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i .  

SUMMARY: 

Geological ,  magnetometer, and VLF-EM surveys were c a r r i e d  out  
over  a po r t ion  of t h e  Joan C l a i m  Group i n  t h e  Racing River 
a r e a  of t h e  Liard  mining d i v i s i o n  during J u l y  1973. The purpose 
of t h e  work i n  gene ra l  was t o  determine t h e  p o t e n t i a l  of f i n d i n g  
copper su lph ides  similar t o  those  of  Consolidated Church i l l  
Copper Mines L t d .  

The claims a r e  loca t ed  along Delano Creek, 98 mi les  ,575 W of 
F o r t  Nelson and a r e  a c c e s s i b l e  by t h e  Churchi l l  Copper access  
road which l e a v e s  t h e  Alaska Highway a t  Mile 401. 
v a r i e s  from g e n t l e  near  t h e  creek t o  p rec ip i tous .  
p rope r ty  i s  covered by a coni fe rous  f o r e s t .  

The t e r r a i n  
Much of t h e  

The Joan claims are unde r l a in  by a ser ies  of sedimentary rocks  
t h a t  range i n  age from Hel ik ian  t o  Cambrian. Basic dykes c u t  
t h e  Hel ik ian  sediments. Some copper su lphides  a r e  known t o  
occurr  on t h e  property.  

The magnetic survey w a s  c a r r i e d  out  us ing  a p o r t a b l e ,  v e r t i c a l -  
component, fluxgate magnetometer. The va lues  were d i u r n a l l y  
co r rec t ed ,  s t a t i s t i c a l l y  analyzed, p l o t t e d ,  and contoured a t  a 
4.0 - gamma i n t e r v a l .  The VLF-EM survey used a r e c e i v e r  tuned 
. in  t o  t h e  t r a n s m i t t e r  a t  S e a t t l e  (18.6 K H z ) .  The r e s u l t s  were 
F r a s e r - f i l t e r e d ,  p l o t t e d ,  and contoured a t  a 5-degree i n t e r v a l .  

A l l  t h e  outcrops ,  from which t h e  geology w a s  mapped, were found 
o u t s i d e  t h e  survey area. 

Geotronics Surveys Ltd. 
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CONCLUSIONS : 

1. Most of t h e  claim group seems t o  be under la in  by a r g i l l i t e s ,  
sandstones,  and dolomites of t h e  Aida Formation. 
no outcrops were mapped, t h e  Tuchodi Fromation probably 
u n d e r l i e s  an e a s t e r n  po r t ion  of t h e  claims. 
Group appears  t o  u n d e r l i e  t h e  nor thern  q u a r t e r  and t h e  
extreme western po r t ion  of t h e  claim group. 

Though 

The Atan 

2. 

3.  

'b 0 

5. 

6. 

Three d iabase  dykes were mapped. 

A h igh ly  a l t e r e d  zone conta in ing  a d iabase  dyke, a r g i l l i t e ,  
a r g i l l i t e - b r e c c i a ,  i r r e g u l a r  quartz-ankeri te  ve in ing ,  and 
copper mine ra l i za t ion  w a s  loca ted .  

The magnetic survey appeared t o  r e f l e c t  6 bas i c  dykes 
vary ing  i n  s t r i k e  from N20E t o  N30E. 

I n  t h e  VLF-EM survey, t h e r e  are  4 anomalous a reas .  Two 
of t h e s e  seem t o  be r e l a t e d  t o  t h e  bas i c  dykes a s  mapped 
by t h e  magnetic survey and t h e r e f o r e  could w e l l  be r e f l e c t -  
i n g  copper sulphides .  A t  l e a s t  one of  t h e  anomalies of  area 
C appears t o  be r e f l e c t i n g  a f a u l t .  Copper mine ra l i za t ion  
as t h e  cause of t h e  VLF-EM anomalies w i th in  a r e a s  C and D 
should not  be precluded. 

It i s  f e l t  t h a t  t h e  surveys were success fu l  i n  t h e i r  
o b j e c t i v e s  and t h a t  t h e r e  is  a good p o t e n t i a l  of s u b s t a n t i a l  
copper su lphides  occurr ing  on t h e  Joan C l a i m s .  

RECOMMENDATIONS : 

To f u r t h e r  determine t h e  p o t e n t i a l  of t h e  proper ty ,  it is  
s t r o n g l y  recommended t o  c a r r y  out  a s o i l  geochemistry survey on 
t h e  e x i s t i n g  g r i d  and t o  t e s t  t h e s e  samples f o r  copper. 

I Geotronics Surveys Ltd. 
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GEOPHYSICAL - GEOLOGICAL REPORT 

on 

MAGNETOMETER, VLF-EM, AND GEOLOGICAL SURVEYS 

JOAN CLAIM GROUP 

Racing River  Area, Liard  M.D., B.C. 

INTRODUCTION AND GENERAL REMARKS: 

T h i s  r e p o r t  d i scusses  t h e  procedure,  compilation, and 
i n t e r p r e t a t i o n  of f l u x g a t e  magnetometer, very low frequency 
electromagnet ic  (VLF-EM), and geo log ica l  surveys c a r r i e d  out  
over t h e  Joan C l a i m  Group i n  t h e  Racing River a r e a  dur ing  
Ju ly ,  1973. 

The f i e l d  work w a s  c a r r i e d  out  by and under t h e  d i r e c t  
superv is ion  o f  Howard A. Larson, geophysicis t .  The number 
of l i n e  miles of t h e  2 geophysical surveys completed w a s  10.4 
and t h e  a r e a  covered by t h e  survey i s  a s  shown on Figure 2. 

The o b j e c t  of  t h e  surveys w a s  t o  determine t h e  p o s s i b i l i t y  
of  t h e  ex i s t ence  of  copper mine ra l i za t ion  similar t o  t h a t  a t  
Consolidated Church i l l  Copper Mines Ltd. 
Copper su lph ides  seem t o  be a s s o c i a t e d ' w i t h  a n d e s i t e  dykes. 

The Churchi l l  

- Geotronics Surveys Ltd. 
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For t h i s  reason ,  t h e  magnetic survey w a s  c a r r i e d  out  t o  
map any dykes t h a t  may occur on t h e  Joan C l a i m s .  
VLF-EM survey was c a r r i e d  out  t o  map s t r u c t u r e  and sulphide 
mine ra l i za t ion .  It i s  not  known, however, whether t h e  
VLF-EM i s  a b l e  t o  r e f l e c t  su lphides  i n  t h i s  area.  The 
purpose o f  t h e  geo log ica l  mapping w a s  t o  map pe t ro logy ,  
s t r u c t u r e  and poss ib ly  any sulphides .  I n  a d d i t i o n ,  i t s  
purpose w a s  t o  ass is t  i n  t h e  i n t e r p r e t a t i o n  of  t h e  2 
geophysical  surveys. 

The 

PROPERTY AND OWNERSHIP: 

The Joan C l a i m  Group c o n s i s t s  of 22 f u l l - s i z e d  mineral  
c la ims as shown on Figure  2 and as descr ibed below. 
Fig. 2 shows how t h e  claims s i t  a s  w a s  found by t h e  magnetic 
and VLF-EM surveys. 
staked. 

Thr f r a c t i o n s  have now s i n c e  been 

CLAIM NAME RECORD NO. EXPIRY DATE 

Joan 1 - 17 57053-'69 Oct. 1 3 ,  1973 
Joan 19 - 20 57070-' 71 Oct. 1 3 ,  1973 
Joan 27 - 28 57072-'73 Oct. 1 3 ,  1973 
Joan 36 57074 Oct. 13 ,  1973 

A l l  c la ims a r e  f u l l y  owned by Yamoto Mining & Smelting Ltd. 
(NPL) of Vancouver, B.C. 

LOCATION AND ACCESS: 

The claims are  loca ted  98 m i l e s  S75 W of t h e  town of For t  
Nelson, B.C. They are found on t h e  southern s lope  of  Yedhe 
Mountain and on Delano Creek which i s  a t r i b u t a r y  o f  Racing 
River. 

Geotronics Surveys Ltd. 
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The geographical  co-ordinates a r e  58'28, N l a t i t u d e  and 
125°179 W l ong t i tude .  

The Joan C l a i m s  a r e  e a s i l y  a c c e s s i b l e  by 2-wheel d r i v e  
v e h i c l e  on t h e  Churchi l l  Copper mine access  road. 
road l e a v e s  t h e  Alaska Highway a t  Mile 401 and eventua l ly  
p a r a l l e l s  t h e  Racing River and Delano Creek, through t h e  
claim group. 
p a s t  t h e  Church i l l  Copper m i l l  s i t e .  

T h i s  

The proper ty  i s  centered  about 6 mi l e s  

I PHYS IOGRA PHY: 

The proper ty  i s  found i n  t h e  Muskwa Range which forms p a r t  
of  t h e  physiographic u n i t  known a s  t h e  Rocky Mountains. The 
t e r r a i n  i n  t h e  a r e a  i s  t y p i c a l  of t h e  Muskwa Range which is  
broad U-shaped r i v e r  v a l l e y s  and p r e c i p i t o u s ,  rugged mountains. 
The e l e v a t i o n  ranges from 2 t o  3,000 f e e t  i n  t h e  v a l l e y s  t o  
9 t o  10,000 f e e t  on t h e  mountain peaks. 
Joan claims i s  about 3500 f e e t  which i s  from about 3,000 fee t  
i n  Delano Creek t o  about 6,500 fee t  on t h e  southern s lope  o f  
Yedhe Mountain. - 

The re l ie f  on t h e  

On each s i d e  of  Delano Creek, as  w e l l  a s  i t s  t r i b u t a r i e s ,  
a r e  t a l u s  s l i d e s  w i t h  an i n c l i n e  from 30' t o  45' . These 
s l i d e s  a r e  i n t e r s p e r s e d  w i t h  rock b l u f f s  and extend f o r  
approximately 1,500 t o  3,000 h o r i z o n t a l  f e e t  t o  l a r g e r ,  o f t e n  
impassable b l u f f s .  

The main water  source of t h e  areais  Delano Creek which flows 
e a s t e r l y  through t h e  southern p a r t  of  t h e  claims. Also a 
t r i b u t a r y  of Delano Creek f lows sou the r ly  through t h e  wes tern  
p a r t  of  t h e  claim group. 

I Geotronics Surveys Ltd. 
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Longitudinal  v a l l e y s  of cons iderable  l e n g t h  and width 
a r e  common i n  t h e  Muskwa Ranges. They a r e  gene ra l ly  eroded 
p a r a l l e l  t o  t h e  s t r u c t u r a l  t r e n d  along l i n e s  of f a u l t i n g  
o r  a long  b e l t s  of s o f t e r ,  more e a s i l y  eroded rock. These 
v a l l e y s  produce a pronounced t r e l l i s  pa t t e rn .  

G lac i a t ion  i n  t h e  nor thern  a r e a s  w a s  uneven i n  i n t e n s i t y  
w i t h  some a r e a s  wi th in  t h e  Muskwa Ranges showing l i t t l e  o r  
no evidence of  g l a c i a l  erosion.  However, t h e  presence of  
an i c e  cover i s  revea led  by an  almost u n i v e r s a l  veneer of  
d r i f t  . 
The major vege ta t ion  i n  t h e  a r e a  is a l i g h t  coni fe rous  
f o r e s t  found mainly i n  t h e  v a l l e y s  and on t h e  lower s lope  
of  t h e  mountains. 
vege ta t ion  o t h e r  t han  some g r a s s e s  and small bushes. 

The h igher  peaks are devoid of  

The c l ima te  of t h e  a r e a  could be termed sub-ar t ic .  
Temperatures can t h u s  d i p  t o  a minimum of -60' F i n  January 
t o  a maximum of  about 90' F i n  Ju ly .  Freeze-up starts 
approximately mid-October and break-up around A p r i l  o r  May. 
There a r e  t h u s  only  f o u r  o r  f i v e  months of  exp lo ra t ion  season 
and snow can f a l l  any time dur ing  t h e s e  months ( a s  w a s  t h e  
w r i t e r ' s  experience).  

HISTORY OF PREVIOUS WORK: 

An a i r b o r n e  magnetic survey w a s  c a r r i e d  out  September 3 ,  1970 
by GEOTRONICS SURVEYS LTD. 

I Geotronics Surveys Ltd. I 



GEOLOGY (GENERAL) 

The geology i s  l a r g e l y  taken  from Taylor & S t o t t ,  Vail ,  
and Carr. 

The whole Racing River a r e a  i s  gene ra l ly  under la in  by 
an unmetamorphosed succession of  sedimentary rocks of 
every type  ranging i n  age from La te  Precambrian t o  Upper 
Cretaceous,  The only  igneous rocks  present  a r e  Precambrian, 
d iabase  dykes. 
nor thwes ter ly  s t r i k e  and a d i p  towards t h e  southwest a t  
moderate angles .  

These sedimentary rocks possess  a r eg iona l  

F igure  3 shows t h e  geology i n  t h e  reg ion  of t h e  Joan C l a i m  
Group. 
seen on t h i s  map. 

The following i s  a d e s c r i p t i o n  of t h e  geology as  

The o l d e s t  rock-types wi th in  t h i s  a r e a  are those  of t h e  
Tuchodi Formation and a r e  Hel ik ian  i n  age, It occurs  on 
t h e  e a s t e r n  p a r t  of t h e  claims a rea .  This  formation con ta ins  
brown weathering f e l d s p a t h i c  q u a r t z i t e s ,  orange-brown 
weathering s i l t y  and a r g i l l a c e o u s  dolomites ,  and dolomit ic  
silt  s tones.  

Overlying t h e  Tuchodi Fromation and a l s o  of Hel ikian age 
i s  t h e  Aida Formation. It u n d e r l i e s  t h e  southern two-thirds 
of t h e  claims area .  
t h e  copper p rospec t s  of t h e  a r e a  occur. Taylor and S t o t t  
say t h i s  formation i s  comprised of ca lcareous  and dolomit ic  
mudstones and s i l t s t o n e s  wi th  minor sandstone; green chamositic 
mudstone and black carbonaceous mudstone; dolomite and limestone. 

It i s  wi th in  t h i s  formation t h a t  many of 

I Geotronics Surveys Ltd. 
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However, Carr says  t h a t  around t h e  Church i l l  Mine, t h e  
rock-types a r e  grey and black l imestone,  l imy a r g i l l i t e ,  
and l imy sha le ,  
f a l l  of 1969,noted t h e  same rock-types as  Carr. 

The w r i t e r ,  when i n  t h e  area i n  t h e  

Cut t ing  t h e  above formations a r e  s t e e p l y  dipping diabase 
dykes, a l s o  of Hel ikian age. These dykes a r e  anywhere 
from 20 t o  250 f e e t  t h i c k  and conta in  4 t o  8% magnetite. 
They seem t o  be a s soc ia t ed  wi th  t h e  su lphide  mineraliza- 
t i o n  of t h e  area. 
t h e  a r e a  shown by Figure 3 .  

- 

None so f a r  have been mapped wi th in  

O f  Cambrian age a r e  rocks of t h e  Atan group which cover 
t h e  nor thern  t h i r d  of  t h e  claim group. This  i s  l a r g e l y  
composed of fanglomerates  which are sheared,  polymict ic ,  
very coarse ,  w i th  boulders  a s  much a s  t e n  f e e t  i n  diameter ,  
and grey i n  co lor .  
f a u l t s .  The s i z e  of t h e  c l u s t s  reduce i n  s i z e  t h e  f u r t h e r  
from t h e  f a u l t  t r a c e .  Sandstone, s h a l e ,  and minor l i m e -  
s t one  a r e  a l s o  found wi th in  t h i s  group. 

They are depos i ted  next t o  a c t i v e  

Overlying t h e  Atan group i s  t h e  Ordiv ic ian  Kechika group. 
I n  t h i s  a r e a  t h e  group i s  composed of l imestone and minor 
sandstone, 

The S i l u r i a n  Nonda Formation o v e r l i e s  t h e  Kechika group 
and con ta ins  dark  grey  dolomite;  b a s a l  sandstones,  and 
minor l imestone. 

Dolomite of t h e  Muncho-McConnell Formation o v e r l i e s  t h e  
Nonda Formation. It is  Devonian i n  age. 

L Geotronics Surveys Ltd. 
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S t r i k i n g  nor thwes ter ly  on t h e  southwest corner  o f  t h e  
claim group i s  a major t h r u s t  f a u l t .  Carr no te s  t h a t  
f o l d i n g  becomes i n t e n s e  nea r  f a u l t s  and l o c a l l y  e l se-  
where, and i s  l a r g e l y  asymmetric with s t e e p  e a s t e r n  limbs. 

The su lphide  mine ra l i za t ion  of t h e  a r e a  i s  cha lcopyr i t e  - 
p y r i t e  t h a t  seems t o  occur mainly wi th in  t h e  Aida 
Formation. The Magnum vein system of Churchi l l  Copper Mines 
i s  t h e a b e s t  known and i s  probably f a i r l y  r ep resen ta t ive .  
The system comprises a number of  quartz-ankeri te  ve ins ,  
mineral ized wi th  cha lcopyr i t e  and l e s s e r  p y r i t e ,  occur r ing  
i n  a s t e e p  n o r t h e a s t e r l y  zone of deformation and subsequent 
dyke i n t r u s i o n  wi th in  otherwise l i t t l e -deformed sedimentary 
rocks.  

The w r i t e r  l o c a t e d  cha lcopyr i t e  mine ra l i za t ion  near  t h e  
i n i t i a l  pos t  of t h e  Joan 13 and ll+ claims,  when t h e  claims 
were first s taked  i n  t h e  f a l l  of 1969. 

INSTRUMENTATION AND THEORY: 

a )  Magnetometer 
Tlie magnetic survey w a s  c a r r i e d  out  us ing  a po r t ab le  
v e r t i c a l  component, Model G110 f l u x g a t e  magnetometer manu- 
ac tu red  by Sabre E lec t ron ic  Instruments  L t d .  of Burnaby, 
B.C. Th i s  i s  a v i sua l -nu l l  t ype  instrument us ing  
d i g i t a l  d i a l  readout wi th  a range of 100,000 gammas a n d ,  
a reading  accuracy of  10 gammas. 

The G110 has  a temperature c o e f f i c i e n t  of 2 gammas pe r  
degree cent igrade .  

Geotronics Surveys Ltd. 1 



Only two commonly occurr ing  minera ls  a r e  s t rong ly  
magnetic; magnetite and p y r r h o t i t e ,  Hence, magnetic 
surveys a r e  used t o  d e t e c t  t h e  present  of  t h e s e  
minera ls  i n  varying concent ra t ions ,  Magnetic d a t a  a r e  
a l s o  u s e f u l  as a reconnaissance t o o l  f o r  mapping 
geologic  l i t h o l o g y  and s t r u c t u r e  s i n c e  d i f f e r e n t  rock t y p e s  
have d i f f e r e n t  back-ground amounts of magnetite and/or 

pyrrhot  it e, 

b) VLF-EM 

A VLF-EM r e c e i v e r ,  Model G 2 8 ,  manufactured by Sabre 
E lec t ron ic  Instruments  Ltd. of Burnaby, B.C. w a s  used 
f o r  t h e  VLF-EM survey, This  instrument i s  designed t o  
measure t h e  electromagnet ic  component of  t h e  very l o w  
frequency f i e l d  (VLF), t r a n s m i t t e d  a t  18.6 KHz, from 
S e a t t l e ,  Washington. 

In  a l l  e lectromagnet ic  prospec t ing ,  a t r a n s m i t t e r  
produces an a l t e r n a t i n g  magnetic f i e l d  (primary) by 
a s t rong  a l t e r n a t i n g  cu r ren t  u s u a l l y  through a c o i l  of 
wire. If a conductive mass such as  a su lphide  body i s  
wi th in  t h i s  magnetic f i e l d ,  a secondary a l t e r n a t i n g  
cu r ren t  i s  induced wi th in  it which i n  t u r n  induces a 
secondary magnetic f i e l d  t h a t  d i s t o r t s  t h e  primary 
magnetic f i e l d .  It is  t h i s  d i s t o r t i o n  t h a t  t h e  EM 
r e c e i v e r  measures. 
from 16 t o  24 KHz. whereas most EM ins t ruments  use 
f r equenc ie s  ranging from a f e w  hundred t o  a few thousand 
Hz. 

The VLF-EM uses  a frequency range 

- Geotronics Surveys Ltd. I 
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Because of  i t s  r e l a t i v e l y  high frequency, t h e  VLF-EM 
can p ick  up bodies  of a much lower conduct iv i ty  and 
t h e r e f o r e  i s  more s u s c e p t i b l e  t o  c l a y  beds, e l e c t r o l y t e -  
f i l l i n g  f a u l t  o r  shear  zones and porous horizons,  
g r a p h i t e ,  carbonaceous sediments,  l i t h o l o g i c a l  c o n t a c t s  
a s  we l l  as  su lphide  bodies  of  t o o  low a conduct iv i ty  f o r  
o t h e r  EM methods t o  p i ck  up. 
has  a d d i t i o n a l  u ses  i n  mapping s t r u c t u r e  and i n  picking 
up su lphide  bodies  of  t o o  low a conduct iv i ty  f o r  conven- 
t i o n a l  EM methods and t o o  small f o r  induced p o l a r i z a t i o n  
( i n  p l a c e s  it can be used i n s t e a d  of I P ) .  
s u s c e p t i b i l i t y  t o  lower conductive bodies  r e s u l t s  i n  a 
number of anomalies, many of  them d i f f i c u l t  t o  expla in  
and, t h u s ,  VLF-EM pre fe rab ly  should no t  be i n t e r p r e t e d  
without a good geologica l  knowledge of t h e  proper ty  
and/or o t h e r  geophysical  and geochemical surveys. 

Consequently t h e  VLF-EM 

However, i t s  

RF PROCEDURE: 

Both t h e  magnetic and VLF-EM surveys were c a r r i e d  out  on 
survey l i n e s  as shown on s h e e t s  2 and 3 .  
were spaced 400 f e e t  a p a r t  and run i n  an  east-west d i r e c t i o n .  

The survey l i n e s  

Readings by both ins t ruments  were taken  every 100 f e e t  on 
t h e  survey l i n e s .  These reading  s t a t i o n s  were marked by 
f l agg ing  t a p e  wi th  t h e  appropr i a t e  g r i d  coordinates .  The 
magnetometer w a s  read  f a c i n g  towards magnetic no r th  and t h e  
VLF-EM w a s  read f a c i n g  southwards towards t h e  t r a n s m i t t e r  
s t a t i o n  near  S e a t t l e .  

The magnetic d i u r n a l  d r i f t  w a s  monitored by c l o s i n g  l o o p s  
on base s t a t i o n s .  A l l  l oops  were closed wi th in  2 hours. 

Geotronics Surveys Ltd. 



COMPILATION OF DATA: 

a )  Magnet i c 
The magnetic d a t a  were co r rec t ed  f o r  d i u r n a l  d r i f t  and 
a cumulative frequency curve,  F igure  3 ,  w a s  p lo t t ed .  

From t h e  cumulative frequency curve,  t h e  mean background 
va lue  of approximately 58,040 gammas w a s  determined, F o r  
ease  of d r a f t i n g ,  50,000 gammas were subt rac ted  from 
a l l  va lues  and t h e  d a t a  w a s  t hen  p l o t t e d  on Sheet 2 a t  a 
s c a l e  of 1" = 400 f e e t ,  and contoured a t  a 40-gamma 
i n t e r v a l .  The 58,020-and 58,060-gamma contours  were 
omit ted s i n c e  t h e s e  are c l o s e  t o  t h e  mean background va lue  and 
would t h e r e f o r e  only  h inder  t h e  i n t e r p r e t a b i l i t y  o f  t h e  
magnetic data .  

Sheet 3 shows t h e  VLF-EM r e s u l t s  a f t e r  t h e y  have been reduced 
by applying t h e  F r a s e r  f i l t e r .  
between a c t u a l  reading  s t a t i o n s .  
r ead ings  were contoured a t  i n t e r v a l s  of 5" 

F i l t e r e d  d a t a  is  p l o t t e d  
The p o s i t i v e  d i p  angle  

The F r a s e r  f i l t e r  i s  e s s e n t i a l l y  a 4-point d i f f e r e n c e  ope ra to r  
which t ransforms zero c ros s ings  i n t o  peaks,  and a low-pass 
smoothing ope ra to r  which reduces t h e  inhe ren t  high frequency 
no i se  i n  t h e  da ta .  Therefore  t h e  noisy ,  non-contourable data 
a r e  transformed i n t o  l e s s  no i sy ,  contourable  da t a ,  Another 
advantage of  t h i s  f i l t e r  i s  t h a t  a conductor t h a t  does not  
show up as a cross-over  on t h e  u n f i l t e r e d  d a t a  q u i t e  o f t e n  
w i l l  show up on t h e  f i l t e r e d  da ta .  

I Geotronics Surveys Ltd. - I 
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DISCUSSION OF RESULTS 

a )  Geological Mapping 
I The rock-types with s t r u c t u r a l  r e l a t i o n s  were descr ibed by 

Larson and v e r i f i e d  w i t h  some modi f ica t ions  by L. Sookochoff, I 

geo logica l  engineer. A t a b l e  of t h e  outcrop ( o r  sample) I 

numbers with t h e  accompanying rock d e s c r i p t i o n  i s  given 
below. 

I 

I 

I 

I In  a d d i t i o n  t h e  outcrops  are mapped and l a b e l l e d  on 
shee t  1. ~ 

Outcrops 
( o r  sample) No. Descr ip t ion  

1) Reddish-brown s i l t s t o n e  wi th  quar tz  
s t r i n g e r s  and v e i n s  making up t o  50% 
of t h e  rock. 

3 )  

Reddish medium-grained sandstone wi th  , 

obscure bedding planes.  It con ta ins  quartz- 
I 

, 
a n k e r i t e  s t r i n g e r s  and minor amounts of ~ 

s e r i c i t e  i n d i c a t i n g  minor metamorphism. 1 
I 
I 

1 
I S l i g h t l y  r edd i sh  q u a r t z i t e .  Some of t h e  

no apparent  bedding. It con t i ans  ep idote  I I 
on t h e  f r a c t u r e s  and randum quar tz  s t r i n g e r s .  ~ 

I 
quar t z  g r a i n s  a r e  pebble-size and t h e r e  i s  I 

Dark grey s i l i c e o u s  dolomite weathering t o  
a buff c lour .  It con ta ins  i r r e g u l a r  v e i n s  
of  anke r i t e .  Major f r a c t u r i n g  i s  v e r t i c a l  
s t r i k i n g  NbOE. There i s  a l s o  surrounding 
f l a t - l y i n g  beds of  b lack  a r g i l l i t e  mineral ized 
wi th  minor p y r i t e  and malachi te  s t a in ing .  

I 

1 

A r g i l l i t e - b r e c c i a  occurr ing  wi th in  a black,  
f l a t - l y i n g  f i s s i l e  a r g i l l i t e .  The 
a r g i l l i t e - b r e c c i a  is comprised of a r g i l l i t e  
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fragments w i th in  i r r e g u l a r  quar t  z-ankerite 
ve ins .  There w a s  a l s o  noted some minor 
p y r i t e ,  cha lcopyr i t e  b l ebs ,  and malachi te  
s t a i n i n g .  

Calcareous q u a r t z i t e  with heavy disseminated 
p y r i t e .  I t ' s  f l a t - l y i n g  with t h e  major 
f r a c t u r e s  a long t h e  bedding. 
f r a c t u r e s  a r e  v e r t i c a l  with one s t r i k i n g  Nl5E ad 
and t h e  o t h e r  SE. 

Two o t h e r  

Medium-to f ine-grained arkose wi th  predominant 
g r a i n s  of qua r t z  and f e ldspa r .  There i s  no 
apparent bedding. 

Dark green m e t a - a r g i l l i t e  wi th  f i n e  disseminated 
p y r i t e .  Near contac t  wi th  bas i c  dyke s t r i k i n g  
N ~ O E .  

Dark medium-grained bas i c  i n t r u s i v e ,  probably 
- a diabase - o r  micro-gabbro. 
and minor p y r i t e  w i th in  some f r a c t u r e s .  Three 
s e t s  of f r a c t u r e s  were noted: 
towards N65E; b) dipping nea r -ve r t i ca l  w i th  
a s t r i k e  towards N40E; 
t h e  southwest. 

It con ta ins  ep idote  

a)  dipping 20' 

c)  dipping 50' towards 

A l t e r n a t i n g  bands of white  q u a r t z i t e  and green 
s i l l i c e o u s  a r g i l l i t e .  
towards t h e  south. 

The beds d i p  30' 

Dark grey  bedded a r g i l l i t e  wi th  a d i p  of 30' 
towards t h e  south. 

I Geotronics Surveys Ltd. . 
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19 & 20) Highly f r a c t u r e d  and weathered arkose wi th  
disseminated p y r i t e .  No bedding o r  d i s t i n c t  
f r a c t u r e  p a t t e r n s  could be seen . Sample 20 
i s  s l i g h t l y  da rke r ,  more fe r ruginous ,  and 
more competent t han  19. Outcrops 19 and 20 
were very crumbly and weathered which w a s  
probably caused by t h e  f a u l t  a c t i o n  nearby. 
The gorge t o  t h e  immediate e a s t  of 19 and 20 
i s  surmised t o  be a f a u l t .  There are 
d i f f e r e n t  rock t y p e s  on each s i d e  of t h e  gorge. 
Opposite 19 and 20 are rocks  similar t o  16 t o  
18 . 
Grey, coarse-grained a r e n i t e .  Same as  19 and 
20 . 
This  i s  adjacent  t o  a v e r t i c a l  east-west 
s t r i k i n g  f a u l t  t h a t  i s  u p l i f t e d  75 fee t  on t h e  
n o r t h  s ide .  

22) V e r t i c a l  d iabase  o r  micro-aabbro dyke similar 
t o  sample 15.  S t r i k e  i s  N t o  N20E. 

23 1 V e r t i c a l  d iabase  o r  micro-gabbro dyke similar t o  
sample 15.  S t r i k e  w a s  d i f f i c u l t  t o  determine. 

24-26) A l t e r n a t i n g  bands of p h y l l i t e ,  c h l o r i t i c  s c h i s t  
and boulder conglomerate wi th  t h e  conglomerate 
being h igh ly  predominant. Some malachi te  
s t a i n i n g  w a s  noted on some of t h e  s c h i s t s .  
beds d i p  60 t o  75' t o  t h e  SW. 

The 

Light  grey  q u a r t z i t e  weathering t o  a buff 
colour  wi th  minor p y r i t e  and cha lcopyr i te .  
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S l a t y  black f i s s i l e  a r g i l l i t e  dipping 
approximately 30' t o  SW. 

Light  brown a r g i l l i t e  dipping 30' t o  SW 

Interbedded black a r g i l l i t e  and grey sandstone 
wi th  quar tz  v e i n s  perpendicular  t o  bedding 
which d i p s  30' t o  t h e  SE. 
Th i s  u n i t  is  o v e r l a i n  by pebble conglomerate. 

Grey and black s l a t y  a r g i l l i t e  wi th  a s l i g h t  
cleavage. Beds d i p  55' t o  t h e  SW. 

32) Grey q u a r t z i t e  wi th  qua r t z -a rke r i t e  s t r i n g e r s .  
The bedding d i p  could no t  be determined. 

33  1 Red s h a l e s  dipping 30' t o  t h e  SW. 

34) Gonglomerat e. 

The above rock d e s c r i p t i o n s  more conclus ive ly  i n d i c a t e  
t h a t  t h e  g r e a t e r  p a r t  of t h e  proper ty  i s  under la in  by 
t h e  Hel ik ian  Aida Formation and t h a t  t h i s  formation i s  
cu t  by t h e  favourable  bas i c  i n t r u s i v e  dykes. On t h i s  

proper ty ,  t h e  Aida Group i s  composed of limy a r g i l l i t e ,  
va r ious  t y p e s  of sandstone,  and some dolomite. 

Outcrops of  t h e  underlying Hel ik ian  Tuchodi Formation were 
no t  mappedbutan assumed con tac t ,  t aken  from S t o t t  and 
Taylor ,  w a s  sketched on shee t  1. 
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Overlying t h e  Aida Formation a r e  supposedly 
conglomerates of t h e  Atan group. The nor thern  contac t  
was not  mapped but w a s  assumed t o  be t h e  e a s t - s t r i k i n g  
c l i f f  and t h e r e f o r e  w a s  sketched i n  as  such. On t h e  
western p a r t  of t h e  p rope r ty  samples 24 t o  26 a r e  f e l t  
t o  belong t o  t h e  Atan group, l a r g e l y  because of  t h e  
boulder conglomerate. Therefore ,  t h e  western boundary 
between t h e  Aida Formation and t h e  Atan group w a s  
sketched i n  midway between t h e  2 r e s p e c t i v e  outcroppings.  
Outcroppings 34 (conglomerate) 
Atan group. 
were mapped on t h e  Joan 1 5  claim. Small amounts of 
copper m i n e r a l i z a t i o n a r e  found i n  s e v e r a l  p l a c e s  wi th in  
t h e  0utcro.p p a r t  of t h e  claim group. The b e s t  mine ra l i za t ion  
i s  found n o r t h  of  t h e  Joan 1 2  mineral  claim. Here i s  
mapped a diabase dyke, t h e  rocks  are  h igh ly  a l t e r e d ,  and 
i r r e g u l a r  v e i n s  of quartz-ankeri te  occur. 

may be remnants of t h e  
A s  no ted  above, 2 almost-orthoganol f a u l t s  

b)  Magnetic Survey 
The cumulative frequency graph shows 2 d i s t i n c t  segments 
divided by t h e  58,100-gamma i n t e r v a l  a t  t h e  15% l e v e l  
( t h e r e  i s  a t h i r d  small segment a t  t h e  0.6% l e v e l  but 
it i s  considered p a r t  of  t h e  2nd segment). This  shows 
t h a t  t h e r e  ' a r e  2 main d i s t r i b u t i o n s  of magnetic va lues  
wi th in  t h e  survey area .  

The p a r t  of t h e  graph l a b e l l e d  AB i s  l i k e l y  a r e f l e c t i o n  
of t h e  sedimentary rocks.  Sediments almost always have a 
very  low magnet i te  content .  I n  a d d i t i o n ,  t h e  range of 
t h e  magnetic f i e l d  over sedimentary rocks is  q u i t e  narrow. 
Th i s  i s  shown by t h e  s t e e p  s lope  of  segment AB and i t s  
geometric'  d e v i a t i o n  which i s  1.00711. (see L e p e l t i e r ) .  
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Segment BC, which con ta ins the  h igher  magnetic va lues ,  
i n  a l l  p r o b a b i l i t y  i s  a r e s u l t  of underlying bas ic  
i n t r u s i v e  dykes. Basic rocks almost always conta in  
magnetite and t h e  magnetite content  of t h e  dykes i n  
t h i s  a r e a  a r e  r epor t ed  t o  be as high as  15%. 
magnetic f i e l d  range i s  much.broader over  bas i c  rocks  
and t h i s  i s  shown by t h e  smaller s lope  of  BC and i t s  h igher  
geometric dev ia t ion  which i s  1.0228. 

Also t h e  

The w r i t e r  f e e l s  t h e  above i n t e r p r e t a t i o n  i s  more s t rong ly  
confirmed by t h e  shape of  t h e  anomalous highs on shee t  2 
which are  l a b e l l e d  by t h e  l e t t e r  A t o  F. (The anomalous 
h ighs  a r e  descr ibed as those  a r e a s  conta in ing  va lues  
g r e a t e r  t h a n  58,100 gammas). 
l ong  and l inear- looking and t h e r e f o r e  s t r o n g l y  sugges t ive  
of  dykes. P a r t  of  t h e  shape, of course,  i s  caused by 
t h e  b i a s  of t h e  g r i d  s i z e .  

These h ighs  a r e  somewhat 

The c a u s i t i v e  source of  anomaly A has  a v e r t i c a l  d i p  and 
a N l O E  s t r i k e .  

The d i p  of  B ' s  c a u s i t i v e  source i s  d i f f i c u l t  t o  say but 
i s  probably c l o s e  t o  v e r t i c a l .  The s t r i k e  could be 
anything from N20E t o  N30E. Anomaly C i s  small and 
narrow wi th  r e l a t i v e l y  high i n t e n s i t y  and t h e r e f o r e  i s  
probably caused by a narrow bas i c  dyke with i t s  t o p  c l o s e  
t o  t h e  sur face .  
N28E s t r i k e .  

It appears  t o  have a v e r t i c a l  d i p  and a 

Anomalies D ,  E and F appear  a s  one anomaly but a r e  f e l t  
t o  be caused by 3 d i f f e r e n t  sources. This  i s  e s p e c i a l l y  
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seen on t h e  p r o f i l e s  of f i g u r e  5. 
3 sources  appears  t o  be c l o s e  t o  v e r t i c a l .  D s t r i k e s  
N20E; E, N30E; and F ,  N20E. 

The d i p  of a l l  

The anomalies no t  l e t t e r e d  are  small  and i s o l a t e d  but 
s t i l l  poss ib ly  could be due t o  bas i c  i n t r u s i v e s .  

The magnetic lows a r e  of low i n t e n s i t y  and t h e r e f o r e  
doub t l e s s ly  only  r e f l e c t  minor magnetic v a r i a t i o n s  
wi th in  t h e  sedimentary rocks.  It is  a l s o  p o s s i b l e  
t h e  v a r i a t i o n s  are  i n  a c t u a l i t y  r e f l e c t i n g  t h e  basement 
rock. 

C )  VLF-EM SURVEY 
Sheet  2 shows s e v e r a l  anomalies varying i n  i n t e n s i t y  
from 6' t o  28'. 
4 d i s t i n c t  a r e a s  and t h e s e  a r e  l a b e l l e d  A t o  D ,  
r e s p e c t i v e l y  . 

The anomalies appear t o  occur i n  

The VLF-EM anomalies of a r e a  A a r e  c l o s e  t o  t h e  magnetic 
anomalies A ,  B ,  and C ,  and t h e  VLF-EM anomalies of 
a r e a  C a r e  c l o s e  t o  t h e  magnetic anomalies D ,  E and F. 
A s  mentioned previous ly ,  i n  a l l  p o s s i b i l i t y ,  t h e  magnetic 
anomalies a r e  caused by bas i c  dykes. A s  a r e s u l t ,  t h e r e  
i s  a good p o s s i b i l i t y  t h a t  t h e  VLF-EM anomalies a r e  caused 
by copper sulphides .  
zones, shea r  zones wi th  copper su lphides ,  and/or c o n t a c t s  
between a l t e r e d  and una l t e red  sediments. North of zone 
A about 1500 f e e t  and n o r t h e a s t  of  zone B about 3000 f e e t  
i s  a zone conta in ing  h igh ly  a l t e r e d  a r g i l l i t e ,  a r g i l l i t e -  

Other p o s s i b i l i t i e s  a r e  shear  

b recc ia ,  quar tz -anker i te  ve in ing ,  a bas i c  dyke, and 
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chalcopyr i te .  

VLF-EM zones D and E a r e  not  r e l a t e d  t o  any major 
magnetic highs.  This  does not  preclude t h a t  t h e r e  a r e  
no bas i c  dykes a s  t h e  w r i t e r  found t h a t  some i n  t h e  
a r e a  were not  magnetic. Consequently, it should not  
be precluded t h a t  t h e s e  VLF-EM anomalies a r e  caused 
by copper sulphides .  
w a s  noted malachi te  s t a i n i n g  on some s c h i s t s .  These 
s c h i s t s  may belong t o  t h e  Atan Group, however. 
few of  t h e s e  anomalies a r e  somewhat l i n e a l  and 
t h e r e f o r e  sugges ts  t h a t  t h e y  could be caused by f a u l t s  
and/or shear  zones. Within area C ,  t h e r e  i s  a 
n o r t h - s t r i k i n g  f a u l t  shown on t h e  geology map ( shee t  1). 

West of a r e a  D ,  f o r  example, 

A 

Respec t fu l ly  submitted,  

GEOTRONICS SURVEYS LTD. 

David G. Mark 
Geophysicist  
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20 . Resume of 
Professional and Technical Experience 

of 
Howard Larson, Geophysicist 

Education: 

1971 Graduate of the University of British Columbia with a 
Bachelor's degree in Science (B,sc,) in geophysics. 

Experience : 

August 1971 to Geotronics Surveys Ltd. 
Present geophysicist in both mining and 

engineering geophysics 

May 1970 to Tri-Con Exploration Survey Ltd. 
September 1970 Field Supervisor in geophysics. 

May 1969 to Atlas Explorations Ltd. 
September 1969 geochemical analyst and geophysical 

operator . 
May 1968 to Coast Eldridge Engineers and Chemists 
September 1968 chemist's assistant on geochemical rock 

assays and soil samples. 

Location of experience 'is British Columbia, Yukon, and the 
Northwest Territories. 

Types of  geophysical surveys experience are single and multi- 
channel seismic, induced poloarization, resistivity, self- 
potential, magnetometer (air and ground), various ty-pes of 
electromagnetic, radiometric and soil sampling. 

Geotronics Surveys Ltd. 
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GEOPHY S I C  IS T ’ S C ERT IF  I C A  TE 

I ,  DAVID G. MARK, of t h e  C i ty  of Vancouver, i n  t h e  ., 
Province of B r i t i s h  Columbia, do hereby c e r t i f y :  

That I an a Consulting Geophysicist  of Geotronics 
Surveys Ltd. ,  wi th  o f f i c e s  a t  514-602 West Hast ings S t r e e t ,  
Vancouver 2 ,  B.C. 

I f u r t h e r  c e r t i f y  t h a t :  

1. I a m  a graduate  of t h e  Un ive r s i ty  of B r i t i s h  Columbia 
(1968) and hold a B.Sc. degree i n  Geophysics. 

2. I have been p r a c t i s i n g  i n  my profess ion  f o r  t h e  p a s t  
f i v e  yea r s  and have been a c t i v e  i n  t h e  mining 
i n d u s t r y  f o r  t h e  p a s t  e i g h t  years.  

3. I a m  an a s s o c i a t e  member of t h e  Soc ie ty  of Explorat ion 
Geophysicis ts  and a member o f  t h e  European Associat ion 
of Explorat ion Geophysicists.  

4. This  r e p o r t  i s  compiled from da ta  obtained from 
geo log ica l ,  magnetometer, and VLF-EM surveys c a r r i e d  
out  by Howard A. Larson, geophys ic i s t ,  under my 
superv is ion  during J u l y ,  1973, on t h e  Joan C l a i m  
Group, from re fe rences  as  mentioned under Se lec ted  
Bibliography, and from a personal  v i s i t  t o  t h e  proper ty  
and t h e  a r e a  over a per iod  of  a month dur ing  t h e  f a l l  
of 1969. 

5. I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t  i n  t h e  p r o p e r t i e s  
o r  s e c u r i t i e s  of Yamoto Mining & Smelting Ltd. (NPL), 
Vancouver, B.C. nor  do I expect t o  r ece ive  any i n t e r e s t  
t h e r e i n .  /i @-&d David G a r k  

Geophysicist  

I Geotronics Surveys Ltd. I 
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ENGINEER'S CERTIFICATE 

leptember 

I ,  LAURENCE SOOKOCHOFF, of  t h e  C i ty  of Vancouver, i n  
t h e  Province of  B r i t i s h  Columbia, do hereby c e r t i f y :  

That I a m  a Consulting G:!ologist and an a s s o c i a t e  with 
T.R. Tough & Associa tes  Ltd. ,  wi th  o f f i c e s  a t  519-602 West 
Hast ings S t r e e t ,  Vancouver 2 ,  B.C. 

I f u r t h e r  c e r t i f y  t h a t :  

1. I am a graduate  o f  t h e  Univers i ty  o f  B r i t i s h  Columbia 
(1966) and hold a B.Sc. degree i n  Geology. 

2. I have been p r a c t i s i n g  i n  my profess ion  f o r  t h e  p a s t  
s i x  years .  

3 .  #I a m  r e g i s t e r e d  wi th  t h e  Associat ion of Profess iona l  
Engineers of B r i t i s h  Columbia. 

4. I have s tud ied  t h e  accompanying r e p o r t  dated August 31, 
1973 on geo log ica l ,  magnetometer, and VLF-EM surveys 
submitted by Geotronics Surveys Ltd. ,  w r i t t e n  by David 
G. Mark, geophys ic i s t ,  and concur wi th  f i n d i n g s  t h e r e i n .  

5. I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t  whatsoever i n  t h e  
proper ty  descr ibed  h e r e i n ,  nor  i 
Yamoto Mining and Smelting Ltd. 
t o  r ece ive  any i n t e r e s t  t h e r e i  

11, 1973 

I Geotronics Surveys Ltd. I 
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COST BREAKDOWN 
on 

on t h e  
JOAN CLAIM GROUP 

R A C I N G  RIVER A R E A ,  LIARD M.D., B.C. 

MAGNETOMETER , VLF-EPI AND GEOLOGICAL SURVEYS 

Wages 
H.A. Larson, geophysicist  8c crew c h i e f ,  

R. MacGregor, instrument opera tor ,  
19 days @ $130/day 

19 days @ $80/day 

1 G110 Magnetometer - 19 days @ $20/day 
1 G-28 VLF-EM - 19 days @ $15/day 
1 2-wheel dr ive  r e n t a l  - 19 days /@ $25/day 
Survey suppl ies  
Mapping and Geophysical-Geological Report 
Engineering f e e  

$ 2470.00 

15 20.00 

$ 3990.00 

380.00 
285.00 
475 000 
100 . 00 
800 . 00 
350.00 

$ 6380.00 
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