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INTRODUCTION 

A tes t  geophysical s u r v e y  was c a r r i e d  o u t  o n  t h e  R ingo  claim g roup  
b y  Dolmage Campbell and Associates (1975) L td .  in  con junc t ion  w i th  Peter 
E. Walcott & Associates Ltd., geophysical contractors.  T h e  p roper t y ,  
which consists o f  26 cont iguous claims, i s  s i t i ~ a t e d  on t h e  Meister R i v e r  
dra inage southwest o f  Car ibou Lake, ( F i g u r e  1). T h e  Pine Lake a i r s t r i p ,  
located near t h e  Alaska H ighway , l ies 29 k i lometres south-south west o f  
t h e  p roper t y .  

T h e  s u r v e y  was done on behalf  o f  B.A. .Resources, t h e  recorded 
owner o f  R ingo 9-26 claims. B.A. Copper Ltd., t h e  predecessor company 
o f  B.A. Resources, i s  t h e  recorded owner o f  R ingo 1-8 mineral claims, 
( F i g u r e  2). The s u r v e y  was done essential ly o n  R ingo claims 5 and 6, 
( F i g u r e  3).  The i r  g r a n t  numbers are  YA 55955 and  YA 55956, respec- 
t ive ly .  

T h e  s u r v e y  was ca r r i ed  o u t  o n  Ju l y  12, 1984 b y  t h r e e  men who were 
t ranspor ted  t o  and f rom t h e  p r o p e r t y  b y  a he l icopter  based i n  Watson 
Lake, Yukon. 

T h e  b r i e f  s u r v e y  was c a r r i e d  o u t  in t h e  f ie ld  b y  t h e  fol lowing 
personnel:  

Mr. A. Eunson, geologist; Dolmage Campbell & Associates 
1000 - 1055 West Hast ings Street  
Vancouver, B.C. V6E 2E9 

Mr. S. Gibbons, geophysical operator ,  Peter  E. Walcott & Associates 
605 Rut land C o u r t  
Coquitlam, B.C. V3J 3T8 

Mr. D. Sloan, geophysical assistant,  Peter  E. Walcott & Associates 
605 Rut land C o u r t  
Coquitlam, B.C. V3J 3T8 

T h e  geophysical data were compiled and i n t e r p r e t e d  b y  Mr. Peter 
E. Walcott, geophysicist. Th is  r e p o r t  was p repared  b y  t h e  w r i t e r ,  who 
managed t h e  program. He was assisted b y  Mr. A.C. Eunson, t h e  f ie ld 
superv isor .  

GEOLOGICAL SETTING 

REGIONAL GEOLOGY 

T h e  region west o f  Car ibou Lake o n  t h e  Meister  R i v e r  i s  under la in  b y  
a be l t  o f  Upper  Hadryn ian t o  Lower Cambrian meta-sedimentary rocks.The 
be l t ,  approximately n ine  k i lometres in  wid th ,  in p a r t  l ies between the  mid 
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C r e t a c e o u s  C a s s i a r  a n d  M a r k e r  L a k e  B a t h o l i t h s  of q u a r t z  monzoni te  com- 
posit ion.  Mapped b y  t h e  G.S.C. o n  a n  i n t e r m i t t e n t  b a s i s  t h r o u g h o u t  t h e  
19501s,  r o c k s  wi thin  t h e  b e l t  c o n s i s t  of b io t i t e  s c h i s t  a n d  q u a r t z i t e ,  
marb le  a n d  s k a r n ,  b i o t i t e  s c h i s t  a n d  g n e i s s ,  a n d  i r r e g u l a r  b o d i e s  of peg-  
mati te.  T h e  r o c k s  may b e  e q u i v a l e n t  t o  t h e  U p p e r  H a d r y n i a n  t - lorseranch 
G r o u p  in  n o r t h e r n  B r i t i s h  Columbia o r  t h e  Good Hope a n d  A t a n  G r o u p s  
t h a t  r a n g e  in  a g e  f rom U p p e r  H a d r y n i a n  t o  [Lower C a m b r i a n .  

In  g e n e r a l ,  t h e  b e l t  s t r i k e s  w e s t - n o r t h w e s t e r l y  , s u b p a r a l l e l  t o  t h e  
C a s s i a r  Ba tho l i th ic  c o n t a c t  a n d  d i p s  modera te ly  t o  t h e  n o r t h  n o r t h e a s t  
away  from t h e  i n t r u s i v e  b o d y .  

PROPERTY GEOLOGY ( F i g u r e  3 )  

On t h e  p r o p e r t y  t h e  meta - sed imenta ry  r o c k s  a r e  in  c o n t a c t  with 
q u a r t z  monzonite of t h e  C a s s i a r  Bathol i th .  T h e  m e t a - s e d i m e n t a r y  r o c k s  
compr i se  two d i s t i n c t  u n i t s ,  a  ca lc-s i l ica te  u n i t  a n d  a n  a p p a r e n t l y  o v e r -  
l y i n g  'gneiss ic '  u n i t .  C a s s i a r  i n t r u s i v e  r o c k s  e x t e n d  a long  t h e  s o u t h -  
w e s t e r n  s i d e  of t h e  p r o p e r t y ;  a n  a p p a r e n t  o u t l i e r  of t h e  b a t h o l i t h  i s  c e n -  
t r e d  on  Ringo  1, 2 ,  9  a n d  10 claims.  

T h e  'gneiss ic '  u n i t  c o n s i s t s  p redominan t ly  of q u a r t z  mica s c h i s t  with 
i n t e r b e d d e d ,  v e r y  f i n e  g r a i n e d ,  g r e y  q u a r t z i t e .  Locally,  b a n d s  of marb le  
a n d  s k a r n  o c c u r  i n  t h e  s e q u e n c e .  T h e  s c h i s t s ,  which c o n t a i n  b io t i t e  a n d  
locally v e r y  minor  p y r i t e ,  e x h i b i t  a  r u s t y  a p p e a r a n c e  i n  t h e  w e a t h e r e d  
o u t c r o p .  T h e  'gneiss ic '  u n i t ,  p a r t i c u l a r l y  w h e r e  q u a r t z i t e  i s  common, 
t e n d s  t o  w e a t h e r  p o s i t i v e l y  a s  d o e s  t h e  q u a r t z  monzoni te  i n t r u s i v e  rock.  

T h e  ca lc - s i l i ca te  u n i t ,  a p p a r e n t l y  in  conformable  c o n t a c t  with t h e  
'gneiss ic '  u n i t ,  s t r i k e s  n o r t h w e s t e r l y  in a r c u a t e  f a s h i o n  b e c a u s e  of 
c h a n g i n g  t o p o g r a p h y  a n d  e r o s i o n  a n d  d i p s  modera te ly  t o  t h e  n o r t h e a s t .  
T h e  u n i t ,  which r a n g e s  i n  w i d t h  o n  s u r f a c e  f rom 150 t o  400 m e t r e s ,  com- 
p r i s e s  a d i s t i n c t i v e  c r y s t a l l i n e  d i o p s i d e - g a r n e t  rock  ( s k a r n )  with i n t e r -  
b e d d e d  c h e r t y  b a n d s  a n d  g r e y - w h i t e  marble.  T h e  m a r b l e  may c o n t a i n  
b a n d s  of d i o p s i d e - g a r n e t  rock .  T h e  calc-s i l ica te  u n i t ,  p a r t i c u l a r l y  w h e r e  
marb le  i s  common, t e n d s  t o  w e a t h e r  nega t ive ly  s o  t h a t  o u t c r o p s  a r e  n o t  
n e a r l y  a s  p len t i fu l  a s  i n  t h e  'gneiss ic '  a n d  i n t r u s i v e  u n i t s .  

Mineral O c c u r r e n c e s  

O n  t h e  p r o p e r t y  , z inc- lead-s i lve r  mineral iza t ion o c c u r s  predomi- 
n a n t l y  in  t h e  ca lc - s i l i ca te  u n i t .  Visible mineral iza t ion h a s  b e e n  
f u r t h e r  e x p o s e d  b y  d i g g i n g  a n d  b l a s t i n g  a  n u m b e r  of h a n d  t r e n c h e s ,  
( F i g u r e s  3 & 4 ) .  

Two t y p e s  of mineral iza t ion o c c u r ,  f i s s u r e  ve in  mineral iza t ion in  
t r e n c h e s  5 a n d  6 a n d  s t r a t i f o r m  t y p e  mineral iza t ion i n  t r e n c h e s  1, 2 ,  
a n d  4 .  F i s s u r e  ve in  o c c u r r e n c e s  c o n s i s t  of c o a r s e  g r a i n e d  s p h a l e r i t e  
a n d  g a l e n a  wi th  minor  c h a l c o p y r i t e  in  ve in  q u a r t z .  S t r a t i f o r m  o r  re- 
p lacement  t y p e  mineral iza t ion c o n s i s t s  of f i n e  g  r a i n e d  s p h a l e r i t e ,  
g a l e n a ,  minor  
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cha lcopyr i te ,  a n d  minor p y r i t e  in  s t r o n g l y  oxidized,  i n t ense ly  manganifer-  
o u s ,  usual ly  f iss i le ,  possibly tu f faceous ,  s t r a t i f i ed  rock.  Because  of t h e  
ex t reme a l te ra t ion ,  t h e  p rec i se  n a t u r e  of t h e  hos t  rock is unce r t a in .  

GEOPHYSICS 

T h e  p u r p o s e  of t h e  t e s t  geophysical  s u r v e y  was t o  de te rmine  
whe the r  e i t h e r  of two geophys ica l  methods,  VLF e lec t romagnet ic  a n d / o r  
self po ten t ia l ,  would b e  usefu l  in  de tec t ing  t h e  p r e s e n c e  of su lph ide  
rnineralization on t h e  Ringo p r o p e r t y .  T h e  r e s u l t s ,  if s u c c e s s f u l ,  would 
t hen  b e  u sed  to  more prec ise ly  s p o t  dr i l l  holes ,  t o  iden t i fy  a method of 
possibly ex t end ing  known mineralization along s t r i k e ,  t o  e v a l u a t e  geochem- 
ical anomalies,  a n d  t o  f ind  a method t h a t  could d e t e c t  o t h e r  mineralized 
zones  on t h e  p rope r ty .  

Two f lagged  l ines ,  spaced  approximately 1 2 0  me t r e s  a p a r t ,  were 
initially es tab l i shed  o v e r  mineralized t r e n c h e s  and  geochemically anomalous 
zones  in t h e  most optimum manne r ,  ( F i g u r e  4 ) .  T h e  l ines  were  each  300 
met res  in length .  

SELF POTENTIAL SURVEY 

T h e  pr incipal  beh ind  self potent ia l  ( S P )  s u r v e y i n g  is t h a t  a self 
potent ia l  e x i s t s  in  t h e  vicinity of two half cell e lectrochemical  react ions 
tak ing  place,  o n e  above  t h e  wa te r  table  and  t h e  o t h e r  below i t .  T h e  sul-  
ph ide  body  itself s e r v e s  only t o  t r a n s p o r t  e l ec t rons  from t h e  oxidizing t o  
t h e  reduc ing  envi ronment .  

Specif icat ions 

T h e  self potent ia l  s u r v e y  was ca r r i ed  o u t  u s i n g  a n  M K  IV in- 
d u c e d  polarization r ece ive r  manufac tured  b y  Hu n t ec  Ltd .  of Toronto ,  
Ontar io .  Th i s  i n s t r u m e n t ,  a digi ta l  r ece ive r  cont ro l led  by  a micro- 
p r o c e s s o r ,  measu re s  t h e  self potential  a s  p a r t  of i t s  i nduced  polar- 
ization measu rement  rout ine.  

Measurements  of t h e  self potential  were  made a t  25 met re  i n t e r -  
va l s  along t h e  l ine with t h e  ins t rument .  

Resu l t s  

T h e  self potent ia l  r e sponses  were essen t ia l ly  nega t ive  on  both 
l ines.  Although some nega t ive  t r o u g h s  were  d i s ce rn ib l e ,  par t icu la r ly  
on  Line 1 s o u t h ,  t h e y  d o  not  a p p e a r  t o  b e  re la ted  t o  mineralization, 
( F i g u r e  5 & 6 ) .  
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VLF ELECTROMAGNETIC SURVEY 

T h e  basic  pr inc ipa l  of a n y  electromagnet ic  s u r v e y  i s  t h a t  when 
conduct ive  bodies  a r e  sub jec t ed  t o  pr imary  a l t e rna t ive  f ie lds ,  s e c o n d a r y  
magnetic f ie lds  a r e  i nduced  in  them. Measurements  of t h e s e  s e c o n d a r y  
f ie lds  give indicat ions a s  t o  t h e  s i ze ,  s h a p e ,  a n d  d e g r e e  of conduc t iv i t y  
of t h e s e  bodies.  In t h e  a b s e n c e  of c o n d u c t o r s ,  no  s e c o n d a r y  field re- 
sponses  a r e  ob ta ined .  

Specifications 

T h e  VLF-EM s u r v e y  was c a r r i e d  o u t  us ing  an  EM-16 uni t  
manufac tured  b y  Geonics Ltd. of Mississauga,  Ontar io .  T h i s  s y s t e m  
util izes t h e  VLF rad io  s t a t i ons  t h a t  e x i s t  f o r  submar ine  communica- 
tion. T h e  ver t ica l  a n t e n n a e  c r e a t e  concen t r i c  horizontal  p r imary  
magnetic f ie lds ,  while t h e  rece iver  ( t h e  EM-16 un i t )  measu re s  t h e  
ver t ical  components  of t h e  s econda ry  field induced  b y  them. 

Readings  of i n - p h a s e  a n d  q u a d r a t u r e  were  t a k e n  a t  25 me t r e  in- 
t e rva l s  a long t h e  two l ines ,  us ing  s t a t i ons  a t  Sea t t le ,  Washington a n d  
Hawaii .as t r a n s m i t t e r s .  

Resul ts  

T h e  
conductor  
n o r t h ,  ( F  

VLF e lec t romagnet ic  s u r v e y  de t ec t ed  t h e  p r e s e n c e  of two 
a x e s  o n  l ine  1 sou th  a n d  o n e  conduc to r  a x i s  o n  l ine 1 

i g u r e  4 ,  5 & 6 ) .  

CONCLUSIONS 

T h e  self po ten t ia l  geophys ica l  t e chn ique  does  not  a p p e a r  t o  b e  a 
usefu l  explorat ion tool f o r  de t ec t i ng  t h e  t y p e  of mineral depos i t  t h a t  
occu r s  on t h e  Ringo p r o p e r t y .  

However ,  on  t h e  b a s i s  of t h i s  t e s t  geophys ica l  s u r v e y  i t  i s  e v i d e n t  
t h a t  t h e  VLF e lec t romagnet ic  s u r v e y  would b e  a s a t i s f ac to ry  method f o r  
de tec t ing  and  t r a c i n g  mineralized zones  on  t h e  p r o p e r t y .  T h e  t e s t  s u r -  
vey  was c a r r i e d  o u t  essen t ia l ly  on  a fa i r ly  b road  reconnaissance  bas i s .  
For  meaningful co r r e l a t i on  between l ines  a n d  f o r  more def in i t ive  c o n d u c t o r  
eva lua t ion ,  f u t u r e  s u r v e y s  should  b e  u n d e r t a k e n  on  l ines  s p a c e d  a t  in te r -  
vals  in t h e  o r d e r  of 25 t o  30 metres .  

Respectful ly  submi t ted  b y ,  
DOLMAGE CAMPBELL & ASSOC. (1975) LTD. 

c%&zL- 4 

Rober t  S. Adamson,  P.Eng. 
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APPENDIX 

STATEMENT OF COSTS 

WAGES 
A.C. Eunson ( J u l y  12) 1 day @ $250 
S. Gibbons (Ju l y  12) 1 day @ $200 
D. Sloan ( J u l y  12) 1 day @ $120 

TRANSPORTATION ( ~ e l i c o ~ t e r )  ( J u l y  12) 2.4 h r s .  

MAINTENANCE 6 man days  @ $50/man/day 

RENTALS (Geophysical Eq uipment) 

SUPERVISION 
A.C. Eunson 1 day @ $250 
R.S. Adamson 1 day @ $350 

REPORT 
R.S. Adamson 2 days @ $350 
P. Walcott 1 day  @ $300 
Secretar ial ,  t yp ing ,  d raugh t ing ,  etc. 
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