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EXECUTIVE SUMMARY 

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

Creek p rope r ty  of  Cedar Mine Resources Inc. between October 17 

and November 9 ,  1985. The proper ty  is loca t ed  6 km south 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 s o i l s  were sampled a t  50 m i n t e r v a l s  and 

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

mapped in so fa r  a s  snow permi t ted ,  prospected and sampled on a 

reconnaissance bas is .  A magnetometer survey was c a r r i e d  o u t  

wi th  readings  a t  25 m s t a t i o n s .  

Seven zones of p o t e n t i a l  mine ra l i za t ion  were o u t l i n e d  by t h e  

combined survey methods. 

The most s i g n i f i c a n t  of t hese  zones a r e  A,B and C which l i e  

along a major i n t e r p r e t e d  f a u l t  expressed i n  Cedar Canyon. 

A l l  t h r e e  zones a r e  s t rong ly  anomalous i n  gold, s i l v e r  and 

copper i n  s o i l s .  Economic va lues  of gold i n  bedrock have been 

previous ly  repor ted  i n  Zone A. Within t h i s  Zone is an a d i t  

approximately 30 m long dr iven  i n t o  t h e  s i d e  of  t h e  canyon i n  

t h e  mid 20 's .  S t r ipp ing ,  sampling and l imi t ed  induced 

p o l a r i z a t i o n  surveys have been recommended i n  t h e s e  zones. 

Zones D and E, un l ike  Zones AIB and C, l i e  i n  an a rea  of 

s i g n i f i c a n t  magnetic v a r i a t i o n  which appears  t o  be f a u l t  

l i m i t e d  t o  t h e  west and poss ib ly  t o  t h e  south. Bedrock 

c h a r a c t e r i s t i c s  a r e  not known bu t  t h e s e  zones a r e  

cha rac t e r i zed  by high, i f  e r r a t i c ,  gold,  s i l v e r ,  copper and 

z inc  i n  s o i l s .  Complete coverage with induced p o l a r i z a t i o n  is 
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recommended f o r  t h e  a r e a  of Zones D and E t oge the r  with 

mapping of  t h e  probably s p a r s e  outcrop.  

Zone F is c h a r a c t e r i z e d  by high s i l v e r  i n  s o i l s  with 

a s s o c i a t e d  gold and zinc.  It appears  to l i e  on a no r th  

t r end ing  f a u l t .  There is no magnetic expression.  Th i s  zone 

appea r s  to s t r eng then  to t h e  southwest o f f  t h e  g r id .  I t  is 

recommended t o  extend t h e  g r i d  to t h e  southwest on t h i s  zone 

and to c a r r y  o u t  d e t a i l e d  mapping and induced p o l a r i z a t i o n  

surveys.  

I n  a d d i t i o n ,  a gold-zinc anomaly, Zone G occu r s  i n  the extreme 

no r the rn  p a r t  of  t h e  g r id .  De ta i l ed  mapping is recommended 

f o r  t h i s  zone. 
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INTRODUCTION 

A f i e l d  explora t ion  programme involving geo log ica l ,  

geochemical and geophysical  surveys was performed during 

October and November, 1985 on t h e  Cedar Creek Grid,  B.C. 

p rope r ty  of Cedarmine Resources Inc. Geochemical sampling was 

c a r r i e d  o u t  by Ketza E n t e r p r i s e s  Ltd.,  and geophysical  surveys 

by Hardy Assoc ia tes  (1978) Ltd. The f i e l d  programme was under 

t h e  d i r e c t i o n  of Susan A. S c o t t ,  M.Sc., FGAC, who was d i r e c t l y  

r e spons ib l e  f o r  t h e  geo log ica l  mapping. The work was 

commissioned by Raymond A. Cook on behalf  of Cedarmine 

Resources Inc. 

The purpose of  t h e  surveys was t o  l o c a t e  gold-copper 

mine ra l i za t ion  i n  bedrock which is l a r g e l y  o v e r l a i n  by g l a c i a l  

and f l u v i a l  d e p o s i t s  t o  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,  s o i l  sampling and a n a l y s i s ,  and 

a magnetometer survey. 

2.0 PROPERTY LOCATION AND ACCESS 

The Cedar Creek proper ty  is loca t ed  i n  t h e  Cariboo Mining 

Divis ion  of B r i t i s h  Columbia, approximately 65 ki lometres  

no r theas t  of Williams 1;ake (F igu re  1). Williams Lake 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 rave l  secondary highways, a d i s t a n c e  of 85 

ki lometres .  The town of Like ly  is loca t ed  6 k i lomet res  north 

of t h e  property.  
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The ground held consists of the CLIONA Claim ( 2 0  u n i t s )  w i t h  

the ERNEST, LILLY, ANGI LOR, ROCKY, HARRIET, TOUCAN, NANCY AND 

CEDAR CREEK claims contiguous t o  the north (Figure 2 ) .  

Company reports have referred to  t h i s  property as  the ROX 

Group. 

3.0 TOPOGRAPHY 

The property is located largely on a plateau (elevation 970 m) 

above Quesnel Lake. Cedar Creek traverses the property from 

southeast to  northwest, flowing rapidly i n  a steep-walled 

canyon. 

The plateau area is almost to ta l ly  covered by a veneer of 

gravels over bedrock. Outcrop is common only i n  parts of the 

canyon walls. 

4.0 REGIONAL GEOLOGY 

The property l i e s  w i t h i n  the eastern portion of the Quesnel 

Trough, a northwest-trending series  of miogeosynclinal 

volcanics and intrusives of upper Triassic t o  lower Jurassic 

age. 

The rocks of t h i s  group are mainly augite porphyries, w i t h  

pyroclastic rocks usually more prevalent than flows. 

Regionally, the volcanic rocks are  associated w i t h  a 

heterogeneous assemblage of volcaniclastic sediments, 

greywacke and minor s i l t s tone  and limestone (Souther, 1977). 

However, sediments are locally rare. 

Chemically, the rocks of t h i s  bel t  are  predominantly pyroxene- 

rich andesites and basalts. Intrusive rocks range from 

dior i te  to syenite, and are considered to  be either coeval and 

comagmatic w i t h  the volcanics, or possibly s l ight ly younger 

(lower Jurassic) . 
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5.0 PREVIOUS WORK 

The Cedar Creek a r e a  has been a s i t e  of p l ace r  gold 

exp lo ra t ion  and product ion s i n c e  t h e  l a t e  1800 ' s  (Cockfield 

and Walker, 1932) . A t  f i r s t  only t h e  lower p a r t  of t h e  creek 

i t s e l f  was mined. Then i n  1921, gold was discovered i n  t h e  

g r a v e l s  on t h e  p l a t eau  immediately south of t h e  canyon (BCDM, 

1922).  P l ace r  a c t i v i t y  has  been c a r r i e d  o u t  spo rad ica l ly  up 

t o  t h e  p re sen t  time; evidence of t h i s  work is c l e a r l y  v i s i b l e  

i n  t h e  many o ld  bu i ld ings ,  abandoned equipment and d i s tu rbed  

s t a t e  of t h e  overburden. 

I n  t h e  1 9 5 0 ' ~ ~  a d r a g l i n e  ope ra t ion  l e f t  a deep t rench  and 

r i d g e  1 ki lomet re  long through t h e  g r i d  a rea .  

The source  of t h e  p l ace r  gold has never been explained. 

P lacer  ope ra t ions  o f t e n  mined t h e  upper 1-2 metres of bedrock 

along with t h e  pay g rave l s .  The g rave l  i t s e l f  c o n s i s t s  

predominantly of angular  fragments of t h e  same composition a s  

t h e  bedrock, and t h e  gold p i eces  a r e  not  much worn o r  

t r a v e l l e d  i n  appearance. Depth of g r a v e l  and "boulder c l a y n  

ranges up t o  5 m i n  t h e  p l ace r  a rea .  

I n  1923 an a d i t  was d r iven  on a bedrock showing i n  t h e  north 

canyon wa l l  approximately 1.6 km above t h e  c r e e k ' s  junc t ion  

wi th  Quesnel Lake (BCDM, 1924).  Th i s  a d i t  is s t i l l  open. 

Values up t o  3.2 oz / t  gold and 3.0 oz / t  s i l v e r  were reported.  

P y r r h o t i t e ,  p y r i t e ,  a r senopyr i t e ,  galena and cha lcopyr i t e  were 

repor ted  a s  i r r e g u l a r  mine ra l i za t ion  i n  a c a l c i t e - c h l o r i t e -  

a l t e r e d  a n d e s i t e  gangue. Red s t a i n e d  a r e a s  on t h e  canyon 

wa l l s  ind ica ted  t h r e e  zones i n  a l l ,  t h e  l a r g e s t  1.2 t o  2.4 m 

i n  width and 90 m i n  length .  
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From 1969 t o  1973, c la ims  covering t h e  p re sen t  proper ty  a r e a  

were explored by Leemac Mines Ltd. (BCDM,1969,1971) . 
Magnetometer and s o i l  geochemical (copper) surveys were done. 

Copper' va lues  up t o  600 ppm, wi th  background 50 ppm were 

recorded, and an anomalous zone s t r i k i n g  NW-SE was found. A 

s t rong  NW-SE t r end  i n  magnetics was noted, and was i n t e r p r e t e d  

a s  northwester ly- t rending f a u l t s  d i s r u p t i n g  t h e  volcanics .  I n  

1973, one  ho le  (75 metres)  was d r i l l e d  on t h e  J O Y  5 c la im 

(upper Cedar Creek, 1.6 km below Cedar Dam) bu t  r e s u l t s  a r e  

no t  known. 

I n  1977, Longbar Minerals Limited commissioned a b r i e f  s o i l  

sampling survey f o r  gold on t h e  PESO, PESO B and PESO E Claims 

ly ing  j u s t  e a s t  of t h e  Cedarmine proper ty  (BCDM, 1977).  S o i l  

va lues  up t o  6700 ppb Au were noted i n  an a rea  of o ld  p l ace r  

and bedrock workings. Mineral ized qua r t z  ve in  systems a r e  

hosted by Paleozoic p h y l l i t e s ,  which d i s p l a y  p y r i t e  and 

carbonate  a l t e r a t i o n .  This  system lies t o  t h e  e a s t  of t h e  

Quesnel  Trough boundary f a u l t .  

From 1979 t o  1983, Rhamco Resource Explora t ion  and Consul tan ts  

Inc. conducted exp lo ra t ion  on t h e  p re sen t  c laim group. Work 

done included prospec t ing ,  rock sampling, s o i l  geochemical 

sampling (Au, Ag ,Cur Pb) and a magnetometer survey. C i r cu la r  

magnetic anomalies wi th  a northwest t rend  were observed. Rock 

samples from t h e  Cedar Canyon a d i t  a r e a  assayed up t o  0.5 oz / t  

Au,  1.62 oz / t  Ag, 0.16% Cu, 6.2% Zn and 6.8% Pb. S o i l  samples 

(77) averaged 490 ppb Au, 700 ppb Ag, 86 ppm Cu and 2.3 ppm 

Pb. (Cedarmine Resources, 1985).  
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6.0 FIELD PROGRAMME 

6.1  LINECUTTING 

Linecu t t i ng  cons i s t ed  of 60.65 km, t h i s  work being done by 

Ketza E n t e r p r i s e s  Ltd. of Vancouver. L inecut t ing  crews worked 

on t h e  g r i d  from October 17 t o  30 inc lus ive .  

The g r i d  c o n s i s t s  of a b a s e l i n e  and t i e  l i n e ,  each 2.6 km long 

and c r o s s  l i n e s  spaced 50 m a p a r t  (F igu re  3 ) .  Por t ions  of 

l i n e s  314+50 t o  317N could not  b e  run on t h e  s t e e p e s t  canyon 

w a l l s  ( P l a t e  1). 

6.2 GEOLOGICAL MAPPING AND ROCK SAMPLING 

F i e l d  mapping, prospec t ing  and rock sampling were performed by 

S.A. S c o t t  and K.G. Murphy between October 23 and Nov 9 ,  1985. 

S ix t een  f i e l d  man-days were worked i n  t o t a l .  

Eighteen rock samples were taken during t h e  work. A l l  were 

analyzed f o r  Au,  AgI Cu and Zn by Barr inger  Magenta i n  

Calgary. Resu l t s  a r e  included i n  Appendix A and Table 1. 

6.3 GEOCHEMICAL SOIL SAMPLING 

S o i l  sampling was done by t h e  l i n e c u t t i n g  crews s imultaneously 

wi th  t h e  c u t t i n g .  They took a t o t a l  of 1132 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 .  

A l l  s o i l s  were analyzed f o r  Au,  Ag, Cu and Zn by Barr inger  

Magenta i n  Calgary. Resu l t s  a r e  included i n  Appendix A. 
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TABLE 1. ROCK SAMPLES 

GWCHEM VALUE 

Au %I Cu Zn 
SAMPLE NO. ASSAY NO. TYPE LOCATION, DESCRIPTION P P ~  PPm PPm PW 

4 m c h i p  

4 m c h i p  

3 m c h i p  

g rab  

g rab  

3 m c h i p  

3 m c h i p  

g rab  

g rab  

g rab  

g r a b  

2 m c h i p  

2 m c h i p  

1 m c h i p  

2 m c h i p  

g r a b  

gossan a n d e s i t e  a t  Cedar Ck/main road 2 

gossan a n d e s i t e  a t  Cedar Ck/main road .( 2 

black sheared m a t e r i a l  Cedar Ck/main road (limey mudstone?) < 2  

321+90N/74+10W; amygd. a n d e s i t e  w.hbl, py 18, cp,  po 6 

318+50N/71+35W; r u s t y  and., carb- r ich  850 

inner  end of  CC a d i t ,  30 m from p o r t a l :  up N s i d e  68 

15 m (3 way) i n  from p o r t a l ,  up N s i d e  of  d r i f t  29 

L323N/74+25W; r u s t y  andes i t e ,  cub ic  py 10-20% 3 

325N/76+80W; hbl .  a n d e s i t e  + a u g i t e ;  1% aspy? 56 

319+75N/74+50W - gossan carbonated sheared a n d e s i t e  i n  g u l l y  8 

322+50N/75W t a l u s  a n d e s i t e  w. aspy, py to 1% 9 1  

317+20N/71+95W; s h a t t e r e d  gossan zone, s i l i c i o u s ,  aspy to I%, py < 2 

317+10N/71+90W; same type  a s  1 3  3 

315+90N/70+35W; cb.v.zone (ve in  15  c m ) .  Andes.V. 11 
carbonated,  rus ty .  Cb pink-buff 

315+80N/71+85W; Discov.Gulch-sheared r u s t y  and.w.cbv.10-20 c m  8 

315+25N/72+30W; Discov.Gulch-sheared, r u s t y  a n d e s i t e  26 

CCR-85-18 6361 g rab  307+55N/67+53W s i l i c i f i e d  p a l e  grey  r h y o l i t e ,  vfg 6 1.64 370 52 

CR-85-3 6355 g rab  Cedar Dam - sheared gossan andes i te .  Py d i s s .  to 5%, t r  cpy 4 0.12 360 33 

BR-85-1 6304 g r a b  f g  andes w.diss py to 10% ,galena? End of road below 
Hampton's p i t  (BAN) 
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S o i l  samples were taken wi th  a mattock i n  minera l  s o i l  a t  a 

minimum depth of  20 c m .  K r a f 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 GEOPHYSICAL SURVEY 

A magnetometer survey was performed by W. Hemstock  of  Hardy 

Assoc i a t e s  between October 26 and November 8 ,  1985 inc lus ive .  

A t o t a l  o f  55.45 line-km was surveyed a t  25 m i n t e r v a l s ,  wi th  

i n t e rmed ia t e  read ings  a t  12.5 m i n  a r e a s  of  l a r g e  l a t e r a l  

changes. 

The magnetic measurements were made wi th  an EDA PPM 350 T o t a l  

F i e l d  Magnetometer. To c o r r e c t  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 wi th  d i g i t a l  

memories to s t o r e  d a t a  f o r  t h e  d u r a t i o n  of  t h e  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 E. 

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

Resources Inc.  f i e l d  o f f  ice l o c a t e d  about  3 km south of 

Likely.  The base  s t a t i o n  magnetometer was programmed t o  t a k e  

r ead ings  every 30 seconds. A t  t h e  end of  each day t h e  d a 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 a set of f i e l d  d a t a  co r r ec t ed  f o r  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 a r e  shown on 

P l a t e  4. 
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7.0 DISCUSSION OF RESULTS 

7.1 GEOLOGICAL MODEL 

I t  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  Cedar Creek claim group could occur i n  t h e  

fol lowing manner (F igure  4 )  . 

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

and comagmatic d i o r  i t i c  seg rega t ions  whose margins vary from 

sha rp ly  def ined  to g rada t iona l .  S h o r t l y  a f t e r  t h e  formation 

of  t h i s  t e r r a i n ,  syenitic bodies  were in t ruded ,  poss ib ly  a s  

smal l  p l u t o n s  wi th  a profus ion  of smal l  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 t h e  pa ren t  

body. The s y e n i t e  may a l s o  be  chemical ly r e l a t e d  t o  t h e  

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

Syeni te  i n t r u s i o n  r e s u l t e d  i n  t h e  formation of an ex tens ive  

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

mobi l iza t ion  of go ld ,  s i l v e r  and copper-bear ing so lu t ions .  

These s o l u t i o n s  tended t o  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  meta ls  may be  t h e  volcanic  sequence i t s e l f .  

GEOLOGY 

The geo log ica l  map r e s u l t i n g  from t h i s  work is presented a s  

P l a t e  1. 

Outcrop is r a r e  wi th in  t h e  g r i d  a r e a ,  except  along t h e  wa l l s  

of Cedar Canyon. Numerous exposures were found along t h e  
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creek  banks. Also, between l i n e s  314N and 319N, t h e  canyon 

w a l l s  a r e  g e n e r a l l y  s t e e p  outc rop  f a c e s  o r  c l i f f s .  Upstream 

from L314N, t h e  canyon is shal lower and narrower, and outcrop  

is n o t . a s  common. 

Mapping of  t h e  p l a t eau  was of  a  s t r i c t l y  reconnaissance 

n a t u r e ,  owing t o  t h e  weather and t h e  advanced season. Only 

two outcrops  were noted - a t  303+25N/75+50W and 312+50N/ 

76+25W. Both were a n d e s i t i c ,  sheared,  w i th  gossan i n  p laces .  

The rocks  i n  t h e  main p a r t  of t h e  canyon a r e  mainly a n d e s i t i c ,  

w i th  a  v a r i e t y  o f  t e x t u r e s .  D i o r i t e  was not  seen i n  ou tc rop ,  

b u t  angular  d i o r i t e  t a l u s  was observed near t h e  canyon a d i t .  

I n  t h e  upper p a r t  of  t h e  canyon, more v a r i e t y  of  rock type  

occurs .  Medium g ra ined  d i o r i t i c  rock was observed, a long with 

f  ine-grained to very f  ine-grained rusty-weathering r h y o l i t i c  

m a t e r i a l .  

Off t h e  g r i d  to t h e  e a s t ,  a t  Cedar Dam, an extremely 

rusty-weathering, sheared outc rop  of a n d e s i t e  was v i s i t e d  and 

sampled (low Au, Ag and Zn, 360 ppm Cu, see Table  1, CR-85-3). 

Syen i t e  was not  observed on t h e  Cedar Creek g r i d .  

Andesi te  

Andesi te  on t h e  p rope r ty  is v a r i a b l e  i n  t e x t u r e  and 

a l t e r a t i o n .  Colour is medium t o  dark grey  t o  grey-green, 

o f t e n  wi th  a u g i t e  phenocrysts  up to 1 c m  i n  diameter and 

p l a g i o c l a s e  l a t h s  i n  a  f ine-grained matr ix .  Quar tz  was r a r e l y  

observed, except  a s  a s i l i c e o u s  a l t e r a t i o n .  P y r i t e  is a  
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common accessory, occurring disseminated, a s  f i n e  s t r i n g e r s  

and blebs, o r  disseminated on f r a c t u r e  planes. Chalcopyrite 

was seen occasionally,  e spec ia l ly  i n  t h e  v i c i n i t y  of t h e  

canyon. a d i t .  Arsenopyrite was noted f i n e l y  disseminated in  

t a l u s  ma te r i a l  a t  322+50N/74+75W. 

Textures observed were commonly amygdaloidal, with carbonate 

f i l l i n g  t h e  c a v i t i e s ,  agglomeratic, r a r e l y  ves icu la r ,  massive, 

o f t en  porphyr i t ic ,  brecciated,  tuffaceous. On s t eep  s lopes  

around L318N, l a p i l l i  t u f f  was seen, with darker wbombsw r i c h  

i n  a u g i t e  phenocrysts i n  a lighter-weathering tuffaceous 

matrix. 

Al t e ra t ion  f e a t u r e s  include s i l i f i c a t i o n ,  carbonat iza t ion ,  

hornblende c r y s t a l  formation, c h l o r i t i z a t i o n  and r a r e l y  

epidote. Rusty carbonat iza t ion  was in tense  i n  t h e  gul ly  i n  

t h e  south wall  between 315N and 316+50N. 

Shearing was commonly seen - most outcrops displayed some 

evidence of shearing,  ranging up t o  extremely f r i a b l e  

textures .  

Dior i t e  

Separately i d e n t i f i a b l e  d i o r i t e  bodies with con tac t s  were not  

seen. I t  is suspected t h a t  contac ts  a r e  gradat ional ,  and t h a t  

t h e  d i o r i t e  observed, mineralogical ly s imi la r  t o  t h e  

andes i tes ,  is a coarser  phase of t h e  andesi te .  Augite and 

p lagioclase  phenocrysts a r e  common, and genera l  g r a i n  s i z e  

ranges up t o  5 mm. Epidote was noted occasionally.  Some 

fe ldspar s  i n  d i o r i t e  mater ia l  show a pinkish colour,  

suggesting potash fe ldspar .  
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Rhyol i te  

I n  t h e  upper po r t ion  of  t h e  c reek ,  from 305+50N t o  308N, a  

r h y o l i t i c  rock type  was observed. Th i s  is p a l e  grey-green, 

f  ine-grained, uniform-textured, with f i n e l y  disseminated 

p y r i t e  ( 1%) throughout.  Occasional ly l a r g e r  p y r i t e  c r y s t a l s  

( t o  2 nun) and p y r r h o t i t e  were seen. The rock is r u s t y  

weathering, wi th  a  weathering r i n d  a  few mi l l ime t r e s  th ick .  

Thin c h l o r i t e  s t r i n g e r s  and medium green  c h l o r i t i z e d  pa tches  

were observed l o c a l l y .  

A v a r i a t i o n  was seen,  of  a  medium g rey  r h y o l i t i c  rock, aga in  

rusty-weathering, wi th  disseminated p y r i t e  up t o  2%. 

I n  one loca t ion ,  a few b r i g h t  green  pa tches  (chrome green a s  

i n  f u c h s i t e )  up t o  5 mm were seen. 

S t r u c t u r e  

Most shearing and f a u l t i n g  t h a t  was observed is s t eep ly  

dipping with a  no r the r ly  t rend  (i.e. perpendicular  t o  t h e  

lower canyon). A secondary d i r e c t i o n  appears  t o  p a r a l l e l  t h e  

creek and t h e  lower canyon. 

I n  t h e  v i c i n i t y  of t h e  canyon a d i t ,  however, t h e  primary shear  

d i r e c t i o n  is nor theas t e r ly .  

A f a u l t  ( l ineament)  has  been i n t e r p r e t e d  t o  t r end  no r the r ly ,  

c ros s ing  Cedar Creek a t  L320N. A t  t h i s  p o i n t ,  prominent 

g u l l i e s  occur on both s i d e s  of t h e  canyon. 



HARDY ASSOCIATES (19781 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

Shearing p a r a l l e l  t o  Cedar Creek sugges ts  t h a t  a  f a u l t  runs up 

t h e  creek between L315N and 325N, c r e a t i n g  a  zone of  weakness. 

Minera l iza t ion  

Strong py r i t e - cha lcopyr i t e  mine ra l i za t ion  and gossan was 

observed i n  t h e  v i c i n i t y  of t h e  canyon a d i t .  The a r e a  is 

h ighly  sheared,  b recc i a t ed ,  leached and c h l o r i t i z e d .  

P y r r h o t i t e  is p r e s e n t  l o c a l l y .  S i l i c i f i c a t i o n  and hornblende 

formation a r e  common i n  t h e  andes i t e .  Carbonate veining up t o  

10 cm wide was seen on t h e  south bank of t h e  c reek ,  along with 

some p y r i t e  and cha lcopyr i te .  Two samples taken of m a t e r i a l  

w i th in  t h e  a d i t  assayed 68 and 29 ppb Au. One sample 75 m 

above t h e  a d i t  assayed only  3  ppb Au. However, a  t a l u s  sample 

conta in ing  a r senopyr i t e  and taken 50 m e a s t  assayed 91  ppb Au 

( s e e  Table 1 and P l a t e  1). This  a r e a  is c l e a r l y  

gold-enr iched. 

Sample CCR-85-5 a t  318+50N/71+35WI assayed 850 ppb Au,  t h e  

h ighes t  gold assay  obta ined  i n  t h e  programme. Andesi te  a t  

t h i s  p o i n t  is r u s t y ,  carbonate-r ich ,  amygdaloidal, with a  

t r a c e  of p y r i t e  - minera l i za t ion  does not appear s t rong ,  bu t  

gold is s t rong ly  present .  

Minera l iza t ion  a t  t h e  creek between l i n e s  307 and 308 needs 

f u r t h e r  i nves t iga t ion ,  though a  sample of t h i s  m a t e r i a l  

assayed only 6  ppb Au. P y r i t e - p y r r h o t i t e  d i sseminat ions  a r e  

l o c a l l y  s t rong ,  more obvious than i n  most a n d e s i t i c  ma te r i a l .  

The r e l a t i o n s h i p  between rock types  is not y e t  understood, bu t  

t h e  change could have s i g n i f i c a n c e  with r e spec t  t o  

mine ra l i za t ion .  
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A t  l i n e  305+50N/74+50W i n  t h e  d r a g l i n e  t rench ,  f l o a t  was 

observed t h a t  cons i s t ed  of a  coa r se ly  c r y s t a l l i n e  c a l c i t e  ve in  

conta in ing  rounded brown s p h a l e r i t e  c r y s t a l s  and t r a c e  p y r i t e .  

The ve in  was hosted by grey ,  medium-grained andes i te .  

Coarse carbonate  ve ins  a r e  not  common on t h e  property.  One 

ve in  10 cm wide was observed a t  322+75N/75+50Wt and another  

15 cm wide a t  316N/70+25W. Nei ther  of t h e s e  contained 

sphaler  i t e .  

SOIL GEDCHPIIISTRY 

Contoured a n a l y t i c a l  r e s u l t s  a r e  presented a s  P l a t e s  2a,b,c 

and d. 

A s t rong  p o s i t i v e  c o r r e l a t i o n  between gold and copper is 

evident  from t h e  c o r r e l a t i o n  mat r ix  of un-transformed da ta .  

This  f a c t  may have s i g n i f i c a n c e  i n  l a t e r  work on minera l  

a s s o c i a t i o n s  i n  t h i s  a r e a  i. e. gold-copper mine ra l i za t ion  

r e l a t e d  t o  d i o r i t i c  s t o c k s  a t  Cariboo-Bell and QR depos i t s .  

A p o s i t i v e  c o r r e l a t i o n  a l s o  e x i s t s  between log-transformed 

copper-gold and z inc - s i l ve r .  The second is e a s i l y  seen i n  t h e  

s c a t t e r e d  high va lues  of t hese  two meta ls  i n  P l a t e  4 .  Th i s  is 

probably r e l a t e d  t o  minor ga lena-sphalen i te  minera l iza t ion .  

Gold 

The o r i g i n a l  c a l c u l a t i o n s  of mean and s tandard dev ia t ion  

( S . D . )  used a l l  d a t a  p o i n t s ,  and gave 16.7 and 44.6 ppb Au 

r e s p e c t i v e l y  (Appendix A ) .  However, it is recognized t h a t  i n  

t h i s  p l ace r  a r ea  t h e  " f r e e  gold" e f f e c t  i n  s o i l s  can be 
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r e spons ib l e  f o r  very high ana lyses  t h a t  should not  be 

considered i n  s t a t i s t i c a l  c a l c u l a t i o n s .  

Accordingly, a second c a l c u l a t i o n  was made, e l imina t ing  a11 

ana lyses  of 60 ppb and g r e a t e r  (and tak ing  a l l  va lues  less 

than  2 ppb a s  1 ppb Au). I n  t h i s  way a mean and SD o f  9.2 and 

10.7 ppb Au were obtained.  

Using t h e s e  f i g u r e s ,  a l l  va lues  30 ppb and over should be 

cons i d  e r  ed anomalous . A v i s u a l  scan of p l o t t e d  va lues  

i n d i c a t e s  20 ppb a s  a base anomalous l e v e l ,  and background 

l e s s  than 10 ppb; t h i s  va lue  of  20 ppb has been used in  P l a t e  

2a t o  i n d i c a t e  gold enrichment, p o s s i b l e  anomalous. , 

A s t r o n g l y  anomalous zone (maximum 400 ppb Au) is loca t ed  a t  

t h e  a d i t  i n  Cedar Canyon, extending west along t h e  canyon wa l l  

f o r  100 m, and above and below t h e  a d i t .  The va lues  near t h e  

creek could be a t t r i b u t e d  t o  p l ace r  ( f r e e )  go ld ,  b u t  no t  

l i k e l y  t h e  remainder of t h e  zone. A rock sample taken 25 m 

above t h e  a d i t  gave 3 ppb Au; c h i p  samples i n  t h e  a d i t  

re turned  68 and 29 ppb Au (CCR-85-6,7). 

A second anomalous zone in  t h e  canyon 1200 m upstream is 200 m 

long,  perched 50 m above t h e  creek on t h e  south-facing s lope ,  

and extending t o  near t h e  t o p  of t h e  s lope.  High va lues  he re  

a r e  650 ppb. The main p a r t  of t h e  zone sits below a l a r g e  

outcrop  a r e a  on t h e  wall .  The zone is open t o  t h e  e a s t  - t h e  

outcrop  a r e a  was t o o  s t e e p  t o  b e  sampled ( l i n e s  could not  b e  

run) . 

A zone of enrichment with one anomalous va lue  is cent red  a t  

L319+50N/68+50W), we l l  nor th  of t h e  canyon, 150 m south of 



HARDY ASSOCIATES Cis781 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

Hampton's Road. No outcrop  was discovered dur'ing reconnais- 

sance  mapping i n  t h i s  a rea .  

Fa r the r  up t h e  creek a t  L308+00N i s  an enriched zone 

con ta in ing  1 anomalous va lue  (303 ppb A u ) .  Outcrop on Cedar 

Creek a t  t h i s  p o i n t  is p a l e  grey,  s i l i c e o u s  r h y o l i t e  with up 

t o  2% p y r i t e ,  and d i o r i t e  i n t rus ive .  Sample CCR-85-18 from 

t h i s  ou tcrop  assayed 6 ppb Au,  1640 pp Ag, 370 ppm Cu and 

52 ppm 2n. 

A widespread zone of  enrichment conta in ing  3 anomalous va lues  

( t o  218 ppb Au) c r o s s e s  t h e  Cedar Dam Lake road t rending  

no r the r ly .  Th i s  a r e a  has  not  been mapped; no outcrop  is known 

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

A s c a t t e r i n g  of  anomalous va lues  is found i n  t h e  a r e a  of t h e  

d r a g l i n e  t rench ,  inc luding  an i r r e g u l a r  enriched zone cen t r ed  

a t  L308+50N/76W. No outcrop  has been found i n  t h i s  a r e a  of 

d i s tu rbed  and con t inua l ly  reworked p l ace r  grave ls .  

A zone of t h r e e  high va lues ,  one  anomalous (166 ppb) l i e s  a t  

L301+50N/75+50W. Th i s  a r ea  has not  been inves t iga t ed  f o r  

outcrop.  

S i l v e r  

The da t a  set f o r  s i l v e r  con ta ins  29 va lues  g r e a t e r  than 

1000 ppb (I ppm) . Thi s  has elevated t h e  mean t o  323 ppb and 

t h e  s tandard dev ia t ion  t o  927 ppb - both cons iderably  higher 

than  is r e a l i s t i c  (Appendix A ) .  A r e -ca l cu la t ion  of mean and 

S.D. wi th  t h e s e  29 va lues  el iminated g i v e s  a  mean of 261.2 and 
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S.D. of  171.1 ppb Ag. Any va lues  over 600 ppb a r e  then 

cons idered  anomalous. 

The most s t r i k i n g  f e a t u r e  of t h e  contoured va lues  is a 

n o r t h e a s t e r l y  t r end  between l i n e s  304N and 308N. Th i s  is 

s t r o n g e s t  a t  t h e  e a s t e r n  and western ends (maximum 

26,500 ppb!) , weaker b u t  p r e s e n t  i n  t h e  c e n t r a l  a r e a ,  pos s ib ly  

where overburden is th i cke r .  Th i s  t r end  c o n t a i n s  1 5  va lues  

g r e a t e r  than 1 ppm Ag. 

A p a r a l l e l  and more d i s con t inous  t rend  occurs  around l i n e  

300N, weakening to t h e  west. The maximum v a l u e  i n  t h i s  t r end  

is 1440 ppb. 

Smaller enr iched zones a r e  l oca t ed  a t  L310+50N/77WI L312N/ 

70+50W and 313+50N/73W. The second of t h e s e  is l a r g e l y  

o u t s i d e  t h e  property.  The o t h e r  two a r e  i n  a r e a s  of heav i ly  

worked p l ace r  g r a v e l s ,  bu t  do  n o t  correspond t o  gold anomaly 

l o c a t i o n s .  

A t  t h e  nor thern  end of  t h e  g r i d ,  a s t r o n g l y  anomalous s i l v e r  

zone covers  t h e  a d i t  on Cedar Creek. The zone is 350 m long, 

and extends 300 m ups lope  and 200 m downslope (and a c r o s s  t h e  

c reek)  from t h e  a d i t .  

One k i lomet re  upstream, another  s t rong  s i l v e r  zone occu r s  

150 m up t h e  nor th  w a l l  of  t h e  canyon. The zone, which has  a 

maximum va lue  of 3080 ppb Ag is 600 m long and is open t o  t h e  

e a s t  where s t e e p  outc rop  wa l l s  prevented sampling. 
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Seve ra l  o the r  small  anomalous zones a r e  found i n  t h e  nor thern  

g r i d  po r t ion ,  e s p e c i a l l y  north of t h e  canyon, toward Hampton's 

road. These l i e  mainly o u t s i d e  t h e  proper ty  boundary. 

Copper 

S t a t i s t i c a l l y ,  using a l l  h igh  va lues ,  t h e  mean and s tandard  

d e v i a t i o n  a r e  76 and 107 ppm Cu r e spec t ive ly  (Appendix A ) .  

However, a scan of t h e  p l o t t e d  va lues  i n d i c a t e s  t h a t  50 ppm is 

a more r e a l i s t i c  va lue  f o r  background, and t h a t  200 ppm would 

b e  a s u i t a b l e  anomalous threshold .  

A s t rong  copper anomaly 1100 m long was observed along t h e  

nor th  wa l l  o f  Cedar Canyon, cen t r ed  on t h e  a d i t ,  and extending 

200 m up t h e  wall .  High va lues  range up t o  820 ppm; 7 va lues  

a r e  above 500 ppm. 

A second s t rong  anomaly is cent red  1.2 km upstream from t h e  

a d i t ,  is 750 m i n  length ,  and is open t o  t h e  e a s t  (unsampled 

a r e a ) .  A p o s s i b l e  e a s t e r n  extension of t h i s  zone is seen 

beyond t h e  unsampled a r e a ,  b u t  on t h e  south canyon wa l l  a t  

L314N/70W. 

A smal l  anomalous zone is found a t  t h e  top  of t h e  northern 

canyon wa l l  a t  321N/70W. Th i s  may be r e l a t e d  t o  t h e  a d i t  

zone. 

A smal l  d i scont inuous  anomaly occurs  on Cedar Creek between 

l i n e s  306N and 309+50N, corresponding t o  s t rong  s i l v e r  and 

gold zones. West of t h i s  a r ea ,  on l i n e s  307N and 307+50N a r e  

smal le r  anomalies,  corresponding i n  p a r t  t o  s i l v e r  enrichment. 
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The s o u t h e a s t  p o r t i o n  o f  t h e  g r i d  c o n t a i n s  a number o f  

s c a t t e r e d  anomalous v a l u e s  w i t h i n  a z o n e  of copper  enr  ichrnent. 

The zone a t  L299+50N/68+50W c o r r e s p o n d s  to a s t r o n g  s i l v e r  

anomaly . 

Zinc 

The most s t r i k i n g  z i n c  anomaly t r e n d s  n o r t h e a s t  a t  t h e  s o u t h  

end of t h e  g r i d ,  and c o r r e s p o n d s  roughly to s i l v e r  and,  to  a 

c e r t a i n  e x t e n t ,  copper  zones  i n  t h i s  area. T h i s  anomaly 

c o n t a i n s  t h e  h i g h e s t  Zn v a l u e s  on t h e  g r i d  ( t o  760 ppm Zn). 

A moderate  anomaly (maximum 360 ppm) is l o c a t e d  on t h e  n o r t h  

canyon w a l l  from L317N to  L319+50N, and is open to t h e  e a s t .  

A broad anomaly is found i n  t h e  f a r  n o r t h e a s t  c o r n e r  o f  t h e  

g r i d ,  n e a r  Hampton's Road. 

A s m a l l  anomalous z o n e  (maximum 570 ppm) l ies n o r t h  of Cedar 

Creek a t  L309N. 

I n  t h e  c e n t r a l  p o r t i o n  o f  t h e  g r i d ,  z i n c  c o n t o u r s  show a 

pronounced eas t -wes t  t r e n d ,  such  a s  g l a c i a l  d i s p e r s i o n  would 

produce.  T h i s  c h a r a c t e r i s t i c  is n o t  seen  on Au, Ag or Cu 

c o n t o u r s .  

7.4 MAGNETIC SURVEY 

The r e s u l t s  o f  t h e  magnet ic  su rvey  a r e  p r e s e n t e d  i n  con toured  

form on P l a t e  3. A b a s e  v a l u e  of 50,000 nT was s u b t r a c t e d  

from a l l  t h e  read ings .  The t o t a l  a m p l i t u d e  o f  v a r i a t i o n s  i n  

t h e  su rvey  a r e a  is approximately  800 nT, 
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The only  s t rong  magnetic f e a t u r e  on t h i s  g r i d  is cen t r ed  on 

L ine  319N a t  about  78W. Th i s  f e a t u r e  t r e n d s  northwest/  

s o u t h e a s t  and appears  to be  f a u l t  bounded both t o  t h e  nor th  

and to t h e  ea s t .  

I n  t h e  e a s t  p a r t  of t h e  g r i d  t h e r e  is a zone of confused 

magnetic express ion  which appears  to be  bounded by a 

nor th- t rending  f a u l t  on i ts  west s ide .  Within t h i s  zone 

t h e r e  a r e  no c l e a r  s t r u c t u r a l  t r e n d s  b u t  it is bordered to t h e  

west and to t h e  southwest by zones of very  l o w  magnetic 

a c t i v i t y .  This  a r e a  may i n d i c a t e  a change i n  geologic  

t e r r a  in .  

A minor magnetic express ion  occu r s  i n  t h e  c e n t r a l  southwest 

p a r t  of t h e  g r i d .  Again no c l e a r  s t r u c t u r a l  t r e n d s  a r e  

ev iden t  b u t  t h i s  a c t i v i t y  may r e f l e c t  a weak ea s t e rn  ex tens ion  

o f  t h e  high magnet ics  c e n t r e d  on L ine  319N/78W. 

7.5 COMPILATION OF RESULTS 

A compi la t ion  of  h igh  va lues  of a l l  four  me ta l s  and of  s t rong  

magnetic response is presen ted  a s  P l a t e  4. 

The t h r e e  zones of h igh  meta l  va lues  t h a t  l i e  along Cedar 

Creek a t  L324N (Zone A);  L318N (Zone B) and L308N (Zone C) 

show no magnetic response whatsovever. However, a l l  t h r e e  a r e  

c l o s e l y  bounded by i n t e r p r e t e d  f a u l t s .  A l l  t h r e e  a r e  

anomalous i n  t h e  four  meta l s ,  bu t  p a r t i c u l a r l y  s o  i n  gold,  

s i l v e r  and copper. 
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D i o r i t e  is known t o  occur i n  t h e  v i c i n i t y  of  zones A and C ,  

though it does not appear t o  be magnetic enough t o  g i v e  a 

response i n  t h e  survey. The presence of  d i o r i t e  suppor ts  t h e  

model .for mine ra l i za t ion ,  though ep ido te  a l t e r a t i o n  does not  

appear important i n  t h i s  s t y l e  of  minera l iza t ion .  

Gold va lues  of 3 oz / t  have been h i s t o r i c a l l y  repor ted  f o r  Zone 

A,  though more r ecen t  a s says  r e p o r t  a maximum of 0.5 oz/ t .  

One grab  sample from t h e  c e n t r a l  a r e a  of Zone B assayed 

850 ppb Au, whi le  two grabs  from outcrop  a t  creek l e v e l  were 

low i n  gold. One grab  sample from Zone C came back low i n  

gold;  however very l i t t l e  time was spent  i n  t h i s  a r e a  because 

of heavy snow condi t ions .  

Zone D p r e s e n t s  a confused p i c t u r e ,  wi th  moderate t o  high 

magnetic responses,  enr iched and some anomalous gold , 
anomalous s i l v e r  and z inc ,  and very s p o t t y  copper values.  The 

anomalous a r e a s  do not  co inc ide ,  b u t  t h e  high va lues  a r e  

c o n s i s t e n t  enough t o  make t h i s  a r e a  important.  The high 

magnetic responses may i n d i c a t e  underlying syen i t e ,  i n  which 

c a s e  anomalous meta l  va lues  i n  t h e  v i c i n i t y  a r e  s i g n i f i c a n t .  

Mapping was not  p o s s i b l e  i n  t h i s  a r e a  because of snow 

cond i t i ons ,  bu t  l i t t l e  ou tcrop  is expected. Some p l ace r  

t e s t i n g  has been done i n  t h i s  a r e a  i n  t h e  pas t ,  with l i t t l e  

success .  

Zone E a t  306+50N/68+50W p r e s e n t s  a confused p i c t u r e  s i m i l a r  

t o  Zone D. A s t rong  magnetic response he re  co inc ides  with 

gold,  s i l v e r  and copper anomalies, which may be somewhat 

d i sp l aced  downslope from t h e i r  source. The a r e a  has not been 

mapped, bu t  l i t t l e  outcrop  is expected. The proximity of Zone 

E t o  Zone C and i ts  s i m i l a r  p o s i t i o n  with r e spec t  t o  
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i n t e r p r e t e d  f a u l t s  sugges ts  a p o s s i b l e  r e l a t i o n s h i p  between 

t h e  two zones, though t h e  magnetics d i f f e r .  

Zone F is mainly a gold-s i lver  zone, poss ib ly  f a u l t - r e l a t e d ,  

no magnetic expression.  Gold and z inc  h ighs  he re  a r e  

s c a t t e r e d .  The outs tanding  anomaly is s i l v e r ,  which t r ends  

n o r t h e a s t e r l y  a c r o s s  t h e  g r i d ,  co inc id ing  with t h e  f a u l t  which 

is i n t e r p r e t e d  from magnetics. Th i s  anomaly is open t o  t h e  

southwest,  s i n c e  it f a l l s  a t  t h e  edge of t h e  g r id .  No outcrop  

was seen during reconnaissance mapping of  t h i s  p l a c e r  a r e a ,  

b u t  overburden is probably not  deep. 

Zone G i n  t h e  no r theas t e rn  corner  of  t h e  g r i d  is a gold-zinc 

anomaly, with minor s i l v e r .  Th i s  a r e a  has not been mapped, 

and overburden is thought t o  b e  extensive.  P l ace r  t e s t i n g  has 

been c a r r i e d  o u t  i n  t h e  p a s t ,  with nega t ive  r e s u l t s ,  and 

d i s tu rbance  of  t h e  overburden is not  g r e a t .  

A prominent magnetic high is cen t r ed  a t  L318N/78W. Mapping 

was not  done i n  t h i s  a r ea ;  t h e r e f o r e  it is not  known i f  

ou tcrop  is p re sen t ,  b u t  t h e  topography and vege ta t ion  sugges t  

deep, poss ib ly  sandy overburden. The a rea  shows no 

geochemical expression,  which c h a r a c t e r i s t i c  may be a r e s u l t  

o f  type  and th i ckness  of overburden. 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

The canyon occupied by Cedar Creek appears  t o  be  an expression 

of  a major f a u l t  which t r ends  approximately eastward ac ros s  

t h e  g r id .  Zones A,B and C a l l  appear t o  l i e  i n  about t h e  same 

s t r u c t u r a l  p o s i t i o n  with r e spec t  t o  t h i s  f a u l t .  



HARDY ASSOCIATES cis781 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

Zone A is s i t u a t e d  on t h e  nor th  wa l l  o f  t h e  canyon. I t  has 

co inc iden t  gold,  s i l v e r  and copper anomalies with a  small  

amount of z i n c  upslope. This  zone is almost  e n t i r e l y  

l o c a l i z e d  on t h e  nor th  wall of t h e  canyon with t h e  except ion 

of  one va lue  observed ac ros s  t h e  creek and ac ros s  t h e  

i n t e r p r e t e d  f a u l t .  Outcrops i n  t h e  neighborhood of  t h i s  l obe  

should be sampled i n  t h e  next  phase of t h e  program t o  

determine whether t h a t  l obe  is t h e  r e s u l t  o f  p l a c e r  gold o r  

bedrock minera l iza t ion .  

Because of  t h e  s t e e p  s l o p e s  it is un l ike ly  t h a t  t h e  s t rong  

geochemical expression l ies d i r e c t l y  on t h e  mine ra l i za t ion  i n  

t h e  bedrock, t hus  cons ide ra t ion  should be given t o  an  induced 

p o l a r i z a t i o n  survey t o  l o c a l i z e  t h e  mine ra l i za t ion  i n  t h e  

bedrock g iv ing  r i s e  t o  t h i s  anomaly. Because of the extremely 

d i f f i c u l t  topography an IP  survey i n  t h i s  a r e a  w i l l  b e  very 

slow and c o s t l y .  Thus it should be confined t o  only two 

l i n e s .  The recommended l i n e s  a r e  323 and 323+50N from 72W t o  

about  76+50W. I f  a  c l e a r  r e l a t i o n s h i p  is e s t ab l i shed  between 

t h e  I P  r e s u l t  and t h e  geochemical anomaly, cons ide ra t ion  

should be given t o  s t r i p p i n g  t o  bedrock and channel sampling 

t h e  mineral ized a reas .  I f  s t r i p p i n g  is not  p o s s i b l e  then 

cons ide ra t ion  should be given t o  d r i l l i n g  shallow ho le s  t o  

provide  some geochemical information i n  t h e  bedrock. 

Zone B l i e s  i n  t h e  same s t r u c t u r a l  r e l a t i o n s h i p  t o  t h e  

i n t e r p r e t e d  f a u l t  i n  t h e  canyon. Like Zone A it is 

cha rac t e r  ized by high gold,  s i l v e r  and copper geocehmical 

responses b u t  is a l s o  ind ica t ed  by high zinc.  The high z inc  

may i n d i c a t e  t h a t  t h e  geochemical anomaly is much c l o s e r  t o  

bedrock and thus  t h a t  t h e  anomalous zone is o f f s e t  a  smal le r  

amount from t h e  bedrock source. I n  order  t o  e s t a b l i s h  t h e  
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o f f s e t  between bedrock m i n e r a l i z a t i o n  and t h e  geochemical 

anomaly, c o n s i d e r a t i o n  should be  given to two l i n e s  of induced 

p o l a r i z a t i o n  i n  t h i s  a rea .  Because of  t h e  extreme topography 

it should be  recognized t h a t  t h i s  induced p o l a r i z a t i o n  w i l l  b e  

slow and c o s t l y .  L ines  318 and 318+50N should be cons idered  

f o r  induced p o l a r i z a t i o n  from 69W from 73W. S t r i p p i n g  and 

bedrock sampling should be  c a r r i e d  o u t  on t h i s  zone once t h e  

c o r r e l a t i o n  between geochemistry and induced p o l a r i z a t i o n  

response is e s t ab l i shed .  

Zone C appea r s  t o  be  i n  an analogous s t r u c t u r a l  s i t u a t i o n  to 

Zones A and B. I t  is most un fo r tuna t e  t h a t  it is o u t s i d e  

boundary o f  t h e  c la im group. Zone C appea r s  t o  s t r a d d l e  t h e  

n o r t h  t rending  f a u l t  i n t e r p r e t e d  from t h e  magnetic d a t a  and 

rock types  appear to change a c r o s s  t h i s  f a u l t  from 

predominately a n d e s i t e  on t h e  west to predominantly r h y o l i t e s  

and d i o r i t e s  on t h e  e a s t .  Because o f  t h e  heavy snowfal l  t h i s  

a r e a  was no t  w e l l  mapped i n  t h e  c u r r e n t  program. I f  f u r t h e r  

w o r k  is t o  be  cons idered  on t h i s  zone it should c o n s i s t  of 

d e t a i l e d  bedrock mapping followed by induced p o l a r i z a t i o n  i n  

a r e a s  where t h e  mapping r e s u l t s  j u s t i f y  it. 

Zones D and E l i e  i n  a t e r r a i n  which, from t h e  magnetics,  

appears  to be very d i f f e r e n t  g e o l o g i c a l l y  from t h a t  t o  t h e  

west. From t h e  work c a r r i e d  o u t  i n  t h i s  season it appears  

t h a t  t h e r e  is a  d e a r t h  o f  ou tc rop  i n  t h i s  a rea .  However, t h e  

a r e a  is a t t r a c t i v e  because of  t h e  co inc idence  of  anomalies i n  

a l l  f ou r  elements with magnetic a c t i v i t y .  Thus c o n s i d e r a t i o n  

i n  t h e  coming season should be given t o  an induced 

p o l a r i z a t i o n  survey to cover t h e  a r e a  from L ine  299N t o  L ine  

309N and from 67W to 73W. I f  t h e  induced p o l a r i z a t i o n  r e s u l t s  

a r e  encouraging and t h e  anomalies have n o t  been c losed  o f f  a t  
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t h e  edges, t h e  I P  survey should be extended t o  t h e  south,  

a l though t h e  i n t e r e s t i n g  t e r r a i n  i n  t h e  no r theas t  may be c u t  

o f f  by f a u l t i n g  i n  t h e  neighborhood of t h e  base l ine .  

Zone F l i e s  i n  a zone of d i s t u r b e d  p l ace r  g r a v e l  overburden; 

it has co inc iden t  gold,  s i l v e r  and z inc  anomalies b u t  no 

copper.  This  zone may be a s soc i a t ed  with t h e  north-trending 

f a u l t  and is of i n t e r e s t  because of  t h e  s t rong  s i l v e r  t rend.  

S p h a l e r i t e  f l o a t  has  been observed i n  t h e  t rench  j u s t  north of 

t h i s  anomalous zone. I n  t h e  coming season d e t a i l e d  mapping 

should be c a r r i e d  o u t  over t h i s  zone., I f  t h i s  mapping f a i l s  

t o  expla in  t h e  geochemical r e s u l t s ,  induced p o l a r i z a t i o n  

surveys should be c a r r i e d  o u t  he re  a s  well .  The IP  survey 

should be on l i n e s  304 through 306 from 73W t o  about  78W and 

could be extended southwester ly i f  t h e  anomalies warrant  it, 

s i n c e  t h e  geochemical express ion  is s t r o n g e s t  a t  t h e  southwest 

p a r t  of t h e  zone. 

Some cons ide ra t ion  should be given t o  f u r t h e r  i n v e s t i g a t i o n s  

i n  t h e  a r e a  of t h e  magnetic anomaly i n  t h e  western p a r t  of t h e  

g r i d .  Because t h e r e  is no geochemical express ion  a s soc i a t ed ,  

t h i s  is low p r i o r i t y  area.  However, t h e  p o s s i b i l i t y  of t h i c k  

overburden impl ies  t h a t  bedrock mine ra l i za t ion  may s t i l l  

occur.  Mapping should t h e r e f o r e  be c a r r i e d  o u t  t o  a s c e r t a i n  

t h e  presence and c h a r a c t e r i s t i c s  of ou tcrop  in  t h i s  a rea .  

Zone G is cha rac t e r i zed  by s t rong  anomalies i n  gold and z inc  

wi th  a smal l  amount of s i l v e r .  I t  appears  t o  t rend  northwest 

b u t  t h e  t rend is not c l e a r l y  defined.  Th i s  zone was not  

mapped i n  d e t a i l  i n  t h e  c u r r e n t  season and mapping should be 

c a r r i e d  o u t  he re  i n  t h e  coming year .  
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On t h e  Cedar Creek g r i d  it appears  t h a t  t h e  i n t e r e s t i n g  

geochemical express ions  a r e  a s s o c i a t e d  with two s i g n i f i c a n t l y  

d i f f e r e n t  geo log ica l  frameworks. The f i r s t  framework is a 

f a u l t  r e l a t e d  a n d e s i t e - d i o r i t e  system which c o n t a i n s  Zones A, 

B and probably C, and has  given r ise t o  economic gold va lues  

i n  samples. The second framework appears  to be a f a u l t -  

bounded r h y o l i t e - d i o r i t e  t e r r a i n  wi th  marked magnetic 

expression.  Zones D,E and poss ib ly  F l i e  wi th in  t h i s  

framework. To d a t e  no samples i n  t h i s  zone have exh ib i t ed  

economic values .  Both s i t u a t i o n s ,  however, appear to o f f e r  

encouraging p rospec t s  f o r  t h e  d i scovery  of  economic 

mine ra l i za t i on .  

Mineral  Explora t ion  Consul tant .  

i ! ' W v J .  S c o t t ,  Ph.D,j, P.Eng., P.Geoph., 
chief Geophys ic i s t  , 

/ j .".."' 
/- - 
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631 - 19 S T R E E T  N . E .  
" C A L G A R Y .  A L B E R T A  T2E 4 x 1  

- - -- - -- -- - - -- 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 

WLikt: ORI . IEH:  827811-85 
I 



MAGENTA 
hboratories (Albertu) Ltd. 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: 1;403) 250-1901 
2 5 - N O ' J - 6 . ~  
PAGE: 4 OF 24 

AUTHOR1TY:S. SC.OTT COPY: 1 OF 2 
- - . - .- - - 

I PROJECT: LIKELY - CC 
6 3 1  - 19 STREET N.E. I 
CALGARY, ALBERTA T2E 4 x 1  I i 

WORt< ORDER: 82781)-85 
I 
I 

(ATTN: R .  COOK AAA F I N A L  REPORT AAA 
-, 

G E O C H E M X C C I L  L A B O R A T O R Y  REPOHTI 

f SAMPLE TYPE: SOIL 
F I R E  ASSAY F I R E  ASSAY 

AU AG CU ZN 
S A H P L E  N U M B E R  PPE PPH PPM PPM 

-- -- -- -- . - - - - -. . .- - - -- - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



R R I N G E R  M A G E N T A  
Iaboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY, ALBERTA 
T2E 6K3 

PAGE: 5 OF 24 
AUTHUk1TY:S. S C ~ J T T  COPY: 1 OF 2 

MINE RESOURCES INC.  PROJECT: LIKELY - CC 

C A L G A R Y ,  ALBERTA T2E 4 x 1  
WORE ORliEh: 82'78Ll-85 

JATTN: R. C O O K  J AAA FINAL REPORT A A A  

( C ~ E O C H E H  I C n L  L A B O R n T O R Y  REPOR;) 

f SAHPLE TYPE: S O I L  
F I R E  A S S A Y  

AU 
S A M P L E  N U M B E R  PPB 

F I R E  A S S A Y  
AG 

PYM 
CU 

PYM 

L -- - - -- - - - -- -. -. . -- 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Leboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY. ALBERTA 
T2E 6K3 

25- r P N E :  k403) 250-1901 
CI J - 8 .L! 

PAGE: 6 OF 24 
COPY: 1 OF 5 A U T H O R  IT?: S.  SCOTT 

-- 
DARW INE REsOU~CESINC, PROJECT: LIKEir - CL 

CALGARY, ALBERTA T2E 4 x 1  I 

WORE ORDER: bf7ED-85 

A T T N :  R. COOK AAA F I N A L  KEYOHT AAA 

( ~ E O C H E M  X C A L  L A B O R A T O R Y  REPORT') 
-- 

/ SAHPLE TYPE: S O I L  
F I R E  A S S A Y  F I R E  A S S A Y  

AU AG CU 
S A M P L E  N U M B E R  PPB PPM PPM 

ZN 
PYM 



MAGENTA 
Laboratories (Alberta) Ltd. 

AUTHORITY:S. SCOTT 

42008 - 10 STREET N.E 
CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1 901 
25-NaV-85 
PAGE: 7 OF 24 
COPY: 1 CiE 2 

--A 

R E S O U R C E S  I N C ,  PROJECI: LIKELY - it 
631 - 19  STREET N.E.  
CALGARY, ALBERTA T2E 4x1 I 

1 WORE OhLlEk: 82781)-85 

, * * A  F I N A L  REPORT *A*  

(QEOCHEPI I C A L  L A B O R ~ T O R Y  REPORT\) 

/ S A H P L E  TYPE: S O I L  
FIRE ASSAY FINE ASSAY 

AU AG CU ZN 
S A M P L E  N U M B E R  PPB PYM PPM f Y?4 

\ --- - - -- - 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

AUTHOR1TY:S. S C O T T  

42008 - 10 STREET N.E 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: 1403) 250-1 901 
2 5 - N O V - 8 ~  
PAGE: 8 OF 24 
COPY: 1 OF a 

INC,  --1 1 PROJECT: LIKELY - LC 
631 - 1 9  STREET N.E. 
CALGARY. ALBERTA T2E 4 x 1  1 1 WORK URIIEX: 8278ll-85 

JATTN: N. COOK j AAA FINAL REPORT A A A  
\, 

E D C H E M I C A L  L A B O R d h T O R Y  R E P O R T )  

f SAHPLE TYPE: S O I L  
E I R E  ASSAY F I N E  A S S A Y  

AU  BG CU Z N  
S A H P L E  N U M B E R  PPB PPH PPM PPM 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



M A G E N T A  
Laboratories (Alberta) Ltd. 

AUTHOR1TY:S. S C O T T  

DARM INE RESOURCES INC . 
C A L G A R Y ,  ALBERTA TZE 4 x 1  

4200B - 10 STREET N.E. 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: p03) 250-1901 
25-NOV-f3.:1 
PAGE: 9 OF 24 
COPY: 1 OF i 

PROJECT: LIKELY - CI; 

WORE ORDER: 82'78D-85 

AAA F I N A L  REPORT A k A  

(GEOCHEH I C A L  LABORATORY REPORT') 

/ SAMPLE TYPE: SOIL 
FIRE ASSAY F I R E  A S S A Y  

AU AG CU ZN 
S A M P L E  N U M B E R  YPB PPM PPM PPM 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

AUTHORITY:S. SCOTT 

42008 - 10 STREET N.E 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: 1403) 250-1901 
25-NOV-8.j 
PAGE: 10 OF 24 
COPY: 1 OF 2 

I N C .  I PROJECT: LIKELY - LC 

I 
CALGARY, ALBERTA T2E 4 x 1  

WORE O k D E R :  82781.1-85 
I 

I 

~ A T T N :  H. C O O K  j **A FINAL REPORT A A A  

-'! G E O C H E M I C A L  L A B O R A T O R Y  R E P O R T ]  

/ SAHPLE TYPE: S O I L  
F I R E  ASSAY F I R E  ASSAY 

AU - AG CU 
S A M P L E  N U M B E R  PPB PPW PPM 

Z N  
PPM 

- -- - - - -- - - . - -- - 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ud .  

42008 - 10 STREET N.E. 
CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1 901 
25-NOU-85 
PME: 11 OF 24 
COPY: 1 UF 2 AUTHOR1TY:S. SCOTT 

PROJECI: LIKELY - CC 

WORE ORDER: 8278D-85 @TTN: R. COOK AAA FINAL REPORT A*+. 

E O C H E H X C A L  L A B O R A T O R Y  

/ SAMPLE TYPE: S O I L  
F I R E  ASSAY F I R E  ASSAY 

AU CSG 
S A U P L E  N U U B E R  PPB PPW 

CU ZN 
PPM PPM 

5.0 
6.0 
4.0 
4.0 
I;. 0 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY, ALBERTA 

T2E 6K3 

PHONE: (403) 250-1901 
25-NOV-85 
PAGE: 12 OF 24 
COPY: 1 OF 2 AUTHORITY: S. SCOTT 

I PROJECT: LIKELY - ii 
I 

C A L G A R Y ,  A L B E R T A  T 2 E  4 x 1  I 
I WORE OkDER: 8278D-85 
I 

JATTN: R. C O O K  / AAA FINAL REPORT A A A  

(GEOCHEH XCAL LABORATORY REPORT'i 

/ SCIHPLE TYPE: S O I L  
. 

F I R E  A S S A Y  FINE A S S A Y  
CIU AG CU ZN 

S A M P L E  N U M B E R  PPB PYW PPW FPPS 

- - - . .- . - -- - - - - - - - - - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Labomton'es (Alberta) Ltd. 

4200% - 10 STREET N.E. 
CALGARY, ALBERTA 
T2E 6K3 

PHONE: {403) 250-1901 
25-NOV-8.i 
PAGE: 13 OF 24 
COPY: 1 OF 2 AUTHOR1TY:S. S C O T T  

-. 
INE RESOURCES I N C ,  

1 PROJECT: LIKELY - CC 
STREET N.E. 

ChLGARY, ALBERTA T2E 4 x 1  1 
1 NOHI.; (3)iI:iEfir: 8278i.l-B"j 
I 

(ATTN: R. cooe AAA FINAL REPORT **A 

( O E O C H E ? ~  I C n L  L A B C 3 R A T O R Y  REPORT] 

f SAMPLE TYPE: SOIL 
FIRE ASSAY EIRE ASSAY 

AU AG CU ZN 
S A M P L E  N U H B E H  PPB PPW PPH PPM 

L --- -- ~ - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



t 

- BARRINGER M A G E N T A  
Laboratories (Alberta) Ltd. 

,I - 
AUTHOR1TY:S. SCOTT 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 

T2E 6K3 

PHONE: p3) 250-1 901 
2 5 - N U V - 8 . ~  
PAGE: 14 OF 24 
COPY: 1 Of i 

- -  
INC , PROJECT: LIKELY - CC 

631 - 19 STREET N.E. 
C A L G A R Y ,  ALBERTA T2E 4 x 1  I 

/ WOPt$ ORDER: 8278D-85 
I 

b ~ ~ ~ :  R. COOK **A F I N A L  REPORT AkA 

p ~ ~ ~ t - i ~ P l  X C n L  L A B o R # % T O R Y  REPORT"\ 

f SAMPLE TYPE: S O I L  
. 

F I N E  ASSAY PIWE ASSAY 
&U AG CU ZN 

S A M P L E  N U M B E R  PPB PYH PPM PPM 

12.0 0.36 195.0 168.0 
4.0 0.28 GO. 0 220.0 
1G.0 0.21 170.0 100.0 
3.0 0.22 67.0 136.0 
4.0 0.27 123.0 134.0 

- SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



RRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 
25-N('JlJ-85 
PAGE: 15 OF 24 
COPY: 1 OF 2 A U T H O R I T Y  : S. SCOTT 

PROJECT: LIKEL.1 - CC 
631 - 19 S T R E E T  N.E. 

- C A L Q A R Y ,  A L B E R T A  T 2 E  4 x 1  I 

I WORE ORDER: 827811-85 
I 

JATTN: R .  COOK 1 AAA FINAL REPORT AAA 

\ 
G E O C H E M I C A L  L#h1E(OR#%TORY R E P O R T I  

/ SAMPLE TYPE: S O I L  
F I R E  A S S A Y  F I R E  A S S A Y  

A U  AG CU ZN 
S A M P L E  N U M B E R  P P B  PPH PPH PYM 

- .-- - -  

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1 901 
25-NOV-85 
PAGE: 16 OF 24 

A U T H O R I T Y :  5. SLOTT COPY: 1 OF 2 
-- - 

INC, I PROJECT: LIKEi'f - CC 
13 S T R E E T  N.E. 

C A L G A R Y ,  A L B E R T A  T 2 E  4 x 1  
W O R K  URDER: 82'781.1-85 

I 

TTN: R. C O O K  J **A F I N A L  REPORT AAA 
-\ 

( B E O C H E M  I C A L  L A B o R & T O R Y  R E P O R T  '1 
J 

- 

f SAMPLE TYPE: S O I L  
F 

F I R E  A S S A Y  F I R E  A S S A Y  
AU - AG CU ZN 

S A M P L E  N U M B E R  PPB PPH F'PM PPM 



RRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

AUTHOH1TY:S.  S C O T T  

42008 - 10 STREET N.E. 
CALGARY, ALBERTA 

T2E 6K3 
PHONE: (403) 250-1901 

25-NO'S-85 
PAGE: 17 OF 24 
COPY: 1 OF 2 

INE RESOURCES INC , 
I PROJECT: LIKELY - Ci 

631 - 19 STREET N . E .  
CALGARY. ALBERTA T2E 4 x 1  I 

1 WORK O X h E R  : 8278I.t-85 

A T T N :  R. COOK AAA F I N A L  REPORT AAA 
\ 

E O C H E U X C A L  L A E ? o R A T o R Y  REPORT 

f SAHPLE TYPE: SOIL 
-. 

F I R E  ASSAY F I R E  ASSAY 
AU AG CU ZN 

S A M P L E  N U M B E R  PPB PPH PPH PFM 

-- a - - - - -A 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



[ -  

I.) ,. 
i 5 - 
-,  - .. 
i 

MAGENTA 
Laboratories (Alberta) Ltd. 

AUTHOR1TY:S. SCOTT 

42008 - 10 STREET N.E 
CALGARY, ALBERTA 
T2E 6K3 

PHONE: 403) 250-1901 
2 5 - ~ 0 ~ - 8 &  
PAGE: 10 OF 24 
COPY: 1 OF 2 

PROJECT: LIKELY - CC 
CALGARY. A L B E R T A  T2E 4 x 1  

WORK ORDER: 8278D-85 

(ATTN: R. COOK / *A* FINAL REPORT AAA 

E Q c H E M ~ c , ~ L  Lf i~amazoRY R E P O R +  

/ S A H P L E  TYPE: SOIL \ 
F I R E  ASSAY F I R E  ASSAY 

A U  AG CU ZN 
S A M P L E  N U M B E R  PPE PPM FPM PPM 



MAGENTA 
Laboratories (Albertu) Ltd. 

42008 - 10 STREET N.E 

CALGARY. ALBERTA 

T2E 6K3 

PHONE: L403) 250-1901 
25-NOV-8-1 
PAGE: 19 OF 24 
COPY: 1 OF 2 A U T H O R I T Y  : S. SCOTT 

EDARM I N E  RESOURCES I N C  , \ 

631 - 19 STREET N.E. 1 PROJECT: LIKELY - CC 

CALGARY,  ALBERTA T2E 4 x 1  
i 
I W O R K  ORDER: 8278111-85 
! 

\PTTN: R. COOK j A*A FINAL REPORT AAA 

SAMPLE TYPE: S O I L  
F I R E  ASSAY FIRE ASSAY 

RG 
PPH 

35.0 
GO. 0 
62.0 

230.0 
110.0 

-- -- - - - - - - - - - - 
- SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

4200B - 10 STREET N.E. 

CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 
25-NQ'J-85 
PAGE: 20 OF 24 

4UTHOHITY:S. S C O T T  COPY: 10F 2 
- -- -- -. 

PROJECT: LIKELY - CC 
; 

CALOfhRY,  ALBERTA T 2 E  4x1  I 
i WORE O R D E R :  8278D-85 
! 

(ATTN: H. COOK / A** FINAL REPORT AAA 
-\ 

f 3 E O C H E M I C A L  L A B O H & % T O R Y  R E P O R T 1  

< SAMPLE TYPE: S O I L  
. 

F I R E  ASSAY F I R E  ASSAY 
AU AG CU ZN 

S A M P L E  N U M E E N  PPB PPH PPH PPH 

3.0 0.15 23.0 102.i) 
6.0 0.4 2 1  .O ZOO. 0 

21.0 0 .  22 18.0 133.0 
12.0 0.3 90.0 6 9 . 0  

4 . 0  0.3& 2y.o 4 2 u (:I 

I 
, -- - - - - - - - - -- -- 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY, ALBERTA 

T2E 6K3 

PHONE: L403) 250-1 901 
25-NOV-8Ll 

AUTHOR1TY:S. S C O T T  
PAGE: 21 OF 24 
COPY: 1 OF 2 

feED&RM I N E  RESOURCES INC - 
631 - 19 STREET N.E. 
C h L G A R Y ,  ALBERTA TZE 4 x 1  

I 
PROJECT: LIKELY - LC 

1 WORE ORDER: 8278D-85 
I 

A T T N :  R .  C O O K  J AAA r I N A L  REPORT A A A  
-. 

( G E O C H E E ~ ~ C ~ L  Lfinaofinroy R E P O R T )  

/ SAMPLE TYPE: S O I L  
E I R E  ASSAY F I R E  ASSAY 

AU AG CU 
S A H P L E  N U M B E R  PPB PPW PPM 

c - - - - - - -  - -- - - . . - .- . 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



R R I N G E R  M A G E N T A  
Laboratories (Alberta) Ltd. 

A U T H O R I T Y  : S. SCOTT 

42008 - 10 STREET N.E 
CALGARY, ALBERTA 
T2E 6K3 

M O N E :  p03) 250-1901 
25-NU'J-B:s 
PAGE: 22 OF 24 
COPY: 1 Of 2 

-- 
~ C E D A R ~  INE RESOURCES I N C .  

I PROJECT: LIKELY - CC 
6 3 1  - 19  STREET N.E. 
C A L G A R Y ,  ALBERTA T2E 4 x 1  I I 

1 WORE ORDER: 82'7SD-85 
i 

\ATTN: H. COO\: / * *A  F I N A L  REPORT AAA 

SAMPLE TYPE: SOIL 
FINE ASSAY 

AU . 
S A M P L E  N U M B E R  PPB 

F I R E  ASSAY 
AG CU Z N  

PPH PPH PPM 

0.4 290.0 154.0 
0.57 CC' a,tO. 0 11.1.0 
0.45 240.0 1 1 9 ., (:) 

0 .1 .4  6 5 . 0  81 .O 
0.1 63.0 *', C' / J . O  

I 
- -. . - - - - - - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

A U T H O R I T Y :  5'. SCOTT 

42WB - 10 STREET N.E 
CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 
25-NOV-85 
PAGE: 23 OF 24 
COPY: 1 OF 2 

DARW I N E  RESOURCES I N C .  PROJECT: LIKELY - Ct 
CALGARY, ALBERTA T2E 4 x 1  

WORE ORDER: 8278D-85 

(ATTN: H. coot: j AAA FINAL REPORT AAA 
"\ 

( Q E O C H E H I C ~ ~ L  LABORATORY REPORT I 

/ SAWPLE TYPE: S O I L  
F I N E  ASSAY FIRE bSSAY 

iFIU AG CU 
S A M P L E  N U M B E R  PPB PPH PPM 

ZN 
PPM 

L - . .- --- - - - - - 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



RRINGER M A G E N T A  
Laboratories (Alberta) Ltd. 

A U T H O R I T Y :  S .  S C O T T  

ZEDARH I N E  RESOURCES I N C ,  
631 - 19 S T R E E T  N . E .  I 

I 

C A L G A R Y .  A L B E R T A  T2E 4 x 1  I 

I 

A T T N :  H. COOK i 

42008 - 10 STREET N.E. 
CALGARY, ALBERTA 
T2E 6K3 

NE. l403) 250-1901 
2 5 - f l 8 - 8 , )  
PAGE: 24 OF 24 
COPY: 1 OF 2 

PROJECT: LIKELY - CC 

WOHG O R D E R :  027811-85 

AAA F I N A L  REPORT A** 

C .  ~ o f ~ g l a <  R e a d ,  
L A E O R A T O H Y  M A N A G E R  

F O O T N O T E S :  
P=C?UEST I O N A B L E  BREC I S  I O N :  A= I N T E R F E R E N C E :  TW=THAC:E:  N D = N i  

- - -  - 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 

T2E 6K3 

PHONE: (403) 250-1 901 

13-NOV-85 
PffiE: 3 OF 20 
COPY: 1 OF 2 AUTHOH1TY:S. SCUTT 

- 
CEDARM INE RESOURCES INC , i=E: 
CALGARY, ALBERTA T2E 4x1 

! PROJECT: LIKELY-CC 

I A WORE ORDER: 8270D-85 

I G E Q C H E H  I C A L  Le?rBORATOR-Y H F E Q !  
-- - -- - 

SAMPLE TYPE: S O I L  
F I N E  ASSAY FIRE ASSAY 

AG 
PPW 

CU 
PPM 

ZN 
PPM 

\ - - -- -- -- - .- - -- . . . - - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 

13-NOV-85 
PAGE: 4 OF 20 
COPY: 1 OF 2 AUTHUH1TY:S. SCOTT 

- 
~CEDARH INE RESOURCES I N C .  
631 - 19 STREET N . E .  
C A L G A R Y ,  ALBERTA T2E 4 x 1  

PPOJECT: I IKELY -CC 

~ T T N :  R. COOK A** FINAL REPORT AAA 
r 7 

a SAHPLE TYPE: S O I L  
FIRE ASSAY F I R E  ASSAY 

AU AG 
A M P L E  N U M B E R  PPB PPH 

ZN 
PPM 

CU 
PPM 

/ 
--a- - -- - - - -- - - -- - - - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E 
CALGARY. ALBERTA 

T2E 6K3 

PHONE: (403) 250-1 901 

13-NUV-85 
P&E: 5 01 26 
COPY: 1 OF 2 AUTHUN1TY:S. SCOTT 

- .- 

PROJECT: LIKELY-CC CEDARWINE RESOURCES I N C ,  
631 - 19 STREET N.E. 
CALGARY, A L B E R T A  T2E 4 x 1  

i W O R E  ORDER: 827'0D-65 

N: R. COOK 
, AAA -- F I N A L  REPORT - -- A A A  

I SAHPLE TYPE: S O I L  
F I R E  ASSAY FIRE ASSAY 

AU AG 
A M P L E  N U M B E R  PPB PPW 

CU 
PPW 

. A - - - - -. -- -- 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

A U T H O R 1 T Y : S .  SCOTT 

42008 - 10 STREET N.E. 
CALGARY, ALBERTA 
T2E 6K3 
PHONE: (403) 250-1901 

13-NOV-535 
PAGE: 6 OF 20 
COPY: 1 OF 2 

RESOURCES I N C -  I PROJECT: LIKELY-CC 
- 19 STREET N.E. I 

C A L G A R Y ,  A L B E R T A  T2E 4 x 1  
I 

I 
I 

I W O R E  OhDEk: 8270D-85 
1 

A T T N :  H. COOt< A&* F I N A L  REPORT AAA 
-- - ---  

/ - 
- 

f SAMPLE TYPE: S O I L  
F I R E  ASSAY F I R E  ASSAY 

CSU . CIG CU 
S A M P L E  N U M B E R  P P B  PPM PPH 

- -- - - -- -- - -- -- -. - --- 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



42008 - 10 STREET N.E. 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 

13-NOV-85 
PIIGE: 7 OF 20 
COPY: 1 OF 2 

-- 
I N C ,  PROJECT: LIKELY-LC 

631 - 19 STREET N.E. 
CALGARY, ALBERTA T2E 4x1 i 

WORE ORDEh: b270D-85 
I 

I 

I (GEOCHEH X C A L  L C I B O R F 1 3 0 R Y E P ! ! 1  

SAMPLE TYPE: S O I L  
FIRE ASSAY F I R E  ASSAY 

AU 
A H I S L E  N U M B E R  PYB 

AG 
PF'H 

CU 
PYM 

ZN 
FYM 

-- . - --- -- - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 

T2E 6K3 

PHONE: (403) 250-1901 

13-HOV-85 
PAGE: 8 OF 20 
COPY: 1 OF 2 AUTHOR 1TY:S. S C O T T  

CEDARM I N E  RESOURCES I N C ,  - 19 S T R E E T  N . E .  
C A L Q A R Y ,  ALBERTA T2E 4 x 1  

PROJECT: LIKELY-CC 

WORE ORDER: 8270U-85 

/ **A F I N A L  REPORT A A A  
/' -7 (GEOCHEM X C A L  L A B O R A T O R Y  REPORJ~J 

r SAMPLE TYPE: S O I L  
F I R E  ASSAY F I R E  ASSAY 

AU AG 
A W P L E  N U M B E R  PFB PPM 

CU 
PPM 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



BARRINGER M A G E N T A  
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1 901 

13-NOV-82 
PAGE: 9 OF 2O 
COPY: 1 OF 2 A U T H O R I T Y :  S. SCOTT 

-- 

PROJECT: LIKEL'f-LC 

1 

I W O F ~ :  O R L I E R :  8~701.1-&5 

TTM: R. cnoE j A*+. F I N A L  REPORT *A* 
-- --  -- -- -- 

f 

i SAMPLE TYPE: S O I L  
FIRE ASSAY FIRE ASSAY 

AU 
PPB 

AG 
PPW 

CU 
PPW 

Z N  
YPM 

1100#:71+00 W 5.0 0.35 36.0 123.0 
1100N:71+50 W 14.0 0.36 39.0 1 " J . O  
1100N:72+00 w t a .  0 0.3~ 16.0 133.0 
1100N:72+50 W (2.0 0.08 SO. 0 121.0 
1100N:73+00 W t2.0 0.18 31 .O 179.0 

- -- - -- -- - - - - - - - ---- - 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 
13-NOV-85 
PAGE: 10 OF 20 
COPY: 1 OF a AUTHORITY: S. S C O T T  

CEDARM INE RESOURCES I N C ,  I PROJECT: LIKELY-LC 
631 - 19 STREET N.E. 
CALGARY, ALBERTA T Z E  4x1 I 

I WORt: OKlJEk: 827011-85 
I 

CODE / A** FINAL REPORT AAA 

SAMPLE TYPE: SOIL 
F I R E  ASSAY F I R E  ASSAY 

AU AG 
A H Y L E  N U M B E R  YPB PF'M 

ZN 
PPM 

-- A-- 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY, ALBERTA 

T2E 6K3 
PHONE: (403) 250-1 901 

13-NOU-85 
PAGE: 11 OF 20 
COPY: 1 OF 2 A U T H O R I T Y  :S. SCOTT 

-- 

I PROJECT: LIKELY -CC 
631 - 19 STREET N.E. 
C A L G A R Y ,  ALEEHTA T2E 4 x 1  1 

I WOkt: ORDER 82701.1-85 

b ~ ~ ~ :  h .  COOK j AAA F I N A L  REPORT AAA 

'i r 3 E O C H E H I C C I L  LCIBORCITORY R E P O R T ,  
-- ' SAMPLE TYPE: SOIL 

. 
FIRE ASSAY F I R E  ASSAY 

AU  AG CU ZN 
S A M P L E  N U M B E R  PPB PPM PPM PFM 

- - -- ,) 
- -. . ---- - - 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



RRINGER M A G E N T A  
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY, ALBERTA 

T2E 6K3 
PHONE: (403) 250-1901 

1 3 - N O V - 8 5  
PAGE: 12 OF 20 
COPY: 1 OF 2 AUTHORITY: 5. SCOTT 

TTN: R. COOK 1 A** F I N A L  REPORT AAA 
/- -7 

PROJECT: LIKELY-CL 

E I E Q C H E M S C A L  L A B O R A T O R Y  R B P O R T ,  \ 

631 - 1 9  STREET N.E. 
CALGARY, ALBERTA T2E 4 x 1  

a S ~ P L E  TYPE: S O I L  
- 

F I R E  ASSAY FIRE ASSAY 
CSU . AG 

A H P L E  N U M B E R  PPB PPM 

WORE OkDEk: 8270D-85 

CU 
PPM 

ZN 
PPM 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



BA RRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E 

CALGARY. ALBERTA 

T2E 6K3 
PHONE: (403) 250-1901 

13-NOU-85 
PAGE: 13 OF 20 
COPY: 1 OF 2 AUTHOR1TT:S. SCOTT 

PROJECT: LIKELY-LC INE RESOURCES INC, - 1.9 STREET N.E. 
CALGARY, ALBERTA T2E 4x1 I 

I 
I W O R E  ORDER: 8270D-85 

TTN: N. C O O E  j A** FINAL REPORT A A A  
-- - 7 

-- 
/ SAMPLE TYPE: S O I L  

F I R E  ASSkY FIRE ASSAY 
CIU AG CU 

S A H P L E  N U M B E R  PPB PPM PPM 

. - -. . - - - . - -- - - - - - - 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (A lbertu) Ltd. 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: (403) 250-1 901 

1 3 - N O U - 8 5  
PAGE: 14 OF 20 
COPY: 1 OF 2 A U T H 0 R I T Y : S .  S C O T T  

CEDARM INE RESOURCES INC, 
631 - 13 S T R E E T  N.E. 
C A L G A R Y ,  A L B E R T A  T 2 E  4 x 1  

I PROJECI: LIKELY-CC 
I 

I 
1 W O R E  U R D E R :  8270D-85 

TTN: R. C00K AAA F I N A L  REPORT A A A  
/- 

--- 7 

SAMPLE TYPE: SOIL 
FINE  A S S A Y  F I R E  ASSAY 

AU ACi 
A M P L E  N U H B E R  P Y B  FPH 

ZN 
PYM 

-- ---- 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



BARRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

AUTHQHSTY:S. SCOTT 

CEDARH INE RESOURCES I N C ,  
- -  CALGARY, ALBERTA T2E 4x1 

42009 - 10 STREET N.E. 
CALGARY. ALBERTA 

T2E 6K3 
PHONE: (403) 250-1901 

13-NQV-85 
PAGE: 15 OF 20 
COPY: 1 OF 2 

I G E O C H E M I C A L  L A 6 t O R # % T O N Y  -- - --- - W - E - n  
-- - 

F I R E  A S S A Y  FIRE A S S A Y  
AU C\G CU ZN 

A M P L E  N U M E E H  PPEs F'YM PPM Y F'H 

-- --- -- - - - - --- - - - - - - - - - .- 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E 
CALGARY. ALBERTA 

T2E 6K3 
PHONE: (403) 250-1 901 

13-NOV-85 
PhGE: 16 OF 20 
COPY: 1 OF 2 AUTH0RITY:S. SCOTT 

INE RESOURCES INC, I PROJECI: LIKELY-LC - 19 STREET N.E. 
I 

CALGARY, ALBERTA T2E 4x1 
I 

I WORE OkLlER: 8 2 7 0 D - 8 5  

TTN:  R. COOI.: j *A+. F I N A L  REPOKT4AA 

( G E O C H E M I C A L  L f i B O R A T O R Y  W E P O R T !  

SAMPLE TYPE: S O I L  
F I N E  ASSAY FIRE ASSAY 

AU AG 
A H P L E  N U M B E R  PYB PPM 

CU 
PPH 

- - 
/ 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Albettu) Ltd. 

AUTH0RITY:S. SCOTT 

42008 - 30 STREET N.E. 
CALGARY. ALBERTA 

T2E 6K3 
WON€:  (403) 250-1901 

13-NOV-85 
PAGE: 17 OF 20 
COPY: 1 OF 2 

CEDARHINE RESOURCES I N C ,  1 PROJECT: LIKELY-CC - 1 9  S T R E E T  N.E. I 

ALBERTA T2E 4x1 1 WORK ORLIEX: 8270L1-85 

N: R. COOK J A*+. F I N A L  REPORT AAA 
7 -7 

SAMPLE TYPE: S O I L  
FIRE ASSAY FIRE ASSAY 

AU 
A M P L E  N U M B E R  PPB 

AG 
PPW 

Z N  
PPM 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY. ALBERTA 

T2E 6K3 
PHONE: (403) 250-1 901 

13-NOV-85 
PffiE: 18 OF 20 
COPY: 1 OF 2 A U T H O R I T Y  :S. SCOTT 

ARM INE RESOURCES I N C  , 
I 

- 1 4  STREET N.E. I PWJECI: LIKELY-CC 

I CNLBAIY, ALBERTA T2E 4x1 
W O R E  ORDER: 8270D-85 

N: R, C ~ O K  AAA F I N A L  REPORT A A A  

a E O C H E ? I X C A L  L A 3 4 3 F t f i T o R Y  

SAMPLE TYPE: S O I L  
F I R E  ASSAY F I R E  ASSAY 

AU . AG 
A M P L E  N U M B E R  PPB PPH 

CU 
PPH 

ZN 
PPM 

.- 
SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



MAGENTA 
Laboratories (AlbertaJ Ltd. 

42008 - 10 STREET N.E 
CALGARY. ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 

1 3 - N O V - 8 ' 5  
PAGE: 19 OF 20 
COPY: 1 OF 2 

CEDARH I N E  RESOURCES I N C ,  - 19 STREET N.E. 
\ 

! PROJECT: LIKELY -CC 

C A L G A R Y ,  ALBERTA T2E 4 x 1  

~ T T N :  W. COOK A** P I N A L  REPORT AAA 
f -  F 

( ~ E O C H E H  ICAL LABORATORY R E P ~ R ~  
-- -- - 

(XLE TYPE: S O I L  
FIRE A S S A Y  FIRE A S S A Y  

AU 
PPB 

AG 
PPH 

CU 
PPM 

ZN 
PPM 

GO. 0 0.12 86.0 84.0 
42.0 0.54 250.0 106.0 
c.: 2 . 0 0.1 55.0 67.0 

\ -- -- - - - -- 
SERVICES f OR THE EARTH AND ENVIRONMENTAL SCIENCES 



RRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

A U T H O H 1 T Y : S .  S C O T T  

EnaRn INE RESOURCES INC , 
631 - 19 S T R E E T  N . E .  
C A L G A R Y ,  A L B E R T A  T2E 4 x 1  

42008 - 10 STREET N.E. 

CALGARY, ALBERTA 
T2E 6K3 

PHONE: (403) 250-1901 
1 3 - N O V - 8 5  

NOV 2 1 1985 PAGE: 20 OF 20 
COPY: 1 OF a 

PPOJECI: LIKELY -CC 

! WORE O R D E R  8270D-8:; 
1 

TTN: R. COOK AAA F I N A L  REPORT AAA 
/ \ 

rGPEOCHEMICcFIL LfiIFrORATORY R E P O R T  

C .  D C J I J ~ ~ . ~ ~  'Read, 
L A B O R A T O R Y  H A N A G E R  

F O O T N O T E S :  
P = B U E S T I O N A B L E  P R E C I S I O N ;  A = I N T E R F E R E N C E :  T R = T N A C E :  N D = N O T  P E T E C T k D :  
IS=  I N S U F F  I C  I E N T  S A M P L E ;  N A = N O T  A_N_AYZELI:  M S = M  LSSS,1:Nf3-SAMPLE _ _  _ -  

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



BA RRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E. 

CALGARY. ALBERTA 

T2E 6K3 

PHONE: (403) 250-1 901 
'I ': -. ,J ,-, I. I -. ,i :;; 
.I .... I . . .  ..' 
FSEi: i i  rJk 

- .. -. C;fF 1 : 1 I J ~  1 

. . . . .  . . . . .  .. .i q ,, <,:I (1, ,, :I, L.;r ::.'-I ... ,. r .. i /.. " . . . . .  , L 
. . . .  ... :.. 3: .'L 

r,, . s  ': I.; ,> I.,! !:- .J 1. ,. I,! ..? ?- ., : 
. . .  . . .  ,.. i, i, ir ... . . . .  .... :., , 1.) <.; ,. .i. '.: , - ; ;. ". . ( .  

. . . .  . . . - . . 
2 , .  . . . .  . 

t; 1. ., 1. A? -.,I .; '.,! ... .. ! 1 :  6 ,  .." m 

. . .  .! ;. : . . . . . .  ,: s I.,! O ., .I I:. A,, ..I 2 I.. - ! . 1.3 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



C E D A R  C R E E &  GR- 
C o r r e l ~ t i o n  m a t r i x  M I - I - t r a n s f o r m e d  data Page : I 

Soi 1 statistics f a r  w ~ r k  o r d e r s  8270 and  8275 
1 Column:  2 3 4 --- -_I----- -_---..-- ------- ------- ------- 

1 G o 1 d 1 . 0 0  1132 .00  1132 .00  1232 .66  
2 Si. lvexS - 1 5  1 . 0 0  1132.00 1132 .00  
3 Cu!?pc.r . c; .. 7 &, . i. .-I '3 -, 1.00 1132.00 
4 Zil-IC . 04  . O E  . l ?  3 . .  00 



C o r r e l a t i o n  ma t r ix  10%-t rar rs f  armed d a t a  Pa?(?: 2 ------------------------------------------------------------ 
S o i l  s ' t a t i s t i c s  f o r  work. orders 8270 .3nd 82'75 
Colun~rt: I. 3 3 4 --- -------- ------- ------- ------- ------- 

1  Gold 1 .OIJ 1135.912 11.3' - -  00  113;j m l + J ~  

2 S i l v e r  .12 1.00 1132.00 1132.00 
3 Capper . 4 1. .15 1.013 1132.00 
4 Z i 1-1 c - .01 . J s  oq  1.00 ,- r- 



CaIl~mn: 1 ~ - r r t - t r . a r i ~ f  armed Gold sLaListics Far3e:  3 ---------------------------------------------------------------- 
S o i l  s ta t i s t i cs  f o r  work o r d e r s  8270  and 8278 ,,,- l-'>'J-$ -------------.-.--- 

Y 

Tot31 : 1132.0 I A I 
L . t . d .  : 2 6 5 . 0 0  I +. I 
G.t.d. : . 0ClQ(j(j I A 1 

Minimum : 
i4 €! .3 1-1 

S t .  Jev.: 
Liar i a n c c  : 

+ A  -$ 7 3  -2::;; 
i A ! 
I A j 
I !? i 
1 i 
+ +, + 4 8 5 :.'.: 
t ;7 ! 
I A i 
l 1 
I A  I 

+ A  + 24 .4% 
! ! 
! I 

I h  f 
! A h .  .......,.. . . . = ! 
----+----+----+----+----. t 

130.8 390.4 GCJ0 -0 
s t a n d a r d  e r r  or : ,0720 
s tandar  d e r r o r  : . I 4 5 6  



Column: 1 u n - t r a n s f o r m e d  Gold h i s t o 3 r a m  c l a s s e z  Page: 4 
_- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S o i l  s t a t i s t i c s  for work o r d e r s  8270 and 8278 

From To T o t a l  ------------ ------------ ------- 
1.000 13 .98  856  
13.98 26.96 139 
26.36 33.94 50 
39.44.  5 2 - 9 2  21  
5 2 . 9 2  65.30 1 ij 
65 .40  78.88 L- .J 

78.38 91  .FIG 8 
91.86 104 .8  L- J 

104 .8  117 .8  6 
117.13 130 .8  4 
130.13 143 .8  3 
143 .8  156.8  r 

L 
156 .8  169.7  3 
182 .7  195 .7  I. 
205.7 2 2 1 . 7  2 
247.6 260.  6 1 
260 .6  273 .6  2 
216 .6  299 .5  1 
293 .5  312 .5  1 
325.5  3311.5 1 
390 .4  403.4  2 
494.2 507.2 1 
5';.30. 2 5 3 3 "  2 1 
637.0 650.0  1 



Column: 1  l o g - t r a n s f a r m e d  Gold s t a t i s t i c s  Page :  4 ................................................................ 
S o i l  s t a t i s t i c s  f o r  work o r d e r s  8270 and 6278  

-I---- n,----1-----'----3-- " 

Tot.31 : 1132.0 1 A I 
L . t . d .  : 265.00 1 i 
G.t .d .  : .Q(iO00 I h  i 

++ + 19.5Yi 
M i n  i n11.1 nt : 1. 0600 I A I 
Hear1 5'.9174 ! i 

! t: 
+ L 5 . d . :  22 2 3 6  I :+ ! 
+ 2 5 . d . :  83.931. + A  A + ].3.0::! 
+ 3 5 . d . :  316.10 1 A .& ! 
+ 4 s . d . :  1190 .5  1 k A k I 

+ 5 5 . d . :  4483.5 ! A A I 
I A A f t  A 1 

M .3 :.: i n~ r.1 IVI : 650.00 + A kA A + G.5% 
A A A A  kJrA I 

S t ,  dev . :  .57530 ( l o g )  Ik A A A A A k i r  
War i a r ~ c e :  

I 
.33LG& ( l o ?  1 I A A+.kAAAhhA+. i 

I A  k A k k s 4 A A A A A A A k . . . . . . . . . I  
----+----+----+----+---- + 

3 .7  48.7  6  5 0 ,, 1. 
Skewness: 1 .7349  s t and .3 rd  e r r o r  : .0728 
t < ~ ~ r t o s i s :  -. 0028 s t a n d a r d  e r r o r  : .145& 

C u n ~ u l a t i v e  f r e q u e n c y  p l o t  ---t----+----+----+----+ 
I ++ 
+ 

I 
++ + 

I + ! 
+ + + 
! ++ t 
4- + C + 
i +. i 1 

C t C .F 

I + I 
+ + + .i- 

I + i 
4- t .k + 
i ' ++ ! 
+ I- b + 
1 ++ I 
+ I- .t 

! ++ ! 
f r 4- 

I + i 
+ - + + 
I t 1 
+ + 
i -i I 
.(. 4" 

I ! - - - -  C - - - -  k - - - . -  c - - - -  + - - - - + - - - - + - - - - + - - - - + - - - - + - - . - -  .t 

- 1  1.0  5 . 5  ],<1,,8 95 .8  ' 73 .2  91 .5  9 8 . 4  39.8 
C 1-1 n\ . p r; o tt tit i. I i t, v 



Colun~i-I: 1 l o g - t r a n s f  a r m e d  Gold h i s l o q r a n ~  classes Page:  c b) 
- - - - - - - - - - - - - - - _ - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S o i l  s t a t i s t i c s  f o r  work o r d e r s  8270 and 8278 



C o l u m n :  2 ur~-~trar~s:E'or.m~rs~rl S i  lver s.ta"cst,ic:s Page :, K- ... f 
_-___________- -__- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  
Soil s t a t i s t i c s  f o r  work o r d e r s  8270  a n d  8278 

m134--------------------- 
Tat.31 : 1132.0 I A 

I 
! 

L . t . c l .  : 12.000 I 
i2.t.d. : .00000 I A I 

M i 1-1 i IYI u 111 : . l O O O O E  
Mean r r". ,- ,., .-, . J*<aJO 

S t .  ~ c . v . :  ,327'37 
V a r i a n c e :  . EfGOOZ 

r' a. 5 15.9  26.5 
Skewness : 1.0774 s t a n d a r d  e r r o r  : .a728 
K u r t o s i s :  609.0068 s t a n d a r d  e r r o r :  .1456 



C o  1 u n) r~ : 2 un-transformed S i l v e r  h i s t o g r a m  classes P a q e :  G 
- - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Soil statistics. for woxLk. ur~jors 8270 ant::l 8278 

Zone From To Tota l .  Percr;n.t C I J I \ ~ X  ---- ------------ ------------ ------- ------- --__-__ 
I .1000E -1 .5398 1013 89.5 89.5 
3 .5398 1.070 94 8.3 97.8 
3 1.070 1 5 9 3  19 1.7 39.5 
4 1.593. 3.1.29 1 .1 3 9 , ,  b 
1: 
."a 2.129 2.653 1 - 1  3 Cj ,% 

G 2.6554 3.189 C. L . 2  c iym 8 
2 8  14.31 14.84 ' .I 33 .3  
50 25.97 2 6 . 5 0  1 .1 100.0 



C o 1. I.J m rt : 2 l ~ ! q - t r . 3 n s f o r m e J  S i l v e r  s t a t i s t i c s  Page: i ---------------------------------------------------------------- 
S o i l  s t a t i s t i c s  f o r  work o r ~ : j e r s  8 2 7 0  ar.rd 8 X 7 8  

--3-2-- 1-",--1-2--3-4----- 

Tots l 1 1 3 2 . 0  I A I 
L . t . d .  : 12 .000  I A I 
G:t..d. : . 00000 I % A  I 

St. d e v .  : 
V.-rlr i a n c e :  

. 0 1.1 
S k e w n e s s  : 2.5729 s t a n d a r d  e r r o r  : .O728 
t : ~ ~ r t o s i s :  3.5992 s t a n d a r d  e r r  o r  : . I 4 5 6  

I 
+ 
I 

4" 

! 
.+ 
1 
+ 
? 
G 

1 

+- 
I 

*. 
I 

'P' 



C o 1 IJ ni 1-1 : 2 log-transformed Silver h i s toq ran i  classes Page: 7 
------_---*------------------------------------------------------  

Soil statistics for work orders 8270 and 8278 

Zorle Froln To Tota l  Percent ---- ------------ ------------ ---____ _-__-__ 
1 .100(SE -1 .11'1~ -I 1'3 1.1 
C 
.I .1.879E -1 .Z200E -1. 7 . 6  
7 .25?5E -1 .3015E -1 3 . 3  
3 .3530I; -1. .41.32E -1 1 1. 1.0 

1 I .4538:: -1 .5664E -1 :t 4 1.2 
I. 2 .5664E -1. .GG31E -1 12 1.1 
13 .GG31E -1 .77G4E -1 I 6 1.4 
1. 4 . ?764E -1 .9089E -1. 52 4.6 
15 .9089E -1 .lo64 37 3.3 
16 .10G4 .124G 54 4.8 
17 ,124G .1459 GO 5.3 
1 E .I459 ,1708 113 10.5 
19 .1708 .1999 77 6.8 
20 .I999 .2341 126 11. I. 
2 1 ,2341 . 2 7 4 0  108 9.5 
? 3  
a&.4 . 27413 .3208 119 10.5 
23 .3205 .3/~6 83 7.3 , C C  

24 .3756 .4397 53 4.7 
25 .4397 .5148 46 4.1 
26 .5146 .GO27 28 3 - 5  
27 .GO27 "7057 32 2.8 
28 .?05? .82G1 22 I. . C? 
29 ,8261 .967'2 1 0 .9 
30 .3672 1.132 7 . G 
3 1 1.132 1.326 8 -7 
32 1.326 1.552 I. 0 . 9  
34 1.317 2 . 1 :2 :? 1 . I 
35 2.127 2.491. 1 .l 
3'7 2.916 3.414 2 . L: ,.., 
47 14. I!. 16.5:: 1. .1 
c: ,'. ..j ,-, 
..J ..) , . i i  4 1 . I 



Co 1 u n ~ n  : 3 u n - t r a n s f o r n ~ e d  Copper s t a t i s t i c s  Pa3e: ,.., i' 
------_------*----------  - - - - - . - - - . - - - - - - - - - - - - - - - - - . -  --------------- 
S o i l  s t a t i s t i c s  f o r  

S t .  dev . :  106.92 
Var iance :  11432. 

Skewness : .00C!3 
I. :r~r. toc,i~: 57.4277 

work o r d e r s  8270 and 8278  
,.,,-1-2-3-4 ------------.---- 

i A ! 
! I 
1 k ! 
f A + 5 7 " 2 < %  
I ;k ! 
! * I 
! .A I 
1 jc ! 
+ A  + JE:;.2X 
I A I 
I A i 
! ! 
I A i 
+ A  + 19.1.Pd 
i ?c,A ! 
I h h  I 
I I 
I Ah,+. . . . . . . . . . . . .I 
-we-+ - - - -+ - - - -+ - - - -+ - - - -  + 
309. IS 914.8 1520.0 

star1d:3r d  e r r o r  : .0728 
s t a n d a r d  e r r o r :  .I456 



Coluntn: 3 u n - t r a n s f  ormed Cooper h i s t o g r a n )  classes Page:  13 ----------------------------------------------------------------"" 
S o i l  s t a t i s t i c s  foxs work. o r d e r s  8270 and 132'78 

From Xn Total P e r c e n t  ------------ ------- ------- 
7.000 37.26 445  33.3 
37.26 67.52 334 29.5 
67.52 37.78 I:35 11.9 
97.78. 128.0 77 G.O 
128.0 1513.3 39 3.4 
158.3 lF?IF;',.G 24 2.1 
188.6 218.8 16 1.4 
218.8 249.1. 5 .4 
249.1 279.3 6 .5 
279.3 309.6 14 1.2 
309.6 339.9 8 .7 
339.9 370.1. 7 . CS 
3'70.1 400.4 3 .3 
400.4 430.6 2 . i. -i 

430.6 460.9 1 .1 
460.3 431 " 2  1 .1 
491.2 521.4 4 .4 
521.4 C c: 

Jd1. .7 1 .1 
4-C 3~1.7 582.0 2 .2 
582.0 612.2 1 .1 
61'2.2 642.5  1 .1 
642.5 672.7 1 .1 
672.7 703.0 1 . I 
884.G 914.8 1 .1 
1006. 10z36. 1 .1 
1308. 1338. 1 . 1. 
1490. 1520, 1 . I 



Column: 3 l o q - t r a n s f o r m e d  C a p p e r  statistics Faqe: 8 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - . - - - - - - - - . - - - . - - - - - - - - - - - - - - - - -  

S o i l  s t a t i s t i c s  f o r  work orders 8270 and 9270 
-2--  -1 --nl-- -1---2---3---.'( 

T o t a l  : 1132.0 ! h 
L. t . d .  : . Os3000 1 A k  i 

1 

G . t . d .  : .00000 1 Ak.k  I 
+ A A  A A  + 10 .1% 

W i rt i mu111 : 7,.0000 I ,+ .k A I 
M e .2 T'I 51  . 0 2 ~  I AAAAJ,  A  ! 

I Ah,+,+!, A I 
+ 1 s . ~ j . :  114.23 1 k A . 4 A k  ,+ i 
+ 2 5 . d . :  2 5 5 - 9 3  + A k h A A h . A  + 
+ 3 s . d . :  573.19 ! A ? t k A ? t A k  I 
+ 4 s.d.: 1283.7 I A A A A A A A  
+ 5 s.d.: 2875.0 ! A A A i k A k k A k  I 

i 
I AAAJrAA?h.hAA i 

Maxi mum : 152Q.c  + A A A A k A k A A A  + 3.4X 
! A A A A h h A h A A h  ! 

S t .  dev . :  .35017 !lo?) 1 A A A A A A A A A A A A A  ! 
Uar i a n c e :  . I 2 2 6 2  (109) I A A A A A A A A A A A A A  A I 

1 . . A A A A A A ? t A k A A A i k A A h A .  . . . .  I 
-.---+----+----+----+---- + 

20.5 176 .7  1520.2 
S k . e w r ~ e s ~ :  2.8532 s t a n d a r d  e r r o r :  .0728 
K u r t o s i s :  . 8231 s t a n d a r d  error : - 1 4 5 6  

Cumula t i ve  f r e q u e n c v  t ? l u t  -- -+-- - -+- - -  -+ - - -  -+---- + 
i ++ 
+ I + + 
I + 1 
+ t + 
I + 
+ + 

i 
-4- 

i ++ I 
+ +t C 

I t I 
+ t C 4- 

I 1' I 
.I- t I- +. 
i 4+ I 
t t 4. 4. 

I ++ 1 
+ + C C 

I ++ I 
t c .e + 
I t +  I 
!- ++ $. 

I ++ I 

C +. 4- 

I ++ I 
t + + + 
I 4 I 
- .---  t - - - -  ;---- + - -  - - + - - - - t - - -  - + - - -  -+ - - - -+  ----.---.-..- .I 



Column: 3 109 - t r ans fo rmed  Copper h i s t o g r a m  c l a s s e s  P a ~ i ~ e :  3 ----------------------------------------------------------------- 
S o i l  s t a t i s t i c s  f o r  work o r d e r s  8270 and 8278 

Zone From ---- ------------ -- 
1 7.000 
3 7 .795 
3 8 .681  
4 9.667' 
S 10.77 
G 11. .9C? 
7 13 .35  
8 14 .87  
9 16.5G 

10  18.44 
1. 1 20.53 
1 2  22.87 
1 3  f') v 

A%>. 46 
14  28 .36  
15 31.58 
1 G 35.1.7 
1 7  39 .16  
1 8  43.61 
1 9  48.57 
20 54.09 
2 1 G O .  23  
22 67.07 
23 74.69 
24 8 3 . 1 8  
25 92.6:3 

26 1 0 3 - 2  
27 114 .9  
28 1.27. 9 
23 142.5 
36 1.58.6 
3 1 176 .7  
C C. J L  1, ?$ " 7 
3 :i 2 1 3 . j. 
3 4  3 4 4 . 0  
.-2 ,.-. - 7  h 
*r J #, ?. . .t 
36  3 0 2  ,, 6 
37 :3 .:j 7 (j 
3g 7 ij -' z-.,c- / i .-.. -1 . .: 
:3 ;:I 4 1 7 . 9 
4 0 4 1: 3 . .4 
4 1 I- ;, 1 (3 . :: 
4 2  57:7 1. - 
Ll ::j (3 4 2 . '7 
4 c; <.;: " [.; 

1 C; ". 
4 7 Cl ;q .- 3.2 :I s 4 
4 *;\ 1226  ,, 
C "  
+I +.J 1365 .  

To T o t a l  Per cer.1-t C I J ~ %  
. - - - - - - - - - -  ------- ------- --__-__ 

7.735 ,- - 2  ,- ti . L 
8 . 6 8 1  1 - 1  . 3  
9. 667 4 .4  . G 
10.77 2 .2 . 0 
11 .99  f .4 1 .2  
13 .35  3 .8 2 . 0  
14 .87  c- . 4  ,- 

J ,, 5 
16.515 25 2 .  2 4 . 7  
18.44 24 2 . 1  6 . 8  
20 .53  35  3 . 1  4 . 9  
22.87 33 3 . 4  13 .3  
25.46 E. 3 5 . 5  18 .8  
28.36 53 c ~ . l  23.3 
31. .58 G c  c d.3  23.2  
33.17 80 7 . 1  36 .3  
39.16 57 5.0 4 l . 3  
43.61 77 6.8 48.1. 
48.57 58  r J. 1 5 3 . 3  
54.09 6G 5 . 13 53.1. 
60 .23  57' 5 .0  64.1 
67.07 53 4 .7  68.8  
74.69 27 2 .4  71.2 
8 3 . 1 r? 59 C J. 2 7 6 . 4 
92 .63  40 3.5 79.9 
103 .2  32 2.8 8 2 . 8  
1.14.9 25 2.2 85.13 
12'7.9 7 .4 8 2 . 5  8 7 . 5  
. .* " 1 A 5 24 2 .1  ,-', ,:, .. o. .b 

1Fj8.5 1 G 1 • 4 7 1 u <XI 

176 .7  1 3  1 . 1. c\ -. ':; .., . 1. 
1 51 & :. 2 1. 1  . i' 9 4 ,, () 
219.1. G .5 94.5  
2.49 0 ,= ....I . 4  3 !.5 ,, i) 
271. .7 6 " 5  35.5 
302.6 I 4  1. . 2 51 j:! ,, y:? 
F ', 9"' 

J' J :! ,, 0 8 n / 9::. 4 C? 

,:j75.:3 . 7 . G 98, :! 
4 j, 7: . 4 4 . 4  518.4 
4Ct5. 4 'i( .2  58 .6  
5 1. E; .-' m A.8 4 - 4  '3 " :{ 

8.7 r.7 

,J.:, ,! . 1  3 . :3 39.2 
(, i r( 1 .'I) 7 3 .-2 

A 4  . . ..J 99.5 
": 1 5 . 7 1 2 . i: qq. 2 -. 6 
,:, F', F; . .. .. . .? 1. .1 4"- ";i 

SI0: i .  1 - 1  95 .8  
1. 3 6 y3 . I  . I  ti 5 i:i 

1 5 2 0 "  1. .1  1 Q C! ,, (:> 



Column: 4 u n - t r a n s f  or  med Zinc  s t a t i s t i c s  Paqe: 3  
--------_------------------------------------------------------".. 
S o i l  s t a t i s t i c s  f o r  work o r d e r s  8270 and 8278  

-1-m--1-2-3-4------------ 

Total : 1 1 3 2 . 0  1 k  
~.t.d. : . O O O O O  i A I 

1 

G.t.d. : .00000 I A 1 
+ A+i + 21..6% 

Miriinlt~m : 2 9 .  Q O G  f A A  ! 
Mesin . 139.78 I A$; i 

i Ah 
+ 1 s.cl.: 205 .18  \ ,4 ?'T 

I 

+ a 5.d.: 270.58 + A+* 
1 
+ 1 4 . 4 X  

+ 3 5.d.: 335.97 1 A A A A  I 
+ 4 5.d.: 401.37 ( A A A k  ! 
+ 5 5 . d . :  4 6 6 . 7 7  I A A A h  I 

1 A A A A h  ! 
Ma:-:iml~m : 7 5 0 . 0 0  + A A A A A  + 7 . 2 %  

( A A A A A  ! 
St, d e v . :  6 5 . 3 9 9  f A A h k J c A  1 
Uar i a n c e :  4277.0 I A A A A A A  1 

l .AAAAAJcA... . . . . .  ... ! 
----+----+----+----+---- + 
173.2 4 6 1 . 6  750.0 

Skew!-less: . 0 1 5 3  s t a n d a r d  e r r o r :  .0'728 
E u r t o s i s :  1 3 . 5 5 7 9  s t a n d a r d  e r r o r  : . I 4 5 6  

Cumulative f r e q u e n c y  p l o t  ---+----+----+----+----+ 
I + 
+ I + 
I I 
+ + 
I I 
+ I- + 
I + ! 
+ b +. 
I I 
+ t. + 
I + I 
+ i- + 
1 + I 
+ 3 + -C 

I + I 
4- 9 4- 

i ++ I 
+ + t  + 
1 ++ i 
+ - I- + A. 

I + C  I 
t t i -  +. 
1 + -+ ! 
+ -I- + .t. 

! + I .." - - - f  - -  - - - - -  - 5  - - - -  + - - - -  i - - - - -  + ---- + ---- +- - - -+ -  ---..-... i 

. I .  1 . 0  5 . 5  19.E 4 5 . g  73.2 9 1 . 5  98.4 95,:l.B 
Cum. prat:tatt?.li.l;y 



Col unln: 4 u n - t r  a n s f  or med Z i n c  h i s t o g r a m  classes Paqe: 10  ----------------------------------------------------------------"- 
S o i l  s t a t i s t i c s  f o r  work o r d e r s  8270 a n d  8278  

From ------------ -- 
29.00 
43 .42  
57 .84  
7 2 - 3 6 '  
86 .  68 
101 .  I. 
1 1 5 . 5  
129 .  4 
144.4  
158 .8  
173 .2  
187.6 
202.0  
216.5 
230.9  
245 .3  
253 .7  
274.1  
288.6  
303.0  
31.7.4 
331.8  
346 .2  
360 .7  
3 3 '21 . 5 
418.3  
447 .:? 
476.0 
5 3 ::3 . 7 
562.6 
577 .0  

?. -.. 
? .3 ::I ,. 6 

To T o t a l  P e r c e n t  ---------- ------- ------- 
43.42 5 . 4  
57.84 
1..lr 

8 .7 
j k . 26  55 4.9 
8G. G E  106 9 . 4  
101 .1  161 14 .2  
11.5.5 1 3 3  11 .7  
123 .9  115  10 .2  
144 .4  135  11 .4  
158 .8  90 8 . 0  
173 .2  87 7 .7  
187 .6  64 5 .7  
202.0 40 3 .5  
216 .5  36 3 .2  
230.9  r ,  ,> 

2; 4 2.0 
245 .3  14 1 . 2  
359.7  11 1 .0  
274 .1  1 1  1 . 0  
288.6 4 .4  
303.0  4 . 4  
317.4 3 . 3  
331 .8  3 .3 
346 .3  5 . 4  
360 .7  8 .7 
3::5.1 1 .I 
403.9 1 .1 
4 3 2 .  ~ 3 '  a . A -, 
461.6 2 .2 
490.4 1 .1 
548 .1  I 

v., .. . 1  
d / , { . Q  1 . 1. 
c '- . ~ J l . 4  1 .1  
7 5 0 "  g I. .1 



Column: 4  lo9--tr:artsf orme~:l Z i n c  s t a t i s t i c s  P . 3 9 ~ :  I, Q 
_---------------------------------------------------------------. 
S o i l  s t a t i s t i c s  f o r  work o r d e r s  8270  and 8278  --*j--a-- ..d I-, ,  ,--- 1--2--3--~1- 

T o t a l  : 1132 .0  i . A . ! 
L . t . d .  : , 00000  I A i 
G.t .d .  : .COO00 ! kktr I 

+ A A A A  + 11..9X 
Hininium : 23.000 I k k  Ah I 
H e .3 1-1 T Z 6 . 4 k  I A A A A  I 

I A A A ~ A  i 
+ 1 5 .d . :  131.46 I A % ,t h )r 

2 8 5 . 3 7  + 1 
+ 2 5.d.: AhAhkAk + 7 . 6 X  
+ 3 5 .d . :  425.34 I Ai+kic,+Ah 1 
+ 4 5 .d . :  633.97 1 AAAAAJth+. I 
+ 5 5 .d . :  344 .33  I A J r A A h A i t  ! 

! hAAAAScA7tA 
+ 

I 
ET~xin~t~m : 750.00 A J ~ A k h , i h A l t  + 3.8% 

! AAAA?tAhAAk I 
S t .  cjev.:  .17333 ( l a ? !  I h l t ) r A k & A , + A A  i 
Var ia r tce :  .30043E -1 (log) I + i A A A A + i A A A A A A  i 

I .  ... A A A A A A A J r h A A A h A A . . .  . . I  
----+----+----+----+---- + 

5 5 . 6  204.2 750 .0  
Sk.ewness : 5 .7649  starrd:artj e r r o r  : .0728 
t:ur t o s i s :  .8565 s t a n d a r d  e r r o r  : "1456 

Cumula t i ve  f r e q u e r ~ c v  p l a t  ---+----+----+----+----+ 
I + 
+ 1 + + 
I + +. 
+ ++ 

I 
+ 

I + 
9 .f- C 

1 
+ 

I ++ i 
4" + t  e 

I + I 
9 C . t  9 

i 6 + ! 
9 t C 't' 

I ++ I 
t t k +. 
! -L ! 
h a t  + + 
I + + I 
I- ++ + 
i +-I I 
t .. 4- i. 4" 

I ++ I 
+ ++ S 

I + +  I 
Jr 3. 

I ! - - --  +. - - - -  +. - . - - -  + . - -  - - b -  - - - # .  - - - -  +----+----+----+----+----.. b. 

" 1  1 ° C  5 . 5  19.8 45 .8  7 3 . 2  91..5 98.4 99.8 
c; 1-1 WI " p P 0 k:1 :3 kt i 1 j. .k. hJ 



Column: 4 log-transf armed Zinc histogrant c l a s s e s  P a ~ e :  I I. ----------------------------------------------------------------- 
Soil s t a t i s t i c s  for 1.rorb. o r d e r s  8370 and 8278 

Total Percent C u n l X  
.--- ------- ------- 

1 .1 . :L 
2 .2 F . d 
1 . 1  . 4 
2 .a C . J  

1 .1 . I? 
I 

.d . 2  . G 
3 .3 1. $8 :I. 
5 .4 1. . 5 

1 1  1.0 2.5 
14 1.2 3 . 7 
26 '2.3 G , i !  
21 1.9 ' 7.3 
52 4 . 6  1 2 . 5  
42 3 . 7 lC<.2 
49 4 . 3  2 0 . 5  
68  6.0  2 6 . 5  
87 7.7 3 4 . 2  
56 4 . 9  39.1. 
85 7 . 5  46.6 
CC 
JJ 4.9 51.5 
85 7.5 5 9 "  i) 
73 6 . 4  6 5 . 5  
6 2  C 

J . 5 7 0 . 9  
6 1 5.4 7 G . 3  
49 4  . 3 80.7 
G 1  5.4 86.0 
2 7 2 . 4  88.4  
.'> ;; 
w . 3.3 91.7 
'+:j '.I .., .a 1.3 33 ., G 

' .~ 13 1 . 1. 94 .8  
12 1.1 3'5. S 
I. I. 1.0 96" 8 

r.- . .-I '37 ,:3 
3 .-> 

.a 37.  cj 
3 .?  3 8 ,, :;j 

8 77 

" ,,' 93.g  
2 . 'i <A 99. 2 
.- 
L! " 3  $19.4 
':i 
*'.s . 2  93 ,, G 
I. .1 CjFi .  6 
1 . 1 3 5 ,, ':: 
1 " 1  <.I 5; ., :; 
1 .1 ci - c:i - & c j  .. 
1 .1 l i l ,  I I ! u l l  
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HARDY ASSOCIATES (19781 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

FIELD PERSONNEL 

FIELD TIME 
PERSON , COMPANY FUNCTION FROM TO .............................................................................. 

B.MacDonald Ketza E n t e r p r i s e s  Ltd. L inecut t ing /  17 O c t  85 30 O c t  85 
geochem. sampling 

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

L .Ladue Ketza E n t e r p r i s e s  L td .  n I# 

P.Etze1 Ketza E n t e r p r i s e s  Ltd. n 11 

W.Hemstock Hardy Assoc ia tes  (1978) Ltd. Geophysics 26 O c t  85 8 Nov 85 

W. J .Sco t t  Hardy Assoc ia tes  (1978) Ltd. n 

K.G.Murphy Susan A. S c o t t  
S.A.Scott Susan A. S c o t t  

Geology 23 O c t  85 28 O c t  85 
n 23 O c t  85 9 NOV 85 

MAN-DAY EXPENDITURES 

METHOD KM MANDAY S 

Linecut t ing  60.65 
Geochemical s o i l  sampling 55.45 14 (1132 samples) 
Magnetometer 55.45 8 
Geology 3 0 



HARDY ASSOCIATES (19781 LTD. 
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HARDY ASSOCIATES (19713) LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

B. Sc. (Geolaqy) Univers i ty  of Toronto, 1965 
Thesis :  A Pet rographic  Study of t h e  C a r g i l l  Lake 
Carbona 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  Univers i ty ,  1969 
Thesis :  Trace Element Study of O r e  from t h e  Temagami 
Mine, Ontar io  (G.R. Webber) 

PaOBPESSIQat As- 

1. Prospec t o r s  and Developer 's Associa t i o n ,  Member 
2. Geological  Assoc ia t ion  of  Canada, Fellow 
3. Mineral Deposi ts  Divis ion,  GAC, Member 
4. Canadian I n s t i t u t e  of Mining and Metal lurgy,  Member 
5. Calgary Mineral Explora t ion  Group, Member 
6. Assoc ia t ion  of Explorat ion Geochemists, Voting Member 

February, 1984 - Mineral Explora t ion  Consul tant :  
P re sen t  F i e ld  and O f f i c e  programs i n  explora t ion  f o r  gold,  

uranium and bery l .  F i e l d  work i n  geo log ica l  and 
geochemical mapping i n  Ontar io  and B r i t i s h  
Columbia . 

September, 1982 - Minerals Div is ion ,  AGIP Canada Ltd. 
February, 1984 Of f i ce  Geoloqis t  (Supervisor J .A.  Climie, 

Explora t ion  Manager, Minerals)  

Responsible f o r  l i t e r a t u r e  research  on uranium 
p r o j e c t s  i n  Saskatchewan, reconnaissance precious 
meta ls  ventures  and concepts  i n  Yukon, B.C.; 
compilat ion of publ ished and unpublished da t a  on 
s p e c i f i c  p r o j e c t s ;  p repa ra t ion  of d a t a ,  s l i d e s ,  
maps, e t c .  f o r  management p re sen ta t ions ;  order ing ,  
processing and d i s t r i b u t i o n  of pub l i ca t ions  and 



HARDY ASSOCIATES c1978) LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

maps; a s s i s t i n g  wi th  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 ;  de s ign  and execut ion of 
geochemical d a t a  handl ing system f o r  f i e l d  
p r o j e c t s ;  a s s i s t i n g  i n  f i e l d  work a s  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 Limited 

Calgary,  A lbe r t a  
S t a f f  Minera l s  Geologist (Supervisor  W.B. 
Anderson, Exp lo ra t i on  Manager) 

June,  1979 - 
June,  1980 

June,  1974 - 
Apr i l ,  1979 

Prospec t  eva lua t ion  f o r  base  and p rec ious  meta l s  
i n  B.C., Yukon, Ontar io ;  o rde r ing  and process ing  
o f  p u b l i c a t i o n s ,  maps; i n  charge  of  l i b r a r y  and 
t e c h n i c a l  f i l e s ;  a s s i s t e d  i n  supe rv i s ion  of  
uranium j o i n t  ven tu re  i n t e r e s t s ,  Saskatchewan; 
f i e l d  work on uranium p r o j e c t ,  Baker Lake a r ea ,  
N.W.T. 

Explora t ion  Div is ion ,  Eldorado Nuclear l t d .  
Ottawa, On ta r io  
Research Geologis t  (Supervisor  D r .  E.E.N. Smith, 
Senior  Geologis t ,  Explora t ion)  

Responsible  f o r  l i b r a r y ,  o rde r ing  and d i s t r i b u t i o n  
o f  maps and pub l i ca t i ons ;  assessment  work 
compi la t ions ,  Saskatchewan uranium p r o j e c t s ;  
r e sea rch  i n t o  uranium environments involving d a t a  
ga the r ing ,  compi la t 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 ,  On ta r io  
P r o j e c t  Geologis t  (3 y e a r s  par t - t ime,  2 yea r s  
fu l l - t ime;  Supervisor  Dr. H.A. Lee, P re s iden t )  

F i e l d  work i n  nor thern  On ta r io  p rec ious  meta l s  
p r o j e c t s ;  w r i t i n g ,  e d i t i n g ,  product ion of r e p o r t s ;  
d r a f t i n g ;  compi la t ion  of publ i shed  and assessment 
r e p o r t s ,  engiheer ing  geology t e r r a i n  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  (par t - t ime)  t o  Dr. V.A. S a u l l .  

Keevi l  Mining Group, Geophysical Engineering and 
Surveys Limited 
F i e l d  Mapping of a r e a  around Temagami Mine under 
T.O.H. P a t r i c k .  



Summer 1964 
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Keevil  Mining Group, Geophysical Engineering and 
Surveys Limited 
Of £ i c e  Geologis t  (Toronto) f i e l d  work, under 
T.O.H. Patrick and N.B. Keevi l ,  Jr. 

Summer 1963 Geological  Survey o f  Canada, Age Determination 
Laboratory 
Research Ass i s tant  under Dr. R.K.  Wanless 

Summer 1962 Geophysics Div is ion ,  University  o f  Toronto 
Research Ass i s tant  under Dr. J .  Tuzo Wilson 
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WILLIAM J. SCOTT 

Assoc ia te  and Chief Geophysicis t ,  Geotechnical  Div is ion ,  Calgary. 

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

1965 M.A. (Physics)  , Unive r s i t y  o f  Toronto 
Toronto, On ta r io  

1962 B.A. Sc. (Engineering P h y s i c s ) ,  Un ive r s i t y  of Toronto, 
Toronto, On ta r io  

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

PROFESSIONAL 
AFFILIATIONS: P ro fe s s iona l  Geophysicis t  (Alber ta )  

P r o f e s s i o n a l  Engineer (Alber ta ,  Ontar io)  
Geological  Associa t i o n  of  Canada 
Soc i e ty  of  Explora t ion  Geophys ic i s t s  
Canadian Soc i e ty  of Explora t ion  Geophys ic i s t s  
Canadian Geophysical Union 

EMPLOYMENT RECORD 

1980 - P r e s e n t  Hardy Assoc ia tes  (1978) Ltd. 

1971 - 1980 Geological  Survey of  Canada 

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

1962 - 1965 Un ive r s i t y  of Toronto 

1959 - 1965 Huntec Ltd. 

PERTINENT EXPERIENCE 

1980 - Presen t  Hardy Assoc ia tes  (1978) Ltd. 

Geophys ic i s t  on exp lo ra t i on  programs f o r  base and 
p rec ious  metals .  Ca r r i ed  o u t  surveys f o r  bedrock 
depth de te rmina t ion ,  g r anu la r  m a t e r i a l s  inventory 
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fracture-system mapping, permafrost  mapping, 
de te rmina t ion  of e l a s t i c  moduli by dynamic 
measurements, e l e c t r i c a l  and electromagnet ic  
measurements of r e s i s t i v i t y .  Responsible  f o r  
geophysics i n  mu l t i -d i sc ip l ina ry  p r o j e c t s  t o  
eva lua t e  f l u i d  impoundment s t r u c t u r e s ,  map 
contaminant plumes and design m i t i g a t i v e  
measures. Developed computer programs f o r  
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 e l e c t r i c a l  and 
e lec t romagnet ic  measurements. Designed and 
c a r r i e d  o u t  s t p e r  imental  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 e f f e c t s .  
Responsible  f o r  design,  development and ope ra t ion  
of  water-borne Induced P o l a r i z a t i o n  system. 

Geological  Survey of Canada, ~ e s o u r c  e Geophysics 
and Geochemistry Divis ion.  (Head, E l e c t r i c a l  
Methods Sec t ion  1979-1980) . 
Research geophys i c i s t  f o r  p r o j e c t s  involving 
development of a i r b o r n e  and ground e l e c t r i c a l  and 
e lec t romagnet ic  techniques and t h e i r  a p p l i c a t i o n  
t o  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 f o r  
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) . Pr i n c i p a l  
I n v e s t i g a t o r  f o r  e l e c t r i c a l  and electromagnet ic  
techniques  i n  mapping f a u l t s  and shear  zones i n  
Radwaste Program. Cooperated with Geonics Ltd. 
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  Authori ty  f o r  
development of Huntec M4 I P  r ece ive r  under DSS 
Unso l i c i t ed  Proposal  Program. Led development of 
water-borne system f o r  e l e c t r i c a l  r e s i s t i v i t y  
measurement. Trained B r a z i l i a n  geophys i c i s t s  i n  
p r o s p e c t i n g  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 graduate  course  i n  
e l e c t r i c a l  methods a t  Ecole Polytechnique d e  
Montreal ( i n  French) i n  1975-1976. 

F i e l d  exper ience  included permafrost  s t u d i e s  i n  
t h e  Yukon, Mackenzie Valley and Del ta ,  and A r c t i c  
I s lands .  Prospec t ing  geophysical  s t u d i e s  i n  NWT, 
Saskatchewan, Ontar io ,  Quebec, New Brunswick and 
Nova Scot ia .  Combined geolog ica l /geophys ica l  
mapping programs i n  Manitoba, Ontar io ,  New 
Brunswick and Nova Sco t i a .  
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1965 - 1971 M c G i l l  Univers i ty ,  Department of Mining 
Engineering and Applied Geophysics 

1962 - 1965 and 
1959 - 1965 

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  o u t  f i e l d  measurements 
of  complex induced p o l a r i z a t i o n  responses of 
m e t a l l i c  su lphides .  

Designed, b u i l t  and opera ted  l abo ra to ry  equipment 
f o r  s c a l e  modelling f o r  geophysical  s t u d i e s  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 aught  f i e l d  procedures  i n  g rav i ty ,  
magnetic,  r e f r a c t i o n  seismic,  e lec t romagnet ic  and 
e l e c t r i c a l  methods. 

Univers i ty  of Toronto, Dept. o f  Physics  
Huntec Ltd. 

PUBLICATIONS 

For MA t h e s i s  made s y n t h e t i c  sulphide-bearing 
rocks,  b u i l t  l abo ra to ry  equipment, and measured 
non-linear e f f e c t s  a s soc i a t ed  with Induced 
P o l a r i z a t i o n  phenomena. 

A s  opera tor ,  p a r t y  ch i e f  and geophys i c i s t  f o r  
Huntec Ltd.,  c a r r i e d  o u t  and i n t e r p r e t e d  
geophysical  surveys f o r  engineering and mineral  
p rospec t ing  . Experienced i n  magnetic, g r a v i t y ,  
r e f r a c t i o n  seismic, e l e c t r i c a l  and EM methods. 
F i e l d  experience i n  B.C., Yukon, NWT, Alber ta ,  
Manitoba, Ontar io,  Quebec, N e w  Brunswick and Nova 
Scot ia .  Responsible  i n  1965 f o r  major ground 
geophysical  program t o  fo l low up a i r b o r n e  survey 
over 80 x 120 mi l e  concession i n  Moose River a r ea  
which r e s u l t e d  i n  discovery of Consolidated 
Morrisonfisso niobium-bearing ca rbona t i t e .  

S c o t t ,  W . J . ,  and West G.F.; Induced p o l a r i z a t i o n  of s y n t h e t i c ,  
h i g h - r e s i s t i v i t y  rocks conta in ing  disseminated su lphides ,  
Geophysics, v. 34, no. 1, pp. 87-100, 1969. 

S c o t t ,  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., I s aacs ,  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 Arc t i c  
Geology, GAC, pp. 277-279, 1973. 
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Williams, D.A., S c o t t ,  W . J .  and Dyck, A.V.; Cavendish Township 
geophys ica l  test range, 1973 diamond d r i l l i n g ,  Geol. Surv. Can., 
Paper 74-62, 1974. 

S c o t t ,  W. J. and Hunter, J .A .  S i t e  Inves t i ga t ions :  Geophysical Surveys: 
See. 5.4 i n  Nat iona l  Research Counci l  Canada, Permafrost  Engineering 
Manual, 1974. 

S c o t t ,  W . J .  and Hunter, J .A. ;  Seismic and e l e c t r i c a l  methods i n  
permafros t  d e t e c t i o n ,  Na t iona l  Reserach Counci l ,  Canada, Technica l  
Memorandum #113, p. 48-50, 1975. 

Sellman, P.W., M c N e i l l ,  J .D.  and S c o t t ,  W.J . ;  Airborne E-phase 
r e s i s t i v i t y  surveys  of  permafrost .  Na t iona l  Research Counci l ,  
Canada, Technica l  Memorandum 8113, p. 67-72, 1975. 

S c o t t ,  W. J., Campbell, K. J, and Orange, A.S.; EM p u l s e  survey method i n  
permafrost .  Na t iona l  Research Counci l ,  Canada, Technica l  Memorandum 
1133, p. 92-96, 1975. 

S c o t t ,  W.J . ;  P re l iminary  experiments i n  marine r e s i s t i v i t y  near 
Tuktoyaktuk, D i s t r i c t  of  Mackenzie: Geol. Surv. Can., Paper 75-lA, 
p. 141-145, 1975. 

S c o t t ,  W.J.; VLF r e s i s t i v i t y  (radiohm) survey, Agr ico la  Lake a r ea ,  
D i s t r i c t  of  Mackenzie: Geol. Surv. Can., Paper 75-1A, p. 223-225, 
1975. 

McLaren, P., S c o t t ,  W . J .  and Hunter,  J.A.; The imp l i ca t i ons  of 
geophys ica l  s t u d i e s  on t h e  permafrost  regime and s u r f  i c i a l  geology, 
M e l v i l l e  I s l a n d  and Byam Channel, N.W.T. Geol. Surv. Can., Paper 
75-1BI pp. 39-45, 1975. 

Annan, A.P., Davis,  J.L. and S c o t t ,  W . J . ;  Impulse radar  p r o f i l i n g  i n  
permafrost ,  Geol. Surv. Can., Paper 75-1, pp. 343-351, 1975. 

Annan, A.P., Davis, J.L. and S c o t t ,  W.J . ;  Impulse radar  wide ang le  
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.  Geol. Surv. Can., 
Paper 75-lC, pp. 335-341, 1975. 

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

S c o t t ,  W.J . ;  Involu ted  H i l l  T e s t  S i t e ,  Tuktoyaktuk, N.W.T. Ice, v. 46, 
1976. 

Davis, J. S., S c o t t ,  W. J., Morey,R.M. and Annan, A.P. ; Impulse radar  
experiments on permafrost  near Tuktoyaktuk, N.W.T. Can. J. Ear th  
S c i ,  v. 13, n. 11, pp. 1584-1590, 1976. 
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S c o t t ,  W . J .  and Hunter, J.A.; Appl ica t ion  of  geophys ica l  techniques i n  
permafros t  regions.  Can. J. Ea r th  Sc i . ,  v. 14, n. 1, pp. 117-127, 
1977. 

S c o t t ,  W . J .  and Mackay, J.R.; R e l i a b i l i t y  o f  permafros t  t h i cknes s  
de te rmina t ion  by DC r e s i s t i v i t y  soundings. I n  Nat. R e s .  Counc. Can. 
Tech. Mem. 119, p. 25-38, 1977. 

S c o t t ,  W . J . ,  Sellman, P.V. and Hunter, J .A. ;  Geophysics i n  t h e  s tudy  of 
permafrost :  i n  Proc. Thi rd  I n t .  Conf. on Permafrost ,  v. 2, 
p. 93-115, 1979. 

S c o t t ,  W . J . ;  Resu l t s  of r e s i s t i v i t y  s t u d i e s  p r i o r  to drainage:  p a r t  of  
symposium on lake-drainage experiments i n  cont inuous permafros t  near 
Tuktoyaktuk, N.W.T., i n  N a t .  R e s .  Counc. Can. Tech. Mem. ( i n  p re s s )  . 

Dyck, A.V., S c o t t ,  W.J .  and Lobach, J.; Waterborne Res i s t i v i t y / i nduced  
p o l a r i s a t i o n  survey of C o l l i n s  Bay, Wallaston Lake; i n  Uranium 
Explora t ion  i n  Athabasca Bas i n ,  Saskatchewan, Canada, ed. E .M. 
Cameron; Geol. Surv.Can. Paper 82-11 p. 281-289, 1983. 

Kay A.E., A l l i s o n ,  A.M., Botha, W . J . ,  and S c o t t ,  W.J . ;  Continuous 
Geophysical I n v e s t i g a t i o n  f o r  mapping permafrost  d i s t r i b u t i o n ,  
Mackenzie Val ley,  N.W.T. Canada: i n  Proc.VI 1nt.Conf .on Permafrost  
( i n  p r e s s )  . 

S c o t t ,  W . J . ,  Laing, J.S., and Botha, W.J . ;  Waterborne r e s i s t i v i t y / i n d u c e d  
po la r  i s a t i o n  survey i n  Prudhoe Bay; Proc. K83 Offshore  Technology 
Conference, p. 227-230, 1983. 

Dence, M.R., and S c o t t ,  W. J.: The U s e  of Geophysics i n  t h e  Canadian 
Radioac t ive  Waste Disposa l  Program, with Examples f o r  t h e  Chalk 
River  Research Area, Vo1.6 No.4, Geoscience Canada P.190-194. 
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Geophysicis t ,  Geotechnical  Div is ion  

DUCAT ION 

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

Prwince of Alberta Blasting Permit 

PROFESSIONAL AFFILIATIONS 

Member, Associa t i o n  of P ro fe s s iona l  Engineers  of B r i t i s h  Columbia. 

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

EXPLOYMENT RECORD 

1984 - Presen t  Hardy Assoc ia tes  (1978) Ltd. 

1982 - 1984 D.R. P i t e a u  Assoc ia tes  Ltd. 

1981 - Summer ,B.C. Hydro and Power Author i ty  

1980 - Summer Utah Mines Ltd. 

PER'I'INENT EXPERIENCE 

Geotechnical  engineering 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 s o i l  i n v e s t i g a t i o n s  f o r  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 t u d i e s .  

Th i s  work has  included f i e l d  superv is ions ,  engineering , 
r epo r 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  
s e r i e s  e l e c t r i c  b l a s t i n g  t i c k e t  with the Workers Compensation Board of 
B r i t i s h  Columbia, and a b l a s t i n g  permit f o r  t h e  P r w i n c e  of Alberta .  

Related experience with computer systems has included 
Hewlett-Packard desktop computers programmed i n  BASIC and va r ious  
mainf rame computers opera t ing  i n  t h e  FORTRAN language. 
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GEOPHYSICS 

DATE JOB NAME DESCRIPTION OF WORK 

3/85 Simonet te  River  P i p e l i n e  
Re-route s tudy,  
Grande P r a i r i e ,  Alber ta  

1/85-3/85 Syncrude and OSLO Tar Sands 
Explora t ion ,  
F o r t  McMurray , Alber ta  

12/84 Nicotta Lake Flood Con t ro l  
M e r r i t t ,  B.C. 

11/84 Chil l iwack Hatchery 
Chil l iwack,  B.C. 

6/84-9/84 Coquihal la  Highway 
Hope to Merritt, B.C. 

5/84 Quesnel  Hatchery 
Quesnel ,  B.C. 

8/83-9/83 Haney F i r e f i g h t i n g  School 
Maple Ridge, B.C. 

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

6/81 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 f r a c t i o n  seismic survey 
to map bedrock a t  a proposed 
p i p e l i n e  re-route.  Performed da t a  
process ing  and r e p o r t  wr i t i ng .  

Ran 113 km of  r e f r a c t i o n  seismic to 
map geologic  con tac t s .  Ass i s t ed  
with d a t a  processing and r e p o r t  
wr i t i ng .  

Ran a r e f r a c t i o n  seismic survey t o  
de te rmine  foundat ion  cond i t i ons  f o r  
a smal l  f lood c o n t r o l  s t r u c t u r e .  

Ran a g r a v i t y  survey to d e l i n e a t e  
the boundaries  of a bur ied  va l ley .  

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  rock and soil  
c u t s .  I n t e r p r e t e d  seismograms. 

Ass i s t ed  with a r e f r a c t i o n  seismic 
survey t o  op t imize  t h e  l o c a t i o n  of  
a l a r g e  water supply w e l l .  

Ran a r e s i s t i v i t y  p r o f i l e  a c r o s s  a 
p o t e n t i a l  groundwater contaminat ion 
plume to p rov ide  b a s e l i n e  
groundwater q u a l i t y  da ta .  

Ran a r e s i s t i v i t y  survey f o r  
grounding des ign  of  a n  electric 
rai lway.  

Surveyed 1 3  boreholes  with a 
downhole logging machine. Ass i s t ed  
wi th  i n t e r p r e t a t i o n  of  logs .  

Ass i s t ed  with approximately 35 km 
of  r e f r a c t i o n  seismic d a t a  to 
f a c i l i t a t e  mine planning. 
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STATEMENT OF QUALIFICATIONS: SUSAN A. SCOTT 

I, Susan A. S c o t t ,  o f  Calgary Alber ta ,  do hereby c e r t i f y  t h a t :  

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

1950-13 S t r e e t  S.W., Calgary, Alber ta ,  T2T 3P6. 

I graduated i n  Geological  Sc iences  from t h e  Univers i ty  of 

Toronto i n  1965. I obta ined  an  M.Sc. i n  Geology 

(Geochemistry) from E a c G i l l  Univers i ty  i n  1969. 

I have p rac t i ced  my p ro fe s s ion  cont inuously s i n c e  graduat ion,  

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

I a m  a Fellow of t h e  Geological  Assoc ia t ion  of Canada. 

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

proper ty ,  nor do I expect  t o  r ece ive  o r  acqu 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 i n  person. 

S.A. S c a t t ,  M.Sc., FGAC 



HARDY ASSOCIATES (19783 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

STATEBENT OF QUALIFICATIONS: WILLIAM J. SCOTT 

I, William J. S c o t t ,  of Calgary Alber ta ,  do hereby c e r t i f y  t h a t :  

1. I am Chief Geophysicis t  of Hardy Assoc ia tes  (1978) Ltd.,  with 

a n  o f f i c e  a t  221-18 S t r e e t  S.E., Calgary, Alber ta ,  T2E 655.  

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

t h e  Un ive r s i t y  of Toronto i n  1962. I obta ined  an M.A. i n  

Geophysics from t h e  Univers i ty  of Toronto i n  1965, and a PhD 

i n  Applied Geophysics from & G i l l  Univers i ty  i n  1972. 

I have p rac t i ced  my p ro fe s s ion  cont inuously s i n c e  graduat ion ,  

and have been with Hardy Assoc ia tes  s i n c e  1980. 

I am a r e g i s t e r e d  P ro fe s s iona l  Engineer i n  Ontar io  and 

Alber ta ,  a r e g i s t e r e d  P ro fe s s iona l  Geophysicis t  i n  Alber ta ,  

and a Fellow of t h e  Geological  Assoc ia t ion  of Canada. 

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

proper ty ,  nor do I expect  t o  r ece ive  o r  acqu 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 two v i s i t s  t o  t h e  f i e l d ,  i n  t h e  

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

W.J. S c o t t ,  Ph.n,*, P.Eng,, P.Geoph., FGAC 
+,*' ' 
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HARDY ASSOCIATES (19781 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

STATEMENT OF QUALIFICATIONS: WILLIAM J. SCOTT 

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

1, I am Chief Geophysicis t  of Hardy Assoc ia tes  (1978) Ltd . ,  with 

an o f f i c e  a t  221-18 S t r e e t  S.E., Calgary, Alber ta ,  T2E 6J5. 

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

t h e  Univers i ty  of  Toronto i n  1962. I obta ined  an M.A. i n  

Geophysics from t h e  Univers 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. 

3.  I have p r a c t i c e d  my p ro fe s s ion  cont inuously s i n c e  graduat ion ,  

and have been with Hardy Associates s i n c e  1980. 

4. I am a r e g i s t e r e d  P ro fe s s iona l  Engineer i n  Ontar io  and 

Alber ta ,  a r e g i s t e r e d  P ro fe s s iona l  Geophysicis t  i n  Alber ta ,  

and a Fellow of t h e  Geological  Assoc ia t ion  of  Canada. 

5. I have no i n t e r e s t  i n  Cedarmine Resources Inc. o r  t h e  Likely 

proper ty ,  nor do I expect  to  r ece ive  o r  acqu i r e  any such 

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

6. I superv ised  t h e  performance of t h i s  survey n igh t ly  by 

te lephone  and i n  person by two v i s i t s  t o  t h e  f i e l d ,  i n  t h e  

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

W . J .  S c o t t ,  Ph.D., P.Eng., P.Geoph., FGAC 



HARDY ASSOCIATES (1978) LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 

STATEMENT OF QUALIFICATIONS: SUSAN A. SCOTT 

I, Susan A. S c o t t ,  of Calgary Alber ta ,  do hereby c e r t i f y  t h a t :  

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

1950-13 S t r e e t  S.W., Calgary, Alber ta ,  T2T 3P6. 

2. I graduated i n  Geological  Sc iences  from t h e  Univers i ty  of 

Toronto i n  1965. I obta ined  an M.Sc. i n  Geology 

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

I have p rac t i ced  my pro fes s ion  cont inuously s i n c e  graduat ion,  

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

I am a Fellow of  t h e  Geological  Assoc ia t ion  of Canada. 

I have no i n t e r e s t  i n  Cedarmine Resources Inc. o r  t h e  Likely 

proper ty ,  nor do I expect  t o  r ece ive  o r  acqu 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 i n  person. 

S.A. S c o t t ,  M.SC. I FGAC 



HARDY ASSOCIATES (is781 LTD. 
CONSULTING ENGINEERING & PROFESSIONAL SERVICES 
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Faster Surveys 
Simplified Fieldwork 
Highly Repeatable Data 
Easier Data Interpretation 
Computer Compatible 

- 

- 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 PPM-400 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 s a base station. . . 
more microprocessor-based proton precession ground 
magnetometers in the highly competitive Canadian Automatic Diurnal 
market than any other company in recent years. Corrections 

- Programmable Base Field 

Automatic Base Field 
Calculations 
Calculates Differential 
Field Variations 

Computer Compatible 



- 
As a portable field unit ... 

the signal being measured. 

Features 
Packaged in a compact, lightweight 
rugged housing, the PPM-375 
provides: 

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 
- spot record 
- 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 
at 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 
The 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-400 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 tie-line 
accuracies of kO.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 + 0.02 
gamma 

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

'the signal processing technique utilized in 
the OMNIMAG 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. 

Computer Compatible 
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 

field computer cassettes the data 
for further analysis. 

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 Gradient Tolerance 
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. 
Complete Data Protection 
Field data stored in memory is 
totally protected for 4 years by the 
lithium backup battery. This battery 
also provides power to the real- 
time clock. 
Data Recall 
Daily readings can be recalled either 
by record number or in sequence. 
Power Supply Versatility 
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. 



-- As a base station. . . 
the PPM-375 
OMNIMAC 
measures 
and stores in 
its memory 
the daily 
fluctuations 
of the 
earth's 
magnetic 
field. Used 
with other 
OMNIMAC 
units, the 
PPM-375 
base 

station corrects automaticallv. in just a 

Major Benefits 

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 Cradiometer. A 
linear interpolation algorithm is used 
for corrections. 

Programmable Base Field 
Once the operator has identified the 
ideal base field value at 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. 

few minutes, total field data for diurnal Automatic BaSe Field 
- variations. Calculations 

The PPM-375 calculates automatically 
for each reading the difference be- 

The PPM-375 OMNIMAC in the base tween the measured earth's field and 
- station mode: the base field value previously 

Automaticallv corrects maanetic entered in by the Operator. 
field data for diurnal variafions and 
base field values. Calculates Differential Field 

- Records each base station value in variations 
the following format: The PPM-375 calculates automatically - time of measurement the difference between the current 

- - magnitude of total field reading and the previous one, to 
- difference from the base field 0.1 gamma. 

value 
- difference from the previous 

reading 
- 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 

Other ~ehefits 

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

Computer Compatible 
All EDA OMNIMAC Systems can be 
interfaced with many'commercial 
computers which are compatible 
with RS-232C. 

Stores & Prints Data 
Simultaneously 
The PPM-375 can record and print 
out data simultaneously. Printed 
data can still be retained in 
memory. 
Three Data output 
Capabilities 
Linked with another OMNIMAG the 
PPM-375 provides a choice of 3 data 
formats as shown below. 
Power Supply Flexibility 
The PPM-375 Base Station can be 
operated from: 
- a 12 volt DC car battery 
- rechargeable sealed lead-acid 

battery cartridge or belt 
- disposable "C" cell battery 

cartridge or belt 
Versatile Charging Options 
The sealed lead-acid batteries can 
be recharged with: 
- a 12 volt DC car battery, through 

the DCU-400 Thermal Printer, or 
- any other AC power source 
Expanded Memory Capability 
The PPM-375 memory capability of 
2550 sets of readings can be 
expanded to 11,475 readings when 
used with the DCU-200 Digital 
Magnetic Recorder. 
Internal Real Time Clock 
Real time clocks can be 
synchronized to the nearest second 
when using the PPM-375 with any 
other OMNIMAC unit. 
Environmental 
Dependability 
PPM-375 operates in temperature 
extremes of -40°C to + 5S°C. A t  
-25OC, a heater is automatically 
activated to ensure LCD 
performance. 
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I Dynamic Range 18,000 to 103,000 gammas 
Capture Range + 25% relative to ambient field strenath 

The OMNIMAC PPM-375 interfaces with 

- of last stored value / Tuning Method Tuning value is calculated accurately 
utilizing a specially developed tuning 

1 Specifications 

- 
algorithm. 

Display Resolution 0.1 gamma. 
Processing Sensitivity k0.02 gamma. 
Mathematical Truncation Error f0.02 gamma. 

-. 
Statistical Error Resolution 0.01 gamma. 

f Absolute Accuracy + 15 D D ~  at 23OC. 50 D D ~  over the 

a variety of data collection units, 
including.. . 

I oDeiating tempeiature range. 
Standard Memory Capacity 2550 data blocks or readings 

7 Custom-designed, ruggedized liquid 
crystal display with an operating 
temperature range from -40°C to + 55OC. 
The display contains six numeric digits, 

-r decimal point, battery status monitor, 
signal decay rate and signal amplitude 

I monitor and function descriptors. 
Gradient Tolerance 5,000 gammas per meter (typical). 

7 Test Mode A) Diagnostic testina (data and  roara am- 
I 

. - 
mab~e memory) - 

B) Self Test (hardware) 
Sensor Optimized miniature design. Magnetic 

T cleaniness is consistent with the 
1 specified absolute 

Sensor Cable Remains flexible in . - -  

specified; includes strakrelief 
connector. 

Cycling Time (Base Station Mode) Programmable from 5 seconds UD to 

Thermal Printer, 
AC and internal 1 

-r ambient temperature and rate of- I 

60 minutes in I second increments 
Operating Environmental Range -40°C to + 55°C; 0-100% relative 

humidity; weatherproof. 
power supply 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. 

Battery CartridgeIBelt Life 2,000 to 5,000 readings, depending upon 

readinqs. 
Weight and Dimensions 

Instrument Console only 3.4kg, 238 x 150 x 25omm 
Lead-Acid Battery Cartridge 1.9kg, 235 x 105 x 90mm 
Sensor 1.2kg, 56mm diameter x 200mm 

System Complement Instrument console; sensor; 3-meter 
cable, 30-meter cable for base station 

7 (for sales only), aluminum sectional 
sensor staff, power supply, harness 
assembly, operations manual. 

DCU-040 
40-character 
Thermal Printer. 

AC operation 
only. 

EDA lnstruments Inc 
1 Thorncllffe Park Drive 
Toronto, Ontarlo 
canada M ~ H  1C9 
Telex: 06 23222 EDA TOR 
Cable: lnstruments Toronto 
(416) 425-7800 

in U.S.A 
EDA lnstruments Inc 
5151 Ward Road 
Wheat Ridge, Colorado 
U.S.A. 80033 
Telex: 00 450681 DVR 
(303) 422-91 12 

@OMNlMAC is a registered trademark of 
EDA lnstruments Inc. 

- 
Prlnted In Canada 



The PPM-350 is the latest addition to EDA's 
OMNIMAG*TM series of magnetometers and 
gradiometen. It 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 



- 
Description 

- 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 to remove gloves. 

Functions 
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 

cassette recorder 
- to a DCU-040 or DCU-400 

thermal printer 
- to any RS-232C-compatible 

microcomputer 
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. 

Features and Benefits 
~roduc?ivlty Up, Costs Down 

Users of the OMNIMAG 
PPM-350 can enjoy in- 
creases in survey produc- t ' .: features tivity because by of that as the much are solid-state designed as 50% 

' -  into it. This increase in pro- 
ductivity, with resultant 
lower survey costs, is 
made possible because it 
enables the operator to 
take measurementsfaster 
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 compute. 
plotting to obtain survey profiles. 

~ i g h ~ y  Reproduceable Data 
The PPM-350 provides users with 
the highest confidence level in the 



ndustry. Its highly reproduceable 
d a t a  is a result of four leading- 
edge design features that 
?liminate the need for taking 

-nultiple readings: 
- An exclusive Signal Processing 

Technique * 
- - Constant Energy Polarization 

that maintains equal energy to 
the sensor even when the main 
battery supply decreases 

-- Sensitivity to k0.02 gamma that 
ensures repeatability of readings 

- Automatic Fine-Tuning that takes 
- the previous reading as the base 

for the next 

irgonomic Design 
Aperator comfort and efficiency 
were prime considerations in 
.he design of the new PPM-350. I t  

- j lightweight and is encased in a 
rugged housing that permits 
?peration in a wide variety of field 
:onditions. The oversize key board 

-enables the operator to take 
measurements without removing 
 loves. Large LCD's make reading 

-nuch easier, even in bright 
sunlight. 

:ieldwork Simplified 
~ i n c e  each reading is automatically 
stored in a non-volatile memory, 
he need to make handwritten 

,~otebook entries on total field 
magnitude, time of reading, line 
?nd station numbers, etc. is 
?liminated. This reduces the need 

"tor notebook usage by the 
operator, thereby improving pro- 
juctivity. Also, it allows f~eld 

-urveys to be made under all 
weather conditions. 

* 

Other Features 
Data Recall. Daily readings can 
be recalled either by record 
number or in sequence. 
Non-Volatile Memory. A lithium 
battery with a life-expectancy 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. 
Effvironmental Dependability. 
PPM-350 operates in temperature 
extremes of -35OC to 5 5 O C .  A t  
-25OC, 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 
can choose from a variety of 
power packages: 
- rechargeable sealed lead acid 

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 to 
2555 readings. 
Decimal Spacing. Intermediate 
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 
ofttn overlooked source of 
magnetic interference. 

:omputer Compatible 
-11 EDA OMNIMAG systems can in- 
terface with any computer using 
?S-232C standard. This enables 

,]eneration of profiles, contour 
maps, etc. 

'Pa ten t  Pending 



- 
I Specifications 

Dynamic Range 

T Sensitivity 
Statistical Error Resolution 
Standard Memory Capacity 

I- Absolute Accuracy 

Display Resolution 

T 
Capture Range 

I Display 

T 
Gradient Tolerance 

T 
- Sensor Cable 

I Operating Environmental Range 

1 Battery Cartridge Life 

1 Weight and Dimensions 
Instrument Console only 
Lead Acid Battery Cartridge 
Sensor 

System Complement 

18,000 to 93,000 gammas 
k0.02 gamma 
0.01 gamma 
1383 data blocks or readings * 15 ppm a t  23OC, 50 ppm over 
the operating temperature range 
0.1 gamma 
lt 25% relative to ambient field 
strength of last stored value 
Custom-designed, ruggedized liquid 
crystal display with an operating 
temperature range from -3S°C to 
+ 55OC 
5,000 gammas per meter 
Optimized miniature design. 
Magnetic cleanliness is consistent 
with the specified absolute accuracy 
Remains flexible in temperature 
range; includes low strain connector 
-35OC to + 5S°C; 0-1000/0 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. 

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 Thorncllffe Park Dr~ve 
Toronto. Ontarlo 
Canada M4H 1C9 
Telex 06 23222 EDA TOR 
Cable lnstruments Toronto 
(4161 425-7800 

InUSA 
E D A lnstruments Inc 
5151 Ward Road 
Wheat Rldge, Colorado 
USA 80033 
Telex 00 450681 DVR 
(303) 422-9112 
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