
LOGNO: 0725- RD. 

FltE NO: 1 

REPORT ON KNTERPRETAT I ON 

O F  

VLF-EM, AND M A G N E T I C  SURVEYS D A T A  

FROM 

SALMO AREA, E.C. 

FUR 

B A L O I L  L A S S I T E R  PETROLEUM L I D  

\ 
SHENSHA CONSULTANTS L I M I T E D  

170 1 , 505-.3t-d S T R E E T  S. W. , 

CALGARY A L B E R T A  T2P 3Eb. 

CALGARY DECEMBER 1988 

Shensha Consultants Limite d 



*.Il-"-- 

TABLE O F  CONTENTS 

TITLE 

INTRODUCTION 

LOCATION AND ACCESS 

GENERQL GEOLOGY 

VLF-EM AND MAGNETIC SURVEYS 

INTERFRETATION O F  DATA 

CONC1 ... USIONS AND RECOMMENDATIONS 

MAFS 

PAGE 

Shensha Consultants Limited 
--_ 



f 

INTRODUCTION 

The Sumit group of claims is located in the Sheep Creek gold 
mining camp which ranks 6th in terms of total historic gold 
production in British Columbia. A total of 736,000 ounces of 
gold, 365,000 ounces of silver, 377,000 pounds of lead and 
312,000 pounds of zinc have been recovered from 1,720,000 
tons of ore mined in the Sheep Creek camp. The majority of 
this mining was done prior to 1950. 

Initial staking of the Sunlit g r o u p  of claims was done during 
1901 on the north slope or  Mount Waldie. Sporadic 

production between 2906 and 1938 produced 1,205 tons of ore 
which yielded average grades of U . 7 2  ounces gold/ton, 1.01 
ounces silver/ton, 1.25% lead and 1.18% zinc. The nearby Ore 
Hill mine produced 3,369 tons or ore which graded 0.77 ounces 
gold/ton. 1.47 ounces silver, 2.54% lead and 2.27% zinc. 
Similar average grades indicate that these two mines probably 
worked the very same system or  veins. 

The veins tend to be narrow but have recorded high grade 
values of up to 14 ounces of gold/ton. There is also 
dissemination of minerals into the limestone wdll rock and 
fine fracture fill mineralization surrounding the veins. 

A t  least four portals exist on the Sumit. As well numerous 
visible cuts and trenches trace the fissure system up t h e  
mountain slope. 

This property has never been subjected to modern exploration 
technology nor h a s  there ever been any drilling done to 
evaluate the extent of the mineralization. Based on what is 
presently visible and known, there is potential for 
developing ore reserves in the vein extension ~outlrward in 
the known fissure system as well as in parallel vein systems. 
Also i t  appears that these vein systems extend dowl, dlp 
across other ravorable rcjrmations. 

4 LOCATION AND ACCESS 

The $$k- c l a i m s  at-e l o c a t e d  i n  t h e  Nelson Mining D i s t r i c t ,  

N T S  82F/3, appt -ox imate ly  20 k m  s o u t h e a s t  o f  Salmo, 6.C. 

The proper- ty  c a n  b e  e a s i l y  r e a c h e d  v i a  an e x c e l l e n t  g r a v e l  

road which joins Highway 3 and 6.  

L Shensha Consdtants  Limited 
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GENERAL GEOLOGY 

The Salmo area indicates the presence of late Precambrian and 

early palaeoroic sedimentary and metamorphic rocks ,  and late 

Mesozoic volcanic rocks and Tertiary granitic r-ocks. The 

Falaeozoic rocks in the Salmo A r e a  consist of thicli 

sedimentary sequence which i 5  highly deformed at places. 

Fout- Cambrian formations-the quartzite Range, Reno, Laib and 

Nelway have been named. The Quartzite Range and Reno are 

mainly quartzitic, the Laib is an argillaceous formation 

containing prominent limestone members , and the Nelway is a 

thick:: unit of limestone and dolomite. A yt-oup of 

not-theasterly trending faults ar-e common in the at-ea and this 

fault yroup is associated with known productive veins. A few 

northwesterly and northerly trending faults are also reported 

from the area. Copper, Zinc, Lead, Silver-, and Gold 

production from the area dates back: to 191t:)'s. 

Shensha Consultants Limited 2 
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SLF-EM AND MAGNETIC SURVEYS 

VLF-EM and Magnetic surveys w e r e  car t - ied ou t  over  t h e  SUMIT 

c l a i m s  i n  Salmo Area, E.G. for E a l o i l  Lass i ter -  Pett-oleum L t d  

i n  Nnvembet- and December-, 1988. 

The equipment used was t h e  EDA's O M N I -  PLUS System. The O M N I -  

PLUS i 5 a pot- tab  1 e, Mag ne t ome t e t- / VLF 

system which i s  capable o f  measur-ing changes o r  cont t -asts  

de tec ted  by two d i f f e r e n t  types  o f  geophysica l  methods : 

Magnetic and 'JLF Elect romagnet ic .  A measurement f rom bo th  

these methods can be read and s t o r e d  i n  as l i t t l e  as 8 

seconds. The da ta  is b o t h  s e n s i t i v e  and h i g h l y  repeatable.  

The OMNI-FLUS i s  a multi-pur=pose ins t rument  designed t o  

opera te  as: a magnetometer w i t h  conf  igu t -a t ions  o f  Tie-1 i n e  

maqnetometet-, T o t a l  f i e l d  magnetometer, reco rd ing  base 

s t a t i o n ,  and Gradiometer; a cambined magnetometer/VLF system 

OF- a VLF system. The p r imary  purpose o f  t h e  system when used 

as a magnetometer i s  t o  measure and stot-e t h e  magnitude o f  

t h e  e a r t h ' s  magnetic f i e l d  independent o f  i t s  d i r e c t i o n .  The 

maqnetometer has a s e n s i t i v i t y  o f  +_ 0.2 gammas;. When used as 

a ULF system t h e  pt-imat-y purpose i s  t o  measure and recot-d t h e  

secnndat-y f i e l d  companents o f  t h e  pt-imar-y f i e l d  from up t o  

thr-ee VLF t r -ansmi t t ing  s t a t i o n s .  Measurements a r e  obtai.ned 

by use o f  two sensors ; a pt-oton precess ion  sensot- car-r-iecl on 

m i c t-op roc esso r- b ased 

Shensha Consultants Limited 
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a p o l e  t o  measure t h e  magnetometer t o t a l  f i e l d  magnitude and,; 

a tht-ee -component sensor worn on t h e  back: t o  measure t h e  

magnetic component o f  t h e  secondat-y f i e l d .  I n  a d d i t i o n ,  

pr-obes a t tached through t h e  VLF c i r c u i t r y  housing at-e used t o  

measure t h e  e l e c t r i c  component o f  t h e  VLF secondat-y f i e l d .  An 

e l e c t r o n i c s  cansole i s  worn on t h e  f r o n t  o f  t h e  oper-ator t h a t  

a l l o w s  t h e  opei-atot- t o  v iew and s t o r e  t h e  c o l l e c t e d  da ta  i n  

an i n t e r n a l l y  p r o t e c t e d  memot-y. The system i s  upet-ated by 

rechargeable bat ter - ies.  Readings f o r  VLF--EM and magnetometer 

w e r e  taC::en on a g r i d  w i t h  a l i n e  spacing o f  50 m and s t a t i o n  

i n t e r v a l  o f  25 m. A t o t a l  o f  968 measurements for- VLF-EM and 

magnetic sut-veys were tak:en and recorded. The t r a n s m i t t i n g  

s t a t i o n  used f o r -  t h e  VLF-EM sui-vey was J i m  Creek::, Washington 

w i t h  a f requency o f  24.8 1::Hz. 

Shensha Consultants Limited 
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INTERPRETATION OF DATA 

T h e  VLF-EM d a t a  w a s  f i rs t  s u b j e c t e d  t o  f i l t e r i n g  u s i n g  Fr-aset-  

a n d  H j e l t  f i l t e r s .  T h e  Ft-aset-  f i l t e r  is a s i m p l e  p r o c e s s  o f  

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

a l o n g  v a r i o u s  p r o f i l e s -  When t h e  a n o m a l y  o u t  1 i n e  m a t c h e s  o n e  

i n  t h e  m e a s u r e d  d a t a ,  a l a r g e  p o s i t i v e  ot- n e q a t i v e  number  

t - e s u l t s  d e p e n d i n g  upon  t h e  d e f i n i t i o n  o f  t h e  a n o m a l y .  T h e  

H j e l  t f i 1 ter  c a n  b e  t h o u g h t  o f  a s  a g e n e r a l  i s e d  F r - a s e r  

f i l t e r - .  T h e  Ft-aset-  f i l t e r -  is b a s e d  o n  t h e  n o t i o n  nf  p a t t e r n  

m a t c h i n g  a n d  basic f i l t e r  t h e o r y  a n d  t h e  H j e l t  f i l t e r - .  w a s  

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

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

cut- t-en t d i 5 t r- i b u t  i o n  t -esp o n  5 i b 1 e f o r  p r o d  ~ t c  i n q t h e  measit r e d  

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

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

F t - a s e r  f i 1 tet-, t h i s  f i 1 t e r  is d e s i g n e d  fot-. use w i t h  p a r a m e t e r s  

w h i c h  e x h i b i t  cross over  t y p e  r e s p o n s e s .  T h i s  is a si:.: p o i n t  

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

t h e  f i n a l  a n a l y s i s  o n l y  F r - a s e r  f i l t e r e d  d a t a  for-  I n p h a s e  a n d  

I ; l u a d r a t u r e  c o m p o n e n t s  of t h e  e l e c t r o m a g n e t i c  f i e l d  w e r e  u s e d .  

F' lntz fo r .  t -aw d a t a  a n d  f i l t e r e d  d a t a  f o r  e a c h  l i n e  w e r e  

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



o f  VLF-EM d a t a  o u t 1  i n e d  t h e  p r e s e n c e  o f  s i x t e e n  c o n d u c t o r s  a s  

shown o n  t h e  Ft-aset-  f i 1 t e t - e d  I n p h a s e  d a t a .  T h e s e  c o n d u c t o r s  

are  p r o b a b l y  d u e  t o  t h e  p r e s e n c e  of meta l l ic  s u l p h i d e s  i n  

a s s o c i a t i o n  w i t h  g o l d  i n  t h e  s h e a r -  at- f a u l t  z o n e s .  f i l m a s t  a l l  

o f  t h e  c o n d u c t o r s  at-e NE-SW t r e n d i n g  w h i c h  is t h e  t t - end  o f  

t h e  f a u l t s  a s s o c i a t e d  w i t h  o re  b e a r i n g  v e i n s .  Some s m a l l  a n d  

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

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

ca t - t - i ed  o u t  b y  u t i l i z i n g  modern  m o d e l l i n g  t e c h n i q u e s .  T h e  

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

1::nown. Piny h o r i z o n t a l  b o d y  o f  p o l y g o n a l  s e c t i o n  may b e  

d e f i n e d  m a t h e m a t i c a l l y  a s  a series of s l o p i n g  s t e p s ,  e a c h  

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

p o l y g o n .  Summing t h e  e f f e c t  o f  a13 t h e s e  s l o p i n g  s t e p s ,  w i t h  

d u e  t-egar-d t o  s i g n ,  g i v e s  t h e  a n o m a l y  d u e  t o  t h e  p o l y g o n a l  

body a l o n e ;  t h e  e f f e c t s  o f  t h e  h o t - i z o n t a l  s u r f a c e s  s u m  t o  

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

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

c o m p u t i n g  t h e  e f f e c t s  of e a c h  s t a t i o n  a l o n g  t h e  p r o f i l e  i n  

t u t - n ,  w h i c h  is d o n e  q u i t e  r a p i d l y  b y  t h e  compute t - .  T h e  s e c o n d  

t e c h n i q u e  u s e d  is known a s  t h e  i n v e r s e  m o d e l l i n g  w h i c h  is 

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

b a d y  b y  m a k i n g  o b s e r v a t i o n s  o f  i t s  e f f e c t s ;  f i n d i n g  t h e  model  

Shensha Consultants Limited 2 
* -._ 

L 



f t - o m  observed data. I n  t h e  i n v e r s e  model 1 i n g  technique t h e  

computet- pt-oqram a d j u s t s  t h e  parameters o f  a s imp le  

geometv-ical model of a magnetized bady, t o  g i v e  t h e  bes t  f i t  

between t h e  observed da ta  and t h e  c a l c u l a t e d  anomaly o f  t h e  

model. The magnetic da ta  f r o m  each l i n e  was p l o t t e d  and a 

anoma1.y map was prepared. The magnetic anomaly map o u t l i n e s  

t h e  pr-esence sever-a1 magnetic h i g h s  and t h e  sheat- zones i n  

t h e  area. One magnetic h i g h  anomaly l oca ted  between 125 E and 

25(:) E on l i n e s  3(1)(1) 5, .35(:) S ,  4(:)Ct S 450 S and 5i:l(:j S 

ind icate- ;  the presence o f  a i n t r u s i v e  i n  the  area-  T h i s  

anomaly w a s  fut-thet- i n v e s t  i q a t e d  by model 1 i n q  da ta  f t-om 1 i n e s  

40(3 S RND 45(1) S .  The mode l l i ng  r e s u l t s  i n d i c a t e  t h e  presence 

o f  an i n t r u s i v e  which pr-nbably a~t tcr -nps i n  t h e  a rea  and has a 

d i p  o f  9 , h  degrees on l i n e  450 S and a d i p  o f  1 4 4  degt-ees on 

l i n e  400 S w i t h  magnetic s u s c e p t i b i l i t i e s  o f  974 and 95c18 

r e s p e c t i v e l y  suggest ing t h e  presence o f  an int t -L is ive i n  t h e  

av.ea.3 
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CONCLUSIONS AND RECOMMENDATIONS 

The i n t e r p r e t a t i o n  VLF-EM and Magnetic surveys da ta  o u t l i n e d  

sevet-a1 t a r g e t s  t o  be t e s t e d  for- p o s s i b l e  presence o f  

m e t a l l i c  su lph ides  i n  a s s o c i a t i o n  w i t h  g o l d  i n  t h e  area. I t  

i s  yecommended t h a t  : - 

The NE-SW t r e n d i n g  conductat-s shou ld  be d r i l l  t e s t e d  . f i r s t  

because t h e  g e o l o g i c a l  i n f o r m a t i a n  i n d i c a t e s  t h e  presence 0.f 

NE-SW t r e n d i n g  f a u l t s  which a r e  assoc ia ted  w i t h  a r e  heaving 

ve ins.  Moreover- t h e  conductors  l oca ted  i n  t h e  v i c i n i t y  o f  t h e  

in t t - .us ive should be t h e  second p r - i o t - i t y  fat- d r - i l l  t e s t i n g  for- 

possib1.e presence o f  m e t a l l i c  su lph ides  i n  a s s o c i a t i o n  w i t h  

gold i n  v e i n s  and i n  con tac t  zones. I n  t o t a l  12 d r i l l  

l o c a t i o n s  at-e recommended t o  eva lua te  t h e  m ine ra l  p o t e n t i a l  

i n  the  at-ea. 

He s p  PC t f 1-1 1 1 j t  5 ~ 1  b m i t t ed , 

I2 I R VOHRA F L1 ENG ,, ? F . GEOPH I 
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I N V O I C E  NO. BAL-00253 

EALCIIL L A ~ S I T E H  PETROLEUM LTD. 
935,610-BTH AVE. S.W. 
CALGARY, ALBERTA T2P 1G5 

88 1209 

A L T E N T I O N  MA A. BALASCH 

Fie- VLF-EM AND M A G N E T I C  SURVEYS IhJ SALMO 
ARE4.B.C.  (SUMIT C L A I M S ) .  

VLF-EM AND M A G N E T I C  S U R V E Y S . . . . . . . . . . . . . . . . ~ 9 8 7 5 . ~ ~  Bv/ / /Gp  
4 

ADVANCE ~AID.............................o.~4937.~0 L a 3  
R E M A I N I N G  SUM.. ....................... .:. . .*4937,SO e.&! 

/'\ 

SUITE 036 BARAON BUILDING 

CALGARY, ALBERTA T2P 1G6 
PHONE 2 3 4 - 9 6 3 5  

610 * 8TH AVENUE Saw. 

' ' / ,*' 
I : . , 

. ?  
. .  

. .  2L-L-LL..--. TtIEOHMHOF. --i ' ' - *  . ' 
, PAYTO 

............. -- 
THE ROYAL BANK OF CANADA 

6TH AVE. & STH ST. S.W. BR. 



. 

COSTS OF GEOPHYSICAL SURVEY 

NOVEMBER 21- DECEMBER 1, 1988 

9 days s e n i o r  geophys ic i s t . .  ....... .$400.00/d 

9 days geophsical t echn ic i an  ........ $200.00/d 

9 days f i e l d  assistant.. ........... .$100.00/d 

11 days t r u c k  d gas .................. $80,00/d 

9 days food 2 men .................... $40.00/d 

9 days hotel 2 men ................... $60.00/d 

11 days VLF-EM Magnetometer r e n t a l . .  $163.20/d 

3600.00 

1800.00 

900.00 

880.00 

540.00 

360.00 

17 95.00 

$987 5.00 

J 


