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GEOCHEMICAL SURVEX 

OF THE 

LUCKY JOE OPTION 

LUCKY J O E  CREEX AREA, Y. T, 

INTRODUCTION 

I n  the  spring of 1975 Rio Tinto Canadian Exploration 

Limited acquired by option from Si lver  Standard Mines 

Ltd., (NPL) a block of 16 mineral claims, the  ' B '  claims, 

located i n  the Dawson area, Yukon Terri tory,  After 

acquisi t ion of t h i s  property 101 mineral claims, the  

SUNEP, BJB, ASH and PAX claims, were staked peripheral  

t o  the  '3' claims f o r  protection purposes, 

The ' B '  claims were staked i n  1970 t o  cover a copper 

showing discovered by Si lver  Standard e a r l i e r  tha t  year. 

During 1970 and 1975 a s o i l  sampling survey was carr ied 

out over the  ' B '  claims, 'SUNEP'  and 'BJB' claims. This 

survey revealed a broad copper s o i l  anomaly t o  e x i s t  on 

the property, 

During the 1977 f i e l d  season two addit ional  s o i l  

sampling surveys, known as Grid I1 and Grid 111, were 

car r ied  out over the northern and northwestern portions 
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of the property by Riocanex. The purpose of the  survey 

was t o  determine i f  anomalous copper values i n  s o i l  

exis ted t o  the  north and northwest of the  previously 

discovered s o i l  anomaly. This programme was carr ied 

Out under the supervision of M r .  John McClintock. 

Results of the  1977 survey are  discussed i n  the  

following report.  

RIO T INTO CANADIAN EXPLORATION LTD. 
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The claim block i s  s i tua ted  i n  west cent ra l  Yukon 

within map sheet  115-0-12. The claims over l ie  the head 

waters of Lucky Joe Creek approximately 48 km south of 

Dawson City and 8 km eas t  of the Yukon River. Centre 
0 

of the  property occurs a t  Latitude 63 36' and Longitude 

1390318, 

The claims are  shown on the accompanying drawing 

L-6292 and are  described i n  d e t a i l  i n  the  Schedule of 

Claims, Appendix I. 

Currently the property i s  only accessible by 

hel icopter ,  The c loses t  hel icopter  i s  a Bell 206 B, 

operated by Trans North Turbo A i r  out  of t h e i r  permanent 

base a t  Dawson City, 

A 36 km long unimproved c a t  t r a i l  leads from the 

mouth of Quartz Creek t o  the centre of the  property, %is 

t r a i l  could be improved t o  allow access by tracked vehicle 

t o  the property. 

R I O  T I N T 0  CANADIAN EXPLORATION LTD. 
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GEOLOGICAL SETTING 

The a r e a  was mapped a t  a scale o f  1 i n c h  t o  4 m i l e s  

b y  t h e  G.S.C. i n  1934 and 1935 (G.S.C. Map 7 1 1  A; Bostock, 

1942) .  T h i s  work shows t h e  p r o p e r t y  t o  be s i t u a t e d  o v e r  

a n o r t h - s o u t h  t r e n d i n g  be l t  o f  Yukon Group g n e i s s  and 

s c h i s t ,  sandwiched between two l a r g e  b o d i e s  o f  g n e i s s i c  

g r a n i t e .  Outcrop and f l o a t  n o t e d  d u r i n g  t h e  1977 s u r v e y  

s u g g e s t s  t h i s  work t o  be r e a s o n a b l y  a c c u r a t e .  

RIO T I N T 0  CANADIAN EXPLORATION LTD. 
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SAMPLING, SAMPLE PREPARATION AND ANALYTICAL PROCEDURE 

The s o i l  sampling programme was car r ied  out by a 

three  man crew working from two separate base-camps, 

Locations of the  two camps are  shown on drawing L-8472. 

A t o t a l  of 621 s o i l  samples were taken on gr ids  I1 and 111, 

Soi l  samples were collected a t  50 metre in te rva ls  along 

200 metre spaced northeast-southu trending l ines .  

Samples were taken from the 'B' s o i l  horizon. Where 'B' 

horizon material  could not be obtained no sample was 

col lected and the  sample s i t e  marked as N.S. 

A l l  samples were placed i n  Kraft paper envelopes and 

shipped t o  the Riocanex Laboratory i n  North Vancouver, B.C. 
0 Samples were oven dried a t  approximately 60 C. Dried 

samples w e r e  sieved through 80-mesh bol t ing  cloth and 

oversized material  discarded. Analysis was carr ied out 

on the  minus 80-mesh fract ion by atomic absorption spec- 

trometer a f t e r  digestion with hot n i t r i c  and perchloric acid. 

A l l  samples were analysed fo r  Cu, Pb and Zn, 

RIO T I N T 0  CANADIAN EXPLORATION LTD. 



INTERPRETATION OF RESULTS 

The r e s u l t s  of the  s o i l  sampling programme are  

shown on the  four accompanying drawings a l l  a t  the  

sca le  of 1:5,000, Sample locations are shown on drawing 

L-8472. The values i n  ppm obtained f o r  the  elements Cu, 

Pb and Zn are  shown on drawings GC-8473 t o  GC-8475 i n -  

clusive,  

A s  nearly a l l  the  1977 samples were anomalous, the  

threshold and anomalous leve ls  fo r  each of the  metals of 

i n t e r e s t  have been derived from the 1975 sampling and are  . 

shown i n  Table 1, The s t a t i s t i c a l  calculat ions  were 

car r ied  out on approximately 1243 samples. Previous 

work i n  t h i s  p a r t  of the Yukon has shown a l l  of the  

elements of i n t e r e s t  t o  show a log normal d is t r ibut ion  

and so, s t a t i s t i c a l  manipulations were carr ied out on the  

logs of the  values. Threshold and anomalous leve ls  were 

taken a t  mean plus two standard deviations and m e a n  plus 

three standard deviations, respectively, f o r  each of the  

metals investigated, 

RIO T I N T 0  CANADIAN EXPLORATION LTD. 
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TABLE I 

Threshold and Anomalous Metal Values in  ' B '  Horizon Soils ,  

Lucky Joe Creek Area, 

Met a1 Thresho.1d Value An.om.alou.s~ .Value 

Cu 124 152 

(Data on the  minus 80-mesh f rac t ion;  analysis on 

the  atomic absorption spectrometer a f t e r  digestion with 

hot n i t r i c  and perchloric acid).  

Analysis of the  s o i l  samples revealed large and 

strong copper anomalies within both Grid I1 and Grid 111, 

On Grid I1 a 1500 metre by 400 metre ' f i s h  hook' shaped 

zone of anomalous copper values occurs, On Grid I11 a 

la rge  i r r egu la r  zone of copper anomalous samples i s  present,  

This i r r egu la r  zone can be divided i n t o  two northwest 

trending zones separated by 500 metres of weakly anomalous 

t o  background values, The Grid I11 anomalies a re  600 

metres by 400 metres and 400 metres by 400 metres and a re  

both open t o  the  northwest, 

Neither zinc nor lead show a concentration of 

anomalous values, Occasional sporadic high zinc and lead 

values do occur on both grids, however, these anomalous ' 

values a re  generally separated b y  background values, 

-- 

RIO T I N T 0  CANADIAN EXPLORATION LTD. 



CONCLUSIONS AND RIXOMMENDATIONS - 

The r e c e n t  s o i l  s u r v e y  succeeded  i n  l o c a t i n g  t w o  

l a r g e  areas p r e v i o u s l y  n o t  t h o u g h t  t o  c o n t a i n  anomalous 

c o p p e r  v a l u e s  i n  s o i l s ,  O t h e r  metals w i t h i n  the  areas 

sampled are g e n e r a l l y  low, The l a r g e  areas o f  h i g h  

c o p p e r  v a l u e s  a r e  t h o u g h t  t o  o u t l i n e  t h e  areas o f  

g r e a t e s t  p o t e n t i a l  for c o p p e r  m i n e r a l i z a t i o n .  

A d d i t i o n a l  programmes s h o u l d  c o n c e n t r a t e  on the 

areas of h i g h  copper  v a l u e s  on both G r i d  I1 and G r i d  111. 

Work s h o u l d  i n c l u d e  detailed mapping, an i n d u c e d  p o l a r -  

, i z a t i o n  s u r v e y  and s o i l  s a m p l i n g  on e x t e n s i o n s  of G r i d  

RIO T I N T 0  CANADIAN EXPLORATION LTD. 



APPENDIX I 

LUCKY JOE OPTION CLAIMS STATUS AS OF 1 DECEMBER 1977 

GROUP: 7701 

CLAIM NAME ------------- ------------- 
ASH 15 
ASH 16 
ASH 17 
ASH 19 
ASH 33 
ASH 34 
ASH 35 
ASH 3 7  
ASH 39 
ASH 41  
ASH 4 2  
ASH 43 

GROUP: 7702 

CLAIM NAME ------------- ------------- 
I3 1 
R 2 
0 3 
0 4 
BJB 14 
SUNEP 30 
ASH 18  
ASH 20 
ASH 2 1  
ASH 23 
ASH 29 
ASH 31  
ASH 36  
ASH 38 
ASH 40 
ASH 44 

NUMBER OF CLAIMS = 12 

TAG TOTAL NEXT 
NUPHEH YEARS DUE D A T E  ------- ------- ----- ----- -------- -------- 
Y99897 1 821110 
Y99898 1 821110 
Y99R99 1 821110 
Y99901 1 821  110 
Y99915 1 821110 
Y99916 1 $21110 
Y99917 1 821110 
Y99919 1 821  110 
Y99921 1 821110 
Y99923 1 821110 
Y99924 1 821  110 
Y99925 1 821110 

NUMBER OF CLAIMS = 16 

T A G  
NUMBER ------- ------- 

, Y5h95h 
Y56957 
Y56958 
YS6959 
Y99873 
Y99770 
Y99900 
Y99902 
Y99903 
Y99905 
Y 9 9 9 l l  
Y99913 
Y99918 
Y99920 
Y99922 
Y99926 

TOTAL 
YEARS ----- ----- 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NEXT 
DUE DATE -------- -------- 

821110 
821  110 
821110 
821  110 
821110 
821110 
821  110 
821110 
821110 
821110 
821110 
821  110 
821110 
821 110 
e m l o  
821110 



2 LUCKY JOE OPTION CLAIMS STATUS AS OF 1 DECEMBER 1977 

7703 NUMBER OF CLAIMS = 16 ' GROUP: 

R J H  1 
BJB 2 
BJH 13 
BJH 15 
SUNEP 18 
SUNEP 19 
SUNEP 20 
SUNEP 21  
SUNEP 29 
SUNEP 3 1  
SUNEP 33 
SUNEP 34 
ASH 5 
ASH 6 
ASH 7 
ASH 9 

GROUP: 7704 NUMBER OF CLAIMS = 16 

C L A I M  NAME ------------- ------------- 
0 17 
€3 18 
B J B  3 
BJR 4 
R J B  6 
B J H  8 
BJB 10 
BJB 12 
SUNEP 22 
SUNEP 23 
SUNEP 2 4  
SUNEP 32  
ASH 1 
ASH 3 
AS14 8 
ASH 10 

TAG 
NUMHER ------- ------- 
Y56972 
Y56973 
Y997R1 
Y9978L 
Y99784 
Y99786 
Y99869 
Y9987 1 
Y99763 
Y99764 
Y99765 
Y99772 
Y99883 
Y998P5 
Y9QR90 
Y99t392 

TOTAL NEXT 
YEARS DUE D A T E  ----- ----- -------- -------- 

1 821110 
1 821110 
1 821110 
1 821110 
1 821110 
1 821110 
1 821110 
1 821110 
1 821110 
1 821  110 
1 821110 
1 821110 
1 821110 
1 821110 
1 H?1110 
1 821110 



LUCKY JOE O P T I O N  

GROUP: 7705 

CLAIM NAME ------------- ------------- 
R 16 
BJR 5 
BJR 7 
B J H  9 
BJP 11 
SUNEP 14 
ASH 2 
ASH 4 
PAX 4 
PAX 5 
PAX 6 
PAX 7 
PAX 8 
PAX 9 
PAX 10 

GROUP: 7706 

CLAIM NAME ------------- ------------- 
8 5 
B 6 
B 7 
R 8 
t3 9 
R 10 
B 11 
0 12 
R I S  
SUNEP 3 
SUNEP 5 
SUNEP 2 6  
SUNEP 27 
S U N t P  28 

CLAIMS ST4TUS AS OF 1 DECEMBER 1977 

NUMBEH OF CLAIMS 

T A G  
NUMBEH ------- ------- 
YS6971 
Y99783 
Y99785 
Y99868 
Y99870 
Y99758 
Y99884 
Y99886 
Y99930 
Y99931 
Y99932 
Y99933 
Y99934 
Y99935 
Y99936 

TOTAL 
Y E A R S  ----- ----- 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NEXT 
DUE DATE -------- -------- 

821110 
821110 
821110 
821110 
821110 
821110 
821 110 
821110 
821110 
821110 
821110 
821110 
821110 
821 110 
821110 

NUMBER OF CLAIMS = 14 

T A G  
NUMBER ------- ------- 
Y5h9h0 
Y56961 
Y56962 
Y56963 
YS6964 
Y56965 
Y56966 
Y56967 
YS6970 
Y99747 
Y99749 
Y99766 
Y99767 
Y9976B 

TOTAL 
Y E A R S  ----- ----- 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NEXT 
DUE DATE -------- -------- 

R Z l l l O  
821110 
821110 
821110 
8 2 1 f l O  
821 110 
821110 
821110 
821110 
821110 
821110 
821110 
821110 
821110 





LUCKY JOE 1977 G E O C H E M I C A L  RESULTS / PAGE 3 
COPPER LEAD I NC -___----- -- 
350.0 9.0 56.0 



LUChY J C E  1977 G E O C H E M I C A L  RESULTS PAGE 4 
, NUMGEH COPPER LEAD Z I N C  -- ---- 

770 187.0 4 35.0 6.0 46.0 
770fltr9.0 33.0 4.0 66.0 A 

770/190.0 24.0 4.0 42.0 
7701/191.0 19.0 5.0 24.0 

/ 





LUCkY JOE 1 9 7 7  G E O C H E M I C A L  RESULTS . PAGE 6 
NUMt3EH COPPER LEAD ZINC - 



LUChY JOE 1 9 7 7  GEUCHEMICAL RESULTS PAGE 7 
. NUMHEH COPPER LEAD Z I N C  ---------- ---- 



LUCKY JOE 1 9 7 7  GEUCHEMICAL RESULTS . PAGE 8 
NUMBER COPPER LEAD Z I N C  -- 



L U C K Y  JOE 1 9 7 7  G E O C H E M I C A L  RESULTS PAGE 9 
'; NUMfiEH C O P P E R  LEAD Z I N C  



LUCkY JOE 1977 GEOCHEMICAL RESULTS 
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PAGE 10 

'. NUME!EH COPPER LEAD Z I N C  

2 6 - 0  
SO. 0 

7708797.0 60 . 0 7.0 50. 0 



. LUCKY JOE 1977 GEOChEPIICAL RESULTS PAGE I / .  
- NUMHEH COPPCR LEAD Z I N C  --- 

7708823.0 51.0 5.0 82.0 
- 7708824.0 - - 51,O - 17 0 -.- 148.0 . _ . . .  -. - - 
7708825.0 76.0 13.0 118.0 
7708826.0 165.0 8.0 24.0 

. 7708827.0 550.0 ,1S.O, 74,O --- - -- 
7708828.0 270.0 5.0 36.0 
7706829.0 240.0 6.0 42.0 
7706830 0 --- -- zAl-O-O - ..- -- - 6.0 - 54.0 . - -- - - -- - - - . - - 
7706831 -0 29.0 5.0 42.0 
7708832.0 13.0 5.0 50. 0 



- - - - - - . - - - - - - -  - 
/ 

, L U C K Y  JOE 1977 GEOCHEMICAL RESULTS PAGE 12 
; NUMhfiH COPPER LEAD Z I N C  -- --- - -- - -- 

7708872.0 39.0 4.0 44.0 
7708873.0 - - i - -- 46.0 - -  - 6.0 50.0 . - -  - . -  - - 
7708876-0 24.0 4.0 44.0 
7708877.0 32.0 2.0 24.0 

675 PECCIRDS SELECTED F O R  PROCESSING F R O M  675 RECORDS READ 

* * * * *  PROGRAM F I N I S H E D  * * * * *  
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LUCKY J O E  OPTION 

YUKON 

Elec t romagnet ic  T rave r se s ,  1977 

SUMMARY 

I n  t h e  summer o f  1977 s i x  l i n e s  from a 1 9 7 5  geophys ica l  

g r i d  were resurveyed on a p rope r ty  l o c a t e d  4 8  k i l ome t r e s  sou th  

o f  Dawson i n  t h e  Yukon T e r r i t o r y .  Th i s  s e r i e s  of  e l ec t romagne t i c  

tests w e r e  completed t o  determine t h e  a p p l i c a b i l i t y  o f  such low 

c o s t  methods i n c l u d i n g  a i r b o r n e  reconna issance  EM methods i n  t h i s  

t e r r a i n .  T e s t  r e s u l t s  were c o r r e l a t e d  wi th  d a t a  ob ta ined  from 

s u r f a c e  mapping, t opograph ica l  p r o f i l e s  and magnetic and d r i l l  

r e s u l t s .  Seve ra l  conductors  of  v a r i a b l e  ampli tude and shape w e r e  

observed.  The most pronounced EM f e a t u r e s  may provide  an i n d i r e c t  

a i d  t o  g e o l o g i c a l  mapping whi le  weak f e a t u r e s  e x h i b i t  some promise 

of  d i r e c t  c o r r e l a t i o n  wi th  copper mine ra l i zed  s t r i n g e r  s u l p h i d e  

ho r i zons  w i th  i n  a b i o t i t e  muscovite s c h i s t  u n i t .  The e x i s t e n c e  

of  a s i g n i f i c a n t  l e v e l  o f  o x i d a t i o n  and spu r ious  conduct ive  

e f f e c t s  from a nea r  s u r f a c e  a c t i v e  l a y e r  i n  t h e  permafros t  w e r e  

recognized from t h e s e  r e s u l t s .  Fu r the r  ground EM and magnetic o r  

I . P .  and magnetic surveys  may prove u s e f u l  i n  d e f i n i n g  t a r g e t s  f o r  

a cont inued  sea rch  f o r  such s t r a t abound  copper d e p o s i t s .  However, 

a i r b o r n e  techniques  do n o t  appear  s u i t a b l e  f o r  such e x p l o r a t i o n .  

Th i s  r e p o r t  c o n t a i n s  a d e t a i l e d  i n t e r p r e t a t i o n  of  t h e  

test r e s u l t s  wi th  recommendations. 

RIO TINT0 C4NAOIAN EXPLORATION LIMITED 
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LUCKY JOE OPTION 

YUKON 

Elec t romagnet ic  T rave r se s ,  1977 

NTS: 115-0-11, 1 2  

1. INTRODUCTION 

I n  J u l y  1977, a l i m i t e d  tes t  of  t h e  h o r i z o n t a l  loop 

e l ec t romagne t i c  method w a s  completed over  s e l e c t e d  g r i d  l i n e s  on 

a p rope r ty  h e l d  by Rio T i n t o  Canadian ~ x p l o r a t i o n '  (Riocanex) L td . ,  

I i n  t h e  Dawson Area, Yukon T e r r i t o r y .  I 
The aim o f  t h i s  series of  tes t  t r a v e r s e s  w a s  t o  

determine - 
(1) i f  anomalous c o n d u c t i v i t y  o r  conduct ive  ho r i zons  

w e r e  d e t e c t a b l e  

( 2 )  i f  d e t e c t e d  would c o n d u c t i v i t y  anomalies a i d  
f u r t h e r  i n d i r e c t  o r  d i r e c t  e x p l o r a t i o n  f o r  
s t r a t i f o r m  copper d e p o s i t s  i n  t h e  Ludky Joe  
Creek a r e a  

( 3 )  t h e  s u i t a b l i l i t y  of  a i r b o r n e  e l ec t romagne t i c  
systems f o r  f u r t h e r  e x p l o r a t i o n .  

F i e l d  work w a s  c a r r i e d  o u t  by bo th  permanent and temporar 

s t a f f  of  Riocanex under t h e  s u p e r v i s i o n  o f  D.  Sexsmith. Upon 

I complet ion,  t h e s e  d a t a  were forwarded t o  Toronto f o r  d raught ing  I 
and p r o f i l i n g .  J. A.  McCance was r e s p o n s i b l e  f o r  d i r e c t  s u p e r v i s i o  

o f  t h e  o v e r a l l  program, f o r  r e p o r t  p r e p a r a t i o n  and f o r  i n t e r p r e t -  

a t i o n  as p re sen ted  i n  t h i s  f i n a l  r e p o r t .  

I C 

RIO TINT0 CANADIAN EXPLORATIOM LlMlTEO 
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2. LOCATION, ACCESS AND TOPOGRAPHY 

The c la im block i s  s i t u a t e d  i n  t h e  west  c e n t r a l  p a r t  

of  t h e  Yukon T e r r i t o r y  w i t h i n  map s h e e t s  115-0-11 and 115-0-12. 

The c l a ims ,  a s  l i s t e d  i n  appendix 1 , o v e r l i e  t h e  headwaters o f  

Lucky Joe  Creek approximately 48 Krn by a i r  sou th  of  t h e  c i t y  of  

Dawson and 8 Km east of  t h e  Yukon River .  The c e n t r e  o f  t h e  

p rope r ty  occu r s  a t  L a t i t u d e  63O36' and Longitude 13g031' . The 

geophys ica l  t r a v e r s e  l i n e s  f o r  t h e  g r i d  1 a r e a  are o u t l i n e d  on 

t h e  Xerox r educ t ion  of  drawing I,-6385 enc losed .  F u r t h e r  d e t a i l s  

and a c c u r a t e  l o c a t i o n  drawings can be ob ta ined  by r e f e r e n c e  t o  

a r e p o r t  by J. McClintock e n t i t l e d :  

"Geochemical Survey Lucky Joe  Option" 
Lucky Joe  Creek Area, Yukon 

May 30 - J u l y  20, 1977 

Cur ren t ly  t h e  p rope r ty  i s  a c c e s s i b l e  on ly  by h e l i c o p t e r s  

which a r e  g e n e r a l l y  a v a i l a b l e  du r ing  t h e  summer months from s e v e r a l  

o p e r a t o r s  t emporar i ly  o r  permanently based a t  Dawson C i ty .  A B e l l  

206-B, ope ra t ed  by Trans-west was used du r ing  m o b i l i z a t i o n  and 

demobi l iza t ion  phases  of  t h i s  geophys ica l  program. 

The average e l e v a t i o n  ove r  t h e  p r o p e r t y i s  on t h e  o r d e r  

of  915 met res  (3,000 f e e t )  w i th  l o c a l  r e l i e f  on t h e  o r d e r  of  

400 met res  (1,200 f e e t ) .  The a r e a  has  n o t  been g l a c i a t e d  b u t  

permanently f rozen  ground e x i s t s  wi th  a t h i n  a c t i v e  l a y e r  occur ing  

on ly  on sou th  f a c i n g  s l o p e s .  

3 .  GENERAL GEOLOGY 

The r eg ion  was mapped a t  a scale o f  one inch  t o  f o u r  

m i l e s  by t h e  Geologica l  Survey o f  Canada i n  1934 and 1935 (G.S.C. 

Map 711A; H . S .  Bostock,  1942) .  Bostock shows t h e  p r o p e r t y  t o  

l i e  w i t h i n  a n o r t h  sou th  t r e n d i n g  be l t  of  Precambrian Yukon Group 
LI 
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gneisses, schists and amphibolites flanked to the east and west 

by gneissic granite. Detailed geological mapping of the property 

during 1975 and 1976 by Riocanex has confirmed these G.S.C. findings. 

Structurally, these units have been folded into a broad, open, 

I northwest trending anticline with adjacent synclines. Sulphide I 
mineralization, consisting of chalcopyrite, pyrite, pyrrhotite 

and minor molybdenite, appears stratiform and is confined to 

distinct horizons within biotite-muscovite and quartz-muscovite 

I schist units. 

1 4. SURVEY PROCEDURE 

4.1 Geophysical Grid. 

The traverse lines used during these tests were recovered 

segments of a larger geophysical grid established in 1975. For 

the 1975 survey, a base line striking ~ 1 3 5 ~ ~  (True) was established 

and was designated OON. Eleven cut survey lines were laid out 

perpendicular to this base line at intervals of 250 metres where 

practicable. A line in the vicinity of the best known mineralizati n d 
was designated OOE. This grid currently designated grid 1, extends 

from 1,250mE to 1,250mW (Dwg. L-6385). 

Test work on line 400E, grid 2 was also completed. For 

specifics regarding the location of this line, reference should be 

made to the above mentioned report by J. McClintock "Geochemical . 

Survey LUCKY JOE Option". 

A table outling the traverse lines, coil separations 

and frequencies used is included with this report as appendix 111. 

4.2 Electromagnetic Survey. 

The instrument used for this EM test work was an Apex 

Max-Min I1 protable EM system. This unit was operated at frequenci 
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of  4 4 4 ,  and 1777 Hz i n  a  max-coupled, h o r i z o n t a l  loop  mode us ing  

The ins t rument  r e c e i v e r  measures t h e  in-phase and quadra tu re  

components of  t h e  secondary f i e l d ,  r e l a t i v e  t o  a  r e f e r e n c e  s i g n a l  

produced by t h e  coplanar  t r a n s m i t t i n g  c o i l  f e d  d i r e c t l y  t o  t h e  

r e c e i v e r  conso le  through and unsh ie lded  r e f e r e n c e  cab le .  A l l  

r e c e i v e r  va lues  a r e  read  d i r e c t l y  a s  a  percen tage  of  t h e  primary 

f i e l d .  The r e l a t i v e  s t r e n g t h s  o f  t h e  r e a l  ( in-phase)  

and imaginary (quad ra tu re )  components are p l o t t e d  a s  p r o f i l e s  f o r  

each frequency and c o i l  s e p a r a t i o n  and a r e  a  guide t o  t h e  conduct- 

i v i t y  - width produc t  of  a  b u r i e d  conductor .  This  parameter  i s  

s a i d  t o  be  d i r e c t l y  r e l a t e d  t o  t h e  quanki ty  of conduct ing mine ra l s  

p r e s e n t .  In-phase o r  Quadra ture  v a l u e s  more nega t ive  t han  'back- 

ground g e n e r a l l y  i n d i c a t e  t h e  presence  of  conduct ive  m a t e r i a l  as 

based on g e n e r a l i z e d  dyke and h a l f  p l ane  models. A s imple  ru le -of  

thumb can be a p p l i e d  t o  such p r o f i l e s  t o  determine t h e  approximate 

I 

@? 

l o c a t i o n  and width  of  t h e  conduct ive  zone. 

However, t h e  form of  t h e s e  EM response curves  v a r i e s  

r e l a t i v e  t o  t h e  c o i l  s e p a r a t i o n  used;  t o  t h e  geometry of  t h e  

conduc t ive  source  i .e .  body wid th ,  dep th  and t h i c k n e s s  and a l s o  

r e l a t i v e  t o  t h e  f r equenc ie s  involved.  Consequently,  by us ing  

mul t i - f requency,  mu l t - co i l  s e p a r a t i o n  EM t ecn iques  i n  h o r i z o n t a l  

loop measurements it i s  o f t e n  p o s s i b l e  t o :  

1) determine anomalies due t o  overburden e f f e c t s  and 

t o  d i s t i n g u i s h  t h e s e  sou rces  from more impor tan t  bed 

rock sou rces .  

2 )  Acquire in format ion  s u i t a b l e  f o r  a d e t a i l  e v a l u a t i o n  

of  both  t h e  lateral and v e r t i c a l  parameters  o f  
C 
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conductors observed as horizontal loop anomalies. 

3) Detect weaker or multi-source conductors even under 

I difficult terrain conditions and attempt an evaluation I 
of the associated body width, depth and conductivity- 

thickness parameters. 

A test program report prepared and widely disseminated 

by J. E. Betz, consultant, for APEX PARAMETRICS, the manufacturer 

of Max-Min I1 equipment is recommended for further discussion on 

the system components, field performnceand handling characteristic 

I of this instrument. 

A list of system parameters employed for the various 

I traverses forms appendix 111. No corrections have been made to 

the observations even though in-phase values exhibit a distortion 

resulting from "short cable effects" on line 400E grid 2 and line 

I 00, grid 1. Such effects would appear to be unavoidable under 

the existing terrain conditions and may require mathematical 

removal in future. 

5. PRESENTATION OF RESULTS 

5.1 Magnetic Results. 

The 1975 magnetic data, corrected for hourly drift and 

diurnal variation are presented as profiles at a scale of lcm = 250 

gammas. This data is provided along with the relevant geological/ 

topographic sections and information from drilling and geochemistry 

where available, to facilitate a 'geological understanding' of the 

EM results. All data are plotted using a horizontal scale of 1:500 . 
5.2 Electromagnetic Results. 1 
In-phase and quadrature values obtained using frequencies l 

and coil separationsas indicated in appendix ?€XI are presented as I 
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Dwg. E 2762-1 f o r  l i n e s  00 and 500E. I n  -phase and quadra tu re  

va lues  a t  one and t w o  f r equenc ie s  and a c o i l  s e p a r a t i o n  o f  150 

metres are p re sen ted  f o r  l i n e s  1000W, SOOW, 1000E, 1250E as p a r t  

of  Dwg. E 2762-2. I n t e r l i n e  spac ing  f o r  t h e s e  p r o f i l e s  i s  n o t  

t o  s c a l e  and geo log ica l / topographic  s e c t i o n s  and o t h e r  in format ion  

a r e  n o t  a v a i l a b l e  f o r  t h e s e  t r a v e r s e s .  

S i m i l a r  EM va lues  ob ta ined  on l i n e  400E g r i d  2 u s ing  a 

250 m c o i l  s e p a r a t i o n  and two f r equenc ie s  a r e  a d d i t i o n a l l y  

p re sen ted  on Dwg. E 2762-2. Relevant g e o l o g i c a l  and topographic  

in format ion  i s  p re sen ted  wi th  t h e s e  l a t t e r  p r o f i l e s  b u t  no magnetic 

d a t a  is  a v a i l a b l e .  

A l l  d a t a  are p l o t t e d  a t  a h o r i z o n t a l  s c a l e  of  1:5000 and 

a l l  e l e v a t i o n  d a t a  is  p re sen ted  wi th  no v e r t i c a l  exaggera t ion .  

6. DISCUSSION O F  GEOPHYSICAL RESULTS 

Some EM anomalies were observed du r ing  t h e s e  t r a v e r s e s .  

Three anomalies a r e  recognized from t r a v e r s e s  on l i n e  00 us ing  

c o i l  s e p a r a t i o n s  of  50m, 150m and 250m. R e s u l t s ,  p r e sen ted  i n  

Dwg. E 2762-1 i n d i c a t e  narrow zones t h a t  most commonly a r e  weakly 

conduct ive .  A source  which appears  t o  c o r r e l a t e  wi th  t h e  copper 

mine ra l i zed  b i o t i t e  muscovite s c h i s t  i s  recognized a s  an EM anomaly 

l o c a t e d  a t  050s. I t  appears ,  from t h e  weak response recorded 

us ing  a s h o r t  c o i l  s e p a r a t i o n  t h a t  s i g n i f i c a n t  weather ing and 

o x i d a t i o n  e x i s t  t o  dep ths  o f  approximately 25 metres between 

300s and l O O N  on t h i s  l i n e .  S t r o n g e s t  c o n d u c t i v i t y  i s  apparen t  

from t h e  low frequency okxservations a t  150m s e p a r a t i o n .  This  

p r o f i l e  i s  i n t e r p r e t e d  t o  r e p r e s e n t  a narrow conductor  and t h i s  

i n t e r p r e t a t i o n  i s  supported by h igh  frequency r e s u l t s  observed a t  
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a 250m s e p a r a t i o n  i n d i c a t i n g  weak conduc t iv i ty .  The l a c k  o f  

response from obse rva t ions  a t  444Hz us ing  a  250 metre  s epa ra t ion .  

may sugges t  a depth l i m i t a t i o n  t o  t h i s  conductor.  

A second conductor  i s  recognized a t  180s.  The anomalous 

response i s  m o s t  r ecognizab le  a t  4 4 4  Hz us ing  a  s e p a r a t i o n  of  150m. 

Depth t o  t o p  f o r  t h i s  narrow body must be g r e a t e r  t han  2 5  metres  

from t h e  absence of  response when us ing  t h e  s h o r t  cab l e .  A narrow 

band of  g r a p h i t i c  s c h i s t  p o s i t i o n e d  g e o l o g i c a l l y  a t  a dep th  o f  

35 metres a t  t h i s  l o c a t i o n  i s  i n t e r p r e t e d  a s  t h e  probable  source .  

A nea r  v e r t i c a l  d i p  i s  i n d i c a t e d  towards g r i d  south.  The s l i g h t  

dec rease  i n  ampli tude wi th  i n c r e a s i n g  c o i l  s e p a r a t i o n  and t h e  

change i n  apparen t  c o n d u c t i v i t y  from good t o  weak wi th  i n c r e a s i n g  

s e p a r a t i o n  suppor t  t h e  i n t e r p r e t a t i o n  a s  a narrow body. The l a c k  

of  response a t  1777 Hz i s  puzz l ing  b u t  may r e f l e c t  t h e  presence  

o f  a  s i g n i f i c a n t  zone o f  o x i d a t i o n  n e a r  s u r f a c e .  The ' p o s i t i v e  

bu i ldup '  recognized on t h e  l a r g e  s e p a r a t i o n  p r o f i l e  which would 

seemingly r e f l e c t  a  d i p  d i r e c t i o n  f o r  t h e  narrow band o f  g r a p h i t i c  

s c h i s t  i s  however, b e l e i v e d  t o  r e s u l t  from d i s c r e p e n c i e s  i n  c o i l  

s e p a r a t i o n  ove r  t h e  v a l l e y  f e a t u r e  c e n t r e d  a t  325s. This  " s h o r t  

c a b l e "  e f f e c t  w a s  a l s o  recognized as a  p o s i t i v e  d i s t o r t i o n  of  

t h e  inphase  component on l i n e  400E, g r i d  2 .  

The most prominent EM anomaly was observed us ing  a  

250 metre  c o i l  s e p a r a t i o n  and a  frequency of 1777 Hz. A narrow, 

weak conduc to r  is  i n t e r p r e t e d  a t  300s wi th  s h o r t  c a b l e  e f f e c t s  

i n f l u e n c i n g  t h e  anomalous ' shape '  a t  3258. The quad ra tu re  e f f e c t  

from a shor tened  c a b l e  i s  puzz l ing  b u t  r e s u l t s  from a  s i n g l e  va lue  

t h a t  may be erroneous.  The p o s i t i o n  of a narrow sou rce  a t  300s 

appears  t o  c o r r e l a t e  with t h e  i n t e r p r e t e d  edge of  a ' s t r o n g  magnetic 

f e a t u r e  r e l a t e d  t o  Group 3  rocks  c o n s i s t i n g  of b i o t i t e  g n e i s s  and 
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amphibol i t e .  A sheared  c o n t a c t  d ipp ing  s t e e p l y  g r i d  sou th  a t  300s 

i s  suggested a s  an exp lana t ion  of  t h i s  e l ec t romagne t i c  anomaly. 

An a l t e r n a t i v e  i n t e r p r e t a t i o n  t h a t  2 narrow sou rces  are l o c a t e d  

r e s p e c t i v e l y  a t  250s and 375s i s  p o s s i b l e ;  however, such an 

i n t e r p r e t a t i o n  would prov ide  no a d d i t i o n a l  encouragement a s  ne i the i  

conductor  would appear  t o  r e f l e c t  any i n c r e a s e  i n  su lph ide  c o n t e n t  

w i t h i n  t h e  favourab le  b io t i t e -muscov i t e  u n i t .  Such f e a t u r e s  

are n o t  recognized a long  s t r i k e  and consequent ly  t h i s  anomaly 

appears  t o  be of  l i t t l e  use  even a s  an i n d i r e c t  a i d  t o  e x p l o r a t i o n ,  

A b e t t e r  c o r r e l a t i o n ,  wi th  t h e  mine ra l i zed  s c h i s t s ,  i s  

apparen t  on l i n e  500E wi th  an EM anomaly observed n e a r  00 i n t e r p r e t  

t o  r e s u l t  from a  narrow source  l o c a t e d  a t  010s. Th i s  l o c a t i o n  

appears  t o  c o r r e l a t e  wi th  t h e  upslope l i m i t  of  a  s i g n i f i c a n t  C u  i n  

s o i l s  geochemical anomaly and t h e  no r the rn  edge of  a  t r ench .  

Predominantly a broad quadra tu re  response which improves w i t h  

i n c r e a s e d  c o i l  s e p a r a t i o n  a t  bo th  f r equenc ie s  t h i s  f e a t u r e  may 

r e f l e c t  a zone of  shal low d i p  a t  o r  below t h e  lower l i m i t  of an 

ox id i zed  zone. This  l a t t e r  zone may prove t o  be r e l a t i v e l y  deep 

i n  t h e  v i c i n i t y  of  t h e  t r e n c h  and as such t h e  r e s u l t s  from t rench-  

i n g  could prove mis lead ing  i n  r ega rds  t o  t h e  su lph ide  con ten t  

of  t h e  h o s t  u n i t .  

R e s u l t s  from t r a v e r s e s  on l i n e  500W and l i n e  l O O O W  are 

non-anomalous. Only a s i n g l e  f requency and c o i l  s e p a r a t i o n  a s  

o u t l i n e d  i n  appendix I11 were employed, however; from t h e  r e s u l t s  

on l i n e  00 t h e s e  parameters  would appear  t o  have been op t ima l  

f o r  t h e s e  t r a v e r s e s .  

Dual frequency r e s u l t s  on l i n e  lOOOE and l i n e  1250E 

are somewhat anomalous. Two anomalies l o c a t e d  r e s p e c t i v e l y  a t  

075s and 225N on l i n e  lOOOE are most recognizab le  on t h e  h i g h e r  
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frequency p r o f i l e s .  These f e a t u r e s  appear  narrow and a r e  moderate 

conductors .  S h o r t  c a b l e  e f f e c t s ,  r e f l e c t e d  a s  p o s i t i v e  peaks on 

t h e  inphase  p r o f i l e s  a t  bo th  o p e r a t i n g  f r equenc ie s ,  are e v i d e n t  

nea r  00 on t h i s  l i n e .  On l i n e  1250E, a s h o r t  c a b l e  e f f e c t  p o s i t i v e  

peak i s  recognized a d j a c e n t  t o  a c ross -over  type  anomaly l o c a t e d  

a t  135N. North from t h i s  p o i n t  t h e  high frequency d a t a  becomes 

wavy wi th  bo th  inphase  and quadra tu re  p r o f i l e s  t r a c k i n g  one another  

I n  t h i s  segment of  l i ne1250Edense  overgrowth on a sou th  f a c i n g  

s l o p e  sugges t s  t h e  presence  of  a nea r  s u r f a c e  a c t i v e  l a y e r  w i t h i n  

permafros t .  Such e f f e c t s  a s  i n d i c a t e d  a t  135N and f a r t h e r  n o r t h  

a long  l i n e  1250E a r e  i n t e r p r e t e d  a s  i n d i c a t i n g  minor conduct ive  

sup lh ide  m i n e r a l i z a t i o n .  With t h e  excep t ion  of  a weak response 

a t  4005 which i s  n o t  w e l l  unders tood,  no a d d i t i o n a l  anomalies a r e  

recognized on l i n e  1250E. 

A s i n g l e  t r a v e r s e  on l i n e  400E, g r i d  2 has  i d e n t i f i e d  

two h igh  frequency anomalies.  Weakly conduct ive  narrow sou rces  . 
are i n t e r p r e t e d  a t  7255 and 3305. Ne i the r  f e a t u r e  i s  w e l l  under- 

s t o o d  b u t  c o r r e l a t i o n  wi th  t h e  g e o l o g i c a l  s e c t i o n  i n d i c a t e s  t h e s e  

and s c h i s t s ;  a u n i t  g e n e r a l l y  o u t s i d e  any zone o f  economic i n t e r e s t  

S h o r t  c a b l e  e f f e c t s  recognized between 1255 and 025N on l i n e  400E 

g r i d  2 ,  correspond wi th  a ' s u s p i c i o u s '  p o s i t i v e  response on t h e  

h igh  frequency quadra tu re  p r o f i l e .  Re-surveying us ing  a s h o r t e r  

c a b l e  between 5005 and 300N is recommended t o  a l l ow v e r i f i c a t i o n  

o f  t h i s  l a t t e r  response g e o l o g i c a l l y  a s s o c i a t e d  wi th  an  amphiboli te  

u n i t .  
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Seve ra l  EM anomalies were i d e n t i f i e d  which r e f l e c t  

r a t h e r  i s o l a t e d  l o c a l e s  of  v a r i a b l e  conduc t iv i ty .  Sources of  

t h e s e  anomalies a r e  n o t  w e l l  understood b u t  are i n t e r p r e t e d  a s  

narrow s h e e t - l i k e  bodies  which may r e f l e c t  Cu su lph ide  s t r i n g e r  

zone occur rences  w i t h i n  t h e  favourab le  b i o t i t e  muscovite s c h i s t  

u n i t .  Th is  l a t te r  p o s s i b i l i t y , a l t h o u g h  s p e c u l a t i v e , i s  g e n e r a l l y  

a s s o c i a t e d  wi th  weak EM responses  wi th  t h e  075s l i n e  lOOOE response 
Y 

c l a s s e d  a s  moderate,  being t h e  except ion .  S t ronge r  h i g h e r  £re-  C 

8 quency responses  observed over  t h e  b i o t i t e  f e l d s p a r  g n e i s s  and 

s t r o n g e r  low frequency responses  observed over  a  band of  g r a p h i t i c  

s c h i s t  may prove s u i t a b l e  i n d i r e c t  a i d s  i n  e x p l o r a t i o n ,  however; 

t h e s e  tes t  r e s u l t s  remain i n s u f f i c i e n t  t o  suppor t  t h i s  p o s s i b i l i t y  

conc lus ive ly .  

S i g n i f i c a n t  dep ths  of  o x i d a t i o n  are i n d i c a t e d  i n  t h e  

a r e a  about  l i n e  00. A l t h o u ~ o x i d a t i o n  phenomena are t h e r e f o r e  

expec ted  t o  be  g e n e r a l  throughout  t h i s  a r e a ,  an impl ied  dep th  o f  

C 

0 

25 metres should n o t  be cons idered  g e n e r a l l y  a p p l i c a b l e  as a  

l a r g e  v a r i a t i o n  i n  dep th  o f  o x i d a t i o n  i s  expected.  An a c t i v e  

l a y e r  w i t h i n  t h e  permafros t  regime on t h e  n o r t h  h a l f  of  l i n e  1250E 

e x h i b i t s  some c o n d u c t i v i t y  response.  These phenomena make EM 

p rospec t ing  f o r  such weakly mine ra l i zed  s t a t i f o r m  d e p o s i t s  

u n s u i t a b l e  wi th  s h o r t  c o i l  s e p a r a t i o n s  o f  50 metres o r  less. 

However, some r e s u l t s  are p o s s i b l e  u s ing  c o i l  s e p a r a t i o n s  of 150 

metres o r  l a r g e r .  

R I O  T I N T O  CANADIAN E X P L O R A T I O N  ClMlTEO 
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Should such narrow, weak anomalies be selected as 

targets which could correlate with stringer sulphides in a favour- 

able schist zone, they would prove and extremely challenging, high 

I risk objective on which to initiate a helicopter-borne recconn- 

I aissance survey over this heavily oxidized permafrost terrain. 

High mobilization and support costs, limited line length require- 

ments for such target horizonsand the depth of oxidation would 

1 additionally mitigate against using such helicopter borne sensors I " 

I for "quick look" detail exploration situations. 

8. RECOMMENDATIONS 

It is recommended that several additional EM traverses 

over the favourable schist unit be completed. Such cost effective 

drill tactics in a continued search for improved copper grades. 

Such additional surveying should not be attempted using coil 

separations less than 100 metres and should be supported by 

C 

magnetic observations. 

The use of helicopter borne sensors either for regional 

recconnaissance purposes of "quick look" detail exploration is not 

recommended. 

Where geological correlations have been attempted a 

exploration for weakly conductive zones within this favourable host 

could provide some targetable locales to our alternative of wildcat 

review by the project geologist is recommended. 

Use of induced polarization and magnetic techniques might 

provide as applicable an alternative to these recommendations 

R I O  T I N T 0  CANAOIAN E X P L O R A T I O N  LIMITED 

0 
r 

however, with this one exception, no other geophysical activity is 

recommended. 
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APPENDIX NO. 1 
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COMPLETE LIST O F  CLAIMS 
C, 

3 

Numbers  Due Dates 

Y56956-967 November 1 0 ,  1 9 8 2  

Y56970-973 a l l  claims 

Y99779-786 November 1 0 ,  1 9 8 2  

Y99868-876 a11 claims 

Y99745 

i n c l .  - t o  November 1 0 ,  1 9 8 2  

S u n e p  26-34 Y99774 a l l  claims 

Ash 1-44  Y99883-926 November 1 0 ,  1 9 8 2  

P a x  1-10 Y99927-936 November 1 0 ,  1 9 8 2  
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APPENDIX 111 

SPECIFICS ON COMPLETED TRAVERSES 

A M a x M i n  11 u n i t  ( ser ia l  No 6 6 0  ) w a s  u s e d  i n  t h e  

h o r i z o n t a l  loop mode f o r  these tests. T h e  traverse l i n e s  

a n d  s y s t e m  p a r a m e t e r s  are o u t l i n e d  b e l o w :  

G r i d  L i n e  C o i l  S e p a r a t i o n  ~ r e q u e n c i e s  S t a t i o n  
(metres) (Hz I n t e r v a l  

( m e t r e s  ) 

1 l O O O W  1 5 0  , 4 4 4  5 0  

1 500W 1 5 0  444  5 0  

1 0 0  5 0 , 1 5 0 , 2 5 0  4 4 4 , 1 7 7 7  2 5 , 5 0 , 5 0  

1 5 0 0 E  1 5 0 , 2 5 0  4 4 4 , 1 7 7 7  5 0 , 5 0  

1 lOOOE 1 5 0  4 4 4 , 1 7 7 7  5 0  

1 1 2 5 0 E  1 5 0  4 4 4 , 1 7 7 7  5 0  

2 400E 2 5 0  4 4 4 , 1 7 7 7  5 0  

RIO TINT0 CANADIAN EXPLORATION LlMlTED 
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