t i l l  i m p o r t a n t  a s  a n  i n d i c a t o r  o f  m i n e r a l i z a t i o n )  is  

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

a n o m a l o u s  t h r e s h o l d  v a l u e  is t w o  s t a n d a r d  d e v i a t i o n s  away.  

A s  a  r e s u l t  o f  t h e  a b o v e ,  t h e  s t a t i s t i c a l  p a r a m e t e r s  f o r  e a c h  

m e t a l  a r e  shown i n  t h e  f o l l o w i n g  t a b l e  w i t h  t h e  s h e e t  number  t h a t  
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the geochemistry values for each of the metals were plotted on. 

Metal A s  Ag Pb Zn Cu 

pp -- 

Sheet number 6 7 8 9 10 

Background value 6 0.31 14 66 6 1 

Sub-anomalous threshold value 15 0.64 26 135 65 

Anomalous threshold value 24 0.97 30 204 99 

All values are in ppm. On each Sheet, the background value, sub- 

anomalous threshold value, and anomalous threshold value were 

contoured. 

A compilation map, Sheet 11, at a scale of 1:2,500, has been 

drawn of the anomalous soil geochemistry results for all 5 

metals as well as the lineations that the writer feels are the 

mapping of the VLF-EM conductors. Some of the VLF-EM anomalies 

are caused by more than one conductor which is not apparent from 

the contouring on Sheet 5. 

DISCUSSION OF RESULTS 

Backqround Discussion 

The major cause of the VLF-EM anomalies, as a rule, are geologic 

structures such as fault, shear and breccia zones. It is there- 

fore logical to interpret VLF-EM anomalies to likely be caused by 

these structural zones. Of course, sulphides may also be a causa- 

tive source. Rut in the writer's experience, when VLF-EM anomal- 

ies correlate with sulphide mineralization, the anomalies are 

usually reflecting the structure associated with the mineraliza- 

tion rather than the mineralization itself. 

I GEOTRONlCS SURVEYS LTD. I 



T h e r e  is  some v a r i a t i o n  i n  i n t e n s i t y  f r o m  o n e  VLF-EM a n o m a l y  t o  

t h e  n e x t .  T h i s  i s  n o t  o n l y  d u e  t o  t h e  c o n d u c t i v i t y  o f  a c a u s a t i v e  

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

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

c loser  to  t h e  same d i r e c t i o n  a s  t h e  d i r e c t i o n  to  t h e  t r a n s m i t t e r  

(S60W i n  t h i s  c a s e ) ,  c a n  b e  p i c k e d  u p  e a s i e r  t h a n  t h o s e  t h a t  a r e  

l y i n g  a t  a  g r e a t e r  a n g l e .  D e p e n d i n g  upon i t s  c o n d u c t i v i t y ,  a con-  

d u c t o r  may n o t  b e  p i c k e d  u p  a t  a l l  i f  i t  is a t  too g r e a t  a n  

a n g l e .  H o w e v e r ,  o n  t h i s  p a r t i c u l a r  s u r v e y  a re  some VLF-EM c o n d u c -  

t o r s  t h a t  h a v e  s t r o n g  i n t e n s i t y  a n d  y e t  a r e  n o t  a t  a n  op t imum 

d i r e c t i o n  t o  t h e  t r a n s m i t t e r .  T h i s  is t h e r e f o r e  a n  i n d i c a t i o n  o f  

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

ph i d e s .  

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

e r t y ,  p a r t i c u l a r l y  t h e  VLF-EM h i g h s .  T h e s e  h i g h s  a r e  o f  g r e a t e r  

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

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

g o l d  m i n e r a l i z a t i o n .  The  h i g h s  o f t e n  a re  a t  p o i n t s  o f  i n t e r s e c -  

t i o n  o f  t w o  or  t h r e e  c o n d u c t o r s  s t r i k i n g  i n  two or t h r e e  d i f f e r -  

e n t  d i r e c t i o n s .  I f  t h e  c o n d u c t o r s  a re  i n  f a c t  g e o l o g i c a l  s t r u c -  

t u r e s ,  t h e n  t h e  p o i n t s  o f  i n t e r s e c t i o n  become a m e n a b l e  t o  m i n e r -  

a l i z i n g  f l u i d s .  

VLF-EM c o n d u c t o r s  o f  i n t e r e s t  h a v e  b e e n  l a b e l l e d  by  t h e  lower 

case l e t t e r s  ' a '  t o  ' k ' .  S o i l  g e o c h e m i s t r y  a n o m a l i e s  t h a t  d o  n o t  

cor re la te  w i t h  a n y  c o n d u c t o r s  b u t  a r e  o f  i n t e r e s t  h a v e  b e e n  

l a b e l l e d  by  t h e  l e t t e r s  '1 '  t o  'q'. 

( B )  D i s c u s s i o n  o f  A n o m a l i e s  

VLF-EM c o n d u c t o r  ' a '  is  a  r e f l e c t i o n  o f  t h e  Rand v e i n .  T h e  anom- 

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

t h i s  s e c t i o n  o f  t h e  Rand v e i n  h a s  b e e n  mined  o u t .  T h e r e  is a l s o  

a n  a r m  t o  t h e  c o n d u c t o r  t h a t  t h e  w r i t e r  h a s  l a b e l l e d  a ' .  
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The soil geochemical expression of the Rand vein is quite poor. 

Along the vein/VLF-EM conductor, there are spotty anomalous re- 

sults in only lead and zinc. 

Conductor 'b' is a 1-line anomaly that occurs on the western edge 

of the survey area and therefore could be open to the west. The 

interesting point about this anomaly is that it could be reflect- 

ing the northeastern end of the Second Relief vein. 

Conductor 'cf is considered by the writer to be the most exciting 

anomaly within the survey area for the following reasons: 

1. The correlation with the soil geochemistry anomalies is ex- 

cellent, especially the arsenic and zinc anomalies which 

have a good length along the strike. The arsenic reaches a 

high of 1 0 6  ppm and the zinc, 6 9 4  ppm. The silver and lead 

anomalies results are spotty along conductor 'c' with highs 

of 1.5 and 5 4  ppm respectively. There is no direct copper 

correlation though a copper anomaly with a high of 7 6 9  ppm 

occurs off-center and sub-parallel to the conductor. A lead 

anomaly with a high of 131 ppm correlates with the copper 

anomaly. 

2. The conductor has a relatively high intensity suggesting the 

causative source may be sulphides, which are known to occur 

with the gold veins in this area. 

3. The conductor has a minimum length of 6 0 0  m being open to 

the west. 

1 

Conductor c occurs within argillites of the Sinemurian Beds with 

the western section occurring parallel to and to the immediate 

south of the contact with granodiorites of the Nelson Formation. 
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F u r t h e r  o b s e r v a t i o n s  o f  c o n d u c t o r  c is  t h a t  i t  ( 1  ) s t r i k e s  eas t -  

e r l y ,  ( 2 )  a p p e a r s  t o  b e  f a u l t e d  i n  t h e  a r e a  o f  l i n e  13+00 E,  a n d  

( 3 )  may c h a n g e  d i r e c t i o n  t o  n o r t h e a s t e r l y  a t  t h e  e a s t e r n  e n d  a s  

i n d i c a t e d  by  t h e  l e t t e r  c ,  w h i c h  wou ld  a d d  150 m t o  t h e  l e n g t h  o f  

t h e  c o n d u c t o r .  

Elowever, t h e  s e g m e n t  l a b e l l e d  c '  may b e  d u e  t o  a  d i f f e r e n t  s o u r c e  

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

t h e  R a n d - I n e z  v e i n  a s  mapped b y  Read .  

C o n d u c t o r s  d ,  e ,  f  a n d  g  a re  p a r a l l e l  a n d  s u b - p a r a l l e l  t o  c o n d u c -  

t o r  c ,  h a v i n g  t h e  same e a s t e r l y  s t r i k e .  T h e s e  a n o m a l i e s  a l s o  h a v e  

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

v e i n s  t h a t  h o p e f u l l y  c a r r y  g o l d .  N o  s o i l  g e o c h e m i s t r y  was d o n e  i n  

t h i s  a r e a  e x c e p t  f o r  t h e  e a s t e r n  p a r t  o f  c o n d u c t o r  f .  

However  o n  t h e  s t r i k e  e x t e n s i o n  o f  c o n d u c t o r  f ,  w h e r e  n o  VLF-EM 

s u r v e y i n g  was d o n e  o c c u r s  a s o i l  g e o c h e m i s t r y  a n o m a l y  t h a t  is 

a n o m a l o u s  i n  a r s e n i c  ( 2 8 1  p p m ) ,  z i n c  ( 2 7 7  p p m ) ,  s i l v e r  ( 1 . 4  p p m ) ,  

c o p p e r  ( 2 4 7  ppm) a n d  l e a d  ( 4 6  ppm) .  T h e  c o p p e r  a n d  l e a d  a n o m a l i e s  

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

d o  f o r  c o n d u c t o r  c. 

C o n d u c t o r s  d ,  e ,  f  a n d ,  g  o c c u r  i n  a r g i l l i t e s  o f  t h e  H a l l  

F o r m a t i o n  a s  w e l l  a s  p o s s i b l y  a n d e s i t e  f l o w s  of t h e  R o s s l a n d  

F o r m a t i o n .  C o n d u c t o r  e o c c u r s  p a r a l l e l  t o  a n d  t o  t h e  i m m e d i a t e  

s o u t h  o f  t h e  c o n t a c t  w i t h  g r a n o d i o r i t e s  o f  t h e  N e l s o n  F o r m a t i o n .  

A l l  c o n d u c t o r s  a r e  o p e n  i n  a t  l e a s t  o n e  d i r e c t i o n .  

C o n d u c t o r  h is a  c o n d u c t o r  o f  o n l y  a b o u t  100  m i n  l e n g t h  b u t  cor- 

r e l a t e s  d i r e c t l y  w i t h  a r s e n i c  ( 4 3 1  a n d  746  p p m ) ,  z i n c  ( 3 4 1  ppm) 

I a n d  s i l v e r  ( 1 . 7  ppm) a n o m a l o u s  r e s u l t s .  T h e  s t r i k e  is n o r t h e a s t -  I 



1 4  

C o n d u c t o r  i cor re la tes  d i r e c t l y  w i t h  a z i n c  a n o m a l y  t h a t  r e a c h e s  

a  h i g h  o f  243  ppm. 

C o n d u c t o r  j co r re la tes  w i t h  s p o t t y  z i n c  a n d  s i l v e r  a n o m a l o u s  

v a l u e s .  

C o n d u c t o r  k  r u n s  t h r o u g h  a z i n c  a n o m a l y  ( d i s c u s s e d  b e l o w  a s  anom- 

a l y  q )  t h e  s t r i k e  o f  w h i c h  a p p e a r s  t o  b e  p e r p e n d i c u l a r  to  i t .  

A l l  c o n d u c t o r s  i n  t h i s  a r e a ,  s a y  w e s t  o f  l i n e  4+50 E ,  a r e  q u i t e  

c o m p l e x  i n  n a t u r e  w h i c h  is a n  i n d i c a t i o n  o f  c o m p l e x  g e o l o g y  a n d /  

o r  cross s t r u c t u r e .  T h i s ,  i n  t u r n ,  c a n  b e  a n  i n d i c a t i o n  o f  a n  

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

d i r e c t i o n s ,  s o u t h e r l y  a n d  s o u t h w e s t e r l y .  A s o u t h e a s t e r l y - s t r i k i n g  

f a u l t  h a s  b e e n  d r a w n  by  t h e  w r i t e r  b e t w e e n  l i n e s  2+00 E  a n d  2+50 

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

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

d i s c u s s i o n  t h a t  d o  n o t  c o r r e l a t e  w i t h  a n y  VLF-EM c o n d u c t o r .  T h e  

f i r s t  i s  a c o p p e r - z i n c  a n o m a l y  l a b e l l e d  1 t h a t  s t r i k e s  ~ 3 0 " ~  

w h i c h  is  p a r a l l e l  t o  t h e  VLF-EM s u r v e y  l i n e s .  The  s t r i k e  d i r e c -  

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

s u l t s .  T h e  a n o m a l y  h a s  a  minimum l e n g t h  o f  500  m is  o p e n  t o  t h e  

n o r t h w e s t  a n d  may b e  o p e n  to  t h e  s o u t h e a s t .  I t  r e a c h e s  a  h i g h  o f  

4 9 5  ppm z i n c  a n d  422 ppm c o p p e r .  

Anomaly m o c c u r s  n e x t  t o  S l i d e  C r e e k .  I t  is a n o m a l o u s  i n  l e a d  ( 6 7  

pprn) ,  s i l v e r  ( 1 . 0  p p m ) ,  z i n c  ( 2 1 7  ppm) a n d  a r s e n i c  ( 4 2  p p m ) .  I t  

o c c u r s  i n  t h e  c o r n e r  o f  t h e  s u r v e y  a r e a  a n d  t h e r e f o r e  t h e  s t r i k e  

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

c o u l d  b e  c a u s e d  by  c o n t a m i n a t i o n  f r o m  t a i l i n g s .  

Anomaly  n  o c c u r s  i n  t h e  e a s t e r n  g r i d  a r e a  a n d  is o f  i n t e r e s t  

s i n c e  i t  wou ld  w e l l  be t h e  n o r t h e a s t e r n  e x t e n s i o n  o f  t h e  S e c o n d  
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R e l i e f  v e i n .  I t  is  w i d e l y  a n o m a l o u s  i n  s i l v e r  ( 1 . 8  ppm) a n d  a l s o  

a n o m a l o u s  i n  z i n c  ( 2 3 5  pprn) ,  a r s e n i c  ( 5 3  ppm) a n d  copper ( .  1 2 8  

p p m ) .  T h e  c o n t o u r i n g  s u g g e s t s  a s t r i k e  a l m o s t  p e r p e n d i c u l a r  t o  

t h a t  o f  t h e  S e c o n d  R e l i e f  v e i n  b u t  t h i s  may s i m p l y  b e  d u e  t o  g r i d  

b i a s .  

Anomaly  o is  o f  i n t e r e s t  s i n c e  i t  c o r r e l a t e s  w i t h  a n  a d i t  o n  t h e  

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

Though  t h e  a n o m a l y  i s  s m a l l ,  i t  i s  o p e n  t o  t h e  n o r t h .  I t  is  anom- 

a l o u s  i n  s i l v e r  ( 1 8 . 9  pprn), l e a d  ( 7 8  pprn), z o p p e r  ( 3 4 0  pprn) ,  z i n c  

( 2 5 2  ppm) a n d  a r s e n i c  ( 4 5 9  pprn).  T h e  u n d e r l y i n g  r o c k - r y p e  i s  

g r a n o d i o r i t e s  o f  t h e  N e l s o n  F o r m a t i o n .  

Amonaly  q i s  p r i n c i p a l l y  a  z i n c  a n o m a l y  ( m e n t i o n e d  a b o v e  i n  r e l a -  

t i o n  to  c o n d u c t o r  k )  t h a t  b e n d s  a r o u n d  a n d  o c c u r s  a d j a c e n t  t o  t h e  

N e l s o n  F o r m a t i o n  c o n t a c t .  The  u n d e r l y i n g  r o c k  t y p e s  a r e  a r g i l -  

l i t e s  o f  t h e  S i n e m u r i a n  B e d s  a n d  a n d e s i t e  f l o w s  o f  t h e  R o s s l a n d  

F o r m a t i o n .  T h e  z i n c  a n o m a l y  r e a c h e s  a  h i g h  o f  2 4 3  ppm. T h e  anom- 

a l y  is a l s o  a n o m a l o u s  i n  a r s e n i c  ( 8 9  pprn) ,  l e a d  ( 4 5  p p m ) ,  s i l v e r  

2 .7  pprn a n d  copper ( 1 1 7  p p m ) ,  t h o u g h  t h e  a n o m a l o u s  r e s u l t s  o f  

t h e s e  metals  a re  q u i t e  s p o t t y .  ~ l s o  of e x p l o r a t i o n  i n t e r e s t  i s  

t h a t  o x i d a t i o n  h a s  b e e n  n o t e d  t h r o u g h o u t  t h i s  z o n e .  

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

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

l l y  s u b m i t t e d ,  

P 
1 
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GEOPHYSICIST'S CERTIFICATE 

I, DAVID G. MARK, of the City of Vancouver, in the 
Province of British Columbia, do hereby certify: 

That I am a Consulting Geophysicist of Geotronics 
Surveys Ltd., with offices located at #403-750 West Pender 
Street, Vancouver, British Columbia. 

I further certify: 

1. I am a graduate of the University of British Columbia 
(1968) and hold a B.Sc. degree in Geophysics. 

2. I have been practising my profession for the past 15 
years and have been active in the mining industry for 
the past 18 years. 

3 .  I am an active member of the Society of Exploration 
Geophysicists and a member of the European Association 
for Exploration Geophysicists. 

4. This report is compiled from data obtained from VLF-EM 
and soil geochemistry surveys carried out by Geotronics 
Surveys Ltd., under the supervision of myself and under 
the field superivsion of Adarn Szybinski from June 18th 
to July 8th, 1984. 

5.  The work was done entirely on the verbal recommenda- 
tions of Laurence Sookochof f, P.Eng., who is the con- 
sulting geologist for Homestead Resources Inc. 

6. I am not a shareholder of Homestead Resources Inc. nor 
do I hold any interest in the Grand Union property 
claims, nor will I receive any interest as a result of 
writing this report. 

I 

August 22, 1984 
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AFFIDAVIT OF EXPENSES 

The soil geochemistry and VLF-EM surveys were carried 
out from June 20th to July 8th, 1984 over the Grand Union 
property, Erie Creek, Nelson M.D., R.C. to the value of the 
following: 

FIELD: 
VLF-EM Survey 

Geophysical technician & helper, 119 hours at $40/hr $ 4,760 
Vehicle rental, including gas, 14 days at $llO/day 1,540 
Room and Board, 14 days at $109/day 1,400 
Survey supplies 100 
VLF-EM unit rental, 2 weeks at $125/week 250 

$ 8,050 

Soil Geochemistry Survey 
Crew chief and helper, 180 hours at $35/hour 
Room and board, 18 days at $100/day 
4-wheel drive truck rental and gas 
Survey supplies 

LABORATORY : 

Sample preparation and testing for 5 elements 
including arsenic, silver, lead, zinc and 
copper, 982 samples at $5/sample $ 4,910 

REPORT: (includes soil geochemistry results) 
Geophysicist, 15 hours at $40/hour 
Geophysical technician, 35 hours at $25/hour 
Drafting and printing 
Typing, photocopying and compilation 150 

$ 2,675 

Grand Total $25,985 
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GRAND UNION PROPERTY ' 
ERIE CREEK - SALMO AREA 

NELSON MINING DIVISION 
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