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I NTRODUCT I ON 

Dur ing t h e  p e r i o d  from October 20 t o  October 30, 1976 a d e t a i l e d  

ground magnetometer survey was executed on the  K i n g f i s h e r  p r o p e r t y  i n  t h e  

Vernon Min ing  D i v i s i o n  on b e h a l f  o f  Colby Mines L t d .  

A v e r t i c a l  f o r c e  f l u x g a t e  magnetometer was used on a p re-cu t  

g r i d  ( i n  f e e t )  r e s u l t i n g  i n  a t o t a l  of 5670 l i n e  metres b e i n g  surveyed. Three 

i n t e r m e d i a t e  l i n e s  each 76.2 metres l o n g  were i n s t a l l e d  by t h e  o p e r a t o r  who 

i s  a l s o  the  au thor  o f  t h i s  r e p o r t .  

On December 4 and December 5, 1976 a p o r t i o n  o f  t h i s  g r i d  was re -  

surveyed u s i n g  a t o t a l  f i e l d  n u c l e a r  p recess ion  magnetometer f o r  comparison 

purposes. A t o t a l  o f  1418 l i n e  metres was surveyed. 
.* 

A t o t a l  o f  s i x  man days w a s -  r e q u i r e d  t o  complete the f i e l d  

i n v e s t i g a t i o n s  c o v e r i n g  7083 metres o f  g r i d  l i n e s .  

was t o  d e l i n e a t e  zones o f  p y r r h o t i t e  which a r e  known t o  be assoc ia ted  w i t h  

The purpose o f  t h e  surveys 
/- 

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

execut ion  o f  a d r i l l  program which was b e i n g  c a r r i e d  o u t  a t  t h e  t ime. 

LOCATION AND ACCESS 

The K i n g f i s h e r  ( f o r m e r l y  c a l l e d  t h e  B lack  Jack) p r o p e r t y  i s  loca ted  

west o f  Mabel Lake i n  t h e  Vernon Min ing  D i s t r i c t  a t  5Oo44 'N  l a f i t u d e  and 

1 1 8 O 4 4 ' W  long i tude.  

The c la ims a r e  s i t u a t e d  on the  n o r t h  branch o f  K i n g f i s h e r  Creek 

15 krn n o r t h  o f  the  Mabel Lake Road which i s  accessed f rom Enderby 48 k m  *to 

t h e  west. Local  access t o  most p a r t s  o f  t h e  c l a i m  group i s  good, c o n s i s t i n g  

o f  l o g g i n g  roads, t r e n c h  & d r i l l - s i t e  access roads, and c u t  g r i d  l i n e s .  



7 I 

,,- 

I .  

\ 

c 

t".',' 

SURVEY AREA 

K I N G F I S H E R  PROPERTY 

I 

I 

STEWART 

PRINCE 
R U P i R l  

GEORGE\ 

\ 

- - - A  
. . . . - - . 

BR I T I SH, COLU M Bl A 

COLBY t1 INES L T D .  

, " 
LOCATION MAP 

K I N G F I S H E R  PROPERTY 

V E R N O N  M I N I N G  DIVISICIN B R I T I S H  C C L L J h l 6 I A  

4 0 

S C A L E  I N  M i i t  5 
n 

.. , .. , , . , .. . , . . - , ,. . -- . .  . .,.- - 



- 2 -  

The c la ims on which the work was c a r r i e d  o u t  l i e  between 730 m 

and 885 m A.S.L. i n  the K i n g f i s h e r  Creek v a l l e y  and are  on the  e a s t  s lope o f  

a low i n t e r - v a l l e y  r idge.  

Topography i s  moderate over  most o f  the  g r i d  a l t h o u g h  some v e r y  

steep s lopes  and b l u f f s  e x i s t  l o c a l l y .  

Overburden c o n s i s t s  of  equal p r o p o r t i o n s  o f  g l a c i a l  and c o l  l u v i a l  

and appears n o t  t o  exceed 30 m i n  th ickness .  Outcrops, some m a t e r i a  

minera l  

,- 

TOPOGRAPHY AND GROUND COND I T I  ONS 

zed, are numerous p r o v i d i n g  good g e o l o g i c a l  c o n t r o l .  

Vegeta t ion  c o n s i s t s  o f  t h i c k  stands o f  cedar ,  spruce, hemlock, 

w h i t e  p ine ,  and b i r c h .  A l though underbrush i s  n o t  severe, deh'se t r e e  

coverage makes1 i n e c u t t i n g  necessary f o r  optimum survey coverage and c o n t r o l .  

The e a r l y  p o r t i o n  of t h e  present  magnetometer work was done b e f o r e  

t h e  f i r s t  snow f a l l  o f  t h e  year ,  a l t h o u g h  t h e  l a s t  day o f  t h e  survey 

( i . e .  December 6, 1976) found the area  covered by 15 cm o f  wet snow 

r e s u l t i n g  i n  hazardous w a l k i n g  c o n d i t i o n s  on the nor thwest  s e c t i o n  o f  the  

g r i d  where steep, s l i p p e r y  s lopes were encountered. 

GR I D I NS7'AL LAT I ON 

The g r i d  used had been i n s t a l l e d  i n  1974 and was r e c e n t l y  re -  

h a b i l  i t d E d  f o r  the p r e s e n t  work. In te rmed ia te  p i c k e t s  were i n s t a l  l e d  f o r  

a s t a t i o n  i n t e r v a l  of 7.6 m (25 f e e t )  and t h r e e  s h o r t  l i n e s  were i n s t a l l e d  
I .  

between L5+00S and L8+00S f o r  a l i n e  spacing o f  15.3 m (50 f e e t )  between 

Stn. 1+00E and Stn.  3+50E. 
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GEOLOGY 

( a f t e r  Trygve I-loy, B.C. Department o f  Mines and Petro leum Resources- 

Geologica l  F i e l d  Report ,  1975) 

Reg i ona 1 

The p r o p e r t y  i s  w i t h i n  t h e  Shuswap Complex, a h igh-grade 

metamorphic b e l t  o f  rocks i n  the Columbian orogen o f  Southeastern B.C. 

The Rocks i n  the  area have been assigned t o  t h e  Monashee Group, a 

heterogeneous package o f  P r o t e r o z o i c  and E a r l y  Pa leozo ic  age compr is ing  

gneisses, s c h i s t s ,  and l a y e r s  o f  marble and q u a r t z i t e .  

Loca 1 
4 

The p r e s e n t  survey work w s conf ined t o  what i s  c a l l e d  the Ridge 

Zone which c o n s i s t s  o f  complexly f o  ded and f a u l t e d  beds o f  marb leyca lc -  

s i  1 i c a t e  gne iss  and q u a r t z i t e  up t o  severa l  hundred metres t h i c h  g e n e r a l l y  

s t r i k i n g  N20°E and d i p p i n g  50°E. 

spar porphyryd ikes  f rom 5 t o  10 metres wide c u t  across these layered rocks.  

A number o f  n o r t h - t r e n d i n g  q u a r t z  f e l d -  

The s t r u c t u r e  o f  the  area i s  dominated by f o u r  n o r t h w e s t - t r e n d i n g  

f a u l t s  s e p a r a t i n g  t h e  layered rocks i n t o  f i v e  d i s t i n c t  b l o c k s .  These f a u l t s  

c u t  across an e a r l i e r  f o l i a t i o n  which s t r i k e s  n o r t h - n o r t h e a s t  and d i p s  a t  

v a r y i n g  angles t o  t h e  southeast.  The f o l i a t i o n  i s  p a r a l l e l  t o  s u b - p a r a l l e l  

w i t h  l a y e r i n g .  Minera l  l i n e a t i o n s  conta ined w i t h i n  t h e  f o l i a t i o n  p lunge 

t o  the southwest. 

Two types G f  f o l d i n g  are  recognized i n  the  area. The f i r s t  type,. i s  

t i g h t  t o  i s o c l i n a l ,  p l u n g i n g  t o  t h e  southwest, p a r a l l e l  t o  t h e  minera l  

l i n e a t i o n s .  The second type i s  more open w i t h  a v a r i a b l e  a t t i t u d e .  
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M i n e r a l i z a t i o n  i n  the Ridge Zone occurs i n  q u a r t z i t e  and 

marble which has been complexly f a u l t e d  and fo lded.  To date,  the t h i c k e r  

minera l i zed  zones seem t o  occur w i t h i n  the  t i g h t e r  f o lds .  P y r r h o t i t e  i s  

usua l l y  dissemenated through o r  i s  immediately ad jacent  t o  the pods, lenses 

and s t r i n g e r s  o f  s p h a l e r i t e  and galena m i n e r a l i z a t i o n .  

Commen t 
GROUND MAGNETOMETER SURVEY 

A t o t a l  o f  5670 l i n e  metres was magnet ica l l y  surveyed over  l i n e s  

spaced 100 fee t  apar t  a t  an average s t a t i o n  i n t e r v a l  o f  7.6 metres. 

In termediate s t a t i o n s  3.8 and 1.9 metres were read over some steep magnetic 

g rad ien t  sect ions o f  the  l i n e s .  

,/- I n  order  t o  determine whether p o r t i o n s  o f  the fo lded rocks con ta in ing  

p y r r h o t i t e  might e x h i b i t  p r i m a r i l y  a h o r i z o n t a l  magnetic component which 

would n o t  be detected by the v e r t i c a l  fo rce  f l u x g a t e  method, a t o t a l  f i e l d  

nuc lear  precession instrument was run over the n o r t h  end o f  the g r i d  

( L ~ + O O N  t o  L14+00N i n c l u s i v e )  f o r  comparison s tud ies .  

Instruments Used 

A McPhar Model M-700 Fluxgate magnetometer was used f o r  the  v e r t i c a l  

force p o r t i o n  o f  the survey. I t  i s  hand he ld  and l e v e l l e d  us ing a bubble 

leve l  on the  instrument face. 

The u n i t  measures the r e l a t i v e  v e r t i c a l  f o rce  v a r i a t i o n s  o f  the 
, a  

e a r t h ' s  magnetic f i e l d  d isp layed i n  gammas (Y) on a meter having f i v e  

ranges for a t o t a l  o f  2 IOO,GOO '2. 

I 

, 
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I 
For the  comparison s tudy a McPhar GP-70 Nuc lear  (p ro ton)  

magnetometer was used. T h i s  inst rument  measures t h e  a b s o l u t e  t o t a l  e a r t h ' s  

magnet ic f i e l d  w i t h  o u t p u t  d i s p l a y e d  d i g i t a l l y  on t h e  face  o f  the 

inst rument .  The inst rument  i s  hand h e l d  and t h e  sensor can be e i t h e r  

mounted on a s t a f f  o r  on a back-pack type  harness. 

TREATMENT - OF DATA 

The readings and t i m e  o f  readings were recorded i n  a m e t a l - f r e e  

f i e l d  book and t r a n s f e r r e d  t o  a p l a n i m e t r i c  map f o r  c o n t o u r i n g  a f t e r  t h e  

necessary d i u r n a l  and day-to-day c o r r e c t i o n s  were made. 

The sca le  o f  the  values and c o n t o u r  maps o f  t h e  V e r t i c a l  F i e l d  
.a 

magnetic survey i s  1:1,000. Due t o  t h e  l a r g e  magnet ic r e l i e f ,  a l o g a r i t h m i c  

contour  i n t e r v a l  above es t imated background was used. That  i s ,  t h e  contours  

a re  200, 400,  800, 1600 gammas e t c .  Areas l e s s  than - 200 6' are  shown 

" t i c k e d "  and areas g r e a t e r  than + 4 O O X  a r e  shown "hachured". 

The magnetic va lues a r e  r e l a t i v e  t o  the abso lu te  va lue  o f  the  

v e r t i c a l  f i e l d  which i s  unknown a t  t h i s  l o c a t i o n .  However, the  background 

abso lu te  va lue o f  t h e  t o t a l  f i e l d  for  t h i s  a rea  i s  es t imated  t o  be 

58,400 gammas. 
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D I S C U S S I O N  OF RESULTS AND INTERPRETATION 

A.  V e r t i c a l  F i e l d  Survey 

The r e l a t i v e  magnet ic va lues vary  from -12,340fr' d t  L11y; 

on the  same l i n e  a t  Stn 0+25E r e s u l t i n g  i n  a 
- 9  

Stn 0+12.5W t o  5,740 

maximum v e r t i c a l  f i e l d  r e l i e f  o f  18,080 %' over  the  survey g r i d .  

h i g h  r e l i e f  i s  due t o  o u t c r o p p i n g  bands o f  p y r r h o t i t e  s t r i k i n g  a long t h e  

b a s e l i n e  and d i p p i n g  s t e e p l y  (50' - 70 ) t o  t h e  southeast .  

body i n  t h i s  area appears t o  be normal ly  p o l a r i z e d .  Recent d r i l l i n g  o f  

T h i s  

0 
The p y r r h o t i t e  

t h i s  f e a t u r e  has d iscovered s i g n i f i c a n t  th icknesses of s p h a l e r i t e - g a l e n a  

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

Numerous d i p o l a r  magnet ic anomal i e s  were observed fhrough-  

ou t  t h e  survey g r i d .  Genera l l y  they e x h i b i t  an e l o n g a t i o n  p a r a l l e l  t o  t h e  

b a s e l i n e  d i r e c t i o n  (057 ) and suggest a complexly f o l d e d  and f a u l t e d  bed 

of p y r r h o t i t e  as the  cause o f  these magnet ic f e a t u r e s .  Trenching and 

d r i l l i n g  i n f o r m a t i o n  has proven t h i s  c o m p l e x i t y  and i t  appears t h a t  many o f  

the p y r r h o t i  t e  zones a r e  e i t h e r  over tu rned o r  a r e  r e v e r s e l y  m a g n e t i c a l l y  

p o l a r i z e d .  Thus,altliough the magnet ics have been o f  g r e a t  ass is tance i n  

l o c a t i n g  the  sur face  t r a c e  o f  the  m i n e r a l i z e d  zones, d i p  i n t e r p r e t a t i o n s  

can be q u i t e  erroneous. Known d i k e s  observed f rom d r i l l  cores have a l s o  

compl icated the magnet ic p i c t u r e .  

0 

The d i p o l a r  anomalies between L i n e  3s and 8s a r e  due t o  f a u l t e d  

and f o l d e d  beds o f  p y r r h o t i t e - s p h a l e r i t e  s t r l k i n g  

d i p p i n g  about  50' t o  the  southeast .  

d i p  a l though the  i n t e r p r e t a t i o n  f rom the  manget ics would be t h a t  the  d i p  

should be the  exac t  oppos i te  ( i  .e t o  t h e  n o r t h w e s t ) .  

n o r t h - e a s t e r l y  and 

The d r i l l  i n f o r m a t i o n  has proven th'i's 



- 7 -  

One must conclude, t h e r e f o r e ,  t h a t  t h e  p y r r h o t i t e  i r ?  t h i s  area has 

been s u b j e c t e d  t o  reve rse  magnet ic p o l a r i z a t i o n .  

The magnet ic h i 3 h  e longa ted  a long  L i n e  8 N  and t h e  one 

a long  L i n e  8s a r e  i n t e r p r e t e d  t o  be caused by a change i n  s t r i k e  d i r e c t i o n  

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

B. T o t a l  F i e l d  T e s t  Survey 

The above ment ioned c o m p l e x i t y  o f  t h e  m i n e r a l  i z a t i o n ,  

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

a t e s t  u s i n g  a p o r t a b l e  t o t a l  f i e l d  magnetomter over  t h e  same g r i d  i n  

which t h e  v e r t i c a l  f i e l d  survey was executed. I t  was f e l t  t h a t  t h e  f o l d i n g  

cou ld  r e s u l t  i n  zones o f  economica l l y  s i g n i f i c a n t  m i n e r a l i z a t i o n  h a v i n q  
n 

no apparent o r  meaningful  magnet ic response. That i s ,  t h e  v e r t i c a l  magnet ic  

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

The survey was s t a r t e d  a t  t h e  most n o r t h e r l y  c u t  l i n e  (L14N) 

and ended a t  L ~ N  when i t  became unsafe t o  proceed due t o  weather c o n d i t i o n s  

and when i t  became apparent t h a t  t h e  t o t a l  f i e l d  r e s u l t s  were v i r t u a l l y  

no d i f f e r e n t  f rom the  v e r t i c a l  f i e l d  r e s u l t s .  

The n o r t h e r n  l i n e s  were run f u r t h e r  t o  the west r e s u l t i n g  

. I  i n  t h e  d e t e c t i o n  c f  what c o u l d  be another  zone o f  p y r r h o t i t e - s p h a l e r i t e -  

galena o f f  t h e  p r e s e n t  g r i d  i n  t h e  v i c i n i t y  o f  L l l N ;  s t a t i o n  I;W. 
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C O N C L U S I O N S  A N D  RECOMMENDATIONS 

f- 

The magnetometer survey has r e s u l t e d  i n  a c l e a r e r ,  bu t  by  no 

means complete, understanding o f  t h e  K i n q f i s h e r  p r o p e r t y .  Magnet ics have 

proven t o  be a f a s t ,  r e l a t i v e l y  inexpensive gecphys i ca l  t o o l  f o r  l o c a t i n g  

d r i  11-holes f o r  t h e  p r o v i n g  o f  Zn - Pb tonnage and grade. 

A comparison o f  t he  p resen t  v e r t i c a l  f o r c e  r e s u l t s  w i t h  t h e  

contour  map o f  the  magnetometer survey c a r r i e d  o u t  i n  1373 o v e r  a l a r g e r  

area u s i n g  a d i f f e r e n t  g r i d - l i n e  o r i e n t a t i o n  and w i d e r  sampl ing i n t e r v a l  

c l e a r l y  shows t h a t  i t  i s  necessary t o  c a r r y  out a ve ry  d e t a i l e d  survey 

u s i n g  a c c u r a t e l y  l oca ted  g r i d - l i n e s  and s t a t i o n s .  
.a 

The t o t a l  f i e l d  t e s t  survey d i d  n o t  add s i g n i f i c a n t l y  t o  t h e  

i n t e r p r e  t a  

feat l r re  t o  

A 

which has 

i o n  o f  the magn 

the  west c f  t h e  

1 d i p o l a r  anoma 

een accompan i ed 

t i c s  b u t  d i d  p a r t i a l l y  d e l i n e a t e  a new magnet ic  

p resen t  a rea  under i n v e s t i g a t i o n .  

i e s  d r i l l e d  t h u s  f a r  have been due t o  p y r r h o t i t e  

by s i g n i f i c a n t  t h i cknesses  and grades of 

s p h a l e r i  t e - g a l  ena minera 1 i z a t  i o n .  

I t  i s  t h e r e f o r e  recommended t h a t  a l l  d i p o l e s  shou ld  be d r i ? l e d  

and t h a t  t h e  e n t i r e  p r o p e r t y  shou ld  be m a g n e t i c a l l y  surveyed u s i n g  a 

coarse c u t  g r i d  i n i t i a l l y  w i t h  d e t a i l e d  coverage t o  f o l l o w  i n  areas o f  

i n t e r e s t  i ng magnet ic response. 
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Fu tu re  magnet ic surveys or( t h e  p r o p e r t y  should be c a r r i e d  o u t  

u s i n g  a t o t a l  f i e l d  i ns t rumen t  p r i m a r i l y  because o f  i t s  f a s t e r  read-out  

t ime and h i g h e r  a c c u r a c y - o b j e c t i v i t y  c h a r a c t e r i s t i c s .  

i ns t rumen ts  appear t o  be capable o f  h a n d l i n g  the  s teep magnet ic g r a d i e n t s  

thus f a r  encountered. 
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