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GEOCHEMICAL SOIL AND ELECTROMAGNETIC SURVEYS 

ON THE REIN 7-50 MINERAL CLAIMS 

INTRODUCTION 

During t h e  per iod  of J u l y  1 5  t o  August 23 ,  1977, geochemical and e l e c t r o -  

mncnct i c  H ~ I ~ V C Y H  wcrc complctctl on tllc H c J n  c l n  l m ~  In  tltc Mnyo Mln inp, 1) I n r r i c t ,  

Yukon. The c la ims  a r e  l oca t ed  approximately s i x  mi l e s  south  of Lomond Lake 

and fou r  and one-half mi les  e a s t  of t h e  Dempster Highway a t  l a t i t u d e  64 '43 '~  

and long i tude  138O11 '~ .  The c la ims  a r e  a c c e s s i b l e  by h e l i c o p t e r ,  a l though 

t h e  most wes tern  Rein c la ims  can be  reached by a t h r e e  hour walk, eastward 

from the  Dempster Highway. F igure  1 is  a l o c a t i o n  map of t h e  claims.  The 

geochemical survey  was completed by Messrs. Holm, Reid, and P e t t e t ;  t h e  

e lec t romagnet ic  surveys  were completed by Messrs. Holm, Gerrard,  and Reid. 

The surveys  were under t h e  supe rv i s ion  of M r .  C. Dyson, P.Eng. and M r .  A. 

Burgoyne, P.Eng. 

PROPERTY AND ASSESSMENT APPLICATION 

Cur ren t ly  t h e  fo l lowing  c la ims  a r e  i n  good s tanding:  

C l a i m  Name Grant Numbers Expiry Date 

Rein 7-50 YA5731-YA5774 J u l y  14,  1978 

This  r e p o r t  is t o  cover assessment  requirements  f o r  t h e  Rein 7-50 claims.  S ince  

g e ~ c h e m c i a l ~ a n d  e lec t romagnet ic  surveys  have been completed on t h e  wes tern  and 

e a s t e r n  p a r t s  of t h e  c la ims ,  s e v e r a l  c l a im  groups have been e s t a b l i s h e d  i n  

o r d e r  t o  apply  assessment  expendi tures  over  a l l  d e s i r e d  claims.  Anniversary 

d a t e s  have been extended t o  1979 f o r  Rein 1-8, 11-26, 28-50 c la ims  and t o  1980 

f o r  Rein 9, 10,  and 27 c la ims .  Cost of surveys  are given i n  Appendix I whereas 

a p p l i c a t i o n  of assessment  is  given i n  Appendix 11. 

Geochemical s o i l  survey  r e s u l t s  f o r  l e a d  have p rev ious ly  been app l i ed  t o  

t h e  Rein minera l  c la ims;  however, subsequent  d e t a i l e d  follow-up l e a d  s o i l  

surveys  have been completed l a r g e l y  on t h e  e a s t e r n  p a r t s  of t h e  claims.  The 

previous  l e a d  s o i l  survey  r e s u l t s  a r e  i nco rpora t ed  i n t o  t h i s  r e p o r t  f o r  

completeness of  d a t a  and f o r  i n t e r p r e t a t i o n .  P rev ious ly  submit ted geochemical 

d a t a  included : 



FIGURE 1 

LOCATION MAP 

REIN 7-50 CLAIMS 



i )  Lines 0 ,  15E, 30E, 45E, 60E; Lines 45W, 60W, 75W, 90W, 138W 
and 105W t h a t  was done i n  1976 f o r  Rein c la ims  7750 

i i )  Lines 138W, 151W, 155W, 159W completed i n  1977 f o r  Rein 
claims 36, 38-40, 49-50, and 51-60 

GEOLOGY 

The claims a r e  unde r l a in  by a t h i c k ,  h ighly  t h r u s t e d ,  i n  p a r t  fo lded  

sequence of buff  t o  o l i v e  grey weathering ca l ca reous  t o  non-calcareous s h a l e s  

and b l ack  s i l i c e o u s  a r g i l l i t e s  w i t h  minor l imes tone  and c h e r t  t h a t  range i n  

age  from Ordovician t o  Carboniferous.  The Geologica l  Survey of Canada Map 1284A 

i n d i c a t e s  t he  sou the rn  f r i n g e s  of t h e  c la ims  a r e  unde r l a in  by Middle Pa laeozoic  

Unit 9 Road River Formation and t h e  remainder of t h e  c la ims  Upper Pa laeozoic  

h i t  13. The r e g i o n a l  t r end  is  east-west wi th  v a r i a b l e  d i p s  t o  the  south.  

Although Map 1284A i n d i c a t e s  a s i n g l e  t h r u s t  f a u l t  d ipping  t o  t h e  sou th  on t h e  

~ o u t h c r n  cdgcs of the  c l a ims ,  t he  whole wldth of t he  c la im b lock  is  i n  f a c t  a 

zone of t h r u s t i n g .  Reconnaissance mapping has  i nd ica t ed  a t  l e a s t  t h r e e  w e l l  

de f ined  major east-west  t h r u s t  f a u l t  zones over  a north-south d i s t a n c e  of 8000 

f e e t  t h a t  t r a v e r s e  t h e  proper ty  i n  i ts  e n t i r e t y .  These t h r u s t s  have brought  

o l d e r  strata from t h e  sou th  on and over  younger strata,  consequent ly a s i g n i -  

f i c a n t  r e p e a t  of s t r a t a  occurs .  

GEOCHEMICAL SOIL SURVEY 

Methods, Grid Cont ro l  and A n a l y t i c a l  Treatment 

A t o t a l  o f  255 s o i l  samples were c o l l e c t e d  over  l i n e s  5W, low, 19W, 23W, 

32W, 37W, 47W, 52W, 127W and base  l i n e  ove r  9.9 l ine-mi les  and subsequent ly  

ana lysed  f o r  t o t a l  l ead .  A t  each sample s i t e  a h o l e  w a s  excavated wi th  a 

shovel  o r  mattock and 0.5 t o  1 .5  l b s .  of most ly B hor izon  s o i l  w a s  c o l l e c t e d  

and p laced  i n  a Kra f t  s o i l  sample bag. Note F igure  2. 

An east-west  base  l i n e  e s t a b l i s h e d  i n  1976 w a s  re-chained and re-flagged 

and c l a im p o s t s  and e x i s t i n g  l i n e s  were " t ied-in" t o  t h e  g r i d .  North-south 

c r o s s  l i n e s  were spaced a t  400 and 500 f o o t  spac ings  (between 1976 l i n e s  which 

were a t  1500 f o o t  spac ings )  on t h e  e a s t e r n  p a r t  o f  t h e  Rein c la ims .  Sample 

s i t e  s t a t i o n s  were marked by co loured  f l a g g i n g  a t  200 f o o t  i n t e r v a l s  a long  

c r o s s  l i n e s  and t h e  base  l i n e  a l t hough  f l a g g i n g  w a s  p laced  a t  roughly 100 f o o t  

i n t e r v a l s  t o  d e f i n e  t h e  l i n e s .  A t o p o f o i l  cha in  and compass were used t o  



if' ' 

c o n t r o l  d i s t a n c e s  and d i r e c t i o n .  

The samples were f r e i g h t e d  t o  Dawson C i t y ,  Yukon, and analysed a t  a  

mobile l a b o r a t o r y  of Acme Ana ly t i ca l  Labora to r i e s  Ltd. The samples were d r i e d  

i n  t h e i r  r e s p e c t i v e  sample bags a t  a  temperature of 60°c, then  s i eved  t o  -80 

desh  through a  nylon o r  s t a i n l e s s  s t e e l  s c reen ,  d i g e s t e d  f o r  1-1% hours  i n  

aqua r e g i a ,  bulked w i t h  de ionized  water ,  and analysed by atomic abso rp t ion .  

Resu l t s  (F igure  2 )  

S t a t i s t i c a l  a n a l y s i s  c o n s i s t i n g  of cumulat ive frequency v e r s u s  l ead  
I concen t r a t ion  have been p rev ious ly  completed. Two d i s t i n c t  popula t ions  a r e  

p r e s e n t ,  a  background popula t ion  from 3-20 ppm Pb, and an  anomalous popula t ion  

of  230  ppm Pb. An ove r l ap  of the '  popula t ions  occurs  between 20-30 ppm. 

Contouring of t h e  lead  r e s u l t s  a t  t h e  30 ppm contour  d e f i n e s  two d i s t i n c t  

l a r g e  anomalous a r e a s  and s e v e r a l  sma l l  one-to-three sample anomalous a r e a s .  

Anomaly I. This  anomaly is loca t ed  on t h e  nor thwes tern  co rne r  of 
t h e  Rein c la ims .  The anomaly is of i r r e g u l a r  shape and may i n  f a c t  
be two s e p a r a t e  anomalies.  The dimensions of t h e  anomaly a r e  from 
100-1500 f e e t  i n  width and 3000 f e e t  i n  l eng th .  The cause of t h i s  
anomaly is  occurrence  of su lphide-bear ing  v e i n s  and f a u l t  v e i n s  
con ta in ing  minor s p h a l e r i t e ,  ga lena ,  p y r i t e ,  r a r e  c h a l c o p y r i t e  i n  
a  quar tz -carbonate-bar i te  gangue. On l i n e  127W, 15N a v e i n  vary ing  
from 0-6 inches  t h i c k ,  t r a c e a b l e  over  100 f e e t  a long  a ~ 3 0 ' ~  t r end  
and d ipping  v e r t i c a l  is found - abundant t a l u s  f l o a t  is found down- 
s l o p e  from t h e  ve in .  Again a t  a  coo rd ina t e  of  L127W, 22N ( a t  t h e  
1560 ppm va lue )  a  f a u l t  zone t r end  N33 E and d ipp ing  v e r t i c a l  
con ta ins  weak ga lena  s p h a l e r i t e  m i n e r a l i z a t i o n .  The observed geo- 
chemical l e a d  va lues  d i r e c t l y  on o r  a d j a c e n t  t o  t h e  known observed 
v e i n  a r e  extremely anomalous. Lesser  anomalous l e a d  va lues  occu r r ing  
on t h e  more wes tern  p a r t s  of Anomaly I a r e  probably caused by 
s i m i l a r  t ype  m i n e r a l i z a t i o n .  

Anomaly 11. This  anomaly is l o c a t e d  a l s o - o n  t h e  nor thwes tern  p a r t  
of t h e  Rein c l a ims ,  1000 f e e t  o r  more t o  t h e  sou th  and west of 
Anomaly I. The dimensions of t h e  anomaly a r e  approximately 1200 
f e e t  square.  No base  meta l  m i n e r a l i z a t i o n  has  been observed. The 
p a t t e r n  of t h e  anomaly would sugges t  a sou rce  on t h e  n o r t h e a s t  p a r t  
of t h e  anomaly which is loca t ed  over  a  small topographic h igh  w i t h  
subsequent  p h y s i c a l  d i s p e r s i o n  l a r g e l y  occu r r ing  downhil l  and t o  t h e  
west .  

Seve ra l  s p o t  o r  small anomalous a r e a s  occur  p e r i p h e r a l  t o  Anomalies 
I and I1 and on t h e  e a s t e r n  p a r t s  of t h e  claims.  These anomalies  

 son, C.V., Assessment Report ,  Geochemical S o i l  Survey on t h e  Rein 7-50 
Mineral  C l a i m s ,  A p r i l ,  1977 



a r e  no t  considered t o  be of any p o t e n t i a l  economic s i g n i f i c a n c e  
because of t h e i r  low magnitude and smal l  a r e a l  s i z e .  No base  
me ta l  m i n e r a l i z a t i o n  has  been found a s s o c i a t e d  wi th  t h e s e  anomalies.  

ELECTROMAGNETIC SURVEYS 

Methods and Techniques 

Crone, CEM, and EM-16 surveys  were conducted over p a r t s  of t he  Rein 

c la ims .  Line coverage f o r  both surveys  i s  ind ica t ed  on Figure  3 and r e s u l t s  

f d r  EM-16 and CEM a r e  i l l u s t r a t e d  i n  F igures  4 and 5 , r e s p e c t i v e l y .  Both 

surveys  were concent ra ted  on the wes tern  and e a s t e r n  p a r t s  of t he  c la ims .  

A h o r i z o n t a l  loop shootback e lec t romagnet ic  survey u t i l i z i n g  a Crone CEM 

u n i t  was conducted over  p a r t s  of t h e  Rein c la ims .  With t h i s  method two 

o p e r a t o r s  t r a v e r s e  a long  t h e  c r o s s  l i n e .  Both o p e r a t o r s  i n  t u r n  t r ansmi t  

and r e c e i v e  - measuring the  d i p  a n g l e  of t h e  f i e l d .  The two d i p  ang le s  a r e  

then  added toge the r  and equal  "0" i f  no conductors  a r e  p re sen t .  The c o i l  

s e p a r a t i o n  i n  t h i s  survey  was 200 f e e t  and readings  were taken a t  two 

f r equenc ie s ,  a low 210 Hz and a medium 1880 Hz. 

The EM-16 survey w a s  completed w i t h  a Ronka u n i t .  The measurement range 

f o r  t h e  in-phase is  - + 150% and f o r  t h e  out-of-phase + 40% wi th  an  accuracy of - 
1%. The EM-16 is a s e n s i t i v e  audio- rece iver  t h a t  u ses  t h e  s i g n a l  t r a n s m i t t e d  

by s e v e r a l  American m i l i t a r y  s t a t i o n s  i n  t h e  15-25 kHz range. For t h i s  survey 

t h e  s t a t i o n  "NPG" i n  S e a t t l e ,  Washington a t  18.6 kHz was u t i l i z e d .  This  

s t a t i o n  is  approximately ~ 6 0 ' ~  from the  Rein c la ims .  The primary magnetic 

f i e l d  generated by t h e  s t a t i o n  is considered uniform over  t h e  surveyed a r e a .  

When t h e  primary magnetic f i e l d s  m e e t  conduct ive  bodies  i n  t h e  ground, t h e r e  

w i l l  be  secondary magnetic f i e l d s  emi t ted .  The Ronka EM-16 e f f e c t i v e l y  measures 

the  v e r t i c a l  components of t h e s e  secondary f i e l d s .  To t ake  a r ead ing  t h e  

h o r i z o n t a l  c o i l  i n  t h e  ins t rument  is  o r i e n t e d  a long  t h e  magnetic f i e l d  l i n e s  

and t h e  v e r t i c a l  c o i l  is t i l t e d  t o  minimize t h e  sound s i g n a l  and t h e  t i l t  

ang le  recorded i n  percentage  o r  degrees.  This  a n g l e  is  a measure of t h e  

v e r t i c a l  r e a l  component (in-phase) of t h e  induced secondary f i e l d .  A second 

a n g l e  measurement of t h e  minimum s i g n a l  from t h e  h o r i z o n t a l  c o i l  is  then  taken;  

t h i s  measurement i s  t h e  quadra tu re  o r  out-of-phase component. EM-16 in-phase 

and out-of-phase r ead ings  were taken every 50 f e e t  a long  t h e  c r o s s  l i n e s .  I n  

F igure  t h e  in-phase d a t a  f o r  t h e  EM-16 survey  r e s u l t s  has  been reproduced i n  

contour  form a t  a s c a l e  of 1"=4001. This has  been done i n  a n  e f f o r t  t o  



reduce t h e  geo log ica l  n o i s e  component (which is generated i n  t h e  15-27 kHz 

frequency range)  and t o  t ransform zero  c ros sove r s  and i n f l e c t i o n s  i n t o  peaks. 

The technique  and r e s u l t i n g  i n t e r p r e t a t i o n  a s  used is descr ibed  by F rase r  (1969). 2 

B a s i c a l l y  i f  fou r  consecu t ive  d a t a  p o i n t s ,  P1, P2, Pj ,  P4, a r e  cons idered  then  

t h e  f u n c t i o n  t o  be  p l o t t e d  is simply: F = (P4 + P3) - (P2 + PI) and t h e  

p l o t t i n g  p o i n t  f a l l s  between s t a t i o n s  P and P Only p o s i t i v e  va lues  a r e  2 3' 
contoured. 

Resu l t s  

The Crone CEM survey is i l l u s t r a t e d  on Figure  4 a s  l i n e  p r o f i l e  and shows 

p e r s i s t e n t  n e g a t i v e  va lues  on both f r equenc ie s  over  g r e a t  l e n g t h s  of a l l  t h e  

p r o f i l e s  ( l i n e s )  and i n d i c a t e s  a low r e s i s t i v i t y  f o r  t h e  environment. This  is 

c o n s i s t e n t  w i th  the  known geology which i n d i c a t e s  s h a l e s ,  g r a p h i t i c  s h a l e s  and 

numerous t h r u s t s  and f a u l t s .  Only one good conductor s t a n d s  o u t  a t  l i n e  155W, 

21s. Both f r equenc ie s  g ive  a n e a r l y  i d e n t i c a l  response,  i n d i c a t i n g  e x c e l l e n t  

conduc t iv i ty .  The conductor width is es t ima ted  t o  be i n  t h e  o r d e r  of 100 f e e t  

a t  a depth  of 20 t o  40 f e e t  below s u r f a c e .  A weak i n d i c a t i o n  on l i n e  151W, 21s 

may i n d i c a t e  a n  east-west  s t r i k e  f o r  t h e  conductor ,  a d i r e c t i o n  t h a t  is  con- 

s i s t e n t  w i t h  t h e  r e g i o n a l  g e o l o g i c a l  t r end .  Dip de t e rmina t ion  of t h e  conductor 

is d i f f i c u l t  from t h e  conductor  bu t  a d i p  t o  t h e  sou th  o r  s o u t h e a s t  is poss ib l e .  

No ou tc rop  is  p resen t  nea r  t he  conductor  and geochemical surveys  show only  

background va lues  f o r  z i n c  and one s l i g h t l y  h ighe r  v a l u e  f o r  l ead .  A wide 

g r a p h i t i c  hor izon  i n  t h e  s h a l e s  o r  a massive s u l p h i d e  l a y e r  could cause  such a 

conductor;  because of  t h e  l a c k  of any p o s i t i v e  geochemical response ,  t h e  

presence  of a g r a p h i t i c  s h a l e  hor izon  is  favoured.  

The EM-16 survey  r e s u l t s  a r e  i l l u s t r a t e d  on F igu re  5 a s  F r a s e r - f i l t e r e d ,  

in-phase d i p  angles .  The Crone CEM survey  a s  w e l l  as t h e  g e n e r a l  geology 

i n d i c a t e s  a low r e s i s t i v i t y  environment. Consequently only  a very  l i m i t e d  

p e n e t r a t i o n  can be expected from t h e  EM-16 method. The unfavourable  d i r e c t i o n  

of t h e  t r a n s m i t t e r  s t a t i o n  wi th  r e s p e c t  t o  d i r e c t i o n  of survey l i n e s  and r e g i o n a l  

s t r i k e  d iminishes  t h e  q u a n i t a t i v e  v a l i d i t y  of t h e  survey.  Numerous conductors  

a r e  i n d i c a t e d ;  they  can be  caused by s t r u c t u r a l  f e a t u r e s  such a s  f a u l t s ,  g r a p h i t i c  

hor izons  i n  t h e  s h a l e s  and by conduct ive  overburden. The EM-16 does n o t  g ive  a 

' ~ r a s e r ,  D.C. ,  1969, Contouring of VLF-EM Data: Geophysics, Vol. 3 4 ,  No. 6 ,  
December, 1969, p. 958-967. 



response over  l i n e  155W, 21s where the  CDi i n d i c a t e s  a conductor  a t  depth ;  

t he  EM-16 has thus  a sha l low depth  p e n e t r a t i o n  and many of t h e  "so-called" 

contoured conductors  a r e  probably caused by nea r  s u r f a c e  f e a t u r e s  such a s  

overburden and weathered bedrock. 

CONCLUSIONS AND RECOMMENDATIONS 

A geochemical l e a d  s o i l  survey completed on t h e  Rein c la ims  has def ined  
two l a r g e  anomalies .and s e v e r a l  low o r d e r ,  sma l l  a r e a l  anomalies.  

Vein m i n e r a l i z a t i o n  i n  s i t u  and f l o a t  con ta in ing  minor amounts of ga lena ,  
s p h a l e r i t e ,  p y r i t e  and r a r e  c h a l c o p y r i t e  i n  a quar tz -carbonate-bar i te  
gangue has  been found i n  t h e  v i c i n i t y  of t h e  s t r o n g e s t  anomaly. 

The geochemical anomalies a r e  thus  considered t o  be caused by minor base  
meta l  v e i n  m i n e r a l i z a t i o n  of no economic s i g n i f i c a n c e .  

The Crone CEM and e lec t romagnet ic  survey has  def ined  t h a t  t h e  under ly ing  
rocks  a r e  of low r e s i s t i v i t y ;  one good condyctor has  been o u t l i n e d  and 
thought t o  be caused by g r a p h i t i c  s h a l e .  

The EM-16 survey r e s u l t s  i n d i c a t e  s e v e r a l  conductors  t h a t  a r e  thought t o  
be caused by f a u l t s ,  g r a p h i t i c  s h a l e  hor izons  and conduct ive overburden; 
t h e  EM-16 has a sha l low depth  p e n e t r a t i o n  and most conductors  a r e  
probably caused by nea r  s u r f a c e  e f f e c t s  such as overburden and weathered 
bedrock. 

The geochemical l e a d  s o i l  and e lec t romagnet ic  surveys  have n o t  o u t l i n e d  nor  
de f ined  any p o t e n t i a l  areas f o r  c o n s i d e r a t i o n  of economic base  meta l  
mine ra l i za t ion .  

Respec t fu l ly  submi t ted ,  

(j 0. b.0 il "y"4 
A. A. Burgoyne, P. Eng. 
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