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INTRODUCTION 

Dome Exploratiorl  (Canada) Ltd. optioned t h e  Bull ion Lode Proper ty ,  a  

gold-copper prospect  i n  t h e  Likely Area of t h e  Cariboo D i s t r i c t ,  from Sun 

God Resources Ltd. The Property is under la in  by geology favourable  f o r  

t h e  d i scovery  of gold-copper depos i t s ,  and previous owners o u t l i n e d  

s e v e r a l  s o i l  anomalies containing gold,  s i l v e r  and copper with a s soc i a t ed  

magnetic and EM anomalies. 

In  1984, t h e  writer prepared a r epo r t  f o r  Sun God Resources Ltd. i n  which 

a  d r i l l i n g  and t renching programme was proposed t o  i n v e s t i g a t e  t h e  Forks 

," \, Anomaly and t o  do some explora t ion  i n  t h e  Bull ion and P la teau  a r e a s  

i / 
(Richardson, 1984). After  t he  Proper ty  was optioned by Dome, t h e  writer 

was commissioned by G.S.W. Bruce, Vice P re s iden t ,  t o  prepare a  more 

comprehensive programme t o  i n v e s t i g a t e  t h e  e n t i r e  Proper ty  as  well  a s  t h e  

known a reas  of i n t e r e s t .  The proposed work has been p a r t i a l l y  done, and 

is descr ibed  i n  t h i s  r epo r t  t o  f u l f i l l  assessment requirements  f o r  work on 

ground with expi ry  da t e s  t h a t  awkwardly f e l l  i n  mid-season. A s  a  r e s u l t ,  

orlly t h e  f i r s t  pa r t  of t h e  programme, c o n s i s t i n g  of l i n e  p repa ra t i on ,  geo- 

chemical s o i l  sampling and magnetic and VLF-EM surveys,  is summarized 

here in .  Work cont inues on t h e  p ro j ec t .  



LOCATION AND ACCESS 

The Bul l ion  Lode Property is i n  t h e  Cariboo Mining Div is ion ,  B r i t i s h  

Columbia, a t  l a t i t u d e  5Z037'N, l ong i tude  12I041'W on NTS Map 93A/12E 

(F igu re  1 ) .  The Property is 65 km NE of Williams Lake and 4 km west of 

Likely.  E leva t ions  range from 650 m t o  1200 m. 

The Property is j u s t  north of t h e  road between Williams Lake and Like ly ,  

and t h e  p r i n c i p a l  showings a r e  a c c e s s i b l e  by t h e  o ld  road t h a t  went from 

t h e  Bu l l i on  P i t  t o  Quesnel Forks (F igure  2 ) .  Many old mining and logging 

roads  c r o s s  t h e  Property.  





DOME EXPLORATION (CANADA) L IMITED 

BULLION LODE PROPERTY 

ACCESS MAP 



The B u l l i o n  Lode Property, a t  the t ime t h i s  assessment work was applied, 

consisted o f  one group o f  mineral  claims which were staked on the Modi f ied 

Gr id  System and which t o t a l l e d  75 u n i t s  (F igure  3 ) .  The pe r t i nen t  c la im 

data are as fo l lows:  

LOCK GROUP 

Name - 
YALE 

ROAD 

TOP 

LOCK 1 

LOCK 2 

HAT 

CAP 

TAILS 

HINGE 1 

HINGE 2 

TAILS 1 

BULLION 3 
FRACTION 

(12 claims t o t a l l i n g  75 u n i t s )  

Record No. No. o f  U n i t s  Record Date 

416 4 3une 6, 1977 

465 2 3u ly  29, 1977 

58 2 Aug 20, 1975 

59 4 Aug 20, 1975 

263 10 Sept 24, 1976 

262 9 Sept 24, 1976 

50 1 12 Oct 3, 1977 

84 15 Oct 16, 1975 

8 5 8 Oct 16, 1975 

691 1 6 3u ly  15, 1985 

*When p r e s e r ~ t l y  submitted assessment work i s  credi ted.  

Exp i ry  Date* 

3une 6, 1990 

3une 13, 1990 

3u ly  29, 1990 

Aug 20, 1990 

Aug 20, 1990 

Sept 24, 1990 

Sept 24, 1990 

Oct 3, 1990 

Oct 16, 1990 

Oct 16, 1990 

3u ly  15, 1990 

3u ly  15, 1990 





A l l  c la ims  except TAILS 1  and BULLION 3 FRACTION a r e  o lde r  than t h r e e  

yea r s ,  and r e q u i r e  $200 assessment work per u n i t .  The f i r s t  expi ry  d a t e  

was Ju ly  29, 1985, and s u f f i c i e n t  work was submitted t o  keep a l l  t h e  

claims i n  good s tanding u n t i l  1990. Subsequer~t t o  t h e  submission of t h e  

assessment work, t h e  Bull ion 2  F r a c t i o n  was s taked .  Consequently, no work 

has been appl ied  t o  it a s  ye t .  

A l l  c la ims a r e  owned by Dome Explorat ion (Canada) Ltd. 

A l l  t h e  LCP's have been found by AMEX Explora t ion  Se rv i ce s  Ltd. and have 

been t i e d  t o  t h e  survey g r i d .  



HISTORY 

The area o f  t h e  claims has  been p r o s p e c t e d  and worked f o r  p l a c e r  g o l d  

s i n c e  t h e  e a r l y  1860 ' s .  I n  1964, t h e  C a r i b o o  B e l l  coppe r -go ld  po rphyry  

d e p o s i t  was s t a k e d  seven  km s o u t h  of  t h e  P r o p e r t y ,  and i n  1975 t h e  Q u e s n e l  

R i v e r  g o l d  d e p o s i t  was s t a k e d  t h r e e  km n o r t h w e s t  of  t h e  P r o p e r t y .  Dur ing  

and s i n c e  t h i s  p e r i o d ,  e x p l o r a t i o r r  of  t h e  L i k e l y  Area f o r  b e d r o c k  d e p o s i t s  

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

d i s t r i c t  h a s  i n c r e a s e d .  

The B u l l i o n  Lode P r o p e r t y  was s t a k e d  i n  1975 f o r  t h e  Canadian-American 

/ '5 

Loan and I n v e s t m e n t  Corpora t ior r  L imi t ed  r e p o r t e d l y  b e c a u s e  of  i n t e r e s t i n g  

i / s t r u c t u r e s  s e e n  on Landsa t  pho tog raphs .  I n i t i a l  e x p l o r a t i o n  c o n s i s t e d  of 

c u t t i n g  l i n e s  and do ing  a magne t i c  s u r v e y  o v e r  t h e  e n t i r e  P r o p e r t y  and  

geochemica l  and e l e c t r o m a g n e t i c  s u r v e y s  o v e r  s e l e c t e d  a r e a s  ( T a v e l a  and 

Ronka, 1976) .  

I n  1977,  r e c o n n a i s s a n c e  g e o p h y s i c s  and g e o c h e m i s t r y  c o n t i n u e d ,  and some 

d e t a i l  work was begun (Tave la  and Ronka, 1977) .  The work l e d  t o  t h e  

r e c o g n i t i o n  of t h e  i m p o r t a n c e  o f  t h e  F o r k s ,  B u l l i o n  and P l a t e a u  a r e a s  and 

t o  t h e  c o n c l u s i o n  t h a t  o t h e r  areas on t h e  P r o p e r t y  were of i n t e r e s t  b u t  

t h a t  more work was n e c e s s a r y  i n  o r d e r  t o  e v a l u a t e  them. 

I n  1978,  work was c o n c e n t r a t e d  i n  t h e  F o r k s ,  B u l l i o n  and P l a t e a u  a r e a s .  

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

mapping and b u l l d o z e r  t r e n c h i n g  ( T a v e l a  and Ronka, 1978) .  The work 



r e s u l t e d  i n  recognizing a l k a l i c  s tocks  i n  both t he  Bul l ion  Area and t h e  

Forks Area which c o r r e l a t e  with s o i l s  anomalous i n  gold and copper. Two 

percuss ion  holes  were d r i l l e d  i n  1981, but no d a t a  desc r ib ing  t h e  r e s u l t s  

a r e  a v a i l a b l e .  

The southern half  of t he  o r i g i n a l  property s taked fo r  t h e  Canadian- 

American Loan and Investment Corporation Limited was allowed t o  l a p s e  

because t h e  1976 work did not lead t o  t he  discovery of a reds  of i n t e r e s t  

sou th  of t h e  Williams Lake t o  Likely road. A s  anomalous a r e a s  were d i s -  

covered i n  t h e  Forks and Plateau a reas ,  t h e  Property was extended t o  t h e  

nor th  and west by s tak ing  the  HAT,  CAP, TOP and TAILS c la ims .  The YALE 

(* \ 
and ROAD c la ims  were staked when ground near t h e  Bu l l i on  P i t  became open. 

\i ' 

The Proper ty  was optioned from Sun God Resources by Dome Explora t ion  

(Canada) Ltd. with t h e  e f f e c t i v e  da t e  on Apr i l  1, 1985. 



GEOLOGY 

The Proper ty  is near t h e  e a s t e r n  margin of t h e  Quesnel Trough, a  35 km 

wide, nor thwes te r ly- t rending ,  Early Mesozoic volcanic-sedimentary b e l t  of 

rocks of reg iona l  ex t en t .  The volcanic  rocks c o n s i s t  of b a s a l t s  and 

f ine-gra ined  t u f f s ,  and the  sedimentary rocks c o n s i s t  of a r g i l l i t e  dnd 

c h e r t .  These country rocks a r e  in t ruded  by medium-grdined s y e n i t e s  t o  

d i o r i t e s  with which copper-gold mine ra l i za t i on  is commonly a s soc i a t ed .  

The i n t r u s i v e  complex s t r e t c h e s  from Like ly  t o  west of Quesnel  Forks.  A 

thorough outcrop search has not been done on t h e  Proper ty ,  but t h e  gene ra l  

geology of t h e  Property is shown on a  Minis t ry  of Energy, Mines and 

t"/ \ Petroleum Resources map (Bai ley ,  1976). 
i 



ECONOMIC GEOLOGY 

T h r e e  a r e a s  o f  economic  i n t e r e s t  were o u t l i n e d  by T a v e l a  and Ronka o n  t h e  

B u l l i o n  Lode P r o p e r t y  ( F i g u r e  3 ) .  T h e s e  are a s  f o l l o w s :  

( 1 )  T h e  F o r k s  Area 

The F o r k s  A r e a  was t h e  most  p r o m i s i n g  a r e a  o u t l i n e d  t o  t h a t  d a t e .  

G e o p h y s i c a l  and g e o c h e m i c a l  s u r v e y s  and b u l l d o z e r  t r e n c h i n g  d e f i n e d  

a n  a r e a  i n t r u d e d  by a l k a l i c  r o c k s  and which  h a s  s o i l s  v e r y  a n o m a l o u s  

i n  g o l d  and c o p p e r  ( F i g u r e  3 ) .  Some of  t h e  1 9 7 8  g e o c h e m i c a l  sites 

w e r e  r e - s a m p l e d  by A q u a r i u s  i n  1983, a n d ,  a l t h o u g h  t h e  r e s u l t s  w e r e  

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

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

( C a r d i n a l ,  1 9 8 3 ) .  The  g e o c h e m i c a l  s a m p l i n g  o u t l i n e d  a n  a r e a  of 

a n o m a l o u s  s o i l s  800 b y  400 metres i n  s ize  w i t h  some r e s u l t s  g r e a t e r  

t h a n  100 ppb  g o l d  and g r e a t e r  t h a n  300 ppm c o p p e r  a c c o m p a n i e d  by 

a n o m a l o u s  s i l v e r  v a l u e s .  M u l t i - e l e m e n t  a n o m a l i e s  a r e  more p r o b a b l y  

a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  i n  b e d r o c k  t h a n  a r e  a n o m a l i e s  c o n t a i n -  

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

which  are less l i k e l y  t h a n  b e d r o c k  d e p o s i t s  t o  b e  a c c o m p a n i e d  by 

c o p p e r  and o t h e r  metals. 

The  g e o c h e m i c a l  a n o m a l i e s  h a v e  n o t  b e e n  e x p l a i n e d  by t h e  b u l l d o z e r  

t r e n c h e s .  One p e r c u s s i o n  h o l e ,  PH 81-2,  was d r i l l e d  a t  t h e  i n t e r -  

s e c t i o n  o f  t h e  Q u e s n e l  F o r k s  Road and  T r e n c h  5, b u t  no d a t a  a r e  



a v a i l a b l e  (F igure  5 ) .  This  test was inadequate ,  cons ider ing  t h a t  t h e  

anomalous a r ea  is l a r g e  and t h a t  most of t h e  anomalous a r ea  is u p h i l l  

from Hole PH 81-2. 

( 2 )  The Bul l ion  Area 

A round magnetic anomaly 150 m i n  diameter and some outcrops  of b a s i c  

i n t r u s i v e  rocks with some s o i l s  anomalous i n  copper and gold d e f i n e  

an a r ea  of i n t e r e s t .  A s  i n  t h e  Forks Area, one percussion hole  was 

d r i l l e d ,  but no d r i l l i n g  r e s u l t s  a r e  a v a i l a b l e .  

Tavela has pos tu la ted  t h a t  t h e  gold in  t he  Bulliorl  P i t  is of very 

l o c a l  provenance in  r e s idua l  g l a c i o f  l u v i a l  s o i l s  (Ronka, 1978).  

( 3 )  The P la t eau  Area 

Magnetic work i n d i c a t e s  a  long magnetic body conforming t o  t h e  

gene ra l  WNW s t r i k e  of t h e  vo lcan ic  formations.  VLF (very low 

frequency)  e lectromagnet ic  anomalies p a r a l l e l  t o  t h i s  s t r i k e  and 

s c a t t e r e d  s o i l  samples anomalous i n  copper and gold i n d i c a t e  an a r e a  

of i n t e r e s t  which should be followed up. 



EVALUATION OF DATA AVAILABLE PRIOR TO 1985 

Excel len t  geochemical and geophysical d a t a  c o l l e c t i o n  on t h e  p a r t s  of 

Tavela and Ronka and l o g i c a l  ground assembly a s  d a t a  and open ground 

became a v a i l a b l e  ind ica ted  t h a t  a  well organized,  e a r l y  s t a g e  exp lo ra t i on  

programme was being conducted. For reasons unknown t o  t h e  writer, t h e  

programme was abandoned by the owner, Canadian-American Loan and Inves t -  

ment Corporat ion,  and t h e  Property was d e a l t  t o  3 i n g l e  Pot  Leasing Ltd. 

The next s t a g e  i n  t he  explora t ion  of t h e  Proper ty  requi red  t he  eva lua t ion  

of all  t h e  a v a i l a b l e  da ta .  To t h i s  end, t h e  d a t a  were assembled on a  map 

covering t h e  whole Property (Richardson, 1985). Pas t  f i e l d  work was 

concent ra ted  i n  t he  southern ha l f  of t h e  presen t  Proper ty  with N-S l i n e s  

c u t  a t  250 m i n t e r v a l s  and some more c l o s e l y  spaced l i n e s  c u t  l o c a l l y .  A 

magnetometer survey was done over t he  e n t i r e  g r i d  with read ings  taken a t  

25 m i n t e r v a l s ,  and geochemical and geophysical  surveys were done l o c a l l y  

(Tavela  & Ronka, 1976). No g r i d s  had been cu t  on t h e  HAT,  CAP, TOP and 

T A I L  c la ims  except a  l oca l  g r id  i n  t h e  Forks Area. 

Geophysics 

( a )  Magnetics 

The geophysical surveys began with r ead ings  taken with a  t o t a l  

f i e l d  nuclear  precession magnetometer on t h e  l i n e s  spaced 250 m 

a p a r t  (Tavela & Ronka, 1976). Readings were taken a t  25 m 

i n t e r v a l s  along t h e  l i n e s .  Deta i led  i n t e r p r e t a t i o n  was 



d i f f i c u l t  because of t he  c l o s e l y  spaced read ings  on t h e  widely 

spaced l i n e s .  The r e s u l t i n g  contoured d a t a  map showed very 

s t rong  l i n e a r  b i a s  p a r a l l e l  t o  t h e  b a s e l i n e s  (E-W) al though a  

moving average map showed less b ids .  The Bull ion Area was 

surveyed magnetically i n  1977 on l i n e s  50 m apa r t  with r ead ings  

taken a t  25 m i n t e r v a l s .  In t h i s  case ,  t h e  d a t a  a r e  c l o s e  

enough toge ther  t o  o u t l i n e  small  magnetic anomalies i n  t h e  

d i o r i t e ,  and reveal  t h a t  some anomalies a r e  almost equidimen- 

s i o n a l .  The widely-spaced 1976 d a t a ,  d e s p i t e  t h e  d i s t i n c t  E-W 

b i a s ,  did show t h a t  t h e  a r ea  is complicated magnet ica l ly ,  and 

aided i n  t he  dec is ion  t o  do more d e t a i l e d  work i n  t h e  a rea .  

However, t h e  l i n e  spacing was too  g r e a t  t o  g ive  a  c l e a r  magnetic 

p i c t u r e .  

( b )  Electromagnet ics  

A VLF-EM survey was c a r r i e d  out  on s e l e c t e d  a r e a s  using a  

Geonics Ltd. EM-16 instrument  with a  *I% r e s o l u t i o n  on both r e a l  

and quadrature  components. Anomalies i n t e r p r e t e d  by Tavela and 

Ronka a s  geologic  c o n t a c t s  were found i n  t h e  P l a t eau  Area 

(F igure  3) .  Some add i t i ona l  geophysical  work was done using an 

EM-resfs t ivi ty  instrument and a  s e l f  p o t e n t i a l  instrument  with 

i n d e f i n i t e  r e s u l t s .  



(2 )  Geochemistry 

Geochemical o r i e n t a t i o n  and reconnaissance s o i l  surveys were begun i n  

1976, and t h e  Bull ion Area and P la teau  Area anomalies were d i s -  

covered. It was found t h a t ,  i n  t h e  P l a t eau  Area, samples from which 

t h e  -80 mesh por t ion  was s ieved and analyzed were not very anomalous 

i n  gold but t h a t ,  when unsieved po r t i ons  were concent ra ted  by 

panning, t h e  concent ra tes  were o f t en  s t rong ly  anomalous. This  could 

pos s ib ly  i n d i c a t e  t h a t ,  in  t h e  f i r s t  c a se ,  t h e  gold was f a i r l y  coa r se  

and was removed from the  s o i l s  by s i ev ing  p r i o r  t o  a n a l y s i s  and t h a t  

coarse-grained gold with a source i n  a qua r t z  vein o r  ve ins  occurs  

here  r a t h e r  than f ine-grained gold assoc ia ted  with su lphides .  

In  t h e  Bull ion Area, t he  s o i l s  a r e  anomalous mainly i n  copper but  

a l s o  i n  gold. 

In  1977, reconnaissance geochemistry demonstrated t h e  importance of 

t h e  Forks Area, and a d d i t i o n a l  s t ak ing  was done t o  p r o t e c t  t h e  

anomalies.  These anomalies a r e  extremely i n t e n s e ,  and were d e t a i l e d  

by t h e  programme i n  1978. In add i t i on ,  Ronka repor ted  t h a t  recon- 

na issance  geochemistry found s i m i l a r  p y r i t i z e d  i n t r u s i v e  rocks nor th  

along t h e  road on t h e  TAILS Claim, but no f u r t h e r  da t a  were a v a i l a b l e  

(Ronka, 1978).  



( 3 )  Geology 

A systematic geological  map of the Property was not compiled by the 

previous operators, although, from examining the reports summarizing 

the f i e l d  work each season, it  is apparent that they observed the 

rock types and were aware of the importance of the a lka l i c  intrus ive  

rocks. 



THE 1985 PROGRAMME 

ESTABLISHING A G R I D  

A c o n t r a c t  was let t o  Amex Explora t ion  Se rv i ce s  Ltd. t o  r e f u r b i s h  t h e  

g r i d  e s t a b l i s h e d  by previous ope ra to r s  on pa r t  of t h e  p re sen t  

Proper ty  (Tavela and Ronka, 1976). Work began e a r l y  i n  3une. The 

o ld  g r i d  had l i n e s  with 250 m spacing with s t a t i o n s  e s t a b l i s h e d  a t  

25 m i n t e r v a l s .  On a reas  of t he  Proper ty  not covered by t h e  o l d  

g r i d ,  new l i n e s  were e s t ab l i shed  a t  125 m i n t e r v a l s  with s t a t i o n s  a t  

25 m i n t e r v a l s  (F igu re s  4 and 5 ) .  In  a l l ,  approximately 110 km of 

b a s e l i n e s  and flagged lines were completed by 3une 22. During t h i s  

survey,  a l l  LCP's (Legal Corner P o s t s )  were loca ted  and t i e d  t o  t h e  

g r i d .  

GEOCHEMICAL SOIL SAMPLING 

P a r t  of t h e  Amex con t r ac t  was t o  c o l l e c t  s o i l  samples on a l l  c r o s s -  

l i n e s  a t  50 m i n t e r v a l s .  Th i s  was done concur ren t ly  with t h e  

es tab l i shment  of t he  l i n e s .  The samples were c o l l e c t e d  from t h e  8 

s o i l  horizon,  placed i n  brown k r a f t  paper bags,  p a r t i a l l y  a i r  d r i e d ,  

and shipped t o  Acme Analy t ica l  Labora to r i e s  Ltd. i n  Vancouver 

(Appendix I) .  A t  t h e  l abo ra to ry ,  t h e  samples were dr ied  and then  

se ived  with a 20 mesh se ive ,  The po r t i on  passing through t h e  s e i v e  

was ground with a r i ng  gr inder  t o  100% - 200 mesh t o  homogenize each 

sample i n  order  t o  overcome p a r t i a l l y  t h e  p a r t i c l e  e f f e c t  of t h e  



e r r a t i c  d i s t r i b u t i o n  of gold p a r t i c l e s  in s o i l .  A 10 gram sample was 

d iges t ed  i n  ho t ,  d i l u t e  aqua r e g i a ,  and t h e  gold conten t  was d e t e r -  

mined by t h e  atomic absorpt ion method. In  add i t i on ,  a 0.5 gm po r t i on  

of each sample was analyzed by t h e  ICP ( Induc t ive ly  Coupled Plasma) 

method f o r  t he  following elements:  

Mo - Molybdenum 

Cu - Copper 

Pb - Lead 

Zn - Zinc 

Ag - S i l v e r  

Co - Cobalt  

Mn - Manganese 

A s  - Arsenic  

Cd - Cadmium 

Sb - Antimony 

The sample r e s u l t s  a r e  l i s t e d  i n  Appendix 11, and t h e  r e s u l t s  f o r  A u ,  

Cu, Ag and As a r e  p lo t t ed  on F igu re s  4 and 5. In a l l ,  1783 s o i l  

samples were analyzed i n  t h i s  s t a g e  of t h e  programme. 

G. GEOPHYSICAL SURVEYS 

The e n t i r e  g r i d  was covered by magnetic and e lec t romagnet ic  surveys 

by Glen E. White Geophysical Consul t ing and Se rv i ce s  Ltd. 

(1 )  MAGNETIC SURVEY 

Both the  new and the  old l i n e s  were surveyed using a proton 

magnetometer which could be read t o  1 8  with d i u r n a l  v a r i a t i o n  

compensated for  by means of a recording base s t a t i o n  (Appendix 



111). The o l d  g r i d  had been surveyed p rev ious l y  us ing a s i m i l a r  

magnetometer, bu t  was resurveyed i n  order t o  have a l l  t he  

magnetic data compatible, e s p e c i a l l y  i f  i t  becomes necessary i n  

the f u t u r e  t o  have in termediate l i n e s  done between the  widely  

spaced o l d  l i n e s .  

Amex suppl ied a corrected base map which was d i g i t i z e d  and on 

which the magnetic data were p l o t t e d  by computer (F igures  6 and 

7). The magnetic maps were contoured by hand i n  order t o  

u t i l i z e  the geo log ica l  data and the e lect romagnet ic  data i n  the  

i n t e r p r e t a t i o n .  

( 2 )  ELECTROMAGNETIC SURVEY 

The e n t i r e  g r i d  was surveyed us ing a VLF-EM ( v e r y  low frequency 

electromagnetic) instrument (Appendix 111). The r e s u l t s  were 

p l o t t e d  by computer and the axes o f  the anomalies shown on the 

same maps as the electromagnetic p r o f i l e s  (F igures  8 and 9). 



CONCLUSIONS 

The combined geochemical and geophysical  surveys have confirmed the  

presence of a geochemical Au-Cu s o i l  anomaly i n  t he  Forks Area and shown 

t h e  presence of a VLF-EM anomaly co inc ident  with t h e  u p h i l l  emergent l i m i t  

of t h e  geochemical anomaly. 

E r r a t i c  geochemical response was obtained i n  t h e  Bul l ion  Area and very 

l i t t l e  geochemical response was obtained i n  t h e  P l a t eau  Area, a l though i n  

t h e  l a t t e r  a r ea  an ea r l i e r -ob t a ined  VLF-EM anomaly was confirmed. 

f \ 
Addit ional  s o i l  geochemical anomalies con ta in ing  Au, Cu, As and Ag were 

i . ' obtained i n  t h e  north pa r t  of t h e  Proper ty  and north of t h e  Bul l ion  P i t .  

These w i l l  have t o  be followed up. 



RECOMMENDATIONS 

1 .  Extend t h e  p r e s e n t  s u r v e y  l i n e s  n o r t h  t o  t h e  Q u e s n e l  R i v e r .  

2. Extend l i n e s  51 + 25 W and 52 + 50 W n o r t h  a s  f a r  a s  p o s s i b l e .  

3 .  Put  i n  i n t e r m e d i a t e  l i n e s  a s  f o l l o w s :  

4. A l l  t h e  above e x t r a  l i n e s  s h o u l d  be s o i l  sampled a t  25 m i n t e r v a l s .  



5 .  Detai l  the VLF-EM anomalies with a Max-Min (horizontal  loop) u n i t ,  

using f a i r l y  high frequency s i g n a l s ,  on the following l i n e s :  

T -< 

i 
6 .  Diamond d r i l l  the apparent source areas of the geochemical anomalies. 

P.W. RICHARDSON & 



SUMMARY OF 1985 COSTS 

1. h e x  Explora t ion  Se rv i ce s  Ltd. 

Fees f o r  Grid Prepara t ion  and S o i l s  Co l l ec t i on  

2. Acme Ana ly t i ca l  Labora tor ies  Ltd. S o i l s  

3. White Geophysical - Surveying 

4. Consul t ing,  Engineering and Supervis ion 

P .W. Richardson 37.8 days @ $ 500 $18,897 

R.A. Hrkac 7.5 days @ 300 2,250 

G.A. Richardson 2-114 mos @ 2,505.29 5,637 

R. Mickle 2 days @ 175 350 

5. Room and Board 115 days @ $25 

6 .  Transpora t ion  - Truck Rental ,  Gas, A i r  Fa re  

7. Supp l i e s  

8. Telephone 
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The writer is a g r a d u a t e  of t h e  U n i v e r s i t y  of  B r i t i s h  Columbia w i t h  

B.A.Sc. (1949)  and M.A.Sc. (1950) d e g r e e s  i n  G e o l o g i c a l  E n g i n e e r i n g  and a 

Ph.D. ( 1 9 5 5 )  d e g r e e  from t h e  M a s s a c h u s e t t s  I n s t i t u t e  o f  Technology i n  

Ecorlomic Geology and Geochemis t ry .  

The writer h a s  done f i e l d  work i n  mines  and on e x p l o r a t i o n  programmes, 

e x c e p t  i n  p e r i o d s  a t  u n i v e r s i t y ,  s i n c e  1945,  and h a s  p a r t i c i p a t e d  i n  

numerous programmes which i n c l u d e d  g e o c h e m i s t r y  s i n c e  1953. He h a s  a 

working knowledge of  t h e  major t y p e s  of  g e o p h y s i c s  based  on f i e l d w o r k  i n  

t h e  M a r i t i m e s ,  Nor the rn  O n t a r i o  and Quebec and B r i t i s h  Columbia,  

e s p e c i a l l y  u s i n g  t h e  h o r i z o n t a l  l o o p  method deve loped  by Vaino  Ronka i n  

t h e  e a r l y  5 0 1 s ,  which is s i m i l a r  t o  t h e  Max Min Method recommended i n  t h i s  

r e p o r t .  
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Acme Analytical Geochemical Procedures 



OH ACME ANALYTICAL LABORATORIES LTD. 
h y i n g  b Tram Anslysir 

852 E. Hasting St.. Vanmuw. B.C. V6A 1R6 

Td- : 253 - 31 58 

Acme Analytical continues to update with mass spectrographic 
analysis which shoud be fully operational by May, 1985. In genera1,mass 
spec offers detection limits which are at least 100-fold lower than ICP 
or flame AA. These limits are comparable to graphite furnace AA,but the 
mass spec can analyze up to 60 elements simultaneously. 

Acme has pioneered low cost multi-element ICP which has better 
detection and precision than AA. Mass spec will further expand the range 
of elements and isotopes avai lable to mineral exploration programs. <.  
SPACE - 

Total laboratory, sample preparation and sample storage has been 
expanded to 12,000 square feet. 
EQU IPMENT 

1. Our ICP system has been expanded, and a fourth unit has been purchased 
which will a1 low us to determine up to 45 elements simultaneously. 

2. AA spectrophotometers have been increased to 8. 
3. Sample preparation, weighing and dissolution facilities have been 

increased. 
4. A LECO Induction Furnace has been instal led for determining Carbon 

and Sulfur simultaneously in geological and metallurgical samples. 
5. An UA3 Laser Fluorometer from Scintrex is now used for determination 

of U in water to .O1 ppb. 
' 6. Two ICP mass spectrographs wi 11 be operational by May, 19115. 

TECHNOLOGY 
1. Fire Assay laboratory for Ag, Au, Pt, Pd has been installed. 
2. ICP multi element packages for water, geochem and assay programs 

have been developed. 

3. Lower detection limits for some elements have been achieved by 
graphite furnace AA. 

TECHNICAL ACHIEVEMENTS 
1. Background corrected Atomic Absorption analysis of Ag and Au since 1971. 

- 2. Best proven precision, accuracy and price for MoS2 assays in North America. 
3. Pioneered geochemical analysis by ICP at or to better detection limits 

than AA, including Ag, As, U, Th and W .  

PROVEN PERFORMANCE 

Our logistical and technical performance for our clients has been 
demonstrated on the Gambier, Capoose ~ a k e  ,' Trout Lake, Blackdome, Red Mountain, 
Carol in, Cirque, iqinago River, Quesnel River, Terra Swede, Musto and other 
major projects. 
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ACME ANALYTICAL LABORATORIES LTD. 
f Assaying & Trace Analysis 

852 E. Hastings St.. Vancouver, B.C. V6A l R 6  

Telephone : 253 - 3158 

Suggestions for Effective use of Analytical Services 
1. General Sampling 

A. Rocks - In general % to 2 lb of sample are required. Large boulders 
should be broken down to chip size with a 20 lb sledge hammer. A 
representative sample is then taken from these chips. The lab will 
crush, split and pulverize. 

B. Cores - Drill cores should be split into halves for assaying 
C. Soils - The organic "A" horizon gives good base metal responses. 

m y  about one cup of material in a soil or paper envelope. The 
soil is treated in one of three methods after drying :- 
1 ) -80 mesh sieving (standard). 
2) -80 mesh sieving + pulverizing. 
3) pulverizing the whole sample. 

Samplers must not wear any jewelry. 
2. Shipping 

A. Local and Within Canada - use Greyhound or Pacific Stage Lines. 
tor large drill programs use a truck line. 

B. U.S. Customers - for surface transport use UPS and address to :- 
Acme Analytical Laboratories Ltd., 
c/o Pac Ex Services, 
140 - 14th St., 
Blaine, Wash. 98230 

Air freight shipments are addressed to :- 
Acme Analytical Laboratories Ltd., 
c/o Hogg & Boxall, 
Vancouver, B.C. 

Shipments from the U.S. should be labelled "Geological Samples for 
Analysis - No Commercial Value". 
Suaaested Geochemical Analyses 
A. Rocks with No Visible Mineralization - 30 element ICP + geochemical Au. 
B. Rocks with High Sulphides - 16 element ICP Assay. 
C. Cores - assays for elements of mineralization and possible 30 element ICP. 
D. Soi 1s - 30 element ICP + geochemical Au. 

4. Sam~les with Possible Native Gold 
For rocks and cores with nugget or native gold,request that the total 

sample be pulverized and sieved on a 140 mesh screen. Two fire assays are 
then required for each sample; one on the entire +I40 mesh fraction for 
any possible native gold and one on the -140 mesh. (1 A.T.) 

\ 
f \  

Pan or sluice concentrates are best treated by cyclone concentration 
and fire assay for total Au. 



ACME ANALYTICAL LABORATORIES LTD. 1 
h y i n g  & Trace Analysis 

852 E. Hasting St., Vancouwr, B.C. V6A 1R6 

Telephone : 253 - 3158 

5. Guide1 ines for Data Interpretation 

A. 30 Element ICP - typical value from ICP 
Mo - normal soils 1-3 ppm Th - normal soi 1s 3 PPm 

highly decomposed organics 5 ppm Sr - normal soils 40 PPm 
shales 30 ppm Cd - normal soi 1s 1 PPm 

Cu - normal soils 20ppm Sb-normal soils lessthan 2 PPm 
high organics 100 ppm Bi - normal soils less than 2 PPm 

Pb - normal soi 1s 5 ppm V -normal soils 40 PPm 
Zn - normal soils 30 ppm Ca - normal soils 0.5 % 

high organics 200 ppm P - normal soi 1 s 0.5 % 
Ag - normal soi 1s 0.2 ppm La - normal soils 10 PPm 

high organics 0.6 ppm Cr - normal soils 10 PPm 
Ni - normal soils 20 ppm Mg - normal soi 1s 0.5 % 
Co - normal soils 15 ppm Ba - normal soils 20 PPm 
Mn - normal soils 300 ppm Ti - normal soils 0.1 % 
Fe - normal soils 2 % B -normal soils 7 PPm 
As - normal soils 5 ppm A1 - normal soi 1s 2 % 
U - normal soils 2 ppm Na - normal soils 0.05 % 
Au - normal soils ND K - normal soils 0.1 % 

(ICP detection limit = 2 ppm) W - normal soils 2 PPm 
B. Geochemical Au 

Normal soi 1 1-3 ppb 
6. Geochemical ICP - Notes an Solubilities of Elements 

Barites, chromites .. insoluble As ...... soluble up to 20,000 ppm ........... Magnetite partly soluble Pb ...... soluble up to 10,000 ppm 
....... .. Al, Ca, P, Mg up to 25% soluble Sb, Bi soluble up to 1000 ppm ........... Na, K, Ti up to 10% soluble Ag, W ... soluble up to 100 ppm 

, 
7. Conversion Factors 

1 Troy oz = 31.10 g 
1 oz/ton = 34.3 pprn = 34.3 g/tonne = 34,300 ppb 
1 % = 10,000 ppm 

8. Whole Rock Geochemical Analysis 
The lithium metaborate fusion dissolves most types of rock except for 

very high chromite and very massive sulfides. Zr, Ba, Ce, Y and Sr are also 
available from this fusion by ICP. Other elements will soon be available by 
mass spectrographic analysis. The proposed 50 element package includes 
Ag, Al, As, Au, Ba, Bi, Ca, Cd, Ce, Co, Cr, Cs, Eu, Fe, Ga, Ge, Hg, In, K, 
La, Mg, Mn, Mo, Na, Nb, Ni, P, Pb, Pd, Pt, Rb, Re, Rh, S, Sb, Se, Si, Sn, 
Sr, Ta, Te, Th, Ti, T1, U, V, W ,  Y, Zn, Zr. 



ACME ANALYTICAL LABORATORIES LTD. 
Assaying 81 Trace Analysis 

852 E. Hastings St., Vancouver, B.C. V6A 1R6 

Telephone : 253 - 31 58 

GEOCHEMICAL LABORATORY METHODOLOGY - 1985 
Sample Preparation 
1. Soil samples are dried at 60'~ and sieved to -80 mesh. 
2. Rock samples are pulverized to -100 mesh. 
Geochemical Analysis (AA and ICP) 

0.5 gram samples are digested in hot dilute aqua regia in a boiling water bath 
and diluted to 10 ml with demineralized water. Extracted metals are determined by : I 
A. Atomic Absorption (AA) I 

Ag*, Bi*, Cd*, Co, Cu, Fe, Ga, In, Mn, Mo, Ni, Pb, Sb*, TI, V, Zn 
( *  denotes with background correction. ) 

B. Inductively Coupled Argon Plasma (ICP) I 
Ag, Al, As, Au, B, Ba, Bi, Ca, Cd, Co, Cu, Cr, Fe, K, La, Mg, Mn, Mo, Na, 
Ni, P, Pb, Sb, Sr, Th, Ti, U, V, W, Zn. I 

I Geochemical Analysis for Au* 
10.0 gram samples that have been ignited overnite at 600'~ are digested with 

30 mls hot dilute aqua regia, and 75 mls of clear solution obtained is extracted 
with 5 mls Methyl Isobutyl Ketone. 

Au is determined in the MIBK extract by Atomic Absorption using background 
correction (Detection Limit = 1 ppb). I 
Geochemical Analysis for Au**, Pd, Pt, Rh 

10.0 - 30.0 gram samples are subjected to Fire Assay preconcentration 
techniques to produce si lver beads. 

I The silver beads are dissolved and Au, Pd, Pt, and Rh are determined in the 
solution by graphite furnace Atomic Absorption. Detections - Au=l ppb; Pd, Pt, Rh=5 ppb I 
Geochemical Analysis for As 

0.5 gram samples are digested with hot dilute aqua regia and diluted to 
10 ml. As is determined in the solution by Graphite Furnace Atomic Absorption (AA) 
or by Inductively Coupled Argon Plasma (ICP). 
Geochemical Analysis for Barium 

0.25 gram samples are digested with hot NaOH and EDTA solution, and diluted 
to 20 ml. 

Ba is determined in the solution by ICP. 

Geochemical Analysis for Tungsten 
I 

0.25 gram samples are digested with hot NaOH and EDTA solution, and diluted 
to 20 ml. W in the solution determined by ICP with a detection of 1 ppm. 

I 

I 
i' 6 

Geochemical Analysis for Selenium 
0.5 gram samples are digested with hot dilute aqua regia and dilute to 10 ml 

with H20. Se is determined with NaBH3 with Flameless AA. Detection 0.1 ppm. 



r ACME AruALYTiCAL LABORATORIES LTD. I 
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Geochemical Analysis for Uranium 

0.5 gram samples are digested with hot aqua regia and diluted to 10 ml. 
Aliquots of the acid extract are solvent extracted using a salting agent 

and a1 iquots of the solvent extract are fused with NaF, K2C03 and Na2C03 flux in 
a platinum dish. 

The fluorescence of the pellet is determined on the Jarrel Ash Fluorometer. 
Geochemical Analysis for Fluorine 

0.25 gram samples are fused with sodium hydroxide and leached with 10 ml 
water. The solution is neutralized, buffered, adjusted to pH 7.8 and diluted to 100 ml. 

Fluorine is determined by Specific Ion Electrode using an Orion Model 404 meter. 
Geochemical Analysis for Tin 

1.0 gram samples are fused with ammonium iodide in a test tube. The sublimed 
iodine is leached with dilute hydrochloric acid. 

The solution is extracted with MIBK and tin is determined in the extract 
by Atomic Absorption. 
Geochemical Analysis for Chromium 

0.1 gram samples are fused with Na202. The melt is leached with HC1 and 
analysed by AA or ICP. Detection 1 ppm. 
Geochemical Analysis for Hg 

0.5 gram samples is digested with aqua regia and diluted with 20% HC1. 
Hg in the solution is determined by cold vapour AA using a F & J scientific 

Hg assembly. An a1 iquot of the extract is added to a stannous chloride I 
hydrochloric acid solution. The reduced Hg is swept out of the solution and 
passed into the Hg cell where it is measured by AA. 

Geochemical Analysis for Ga & Ge 
0.5 gram samples are digested with hot aqua regia with HF in pressure bombs. 

Ga and Ge in the solution are determined by graphite furnace AA. 
Detection 1 ppm. 
Geochemical Analysis for T1 (Thallium) 

0.5 gram samples are digested with 1:1 HN03. T1 is determined by graphite 
AA. Detection .I ppm. 
Geochemical Analysis for Te (Tellurium) 

0.5 gram samples are digested with hot aqua regia. The Te extracted in 
MIBK is analysed by AA graphite furnace. Detection .1 ppm. 
Geochemical Whole Rock 

0.1 gram is fused with - 6  gm LiBO and dissolved in 50 mls 5% HN03. 
Analysis is by ICP or M.S. ICP gives exce ? lent precision for major components. 
The M.S. can analyze for up to 50 elements. 
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S o i l  Geochemical Resul t s  
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ASSAYER: 

RICHARDSON GEOLOGICAL ~ R @ J E C T  - :?r:, FILE # 25-1:i8$7 p g ! ~ ~  I ... A 

Yo Cu Pb Zn Ag CG En 
FPY FPM FPM FP! FP! FFM FF?l 

Aj C 3  SS Aut 
FFM FPH FFH FFB 



RICHARDSON GEOLOGICAL PROJECT - 270 RILE # 85-0897 PAGE 2 

SAflPLEl flo Cu Pb I n  Ag Co fln As Ed Sb Aur 
PPN P P ~  PP~I PPm PPM P P ~  PPN PPN PPH P P ~  PPB 

STD CIAU-0.5 20 60 41 139 6.7 29 1197 38 18 16 490 



RlCHARDSt)N GEOLOGICAL F'Ff0 JE[;T - 2-i:) F1L-E ++ E35-03[:;7 PAGE 3 

SAMPLE# MO CU PB !ti AG CO MM 45 CO SP AEt 
PFN PFH PFM PPH PF! PFM PPf4 PP8 PPM PPfl FPB 

STD C!AU-0.5 ?O 59 39 135 7.3 28 1165 38 18 16 470 



RICHARDSON GEOLOGICAL PROJECT - 270 F I L E  # 65-*<>87? PAGE 4. 

!N 45 CO IN AS Q SB AUt 
PPH PPH PPH PPY PPM PPM PP# PP9 

El(H00W 63+00N 
ST! C/AU 0.5 



F 
PF:O;~E[~T .- 2-7~) F I L E  I+ 6:5-(:1:3~, F='AGE 5 i 

t 
I 

!N A6 Ca I N  AS CD SB A U t  I 

PPH FPI WH PPH PP# PPI P?! PPB 

GEOLOGICAL 

na cu PP 
PPfl kPH PPH 



RICHARDSON GEOLOGICAL ~ F ~ J E C T  - =-(:1 FILE 11 ~ = - - I - S ~ . I -  - , - .  , F&EE j 

-4bl 1 ;hriF,iC !G Cu F t  Zn 89 Ca Mn A; Cd Sh d u t  
PPM FPfl FPM FFM FFM FFM FFB FFM FFM FFM FFE 



EI CHRRDSON GEOLOGICAL PROJECT -- 270 FILE # 85-Q8C,?7 F'C~GE 7 

SA!!PLE# HO CU P9 !N Ai CO HN AS C!! SP AUt 
PPM PM P f f l  PPM PPfl PPH PPH PPH PPM PPM RE 

STD CiAU-0.5 



47+50# 53+00# 
47+50W 52t50N 
47+509 52t00N 
47+5?# 51 +SON 
STD C!BU-0.5 

HE cu pe 
PPH PPll PPN 

ZN A6 CO YN AS CD SB AUt 
PPH PPH PPti FPH YPti FPH PPH FPP 



ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JUNE 16 1985 - 
E.HASTINGS ST.VANCOUVER B.C. V6A 1R6 

C 
.i LINE 253-3158 DATA LINE 251-1011 DATE REPORT MAILED: ....... I 

I 
I 

G E O C H E M I C A L  I C P  A N A L Y S I S  

,500 6RAH SAHPLE I S  DIGESTED WITH 3 K  3-1-2 HCL-HN03-HZ0 AT 9 5  DE6. C FOR ONE HOUR AND I S  DILUTED TO 10 tiL N T H  WATER. 
i H I S  LEACH I S  PARTIAL FOR HN.FE.CA.P.CR.rl6.BA.TI.BIAL.NRIKKW,SI.ZRCESN.YNB AND TA. AU DETECTION L I H I T  BY ICP I S  3 PPH. - SAflPLE TYPE: SOILS -20KSH + PULFRIZED AU* ANALYSIS BY AA FROH 10 6RAti SAflPLE. 

<-. w "...-.-- ASSAYER: 5 .,. . . . . . . EAN TOYE OR TOM SAUNDRY. CERTIFIED a. c. ASSAYER 

PAGE 1 
1 

RICHARDSON GEOLOGICAL PROJECT - 270 FILE # 85-(3949 I 
SAHPLEll HO cu ~b ~n A! co I n  AS c d  sb AU* 

PPrl PPrl PPti PPrl PPH PPrl PPrl PPrl PPti PPfl PPB 

82+501 05t50N 3 96 5 5 0  .3 1 8 2 5 0 0  5 3  1 2 4 
STD C/AU-0.5 20 60 38 134 7.5 27  1162 40 17 15 500 ' ' 



RICHARDSON GEOLOGICAL PROJECT - 270 FILE # 85-(3949 PAGE 2 

SIHPLEC Ho Cu Pb Zn Ag Co Hn As Cd Sb Auf 
PYR PPR PFR PPH PPH PPH PPH PPI PPH PPH PPB 

02+501 67+50N 1 40 7 60 .4 14 609 4 1 2 1 
STD CIIU-0.5 19 60 40 137 7.4 28 1170 38 10 16 400 



F'ROJEC'T - 270 F I L E  # 85-0949 F'AGE 

SAHPLEI 

81+25W 82+00N 
STD ClAU 0.5 



RICHARDSON GEOLOGICAL PROJECT - 270 F I L E  # 85-0949 PAGE 4 

flo Cu Pb Zn Ag Co Hn As Cd Sb Aur 
PPH PPH PPH PPH PPH PPH PPH PPH PPH PPH PPB 



RICHARDSON GEOLOGICAL. ---. ( 3  - F 1i-E 8 zz--i:j?l? F:'Fi.:OJECT - . 

no cu ~b Zn ~g CG nb a; cd sb A I I ~  

PFY PFM FFN FF# FFil FF?! FFf! FF!! FF! FE3 FFS 



RICHARDSON GEOLOGICAL PROJECT - 270 FILE # 85-ill949 

SAflPLE% flo Cu Pb 2n Ag Co fln As Cd Sb Au? 
PPfl PPfl PPH PPfl PPR PPfl PPfl PPH PPfl PP# PPB 

70+00Y 74+00N 1 94 9 71 - 5  15 719 5 1 2 3 
STD CIAU 0.5 20 60 41 129 7.2 29 1210 42 10 16 490 



RICHARDSON GEOLOGICAL PROJECT - 27(5 FILE # 85-(:)944 

flo Cu Pb 
PPfl PPH PPH 

Zn Ag Co tin A5 Cd Sb Auf 
PPH PPfl PPH PPH PPfl PPfl PPfl PPB 

70+00H 55+00N 
STD CIAU 0.5 



RICHARDSON GEOLOGICAL PROJECT - 270 FILE # 85-0949 

SAflPLEI flo Cu Pb Zn Ag Co fln As Cd Sb Au* 
PPfl PPfl PPfl PPH PPfl PPti PPR PPfl PPR PPti PPB 

PAGE 8 



~ I C M E  ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JUNE 14 is85  
\ b Z  E. HC1STINGS ST. VRNCOUVER B. C. VCA t R b  / 

/ 

PHONE 253-3158 DATA LINE 251-1011 DATE REPORT MAILED: '> ,l& : 

.500 GfiAI SkMFLi I S  DIGiSTEr WITH ZIL 2-1-2 HCL-HNO&H;G AT 75 DEE. C FOR ONE HOUR AND IS DILUTED TG IO t!L #ITH WATEE. 
THIS LEACH IS FARTIAL FOE NN.Fi.CA.F.C~.~6.Bk,TIIBBAL,!IA.KKklklSII Z R C E S  AtiE TA. X! DETECTION LIMIT 8Y ICP IS 3 FFM. 
- SANFLE TYFE: SOILS AUS AHA4'ISISJ'1/ FEOIl 19 ERA1 SAIFLE. 

f l  / 

jA?lFLE# No Cu Ph Zn Ag Co In Aj Cd sb Aut 
PFH PFH FPtq FFM FFM FFH FFM FFM FFM FFil FFF 
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RICHARDSON GEOLOGICAL F'EOJEKT - 2-(3 FILE  # 55-(:,$37 

2GIFLEI MD Cu Fb Zn Ag CG Hn As Cd Sb Gut 
PFM FFH FFM FFM FFH PFI! PFM FFN FPM FFM FFP 



RICHARDSON GEOLOGICAL PROJECT 

S M P L E I  l o  Cu Pb Zn Ag Co 
PPH PPFI PPH PPFI Ppn ppn 

85+00# 82+50N 1 44 8 59 .1 14 
STD CIAU 0.5 20 60 38 138 6.7 28 

Hn fis Ed Sb Aut 
PP# PPH PP# PP# PPB 



RICHARDSON GEOLOGICAL 

140 Cu Fb 
FFN FFH FFN 

Zri dg Co fln d j  Cd fb Gut 
FFM FFM FFM FF# FFM FFH FFI FFB 



RICHARDSON GEOLOGICAL F'F:OJECT - 2711, F I L E  # 85-\:1?3' F&EE .f 1 i 
SGHPLEX no Cu Pt  i n  Ag CG I n  ki Ed Sb But 

PFH PPW F F I  FFM F F I  FFfl FPM FFH FFH PP! PFB 



RICHARDSON GEOLOGICAL pF,OI;ECT - FILE # 85-C)477 F G G E  7 

NIPLEW NG CU Pb Zn 89 Co ?In Ai Cd Sb But 
PFH PPN FFfl FFN FPH PFH FFH FFtl PPM PFM FFB 



RICHARDSON GEOLOGICAL PROJECT - 27(11 F I L E  # 85-i:)$;'; F'GGE B 

SAflPLE# !lo Cu Fb i r ~  Ag Ce En Cd Sb l u t  
FFN FFli FF# FF!! FFH FFM FFM FPM FF# FFH FFB 



PROJECT 

65+00# 52+50N 
STD CfAU-0.5 



RICHARDSON GEOLOGICAL PROJECT -- 270 FILE # 85-i:)9:37 

SdHPLEt Ho Cu Pb Zn Ay Ca Hn As Cd Sb Aut 
PPH PPH PPH PPH PPfl PPH PPH PPH PPH PPfl PPB 



RICHARDSON GEOLOGICAL 

SAWFLEI No Cu Pb 
PP! FFB FFB 

STD C;AU-0.5 19 " J i  " d l  

in Ag CG Hn 4 i  Cd Sb Gut 
FFH PPH FF! PFH FFY FFH FFB PFB 



ACME ANALYTICAL LAEDRATORlES LTD. DATE RECEIVED: J P I E  18 IT)#: -- - 
6-32 E. HAST INGS ST. VANCOUVER B. C. V ~ A  I R ~  A 

DATA LINE 251-1011 DATE REPOFT MAILED: 
b ' ~ L ~ l . < /  2 3 )  +J; 

'i AONE 253-3158 

GEC3CHEMICAL I C P  f i N f i L Y S I S  

,5012 SRAr? SAMPLE I E  DIGESTED #ITH 3tlL ;-I-: EC?-HNOI-H20 AT 75 DES. C F.2 ONE HOU9 AtlP I S  CILl i fED T9 !(I HI. N I T ?  WGTEF:. 
RIS LEACH I 5  ?PRTIAL F?R ilEI.FE.CA. P.CF.~G.BA.TI.E.AL,NA,t~,fJ,~II!R.CE.SM.Y.?~B AND TR. AU EETE5TII)H L I Y I T  BY ICF !S 3 ?!!I. - SAYPLE TYPE: SOILS -20 iESH + PU?VER!ZED AUt ANALYSIS BY Ak FRiY ! 3  ERA!! 3AflPL5. 

- =  

RssAYE;cp ......,.DEAN % . . . -ci, . .> y ToYE OR Tom SAUNDRY. CERTIFIED B . C .  ASSAYER 

RICHARDSON GEOLOGICAL "E,JECT - 2 7 ~  [='I L-E # 85-i:>~?$3i't PAGE: L 

SAHP?E# l o  Cu Ph Ze Ac CG Pn As Cd Sb A u t  
PPY PPfl PPFl PP!! PPY PP!! PP9 PPM PP9 PPK PP9 



40t00W 92+0ON 1 30 8 62 ,? !? 279 75 1 ? b 
STD C!AU-0.5 18 59 40 128 7.1 26 1097 41 15 15 48G , 

i C., 



RICI-IARDSON GEOLOGICAL ~ s n  I . .. c. ' r r r - ~  .L .-. - 27(:? FILE ++ 85-+953!::,1 

SAMPLE# lo Cu FD Zn Ag Cc Nn A C6 Sb Auk 
PPM PP# PPM PPM PPM PPM PPN PPM PPfl PPY PPP 

93+7:# ?!+?ON ! 8 8  15 53 .6 15 ?4b 91 1 2 !4 
STD CIAU-0.: ?$ 51 40 130 7.4 39 !23! 39 17 15 4V 



C
 

C
C

C
 

p
 
0
-
 

5.
4 

L
.4

 
<=

. 

I
.

.
 

L-
 i.

3 
L
n
 

LQ
 

u
.. 

.- E
l- 

C
.3

 



l-J 
t.3

 
r

4
 C

'J
 

r'4
 

9
E

S
Z

Y
 

k? * 3 
U

-J
 ti7

 
+

 2- 
+

 5: 
r. . 

I-- 
p
, 

r?
 
p

, 6
, 

m
 
m

 
0
3
 

0
-1

 m
 



RICHARDSON GEOLOGICAL 

ME C u  Pb In Ag Co 
PPR PPf PPH PPf PPM PP! 

#n As Gd Sk Aut 
PPM PP!! PP!! PPfl PPB 

77+5M 91+56# 
STD C I A V - 0 . 5  



RICHRRDSON GEOLOGICAL ~ F ( ~ , J E C T '  .- 27() F I LE: # 85.-(:,";'30 F~AGE- 7 

77+50# 73t50N 1 3  7 4 8 . 2 1 1 7 7 5  2 1 3  2 
STD CJAU-0.5 20 61 39 127 6.9 29 1210 39 18 15 500 



RICHfiRDSON GEOLOGICAL- c!:;:~,;JE[:T' -- 27";) F I L E  t.f E~"..-(::)C~$?(;I 
FfiFjE 

SA#PLE# tlc Cu Pk !n A a  Co Rn A Ed Sb flu? 
PPH PPM PPM FPM PPF! PPM PPM PPN PPF! PPH PPE 

77t50W 55tZON 
STD CIAU-0.5 



SAMPLE# !lo Cu Fh I n  A? Co Mn As Sh Rul 
F P P ~  PDM, PPY PPF PPM PPE wn P P ~  P Y ~  P P ~  

'f +OO# 01+50N 1 3  : ? l a 5  , 1  ! 0 3 U 0  !6 1 2 'L - 
STD CIAU-0.5 ?@ 60 40 139 6.8 28 l!g5 39 17 15 48:. . 





S'ICHfiRDSON GEOLOGICAL FRQ;~ECT - 270 &'I LE +I: oc:..-fic;c~r'i ii..i ... . ., La> .... 

SAMPLE# 'lo CG Pb i n  A! Gn En As Cd SS Gut 
PFM PPY PP?l PPH PPR PPM PPY PP!! PPM PPPI PPB 

':+?OW 50+50N 1 4 5  12 98 .! 1 1 6 5 5  4 ! 2 1 
75+00W 50+?5W 1 47 10 Y? .! 13 1!19 5 ! 2 ! 
STD C/RU-0.5 -8- 59 40 127 5.7 29 !20? 59 19 15 500 

I 



(\ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: J W E  :2 1735 
\ ,'a52 E. HASTINGS ST. VANCOUVER B. C. V6A 1 R6 

PHONE 253-3158 DATA LINE 251-1011 DATE REPORT MAILED: -< . :*. :*<. <I.. - .  
6 

GEOCHEMICFlL I C P  A N A L Y S I S  

,500 GRAW SA#FLE I S  DIGESTED PITH ZfiL ;-I-; HCL-H!dG3-HZO AT 75 DEG. C FOR OHE HUFF A!K! I S  DILITEP TO It l  I1L MITI #ATEfi. 
T i l IS  LEkCil I 3  P X T I A L  i C E  H N . F E . C A . F . C R . H S . B k k T i i B B C L . t 4 k k f ~ ~ . U . 3 1  AND Tk. dlt bETECTI3!1 L I Z I T  Si' iCF i ?  Pflil. 
- SklFLE F F E :  SOILS + FULVERIZED dUS ANAL'iSIS BY 31 FEOH 10 SLAW fAIFLE. 

._. . 
ASSAYER: ;.';re;- ;"'; :'. . DEAN TOYE. OR TOM SAUNDHY. CERTIFIED E. C. ASSAYEH 

RICHARDSON GEOLOGICAL FFXIJECT - 27<1; F I L E  # 2.5.-1<:13? PAC-E 

SAflFLEll lilo Cu Pb Zn Ag Co Mn A5 Cd Sb Aut 
PfH F f l  FFM FFfl F P I  PP! PFfl F F I  F F l  FFH FFE 

aotoow ~O+:GH 1 ;I 18 1 3  .; 1: 50; 2; 1 : 7 
I 

aotoow 9 0 t o o ~  1 %  15 90 .; 7 29: 15 1 2 9 
BO+OOW fl9+501 1 15 r l  15; .3 8 29; 18 1 ; n 

& 

ao toowawoo~~ : 50 1: 120 . 2  11 31 19 1 2 ;b 
aotoow 3 a t z o ~  1 50 24 lo: .Z  10 276 20 1 ; 1; 



RICHARDSON GEOLOGICAL PF:C)JECT - Z~'(::I  FILE # SZ-lr:r4? 
i 

PAGE 1 

SAHP i E #  flo Cu Pb Zn Ag Co fln A Cd Sb Aut 
PPfl PFtl PFfl PF! FF?! PFff PPH FPH FFfl FFH PFB 



RICHARDSON GEOLOGICAL 

!in d j  Cd Sb dut 
PFM FFY FFE FFi! PF5 



RICHARD GEOLOGICAL F'F~OJECT - 27i:j 

SllSFLill 1s Cu Pb ;n Ag CG fin 
PFR PFM FFN FFPl FF!l FFY FF3 

72+50# 80+50W 1 29 11 33 .1 8 548 
STD C / i U  0.5 19 60 32 126 6.7 28 1178 

F I L E  # 35-1043 

As Cd S t  Aut 
FF# FF# FFN FFE 



RICHARDSON GEOLOGICAL F'F:OJECT - =Ti> F I L E  # 85-lr:i.lF 

j AEFLEll do ELI f% zn Ag Co Rn AS Ed Sb Au4 
PPH FPfl PFH FFM FFfl FFY PF?l FFM PP# FF! FFB 



RICHARDSON GEOLOGICAL F'R@JEET - 27(:i FILE Ct: 85- ii::l-l? F'AGE 

SMPLEII No Cu Pb in Ag Co ?In 4; Cd Sb A d  
PFM FF# FFI PFfl FFN FFN FFH FF8 FF3 FF! FFE 



RICHARDSON GEOLOGICAL F ' F ~ o J ' E ~ ~ T  - 27<::1 FILE # 65-1r:!4? 

?AnPLE# HG cu ~t 
PFM PFH FFM 

in Ag Co in A; Cd s h  Aut 
FFfl PFH FFN FF! FP! FFM FF! FFB 



RICHARDSON GEOLOGICAL PF:-JJECT - :Ti:> FILE #: 85-1C;.17 

3kIFLE l  Eo Cu Fb ;n Co Hn As Cd Sb But 
PFfl FF! FFM FFM FFM FF! FF! FFM F F I  FFE FFE 

bb+Z5W ?0+50H 1 ;; 7 l l b  .1 11 ;2: 20 1 z -, 
e 

66+25W ?0+00!4 1 ;3 9 96 .2 9 i l 4  :2 1 2 2 
bb+;5W !?+SON 1 ;9 8 1;s 3 10 4;; :2 1 ; 7 

J 

i i+?sw a9+3014 1 33 9 11; .i 12 25;: 1; 1 2 2 
bb+XW 83+50N 1 ;; 3 lo; .- " 9 4 4 5  11 1 2 5 

b6+25W 88+00tJ i 93 15 191 .4 18 771 48 1 2 2 
2 101 1; 178 .l l b  471 21 1 2 bb+r5W 8:+50N 

- 
bb+:5W 87t25tJ b l  13 95 .1 11 2;s 25 1 2 2 
bJ+OOW 93+50t1 1 ;5 10 lil . 2  15 1204 51 1 2 

- 
I 

45+00W 94+03N 1 15 i 139 . 2  6 ;;a 9 1 2 1 





RICHARDSON GEOLOGICAL F'F:EJECT - FILE # 35-li354 

3ANFLiB l o  Cu Fb Zn 8g Co Fin Aj Cd Sb Aut 
FFM FFM FFM FFM FFF! FFM FFH FFi4 FF# FF l  FFB 

b0+00W Z+QO!J 1 A3 1; 56 .1 13 3 1; 1 Z zr 
60+00W 71+50N 1 59 12 53 . 1  11 3 2  15 1 : 16 
bO+OOW ;1+G01 1 b; 10 55 . 1  1; t b l  1; 1 2 1; 
bO+OGW 70+50H 1 1 5  6 63 .? I t 3 4 3  li i 2 17 
b0+00W 7OtOOH 1 42 11 51 .: 12 3:: 11 1 ; 13 



RICHARDSON  GEOLOGIC^^^ F'F.:GJECT - t FILE ;2 35-1051 

t?o Cu PL :n k o  Co fln A; Cd Jb Rut 
FFH F F I  FF# FFH FFM FFtl F F I  FFfl FFH FFB FFB 

C-  C  
J, +JON i4+OGH * -, 

J P  S 6 ,I 15 6 ;4 1 5 
S;+~OW ;;+~GN 80 a 9 s  .I 1; ;I: 75 1 4 1: 
5:+50W 77+00i4 1 26 12 71 .; 10 54 1 3 9 
5;+5GW 72+5Gfl 5 Z42 5 51 .5 ZO l i b  Z1 i 

m ,.me 
A AAd 

r -  r 
J‘ +JON 72+aotu' 2 a? 1; 6 0  2 14 14a 15 1 s 16 
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APPENDIX 111 

Geophys ica l  Equipment and Procedures  



V.L.F. ELECTROMAGNETOMETER SURVEY 

This survey was conducted using a Geonics 

EM-16 V.L.F. electromagnetometer. This instrument 

acts as a receiver only. It utilizes the primary 

electromagnetic fields generated by VLF marine 

communications stations. These stations operate 

at a frequency between 15 - 25 KHz, and have a 
vertical antenna-current resulting in a horizontal 

primary field. Thus, this VLF-EM measures the dip- 

angle of the secondary field induced in a conductor. 

For maximum coupling, a transmitter station 

located in the same direction as the geological 

strike should be selected, since the direction of 

the horizontal electromagnetic field is perpen- 

dicular to the direction of the transmitting station. 



A P P E N D I X  

Instrument S~ecifications 

A. Instrument 

Type - Geonics VLF - EM 
Make - Ronka EM 16 

B. Specifications I 
Meaaurement - (i) Utilizes primary fields generated 

by VLF marine commu~:ication stations 
measures the vertical field com- 
ponents in terns of horizontal 
field present. 

(ii) Frequency range 15-25 KHZ I 
(iii) Range of measurenent - in p ase f 15@4 

or 2 900 ! 
I - q drature 

r40$ 

(iv) Method of reading - null detection 
by earphone, real wzd quadrature 
from mechanical dials. 

(v)  Accuracy - l$ resolution 

C. Survey Procedures 

Method ( a )  Select closest P Z F  station perpendiculzr ! 
to traverse lines. 

(b) In-phase dial measures degree of tilt - - - 
from vertical position. I 
Quadrature diai calibrated iri percent - null. 
Station plot - plot values read at station 
surveyed. 

( e )  Manually filter dip-angle dzta. 

GEOPHYSICAL CONSULTING (r SERVICES LTD. - I 



PROTON PRECESSION MAGNETOMETER SURVEY 

The magnetometer survey was carried out utilizing 

two GSM-8 proton precession magnetometers. One of 

these was operated in conjunction with a CMG MR-10 

base magnetometer recorder to allow diurnal and 

micropulsation variation removal. Operator precautions 

of demagnetization and consistancy were observed and 

field clock to base magnetometer timing skew was 

maintained within one second per day. Corrected, 

unfiltered data are plotted on each of the base maps. 

MAX-MIN I1 SURVEY 

The Max-Min I1 horizontal loop system was used 

for this survey. The system was used in the Max mode 

where the transmitter coil plane and receiver coil 

plane are co-planar and parallel to the terrain. 

Separation between the transmitter and receivers was 

50 meters and the monitoring frequency was 1777'Hz and 

444 Hz. 

In-phase and quadrature voltage measurements are 

induced in the receiver relative to like quantities 

induced in a reference coil. The reference voltage and 

the receiver voltage are compared in a bridge or 

ratiometer circuit and the output is calibrated to 

read in percent of normal field. Thus, a zero reading 

indicates no conductors present. 



GSM-8 PROTON PRECESSION MAGNETOMETER 

SPECIFICATIONS 

RESOLUTION: 1 gamma 

ACCURACY : fl gamma over operating range 

RANGE : 20,000-100,000 gamma in 23 overlapping 
steps 

GRADIENT TOLERANCE: Up to 5000 gamma/metre 

OPERATING MODES : MANUAL PUSHBUTTON, new reading every 
1.85 sec., display active between 
readings 

CYCLING, pushbutton initiated, 1.85 
sec. period 

OUTPUT : 

SELFTEST, pushbutton controlled, 7 
sec. period 

VISUAL: 5 digit 1 cm (0.4") high 
Liquid Crystal Display, visible in 
any ambient light 

DIGITAL: Multiplied precession fre- 
quency and gating pulse 

ANALOG: Optional 0-99 or 0-999 gamma 

EXTERNAL TRIGGER: Permits externally triggered operation 
with periods longer than 1.85 sec. 
(optional minimum period 0.9 sec.) 

POWER REQUIREMENTS: 12V 0.7A peak, 5mA standby 

POWER SOURCE: INTERNAL: 12V 0.75Ah NiCd rechargeable 
battery 3,000 readings per full charge 

EXTERNAL: 12-32V 

BATTERY CHARGER: Input: 110/220V 50/60Hz; output: 14V 
75mA DC 

OPERATING TEMPATURE: -35 to +55C 

DIMENSIONS: CONSOLE: 15x8x15cm (6x3%x6 " )  

SENSOR: 14x7cm dia (535x3" dia) 

STAFF: 175cm (70") extended, 53cm 
(21") collapsed 

2.7kg (6 lb) per standard complete 
with batteries 

& GEOPHYSICAL CONSULTING o SERVICES LTD. 



~ r q u n # i a t  223. -. aae. m srd zzeisnz. a ~ = u b i ~ ~ y ~  to.=% co tqn -IIY. d s ~ s n d ~ ~  
an m m m .  h . a ~ r a r c t ~  s r a  col~ 

MAX: T ~ c o l ~ m m -  anonrotlon Ulld . 

VC'f, ALSO Z4P.  
ps.Acn.qTuaE -. . , 
rk- -  S2AL.L 

or 100.200.300.40.800 end 
8 0 0  h. CMMUFI. 
Ca-m ULmod. not m- 
sU?ctbd to'fixad valuaa. 

- In-FCsss end comw- 
nmcm& musmceamyfiea tn 
MAX md MIN madam. 

- Auccmmmc, dras mudcut rn 
90- (3.3-I -mn mecara 
ln MAX ;ind MIN ~~ IcUO~.  No null- 
1- or eanumsntlon necaeaary . 

hamma: = a % . t m X  by wmn- 
becan sw~tcn. 
s o x . : m n  by push- 
bumon sw~cck . 

Tlt:  t75% slope. 
Null CVU: Smnmmv~ey adluo?aUa 

by emmaratton ornun. 

I neka6a end Ouodratum : 0.25 7. 
co 0.3 Y. ; Tilt: I ?. . 

- -1 9v w- rsop wco m m -  (a). 
LJb: -. 35- sorrrr- &- 
cy t elkn11na. 05 Ah I. l a ~  *n cold 
w u * v .  

Trmmi- 
Blmaorrl-m: l2V eAh Gd-cycn r a c h a r g e e  

Oe~tery. [Chargar s u ~ l l e d  I. 

R.hrrror Cmbb t LI- w t g k t  2-cmduceor canon 
cab10 fcF mm- mccpn. UrrakMd- 
eU. All mfarmw &as mund 
at  exera coat. Please spac~fy. 

Volom Link: Bu~ i t f~n  ~ncarcom aystem for 
m a  eomnumcmlon m- 
c s v v  end -amltr;er mwaun 
117 MLU< end MIN madaa, vlo m- 
tsranca cable. 

Indlor tor  Ligkem: Bu~lt-tn sand d refamma -- 
Inp Ilgnr,a t o  Indlute) erron- 
rO8dlnge. 

smpphrg wllqm: TYOI~IIY 60- (135 i b .  I, d m -  
I- m arrmtleo of r r fwmca  
cabla end bat tar~aa ~ncludmd. 
S h w  In cnu ~ ~ / ~ l l e p n g  came. 

- - - - - -- APEX P A R A M E T R I C S  L I M I T E D  
200 STEELCPsE RO. E.. MARKHAM. ONT., CANAOA . WR 1G2 

Pkona: Ca181 o83-1612 Cablam: APEXPARA TtFlqNTO T ~ I ~ x . ~ ~ W & % A ~ M B E R :  
06.966775 APEXPARA MKHM 
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