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I NTRODUCT I ON 

During the period from August 30 to September 6, 1973, 

a ground electromagnetic and magnetometer survey program was con- 

ducted on the Pins mineral claims in the Smippaker Creek area, Omineca 

Mining Division. 

The electromagnetic survey was executed by Nielsen Geophysics 

Ltd. using the C . E . M .  Horizontal "Shootback" method, and the magnetometer 

survey was performed by M. J. Fitzgerald of Min-Ex Services under the 

supervision of P. P. Nielsen, geophysicist on behalf o f  Cobre Explora- 

tion Ltd. 

The purpose of the surveys was to test for a possible massive 

sulphide deposit indicated by previous geological and geochemical 

investigations. 

A total of 4.56 line miles of E.M. coverage was carried 

out using various coil separations and operating frequencies. The 

magnetometer survey totalled 3.16 line miles or 179 stations.. 
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LOCATION AND ACCESS 

The Pins #l - #40 c l a i m  groups i s  l oca ted  approx imate ly  

55 a i r  m i l es  nor th -nor thwest  o f  Stewar t ,  B.  C . ,  and 2.5 m i l e s  southwest 

o f  t h e  Snippaker Creek g r a v e l l e d  a i r s t r i p .  The p r o p e r t y  s t r a d d l e s  a 

f l a t - t o p p e d  r i d g e  which l i e s  between two f o r k s  o f  Snippaker Creek, a 

south  t r i b u t a r y  o f  t h e  l s k u t  R i v e r .  

Access t o  the  c la ims was by a cha r te red  O t t e  

Terrace, B .  C .  t o  t h e  Snippaker Creek g r a v e l l e d  a i r s t r  

by h e l i c o p t e r  2.5 m i l e s  t o  the  g r i d  a rea .  

a i r c r a f t  f rom 

p and thence 

CLAl MS 

The P ins  c l a i m  group c o n s i s t s  o f  40 cont iguous m ine ra l  c la ims  

which were s taked i n  1971 and a r e  p r e s e n t l y  owned by Cobre E x p l o r a t i o n  

L t d .  

Claim Name 

Pins 1 - 40 

Record Number Ann iversary  

57488 - 57527 October 15 

TOPOGRAPHY AND GROUND CONDITIONS 

The e l e v a t i o n s  on t h e  g r i d  va ry  f rom approx imate ly  4,100 f e e t  

above sea l e v e l  i n  t h e  c e n t r a l  p o r t i o n  ( L i n e  8E area)  t o  4,300 f e e t  

a t  t h e  eas t  end (L ine  44E) and t o  4,500 f e e t  a t  t h e  west end ( L i n e  28W). 

A l though t h e  t e r r a i n  i s  ve ry  rugged i n  t h e  genera l  area,  t h e  

g r i d  l i e s  a long a g e n t l y  r o l l i n g ,  f l a t - t o p p e d  r i d g e  between t h e  v a l l e y  

g l a c i e r s .  The n o r t h e r n  g l a c i e r  occurs a t  t h e  base o f  a p r e c i p i t o u s  

c l i f f  which determines t h e  e x t e n t  o f  t he  g r i d  i n  t h i s  d i r e c t i o n .  A 
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Y 
slightly less severe slope covered with thick scrub is encountered on 

the southern extremity of the grid. The western and eastern ends of the 

grid are terminated by a steeply rising, ice-covered peak and bluff 

respectively. 

The majority of the grid area is open alpine meadows, rock 

and snow-covered hills and low-relief ridges. These small ridges are 

invariably covered by stunted balsam.. 

G R I D  

The survey grid, which was established in the 1972 field 

season consisted of a 7,600-foot long baseline installed on a bearing 

of 040" with crosslines normal to this direction using flagging, 

chain, compass and pickets. The lines were originally spaced 800 feet 

apart from Line 24W to Line 2 8 ~ .  A line-spacing of 200 feet was used 

from Line 28E to Line 44E. Station interval on all above lines was 

200 feet. 

Contemporaneously with the present survey work, many existing 

lines were rehabilitated due to the numerous snow patches still remaining 

from the previous winter. Intermediate lines and stations were 

installed resulting in a 400 by 100-foot sampling grid from Line 28W to 

Line 8E. At the eastern end of the grid, the existing lines were used 

for the geophysicial surveys although intermediate stations were placed 

resulting in a 200 by 100-foot sampling grid in this area. 
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GEOLOGY 

The following brief geological description is based on 

preliminary mapping conducted by Mr. M. J. Fitzgerald discussed in 

his "Report on Geological and Geochemical Surveys", November 13, 1972. 

The property is mainly underlain by Triassic volcanics 

consisting of rhyolite (latite?), andesite and a chlorite-epidote- 

pyrite altered rock intruded by a diorite porphyry stock observed at 

the extreme west-southwesterly portion of the grid and dikes elsewhere. 

Younger intrusive dikes of andesite porphyry occur along the edges of 

the diorite porphyry. 

Mineralization observed consists of pervasive disseminated 

pyrite within the andesite and chlorite-epidote-pyrite rocks found 

throughout the grid. Narrow quartz veins and veinlets contain 

chlorite and pyrite and some contain small amounts of chalcopyrite, 

galena and sphalerite. 

An area.reported by Fitzgerald at Line 28W, Station 1N 

presently covered by snow contained chalcopyrite, malachite, and limonite 

as fine disseminated specks, coarse blebs and veinlets in a clay, sericite, 

chlori te,-a1 tered andesite. This exposure, which trends southerly is 

about 15 feet wide by 70 feet long. 

Copper-bearing float was found in a steep gulch at the 

northeastern portion of the grid which appears to have originated near the 

north ends of the Line 40E to Line 48E area. 
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The geochemical survey indicates that widespread sulphide 

mineralization may underl.ie the eastern g r i d  area. This area is also 

bel ieved to be heavi ly faulted o r  sheared. 

\ 
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THE GROUND MAGNETOMETER SURVEY 

A t o t a l  o f  3.16 l i n e  m i l e s  ( i n c l u d i n g  t h e  b a s e l i n e )  was 

m a g n e t i c a l l y  surveyed o v e r  l i n e s  spaced 400 f e e t  a p a r t  u s i n g  a s t a t i o n  

i n t e r v a l  of 100 f e e t .  

Method 

The inst rument  used was a v e r t i c a l  f o r c e  f l u x g a t e  magnetometer 

which i s  hand h e l d  and n u l l e d  u s i n g  a meter and a b e r n i e r  type  d i a l .  

The magnetometer was h e l d  by t h e  a i d  o f  a harness t o  m a i n t a i n  

cons tan t  h e i g h t  above ground and cons tan t  d i s t a n c e  f rom t h e  o p e r a t o r .  

Loop t imes o f  l e s s  than one hour  were encountered, r e s u l t i n g  

i n  good c o n t r o l  o f  t h e  d i u r n a l  c o r r e c t i o n s .  A nearby b a s e - s t a t i o n  was 

read a t  t h e  beg inn ing  and end o f  each day f o r  t h e  day-to-day c o r r e l a t i o n  

and t o  mon i to r  any p o s s i b l e  magnet ic storms. A d d i t i o n a l  c o n t r o l  was 

o b t a i n e d  f rom t h e  b a s e l i n e  readings.  No magnet ic storms were encountered, 

and d i - u r n a l  v a r i a t i o n s  d i d  n o t  exceed 20 gammas. 

I ns t rumen t a  t i on 

A Sabre G 100 Model F luxgate  magnetometer was used. T h i s  

u n i t  measures t h e  a b s o l u t e  v a l u e  o f  t h e  v e r t i c a l  f o r c e  v a r i a t i o n s  o f  

t h e  e a r t h ' s  magnet ic f i e l d ,  d i s p l a y e d  i n  gammas, on a d i a l  hav ing  a 

range o f  + 100,000 gammas. The G 100 i s  v e r y  l i g h t ,  i s  f u l l y  p o r t a b l e ,  

has good temperature s t a b i l i t y ,  has n e g l i g i b l e  o r i e n t a t i o n  e r r o r  and 

i s  o f  rugged c o n s t r u c t i o n .  S e n s i t i v i t y  i s  20 gammas p e r  d i a l  d i v i s i o n .  

Data Compi la t ion and P r e s e n t a t i o n  

The readings and t i m e  of  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  
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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 p l o t t e d  gamma values a r e  r e l a t i v e  t o  a datum o f  55,000 

gammas. 

The va lues - contour  map accompanying t h i s  r e p o r t  i s  a t  a 

s c a l e  o f  1 "  = 200 f e e t .  A 50 gamma contour  i n t e r v a l  was used.. Areas 

o f  r e l a t i v e l y  h i g h  magnet ic s u s c e p t i b i l i t y  ( i  .e. above 600 gammas a r e  

"hachured" and lows o f  l e s s  than 500 gammas a r e  shown " t i cked" .  

Discuss ion o f  Magnet ic Resu l ts  and I n t e r p r e t a t i o n  

The magnetometer coverage o f  t h e  western g r i d  area between 

L i n e  28W and L8W i n d i c a t e s  a t o t a l  r e l i e f  o f  640 gammas c o n s i s t i n g  o f  

many l o c a l  d i p o l a r  anomal ies.  

The r e l a t i v e l y  low va lues ( i . e .  l e s s  than 500 gammas) a long 

t h e  southeast  edge o f  t h e  g r i d  a r e  i n t e r p r e t e d  t o  be due t o  topo- 

g r a p h i c  e f f e c t s  r e s u l t i n g  f rom a " f a l l - o f f ' '  i n  t e r r a i n  i n  t h i s  d i r e c t i o n .  

The "hachured" area ( g r e a t e r  than 600 gammas) a r e  thought  

t o  be u n d e r l a i n  by d i k e  o r  v e i n - t y p e  f e a t u r e s  c o n t a i n i n g  up to 1% by 

volume magnet i te .  

The d i p o l a r  anomaly a t  L28W; Stn.  0 t o  Stn.  2N i s  c o i n c i d e n t  

w i t h  t h e  showing mentioned on page 4 o f  t h i s  r e p o r t .  The magnet ics 

i n d i c a t e  t h a t  t h i s  showing c o u l d  extend t o  L24W. 

The e a s t e r n  g r i d  area i s  m a g n e t i c a l l y  q u i t e  u n i n t e r e s t i n g  w i t h  

va lues ranging f rom 360 t o  490 gammas. A s u b t l e  low i s  observed t r e n d i n g  

n o r t h w e s t e r l y  and i s  f l a n k e d  by a smal l  h i g h  on L42E which i s  open t o  t h e  

n o r t h  -eas t . 
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THE ELECTRO-MAGNET1 C S U R V E Y  

I n s t r u m e n t a t i o n  

A Crone C.E.M. "Shootback" u n i t  c o n s i s t i n g  o f  two i d e n t i c a l  

t h r e e  f requenc,i es c o i ' l s  capable o f  b o t h  r e c e i v i n g  and t r a n s m i t t i n g  a t  

was used. 

A l l  c i r c u i t i n g  i s  housed w i t h i n  t h e  c o i l s  

a r e  mounted i n  an i n s u l a t e d  box on a magnesium-alum 

Inst rument  S p e c i f i c a t i o n s  

- c o i l  d iameter  22 inches, we igh t  p e r  c o i  

- f requenc ies :  390, 1830 and 5010 Hz 

and t h e  b a t t e r i e s  

n i um packboa r d  . 

8.3 pounds 

- accuracy:  2 1/2' d ip -ang le  a t  c o i l  spacings up t o  300 f e e t  

and 2 1 "  up t o  600 f e e t  

- d i p  ang le  determined by v i s u a l  n u l l  on f i e l d  s t r e n g t h  

metre o r  audio n u l l  on head-phones 

- power supp ly :  t h r e e  o n l y  s i x - v o l t  l a n t e r n  b a t t e r i e s  

i n  s e r i e s  = 18 v o l t s  

- c o i l  spac ing = 25 f e e t  t o  600 f e e t  

- no i n t e r c o n n e c t i n g  c a b l e  

- no topographic  e f f e c t s  

- deep p e n e t r a t i o n  

- can be used as H o r i z o n t a l  Shootback, H o r i z o n t a l  loop, 

v e r t i c a l  loop and c o - a x i a l  shootback methods. 

Treatment o f  Data 

P r o f i l e s  f o r  a l l  g r i d  l i n e s  a r e  shown i n  t h e  map pocket .  

V e r t i c a l  s c a l e  i s  1 "  = 10" r e s u l t a n t  d ip -ang le .  P o s i t i v e  

d ip-angles a r e  p l o t t e d  above ( t o  t h e  n o r t h e a s t )  and n e g a t i v e  d ip -ang les  
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below ( t o  the  southwest) o f  t h e  survey l i n e .  

cs 

On c e r t a i n  l i n e s  where more than one frequency and c o i l  

separa t i on  were used, t h e  r e s u l t s  a r e  shown as stacked p r o f i l e s  a long 

a common a x i s .  
t 

Although a l l  l i n e s  a r e  shown i n  t h e i r  proper r e l a t i v e  p o s i -  

t i o n s ,  t h e r e  i s  a cons tan t  no r th -sou th  exagera t i on  o f  s c a l e  between l i n e s  

t o  p reven t  ove r lapp ing  and con fus ion  o f  r e s u l t s .  

i n t e r p r e t e d  f a u l t s ,  conductor axes and conduct ive  zones a r e  

a l s o  i l l u s t r a t e d  on t h e  p r o f i l e  map. 

General Comments and Theory o f  t h e  H o r i z o n t a l  Shootback Method 
8 

I n  genera l ,  p o s i t i v e  r e s u l t a n t  d ip -ang les  a r e  caused by 

v e r t i c a l  o r  s t e e p l y  d i p p i n g  conductors '  having p r i m a r i l y  a v e r t i c a l  

conduct ive  component. The depth t o  the  top  of  these conductors 

e x h i b i t i n g  a p o s i t i v e  response i s  l ess  than one-ha l f  t he  c o i l  

s e p a r a t i o n  used and dependent upon t h e  w i d t h  o f  t he  conductor .  I n  

these cases, t he  pos i  t i v e  occurs  above t h e  top o f  t h e  conductor and 

i s  f l a n k e d  by n e g a t i v e  d ip -ang les ,  t h e i r  ampl i tude,  w i d t h  and shape 

be ing  determined by t h e  d i p ,  w i d t h  and depth t o  t h e  top  o f  t h e  con- 

d u c t o r ,  

Negat ive  d ip -ang les  ove r  t h e  t o p  o f  a conductor  a r e  p r i m a r i l y  

caused e i t h e r  by s t e e p l y  d i p p i n g  conductors a t  depths g r e a t e r  than 

one-hal f  t h e  c o i l  s e p a r a t i o n  o r  by conductors '  hav ing  a l a r g e  h o r i -  

z o n t a l  co'nductive component rega rd less  o f  depth t o  the  top .  The l a t t e r  

i n c l u d e  conduct ive  overburden, s u l p h i d e  lenses, pe rvas i ve  p y r i t e  con- 

c e n t r a t e d  i n  excess o f  15% by volume, g r a p h i t e  ho r i zons ,  and some 0 
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a1 t e r a t  i o n  produc ts .  

W i t h i n  a c e r t a i n  range, the poorer the  conductor ,  t h e  h ighe r  

t h e  o p e r a t i n g  frequency must be t o  d e t e c t  i t .  

The H o r i z o n t a l  Shootback method employs two men us ing  i d e n t i c a l  

ins t ruments  who t r a v e r s e  i n  un ison a long the  same survey l i n e  perpen- 

d i c u l a r  t o  the  supposed s t r i k e  o f  t h e  conduc to r (s ) .  

Both opera to rs  t r a n s m i t  and r e c e i v e  i n  t u r n ,  measuring t h e  

d i p - a n g l e  o f  t h e  f i e l d .  The two d ip -ang les  a r e  then added and equal 

"0" i f  no conductors a r e  p resent .  The s t a t i o n  measured i s  t he  mid- 

p o i n t  between t h e  two opera to rs .  

A comb n a t i o n  o f  v a r i o u s  o p e r a t i n g  f requenc ies  and c o i l  

separa t ions  prov des an i n t e r p r e t a t i o n  concerning t h e  geometry, 

depth t o  t h e  top and c o n d u c t i v i t y  o f  t h e  causa t i ve  source. 

The survey then was c a r r i e d  o u t  ove r  t h e  n o r t h  and south  

ends o f  t h e  g r i d  us ing  t h e  H o r i z o n t a l  "Shootback" mode w i t h  a c o i l  

separa t i on  o f  200 f e e t ,  an o p e r a t i n g  frequency o f  1830 Hz and a 

s t a t i o n  i n t e r v a l  o f  100 f e e t  a long l i n e s  spaced 200 and 400 f e e t  

a p a r t  . 
On L ines 32E, 3 6 ~ ,  and 42E, a d d i t i o n a l  t rave rses  were run  

us ing  c o i l  separa t i ons  o f  100 and 300 f e e t  and t h e  lower o p e r a t i n g  

frequency o f  390 Hz. 
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D iscuss ion  o f  E lec t romagnet ic  Resu l ts  and I n t e r p r e t a t i o n  

The e lec t romagne t i c  coverage of t h e  west end o f  t h e  g r i d  

i n d i c a t e d  a number o f  p o s i t i v e ,  low-ampl i tude d ip -ang les  sugges t i ve  

o f  near -sur face ,  s teep ly -d ipp ing ,  weak conductors  which a r e  g e n e r a l l y  

s t r i k i n g  n o r t h - e a s t .  

Many p r o f i l e  segments a r e  q u i t e  broad o r  bi-modal and a r e  

thought  t o  be caused by two o r  more s u b - p a r a l l e l  weak conductors  which 

a r e  near  enough to  each o t h e r  so as t o  cause t h e  r e s p e c t i v e  conductor  

d ip -ang les  t o  ove r lap ,  or  p a r t i a l l y  merge. These conductors  c o u l d  be 

p r i m a r i l y  due t o  magneti t e .  

Th i s  area appears t o  be o f  minor i n t e r e s t  g e o p h y s i c a l l y  and 

the  l i k e l i h o o d  o f  a massive s u l p h i d e  lense o r  v e i n  o f  economic 

s i g n i f i c a n c e  o c c u r r i n g  w i t h i n  150 f e e t  of t h e  s u r f a c e  i s  cons idered 

remote. 

The eas te rn  g r i d  area coverage, however, has r e s u l t e d  i n  a 

very  encouraging bu t  complex conduc t i ve  p a t t e r n  o c c u r r i n g  f rom L ine  28E 

t o  L i n e  44E. 

Three s u b - p a r a l l e l ,  c l o s e l y  spaced, v e r t i c a l ,  near -sur face ,  

narrow conductors  a r e  i n t e r p r e t e d  s t r i k i n g  n o r t h - e a s t e r l y  and ad jacen t  

t o  t h e  base l i ne .  T h e i r  near p r o x i m i t y  t o  each o t h e r  makes d i p ,  w i d t h  and 

depth  t o  t o p  e s t i m a t i o n s  d i f f i c u l t .  

D e t a i l e d  fo l l ow-up  u s i n g  one o t h e r  f requency and c o i  1 separa t i on  

has enhanced t h e  i n t e r p r e t a t i o n  on L32E and L36E b u t  the  cons ide rab le  

d e t a i l  c a r r i e d  o u t  on L42E seems t o  have confused t h e  p i c t u r e  somewhat 

i n  t h i s  area.  
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A p o s s i b l e  e x p l a n a t i o n  o f  t h e  comp lex i t y  o f  t h e  d ip -ang les  

on L44E and t h e  genera l  poor c o r r e l a t i o n  between p r o f i l e s  f o r  t h e  

v a r i o u s  f requenc ies  and c o i l  separa t i ons  employed m igh t  be t h e  r e s u l t  

o f  two o r  t h r e e  d i f f e r e n t  types o f  conductors  superimposed on one 

another .  

A s  shown on t h e  p r o f i l e  map t h e  area n o r t h e a s t  o f  t h e  base- 

l i n e  f rom L i n e  40E t o  p a s t  L i n e  44E i s  i n t e r p r e t e d  as a b road conduc t i ve  

zone s t r i k i n g  approx imate ly  N 1 O " E .  Th i s  zone i s  c o i n c i d e n t  w i t h  a 

Pb geochemical s o i  1 anomaly determined t h e  preceeding e x p l o r a t i o n  

season. The zone i s  f 1 anked by two d i  ke-1 i ke conductors  wh ich  appear 

t o  con t inue  s o u t h e r l y  pas t  t he  southern  terminous o f  t h e  zone. 

Topographic e f f e c t s  eas t  and n o r t h  o f  L39E suggest  t he  

presence o f  n o r t h e a s t  and nor thwest  t r e n d i n g  f a u l t s  which appear t o  

have i n f l u e n c e d  t h e  da ta .  
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CONCLUSIONS AND RECOMMENDATIONS 

I n  c o r r e l a t i n g  a l l  a v a i l a b l e  da ta  one f i n d s  t h a t  on t h e  western 

g r i d  t h e  magnetics a r e  t h e  most i n t e r e s t i n g  w h i l e  on t h e  e a s t e r n  g r i d  

i t  i s  t h e  e lec t ro -magnet ics  which y i e l d s  t h e  most promise. Combined 

w i t h  t h e  geochemical r e s u l t s  i t  i s  suggested t h a t  t h e  western area i s  

u n d e r l a i n  by d ikes ,  v e i n l e t s  and l o c a l  pockets o f  copper-magnet i te miner -  

a l i z a t i o n  w i t h i n  a l a r g e r  area o f  p e r v a s i v e  p y r i t e .  

The e a s t e r n  zone appears t o  be u n d e r l a i n  by a number of moderate 

t o  s t r o n g  conductors which cou ld  be r e l a t e d  t o  massive Pb-Zn s u l p h i d e s .  

The magnet ic  response and t h e  anomalous geochemical r e s u l t s  i n  t h i s  area 

i s  encouraging. P y r i t e ,  however, i s  observed throughout  p o r t i o n s  o f  t h i s  

area as w e l l  as t o  t h e  west .  

W i t h i n  t h e  areas covered t o  date,  the  e a s t e r n  g r i d  f rom L40E 

t o  and beyond L44E ho lds  t h e  most promise f o r  an economic s u l p h i d e  

d e p o s i t .  

phys ics  i s  recommended a t  t h i s  t i m e  to  c l o s e  o f f  t h e  e lec t romagnet ic  

anomaly i n  t h i s  d i r e c t i o n .  

Due t o  t h e  s teep t e r r a i n  n o r t h e a s t  o f  L44E, no f u r t h e r  geo: 

A s u f f i c i e n t  amount o f  geophysica l  coverage has been c a r r i e d  

o u t  t o  war ran t  a d r i l l - p r o g r a m  i n  t h e  eas t  g r i d  area.  An i n i t i a l  d r i l l i n g  

foo tage of 2,000 f e e t  i s  r e q u i r e d  t o  t e s t  t h e  conduct ive  zone on l i n e  

42E as w e l l  as t h e  o t h e r  v e r t i c a l  conductors j u s t  t o  t h e  southwest.  
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Whi le  the  d r i l l  i s  on the p r o p e r t y  one o r  two s h o r t  angled 

ho les  m igh t  be contemplated t o  t e s t  t he  showing on L28W and t h e  long 

d i k e - l i k e  magnet ic anomaly near t h e  southwest end o f  L16W. 

Ac tua l  s p o t t i n g  of d r i l l  ho les  should be done i n  conference 

between the  p r o j e c t  g e o l o g i s t  and t h e  w r i t e r .  o f  t h i s  r e p o r t .  

R e s p e c t f u l l y  Submitted, 

P. P .  

G .  B .  

N I  ELS 

s i c i s t  

.- 

Geo 1 og i s t 
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