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MECUTIVE SUMMARY 

An exp lo ra t ion  programme f o r  gold was conducted on t h e  DAVE 

claim group of Cedarmine Resources Inc.  between October 7 and 

November 9 ,  1985. The p rope r ty  is loca ted  j u s t  w e s t  of t h e  

v i l l a g e  of Like ly  i n  t h e  Cariboo Mining District of B r i t i s h  

Columbia. 

A g r i d  was c u t  and soils were sampled a t  50 m i n t e r v a l s  and 

analyzed for gold,  s i l v e r ,  copper and zinc.  The g r i d  was 

mapped, prospected and sampled on a reconnaissance basis. A 

magnetometer survey was completed using 25 m s t a t i o n s ,  and an 

I P  survey (mult i -dipole  a r r a y )  was conducted Over a selected 

p o r t i o n  of  t h e  g r i d .  

F i v e  zones of p o t e n t i a l  m i n e r a l i z a t i o n  were o u t l i n e d  by t h e  

combined survey methods. 

The most important  of these ,  Zone A, l ies  i n  t h e  nor thern  part  
of t h e  g r i d ,  above and below t h e  main road to Likely.  A 

s t rong  zone of h igh  apparent  c h a r g e a b i l i t y  is loca ted  above 

t h e  road sca rp ,  w h i l e  an  area of h igh ly  anomalous go ld ,  s i l v e r  

and z i n c  was de l inea ted  a t  the base of t h e  t a l u s  slope below 

t h e  road. A small magnetic high is as soc ia t ed .  P y r i t e  

m i n e r a l i z a t i o n  wi th  minor cha lcopyr i t e ,  very  s t rong  shear ing  

and ep ido te  a l t e r a t i o n  are also p r e s e n t ,  i n  h igh ly  weathered 

bedrock. The t r end  is wes ter ly .  D r i l l i n g  has  been 

recommended i n i t i a l l y  to test t h i s  I P  anomaly a t  a depth of a t  
l ea s t  150 metres. 

The second important  area, Zone B ,  is located i n  t h e  

no r theas t e rn  p o r t i o n  of t h e  g r i d ,  southwest of the Like ly  
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bridge. Th i s  zone has  a h ighly  anomalous go ld - s i lve r  

express ion ,  w i t h  some high copper and z inc ,  and t r ends  

n o r t h e r l y  to northwester ly .  I t  l i es  off the east f lank  of a 
s t rong  high magnetic t r end  that  could suggest a s y e n i t e  body. 

I P  w a s  no t  done i n  t h i s  area and outcrop  is sparse. T h i s  zone 

should be prospected and sampled i n  de ta i l ,  poss ib ly  somewhat 

upslope from its c e n t r e ,  and s t r i p p i n g  and t renching  should be 

undertaken i f  r e s u l t s  are encouraging. 

Zone C, i n  t h e  high southwest corner ,  is a s t rong  s i l v e r  

anomaly w i t h  associated gold,  and l ies j u s t  off a s t rong  

magnetic t rend.  T h i s  area should be mapped and prospected i n  

d e t a i l .  

Zones D and E are also associated w i t h  a magnetic high. These 

are IP anomalies i n  the c e n t r a l  p o r t i o n  of the g r i d ,  and 

appear to be more deeply-seated.  L i t t l e  or no outcrop was 

found, though apparent  r e s i s t i v i t y  indicates shallow 

overburden i n  the area. N o  c o n s i s t e n t  geochemical anomalies  

are  p resen t ,  though t h e r e  are scattered anomalous va lues  of 

a l l  four  metals. I t  may be t h a t  i n  t h e s e  areas m i n e r a l i z a t i o n  

does no t  extend to t h e  bedrock sur face .  
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1.0 INTRODUCTION 

A f i e l d  exp lo ra t ion  programme involving geo log ica l ,  

geochemical and geophysical  surveys  was performed during 

October and November, 1985 on t h e  DAVE Gr id ,  B.C. p roper ty  of 

Cedarmine Resources Inc. Geochemical sampling was carried o u t  

by Ketza E n t e r p r i s e s  L t d .  , and geophysical  surveys  by Hardy 
Associates (1978) L t d .  The f i e l d  programme was under the 

d i r e c t i o n  of Susan A. Scott, M.Sc., FGAC, who was d i r e c t l y  
r e spons ib l e  for t h e  geo log ica l  mapping. The w o r k  was 

commissioned by Raymond A. Cook on behalf of Cedarmine 

Resources Inc.  

The purpose of t h e  surveys  was to  locate gold-copper 
mineral izat ion i n  bedrock which is l a r g e l y  over la in  by g l a c i a l  

and f l u v i a l  deposits to varying depths. 

Surveys cons i s t ed  of l i n e c u t t i n g  , geo log ica l  mapping and 

sampling of a v a i l a b l e  outcrop ,  soil sampling and a n a l y s i s ,  

magnetometer and induced p o l a r i z a t i o n  measurements. 

2.0 PROPERTY LOCATION AND ACCESS 

The DAVE proper ty  is located i n  the Cariboo Mining Div is ion  of 

B r i t i s h  Columbia , approximately 6 5  kilometres n o r t h e a s t  of 

Williams L a k e  (F igure  1). W i l l i a m s  L a k e  is served by 

scheduled a i r l i n e s ,  and t h e  proper ty  is then  reached by paved 

and g r a v e l  secondary highways, a d i s t a n c e  of 8 5  kilometres. 

The town of Like ly  is located 0.5 kilometres east of t h e  

proper ty .  

Claim Name 

D A V E  
MAR 
S T E V E  
NIC 
B R I  - 1 -  

Record Number 
1 7 7 3  
6 6 9 4  
6 6 9 5  
6 6 9 6  
6 6 9 7  

0.43  
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The ground held c o n s i s t s  of t h e  D A W  Group (20 u n i t s )  , with  

t h e  MAR, STEVE, NIC and BRI claims cont iguous  along the nor th  

boundary of t h e  D A W  Group (Figure  2 ) .  

3.0 TOPOGRAPHY 

The p rope r ty  drops i n  benches from a high of 1500 metres i n  
t h e  southwestern p o r t i o n  to an e l e v a t i o n  of 720 metres a t  

river l e v e l  on t h e  nor th  and east. A small creek h a s  c u t  a 
deep, steep-sided g u l l y  i n  t h e  t e r r a i n  from southwest to 

nor theas t .  Steep slopes are encountered j u s t  below t h e  

Horsef ly  Road, and on t h e  f i n a l  d rop  to t h e  Quesnel River. 

4.0 REGIONAL GEOLOGY 

The property l i e s  w i t h i n  t h e  e a s t e r n  p o r t i o n  of the Quesnel 

Trough, a northwest-trending series of miogeosynclinal 

v o l c a n i c s  and i n t r u s i v e s  of upper T r i a s s i c  to  lower J u r a s s i c  

age. 

The r o c k s  of t h i s  group are  mainly a u g i t e  porphyr ies ,  wi th  

p y r o c l a s t i c  r o c k s  u s u a l l y  more p r e v a l e n t  t han  flows. 

Regionally,  t h e  vo lcan ic  r a c k s  are  a s s o c i a t e d  wi th  a 
heterogeneous assemblage of v o l c a n i c l a s t i c  sediments,  

greywacke and minor s i l t s t o n e  and l imes tone  (Souther ,  1977).  

However , sediments a re  l o c a l l y  rare. 

Chemically, t h e  rocks of t h i s  belt  are  predominantly p y r o x e n e  

r i c h  a n d e s i t e s  and b a s a l t s .  I n t r u s i v e  r o c k s  range from 

d i o r i t e  to s y e n i t e ,  and are cons idered  to  be e i t h e r  coeval  and 

comagmatic w i t h  t h e  vo lcan ic s ,  or p o s s i b l y  s l i g h t l y  younger 

(lower Jurassic). 

- 2 -  
0.43 
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5.0 mzEVIOUS WORK 

The Quesnel River i n  t h e  Like ly  area h a s  been a s i te  of placer 

gold  exp lo ra t ion  and product ion  s i n c e  t h e  l a t e  1800‘s. 

Sporadic e a r l y  bedrock exp lo ra t ion  f o r  t h e  main sources of t h e  

placer gold has  so f a r  n o t  m e t  wi th  success.  

The area south and east of Like ly  was explored f o r  porphyry 

copper i n  t h e  1960’s. Carib=-Bell Copper Mines worked on t h e  

B J  p rope r ty  7 km southwest of t h e  DAVE group, i n  t h e  same 
vo lcan ic  b e l t  c u t  by a s t o c k  which ranges  i n  composition from 

monzonite to  s y e n i t e ,  and r a r e l y  to diorite.  Cha lcopyr i t e  and 

p y r i t e  i n  small amounts are found disseminated and i n  
f r a c t u r e s  i n  t h e  s t o c k .  The copper minera l i za t ion  w a s  found 

to be l o w  g r a d e  and widely d i s t r i b u t e d .  An IP survey r evea led  

anomalies which bore a c rude  r e l a t i o n s h i p  to copper soi l  

anomalies, b u t  n o t  to magnetic h ighs  (BCDM, 1965). 

A sha l low a d i t  a t  t h e  nor th  end of t h e  p r e s e n t  p rope r ty  is 

evidence of work done poss ib ly  around 1935. The probable 

t a r g e t  would have been gold i n  ox id i zed  shear  zones. 

From 1968 to 1970, Ardo Mines Ltd. explored f o r  copper on 

t h e i r  Red Rock C l a i m  Group, which covered t h e  area of t h e  DAVE 
Group, (Agarwal and Jameson 1969) . Reconnaissance mapping, B 

hor izon  copper s o i l  geochemistry and an IP survey  (pole-d ipole  

a r r a y )  were c a r r i e d  out .  Also, t h e  area immediately south  of 

t h e  a d i t  (below t h e  main road) was s t r i p p e d .  Assays a r e  n o t  

inc luded  i n  t h e  report. Mine ra l i za t ion  was stated to c o n s i s t  

of disseminated p y r i t e ,  p y r r h o t i t e  and c h a l c o p y r i t e ,  wi th  

malachite and a z u r i t e .  I t  was hosted by a “felsic hybrid r a c k  

- 3 -  
0.43 
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i n  immediate proximity to t h e  andesite-hybrid r o c k  con tac t "  

( i b i d ) .  I t  is not  known whether t h i s  m i n e r a l i z a t i o n  was 

assayed f o r  gold.  

Several copper geochemical anomalies were revea led ,  

corresponding i n  part  to I P  anomalies. A programme of diamond 

d r i l l i n g  was c a r r i e d  o u t  on what were i n t e r p r e t e d  as 
sulphide-bearing i n t r u s i v e  bodies  a t  dep ths  of a t  l ea s t  120 m. 
Par t ia l  r e s u l t s  of only  one h o l e  are given. Sulphide  

m i n e r a l i z a t i o n  (maximum t o t a l  s u l p h i d e  6 % )  w a s  encountered a t  

a depth  of 100 m. 

From 1979 to 1982, and i n  1984, w o r k  was done by Rhamco 

Resources Inc. on t h e  DAVE group. T h i s  includ'ed p rospec t ing ,  

trenching, mapping, and one  shal low diamond d r i l l  h o l e .  A 

VLF-m survey w a s  performed over an area cover ing  t h e  

southwest corner  of t h e  p r e s e n t  g r i d  (west of LIOE, south  of 

TL14N). The purpose was to extend a mapped e p i d o t e  s k a r n  zone 

near  Slum Gulch. S u r f a c e  ska rn  conta ined  up to  0.014 o z / t  Au,  

and one  shallow d r i l l  h o l e  on t h e  ska rn  r e tu rned  190 ppm Cu 

and 68 ppm Zn. 

I n  1984, a magnetometer survey was done by Rhamco over t h e  

same area, on a p rev ious ly  f lagged  and b lazed  grid.  

6.0 FIELD PROGRAMME 

6.1 LINECUTTING 

Linecu t t ing  c o n s i s t e d  of 33.2 km, t h i s  work being done by 

Ketza Enterprises Ltd. of Vancouver. L inecu t t ing  crews worked 

on t h e  g r i d  from October 8 to 17 inc lus ive .  

- 4 -  
0.43 
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The g r i d  c o n s i s t s  of a b a s e l i n e  1.3 km long, 3 t i e  l i n e s ,  and 

cross lines spaced 50 m apart (Figure 3)%. The area a t  the 
southwest corner  of the g r i d  was covered by a f lagged and 

blazed g r i d ,  and t h e s e  l i n e s  were used f o r  t h e  c u r r e n t  soil  

geochemical sampling. 

6.2 GBOLOGICAL MAPPING AND ROCK SAMPLING 

F i e l d  mapping, prospec t ing  and r o c k  sampling were performed by 

S.A. Scott and K.G. Murphy between October 8 and 28, 1985. 

T h i r t y  f i e l d  man-days were worked  i n  total. 

For ty  t w o  r o c k  samples were taken during t h e  work. T h i r t y  
t h r e e  of t h e s e  formed a s e r i e s  of 20 m c h i p  samples along the 

outcrop  f a c e  above t h e  main road (DAR 1-33). All were 

analyzed for Au, Ag, Cu and Zn by Barr inger  Magenta i n  

Calgary.  R e s u l t s  a r e  included i n  Appendix A. 

6.3 GEXHFEIICAL SOIL SAMPLING 

Most of t h e  soi l  sampling w a s  done by t h e  l i n e c u t t i n g  crews 

simultaneously w i t h  t h e  c u t t i n g .  They took a total of 570 

samples a t  50 m i n t e r v a l s  where p o s s i b l e  on a l l  l i n e s .  I n  

a d d i t i o n ,  60 samples were taken by S.A. S c o t t  on t h e  o ld  g r i d  

l i n e s  a t  t h e  southwest corner  of t h e  new g r i d .  

Four l o c a t i o n s  t h a t  re turned  high gold ana lyses  were resampled 

by S.A. Scott, wi th  f i l l - i n  samples a t  25 m i n t e r v a l s ,  making 

a total  of  1 2  sample sites. 

- 5 -  
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A l l  soils, a total  of 642,  were analyzed for Au,  Ag, Cu and Zn 

by Barr inger  Magenta i n  Calgary. R e s u l t s  are included i n  

Appendix A. 

Soil samples were taken with a m a t t o c k  i n  minera l  soi l  a t  a 

minimum depth of 20 an. Kraf t  paper bags were used: t h e  

samples were d r i e d  be fo re  being shipped to  Calgary f o r  

a n a l y s i s .  

6.4 GEDPHYSICAL SURVEYS 

A magnetometer survey was performed ‘by W. H e m s t o c k  and R. Rose 

of  Hardy Associates between October 18 and 2 5 ,  1985 i nc lus ive .  

A t o t a l  of  29.65 line-km was surveyed a t  25 m i n t e r v a l s ,  wi th  
in t e rmed ia t e  readings  a t  12.5 m i n  areas of large la teral  

changes . 

The magnetic measurements were made wi th  an  EDA PPM 350 Total 

Fie ld  Magnetometer. To correct t h e  f i e l d  obse rva t ions  f o r  

d i u r n a l  v a r i a t i o n s  i n  t h e  magnetic f i e l d  an  EDA PPM 375 

Recording Base S t a t i o n  Magnetometer was used. Both t h e  f i e l d  

and base s t a t i o n  magnetometers were equipped w i t h  d i g i t a l  

memories to  store data f o r  t h e  d u r a t i o n  of the day. A 

d e t a i l e d  d e s c r i p t i o n  of t h e  equipment is g iven  i n  Appendix G. 

A magnetic base  s t a t i o n  was e s t ab l i shed  near t h e  Cedarmine 

Resources Limited f i e l d  o f f  ice loca ted  approximately h a l f  way 

between t h e  Dave and Cedar C r e e k  g r ids .  The base s t a t i o n  

magnetometer was programmed to take readings  every 30 seconds. 

A t  t h e  end of each day t h e  da t a  sets from t h e  f i e l d  

magnetometer and base s t a t i o n  magnetometer were merged t o  form 

- 6 -  
0.43 
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a set o f  f i e l d  d a t a  c o r r e c t e d  for d i u r n a l  v a r i a t i o n .  The 

r e s u l t s  of t h e  magnetic survey are  shown on P l a t e  4 .  

An induced p o l a r i z a t i o n  ( IP )  survey w a s  carried o u t  between 

October 20 and November 9, 1985. The crew was composed of J. 

Balfour  ( c h i e f ) ,  C. Barclay,  R. Rose and sometimes W. 

H e m s t o c k ,  a l l  o f  Hardy Associates. Two f i e l d  v i s i t s  were made 

d u r i n g  t h e  I P  survey by W.J. Scott, Chief Geophysicis t  of 

Hardy Associates. 

The gr id  c o n s i s t e d  of Lines  650 to  1200 i n c l u s i v e ,  from 1700N 

to  t h e  upper edge of t h e  c u t  above t h e  main road to Likely.  

I n  a d d i t i o n ,  measurements were taken i n  t h e  southern  d i t c h  of 

the  main road, to cover t h e  north end of the g r i d .  

A t o t a l  of 6.75 km was surveyed with a mul t i -d ipole  a r r a y ,  

w i th  25 m dipoles and n = l  t o  4. The t r a n s m i t t e r  was a Huntec 

M-4 LOP0 bat tery-operated instrument ,  and t h e  r e c e i v e r  was a 
Huntec M-4. These instruments  ar.e descr ibed  i n  Appendix G. 

Measurements were made i n  t h e  time domain, w i t h  a four-second 

period and 50% duty  c y c l e ,  so t h a t  i n  one  c y c l e  t h e  c u r r e n t  

was on i n  t h e  p o s i t i v e  d i r e c t i o n  for one  second, o f f - f o r  one  

second, then  on i n  t h e  n e g a t i v e  d i r e c t i o n  for one  second, then  

o f f  f o r  one  second. 

During c u r r e n t  on time, t h e  c u r r e n t  magnitude was recorded a t  

t h e  t r a n s m i t t e r .  From t h i s  c u r r e n t  and t h e  corresponding 

vol tage ,  v a l u e s  of apparent  r e s i s t i v i t y  were c a l c u l a t e d .  T h e  

c h a r g e a b i l i t y  was i n t e g r a t e d  over 500 mi l l i s econds  a f te r  a 

d e l a y  of 100 mi l l i seconds ,  and normalized by t h e  v o l t a g e  

observed whi le  c u r r e n t  flowed. The formulae for these 

- 7 -  
0.43 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HARDV ASSOCIATES (1978) LTD. 
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES 

c a l c u l a t i o n s  are presented i n  Appendix G. A t  each s t a t i o n ,  

readings  were s tacked and averaged u n t i l  s t a b l e  va lues  were 
ob ta  ined. 

The survey was c a r r i e d  o u t  under extremely adverse  cond i t ions  

(heavy r a i n ,  sleet and w e t  snowfal l )  which seve re ly  l i m i t e d  

t h e  rate of progress .  Ext ra  precaut ions  were taken to ensure 

t h a t  readings  were reliable. Both t r a n s m i t t e r  and r ece ive r  

were enclosed i n  heavy plastic shee t ing .  The porous p o t s  used 

for the rece ive r  electrodes were f i l l e d  w i t h  s a t u r a t e d  CuS04 

s o l u t i o n  mixed with a n t i f r e e z e .  The c o n t a c t s  between l ead  
wires and pots were sea l ed  i n  plastic. A t  t h e  s t a r t  of each 

day, s e v e r a l  readings  from t h e  previous day were repeated,  and 

during t h e  day many s t a t i o n s  were read more than once, to  
v e r i f y  t h e  r e l i a b i l i t y  of t h e  data. 

The r e s i s t i v i t y  and c h a r g e a b i l i t y  resul ts  are p l o t t e d  as 

pseudosect ions i n  Appendix E. 

To allow comparisons w i t h  t h e  geology, geochemistry and 

magnetics,  t h e  r e s i s t i v i t y  and c h a r g e a b i l i t y  va lues  were 

processed with a F r a s e r  f i l t e r  (F rase r ,  1981) and p l o t t e d  on 

P l a t e  5a and 5b. T h e  e f f e c t  of t h e  f i l t e r  is to compress t h e  

pseudo-section da ta  i n t o  a s i n g l e  number f o r  each s t a t i o n ;  t h e  

numbers are then p l o t t e d  on t h e  map and contoured to 
i l l u s t r a t e  t h e  areal v a r i a t i o n  of r e s i s t i v i t y  and 

c h a r g e a b i l i t y .  When looking a t  contours  of f i l t e r e d  d a t a ,  it 

should be remembered t h a t  anomalous va lues  occurr ing  a t  t h e  

end of a pseudosect ion may be suppressed by t h e  f i l t e r i n g  

procedure. Th i s  a p p l i e s  p a r t i c u l a r l y  a t  t h e  nor th  ends of t h e  

g r i d  l i n e s .  

- 8 -  
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DISCUSSION OF RESULTS 

GEOLOGICAL MODEL 

It is suggested t h a t  gold d e p o s i t s  i n  t h e  geo log ica l  

environment of t h e  DAVE claim group w i l l  occur i n  t h e  

fo l lowing  manner (F igure  4 ) .  

The a n d e s i t i c  vo lcanic  sequence i n  t h e  area c o n t a i n s  coeval  

and comagmatic d i o r i t i c  s eg rega t ions  whose margins vary  from 
sha rp ly  de f ined  to g rada t iona l .  S h o r t l y  a f te r  the formation 

of  t h i s  t e r r a i n ,  s y e n i t i c  bodies  were in t ruded ,  poss ib ly  as 
small p l u t o n s  with a profus ion  of small dyke- and s i l l - l i k e  

appendages t h a t  extend a cons ide rab le  d i s t a n c e  from the p a r e n t  
body. T h e  s y e n i t e  may also be chemical ly  related to the 

a n d e s i t e - d i o r i t e  assemblage. 

Syen i t e  i n t r u s i o n  r e s u l t e d  i n  t h e  formation of a n  ex tens ive  

epidote-hornblende ( p r o p y l i t i c )  au reo le ,  and i n  t h e  

mob i l i za t ion  of gold , s i l v e r  and copper-bearing s o l u t i o n s .  

These s o l u t i o n s  tended to concen t r a t e  p r e f e r e n t i a l l y  i n  t h e  

coarser - tex tured  d i o r i t e  segrega t ions .  

The source  of t h e  metals may be t h e  volcanic  sequence i t se l f .  

GEOLOGY 

The geo log ica l  map r e s u l t i n g  from t h i s  w o r k  is presented  as 

P l a t e  1. De ta i l ed  s e c t i o n s  of t h e  main road outcrop and t h e  

Horsef ly  Road - Slum Gulch s e c t i o n  are presented  as Plate  2 

and F igure  5 r e spec t ive ly .  A d e t a i l e d  d e s c r i p t i o n  of the 

Horsef ly  Road s e c t i o n  is included as Appendix E. 

- 9 -  
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Outc rop  is rare w i t h i n  t h e  g r i d  area, being found mainly along 

road c u t s  and on higher  ground a t  t h e  southwest corner  of t h e  

g r i d .  Along t h e  nor thern  edge of t h e  g r i d ,  t h e  main road c u t s  

across t h e  s t e e p  s l o p e  to t h e  Quesnel  River. Th i s  new road 

was b u i l t  i n  about 1978, so t h e  20 metre bank above it is a 
r e l a t i v e l y  r ecent  exposure. 

Andesi te  

The country r o c k  is a n d e s i t i c ,  g e n e r a l l y  f ine-grained, dark 

g rey  to dark green  i n  colour. I t  is commonly amygdaloidal,  

wi th  carbonate-  and/or s i l i c a - f i l l e d  c a v i t i e s ;  l o c a l l y  it is 

basal t ic  i n  na tu re ,  as i n  t h e  cent ra l -wes tern  p o r t i o n  of t h e  
g r i d ,  or agglomeratic, as i n  t h e  no r theas t .  Andes i te  breccia 

is also common l o c a l l y .  S l i g h t l y  younger (Campbell 1978) 

maroon vo lcan ic s  were seen interbedded w i t h  a n d e s i t e  i n  t h e  

roadcut  near t h e  Quesnel River Bridge. 

Hornblende b lebs  and c r y s t a l s  up to 1 cm i n  diameter  are 

abundant l o c a l l y  as an a l t e r a t i o n  f e a t u r e  w i t h i n  t h e  andes i t e .  

Epidote  as a patchy, pale green  a l t e r a t i o n  or as  to t a l  r o c k  

( ep ido te  ho rn fe l s )  is seen  along t h e  Horsef ly  Road, and is 

very s t rong  immediately no r th  of Slum Gulch. Epidote  was also 
observed l o c a l l y  i n  t h e  main road outcrop ,  appearing to be 

most i n t e n s e  near a s y e n i t e  dyke a t  t h e  western end, b u t  also 
s t rong  between l i n e s  10E and 10+50E. 

P y r i t e  and minor c h a l c o p y r i t e  are usua l ly  p r e s e n t  i n  t h e  more 

a l t e r e d  a n d e s i t e  s e c t i o n s ,  and l o c a l l y  form massive b l ebs  and 
l enses .  Cobbles of massive su lph ides  (mainly p y r i t e )  were 

- 10 - 
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observed and sampled i n  t a l u s  below the main road. Samples 

DR-85-3 and 4 r e tu rned  va lues  of 8 ppb Aut 420 p p  Cu and 

14 ppb A u t  1360 ppm Cu r e s p e c t i v e l y  (see Table 1). P y r i t e  

also occurs disseminated and as s t r i n g e r s  i n  andes i t e ,  and 

o f t e n  p l a t e s  f r a c t u r e s  and shear  planes.  

Diorite 

Diorit ic a n d e s i t e  and diorite were observed i n  the main road 

s e c t i o n  accompanied by i n t e n s e  shear ing  and a l t e r a t i o n ,  and i n  
t he  v i c i n i t y  of s y e n i t e  dykes. The diorite appears  

composi t ional ly  similar to andes i t e ,  b u t  is medium to coarse 

gra ined .  

Syen i t e  

Syen i t e  occurs  as dykes i n  t h e  nor thern  outcrop por t ion ,  and 

near  and i n  t h e  southern  Horsef ly 'Road sec t ion .  Contac ts  are 

irregular, b u t  most dykes appear to have a nor th  t r end  and 

s t e e p  dip.  

The s y e n i t e  is pink to greyish-pink, f i n e  to m e d i u m  g ra ined  
and con ta ins  disseminated g r a i n s  of magnetite.  It is 

moderately to s t r o n g l y  magnetic i n  c o n t r a s t  to t h e  a n d e s i t e  

which is weakly to moderately magnetic. S y e n i t e  t e x t u r e  is 

uniform; t h e  rock is commonly sheared and carbonated,  and may 

show epidote patches. 

Syen i t e  material was observed l o c a l l y  to "flood" a n d e s i t e  w i t h  

p ink i sh  feldspars. 

- 11 - 



TABLE 1. ROCK SAMPLES 

GEOCHEM VALUE 

SAMPLE ND. ASSAY NO. TYPE LOCATION, DESCRIPTION 
Au cu Zn 
w b  PPm PPm PPm 

DR-85 -1 

DR-85-2 

DR-85-3 

DR-85- 4 

DR-85-5 

DR-8 5- 6 

DR- 8 5- 7 

DR-85-8 

DR- 8 5- 9 

DAR-8 5 - 1 

DAR-85-2 

DAR-85-3 

DAR-85- 4 

DAR-8 5- 5 

DAR-8 5- 6 

DAR-8 5-7 
DAR-85-8 

6305 

6306 

6307 

6308 

6309 

6310 

6311 

6345 

6346 

6312 

6313 

6314 

6315 

6316 

6317 

6318 

6319 

grab 

grab  

grab  

grab  

3 m c h i p  

grab  

g rab  

1 m c h i p  

1 m c h i p  

10 m c h i p  

20 m c h i p  

20 m c h i p  

20 m c h i p  

20 m c h i p  

20 m c h i p  

20 m c h i p  

20 m c h i p  

DAVE Group, Slum Gulch - zone of massive su lphide ,  s.edge of 
epidote zone (30% s y e n i t e  i n  s a ) .  

10+50 E/23+00N. Gossan, top  of  m a i n  road c l i f f ,  sheared, py 5 %  

Mineralized b l a s t ed  bldrs .  on t a lus .  Py 5% dissem and on f r a c t .  
Epidote,  hb, cb,  sil. 24N/9+80E. 

Massive sulphide,  base of t a l u s  24N/9+70E 

Across mouth of a d i t ,  con ta ins  py, cpy, gossan, malachite 

L13+50 E/21+55N, N edge, main rd. And. + sy. gossan, cb. 

19+00N/16+25E hbl .  and., 1% py, c h l o r i t e ,  sheared 

8 m i n  from a d i t  p o r t a l  - E s i d e ,  sheared, a n d e s i t e  with cb,  py 

15 m i n  from a d i t  portal, end face ,  sheared a n d e s i t e  with cb, py 

240 to 250 m east of LlOE, main road o/c f a c e  

220 to 240 m east of LlOE, main road o/c face 

200 to 220 m east of  LlOE, main road o/c face 

180 to 200 m east of LIOE, main road o/c face 

160 to 1.80 m east of LlOE, main  road o/c face 

140 to 160 m east of LlOE, m a i n  road o/c f a c e  

120 t o  140 m east of LlOE, main  road o/c face 

18 <0.02 8 44 

4 40.02 176 35 

8 0.07 420 31 

14 0.19 1360 29 

16 0.31 850 41 

2 L0.02 -53 61 

3 0.14 108 68 

5 0.04 206 

17 

0.06 

0.15 

0.1 

0.17 

0.07 

0.08 

0.09 

62 

66 

58 

120 

18 0 

98 

86 

28 4 0.03 126 



- TABLE 1. ROCK SAMPLES (CONTINUED) - 
GEXHEM VALUE 

AU As cu Zn 
SAMPLE NO. ASSAY NO. TYPE LOCATION, DESCRIPTION PPb PPm PPm PPm 

DAR-8 5- 9 

DAR-85- 10 

DAR- 8 5- 11 

DAR-8 5- 12 

DAR-8 5-1 3 

DAR- 8 5- 14 

DAR-8 5 - 15 
DAR- 8 5- 16 

DAR- 8 5 - 17 
DAR- 8 5- 18 

DAR-8 5- 19 

DAR-8 5- 20 

DAR-85- 21 

DAR-8 5- 2 2 

DAR-8 5 - 2 3 
DAR-85-24 

DAR-85-25 

DAR- 8 5 - 26 

6320 

6321 

6322 

6323 

6324 

6325 

6326 

6327 

6328 

6329 

6330 

6331 

6332 

6333 

6334 

6335 

6336 

5337 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

20 m chip 

80 to 100 m east of LlOE, main road o/c face 

60 to 80 m east of LlOE, main road o/c face 

40 to 60 m east of Ll.OE, main road o/c face 

20 to 40 m east of LlOE, main road o/c face 

L10+00E to 20 m east of LlOE, main road o/c face 

L10+00E to 20 m west of LlOE, main road o/c face 

20 to 40 m w e s t  of LlOE, main road o/c face 

40 to 60 m west of LlOE, main road o/c face 

60 to 80 m west of LlOE, main road o/c face 

80 to 100 m west of LlOE, main road o/c face 

100 to 120 m west of LlOE, main road o/c face 

120 to 140 m west of LlOE, main road o/c face 

140 to 160 m w e s t  of LlOE, main road o/c face 

160 to 180 m west of LlOE, main road o/c face 

180 to 200 m w e s t  of LIOE, main road o/c face 

200 to 220 m west of LlOE, main road o/c face 

220 to  240 m w e s t  of LlOE, main road o/c face 

240 to 260 m west of LlOE, main road o/c face 

L 2 40.02 

5 0.14 

4 0.03 

3 0.03 

11 0.31 

3 L0.02 

6 0.05 

4 0.09 

3 0.03 

2 L0.02 

8 0.04 

4 40.02 

10 0.09 

11 0.06 

8 0.07 

12 0.1 

4 0.05 

6 40.02 

97 34 

145 36 

15 2 46 

119 44 

7 20 46 

19 2 40 

6 10 35 

230 37 

27 0 20 



TABLE 1. ROCK SAMPLES (CONTINUED) 

GEQCHPI VALUE 

Au As cu Zn 
SAMPLE ND. ASSAY NO. TYPE LOCATION, DESCRIPTION PPb Ppm PPm PPm 

DAR- 8 5 - 27 6338 20 m ch ip  260 t o  280 m west of LlOE, main road o/c f a c e  

DAR-8 5- 28 6339 20 m ch ip  280 t o  300 m west of LlOE, main road o/c f a c e  

DAR- 8 5 - 29 6340 20 m ch ip  300 t o  320 m w e s t  of LlOE, main road o/c f a c e  

DAR-85- 30 6341 20 m ch ip  320 t o  340 m west of LlOE, main road o/c f a c e  

DAR-8 5- 3 1 6342 20 m ch ip  340 t o  360 m w e s t  of LlOE, main road o/c f a c e  

DAR-85-32 6343 20 m ch ip  360 t o  380 m west of LlOE, main road o/c f a c e  

DAR-85- 33 6344 20 m ch ip  380 t o  400 m west of LlOE, main road o/c f a c e  

5 0.09 

3 0.07 

3 40.02 

25 0.06 

10 0.11 

6 L 0.02 

6 40.02 

330 13 

15 9 19 

19 2 30 

128 28 

40 33 

68 40 

93 46 
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S t r u c t u r e  

Shearing is almost u b i q u i t o u s  w i th in  t h e  g r i d  area, varying 

from s l i g h t  to intense. Shearing and a l terat ion have 

des t royed  r o c k  t e x t u r e  and s t r u c t u r e  i n  much of the main road 

outcrop ,  where ox ida t ion  has  also produced a pronounced 

reddish  colour. The same d e s t r u c t i o n  of t e x t u r e  is seen t o  a 
lesser degree  i n  t h e  Horsef ly  Road-Slum Gulch sec t ion .  

Elsewhere, shear ing ,  c a r b o n a t i z a t i o n  and r u s t y  ox ida t ion  are 

s t rong ,  as a t  (BL/16+50N) and near (BL/17+50N). 

No s i n g l e  shear  d i r e c t i o n  predominates. I n  t h e  south ,  a 

n o r t h e a s t e r l y  o r i e n t i a t i o n  is common, b u t  i n  t h e  nor th  an 

east-west to  nor thwes ter ly  d i r e c t i o n  is more o f t e n  seen. T h i s  
d i r e c t i o n  paral le ls  both the Quesnel  River a t  this p o i n t ,  and 

t h e  r eg iona l  s t r i k e  of t h e  volcanics .  

Two north-south f a u l t  zones were observed i n  t h e  main road 

outcrop ,  w i t h  dips of 20 to 40° east. 

DAVE Adit 

The area of t h e  o ld  a d i t  near (L12E123N) was examined, and 

t h r e e  samples were taken (DR-85-5,8 and 9 ) .  B e s t  r e s u l t s  were 

17 ppb Au,  850 ppm Cu. The a d i t  is d r iven  bes ide  h ighly  

sheared,  r u s t y  andes i t e .  The r o c k  is carbonated and c o n t a i n s  

s t r i n g e r s  of mainly p y r i t e ,  wi th  some cha lcopyr i t e ,  magnet i te ,  

b o r n i t e  and brown s p h a l e r i t e .  Malachi te  s t a i n  is common near 

t h e  mouth of t h e  a d i t .  

A 1 m s y e n i t e  dyke occurs 30 m northwest of t h e  a d i t .  A 5 m 
wide (? )  highly  altered and weathered pyroxeni te  d y k e  was seen 

- 15 - 
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25 metres southeast  of t h e  ad i t .  Th i s  material is dark 

brownish, crumbling and weakly magnetic. 

Mine ra l i za t ion  

Two main zones of m i n e r a l i z a t i o n  are evident  from outcrop on 

t h e  DAVE g r i d ,  both b a s i c a l l y  similar i n  occurrence.  Both 

consist predominantly of massive p y r i t e  l e n s e s  w i t h  minor 

cha lcopyr i t e .  

The l a r g e r  (outcropping) of t h e s e  is a t  t h e  nor th  end of t h e  

g r i d ,  extending from the ad i t  area a t  (L12E,22N) westward to 

(L8E,22+50N), a d i s t a n c e  of 750 metres (Plates  1 and 2 ) .  T h i s  

zone appears to run parallel to much of t h e  shear ing ,  b u t  

because of l a c k  of outcrop, it cannot b e  properly de l ineated  

on sur face .  

Sampling of weathered r o c k  has  re turned  va lues  to a maximum of 

16 ppb Au, 3 1  ppm Ag, 850 ppm Cu and 100 ppm Zn (DAR sample 

series). However, t h e  i n t e n s e  a l t e r a t i o n  of the r o c k  has  

resulted i n  almost  total  breakdown of the s u r f a c e  material 

probably r e l e a s i n g  cons ide rab le  metal conten t .  Assays of the 

material a t  depth by d r i l l i n g  should g i v e  a more re l iab le  

result. 

The second, and smaller area is i n  the Horsef ly  Road/Slum 

C r e e k  junc t ion .  There, l e n s e s  and s t r i n g e r s  of p y r i t e  w i t h  

minor c h a l c o p y r i t e  are associated w i t h  gossan and i n t e n s e  

epidote a l t e r a t i o n .  A sample of t h i s  material assayed 

18 ppb A u ,  0.02 ppm Ag,  8 ppm Cu and 44 ppm Zn (DR-85-1). 

- 16 - 
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7.3 SOIL GEOCHEMISTRY 

Contoured a n a l y t i c a l  resu l t s  are presented  as P l a t e s  3a ,b ,c  

and d. Two main areas are s t r o n g l y  anomalous i n  gold and 

s i l v e r  with s p o t t y  copper and z i n c  enrichment. 

The most extens ive  and c o n s i s t e n t l y  anomalous area is t h a t  

below t h e  main road outcrop  between l i n e s  5+50E and 9+50E. 

The area around t h e  a d i t  a t  11+50E is also anomalous, and may 

be connected with t h e  main zone (sampling was not  p o s s i b l e  a t  

s e v e r a l  s t a t i o n s  between t h e  t w o  zones) .  

Both of these anomalies may be d i sp laced  downhill  from t h e i r  

source area, g iven  t h e i r  p o s i t i o n  on and a t  t h e  base of steep 
slopes. However, it must be noted that  a part  of t h e  gold  

zone extends above the steepest slope a t  (L8E,22N), 

(L9+50E,22N) and (11+50E,22N). 

The second, h ighly  anomalous area is one  where ou tc rop  is 
extremely sparse. Th i s  area extends from (L16E,21N) south  to 
(L17E,17+50N). Spo t ty  h ighs  extend f a r t h e r  south to 15N. 

A p o t e n t i a l  problem must b e  recognized throughout t h e  g r i d ,  

e s p e c i a l l y  i n  t h e  lower t e r r a i n  near t h e  Quesnel River.  Th i s  

is t h e  " f r e e  gold e f f e c t " ;  which could be encountered i n  any 

p l ace r  environment. Support ing copper and z i n c  va lues  tend to 

d i scoun t  t h i s  explana t ion  f o r  high gold and s i l v e r  va lues ,  

however, and some support ing copper and z inc  enrichment is 

p r e s e n t  i n  both h ighly  anomalous zones. Four high gold va lues  

from t h e  no r theas t e rn  p o r t i o n  were resampled and of t h e  fou r ,  

t h e  t w o  a t  (16+50E,19N) and (17+50E,17N) r e tu rned  anomalous 

results i n  gold e i t h e r  from t h e  i n i t i a l  s i t e  or one 25 m away. 

- 17 - 
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A zone of  anomalous s i l v e r  is p r e s e n t  i n  t h e  southwest corner  

of the grid.  It  is supported by spotty high gold ,  copper and 

z inc  va lues ,  and appears  to b e  of secondary importance. 

Sporadic anomalous va lues  i n  gold,  s i l v e r  and copper are found 

through the c e n t r a l  p o r t i o n  of the g r i d ,  where no outcrop 

occurs ,  and depth of overburden is unkown. It  is d i f f i c u l t  to 
place much importance upon these va lues ,  except  i n  a s s o c i a t i o n  
w i t h  geophysical  features. 

Basic s ta t is t ical  data for t h e  four elements were obta ined  

from Barr inger  Magenta, and are included i n  Appendix A. From 

t h e s e  data, t h e  anomalous l e v e l s  of 20 ppb Au, 400 ppb Ag,  

200 ppm Cu and 200 ppn Zn were chosen (approximately mean + 2x 

standard d e v i a t i o n ) .  

The c o r r e l a t i o n  c o e f f i c i e n t s  show that there are no p o s i t i v e  

c o r r e l a t i o n s  among t h e  d i f f e r e n t  element sets, either i n  
untransformed or i n  log-transformed data. However , t h e  

compi la t ion  map (Plate 6 )  does r e v e a l  a c e r t a i n  co inc idence  of 

anomalous zones of s i l v e r  and gold,  as  d iscussed  above. T h e  

l a c k  of c o r r e l a t i o n  between e n t i r e  data sets is l i k e l y  d u e  to 

d i f f e r i n g  chemical mobilities of t h e  elements. 

7.4 MAGNETIC SURVEY 

The r e s u l t s  of t h e  magnetic survey are presented  i n  contoured 

form on P la te  4 .  A base va lue  of 50,000 nT was sub t r ac t ed  

from a l l  t h e  readings.  T h e  total  ampli tude of v a r i a t i o n s  i n  

t h e  survey area is approximately 3500 nT. 

- 18 - 
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There appear to be 3 s t r o n g  magnetic t r e n d s  i n  t h e  survey 

area, a l l  s t r i k i n g  approximately NW/SE. The f i r s t  of these 

extends  from llE,2lN, southwest  to about 18E,13N. A small 

northward ex tens ion  of t h i s  occurs a t  about 23N between 10E 

and 11E. Within t h i s  magnetic t r end  there appear to be small 

c ros s -cu t t i ng  features s t r i k i n g  s l i g h t l y  nor th  of east such as 

from 14 to 15E a t  1750N. These  c ros s -cu t t i ng  f e a t u r e s  may be 

i n d i c a t i v e  of f a u l t i n g .  

The second s t rong  magnetic t r end  runs  from about 5E,19N, 

s o u t h e a s t  to about 15E,llN. T h i s  t r end  appears  to be  

i n t e r r u p t e d  i n  t h e  reg ion  of 10E,17N, p o s s i b l y  by a major 

f a u l t .  

A t h i r d  zone of high magnetics trends southeas t  from 5E,16N to 

about 6E,14N and may extend on from 10E,13N t o  12E,llN. These 
magnetic t r e n d s  are i n t e r r u p t e d  i n  ways t h a t  sugges t  t h a t  

possible c ross - f au l t i ng  may exist. One such f a u l t  appears to 
t r end  southwest from approximately 16+50E,2lN to  approximately 

10E,16N. A second major f a u l t  appears to b e  ind ica t ed  running 

from 12E ,22+50N southwest to 17+50E ,15N. 

An i s o l a t e d  pos i t i ve -nega t ive  pair occurs about  23N on  L i n e  

750E. T h i s  feature appears to b e  caused by a short magnetic 

dipole which may w e l l  be bur i ed  i r o n  such as an  old c u l v e r t .  

7.5 INDUCED POLARIZATION 

Plates 5 A  and 5B show t h e  apparent  r e s i s t i v i t y  and 

c h a r g e a b i l i t y  results obta ined  by applying a fraser-f i l t e r  to  

t h e  pseudosections on each l i n e .  The  apparent  r e s i s t i v i t y  

con tour s  of Plate SA appear to r e p r e s e n t  p r i m a r i l y  t h e  

i n f l u e n c e  of inc reas ing  overburden t h i c k n e s s  i n  part of t h e  

- 19 - 
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survey area. I n  t h e  nor th-cent ra l  p a r t  of t h e  area, shal low 

bedrock appears  to be reflected i n  apparent  r e s i s t i v i t i e s  

higher  than 1000 ohm-meters. S i m i l a r l y  i n  t h e  southwest p a r t  

o f  t h e  I P  survey area, high r e s i s t i v i t i e s  aga in  r e f l e c t  

sha l low bedrock. I n  t h e  east c e n t r a l  par t  of the I P  survey 

area, f i l t e r e d  r e s i s t i v i t i e s  dropped to less than  600 

ohm-m et  er s . I n  t h i s  area, it appears  t h a t  overburden 

th i cknesses  are g r e a t e r .  

Table 2 summarises the i d e n t i f i c a t i o n  of i nd iv idua l  anomalies 

from t h e  pseudosect ions of Appendix E. I n  t h e  east c e n t r a l  

part  of t h e  zone where apparent  r e s i s t i v i t i e s  i n d i c a t e  that  

overburden th i cknesses  inc rease ,  t h e  apparent  c h a r g e a b i l i t i e s  

are gene ra l ly  less than  2 m s .  I t  is un l ike ly  t h a t  t h e  
overburden is so t h i c k  as to  mask I P  effects i n  the b e d r o c k  

and it therefore appears t h a t  this area has i n t r i n s i c a l l y  low 

c h a r g e a b i l i t i e s ,  which r e p r e s e n t  background va lues  f o r  t h e  

area. 

Two s t rong  c h a r g e a b i l i t y  h ighs  are observable  i n  t h e  f i l t e r e d  

d a t a  on P l a t e  5B. The f i r s t  of t h e s e  i n  t h e  nor thern  part  of 

t h e  survey area has a shal low U-shape t h a t  extends from 

approximately 8E,22+50N to  approximately 11+50E/23+00N. I n  

t h i s  zone t h e  apparent  c h a r g e a b i l i t i e s  observed on t h e  area 

above t h e  roadcut  range as high as 7 ms.  S t ronger  va lues  i n  

t h e  road c u t ,  a s  h igh  as 10 m s ,  a re  probably r e l a t e d  to a much 

s h o r t e r  d i s t a n c e  between t h e  e l e c t r o d e s  and t h e  chargeable  
material. T h i s  high c h a r g e a b i l i t y  zone appears  to be open 

both to t h e  no r theas t  and to t h e  northwest.  

A second zone of high c h a r g e a b i l i t i e s  t r ends  sou theas t  from 

7+50E120N t o  9E118N. Th i s  zone s t r eng thens  to t h e  sou theas t  

- 20 - 
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TABLE 2 

SUMMARY OF RESULTS FROM I P  SURVEY 

DAVE G R I D  

CHAINAGE OF A N O W U S  
LINE NUMBER FEATURES COMMENTS 

FROM To 

6+50 1850 1950 Not possible to determine 
closure of anomaly a t  south 
end due to swamp. Feature 
appears deep seated 

7+00 1930 1980 Narrow anomalous zone 
2075 2150 Weak, deeper seated anomaly 

~~~ ~ 

7t50 1950 2100 Broad anomaly w i t h  near 
surface expression a t  2050 
deepening to S and N 

8+00 1800 2000 Broad anomaly, appears deep 
seated 

8+50 1800 1875 High charg eabili t y  values 
measured near surface 

1975 2000 Deep seated anomaly 

9+00 1800 1875 
2200 2250 Deep seated anomaly 

9+50 1800 18 25 Deep seated weak anomaly 
2150 2250 

10+00 1675 1775 Deep seated anomaly 
2100 2225 Deep seated anomaly 

10+50 2050 2150 Deep seated anomaly 

11+00 17 50 1775 Difficult to assess anomaly 
because survey could not be 
extended to  south 

2125 2200 Deep seated anomaly 
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CHAINAGE OF ANOMAIDUS 
LINE NUMBER FEATURES COMMENTS 

FROM To 

11+50 General ly  l o w  c h a r g e a b i l i t y  
va lues  with nega t ive  va lues  
a t  nor th  end 

12+00 General ly  l o w  c h a r g e a b i l i t y  

Main road to General ly  high charg eab i 1 i - 
Likely  ties along t h i s  l i n e  

125  250 High c h a r g e a b i l i t i e s  near 

37 5 525 Deep seated anomaly 
s u r  f a c e  

Due to  powerl ines ,  readings  
were less stable along t h i s  
l i n e  and readings  have an  
error of approximately 210% 
Culvert makes charg eab ili t i es 
u n r e l i a b l e  E of 600E. 
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and appears to be open beyond t h e  survey g r i d .  F r m  t h e  

r e s u l t s  on t h e  ind iv idua l  pseudosect ions it appears t h a t  t h e  

top of t h i s  zone is plunging as t h e  zone t r e n d s  sou theas t  and 

also t h a t  it may broaden s l i g h t l y  a t  depth.  

A t h i r d  area of apparent  high c h a r g e a b i l i t i e s  occurs  on L ine  

650E between 18 and 19N i n  t h e  extreme southwest corner  of t h e  

I P  survey area. From t h e  obse rva t ions  on one l i n e  it is no t  

possible to de termine  what t h e  t r end  of this zone may be. 

7.6 OMPILATION OF RESULTS 

P l a t e  6 shows a compi la t ion  of t h e  s i g n i f i c a n t  f e a t u r e s  

observed i n  each of t h e s e  surveys.  I n  gene ra l ,  t h e  t r end  of 
t h e  magnetic highs agrees w i t h  the r eg iona l  t rend  observed i n  

t h e  geologic  mapping. I n  t h e  geologic  mapping only  a few 

s y e n i t e  ou tcrops  were observed. I n  t h e s e  outcrops ,  t h e  

s y e n i t e  was more s t rong ly  magnetic than  any o t h e r  r a c k s  mapped 

i n  t h e  area. S y e n i t e  ou tcrops  were observed only i n  f i v e  

p l a c e s  i n  t h e  survey area and a l l  of t h e s e  were w i t h i n  50 m of 

t h e  magnetic h ighs  mapped on t h e  compi la t ion  shee t .  S i n c e  no 

o t h e r  s t r o n g l y  magnetic rocks were observed i n  t h e  mapping, a 
t e n t a t i v e  c o r r e l a t i o n  may be made between the  magnetic h ighs  

on Plate  6 and s y e n i t e  bodies. Thus the major f a u l t s  

i nd ica t ed  i n  t h e  magnetic da t a  m u s t  post d a t e  t h e  emplacement 

of  t h e  syen i t e .  

8.0  CONCLUSIONS AND RECOMMENDATIONS 

I n  looking a t  t h e  geochemical resul ts ,  it is clear t h a t  only 

i n  very few places do a l l  t h e  four  elements measured have high 
concent ra t ions .  I n  t h e  northwest corner  of t h e  g r i d  near the 

- 22 - 
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f i s h  ha tchery ,  however, (Zone A on  Plate  6 )  high gold, s i l v e r  

and z inc  anomalies l i e  on t h e  ex tens ion  of the high 

c h a r g e a b i l i t y  zone observed i n  t h e  I P  survey. Northward 

l i n e a t i o n s  i n  t h e  geochemical r e s u l t s  may r e s u l t  from 

downslope migra t ion  of t h e  metals from u p h i l l  sources.  The 

s t rong  I P  c h a r g e a b i l i t i e s  l i e  on t h e  southern  margin of t h e  

small magnetic high running southwest from 10E/23N b u t  t h e r e  

a r e  no s t rong  magnetic express ions  to t h e  northwest of t h a t  . 

dawn i n  t h e  area by t h e  f i s h  hatchery.  

I n  t h e  extreme e a s t e r n  par t  of t h e  survey area, a series of 

high g o l d / s i l v e r  anomalies (Zone B) t r e n d s  south /southeas t  and 

is j u s t  east of t h e  strong magnetic expression. The 

r e l a t i o n s h i p  between t h e s e  geochemical h ighs  and t h e  magnetic 

express ion  sugges ts  that  the source  of the geochemical h i g h s  

may l i e  i n  zones of a l t e r a t i o n  marginal to t h e  s y e n i t e s .  On 

t h e  o t h e r  hand, t h e  linear n a t u r e  of t h e  geochemical ancnnalies 

may suggest an a s s o c i a t i o n  wi th  f l u v i a l  g r a v e l s .  These 

cho ices  can only  be reso lved  wi th  f u r t h e r  f i e l d  work as 
d i scussed  below. 

Zone C i n  t h e  southwest par t  of the grid has on ly  weak 

a s s o c i a t i o n  of go ld  bu t  s t rong  s i l v e r ,  copper and z inc .  I t  

appears to be  on t h e  southern  ' f lank of a magnetic high which  

is not  w e l l  d e l i n e a t e d  by t h e  p r e s e n t  survey. Zone C may 

aga in  b e  i n  marginal a s s o c i a t i o n .  

Zone D is an area which is o u t l i n e d  p r i m a r i l y  by high 

c h a r g e a b i l i t i e s  observed on t h e  I P  survey. There  are no very  

strong, clear c o r r e l a t i o n s  observed i n  t h e  geochemical 

resu l t s .  The importance of ' t h i s  I P  anomaly is somewhat 

downgraded by t h i s  lack of geochemical express ion  because t h e  

- 23 - 
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high r e s i s t i v i t i e s  imply t h a t  i n  t h i s  area soi l  is r e l a t i v e l y  

t h i n  and t h e r e f o r e  t h e r e  should b e  geochemical express ion  of 

any minera l ized  zones t h a t  occur. T h i s  I P  response  may 

t h e r e f o r e  ar ise  from t h e  disseminated p y r i t e  observed i n  

a n d e s i t e  outcrops elsewhere i n  t h e  survey area. 

A l t e r n a t i v e l y ,  t h e  economic m i n e r a l i z a t i o n  may l i e  only a t  

depth  and thus  no t  g i v e  r ise to s u r f a c e  geochemical 

expression. 

Zone E is o u t l i n e d  e s s e n t i a l l y  by a small set  of h igh  

c h a r g e a b i l i t y  r ead ings  a t  t h e  extreme western e x t e n t  of t h e  I P  

g r i d .  There  is no s t rong  geochemical c o r r e l a t i o n  w i t h  t h i s  I P  

response  even though t h e  apparent  r e s i s t i v i t i e s  imply bedrock 

is shallow i n  t h i s  area as w e l l .  Zones D and E would assume 
greater importance i f  f u r t h e r  work i n d i c a t e s  economic 

m i n e r a l i z a t i o n  a t  depth i n  Zone A. 

A t  8+50Ef18+25N t h e r e  is a small ou tc rop  o f  hornblende 

a n d e s i t e  which, w h i l e  red-s ta ined ,  h a s  no appa ren t  su lph ides  
a s s o c i a t e d  wi th  it. T h i s  is wi th in  t h e  anomalous zone D. 

I n  looking a t  a l l  t h e s e  results it is appa ren t  t h a t  t h e  t w o  

areas of h i g h e s t  p r i o r i t y  are t h e  areas A and B where 

multi-element geochemical anomalies l i e  i n  f avourab le  geologic  

pos it ions. 

I n  t h i s  area, t h e  lack of strong geochemical express ion  on top 

of t h e  h i l l  implies t h a t  t h e  sou rce  of metallic m i n e r a l i z a t i o n  

m u s t  l i e  a t  depth w i t h i n  t h e  r o c k s .  On t h e  pseudosec t ions  for 

L ines  10 through 1 2 ,  t h e  h i g h e s t  I P  c h a r g e a b i l i t i e s  are  

observed a t  depth a t  t h e  very ends of t h e  l i n e s .  Thus  both 

t h e  geochemistry and t h e  I P  imply t h a t  t h a t  h i g h e s t  va lues  a re  

- 24 - 
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a t  cons ide rab le  depth i n  t h i s  area. It is recommended t h a t  an  

assessment o f  t h i s  zone be  c a r r i e d  o u t  by d r i l l i n g  a minimum 

of t w o  ho le s ,  both s i t u a t e d  on t h e  main road to  Likely.  The 

f i r s t  recommended h o l e  is s i t u a t e d  on t h e  road a t  
approximately 11+25E. I t  shou ld  be d r i l l e d  a t  a steep a n g l e  

to t h e  south-southwest and it should be cont inued  €or a t  l eas t  

150 m to p rov ide  a s a t i s f a c t o r y  test of t h e  I P  anomaly. 

The second h o l e  is recommended to be  a t  approximately 8E on 

t h e  road. T h i s  h o l e  should be d r i l l e d  s t e e p l y  down t o  t h e  

eas t - sou theas t  and should be  continued to a t  least 150 m i n  

o rde r  to adequate ly  test  the I P  anomaly. I f  n e i t h e r  of t h e s e  

h o l e s  shows encouraging results, then  some o t h e r  source should 

b e  sought f o r  t h e  geochemical anomaly of Zone A. I n  t h a t  case 
cons iderat ion should be g iven  to extending t h e  I P  survey i n t o  

t h e  northwest corner  of t h e  g r i d .  

There is not y e t  s u f f i c i e n t  in format ion  i n  Zone B t o  j u s t i f y  

d r i l l i n g .  However, a f u r t h e r  examination of t h e  h igh  

geochemical anomaly i n  t h e  neighborhood of 16+50E, 19N, should 

b e  undertaken. T h i s  s tudy  should take t h e  form of d e t a i l e d  

mapping and prospecting i n  t h e  a r e a  east of t h e  unnamed pond 

w i t h  s t r i p p i n g  where necessary.  I f  t h i s  examination provides  

encouraging resul ts ,  c o n s i d e r a t i o n  could be g iven  to a 

d e t a i l e d  I P  survey on t h r e e  or fou r  l i n e s  i n  t h e  immediate 

neighborhood of t h e  encouraging geochemical r e s u l t s .  

Zone C is encouraging becuase of t h e  c o r r e l a t i o n  between t h e  

h igh  magnetics and t h e  multi-element geochemical anomaly. 

Th i s  area should be examined i n  d e t a i l  w i t h  mapping and 

prospec t ing  and aga in  cons ide ra t ion  should be g iven  to  

- 25 - 
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E necessary to provide  adequate  geologic  con t ro l .  
If t h e  results are encouraging, IP surveys  may be warranted i n  

t h i s  area as w e l l .  

Both Zones D and E are  IP responses  wi th  no l a r g e  apparent  

geochemical anomalies. If t h e  d r i l l i n g  on Zone A g i v e s  more 

encouraging results a t  depth,  then  t h e r e  is a p o s s i b i l i t y  t h a t  
Zones D and E r e p r e s e n t  similar geologic  s i t u a t i o n s  and 

cons ide ra t ion  should be given to  t e s t i n g  Zone D a t  s i g n i f i c a n t  

depths .  Cons idera t ion  should be given to d e f i n i n g  the total  

e x t e n t  of t h e  anomaly i n  Zone D prior to choosing an optimum 

d r i l l i n g  si te.  

- 26 - 
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$ OF DATA SEGMENTS TO FOLLOW = 3 
Sample  Type f o r  this Segwent = ROCK 
9 O F  ELEMENTS THIS SEGMENT = 4 
# OF SAMPLE NUMBERS T H I S  SEGMENT = 9 

ALI PQB AG f?M 

18.0 ( 0 . .  02 
4.0 ( 0 . 0 2  
8 . 0  0.07 

6308 14.0 0.19 
6309 16.0 0.31 

1 6633;: 
D A V E  b307 

Sample Type f o r  this Segment = SOIL 
# OF ELEMENTS THIS SEGMENT = 2 
$ OF SAMPLE NUMBERS T H I S  SEGMENT = 

S+OOEi4+00 N 8.0 
S+OOE14+50 N 6 . 0  
S+OOEiS+OO N ( 2 . 0  
S+OOEiS+50 N ( 2 . 0  
S+OOE16+00 N ( 2 . 0  
5 + 0 0 E i 6 + 5 0  N 3.0 
S+OOE17+00 N 6 . 0  
5+00E17+50 N 2.0 
S+OOE18+00 N 4.0 
S+OOE18+50 N MS 
5+00E19+00 N 2.0 
S+OOE19+50 N 3.0 
5+00E20+00 N 0.0 
S+OOE20+50 N 10.0 
S+OOE2i+OO N 4.0 
S+OOE2i+SO N MS 
S+OOE22+00 N MS 
S+OOE22+50 N MS 
5+00E23+00 N 14.0 
S+OOE23+50 N 9 . 0  
5+00E24+00 N 1s. 0 
S+00E24+SO N 3.0 
5+00E25+00 N MS 
S+SOEi4+00 N 32.0 
5+50E14+50 N 4.0 
5+50Ei5+00 N 3.0 
5+50E15+50 N 2.0 
S+SOEi6+00 N 12.0 
5+50Ei6+50 N (2.0 
S+SOEi7+00 N (2.0 
S+SOEi7+SO N 3.0 
S+SOEi8+00 N 5.0 
S+50E18+50 N ( 2 . 0  
S+SOEi9+00 N 12.0 
5+SOE19+50 N 14.0 
S+S0E20+00 N 25.0 
S+SOE20+50 N 4.0 

qu PPB 
622 

A 6  Ppw 
0 . 2 8  

( 0 . 0 2  
0 . 4 8  
0 . 5 3  
0 . 1 5  
0 . 0 9  
0 . 0 6  
0.53 
0 . 1  
MS 
0. 16 
0 . 1 7  
0.28 
0.31 
0.57 
MS 
MS 
MS 
0.1 
0 .  in 
0.3 
0.23 
MS 
0 , 2 h  
0.14 
0.23 
0 .  17 
0.12 
0. 1s 
0.13 
0.05 
0 . 0 4  
0 . 2 3  
0 . 72  
0.24 
0.15 
0.14 

tu m 

8.0 
176.0 
420.0 
5360.0 

850 . O  

C3 PPM 

56.0 
44.0 
33.0 
9 s .  0 
35.0 
80.0 
38.0 
48.0 
82.0 
MS 

41.0 
83.0 
35.0 
28.0 
36.0 
MS 
MS 
MS 

156.0 
40.0 
28.0 
162.0 

MS 
44.0 
49.0 
16.0 
45.0 
35.0 
62.0 
5 8 . 0  
113.0 
63.0 
6 2 . 0  

j.13.0 
150.0 
69.0 
45.0 

ZN P P M  

44.0 
35 .0  
31.0 
2 9 . 0  
41.0 

Z N  PPrvl 

i60.0 
170.0 
141.0 
’137. 0 
92.0 
8 6 . 0  
127.0 
i i b . 0  
96.0 

MS 
1 2 5 . 0  
115.0 
75.0 
70.0 

100.0 
MS 
MS 
M !3 
68.0 

140.0 
168.0 
135.0 

MS 
125.0 
140.0 
10 9 .  (i 
103.0 
143. 0 
96.0 

107.0 
95.0 
8 9 . 0  
85.0 
9 6 . 0  
7 0 . 0  
108. 0 
74.0 
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S+SOE2i+OO N 
S+SOE21+50 N 
S+SOE22+00 N 
S+SOE22+50 N 
5+50E23+00 N 
5+SOE23+50 N 
S+SOE24+00 N 
S+SOE24+50 N 
S+SOE25+00 N 
6+00E14+00 N 

6+00EiS+00 N 
6+00E15+50 N 

6+00€16+50 N 
6+00Ei7+00 N 
6+00Ei7+50 N 
6+00€18+00 N 
6+00E18+50 N 
6+00E19+00 N 
6+00E19+50 N 
6 + 0 0 E 2 0 + 0 0  N 
6+00E20+50 N 
6+00E21+00 N 
6+00E21+50 N 
6+00E22+00 N 
6+00E22+S0 N 
6+00E23+00 N 
6+00€23+50 N 
6+00E24+00 N 
6+50E14+00 N 

6+50E15+00 N 

6+50E16+00 N 

6+00E14+50 N 

6 + 0 0 E i 6 + 0 0  N 

6+50Ei4+50 N 

6+50Ei5+50 N 

6+!50€16+SO N 
6+50€17+00 N 
6+SOE17+50 N 
6+50E18+00 N 
6+50Ei8+50 N 
6+50E19+00 N 
6+SOE19+50 N 
6+50E20+00 N 
6+SOE20+50 N 
6+50E21+00 N 
6+50E21+50 N 

6+50E22+50 N 
6+50E23+00 N 
6+SOE23+50 N 

6+50E24+5;0 N 
6+5OE25+00 N 
7+00E14+00 N 

6+SOE22+00 N 

6+50E24+00 N 

7+00Ei4+50 N 

17.0 
MS 
MS 
MS 
3.0 
6 . 0  

1 2 . 0  
30.0 

MS 
8.0 
3.0 
6.0 
5.0 

14.0 
4.0 
2.0 
(2.0 
(2.0 
20.0 
54.0 
3.0 
8. 0  

20.0 
16.0 
18.0 
13.0 
17.0 
15.0 

220.0  
6.0 

1 0 . 0  
( 2 . 0  
(2.0 
( 2 . 0  
( 2 . 0  
( 2 . 0  

MS 
MS 
4.0 
5.0 
8 . 0  
6 . 0  
5.0 
4.0 
7.0 
5 . 0  
MS 
MS 
9.0 
10.0 
35.0 
54.0 
5.0 
9.0 

2 . 0  

(2) 

0.57 
MS 
MS 
MS 
0.23 
0.62 
0.84 
0.42 
MS 
0 . 3 9  
0.27 
0.19 
0.27 
0.14 
0 .S4 
0.34 
0.4 
0.54 
0.24 
0.59 
0.15 
0.45 
0.44 
0.29 
0 . 1 7  
0.26 
0.16 
0.31 
0.41 
0.46 
0.2 
0.28 
0.13 
0. 16 
0 . 2 s  
0.3 
0.27 
MS 
MS 
0 .  16 
0 .2L5 
0.15 
0 .33 
0.17 
0.21 
0 . 0 7  

( 0 . 0 2  
MS 
MS 
0.3 
0.3 
0 . 5 s  
0.54 
0.13 
0.24 

30.0 
MS 
MS 
PIS 
1 1 . 0  
27.0 
28.0 
161. 0 
MS 

22.0 
31.0 
31.0 
29.0 
6 0 . 0  

1 1 0  . o  
2 3 . 0  
18.0 
84.0 
24.0 
78.0 
86.0 
13.0 
34.0 
28.0 
61.0 

320.0 
124.0 
71.0 
43.0 
37.0 
9 0 . 0  
79.0 
47.0 
30.0 
43.0 

160.0 
31.0 

MS 
MS 

25.0 
34.0 
33.0 
34.0 
34.0 
2 9 . 0  
124.0 
106.0 
MS 
MS 

5 2 . 0  
53.0 
8 1 . 0  
65.0 
57.0 
93.0 

175.0 
MS 
MS 
MS 

6 8 . 0  
15i. 0 
165. 0 
141.0 

MS 
115. 0 
ii6.0 
102.0 
123.0 
9 5 . 0  

1 0 0 . 0  
5 0 0 . 0  
106.0 
8 5 . 0  
9 5 . 0  
83.0 
77.0 
76.0 
127.0 
98.0 
73.0 
6 0 . 0  
64.0 
9 5 . 0  
182.0 
350.0 
88.0 
93.0 
71.0 
70.0 
132.0 
1 0 6 . 0  
148.0 

MS 
MS 

69.0 
1 .04 .  0 
i o s .  0 
121. [i 
127.0 
11?. 0 

6 5 . 0  
6S.O 

MS 
MS 

166.0 
250.0 
176.0 
158.0 

134.0 
84.0 
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I 
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I -  
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I 
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7+00Ei5+00 N 
7+00Ei5+50 N 
7+00€16+00 N 
7+00E16+50 N 
7+00Ei7+00 N 
7+00E17+50 N 
7+00Ei8+00 N 
7+00€18+50 N 
7+00Ei9+00 N 

7+00E20+00 N 

-7+00E2i+00 N 

7+00Ei9+50 N 

7+00€20+50 N 

7+00E2i+50 N 
7+00E22+00 N 
7+00€22+50 N 
7+00E23+00 N 
7+00E23+50 N 
7+00E24+00 N 
7+00E24+50 N 
7+00E2S+00 N 
7+00E2S+S0 N 
7+50E14+00 N 
7+50Ei4+50 N 
7 + 5 0 E 1 5 + 0 0  N 
7+SOEiS+SO N 
7+50Ei6+00 N 

7+50Ei7+50 N 

7+50Ei8+50 N 
7+50Ei9+00 N 
7+50E19+50 N 
7+SOE20+00 N 
7+SOE20+50 N 
7+50E2i+00 N 
7+50E2i+SO N 
7+50E22+00 N 
7+50E22+SO N 
7+SOE23+00 N 
7+50€23+50 N 
7+SOE24+00 N 
7+SOE24+50 N 
7+50E25+00 N 
8+00€14+00 N 
8+00Ei4+50 N 
8+00E15+00 N 
B+OOE15+50 N 

8+00Ei7+00 N 

8+00Ei8+50 N 

7+50Ei6+50 N 
7+50Ei7+00 N 

7+50Ei8+00 N 

8+00Ei6+00 N 
8+00Ei6+50 N 

8+00E17+50 N 
8+00E18+00 N 

9 . 0  
2.0 
5.0 
18.0 
4.0 
17.0 
4.0 
3.0 
20.0 
3.0 
3.0 
2.0 
3.0 
7.0 
15.0 
MS 
MS 
3.0 
5.0 
MS 

36.0 
6.0 

35.0 
2.0 

1 2 . 0  
8.0 
15.0 

6 . 0  
3.0 
6.0 
9.0 
6 . 0  
2.0 

( 2 . 0  
(2.0 
5.0 
6 . 0  
3.0 
3.0 
4.0 
MS 
26.0 
80.0 
MS 
42.0 
34.0 
( 2 .  n 
(2.0 
( 2 . 0  
( 2 . 0  
(2.0 
(2.0 
(2.0 
27.0 
14.0 

0.2 
0.21 
0.56 
0.4s 
0.46 
0.14 
0.23 
0.24 
0.17 
0.25 
0.23 
0.33 
0.58 
0.i9 
0.23 
MS 
MS 
0.24 
0.6 
MS 
0.57 
0 .S% 
0 . 5 4 ,  
0.24 
0.22 
0.41 
0.33 
0.2 
0.21 
0.65 
0.24 
0 . 1 9  
0.17 
0 . 2 9  
0.21 
0 . i B  
0 .  i4 
0.23 
0 .  i4 
0.11 
MS 
0.2 
0.6 
MS 
0.47 
0 . 1 7  
0.2 
0 . 2 9  
0.26 
0 . 2 2  
0.48 
0.34 
0.14 
0 . 0 9  
0.17 

24.0 
34.0 
28.0 
31.0 

265.0 
si. 0 
31.0 
23.0 
5 9 . 0  
3 s .  0 
i9.0 
2?. 0 
66.0 
42.0 
103.0 

MS 
MS 
53.0 
3 4 . 0  
MS 

104.0 
103.0 
49.0 
58.0 
48.0 
18.0 
22.0 
32.0 
39.0 
560.0 
24.0 
30.0 
39.0 
42.0 
26.0 
121. 0 

5 6 . 0  
2 9 . 0  
135.0 

6 3 . 0  
MS 

9 0 . 0  
280.0 

MS 
74.0 
27.0 
38.0 
34.0 
51.0 
22.0 
76.0 
23.0 
34.0 
5 0 . 0  

270.0 

97.0 
129.0 
109.0 
131.0 
154.0 
1 2 5 . 0  
91.0 
i2s. u 
82.0 

1 1 3 . 0  
87.0 
102.0 
90.0 
89.0 
71. 0 
MS 
MS 

iOh.0 
300.0 
MS 

109.0 
1so.u 
141.0 
103.0 
128.0 

9 3 . 0  
178.0 
195. 0 
207.0 

8 9 . 0  
135.0 
106.0 
102.0 
i o i .  0 
84.0 
7 0 . 0  
75.0 
8 5 .  0 
63.0 
8 1 . 0  

MS 
i?2.0 
133.0 

MS 
166.0 
157.0 
9 0 . 0  

109.0 
105.0 
i i b .  0 
132’. 0 
163: 0 
75.0 
8 0 .  0 
6 0 . 0  
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8+00E19+00 N 
8+00E19+50 N 
8+00E20+00 N 

8+00E21+00 N 
8+00E21+50 N 
8+00E22+00 N 
8+00E22+’30 N 
8+00E23+00 N 
8+00E23+50 N 
8+OOE24+00 N 
8+00E24+SO N 
8+00E25+00 N 
8+50Ei4+00 N 
8+50E14+50 N 
8+50E15+00 N 
8+5OEfS+SO N 
8+50E16+00 N 
8+50E16+50 N 
8+50Ei7+00 N 
8+50E17+50 N 
8+50E18+00 N 
8+50Ei8+50 N 
8+50Ei9+00 N 
8+50Ei9+50 N 
8+50E20+00 N 
8+50E20+50 N 
8+50E21+00 N 

8+00E20+50 N 

8+50E2i+SO N 
8+50E22+00 N 
8+50E22+71 N 
8+50E23+00 N 
8+’30E23+50 N 
8+50E24+00 N 
8+SOE24+50 N 
8+50E25+00 N 
9+00E14+00 N 
9 + 0 0 E 1 4 + 5 0  N 
9+00E15+00 N 

9+00E16+00 N 

9 + 0 0 E i 7 + 0 0  N 

9+00E18+00 N 

9+00E19+00 N 
9+00E19+50 N 
9+00E20+00 N 
9+00E20+50 N 
9+00E21+00 N 

9+00EiS+SO N 

9+00E16+50 N 

9+00E17+50 N 

9+00E18+50 N 

9+00E21+SO N 
9+00E22+00 N 
9+00E22+SO N 
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0.12 
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410.0 
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29.0 
39.0 
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56.0 
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33.0 
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113.0 
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27.0 
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35.0 
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106.0 

8 3 . 0  
77.0 
i21. 0 
115.0 
88.0 

i o i .  0 
1 0 0 . 0  
73.0 
6i. 0 
163.0 
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APPENDIX B 
FIELD PERSONNEL STATISTICS 
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HARDY ASSOCIATES (19781 LTD. 
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES 

FIELD PERSONNEL 

B. MacDonald 

G. Johnny 
L.Ladue 
P.Etze1 

J. Balfour  
W. H e m s  t o c k  
R.Rose 
C.Barclay 

W. J .Scot t  

K.G.Murphy 
S. A.Scot t 

Ketza E n t e r p r i s e s  Ltd. L inecut t ing /  8 O c t  85 17 O c t  85 

Ketza E n t e r p r i s e s  Ltd. n n 

Ketza E n t e r p r i s e s  Ltd. n n 

Ketza E n t e r p r i s e s  Ltd. n n 

geochem. sampling 

Hardy Associates (1978) Ltd. Geophysics 20 O c t  85 9 Nov 85 
Hardy Associates (1978) Ltd. n 

Hardy Associates (1978) Ltd. n 

Hardy Associates (1978) Ltd. n 

Hardy Associates (1978) Ltd-  n 

Susan A. Scott Geology 8 Oct 8 5  28 Oct 8 5  
Susan A. S c o t t  

MAN-DAY EXPENDITURES 

METHOD KM MANDAYS 

Linecu t t ing  33.2 
Geochemical soil sampling 32.65 18 (642 samples) 
Magnetometer 29.65 8 
Induced P o l a r i z a t i o n  6.75 
Geology 30 



COST STATEMENT 

LINECUTTING (KETZA ENTERPRISES LTD.) 8 OCT. 85 TOi17 OCT. 85 

1 . 3  krn b a s e l i n e  a t  $ 510./krn 
3 km tielines at $350./km 
7 km I.P. crosslines at $350./lcm 
21.9 km crosslines at $150./km Subtotal: $7448. 

SOIL SAMPLING (KETZA ENTERPRISES LTD.) 8 OCT. 85 TO 17 OCT. 85 

28.9 km at $40./km Subtotal: $1156. 

GEOCHEMICAL ANALYSIS (BARRINGER MAGENTA LABORATORIES LTD.) 

634 soil samples (Au,Ag,Cu,Zn) at $12./sample 
42 rock samples (Au,Ag,Cu,Zn) at $14./sample Subtotal: $8196. 

GEOLOGICAL SURVEYS (HARDY ASSOCIATES LTD.) 8 OCT. 85 TO 28 OCT. 85 

S.A.Scott party chief, supervision, 15 days at $300./day 
sampling, mapping 

K.G.Murphy geologist,napping, 
sampling 

15 d a y s  at $200./day 

Subtotal: $7500. 

GEOPHYSICAL SURVEYS (HAEDY ASSOCIATES LTD.) 20 OCT. 85 TO 9 NOV. 85 

W.Hemstock magnetometer operator 8 days at $280./day 

J.Balfour geophysicist,I.P. plus 
magnetometer supervisor 20 days at $320./day 

R. Rose 1.P.labourer 20 days at $l5O./day 

C.Barclay 1.P.labourer 20 days at $150./day 

W.J.Scott chief geophysicist, 2 days at $700./day 
supervisor 

Subtotal: $16,040. 

GENERAL EXPENSES 

Magnetometer rental $95./day x 8 days - $760- 
Computer rental $25./day x 20 days -$500. 
I.P. System rental $225./day x 20 days- $4500. 
Consumables Geological at $25./day x 15 days - $375. 

Truck rental 2 trucks at $500.each - $1000. 
Geophysical at $25./day x 20 days - $500. 

Airfares 3 at $155.- one way - $465. 
Room and board - 102 mandays at $32./da~ - $3264. 
Report compilation - $4000. TOTAL: $55,704. 

. . _... ..’. 
~ 
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HARDY ASSOCIATES (1978) LTD. 
CONSULTING ENGINEERING a PROFESSIONAL SERVICES 

B.Sc. (Geoloqy) Un ive r s i ty  of Toronto, 1965 
Thes is :  A Pet rographic  Study of the Carg i l l  L a k e  
Ca rbona t i t e ,  On ta r io  (J. G i t t i n s )  

M.Sc. (Geology) M c G i l l  Un ive r s i ty ,  1969 
Thesis: 
Mine, On ta r io  (G.R. Webber) 

Trace Element Study of O r e  from the Temagami 

1. Prospectors and Developer's Assoc ia t ion ,  Member 
2. G e o l o g i c a l  Assoc ia t ion  of Canada, F e l l o w  
3. Mineral Deposits Division, GAC, Member 
4. Canadian I n s t i t u t e  of Mining and Metallurgy, Member 
5. Calgary Mineral  Exp lo ra t ion  Group, Member 
6. Assoc ia t ion  of Explora t ion  Geochemists,  Voting Member 

February, 1984 - 
P r e s e n t  

September, 1982 - 
February,  1984 

Mineral Exp lo ra t ion  Consultant:  
F i e l d  and O f f i c e  programs i n  exploration f o r  go ld ,  
uranium and bery l .  Field work i n  geological and 
geochemical mapping i n  On ta r io  and B r i t i s h  
Columbia. 

Minerals Div is ion ,  A G I P  Canada L td .  
O f f i c e  Geologist (Supervisor J .A.  C l i m i e ,  
Explora t ion  Manager, Minera ls )  

Responsible f o r  l i terature  re sea rch  on uranium 
projects i n  Saskatchewan, reconnaissance  precious 
metals ven tu res  and concepts i n  Yukon, B.C.; 
compi la t ion  of publ i shed  and unpublished data on 
specific projects; p r e p a r a t i o n  of data ,  slides, 
maps, etc. for management p r e s e n t a t i o n s ;  o rde r ing ,  
process ing  and d i s t r i b u t i o n  of p u b l i c a t i o n s  and 
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HARDY ASSOCIATES (19781 LTD. 
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES 

maps; a s s i s t i n g  w i t h  w r i t i n g ,  e d i t i n g  and 
product ion of r e p o r t s ;  des ign  and execut ion of 
geochemical da t a  handling system f o r  f i e l d  
projects; a s s i s t i n g  i n  f i e l d  work as required.  

January,  1981 - S t r a t e g i c  Minerals  Div is ion ,  
March, 1982 P h i l l i p s  Petroleum Canada Limi ted  

Calgary,  Alberta 
Staff Minerals  Geologist (Supervisor  W.B. 
Anderson, Explora t ion  Manager) 

Prospect eva lua t ion  for base and precious metals 
i n  B.C., Yukon, Ontar io;  o rde r ing  and processing 
of pub l i ca t ions ,  maps; i n  charge  of l i b r a r y  and 
t e c h n i c a l  files; assisted i n  superv is ion  of 
uranium j o i n t  venture  i n t e r e s t s ,  Saskatchewan; 
f i e l d  work on uranium project, B a k e r  Lake a rea ,  
N.W.T. 

June, 1979 - 
June, 1980 

June, 1974 - 
April, 1979 

Explora t ion  Div is ion ,  Eldorado Nuclear l t d .  
O t t a w a ,  On ta r io  
Research G e o l o g i s t  (Supervisor Dr .  E.E.N. Smith, 
Senior  Geologis t ,  Exploration) 

Responsible f o r  l i b r a r y ,  o rder ing  and d i s t r i b u t i o n  
of maps and pub l i ca t ions ;  assessment  work  
compilat ions,  Saskatchewan uranium projects; 
research i n t o  uranium environments involving da ta  
ga the r ing  , compilat ion,  i n t e r p r e t a t i o n .  

Lee Geo-Indicators Limited 
S t i t t s v i l l e ,  Ontar io  
P r o j e c t  Geoloqist (3 y e a r s  part-time, 2 y e a r s  
f u l l - t i m e ;  Supervisor  Dr .  H.A. Lee ,  P re s iden t )  

F i e l d  work i n  nor thern  On ta r io  prec ious  metals  
projects; w r i t i n g ,  e d i t i n g ,  product ion of reports; 
d r a f t i n g :  compilat ion of publ i shed  and assessment 
r e p o r t s ,  engineer ing geology terrain ana lys i s .  

Winter 1970 - M c G i l l  Univers i ty ,  Department of Geology 
1971 Research A s s i s t a n t  (part-time) to  Dr. V.A. S a u l l .  

Summer 1965 Keevil  Mining Group, Geophysical Engineering and 
Surveys L i m i t e d  
F i e l d  Mapping of a r e a  around Temagami Mine under 
T.O.H. Patrick. 



Summer 1964 

Summer 1963 

Summer 1962 

0.30 

HARDY ASSOCIATES Cis781 LTD. 
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES 

Keevil Mining Group, Geophysical Engineering and 
Surveys Limited 
Office Geologist (Toronto) f i e l d  work, under 
T.O.H. Patrick and N.B.  K e e v i l ,  Jr. 

Geological Survey of Canada, Age Determination 
Laboratory 
Research Ass i s tant  under Dr. R.K.  Wanless 

Geophysics Div is ion,  Univers i ty  of Toronto 
Research Ass i s tant  under Dr. J.  Tuzo Wilson 
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HARDY ASSOCIATES Cis781 LTD. 
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES 

WILLIAM J. SCOTT 

Associate and Chief Geophysicis t ,  Geotechnical  Div is ion ,  Calgary.  

B)UCATION 

1972 Ph.D (Applied Geophysics) . & G i l l  Univers i ty  
Montreal,  Quebec 

1965 M.A. (Phys ics ) ,  Un ive r s i ty  of Toronto 
Toronto,  Ontar io  

1962 B.A. Sc. (Engineering Physics)  , Unive r s i ty  of Toronto,  
Toronto,  On ta r io  

Spec i a l i z a  t ion  : Engineering and minera l  exp lo ra t ion  geophysics ,  
computer a p p l i c a t i o n s ,  ins t rumenta t ion  i n  
electrical measurements. 

PROFESSIONAL 
AFFILIATIONS: P ro fes s iona l  Geophysicist (Alber ta )  

P ro fes s iona l  Engineer (Alber ta ,  Ontario) 
Geological  Assoc ia t ion  of Canada 
Soc ie ty  of Explora t ion  Geophys ic i s t s  
Canadian Soc ie ty  of Explora t ion  Geophys ic i s t s  
Canadian Geophysical Union 

EMPLOYMENT RECORD 

1980 - Presen t  Hardy Associates (1978) Ltd. 

1971 - 1980 Geological  Survey of Canada 

1965 - 1971 M c G i l l  Un ive r s i ty  and Loyola of Montreal 

1962 - 1965 

1959 - 1965 Huntec Ltd. 

Univers i ty  of Toronto 

PERTINENT EXPERIENCE 

1980 - Presen t  Hardy Associates (1978) Ltd. 

Geophysicis t  on exp lo ra t ion  programs f o r  base and 
p rec ious  metals. Car r i ed  o u t  surveys  f o r  bedrock 
depth de te rmina t ion ,  g ranu la r  materials inventory 
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WILLIAM J. SCOTT - Continued 

HARDY ASSOCIATES (is78) LTD. 
CONSULTING ENGINEERING a PROFESSIONAL SERVICES 

f racture-system mapping, permafros t  mapping, 
de te rmina t ion  of elastic moduli by dynamic 
measurements, electrical and e lec t romagnet ic  
measurements of r e s i s t i v i t y .  Responsible  f o r  
geophysics  i n  m u l t i - d i s c i p l i n a r y  projects to 
eva lua te  f l u i d  impoundment s t r u c t u r e s ,  map 
contaminant plumes and des ign  m i t i g a t i v e  
measures. Developed computer programs for 
i n t e r a c t i v e  i n t e r p r e t a t i o n  of electrical  and 
elec t r  omagn e t  ic measurements . Designed and 
c a r r i e d  o u t  experimental  f i e l d  s t u d i e s  i n  induced 
p o l a r i z a t i o n  and seismoelectric effects. 
Responsible  for design,  development and o p e r a t i o n  
of water-borne Induced P o l a r i z a t i o n  system. 

1971 - 1980 Geological  Survey of Canada, Resource Geophysics 
and Geochemistry Divis ion.  (Head ,  Electr ical  
Methods S e c t i o n  1979-1980). 

Research geophysicist for projects involving 
development of a i r b o r n e  and ground electrical and 
e lec t romagnet ic  techniques  and t h  eir a p p l i c a t i o n  
to problems i n  mapping permafrost  d i s t r i b u t i o n ,  
t h i ckness  and ice content .  Co-cordinator of 
geophysics  component, AECL/EMR program for 
geo log ica l  d i s p o s a l  of high-level  r a d i o a c t i v e  
wastes (Radwaste program). P r i n c i p a l  
I n v e s t i g a t o r  f o r  electrical and e lec t romagnet ic  
techniques  i n  mapping f a u l t s  and shear  zones i n  
Radwaste Program. Cooperated with Geonics L t d .  
i n  design and f i e l d  t e s t i n g  of EM 16R VLF 
r e s i s t i v i t y  u n i t .  Technical  Author i ty  for 
development of Buntec M4 I P  r e c e i v e r  under DSS 
Unso l i c i t ed  Proposal Program. Led development of 
water-borne system for electrical r e s i s t i v i t y  
measurement. Trained B r a z i l i a n  g e o p h y s i c i s t s  i n  
prospec t ing  geophysics  i n  t h e  f i e l d  i n  B r a z i l  and 
i n  Northern Canada. Taught g radua te  cour se  i n  
electrical methods a t  &ole Polytechnique de 
Montreal ( i n  French) i n  1975-1976. 

Field exper ience  included permafrost  s t u d i e s  i n  
t h e  Yukon, Mackenzie Val ley  and Delta, and Arctic 
Is lands .  Prospec t ing  geophysical  s tud ies  i n  NWT, 
Saskatchewan, Ontar io ,  Quebec, New Brunswick and 
Nova Scotia. Combined geological /geophysical  
mapping programs i n  Manitoba, Ontar io ,  N e w  
Brunswick and Nova Scotia. 
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WILLIAM J. SCOTT - Continued 

1965 - 1971 

1962 - 1965 and 
1959 - 1965 

= G i l l  Univers i ty ,  Department of  Mining 
Engineering and Applied Geophysics 

I n  Ph.D. s t u d i e s  sponsored by G.S.C., developed 
equipment f o r  and c a r r i e d  out  f i e l d  measurements 
of complex induced p o l a r i z a t i o n  responses  of 
metallic su lphid  es . 
Designed, b u i l t  and opera ted  l a b o r a t o r y  equipment 
f o r  scale modelling for geophysical  studies i n  
minera l  explora t ion .  Taught undergraduate  course 
i n  exp lo ra t ion  geophysics a t  Loyola of Montreal. 
Ran geophysical  f i e l d  school  f o r  Loyola and 
M c G i l l ,  t augh t  f i e l d  procedures  i n  g r a v i t y ,  
magnetic,  r e f r a c t i o n  seismic, e lec t romagnet ic  and 
electrical methods. 

Univers i ty  of Toronto, Dept. of  Phys ics  
Huntec Ltd. 

For MA t h e s i s  made s y n t h e t i c  sulphide-bearing 
r o c k s ,  b u i l t  l abo ra to ry  equipment, and measured 
non-linear effects associated w i t h  Induced 
P o l a r i z a t i o n  phenomena. 

A s  operator, p a r t y  c h i e f  and geophys ic i s t  f o r  
Huntec L t d . ,  c a r r i e d  o u t  and i n t e r p r e t e d  
geophysical  surveys for engineer ing and minera l  
prospecting. Experienced i n  magnetic,  g r a v i t y ,  
r e f r a c t i o n  seismic, electrical and EM methods. 
F i e l d  experience i n  B.C., Yukon, NWT, Alber t a ,  
Manitoba, Ontar io ,  Quebec, N e w  Brunswick and Nova 
Scotia. Responsible  i n  1965 for major ground 
geophys ica l  program to follow up a i r b o r n e  survey 
over  80 x 120 m i l e  concession i n  Moose River  area 
which r e s u l t e d  i n  d iscovery  of Consol idated 
Mor r i son/Esso  n iob  ium-bear ing carbona ti te. 
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Geophysics, v. 34, no. 1, pp. 87-100, 1969. 

Scott, W . J . ,  and F r a s e r ,  D.C.; D r i l l i n g  of EM anomalies  caused by 
overburden; CIM Bu l l . ,  v. 66, no. 735, pp. 72-77, 1972. 

Kurfurs t ,  P.J.,  Isaacs, R.M., Hunter,  J .A. ,  and S c o t t ,  W.J . ;  Permafrost  
s t u d i e s  i n  t h e  Norman Wells region,  N.W.T. Aitken, J . D .  and 
Glass, D.J . ,  Ed i to r s .  Proc .  of Sumposium on Canadian Arctic 
Geology, GAC, pp. 277-279, 1973. 
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S c o t t ,  W. J. and Hunter, J .A.  S i t e  Inves t iga t ions :  Geophysical Surveys: 
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permafrost .  National Research Council, Canada, Technical  Memorandum 
8133, p. 92-96, 1975. 

Sco t t ,  W . J . ;  Prel iminary experiments i n  marine r e s i s t i v i t y  near 
Tuktoyaktuk, Dis t r ic t  of Mackenzie: Geol. Surv. Can., Paper 75-I.A, 
p. 141-145 , 1975. 
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McLaren, P., S c o t t ,  W . J .  and Hunter,  J .A. ;  The impl i ca t ions  of 
geophysical  s t u d i e s  on t h e  permafrost  regime and s u r f i c i a l  geology, 
Melville I s l and  and Byam Channel, N.W.T. Geol. Surv. Can., Paper 
75-1Bf pp. 39-45, 1975. 
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r e f l e c t i o n  and r e f r a c t i o n  sounding i n  permafrost .  G e o l .  Surv. Can., 
Paper 75-1C, pp. 335-341, 1975. 

Hunter, J.A. and Scott, W.J.;  Geophysical i n v e s t i g a t i o n s  of ground ice, 
Tuktoyaktuk Peninsula ,  N.W.T. Ice, v. 44,  p. 7-8, 1974. 

S c o t t ,  W . J . ;  Involuted H i l l  Test Si te ,  Tuktoyaktuk, N.W.T. Ice, v. 46 ,  
1976. 
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D. Joglo BAfpoIJR 

Geophysicis t ,  Geotechnical  Div is ion  

EDUCATION 

1982 B.A.Sc. Geological Engineering (Geophysics Option) 
Un ive r s i ty  of B r i t i s h  Columbia, Vancouver. 

Province of Alberta Blasting Permit 

PROFESSIONAL AFFILIATIONS 

Member, 'Assoc ia t ion  of P ro fes s iona l  Engineers  of B r i t i s h  Columbia. 

Member, Soc ie ty  of Explora t ion  Geophysicis ts .  

1984 - Presen t  Hardy Associates (1978) Ltd .  

1982 - 1984 D.R. P i t e a u  Associates Ltd .  

1981 - Summer B.C. Hydro and Power A u t h o r i t y  

1980 - Summer Utah Mines L td .  

PERTINENT EXPERIENCE 

Geotechnical  engineer ing r e s p o n s i b i l i t i e s  have included 
geophysical  i n v e s t i g a t i o n s  and soil i n v e s t i g a t i o n s  for a range of 
p r o j e c t s  with emphasis on t r a n s p o r t a t i o n  c o r r i d o r  s t u d i e s ,  groundwater 
p o l l u t i o n  d e t e c t i o n  and monitoring, and a q u i f e r  eva lua t ion  and 
dewatering s tud ie s .  

This work has included f ie ld  supe rv i s ions ,  engineer ing , 
r epor t ing  and c l i e n t  l i a i s o n .  Mr. Balfour  holds  a seismic and m u l t i p l e  
series electric blasting t i c k e t  w i t h  the Workers Compensation Board of 
B r i t i s h  Columbia, and a b l a s t i n g  permit for the Province  of Alberta. 

Related exper ience  w i t h  computer systems has  included 
Hewlett-Packard desktop computers programmed i n  BASIC and va r ious  
mainframe computers ope ra t ing  i n  t h e  FORTRAN language. 

I 
I 
I 
I 
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LIST OF RELEVANT WORK EXPERIENCE 
GEOPHYSICS 

DATE JOB NAME DESCRIPTION OF WORK 

3/85 Simonette River P i p e l i n e  Ran a r e f r a c t i o n  seismic survey 
Re-route s tudy ,  to map bedrock  a t  a proposed 
Grande P r a i r i e ,  Alberta pipeline re-route. Performed d a t a  

process ing  and report wr i t i ng .  

1/85-3/85 Syncrude and OSLO Tar Sands Ran 113 km of r e f r a c t i o n  seismic to 
Explora t ion ,  map geologic con tac t s .  Ass is ted  
F o r t  McMurray, Alberta with d a t a  process ing  and report 

wr i t i ng .  

12/84 Nicotta Lake  Flood Con t ro l  Ran a r e f r a c t i o n  seismic survey to  
Merritt, B.C. determine  foundat ion  c o n d i t i o n s  for 

a small flood c o n t r o l  s t r u c t u r e .  

11/84 Chill iwack Hatchery Ran a g r a v i t y  survey to d e l i n e a t e  
C h i l l i w a c k ,  B .C. the boundaries of a bu r i ed  va l l ey .  

6/84-9/84 Coquiha l la  Highway Ran over 30 l i n e s  of r e f r a c t i o n  
seismic f o r  determining bedrock 
c o n f i g u r a t i o n  near  r o c k  and soil 
c u t s .  I n t e r p r e t e d  seismograms. 

Hope to Merritt, B.C. 

5/84 Quesnel Hatchery 
Quesnel,  B.C. 

Assisted with a r e f r a c t i o n  seismic 
survey to op t imize  t h e  l o c a t i o n  of 
a large water supply w e l l .  

8/83-9/83 Haney Firef ight ing School Ran a r e s i s t i v i t y  profile across a 

plume to p rov ide  b a s e l i n e  
groundwater q u a l i t y  data. 

Maple Ridge, B.C. p o t e n t i a l  groundwater contamination 

11/82 B.C. Railway Anzac Spur 
P r i n c e  George, B.C. 

6/8 1 Liard River Damsite 
I n v e s t i g a t i o n ,  
F o r t  Nelson, B.C. 

7/80-8/80 B r i  Coal Proper ty  
Hudsons Hope, B.C. 

Ran a r e s i s t i v i t y  survey for 
grounding des ign  of a n  electric 
railway. 

Surveyed 13 boreholes  w i t h  a 
downhole logging machine. Assisted 
w i t h  i n t e r p r e t a t i o n  of logs. 

Assisted w i t h  approximately 35 km 
of r e f r a c t i o n  seismic data to 
fac i l i t a te  mine planning. 
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STATEMENT OF QUALIFICATIONS: SUSAN A. SCOl"l! 

I, Susan A. Scott, of Calgary Alberta, do hereby c e r t i f y  t h a t :  

1. I a m  a Mineral  Explora t ion  Consul tan t  with an  o f f i c e  a t  

1950-13 Street S.W., Calgary,  Alberta, T2T 3P6. 

2. 

3. 

4. 

5. 

6. 

I graduated i n  Geological Sc iences  from t h e  Un ive r s i ty  of 
Toronto i n  1965. I ob ta ined  an  M.Sc. i n  Geology 

(Geochemistry) from & G i l l  Univers i ty  i n  1969. 

I have p r a c t i c e d  my pro fes s ion  cont inuous ly  s i n c e  graduat ion ,  

wi th  t h e  except ion of t h e  per iod  1971-1974. 

I am a Fellow of the Geological Association of Canada. 

I have no i n t e r e s t  i n  Cedarmine Resources Inc.  or t h e  Like ly  

proper ty ,  nor do I expect  to r e c e i v e  or a c q u i r e  any such 
i n t e r e s t  i n  t h e  fu tu re .  

rC**------- I. ,-- %->>. /y- /_/ -- ' ~ 

I superv ised  t h e  performanCej.,.qf thi-s  sur1 
P 
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STATEMENT OF QUALIFICATIONS: WILLIAM J. SCOTT 

I, W i l l i a m  J. Scott, of  Calgary Alber ta ,  do hereby c e r t i f y  t h a t :  

1. I a m  Chief Geophysicis t  of Hardy Associates (1978) Ltd.r  w i t h  

a n  o f f i c e  a t  221-18 Street S.E.# Calgary,  Alberta, T2E 655. 

2. 

3. 

4.  

5. 

6. 

I graduated i n  Engineering Phys ics  (Geophysics Option) from 

t h e  Un ive r s i ty  of Toronto i n  1962. I ob ta ined  an  M.A. i n  

Geophysics from t h e  Un ive r s i ty  of Toronto i n  1965, and a PhD 

i n  Applied Geophysics from M c G i l l  Univers i ty  i n  1972. 

I have p r a c t i c e d  my pro fes s ion  cont inuously s i n c e  graduat ion ,  

and have been w i t h  Hardy Associates s i n c e  1980. 

I am a r e g i s t e r e d  P r o f e s s i o n a l  Engineer i n  Ontario and 
Alberta, a r e g i s t e r e d  P ro fes s iona l  Geophysicis t  i n  Alberta, 

and a Fellow of the Geological  Assoc ia t ion  of Canada. 

I have no i n t e r e s t  i n  Cedarmine Resources Inc. or the Like ly  
proper ty ,  nor do I expect  to r e c e i v e  or a c q u i r e  any such 

i n t e r e s t  i n  t h e  fu tu re .  

I superv ised  t h e  performance of t h i s  survey n i g h t l y  by 

te lephone  and i n  person by t w o  v i s i t s  to the f i e l d ,  i n  the 

middle and a t  t h e  end of the survey. 

'., P. , Geoph . I  FGAC 
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AND CHARGEABILITY 
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Apparent r e s i s t i v i t y  values are shown in compressed exponential 
form: 

means 
or 

48.+1 
48 x l o 1  
480 ohm-metres. 

Contours are spaced logarithmically.  

Where a reading was not read or the  value is considered 
unreliable,  t h e  value is replaced by "NR". 
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DETAILED GEOLOGY: HORSEFLY ROAD/SLUM GULCH 
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DAVE GROUP - HORSEFLY ROAD/SLUM GULCH DETAILED GM)IDGY 

The outcrop  occurs  a long t h e  nor th  s i d e  of the Horsef ly  Road, 

i n t e r s e c t i n g  t i e l i n e  11 nor th  a t  12+65 east. The exposure c o n s i s t s  of 

ou tc rop  wi th  i n t e r m i t t e n t  t a l u s  slopes obscuring t h e  exposure. Chainage 

values l i s t e d  below move southwest from t h e  north end of  t h e  sec t ion .  

2.5 to 22.9 m (5 m h igh) .  

- Basaltic Andesite,  con ta ins  f i n e l y  disseminated magnet i te  

and disseminated p y r i t e  ( %  i nc reas ing  from north to sou th ) .  Good 

hornblende development with c r y s t a l s  up to 1 cm. Epidote  a l t e r a t i o n  

i n c r e a s e s  nor th  to south.  

22.9 to 25.0 m. 
- Agglomerate, wi th  s y e n i t e  and more mafic  fragments,  rounded 

i n  an  epidote-rich weathered matr ix .  The agglomerate contacts the 

basalt ic a n d e s i t e  AZ015/60%, and is heavi ly  sheared parallel to t h e  

contact . 
25.0 to 36.9 m. 

- Basaltic a n d e s i t e  as above contacts s y e n i t e  dyke AZ140/60%. 

36.9 to 38.4 m (about  7 m h igh ) .  

- Syen i t e  dyke, pink, f i n e  gra ined  with blocky f r a c t u r i n g .  

F ine ly  disseminated magnet i te  occurs throughout. Tex tu re  is uniform, 

and contacts are  sharp ,  t rending  AZ080/70°E and AZ140/60°E. 

38.4 to 77.0 m. 
- Basaltic andes i t e ;  disseminated p y r i t e  increases S.W. to 

approx 5-10%. Trace c h a l c o p y r i t e  noted, and aga in  inc reases  S.W. The 

a n d e s i t e  is magnetic i n  t h e  nor th ,  and grades  to very magnetic i n  t h e  

south ,  t h e  a n d e s i t e  is heavi ly  s h o t  with carbonate ,  very weathered, 
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r u s t y ,  and crumbly, sheared AZ150/70%. Contac t  with t h e  s y e n i t e  dyke 

is sharp ,  wi th  some bleaching of t h e  volcanics .  Shearing parallels t h e  

c o n t a c t  a t  AZ080/70E. The contact with ep ido te  h o r n f e l s  is i n f e r r e d  a t  

77.0 m. 

77.0 to 99.5 m. 
- Highly ep ido t i zed  ho rn fe l s ,  l i g h t  green,  deeply weathered. 

Good hornblende c r y s t a l  development l o c a l l y ,  between 1-5 nun. Some 

disseminated p y r i t e ,  l o c a l l y  concent ra ted  (1-2%) wi th  hemat i te  h a l o  (non 
magnet ic) .  Epidote  h o r n f e l s  c o n t a c t s  basaltic a n d e s i t e  a t  t h e  top of 
r i d g e  AZ107/90°. Top of outcrop roughly 9 m high. 

99.5 to 102 m. 
- S y e n i t e  dyke, pink, carbonated,  wi th  disseminated magnetite.  

102.0 to 106.0 m. 
- Epidote  ho rn fe l s  as above, con tac t ing  s u l p h i d e  r i c h  

andes i t e .  Deeply weathered. 

106.0 to end. 

- Basaltic andes i t e ,  deeply weathered with massive p y r i t e  

l o c a l l y  to 30-40%. Some s y e n i t e  noted, poss ib ly  a small vein. The 

contact t r e n d s  AZ190 wi th  d i p  no t  d i scernable .  Outcrop  roughly 3 m h igh  

and d i sappea r s  under t a l u s  and vegeta t ion .  Sampled DR-85-1. 

0.66 
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APPENDIX G 
GEOPHYSICAL EQUIPMENT 
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The PPM-375 is the most recent addition to EDA’s 
OMNIMAC series of magnetometers and gradiometers. 
It combines features of EDA’s PPM-350 Total Field 
Magnetometer and PPMQOO Base Station Magneto- 
meter in one dual-purpose unit. This user oriented 
approach exemplifies EDA’s pioneering efforts in the 
development of advanced geophysical systems. 
This approach is another reason why EDA has shipped 
more microprocessor-based proton precession ground 
magnetometers in the highly competitive Canadian 
market than any other company in recent years. 

As a portable field 
unit. . . 

Faster surveys 
Simplified Fieldwork 

0 Highly Repeatable Data 
0 Easier Data Interpretation 
0 Computer Compatible 

‘As a base station. . 
Automatic Diurnal 

Programmable Base Field 
Automatic Base Field 

Calculates Differential 

Programmable Cycling 

Computer Compatible 

Corrections 

Calculations 

Field Variations 

In terva I 



.As a portable field unit.,. 
the PPM-375 
OMNIMAG is a 
portable proton 
precession survey 
magnetometer 
that measures 
and records in 
memory the 
earth's magnetic 
field at  the touch 
of a key. It 
identifies and 
records the 
location, time of 
each measure 
ment, computes 
the statistical 
error of the 
reading and 
records the decay 
and strength of I the signal being measured. 

I' 
I 
I 
I. 
I 
I 
I' 
I' 

Packaged in a compact, lightweight 

Drovides: 
teatures rugged housing, me PPM-375 

A visual readout and storage of the 
following information in an 
absolutely secure memory that 
prevents data loss or tampering: 
- total field magnitude - time of measurement - grid coordinates for every 

reading 
- direction of travel along 

grid lines - statistical error of the total field 
reading - signal strength and decay 
measurement 

Users have a choice of three data 
storage modes: - manual record - spotrecord - automatic update record 
Each reading is automatically 
assigned a record number which 
can also be used to identify 
readings measured off the grid. This 
also serves to recall data, simply by 
entering the record number. 
More than one reading can be taken 
a t  one point without updating the 
current station number. 
Sub-grid coordinates and position 
update are given, permitting more 
detailed study within the main grid, 
without altering main grid data. 

Major Benefits 
Faster Surveys 
Survey productivity is significantly in- 
creased with the PPM-375 because: 
- a reading can be taken and stored 

in only 4 seconds 
- a second reading is normally not 

required because the data is so 
repeatable - the statistical error is calculated for 
each reading providing an indica- 
tion of whether an additional 
reading may be required. 

Using the PPM-375, operators have 
covered as much as 15km per day in 
ideal conditions. 

Simplified Fieldwork 
m e  PPM-375 solid state memory 
makes surveys easier to conduct 
because: 
- the need to write down results is 

eliminated. Time, field reading, grid 
co-ordinates, etc., are simultan- 
eously stored. 

- diurnal corrections can be done 
automatically with the use of 
another PPM-375 or PPM-40 to 
eliminate 2-3 hours of tedious 
calculations. 

Highly Repeatable Data 
The PPM-375 provides users with 
repeatable data that Significantly 
reduces the requirement for multiple 
station readings. Typical tieiine 
accuracies of k0.5 gammas are 
obtained. 
This data quality is due to: 
- a patented. Signal Processing 

Technique 
- Constant Energy Polarization that 

maintains equal energy to the 
sensor 

- processing sensitivity to k0.02 
gamma 

- Automatic Fine Tuning which uses 
the previous reading as the base for 
the next. 

'the signal processing technique utilized in 
me OMNIMAC series is protected by patents 
granted in various countries. 

Easier Data Interpretation 
The PPM-375 makes geophysical inter- 
pretation easier because: 
- more information such as statistical 

error, the signal strength and decay 
rate measurement is displayed and 
stored with every reading 

- line profiles can be obtained 
immediately with portable field 
computers such as the HP-85 
through available software. 

All EDA OMNIMAG systems can be 
interfaced with many commercial 
computers which are compatible with 
RS-232C. This enables the operator to: 
- obtain contour or other maps, 

immediately after the end of survey 
- store permanently in the DCU-200 or 

for further analysis. 

Computer Compatible 

field computer cassettes the data 

Other Benefits 
Error Analysis 
This unique feature is a great time 
saver because the calculation of the 
statistical error of each reading lets 
the operator make an on-the-spot 
decision whether that reading 
should be stored or not. 

Higher tolerance to local gradients 
is possible due to a patented signal 
processing method and to a minia- 
ture sensor design utilizing a highly 
optimized sensor geometry. 

Higher Gradient Tolerance 

Complete Data Protection 
Field data stored in memory is 
totally protected for 4 years by the 
lithium backup battery. This battery 
ais0 provides power to the real- 
time clock. 
Data Recall 
Daily readings can be recalled either 
by record number or in sequence. 
Power Su pp I y Versat i I it y 
Users can choose from non- 
magnetic rechargeable sealed lead- 
acid battery cartridges or belts and 
disposable "C" cell battery 
cartridges or belts. 
Decimal Spacing 
Intermediate readings can be 
stored every 12.5 units, while using 
the usual 25-unit station interval. 
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me PPM-375 

measures 
and stores in 
Its memory 
the daily 
fluctuations 
of the 
earth's 
magnetic 
field. Used 
with other 
OMNIMAC 
units, the 

base 

OMNIMAC 

PPM-375 

Automatic Diurnal Corrections 
The PPM-375 OMNIMAC Base Station 
corrects automatically the field data 
for diurnal variations when used with 
another PPM-375, with a PPM-350 or 
with a PPM-500 Vertical Gradiometer. A 
linear interpolation algorithm is used 
for corrections. 

Programmable Base Field 
Once the operator has identified the 
ideal base field value a t  the end of the 
first day, he can reprogram the base 
field and the PPM-375 will recalculate 
all stored readings with reference to 
the new base field. 

Stores & Prints Data 
Simultaneously 
The PPM-375 can record and print 
out data simultaneously. Printed 
data can still be retained in 
memory. 

Linked with another OMNIMAC the 
PPM-375 provides a choice of 3 data 
formats as shown below. 

The PPM-375 Base Station can be 
operated from: 
- a 12 volt DC car battery - rechargeable sealed lead-acid 

Three Data Output 
Capabilities 

Power Supply Flexibility 

battery cartridge or belt 
station corrects automatically, in just a 
few minutes, total field data for diurnal Automatic Base Field 
variations. Calculations 

The PPM-375 calculates automatically Features for each readincr the difference be- 

- disposable "C" cell battery 

Versatile Charging Options 
cartridge or belt 

tween the measured earth's field and 
the base field value previously 
entered in by the Operator. 

Calculates Differential Field 
Variations 

The sealed lead-acid batteries can 
be recharged with: 
- a 12 volt DC car battery, through 

the DCU4W Thermal Printer, or - any other AC power source 
Expanded Memorv Capability 

The PPM-375 OMNIMAC in the base 
station mode: 

Automatically corrects magnetic 
field data for diurnal variations and 
base field values. 
Records each base station value in 
the following format: 
-time of measurement 
- magnitude of total field 
- difference from the base field 

- difference from the previous 

- sequential record number 
Stores 2550 sets of readings, the 
equivalent to 10.6 hours of continu- 
ous unattended monitoring a t  15- 
second sample interval. 
Simultaneously outputs data to  a 
choice of data collection units as it 
is being stored in memory. 
Outputs data in a choice of three (3) 
formats: - corrected total field data 
- uncorrected total field data 
- base station data Only 

The PPM-375 calculates automatically 
the difference between the current 
reading and the previous one, to 
0.1 gamma. 

The PPM-375 memory capability of 
2550 sets of readings can be 
expanded to 11,475 readings when 
used with the DCU-200 Digital 

value 

reading 
Programmable Cycling Interval 
The operator can have the PPM-375 
cycle a t  any interval, in one second 
increments, from a minimum of 5 
seconds to a maximum of 60 minutes. 

Computer Compatible 

interfaced with many commercial 
computers which are compatible 
with RS-232C. 

All EDA OMNIMAC Systems can be 

- 

Magnetic Recorder. 

Real time clocks can be 
synchronized to the nearest second 
when using the PPM-375 with any 
other OMNIMAC unit. 
Environmental 
De pen dab il i ty 
PPM-375 operates in temperature 
extremes of -40°C to + 55°C. A t  
-25OC, a heater is automatically 
activated to ensure LCD 
performance. 

Internal Real lime Clock 



The OMNIMAC PPM-375 interfaces with 
a variety of data collection units, Specifications including.. . 

Lead-Acid Battery Cartridge 
Sensor 

1.9kg, 235 x 105 x 90mm 
1.2kg, 56mm diameter x 200mm 
Instrument console; sensor; 3-meter 
cable, 30-meter cable for base station 
(for sales only), aluminum sectional 

System Complement 

sensor staf f ,  power supply, harness 
assembly, operations manual. 

T I 

Telex 06 23222 EDA TOR 
Cable Instruments Toronto 

InUSA 
EDA Instruments Inc 
5151 Ward Road 
Wheat Ridge. Colorado 

Telex 00450681 DVR 

(416) 425-7800 

U 5 A 80033 

Dynamic Range 
Capture Range 

Tuning Method 

18,000 to 103,000 gammas 
f 25% relative to ambient field strength 
of last stored value 
Tuning value is calculated accurately 
utilizing a specially developed tuning 

Dynamic Range 
CaDture Range 

18,000 to 103,000 gammas 
i 25% relative to ambient field strength 

Tuning Method Tuning value is calculated accurately 

algorithm. 
Display Resolution 0.1 gamma. 
Processing Sensitivity k0.02 gamma. 
Mathematical Truncation Error k0.02 gamma. 
Statistical Error Resolution 0.01 gamma. 
Absolute ACCuraW 

Standard Memory Capacity 
Display Custom-designed, ruggedized liquid 

* I 5  ppm at 23OC, 50 ppm over the 
oDerating temperature range. 
2550 data blocks or readings 

crystal display with an operating 
temperature range from -40°C to + 55°C. 
The display contains six numeric digits, 
decimal point, battery status monitor, 
signal decay rate and signal amplitude 
monitor and function descriptors. 
5,000 gammas per meter (typical). 
A) Diagnostic testing (data and program- 

mable memory, 
6) Self Test (hardware) 

cleaniness is consistent with the 

Gradient Tolerance 
Test Mode 

Sensor Optimized miniature design. Magnetic 

specified absolute 
Sensor Cable Remains flexible in 

specified; includes strain-relief T connector. I 
Cycling Time (Base Station Mode) 

Operating Environmental Range 

Power Supply 

Programmable from 5 seconds up to 
60 minutes in 1 second increments 
- 4 O O C  to + 5 5 T ;  0-100% relative 
humidity; weatherproof. 
Non-magnetic rechargeable sealed lead- 
acid battery cartridge or belt; or 
Disposable "C" cell battery cartridge or 
belt; or 12v DC power source option for 
base station operation. 
2,000 to 5,000 readings, depending upon 
ambient temperature and rate of 
readings. 

3.4kg. 238 x 150 x 250mm 

Battery Cartridge/Belt Life 

Weight and Dimensions 
Instrument Console onlv 

Thermal Printer, 
AC and internal / 

- DCU-040 
40-Character 
Thermal Printer, 

AC onlv. operation 

EDA Instruments Inc 
I Thorncliffe Park Drive 
Toronto, Ontario 
Canada M4H 1c9 

I sOMNlMAC is a registered trademark of 
EDA Instruments Inc 

Printed in Canada 
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The PPM-350 is the latest addition to EDA's 
OMNIMAG*TM series of magnetometers and 
gradiometers. tt is engineered to provide users 
with the latest state-of-the-art advances in 
microprocessor technology, including many 
features that are unique in the field. 

Major benefits and features include: 
Significant increase in productivity 
Lowered survey costs 
Automatic diurnal correction 
Programmable grid coordinates 
Highly reproduceable data 
Ergonomic design 
Simplified fieldwork 
Computer-compatible 

I 
. .. . . . . -. . .... . ._ .- . - . . . .- 



The EDA OMNIMAG PPM-350 is a 
high-technology, proton precession 
total field magnetometer that 
measures and records the earth's 
magnetic field a t  the simple 
touch of a key. It identifies and 
records the location, time of each 
measurement, computes the 
statistical error, and records the 
decay and strength of the signal 
being measured. 
The PPM-350 is a microprocessor- 
based system and employs a 
memory magnetometer concept 
pioneered by EDA. 
Packaged in a compact, lightweight, 
rugged housing, the PPM-350 in- 
corporates ergonomic-design 
features that provide maximum 
comfort and ease-of-operation in 
the field. It is used in a chest- 
mounted mode with a shoulder- 
harness. It has a large Liquid Crystal 
Display for easy reading, even in 
direct sunlight, and its oversized 
touch-sensitive keyboard permits 
cold-weather operation without 
having t o  remove gloves. 

P 

In a typical field survey operation, 
the PPM-350 can perform all of the 
following functions: 

A visual readout and storage of 
the following information in an 
absolutely secure memory 
that prevents data loss or 
tampering: 
- total magnetic field 

magnitude 
- time of measurement 
- grid coordinates for every 

reading 
- statistical error of total field 

reading 
- signal strength and decay 

measurement 
Users have a choice of three 
input, or data storage, modes: 
- manual record 
- spot record 
- automatic update record 
Users also have a choice of three 
output modes: 
- to a DCU-200 magnetic 

- to a DCU-040 or DCU-400 

- to any RS-232C-compatible 

Each reading is automatically 
assigned a record number which 
can also be used to identify loca- 
tions of measurements taken 
off the grid. This also serves to 
recall data, as well, simply by key- 
ing in the record number. 
Sub-grid coordinates and posi- 
tion up-date are given, permit- 
ting more detailed study within 
the main grid, without altering 
main grid data. 
Many readings can be taken a t  
one point to verify a reading, 
without updating the position. 

cassette recorder 

thermal printer 

microcomputer 

Features and Benefits 
Produ&ity Up, Costs Down 

Users of the OMNIMAG 
PPM-350 can enjoy in- 
creases in survey produc- 8 tivity by as much as 50% 
because of the solid-state 

.: features that aredesigned 
- into it. This increase in pro- 
ductivity, with resultant 
lower survey costs, is 
made possible because it 
enables the operator t o  
take measurements faster 
and with greater accuracy 

than onventional techniques 
permit. This, in turn, allows the 
survey operator to spend more 
time in the field surveying 
significantly more area than would 
be otherwise possible. 
Automatic Diurnal Correction 
Diurnal variations are corrected 
automatically and in just a few 
minutes, instead of the two or 
three hours required in manual 
operation. The raw total field data 
collected and stored in the PPM-350 
is corrected by the PPM-400 Base 
Station Magnetometer through a 
single cable link. Using the linear 
interpolation method, corrected 
data is produced faster and more 
accurately, because the possibility 
of human error is reduced. 
Programmable Grid Coordinates 
Measurements are also made 
faster and more accurately 
because the location of each 
reading is taken automatically on 
an incremental basis, and recorded 
along with the time of that 
measurement. An additional 
benefit of this feature is that it 
can provide the basis for computer 
plotting to obtain survey profiles. 
Highly Reproduceable Data 
The PPM-350 provides users with 
the highest confidence level in the 
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I 
lrgoiiomic Design 

data is a result of four leading- 
dge design features that 1 liminate the need for taking 

multiple readings: 
An exclusive Signal Processing 
Technique* 

- Constant Energy Polarization 
that maintains equal energy to 
the sensor even when the main I battery supply decreases 

- Sensitivity to f 0.02 gamma that 
ensures repeatability of readings 
Automatic Fine-Tuning that takes 
the previous reading as the base 
for the next 

Operator comfort and efficiency 
ere prime considerations in 
e design of the new PPM-350. It 6 lightweight and is encased in a 

ugged housing that permits 
peration in a wide variety of field 
onditions. The oversize keyboard 

enables the operator to take 
easurements without removing r loves. Large LCD's make reading 

much easier, even in bright 

K:::ork Simplified 
Since each reading is automatically 

ored in a non-volatile memory, 
he need to make handwritten 

notebook entries on total field 
agnitude, time of reading, line 

nd station numbers, etc. is 

for notebook usage by the 
perator, thereby improving pro- s; uctivity. Also, it allows field 

surveys to be made under all 
eather conditions. r omputer Compatible 

All EDA OMNIMAG systems can in- 
erface with any computer using E S-232C standard. This enables 

generation of profiles, contour 

1 

c 
e liminated. This reduces the need 

raps' 'Patent Pend!ng 

Other Features 
Data Recall. Daily readings can 
be recalled either by record 
number or in sequence. 
NOn-VOlatile Memory. A lithium 
battery with a lifeexpectancy of 
4 years provides total protection 
of data stored in memory and of 
the real-time clock in case the 
primary battery runs down or is 
removed. 
Environmental Dependability. 
PPM-350 operates in temperature 
extremes of - 3 5 O C  to 5 5 O C .  A t  
- 2 5 O C ,  a heater automatically 
activates to ensure LCD perfor- 
mance. Environmental sealing 
allows operation in very high 
humidity and in driving rain. 
Higher Gradient Tolerance. 
More accurate readings are 
obtained because the PPM-350's 
optimized sensor geometry and 
reduced size result in higher 
tolerances to local gradients. 
Power Supply Versatility Users 

battery belt or cartridge 
- disposable alkaline "C" cell 

battery belt or cartridge. 
Error Analysis. This unique 
feature is a great time saver 
because the calculation of the 
statistical error of each reading 
lets the operator make an on- 
the-spot decision whether that 
reading should be stored or not. 
Memory Upgrade. The stan- 
dard memory of 1383 readings 
is optionally expandable up t o  
2555 readings. 
Decimal Spacing. In termed i a t e 
readings can be stored every 
12.5 units, while using the usual 
25-unit station interval. 
Internal Real-Time Clock. More 
accurate and reliable measure- 
ments can be made and stored 
because time is taken to the 
nearest second. Also, the 
operator need not wear a wrist- 
watch, which is a common and . .  . 

can choose from a variety of 
power packages: magnetic interference. 
- rechargeable sealed lead acid 

often overlooked source of 



r Saecifications 
1 '  Dynamic Range 

Sensitivity 
Statistical Error Resolution 
Standard Memory Capacity 
Absolute Accuracy 

Display Resolution i Capture Range 

Display ! 
Gradient Tolerance 
Sensor 

Sensor Cable ! 
Operating Environmental Range 

Power Supply 

Battery Cartridge Life i 
Weight and Dimensions 

Instrument Console only 
Lead Acid Battery Cartridge 
Sensor 

18,000 to 93,000 gammas 
f 0.02 gamma 
0.01 gamma 
1383 data blocks or readings 
f 15 ppm a t  23OC, 50 ppm over 
the operating temperature range 
0.1 gamma 
f 25% relative to ambient field 
strength of last stored value 
Custom-designed, ruggedized liquid 
crystal display with an operating 
temperature range from - 3 5 O C  to 
+ 55OC 
5,000 gammas per meter 
Optimized miniature design. 
Magnetic cleanliness is consistent 
with the specified absoluteaccuracy 
Remains flexible in temperature 
range; includes low strain connector 
- 3 5 O C  to + 55OC; 0-100% relative 
humidity; weather-proof 
Non-magnetic rechargeable sealed 
lead acid battery cartridge or belt; 
or, Disposable "C" cell battery car- 
tridge or belt 
2,000 to 5,000 readings, depending 
upon ambient temperature and 
rate of readings 

3.4 kg, 238 x 150 x 250 mm 
1.9 kg 
1.2 kg, 56 mm diameter x 200 mm 
Electronics console; sensor 
with 3-meter cable; sensor staff; 
power supply; harness assembly; 
operation manual. 

i I 
1 

EDA is a pioneer in the development 
of advanced geophysical systems 
and has created many innovations 
that increase field productivity and 
lower survey costs. 

EDA's OMNIMAG series consists of 
the PPM-350 Total Field Magne- 
tometer, PPM-400 Base Station 
Magnetometer, and the PPM-500 
Vertical Gradiometer. Contact us 
now for details. 

E D A Instruments Inc 
1 Thorncliffe Park Drive 
Toronto, Ontario 
Canada M4H IC9 
Telex 06 23222 EDA TOR 
Cable Instruments Toronto 
(4161 425.7800 

InUSA 
E D A Instruments inc 
5151 Ward Road 
Wheat Ridge. Colorado 
U S A  80033 
Telex 00 450681 DVR 
1303) 422-9112 



I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 

M-4 "LOPO" 

Induced Polarization/ 
Resistivity 160W Transmitter 

D ESC R I PT IO N 
The Huntec M-4 LOPO is designed for induced 

polarization measurements using time domain, fre- 
quency domain, or complex resistivity techniques, 
and for resistivity measurements. It is battery 
operated, and weighs 18.2 kg with battery pack. It 
delivers over 160 W of dc power into loads from 
100 R to 6000 R. It will operate at reduced power 
into any load from short circuit to open circuit. 

It may be used with any receiver. Special timing 
options are available if the seven standard fre- 
quencies are insufficient. 

Output current i s  automatically controlled to 
within 1 %  of a current set point chosen by the 
operator, and is affected neither by battery voltage, 
nor by load variations. 

The battery pack is detachable and rechargeable. 
Typically, when used with the companion M-4 
Receiver, a full day's operation may be obtained 
between charges. 

The high sensitivity and noise immunity of the 
Huntec I.P. Receiver make the Huntec M-4 System, 
comprising the LOPO and Receiver together, a 
highly portable, rapid field system, comparable in 
performance to other systems of several times the 
weight and power. 

FEATURES 
One man portable: operates from rechargeable 
battery pack. 
Automatic regulation of output current eliminates 
errors due to changing polarization potential, 
battery voltage and load resistance. 
Adjustable timing cycle to suit al l  geologic con- 
ditions. 
Precision control of timing by crystal clock. 
Precision calibrated signal output for receiver 

Operates into a short circuit without damage at 

Maximum of 1800 V output for high resistivity 

Delivers full power in both arctic and tropical 

testing. 

1.5 A maximum. 

areas. 

regions. 

I 'I El huntec 
(170) LIMITED 
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SPE C I Fl  CAT1 ON S 

OUTPUT 
Maximum Current: 1.5 A dc 

M-4 “LOPO” 
Maximum Voltage: 
Load Range: 
Maximum dc 
Load Power: 

Load Current: 

Turn on Time: 
Turn Off Time: 
Frequency: 

Timing Accuracy: 

1,800 V dc 
Zero to infinity in five ranges 
In excess of 160 W at 75% efficiency into 
following load resistances 
Range 1 = 100 to 230 Q 
Range 2= 230 to 520 Q 
Range 3= 520 to 1200 Q 
Range 4- 1200 to 2700 Q 
Range 552700 to  6100 Q 
Continuously adjustable 
Max. CurrentlMin. Current= 1511 
When the transmitter i s  operated at half 
i ts  available output current, it will hold 
this current constant to within 1% while 
the load resistance chan es by +100% or 

of i t s  original value. 
Less than 
Less than I O - %  
Time domain: 0.0625, 0.125, 0.25, 0.5 or 
1 Hz 
Frequency domain and complex re- 
sistivity: 0.0625, 0.125, 0.25, 0.5, 1, 2 or 
4Hz  ’ 

Time domain: 0.5 to 0.9375 in increments 
of 0.0625 Frequency dornainlcomplex 
resistivity: 0.9375 

0.005%. -25°C to + 50°C 

when the input voltage c ‘t, anges by *20% 

INPUT REQUIREMENTS 
Voltages: 
Maximum Current: 12 A 
Batteries: 

24 and 36 V dc 

Six CC-680-1 lead-acid CellCe17.5 Ah 
The input power source can be batteries 
or any unregulated dc source between 
30-40 V supplying 10 A to 15 A and 24 V 
at 2 A. 

FRONT PANE 
Switches and 
Controls: 

Connections: 

Indicators: 

TX 1601080 
I 

load resistance selector switch 
Current adjustment continuous control 
Function switch; (a) C, - Cz Q, (b) 
STBY, (c) dc input V, (d) 1.5 A, (e) 
0.5 A 
Batte ONlOFF master switch (mag- 
netic& tripped circuit breaker) 
High voltage ONlOFF (standbyloper- 
ate) switch 
Fuses: one 25 A Slo-Blo for control 
circuits 
Output terminals to current stakes 
Receiver calibration signal Output: 
Vp = 500 mV 
V& = 20%, 2% 
Panel grounding terminal 
Standbyloverheat li ht: Steady green 
when set is  on Stantfby (High Voltage 
off). Flashin green when maximum 
temperature k i n g  approached. 
Low-VoltlHi-Volt: Steady amber when 
input voltage greater than 40 V and 
flashing amber when input voltage 
drops below 30 V. Normally off 

E N VI  RON M E NTA 1 

Ambient 
Temperature: -25’C to  +50”C 

Altitude: 

Humidity: 

MECHANICAL 

instrument 
Package: 
Battery 
Package: 
Total Package: 

-9150 to +6100 m Note: I f  the upper limit 
i s  exceeded, high voltage breakdown 
during operation may occur. 

The set may be operated in saturated air, 
and in rain without damage or risk of 
malfunction. 

31.8cmx17.8cmx17.8cm, 
6.8 kg 
31.8 crn x 17.8 cm x 17.8 crn, 
11.4kg 
31.8 cm x 17.8 cm x 30.5 cm, 
18.2 kg 

OUTPUT CHARACT ERlSTlCS 

1.50 
I 1  I 50 1.20 

20,000 .007 ,055 I I 40.000 I .003 ,030 



Induced 
Polarization 
Receiver 
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DESCRIPTION 
The Huntec M-4 i s  a microprocessor based receiver for time and 
frequency domain IPand complex resistivity measurement. It i s  

Easy to operate. One switch starts a measurement, of up to 29 
quantities simultaneously. The optional Cassette DataLogger 
records them all in seconds. Calibration, gain setting and SP 
buckout are all automatic. 

Reliable. Using advanced digital signal processing tech- 
niques, the M-4 delivers consistently accurate data even in 
noisy, highly conductive areas. For mechanical reliability it i s  
packaged in a rugged aluminum case for backpack or hand 
carrying. 

Versatile. The operator may adjust delay and integration 
times, operating frequency and other measurement parameters, 
to adapt to a wide range of survey conditions and requirements. 
An independent reference channel facilitates drillhole and 
underground work, and guarantees transmitter-receiver syn- 
chronization in high-noise conditions. 

Highly accurate. With a frequency bandwidth of 100 Hz and 
noise-cancelling digital signal stacking, the M-4 delivers very 
precise results. The details are summarized in a table overleaf. 

Sensitive. The same features that make the M-4 accurate 
allow detection of very weak signals. The Huntec receiver 
requires lower transmitter power than any other, for a given set 
of operating conditions. Automatic correction for drifts in self- 
potential and gain allow long stacking times for significant 
signal-to-noise improvements. 

Intelligent. Under the control of a powerful 16-bit micro- 
processor, the M-4 calibrates and tests itself between measure- 
ments. Coded error messages, flashed onto the display, inform 
the operator of any malfunction. 
The M-4 Receiver is  complemented by Huntec's new M-4 
transmitters, which offer precisely timed constant-current out- 
put and both time and frequency domain waveforms, compati- 

huntec 
(170) LIMITED 

ble with the receiver's accuracyand multi-mode measurement 
capabilities. The RL-2 Reference Isolator connects any IP trans- 
mitter to the receiver's reference channel. The CeoPort field 
computer reads, stores and processes data from M-4 cassettes. 

Contact Huntec for more information on the benefits offered 
by the M-4 product line. 

FEATURES 
Time and Frequency domain IP and Complex Resistivity 

Simultaneous Time domain and Complex Resistivity 

Automatic calibration 

operation 

measurement 

gain setting 
SP cancellation 
fault diagnosis 
filter tuning 

Independent reference channel for drillhole and under- 

33 quantities, displayable on large 3% digit low-temperature 

Analogue meter for source resistance measurement 
lo9 ohms differential input resistance 
8 hours continuous operation with replaceable, recharge- 

Optional Cassette DataLogger fits inside case, has read-after- 

Conveniently packaged for backpacking or hand carrying 
100 Hz bandwidth, fine time-resolution 
Advanced digital signal stacking 
Delivers reliable, accurate data in noisy, highly conductive 

ground work 

liquid-crystal readout 

able nickel-cadmium battery pack (2  supplied) 

write error checking. Up to 350 stations per tape. 

areas. 



SPECIFICATIONS 

Inputs 
Signal Channel 
Range: 5 x to 10 volts. Automatic ranging. 

Overload indication 
Resistance: Greater than lo9 ohms differential 
Bandwidth: 100 Hz 
SP Cancellation: - 5 to + 5 volts (automatic) 
Protection: Low-leakage diode clamps, gas dis- 

charge surge arrestors, replaceable fuses. 

Reference Channel 
Level : 500 mV minimum, 10 volts peak max- 

imum, overload indication 
Resistance: 2 x 10’ ohms differential 
Controls and Functions 
Operating Controls 
Keypad: 16 keys, calculator format, function 

associated with each key. 
Reference 
Registers : Keypad may be used to store up to ten 3 Yz 

digit numeric values with floating decim- 
al point, to represent station number, line 
number, operator, time, date, weather, 
transmitter current, etc. for recording on 
cassette. 

All programming controls are on a co- 
vered sub-panel, not accessible during 
normal operation. 

Switches : select delay time to in milliseconds, 
chargeability window t, in milliseconds; 
operating frequency; PFE frequency 
ratio. 

Primary voltage; self-potential; charge- 
ability (total or each of 10 windows of 
equal width); phases of odd harmonics 3 
to 15; amplitudes of odd harmonics 1 to 
15; cycle count; repeating display of 
polarization potential and total 
chargeability . 
Primary amplitude; Percent Frequency 
Effect; self-potential; cycle count. 
Phases of odd harmonics 3 to 15; ampli- 
tudes of odd harmonics 1 to 15; fun- 
damental phase (with ref. input); cycle 
count. 
Battery voltage, Frequency error. 

Programming Controls 

Subpanel: 

Thumbwheel 

Disphyabk Quantities 
Time domain: 

Freq. doma in : 

Complex 
Resistivity: 

Any mode: 

outputs 

Displays 
Digital Display: 3% digit, low-temperature liquid crystal 

display. Indicates measurement results 
and diagnostic error messages. 
Ohms scale for source resistance; also 
gives qualitative indication of signal-to- 
noise ratio. 

Cassette Datalogger (Optional) 
Description : Accommodated within M-4 chassis. If 

not acquired with receiver, may be retro- 
fitted by user at any time. Two recording 
modes: 
All sub-panel settings, measurement re- 
sults, and contents of reference registers 
are recorded (2 seconds recording time). 
As in partial mode, but also recorded is  
one cycle of averaged signal waveform 
(28 seconds recording time). I f  external 

Analogue Meter: 

Partial: 

Full: 

Format: 

Verification: 

Mechanical 

M-4 Receiver with 
battery pack: 
M-4 Receiver 
with battery 
pack and Cassette 
DataLogger : 
Replaceable 
Battery pack: 
Environmental 
Temperature: 

Humidity: 
Altitude: 
Shock, Vi brat ion : 

reference is used, one cycle of reference 
waveform is also recorded (60 seconds 
recording time). Extra memory and soft- 
ware available to average and store the 
reference waveform for advanced offline 
resistivity computation. 
ANSVECWISO standard for saturation 
recording: 80 bytes/record, all data re- 
corded in ASCII code. 
Read-after-write data verification (auto- 
matic) 

45 cm x 33 cm x 14 cm, 10.0 kg 

Dimensions as above, 1 1 .O kg 

33 cm x 11 cm x 4.5 cm, 3 kg 

Operation: - 20’C to + 55°C 
Storage: -4O’C to + 70°C 
Moisture-proof, operable in light drizzle. 
- 1,525 m to +4,775 m 
Suitable for transport in bush vehicles. 

OUTPUT ACCURACY AND SENSITIVITY 

1) Frequency domain mode:at harmonic frequencies up to 15 
Hz, increases to not more than 5 
milliradians at 80 Hz. 

Time domain mode:at harmonic frequencies up to 
7.5 Hz, increases to not more 
than 5 milliradians at 30 Hz. 

2 )  of total OFF time 
3) Full scale defined as 100% PFE. 
Cassette Data: recorded in ASCII, 9 digits with decimal point 
fixed for four decimal digits. 
Display Data: 3% digits, tloating decimal point 
Resolution of averaged waveform limited by N O  converter to 
one pan or 4096 x (square root of cycle count). 
Resolution of reference waveform (not averaged) limited by 
available memory to one part in 256. Additional memory and 
averaging software available as option. 

CHARGEABILITY WINDOWS 

? X  41181 
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ELECTRODE ARRAYS 

Figure 1 shows the resistivity/IP electrode configuration for 
a gradient array. This arrangement permits exploration on 

parallel lines from a fixed position of the current 

electrodes, by movement of the potential electrodes. Note 

that useful measurements with a gradient array can be made in 
a square with sides one third the separation of the current 

electrodes. 

Figure 2 shows the electrode configuration for a multiple- 
dipole survey. In this array all the electrodes are in a 

straight line, and the spacing between adjacent electrodes is 
constant. Data from multiple-dipole surveys are usually 
displayed as pseudo-sections. Figure 2 shows how a 
pseudo-section is constructed. The apparent resistivity or 

chargeability value obtained with the transmitter (Tx) and 
first receiver (R1) dipole is plotted at position 1 on the 

intersection of lines projected downward from the centres of 
the Tx and R1 dipoles. Similarly, the value of apparent 
resistivity or chargeability from the Tx and R2 is plotted in 
position 2,  and so on. The process is repeated for a series 
of positions of the array and the result is a plot of apparent 
resistivities and/or chargeabilities which gives some 
indication of vertical and lateral variations. 

Lateral exploration by resistivity measurements is best suited 
to detection of vertical contacts such as faults, dykes, shear 
zones and steeply dipping veins, and to a lesser extent to 

detection of massive sulphides of anomalous conductivity. 
Most sulphides, such as chalcopyrite, bornite, chalcolite, 
pyrite, pyrrhotite, arsenopyrite and molybdenite, as well as 

- 1 -  
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g r a p h i t e  and c e r t a i n  of t he  c l a y  mine ra l s ,  produce I P  e f f e c t s ,  

even when only  p r e s e n t  as d isseminat ions .  

2.0 DATA ACQUISITION AND REDUCTION 

Induced p o l a r i z a t i o n  e f f e c t s  are produced by i n t e r r u p t i n g  t h e  

c u r r e n t  ab rup t ly .  The vo l t age  across the  p o t e n t i a l  e l e c t r o d e s  
g e n e r a l l y  does not  drop to  z e r o  in s t an taneous ly ,  bu t  decays 

rather slowly, a f te r  an i n i t i a l  l a r g e  decrease  from t h e  

o r i g i n a l  s t eady  s t a t e  value.  A t y p i c a l  waveform €or I P  

measurements would have a fou r  second period and 50% d u t y  

c y c l e ,  so t h a t  t h e  c u r r e n t  was on for 1 second, o f f  for 1 

second, on aga in  i n  t h e  opposite d i r e c t i o n  for 1 second and 

off for 1 second (F igure  3 a ) .  

a )  APP ar en t R e s i s t i v i t y  

I 
1 
I 
I 
I 
I 
I 
1 
I 
I 

The p e a k  vo l t age ,  Vp,  is obta ined  by choosing a 

r e s i s t i v i t y  "window" on t h e  measured waveform, i l l u s t r a t e d  

i n  F igure  2 ( b ) .  Th i s  allows one to  avoid t h e  turn-on 

t r a n s i e n t ,  t h u s  y i e l d i n g  a more accurate va lue  of t h e  p e a k  

v o l t a g e  . 

R e s i s t i v i t i e s  are calculated from the  formula: 

I 

where ? a  = apparent  r e s i s t i v i t y  

Vp = v o l t a g e  measured across t h e  p o t e n t i a l  
e l e c t r o d e s  P and P2 1 

I = c u r r e n t  i n j e c t e d  through t h e  c u r r e n t  
electrodes C1 and C2 

- 2 -  
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G =  217 

where r 1, r2,r3 and r4 are the distances 

between each potential electrode and the 
current electrodes 

For the gradient array, this formula becomes approximately 

I X 

where L is the distance between current electrodes, 
and 
x is the distance between potential electrodes 

In processing gradient array data, we prefer to use the 
more exact general formula. 

For the multiple-dipole array, the formula is 

I 

where x = the dipole size 

and n = the number of dipole lengths between the 
nearest transmitter and receiver 
electrodes. 

b)  Charqeability 

In the time-domain IP method, a measure of the IP effect 

can be obtained by calculating a chargeability M from the 

- 3 -  
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measured data. The chargeability is obtained by choosing 
a chargeability "window" or windows on the decay curve, 
illustrated in Figure 2(c). A typical measuring programme 
would integrate the area under the decay curve in 3 

slices, with a delay time set at 65 milliseconds. The 

first chargeability M31 would be integrated from 65 to 325 
milliseconds, the second chargeability M32 from 325 to 585 
milliseconds and the third chargeability from 585 to 845 
milliseconds. 

A chargeability reading is defined by the formula: 

Ma = &r2 Vs(t)dt 
vp tl 

where Ma = apparent chargeability in millivolt seconds/volt 
or milliseconds 

Vs(t) = the transient voltage observed after 
interruption of current 

tl = time at beginning of slice 

t2 = time at end of slice 

V = primary voltage P 

- 4 -  
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