
GEOPHYSICAL - CEOCHE?lICXL REPORT 

ON 

CLlItI CROUP - . 

Victoria, Elmore F r a c t i o n ,  Copper Canion, 

Victoria F r a c t i o n ,  S u s a n ,  Klondyke (known as the 

2 1 G ,  91C,  2 2 G ,  9%. 2 3 G ,  63C 

LOCATION - 

About 20 nilcs by road N.W. of t h e  C i t y  of 

Dt:ncari, i3.C..  o n  thc C h e i x l i n u s  R i v e r  Road. Appros imte ly  

9 ~ I l c s  w e s t  of iiiglw3:; No. 1 ,  and approximately a t  

I , ~ c i t u ( ! c  49' - 5 3 ' 3 . .  L o n g i t u d e  1 2 3 O  - 4 3 ' W . ,  V i c t o r i a  

3in!ni; i ) l s t r i c t ,  B.C. 
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1. i 

- .  . . ASSESSMENT RE3ORT SUMNARY 

R j r i t e  - cha lcopyr i t e  mineral ized s c h i s t  zones along t h e  Chemainus 

&River at Copper Canyon, and t h e  remains of  an o ld  a d i t  have l e a d  t o  t h e  use 

of V.L.F. (Very Low Frequency)-DI, Crone J.E.M. (Electromagnetic) :and 

magnetometer reconnaissance surveys. 

These surveys loca ted  s e v e r a l  zones which appear t o  have h igher  

conduct iv i ty  than t h e  surrounding rock; over one of  t h e s e  zones a d e t a i l e d  

g r i d  was set  up. 

I.P. ( k d u c e d  P o l a r i z a t i o n )  measurements were obtained. 

Deta i led  V.L.F.-EM, magnetometer, geochemical, seismic and 

The conducting zone (Group B anomalies) over which t h e  d e t a i l e d  work 
L 

was c a r r i e d  out  appears  t o  be about 25 - 40 f e e t  under t h e  su r face ,  10 - 15 
f e e t  wide and at l e a s t  175' long. 

been reached. 

of till (based on t h e  seismic r e s u l t s ) .  

conducting body seems t o  be a high seismic v e l o c i t y  m a t e r i a l  such as d i o r i t e .  

The western end of t h e  anomaly has  not  y e t  

The overburden appears  t o  be about 20 - 25 feet deep and c o n s i s t s  

The rock t o  t h e  south of t h e  l a r g e  

It is recommended t h a t  t h e  l a r g e s t  zone of t h e  Group B anomalies be 

d r i l l e d  t o  f u r t h e r  explore  t h i s  zone. 

The surveys were c a r r i e d  out during sever& days i n  Apr i l  and M a y  

1971 and t h e  p l o t t i n g  arid i n t e r p r e t a t i o r ,  took p l ace  i n  May and June. 

F i e l d  superv is ion  and i n t e r p r e t a t i o n  w a s  c a r r i e d  out  by D r ,  A.B.L. 

b lh i t t l e s ,  Ph.D., consu l t ing  geophys ic i s t  and M r ,  F. Loring, P.Eng. 



2. 

1. HISTOBY 

"he f i r s t  recorded mining i n t e r e s t  i n  t h e  Mount S icker  a r e a  occurred 

51 t h e  yea r  1897, fol lowing a f o r e s t  f i r e  which exposed gossans on what would 

l a t e r  become t'ne Lenora and Tyee south o r e  bodies  of Mount S icker  Mines. 

?"ne claim a r e a  first appears  in t h e  Minis te r  of  Mines annual r e p o r t  

f o r  t h e  year  1898, which repor ted  on t h o  Copper Canyon claim as follows: 

"On t h i s  claim a tunne l  has  been run  100 f e e t  a longside a qua r t z  
reef  h ighly  mineral ized with copper p y r i t e s .  
r e e f  is 18 inches." 

The width of t h e  

The claim a r e a  agein appears i n  t h e  1903 r e p o r t ,  which mentions 

n i n e r a l i z e d  l e n s e s  occurr ing  on t h e  Vic to r i a  a d  Copper Canyon c ia ims ,  and 

s t a t e s  t h a t  t'ney a r e  smal le r  s i z e  than previous ly  noted,  with t'ne l a r g e s t  

showing a width of only 6 o r  7 f e e t ,  and t h e  mine ra l i za t ion  c o n s i s t i n g  of 

Quartz, with i r o n  su lphides ,  o r  p y r r h o t i t e ,  with a s m a l l  quan t i ty  of chalco- 

p y r i t e .  

i . e ,  t h e  Mount S icker  orebody, a r e  lacking.  Again i n  t h e  1903 r e p o r t ,  t h e  claim 

a r e a  is repor t ed  on as being owned by t h e  Mount S icker  and Brenton Mines, Ltd., 

They a l s o  s t a t e  t h a t  t h e  b a r i t e s  found on t h e  upper p a r t  of t h e  h i l l ,  

who d id  ex tens ive  work on t h e  Vic to r i a  and Copper Canyon claims. 

s t a t e s  t h a t  t hese  claims are loca ted  along t h e  s t r i k e  o f ,  and on t h e  same band 

The r e p o r t  

of s c h i s t s  as occurr ing  on t h e  Tyee and Lenora p r o p e r t i e s ,  and that  t h i s  band 

can be t r aced  from t h e s e  p r o p e r t i e s  through t h e  V i c t o r i a  and Copper Canyon 

claims. On t h e  V i c t o r i a  c la im,  t h e r e  w i t s  r epor ted  2 t e s t  p i t s ,  and a tunnel  

150 f e e t  i n  l eng th ,  dr iven below t h e  p i t s .  Two s h o r t  c ross -cu ts  from t h i s  

tunnel  showed a mineral ized zone i n  t h e  s c h i s t  t o  the no r th ,  and d i o r i t e  t o  t h e  

south. On t h e  s t e e p  bank of  t h e  r i v e r ,  outcrops of f a i r l y  s o l i d  i r o n  su lphides  

were r epor t ed ,  and were t e s t e d  by tunne1.s a few f e e t  long ,  showing a s m a l l  

amount of copper,  and low gold values.  

Again i n  t h e  1903 r e p o r t ,  work i s  repor ted  on t h e  west bank of t h e  

r i v e r ,  on t h e  Copper Canyon claim. Bere a tunnel  w a s  d r iven  t o  t h e  west 
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fol lowing the s t r i k e  of t he  s c h i s t s  l o r  310 feet .  

width from one t o  18 inches  can be traced i n  t h e  roof  of t h i s  tunnel  f o r  135 

fee t  from t h e  mouth, a t  which po in t  it s tops .  From t h i s  tunnel  5 cross-cu ts  were 

d-iven, i n  no r th  and south d i r e c t i o n s ,  obviously looking f o r  an extension of t h i s  

quartz ve in ,  bu t  without success.  

dr iven up t o  surface.  

qua r t z  ve in ,  which contained a cons iderable  amount of i r o n  su lphides  and some 

A qua r t z  ve in  varying in 

From t h e  end of t h e  tunnel ,  a raise was being 

The only mine ra l i za t ion  of any importance noted was i n  t h e  

s m a l l  Gercentage of copper, with low gold values.  

The claim area appears  again in t h e  1928 r e p o r t ,  as being owned by t h e  

Cheaainus Valley Mining Company, Limited, a re-crganizat ion of t h e  Nount S icker  

and Brenton Mines, Limited. The r e p o r t  is as fol lows:  

"Considerable work w a s  done on t h e  property beTore t h e  w a r ,  c o n s i s t i n g  
of a 300 foo t  s h a f t ,  and d r i f t s  from it  02 one claim,  a s h o r t  t unne l  
and a g r e a t  dea l  of su r f ace  work on another  c la im,  all exposing, it 
is s t a t e d ,  some a t t r a c t i v e  copper showings. The company is contemp- 
l a t i n g  resuming opera t ions  i n  t h e  nea r  future." 

Mineral r i g h t s  were acqilired by t h e  present  owners in 1970. Progress  

t o  d a t e  is covered by the accompanying r epor t s .  
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2. 1XSTRTJE.IENTS USED 

( i )  V.L.F. - EN Units 

The instruments  used f o r  t h i s  po r t ion  of  t h e  work were: t h e  Ronka DI-16 

and t h e  Crone Radem. 

waves emitted by t h e  U. S. submarine r a d i o  s t a t i o n s .  The s t a t i o n  used i n  t h i s  

survey was Jim Creek Washington (near  S e a t t l e )  at 18.6 Kilocycles/sec. 

Both make use of t h e  magnetic p a r t  of t h e  electromagnetic 

The Ronka m-16 measures t h e  tilt angle  ( t o  so) of the  magnetic 

compooent of t h e  V.L.F. - EIY wave. 

i istrurnent was used. 

Only t h e  tilt angle  measurement of  t h i s  

The Crone RADD4 is a s i m i l a r  instrument except t h a t  both t h e  tilt angle  

+ + ( t o  - 1' i n  most readings)  and f i e l d  s t r e n g t h  (FS t o  - lWL) were recorded and 

used . 
The ground s l o p e  was a l s o  recorded in degrees s o  t h a t  t h e  e f f e c t  of 

topography could be estiziated. 

The f i r s t  d e r i v a t i v e  of t h e  tilt angle  ( t h e  s lope  of the  tilt angle  

p l o t ,  which is found by s u b t r a c t i n g  one s t a t i o n ' s  tilt angle  value from t h a t  of 

t he  next s t a t i o n  and d iv id ing  by the  d i s t a n c e  between s t a t i o n s )  was a l s o  used 

s i n c e  it is l e s s  inf luenced by topography. 

a r e  i n  degrees pe r  foo t  ( O/ft.'). 

The values  of t h e  first d e r i v a t i v e  

I n t e q r e t a t i o n  is based on nethods discilssed by Whit t les  (1969) and 

( i i )  E.M. Survey Unit 

A Crone J.E.M. two frequency u n i t  was used. Measurements p r e c i s e  t o  
+ - 1" iz r e s u l t i n g  tilt angle. Frequencies are 480 cps. and 1800 cps. 

The unit c o n s i s t s  of two c o i l s  each with a t r a n s m i t t e r  - r e c e i v e r  unit 

a d  ba t te ry .  

c o i l  v e r t i c a l )  t h e  o t h e r  is receiving.  

While one loop is t r a n s m i t t i n g  from a v e r t i c a l  p o s i t i o n  (plane of 

The c o i l s  a r e  then reversed as r e c e i v e r  

r 

I 
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and t r a n s m i t t e r .  The d i p  angle  f o r  both ' c h i e f '  and ' he lpe r '  a r e  recorded,, I n  

t h i s  survey two spacings between loops were used at d i f f e r e n t  s t a t i o n s  - 50' and 

100'. The r e s u l t i n g  d i p  angle  ( t h e  a d d i t i o n  of t h a t  obtained by 'he lper '  and 

' c h i e f ' )  is ? l o t t e d  a t  t h e  c e n t e r  s t a t i o n  between t h e  two loops,  

( i i i )  Fiagnetometers 

+ 
Two u n i t s  were used - t h e  McThar M700 ( p r e c i s i o n  - 5 gammas) and t h e  

+ Sabre Mark I1 ( p r e c i s i o n  - 20 gammas) produced by Geotronics Instruments Ltd., 

Burnaby, B.C. A l l  d a t a  w a s  co r r ec t ed  t o  base s t a t i o n  (OOW, OON) as -90 gammas. 

-411 surveys were looped iato t h e  base s t a t i o n  and co r rec t ed  f o r  d r i f t  and 

nagnet ic  v a r i a t i o n s .  

( i v )  Geochemistry Kit 

A f i e l d  k i t  made by Jens  Elorgenson Laborator ies ,  Toronto) was used, 

-411 s o i l  samples were talcen by an ailger from a depth of about 3 f e e t .  

300 mg. of each sample was placed in a t e s t  tube and 5 m l .  of t h e  heavy 

metal bu f fe r  w a s  added. 

then decanted and 1 m l .  of t h e  i n d i c a t o r  s o l u t i o n  added. The c o l o r  of t h e  

h d l c a t o r  g ives  a rough guide t o  t h e  percentage of heavy metal  p re sen t  in t h e  

saxple.  (b lue  50 ppm., pu rp le  A 100 ppm. r e d  200 ppm. ) 

(v) Induced P o l a r i z a t i o n  Unit 

The s o l u t i o n  was shaken and then  centr i fuged.  It was 

A Crone Condensor Discharge u n i t  was used. P rec i s ion  in determining 

Both c h a r g e a b i l i t y  and + c h a r g e a b i l i t y  w a s  es t imated t o  be - 0.5 mill iseconds.  

r e s i s t i v i t y  were ca lcu la ted .  The Wenner a r r a y  was used as e l ec t rode  a r a - g e m e n t s .  

Porous p o t s  f i l l e d  with s a t u r a t e d  CuS04 s o l u t i o n  were used f o r  vo l t age  e lec t rodes .  

Current e l e c t r o d e s  were copper s takes .  ,Ql e l e c t r o d e s  were wet with a salt 

s o l u t i o n  be fo re  readings were taken, 

( v i )  Seismic Unit 

A S o i l t e s t  Inc. Model l l 7 C  seismic t imer  w a s  used. Reading p r e c i s i o n  t o  

4- - l@, o r  b e t t e r .  Tne u n i t  c o n s i s t s  of a seismic t imer ,  a hammer and hammer p l a t e .  
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( v i i )  Line Surveying Equipment 

Lines  were surveyed and c u t  where necessary. Brunton compasses on 

t r i p o d s  and 'poly cha ins '  were used f o r  most l i n e s .  Distances were co r rec t ed  

f o r  s lope ,  which w a s  es t imated with Suunto inclinometers.  

It is est imated t h a t  t h e  100' s t a t i o n  l o c a t i o n s  a r e  p r e c i s e  t o  about 

+ - 10 fee t  while t h e  s t a t i o n  l o c a t i o n s  over t h e  g r i d  centered at boob!, 300s a r e  

p r e c i s e  t o  - 2 f e e t .  + 

I 
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3 .  PROPE2TY DESCRIPTION LOCATION AND ACCESS. 

The property l o c a t i o n  is shovm i n  Figures  1 and 2, nea r  t h e  town of 

Chsmainus, on Vancouver I s l and ,  B.C., Canada. It is reached by use of t h e  

7. I I 

KacNillan-3loedel logging road s t a r t i n g  a t  the  I s l a n d  Highway j u s t  sou th  of 

Chenainus cu to f f .  Some 8 miles along t h e  logging road a small s i d e  road c u t s  

o f f  t o  t h e  east  and e n t e r s  claim 22G. This  claim access  road proceeds r i g h t  

dotvn t o  t h e  Chemainus River as shown i n  Figure 3 .  Severa l  old logging roads 

c u t  through t h e  property as does t h e  Chemainus River and a small stream. The 

p rope r ty  is f a i r l y  f l a t  t o  t he  west, b u t  s t e e p  n e a r  t h e  r i v e r .  An o l d  mine 

a d i t  on t h e  R i v e r ' s  edge is a s h o r t  d i s t a n c e  no r th  of a n  old s h a f t .  

s h a f t ,  c l o s e  t o  300s - OW is about 15 f e e t  a c r o s s  and 30 f e e t  deep. 

t h e  remains of s e v e r a l  o ld  bai)dings and machinery i n  t h e  area, 

This mine 

There a r e  

Kost of t h e  area is covered w i t h  overburden, and small and l a r g e  

t r ees  with s l i g h t  undergrowth. 

The geo log ica l  f e a t u r e s  w i l l  be descr ibed i n  Sect ion 5. The observable 

s t r u c t u r e  - a t  the R ive r ' s  edge - showed a number of s c h i s t i c  formations,  with 

ininor mine ra l i za t ion ,  s t r i k i n g  S 8oow and dipping about 70" t o  t h e  south. 

K n e r a l i z a t i o n  is mostly p y r i t e  with some chalcopyri te .  

\ 
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4. O'?!h?RSHIP 

The Copper Canyon Group of c la ims is owned by M r .  G. Kinnard, 

Xanaimo, Mr. F. Loring, P.Eng., Coombs, and D r .  A. B. L. Whi t t l e s  of Nanaimo. 

These claims are: 

Vic to r i a  

Elmore F rac t ion  

Copper Canyon 

Vic to r i a  F rac t ion  

Susan 

Klondyke 
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5. GEOLOGY 

The area c o n s i s t s  of d i o r i t e  and s c h i s t  formations running nea r ly  e a s t  

and west. The s c h i s t  formation observed on C l a i m  22G is assumed t o  be t h e  sane 

formation which runs through t h e  M t .  S i cke r  Mines Ltd. group of claims t o  t h e  

e a s t .  

mineral ized zones on the  claims t o  t h e  east  (on M t .  S icker) .  These include one 

( a t  t h e  southern edge of t h e  s c h i s t  zone t h a t  runs through t h e  p rope r ty )  which h a s  

' h i g h e r  copper and lower zinc content  than the  n o r t h  ve in ' .  The n o r t h  vein is 

l o c a t e d  a t ,  o r  c l o s e  t o ,  t h e  northern edge of t h e  s c h i s t  zone. 

The Annual Report of t he  Min i s t e r  of Nines (1928) no te s  t h a t  t h e r e  are two 

On claim 22G t h e  s c h i s t  zones are apparent on t h e  r i v e r  bank, and s t r i k e  

about N.( 80°& dipping 70" t o  t h e  south.  

t o  be, i n  p a r t ,  r e l a t e d  t o  the  s c h i s t  zones, somewhat i n  t h e  manner of t he  M t .  

S i cke r  depos i t s .  

more compact and l e s s  f o l i a t e d  than t h e  M t .  S i cke r  deposi ts .  

The mine ra l i za t ion  on claim 22G appears  

The s c h i s t  zones on claim 22G are r epor t ed  t o  be  more s i l i c i o u s ,  

The o l d  a d i t  on claim 22G appa ren t ly  was explor ing the  southern edge of 

E? s c h i s t  zone. According t o  the  1898 Annual Report t h e  mineralized zone explored 

by t h i s  o l d  a d i t  was a ' qua r t z  reef ,  h igh ly  mineralized with copper p y r i t e s .  The 

x i d t h  of t he  reef is 18 inches ' .  

p y r r h o t i t e  i n  t h e  1903 Annual Report. 

percentage of b a r i t e  found i n  t h e  Lenora-Tyee (on M t .  S i cke r )  deposi ts .  

Some mention is made of t h e  magnetic mineral  

The depos i t  appears  t o  l a c k  the  l a r g e  

The mining r e p o r t  of 1903 discussed the  underground work t o  some ex ten t .  

The mine ra l i za t ion  observed on the  r i v e r  bank disappeared 135 f e e t  i n ,  which 

corresponds t o  t h e  V.L.F.-EM high observed a t  lOOW, ZOOS (which appears  q u i t e  

l o c a l i z e d ) .  The a d i t  cont inues f o r  ano the r  200 f e e t  with cross-cuts  o f f  n o r t h  and 

south.  

t h e  s c h i s t  zone. 

Most of the underground work bey0n.d the  135 f e e t  c u t  o f f  appears  t o  be i n  

Other q u a r t z  ve ins  were observed t o  t h e  south of t h e  a d i t .  One ( a t  



# 
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approximately 200W 800s - see Fig. 3 )  was opened by a s h o r t  b l a s t  hole  and a grab 

s a q l e  taken. This  assayed a t  10.2% copper. 

i n  a d i f f e r e n t  d i r e c t i o n  t o  t h e  shea r  zones, about N 6 5 0 ~ .  

These small veins  appear  t o  s t r i k e  
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6. GEGTHYSICAL SURVEYS 

I. ECGNMAISSANCE PROCEDURZS 

( a )  General F i e l d  Procedures (Refer  t o  Fig. 3 )  

The Copper Canyon claim was surveyed i n  1897 and l a t e r  Crown Granted. 

As a r e s u l t  of t he  age of t he  survey no l o c a t i o n  p o s t s  could be found, s o  t h e  

geophysical  survey l i n e s  a r e  loca t ed  with r e spec t  t o  t h e  o ld  a d i t  and s h a f t  

p re sen t  on the  property,  as  shown i n  t h e  diagrams ( s e e  Fig. 3 ) .  

shown on survey maps as being loca ted  about 100' sou th  of t h e  No. I pos t  of C l a i m  

The a d i t  is 

22G which w a s  l oca t ed  (70 y e a r s  ago) on the  west bank of the, Chemainus River. 

A base s t a t i o n  ms s e l e c t e d  on t h e  s i d e  of an o l d  roaduag, a d  is 

m r k e d  by a stump, 4" t h i c k ,  4' high and squared on 3 s ides .  

vias run t o  the  west f o r  1000' us ing  brunton compass (on t r i p o d )  and polychain,  

co r rec t ed  f o r  s lope.  

A base l i n e  (GOOK) 

This l i n e  vias flagged every 50 ' .  

Severa l  reconnaissance l i n e s  were then run o f f  n o r t h  and sou th  from t h e  

base l i n e  as  sbown i n  t h e  diagrams, u s ing  coripass and polychain f o r  t h e  most p a r t .  

Seve ra l  anonialous readings were obtained a long  t h e s e  l i n e s ;  t h e  s t r o n g e s t  

and l a r g e s t  was found i n i t i a l l y  a t  400W, 300s. This was a V.L.F.-EM anomaly which 

was f u r t h e r  explored over a 200 f o o t  square with s t a t i o n s  over  a 25 f o o t  g r id .  

This  r e p o r t  now d i scusses  the  f ind ings  and i n t e r p r e t a t i o n  of t h e  

reconnaissance l i n e s  and d e t a i l e d  surveys. 

( b )  Kametometer Survey (Reconnaissance) 

The p o s s i b i l i t y  of p y r r h o t i t e  i n  t h e  cleposits and the  l i k e l y  magnetic 

c o n t r a s t  between the  s c h i s t  and d i o r i t e  suggested t h a t  a magnetic survey might 

prove of some use. 

c lus ive .  

The r e s u l t s  of t he  reconnaissance survey (Fig. 4) a r e  incon- 

The l a r g e  highs and lows' a r e  appa ren t ly  a s s o c i a t e d  with metal  o b j e c t s  

l y i n g  on the  s u r f a c e  (machinery, e t c . )  and t h e r e  is no o v e r a l l  p a t t e r n  c l e a r l y  

ev iden t .  

The d e t a i l e d  survey (discussed la te r  i n  Sect ion 6 11) d id ,  however, 

/' 

\ '  
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sho::' some c o r r e l a t i o n  t o  the  V.L.F.-EM r e s u l t s ,  and wi th  t h e  hypothesized l o c a t i o n  

of t h e  s c h i s t  zone. 

The McPhar 14700 magnetometer was used f o r  t h i s  p a r t  of t he  magnetic work. 

All work s t a r t e d  a t  the  base s t a t i o n  (OO\V OON) and a ser ies  of loops were taken. 

The base s t a t i o n  value vias s e t  a t  -90 gammas. 

( c )  Crone EM Seconnaissance Survey 

The instrument used was the  Crone JEM discussed ear l ie r  i n  Sect ion 2. 

The r e s u l t s  of the survey are shown i n  Figures  5 ,  6, 7 and 8. 

diagrams give a l l  t h e  readings obtained a s  p r o f i l e s ,  while t h e  l a s t  two simply 

emphasize t h e  l a r g e s t  r e s u l t i n g  tilt ang les ,  and those t h a t  occur on both high and 

low frequencies .  

i s  p r e c i s e  only  t o  about - lo. Very l i t t l e  weight can t h u s  be given t o  anomalies 

The f i r s t  two 

A l l  values  above +lo a r e  noted on Figures  7 and 8, but  t he  survey 

+ 

o f  + 10. 

A s  a l r eady  noted, t h e s e  u n i t s  employ two frequencies ,  and a lower 

frequency gene ra l ly  means a deeper pene t r a t ion  is achieved. 

Spacing a l s o  a f f e c t s  the e f f e c t i v e  pene t r a t ion .  A t  100 f e e t  between 

u r , i t s  t h e  e f f e c t i v e  pene t r a t ion  would be approximately 50 f e e t .  

These types of u n i t s  a r e  gene ra l ly  not  very e f f e c t i v e  with the  d i s -  

seminated type of deposi t  t h a t  we are appa ren t ly  d e a l i n g  with on t h i s  claim. 

The Crone JEM u n i t  gene ra l ly  e l imina te s  r e g u l a r  topographical  f e a t u r e s  

b u t  would appear  t o  be inf luenced by l a r g e ,  r ap id  changes i n  topographical  s l o p e  

( f o r  example v/here one of t he  u n i t s  is a t  t h e  top  of a h i l l ,  t he  o t h e r  p a r t  way 

down the  s lope ) .  For t h i s  reason anomalies obtained i n  such r eg ions  cannot be 

given much weight i n  i n t e r p r e t a t i o n .  The same is  t r u e  f o r  readings made i n  t h e  

region of metal s h e e t s ,  machinery, e t c .  
! 

For a reading t o  be considered s e r i o u s l y  one should observe a high on 

b o t h  l o x  and high frequencies  a t  about t he  same s t a t i o n .  Furthermore, s i n c e  
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h ighe r  f requencies  correspond t o  less  pene t r a t ion  (higher  f r equenc ie s  more r e a d i l y  

induce counteract ing s u r f a c e  c u r r e n t s  i n  the  s o i l ) ,  a value which is h ighe r  on the 

h i g h  frequency than on t h e  low frequency would tend t o  i n d i c a t e  a more s u r f a c e  

(overburden) e f f e c t .  

If vie e l imina te  those anomalous tilt  angle  readings t h a t  can be  a s s o c i a t e d  

v i t h  topographical  changes, s u r f a c e  (overburden) e f f e c t s ,  metal, o r  which do no t  

g ive  highs on both high and low frequencies  we have t h e  fol lowing anomalies t h a t  can 

uniquely be a s s o c i a t e d  with inc reases  i n  conduct ivi ty  a t  depth: 

OO!V 

2GO% 50s 
275s ( d i r e c t l y  abova t h e  o l d  a d i t )  

200w 650s 

All t'nree are assoc ia t ed  -Gi'ih t h e  V.L.F.-EM anomalies discussed i n  t h e  

next  s e c t i o n  (6I( d) ) . 
3 h i l e  t he  anomalies a t  40CY1, 250s (Fig. 8, + 2 O )  and 400 W, 350s (Fig. 7, 

+ lo) do not  occur a t  exac t ly  the same l o c a t i o n  it  is i n t e r e s t i n g  t o  note t h a t  t h e  

s t a t i o n  l o c a t i o n  of t he  instruments  are r i g h t  on the conducting zone ind ica t ed  by 

t h e  V.i.F.-EM readings.  A s t r o n g e r  e f f e c t  might have been obtained i f  t he  s t a t i o n s  

':;ere s h i f t e d  by 50 f e e t .  This should be checked. 

No s t r o n g  r e l a t i o n s h i p s  appear  t o  e x i s t  between the  Crone JEM and 

magnetic r e s u l t s .  

Crone JEl4 high a t  OCOW, 275s (Figures  4, 7 & 8) and again a t  3OOVJ 150s (Figures  

There is a s l i g h t  suggest ion of a magnetic low occurr ing a t  t he  

4 & 8:. 

( d )  V.L.F.-ZM Beconnaissance Survey 

A s  noted ear l ie r  i n  Sect ion 2, two instruments  were used -- an EN-16 

(Xonka) and a Crone RADEM. 

11 t o  21. 

The r e s u l t s  f o r  each l i n e  a r e  i l l u s t r a t e d  i n  Figures  

Tne tilt ang les  i n  degrees (of the r e s u l t a n t  magnetic component of the 
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V.L.F.-ZN f i e l d ) ,  the s lope of t he  ground ( i n  degrees) ,  and t h e  f i r s t  d e r i v a t i v e  

o f  t h e  tilt angle  a r e  recorded on these  p r o f i l e s  ( see  Sect ion 2 ( i )  

d i scuss ion  of how the  f i r s t  d e r i v a t i v e s  are obtained) .  

f o r  a 

All the  first d e r i v c t i v e  values  are i n  t u r n  p l o t t e d  on Fig. 3 ,  t he  

diagram showing the phys ica l  features of t he  claim. The method by which t h e  first 

d e r i v a t l v e s  a r e  obtained (e.g. t he  s l o p e s  of t h e  tilt angle  p r o f i l e s )  means t h a t  

t h e  negat ive values  a r e  a lone s i g n i f i c a n t .  

T'ne contour maps, Figures  9 and 22, viere made from the first d e r i v z t i v e  

values .  Figure 23 r ep resen t s  a contour map of tne f i e l d  s t r e n g t h  readings taken 

ove r  t he  small g r i d  centered a t  gOOS, 400W. 

2 3 )  a i l1  be discussed l a t e r  i n  g r e a t e r  d e t a i l  (See Section 6 II(g) >. 
These d e t a i l e d  diagrams (Fig. 22 & 

I n  making Figure 9, a l l  anomalies a s soc ia t ed  with'  r ap id  topographical  

changes were not  considered s i n c e  they-cannot be uniquely assigned as  conduct ivi ty  

The topographical  changes apparent ly  can cause changes of -.lGO/ft i n  t h e  ' ,changes.  

t i l t  ang le  of t h e  V.L.F. f i e l d  i n  t h i s  area, and under the moisture cond i t ions  of t he  

time ( f a i r l y  damp). 

Eence values  g r e a t e r  than t h i s  (- . lOO/ft)  were considered t o  r e f l e c t  t r u e  conduct- 

i v i t y  changes. This l eaves  s e v e r a l  anomalies t o  5e discussed. 

This should be less  as the  ground d r i e s  out  during t h e  summer. 

One anomaly follovis t h e  s t r i k e  of t h e  s c h i s t  zones f r o n  t h e  o l d  a d i t ,  

A second one is and terminates  about 300 f t .  i n  from r i v e r  bank a t  20GW, 160s. 

h igh ly  l o c a l i z e d  a t  lOOW, 280s. Note t h a t  t he  contours  of both of t hese  seem t o  

bend s l i g h t l y  t o  the south.  A small ( t h i r d )  one is evident  a t  OOW, 2258. These 

zones a r e  appa ren t ly  a s s o c i a t e d  with t h e  mineralized zone the  o ld  workings were 

explor ing,  The two l a r g e r  ones terminate  about t he  same d i s t a n c e  i n  from t h e  

r i v e r  .bank a s  did the o ld  underground working. These t h r e e  anomalies w i l l  be 
, a l  %~!, 

c a l l e %  Group k f o r  t h e  r e s t  of t h i s  r epor t .  

The l a r g e s t ,  s t r o n g e s t  and most i n t e r e s t i n g  anomaly l i e s  d i r e c t l y  west 
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of  the  anomalies a s s o c i a t e d  with t h e  o l d  workings (Group 

and t h e  two sma l l e r  ones are c a l l e d  Group B. This  group 

i n  conduct ivi ty .  The s t r i k e  is similar t o  t h a t  of Group 

A ) .  This l a r g e  

r e f l e c t s  a good 

A. 

d 

15 9 

anomaly 

change 

The two smaller anomalies b e a r  a similar r e l a t i o n s h i p  t o  t h e  l a r g e  one 

o f  Group B,  as do the two smaller ones i n  Group A t o  t h e  l a r g e s t  one of Group A. 

It is important t o  note t h a t  t he  end of Group B is  still no t  i n  s i g h t  

a l though it  extends over  175 f e e t  and is  approximately 50 f e e t  wide. 

It is  a l s o  viorth no t ing  t h a t  t he  most e a s t e r l y  contour appears  t o  be 

b e n t  s l i g h t l y  t o  the no r th  - i n  the opposi te  d i r e c t i o n  t o  t h e  anomalies a s s o c i a t e d  

with t h e  o l d  a d i t .  

- I f  t h e  l a r g e  anomaly of Group B is due t o  mine ra l i za t ion  then it  is - 
l i k e l y  t o  be disseminated s i n c e  i t  does not  s t r o n g l y  a f f e c t  the Cror,e ZEN u n i t .  

The V.L.F. u n i t  is mora s e n s i t i v e  t o  disseminated mineral izat ion.  

One must po in t  out  t h a t  one can only i n f e r  a change i n  conduct ivi ty  -- 
t h e  e f f e c t  may be due t o  g raph i t e ,  c l a y ,  a water f i l l e d  f r a c t u r e ,  and not 

n e c e s s a r i l y  mineral izat ion.  The l a r g e  anomaly of Group B does no t  a p p e m  t o  be 

s i q l y  a change from one rock type t o  ano the r  s i n c e  the  tilt  angle  sviings about 

equa l  p o s i t i v e  and negat ive over t h e  conductive zone. 

One o t h e r  i s o l a t e d  anomaly appears i n  the  a r e a  t o  t h e  south of thesbase 

l i n e  ( loca t ed  a t  200u', 560s). This  is as soc ia t ed  with the Crone JEN r e s u l t s  of  

F igu res  7 and 8, and does not  appear t o  be r e l a t e d  t o  topography changes. This  

one might be a s s o c i a t e d  with the small p y r i t e  bear ing s c h i s t  zone noted on the  

r i v e r  bank near  t he  end of l i n e  loo'/{. This anomaly should be rechecked ( s i n c e  it 

i s  near  t he  road it  mLght have been inf luenced by t h e  presence of a c a r ) .  

V.L.F. r e s u l t s  f o r  l i n e  3OOW are completed a f u r t h e r  check would be a v a i l a b l e .  Tne 

anomaly does, a t  t he  p re sen t  time, seem t o  be of minor importance. 

If t h e  

Three o t h e r  groups of anomalies appear t o  be s i g n i f i c a n t .  

negat ive F i r s t  Derivat ive values  obtained nea r  OOK, 5OON, and lOOUV, 5OON (Group E )  

The l a r g e  
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need t o  be d e t a i l e d  f u r t h e r  be fo re  any explanat ion can be offered.  These anomalies 

may, however, be r e l a t e d  t o  ano the r  s c h i s t  zone. 

t h e  ground near  OOV!, 5OON. 

There is a s l i g h t  depression i n  

The o t h e r  two groups of anomalies nay be r e l a t e d  s i n c e  they are  q u i t e  

similai- i n  character .  These a r e  loca t ed  as follows: 

Group C -- -.24O/ft a t  OOK, 3OON. 
-.16o:/ft at, OOW, 2 0 0 ~ .  

Group D -- -.16O/ft a t  400W, 212K. 

-.12O/ft a t  LtOOW, 140N. 

Group D anomalies a r e  loca t ed  on f l a t  ground and t h e r e f o r e  a r e  l i k e l y  t o  

be s i g n i f i c a n t .  

approximately 100 f e e t .  

Both the  anomalies i n  GI-OUP C and Group D are sepa ra t ed  by 

The r a t i o  of 1st d e r i v a t i v e  vaI.ues f o r  both Groups are:  

Group C -- = 0.67 

Group D -- os~ = 0.69 

s o  they a r e  q u i t e  similar i n  cha rac t e r .  The JEN Crone high (+ 2 ' )  obtained a t  

2007/, 50s could vie11 r e f l e c t  a con t inua t ion  of t he  40OW, 140N anomaly. This could 

be checked ou t  i n  f u r t h e r  surveys. 

Taken i n  t o t a l  t he  reconnaissance work l e a d s  t o  t h e  formulation of a 

hypothesis  which can guide,  and be checked by f u r t h e r  work. This  is given i n  the  

f o l l o x i n g  sec t ion .  

( e >  I n t e r p r e t a t i o n  

A working hypothesis has been constructed i n  Figure 10. It is suggested 

a s  a poss ib l e  expianat ion of the geophysical anomalies and the knowledge of t h e  

a r e a  as o u t l i n e d  i n  the va r ious  Annual Reports t o  the  Min i s t e r  of Nines. 

h e r e  suggested t h a t  t he  Group k and Group B anomalies are  t h e  same zone s i n c e  t h e i r  

It is 
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c h a r a c t e r s  (one s t r o n g  V.L.F. high flanked by two smaller ones) are sirr'l ri ar .  The 

s t r i k e  of  50 th  are sirriilar and c o r r e l a t e d  t o  the  suggested s t r i k e  and l o c a t i o n  

(Annual Report 1903) of the s c h i s t  zone. 

It is f u r t h e r  suggested t h a t  t hese  tvio groups of anomalies o r i g i n a l l y  

l a y  a long  the  soathern boundary of t he  s c h i s t  zone, b u t  t h a t  the e a s t e r n  p o r t i o n  

con ta in ing  the a d i t  and Group A anomalies f a u l t e d  o f f  and ivas d i sp laced  n o r t h  

and dowmiard with r e spec t  t o  the  ivestern p a r t  of C l a i m  22G. The a d i t  is shown 

i n  the 1903 Annual Report as  probably being loca ted  c lose  t o  the  southern boundary 

of  t h e  s c h i s t  zone t h a t  cont inues down Mt;. S i cke r  from the  Lenore and Tyee clairris. 

Thi.s hyFothesis c o r r e l a t e s  vjell. with the  r e s u l t s  obtained t o  the  no r th  

of  the base l i n e .  Hence Group C and Group D anornslies Kould r ep resen t  t i e  

northern bomdary of t he  s c h i s t  zone. 

ZS noted i n  t h e  previous s e c t i o n ,  and do not appezr t o  continue unbroken a long  t h e i r  

Groups C and D a r e  q u i t e  s i n i l a r  i n  c h a r a c t e r ,  

s t r i k e s .  

o r i g i n a l l y  p a r t  of t he  same zone but  were d i sp laced  (-270') when t h e  east  block 

The b e s t  c o r r e l a t i o n  v;ith t h e  p re sen t  da t a  suggests  t h a t  they were 

f r a c t u r e d  o f f  and moved down and t o  the  north.  

Hence one can i n f e r  a f a u l t  running almost north-south,  and dipping t o  

t h e  e a s t .  

o f  the s t e e p  bank t h a t  s t r i k e s  from about. 4OOii'!, 600s t o  OOOW, 400N. 

s o r e  phys ica l  evidence t o  support  t h i s  hypothesis.  

The upper (western) edge of t h i s  f a u l t  l i n e  would run a long  the  edge 

There is t h u s  

The d i s t o r t i o n  of t he  Group fi and B anomalies a long  t h i s  hypothesized 

f a u l t  l i n e  a l s o  checks. 

There is o t h e r  reported evidence f o r  no r th  - south f a u l t i n g .  In the  1503 

Annual Report t h e r e  is the  fol lowing s ta tement:  "It is claimed, and with some 

evidence t o  back t h e  supposi t ion,  t h a t  t h e  mineralized zone a t  the  e l e v a t i o n  of 

t h e  Key C i ty  C l a i m  (#37G) has been d e f l e c t e d  t o  the  south o r  i n t o  the  XL claim 

(#lgG) ground". The "Geophysical Report on Mt. S icke r  Mines Ltd. (N.P.L.)" of  
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Nov. 30, 1968, a l s o  ( i n  the  Summary, page 7)  i n d i c a t e s  t he  p o s s i b i l i t y  of 

" f l e c t u r e s  toward the  n o r t h  and south" which the  au tho r s  of t h e  1968 Report 

i n t e r p r e t e d  as  folding. 

The rock type t o  the south of t he  Group I3 anomalies has  the  seismic 

c h a r a c t a r i s t i c  of a rock such as  g r a n i t e  ( d i a r i t e ? )  (See s e c t i o n  7 I I ( h ) ) .  Diori.te 

bou lde r s  were obssrved i n  t h i s  region. 

underground working on the Vic to r i a  C l a i m  (#21G - a c r o s s  the  r i v e r  from 22G) i n t e r -  

s e c t e d  d i o r i t e  t o  the south. 

It is noted i n  the  1903 Annual Report t h a t  

"Some 80 f e e t  v e r t i c a l l y  below t h e s e  p i t s  a tunriel  

has  been dr iven 150 f e e t  i n  a S 8003 d i r e c t i o n ,  appa ren t ly  with t h e  i n t e n t i o a  of 

c u t t i n g  these  exposures a t  t h a t  depth. :From the  i n n e r  end of the tunne l  a c r o s s  

c u t  has  been run south f o r  25' and i n t o  d i o r i t e " .  D i o r i t e  was a l s o  reported on 

200'?!, 700s by one of t he  f i e l d  crews or' t h e  p re sen t  survey. 

been confirmed. 

It has  no t ,  however, 

, The magnetic reconnaissance r e s u l t s  (Fig. 4) can be r e - i n t e r p r e t e d  i n  t he  

l i g h t  of t he  above hypothesis.  

i s  more magnetic than the  green s c h i s t  and d i o r i t e ,  t h i s  would account f o r  t h e  

high t r e n d s  a long  base l i n e  from 10015 t o  300 Vi, and along l i n e  300N from OON t o  

300s 

I f  the b l ack  s c h i s t  reported observed i n  t h e  a d i t  - 
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11. DETAIIJD SURVEYS 

Kagnetometer readings were taken over a 200 f o o t  X 200 f o o t  g r i d  

c e s t e r e d  a t  4COY, 300N. S t a t i o n  readings viere spaced a t  25 f e e t  on 25 fee t  l i n e s .  

All d a t a  was time co r rec t ed  and t i e d  i n t o  the  base s t a t i o n  (OOW, OON as -90 gammas). 

The r e s u l t s  a r e  contoured i n  Fig. 24. The main f e a t u r e s  are a s e r i e s  of 3 highs 

t r end ing  i o  a n  e a s t  west l i n e ,  f lanked on e i t h e r  s i d e  by negat ive values.  Ths 

< .  s t r i k e  and l o c a t i o n  of t he  high zones is the same as  the  zone o u t l i n e d  i n  t h e  

V.L.F.' survey. This  w i l l  be discussed i n  t h e  fol lowing s e c t i o n  ( e ; ) .  

The depth t o  these  magnetic highs was est imated us ing  p r o f i l e s  and type 

curves.  The depth estimates ranged from 25 t o  40 f e e t  below t h e  surfact?. 

V.L.F. - Radem Detai led Survey 

Two types of contour maps were prepared from the  V.L.F.-EM survey - a 

first d e r i v a t i v e  contour map (Fig. 22)  from the  p r o f i l e s  from t h i s  region 

(Fig. 18,  19, 20 & 2 1 ) ;  and a f i e l d  s t r e n g t h  (F.S.) contour map (Fig. 23). Eoth 

were obtained f o r  t he  200 f o o t  by 200 f o o t  g r i d  centered a t  LtOOW, 300S, t he  same 

area as x!as discussed i n  the  preceding s e c t i o n  (f). 

i One major anomaly is obvious i n  both maps (Fig.  22 & 2 3 )  and occur a t  

t h e  same p o i n t s  i n  both. This  zone d e f i n i t e l y  r e f l e c t s  an inc rease  i n  conduct ivi ty .  

Cc r re l a t ed  with t h e  magnetic highs i n  t h i s  region it s t r o n g l y  sugges t s  t h a t  

mine ra l i za t ion  is the  cause,  s i n c e  one would e q e c t  a magnetic low i f  t he  zone -' 3 7 .  

?/ere weathered c l a y  and leached ou t ,  o r  if i t  ';;ere g raph i t e .  This  would tend t o  

d is t h e  zone being due t o  g raph i t e  or clay.  

The depth and r a d i u s  of t h i s  zone was roughly est imated,  assuming t h e  

body is  a cy l inde r ,  and us ing  t h e  formulas o u t l i n e d  i n  the Ronka ~m-16 instrument 

:nsnual.. These y i e lded  about 25 - 35 f e e t  depth below t h e  s u r f a c e  and a r ad ius  of _ "  

10 - 15 f e e t .  The l eng th  is over 175 f e e t .  , .  
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The two smaller anomalies a r e  poss ib ly  pockets of mine ra l i za t ion ,  

although notning d e f i n i t e  can be s ta ted  with t h e  p re sen t  evidence. 

It is important t o  n o t e  t h a t  t h e  l a r g e s t  anomaly is over  175' long,  and 

indeed s t i l l  open t o  t h e  west. 

(h )  S e i s n i c  Survex 

A s i n g l e  l i n e  (325s) was run f o r  about 100 f e e t ,  with t h e  geophone 

( r e c e i v e r )  pos i t i oned  at 325S, 450V, f o r  t h e  purpose of determining l a y e r  cha rac t e r -  

i s t i c s ,  geochenis t ry  c h a r a c t e r i s t i c s ,  and d r i l l i n g  o r  t r ench ing  p o s s i b i l i t i e s .  The 

geophone was kept  s t a t i o n a r y  and t h e  hammer was moved eastward along t h e  l i n e  32.53. 

The r e s u l t s  are shown i n  Fig.  25. 

g e t t i n g  c o n s i s t a n t  first a r r i v a l s ,  due probably t o  t h e  l i g h t  s o i l  covering ( t h e  

harmer  p l a t e  w a s  hmmered over a f o o t  i n t o  t h e  e a r t h ) ,  and t h e  presence of boulders  

i.1 tnis s o i l .  

Considerable d i f f i c u l t y  was experienced i n  

The r e s u l t s  i n d i c a t e  two l a y e r s  with d i s t i n c t l y  d i f f e r e n t  seismic 

v e l o c i t i e s .  

deep, based on t h e  usua l  c a l c u l a t i o n s ,  h s ing  t h e  ' c r i t i c a l '  d i s t a n c e  C - 50 Teet. 

The v e l o c i t y  (V 

The first l a y e r  ( V  = f8oo f t / s e c )  appears  t o  be about 20 - 25 f e e t  1 

1 -  

of  t h i s  laye? corresponds t o  t h a t  of c l a y  o r  g l a c i a l  till, 1 
The second h y e r  is an  extremely high v e l o c i t y  one (V2 = 34,000 f t / s e c ) .  

Such v e l o c i t i e s  are  usua l ly  only found with f i n e  g ra ined ,  dense, igneous rocks 

suc:? its g r a n i t e s .  It could be i n t e r p r e t e d  as d i o r i t e ,  

me seismic r e s u l t s  susges t  t h a t  geochemical s o i l  a n a l y s i s  might not  be 

too  e f f e c t i v e  i n  t h i s  a r e a  s i n c e  t h e  s o i l  cover is  deep (20 - 2 5 ' ) .  

The r e s u l t s  a l s o  suggest  t h a t  t r ench ing  i s  n o t  t h e  b e s t  method t o  use -- 
probably d r i l l i n g  w i l l  be  r equ i r ed  t o  explore  t h i s  zone. 

( i )  Geochemical Survey 

A number of s o i l  samples were taken as we l l  as a number of rock samples. 

The s o i l  saiiples were taken at 25 f o o t  i n t e r v a l s  from 200s t o  400s on t h e  400W 

l i n e  (through group B anomalies) aud at  OOOS, lOOS, 475S, 550S, 725S, 800.5, 850s, 

%OS a l l  on t h e  400W l i n e ,  at 2505, 300S, 350s over t h e  o l d  a d i t ,  All s o i l  samples 

\ 
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( b )  The zone may be non-metallic -- e.g. c o n s i s t  of g r a p h i t i c  s c h i s t s  o r  

c lay.  

(c )  The depth of t'ne overburden, wet c l ima te ,  and s l o p e  of t h e  ground may 

prevent t h e  migrat ion of heavy metal  i o n s  t o  nea r  t h e  s u r f a c e  from which t h e  s o i l  

samples were taken. 

were taken at a depth of 3 f e e t .  

I 

I 

! 
I 
1 

The rock samples were taken st i n t e r v a l s  a long t h e  r i v e r  Sank. 

A l l  t h e  s o i l  sample r e s u l t s  were nega t ive  i n d i c a t i n g  l i t t l e  o r  no heavy 

metal  con ten t ,  even those  t h a t  were talcen nea r  t h e  a d i t  and s h a f t .  

Eost  of t h e  rock samples a long the r i v e r  bank i n d i c a t e d  very low copper 

readings,  although one assayed as 276 copper and another  (a grab saraple from a 

q u a r t z  veir, t h a t  was b l a s t e d  open) assayed 10.2% copper. 

however, seem very loca l i zed .  

These occurrances d i d ,  

I The r e s u l t s  may be i n t e r g r e t e d  i n  at  l ea s t  t h r e e  ways; 

A Crone condensor discharge I P  u n i t  w a s  used over  t h i s  zone t o  t e s t  i ts 
I 

i 

nos t  of t h e  survey, u s ing  a Wenner ;bray f o r  t h e  e l e c t r o d e s ,  s o  depth p e n e t r a t i o n  j 

a p p l i c a b i l i t y  t o  t h i s  type of  depos i t ,  and its f u r t h e r  a p p l i c a t i o n  i n  surveying 

t h e s e  claims. 
1 
1 

i The r e s u l t s  a re  shown i n  Figures  26 & 27. Spacing was 50 fee t  f o r  
I 

is about 25 feet .  
i 

The conto-ar maps i n d i c a t e  t h r e e  conductive zones running roughly p a r a l l e l  I 
1 :  
1 

t o  one another  (I, 11, iII). 
I 

' I  

The va lues  of c h a r g e a b i l i t y  a r e  not  very large p a r t l y  due, perhaps, t o  

t h e  s n a l l  spacing (50 f e e t )  which would mean an e f f e c t i v e  pene t r a t ion  of only 

about 25 f e e t  (e.g. t h e  t o p  of t h e  zone i n d i c a t e d  by t h e  V.L.F.-Dl and magnetometer 

I 

, 

r e s u l t s ) .  



! 

i 

, 

I 

: I  

I 

in milliseconds 

! 

I I T.P Contour les I 
I I 

M a  p 



I sca I e 1"=2 5 
va I u e s : I 7 x 10' oh m- f e et 

Contours 



? 

( k )  I n t e r p r e t a t i o n  of Detai led Grid Area (Group B Anomalies) - 
All t h e  d e t a i l e d  surveys c o r r e l a t e  well. The V.L.F.-m I.P. and 

3 e s i s t i v i t y  r e s u l t s  i n d i c a t e  a h ighe r  conduc t iv i ty  as shown, and t h e  magnetic nap 

sugges t s  s l i g h t  magnetic m i n e r d i z a t i o n  ( a l t e r z t i o n )  . This  g i v s s  support  f o r  t h e  

i d e a  t h a t  t h e  zone is  mineral ized and t h e  process  o f  mine ra l i za t ion  has  a l t e r e d  

L the surrocnding rock. 

The l ack  of  geochemical r e s u l t s  would suggest t h a t  i f  mine ra l i za t ion  is 

.present  i t  is  mainly p y r i t e ,  al though t h e  overburden mag be too  deep f o r  i o n s  from 

t'nis zone t o  reach t h e  su r face .  

i t  would appear t h a t  t h e  presence o f  p y r i t e  i t s e l f  may wel l  be importai t .  

Fiuller & Carson (1969) s ta te ,  i n  d i scuss ing  d e p o s i t s  such as t h e  one on Mt. Sicke r  

( t h e  o l d  Twin J Mine), 

"Abundant disseminated p y r i t e  is  found on t h e  f r i n g e s  of 
t h e  !mown d e p o s i t s  and could be a u s e f u l  guide i n  
exploration. ' '  

A t e n t a t i v e  i n t e r p r e t a t i o n  would suggest t h a t  t h e  l a r g e s t  zone i n  Group 
, 

I3 is a disseminated mineral ized zone l y i n g  a long  t h e  c o n t a c t  between d i o r i t e  t o  

t h e  south and t h e  s c h i s t  t o  t h e  north.  This zone seems t o  have about 20 - 25 f e e t  
, 

of overburden over i t ,  exte3d f o r  a t  l e a s t  175 f e e t  i n  an east - west d i r e c t i o n ,  

and be 10 - 15 fee t  wide. 

The l a r g e  zone appe'ars t o  cont inue on p a s t  t h e  5OOW l i n e ,  and appears  

t o  be g e t t i n g  s l i g h t l y  l a r g e r  at t h e  western e x t r e n i t y  ( a t  5OOW). 

S a a l l  gods of mine ra l i za t ion  perhaps e x i s t  a t  37514, 237s & 237S, 362s. 

This  i n t e r p r e t a t i o n  must be considered s p e c u l a t i v e  u n t i l  checked by 

d r i l l i n g .  



7. RECGMIIEXDATIGNS 

(1) There does no t  seem much p o h t  i n  us ing  t h e  magnetometer i n  a 

reconnaissance sense,  although i t  might be used in d e t a i l e d  surveys t o  g ive  

f u r t h e r  i n d i c a t i o n  of mineral izat ion.  

( 2 )  S o i l  samples should be taken over t h e  l a r g e s t  zones i n  Groups A, 

B, C, D & E, and t h e  samples s e n t  i n  f o r  anz lys i s .  

samples (away from t h e s e  anomalous zones) should a l s o  be taken. 

A h a l f  dozen 'background' 

( 3 )  The l a r g e s t  anomaly in Group B should be d r i l l e d  t o  determine its 

coxyosi t ion.  

(4) The V.L.F.-D-T survey should be continued west of t h e  500W l i n e  t o  

o u t l i n e  t h e  limits of  t h e  Groap B anomalies. 
1 

( 5 )  The Crone JD.1 u n i t  should be re-run over t h e  Group B anomalies 

a t  25 f t .  s t a t i o n s  with 100 f t .  spacing between c o i l s .  

( 4 )  It might prove worthwhile t o  survey and map t h e  o l d  underground 

workings. 'This would h e l p  t o  decide on t h e  hypothesized geologic s t r u c t u r e  

(?ig. lo), and f u t u r e  work on t h e  claim. 

( 5 )  The lOOW, 200W, 300GI l i n e s  no r th  of t h e  base l i n e  should be 

completed us ing  t h e  V.L.F.-D4 u n i t .  I 

(6) The 300W l i n e  should be completed f o r  t h e  V.L.F.-Df un i t .  1 

! 
I (7) 

t h e  Group E anomalies. 

(8) 

Fore d e t a i l e d  work (us ing  V.L.F.-Dl u n i t )  needs t o  be done around 

i 
A s tudy of  s t e r o - p r i n t s  of a i r  mamet ic  mzps of t h e  area would 

I h e i p  decide on t h e  hypothesized f a u l t  s t r u c t u r e  o u t l i n e  on Fig. 10. 
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( a )  2esu-n; of  Technical a d  .Field Work i kpe r i ence  of Dr. A. R. L. Whi t t l e s ,  Ph.D. 

(1) Universi ty  t r a i n i n g  at Universi ty  of B.C. and Universi ty  of  Toronto 
with t h e  completion of  a Ph.D. i n  F'hysics (Geophysics s e c t i o n )  i n  
1964, from U.B.C. 

I 

(2) P r i o r  experience (2 summers) with geophysical s e c t i o n  Imperial  O i l  Ltd., 
i n  Alberta,  

( 3 )  Silrveying experience,  E u t t l e  Lake Power p r o j e c t .  

(4) 4 y e a r s  a t  t h e  B.C. I n s t i t u t e  of  Technology teaching geophysical 
p r o s p c t i n g  courses  t o  day and avening s tuden t s .  

( 5 )  Consul t ing experience during p a s t  5 y e a r s  with companies i n  Vaicouver 
and Calgary, i nc lud ing  f i e l d  supe rv i s ion  and i n t e r p r e t a t i o n .  

(6)  P r e s e n t l y  i n  charge of t h e  Geological Technology, Malaspina College,  
Nanaimo, and inc lud ing  t h e  teaching of courses  on geophysical 
prospecting, 

I 

(7)  ii? a c t i v e  member with t h e  Canadian Society of Explorat ion Geophysicis ts ,  
the  Society of e p l o r a t i o n  Seophys ic i s t s ,  and t h e  B.C, Geophysical 
Society.  



(b)  Cost Analysis 

(1) Time Used by Dr. A. B. L. Whittles: 

( a )  F i e l d  Supervis ion and instrument ope ra t ion  
(Apr i l  30, May 7, 14 ana 21) - 4 days 

(b) P l o t t i n g  and i n t e r p r e t a t i o n  of 24 man days 
of f i e l d  work by Yne s t u d e n t s  of t h e  
Geological Technology , Malaspi.na College 
(May 6,  13, 20, 27, June 11, 1.4, 16 ,  18, 
19, 20, 21, 28)  - 
. 

( 2 )  Time Used by F. C. Loring, P.Rlg.:: 

( a )  Examination of property and f i e l d  
supe rv i s ion  of  geophysical survey - 

(b)  Chec!cir,g over geophysical r e p o r t  
& -ve r i fy ing  f a c t s  a g a i n s t  r e s u l t s  
(June 23 ,  24, 25) - 

Tm& TIiLiE: OF DR. A. B. L. bEITTLES & 
F. C. LORING -- 
21 days 62 Xl5O.00 p e r  day -- 

D. Robinson Equipment Rentals  
Pu rv i s  R i t ch ie  Equinment Rentals  
Con t inen ta l  Explosives 

Crest Labs 

T.S.L. Labs 

Chemex Labs 

D r i l l i n g ,  S l a s t i n g  & Line Cutting: 

12 days 
~~ 

16 days 

2 days 

21 days 

~b3,150.00 

$10.50 
14.00 
53.41 
47 . 40 
36 45 
24.00 

275.00 
8- 460.76 

83 , 610.76 ! 



C E R T I F I C A T E  - 
I, Frank C. Loring, of Qualicum Eeach, B.C., hereby c e r t i f y  t h a t :  

1. I am a Consulting Mining Zngineer, r e s i d i n g  a t  R.R.if2, 
‘;ualicum Seach, B.C. 

2. I am a graduate  of Michigan Technological Universi ty ,  Houghton, 
Michigan, U.S.A., with B.Sc. degrees i n  Nining Ehgineering and 
Mechanical Zhgineering. 

I have been a c t i v e  i n  t h e  mining indus t ry  f o r  t h e  p a s t  twenty 
f i v e  y e a r s ,  in t h e  f i e l d s  of  exp lo ra t io r jp roduc t ion ,  and 
consul t ing.  

3 .  

4. “he information f o r  t h e  accompanying r e p o r t  was obtained from 
reco rds  of previous work, p l u s  t h e  r e s u l t s  of f i e l d  work 
c a r r i e d  out  iq Apr i l ,   ME^ and June, 1971, under t h e  d i r e c t i o n  
of D r .  A. 3. L. Whi t t l e s ,  Ph.D., Geophysicist ,  supervised by 
myself. 

I am t h e  owner of  a 20% i n t e r e s t  in t h e  Copper Canyon claim 
group . 
I am a member of t h e  P ro fes s iona l  Engineers Association of 
Be C.,  t h e  Canadian I n s t i t u t e  of Mining and Meta l lu rg ica l  
l k g i n e e r s ,  and t h e  B.C. and Yukon Chanber of Nines. 

5. 

6. 

DATED AT QIJALICUM BEACH, 13. C . ,  THIS 2nd DAY OF JULY, 1971. 

/ -  &e‘ - 
F. C. Loring, p. 
Consulting Gigineer. 


















