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! _ .  Victoria, B. C. 

D e a r  Mr. Bowles: 

The revised report  on the  Copper Canyon Claim Group 
(Geophysical Report #4626), is enclosed. 

I have revi~ued the diagrams to  eliminate any confusion 
regarding the  direct ions of t h e  prof i les .  
north o r  w e s t .  Some exceptions had t o  be mads, fo r  etxample, 
as with the seismic l i n e s  which were run south and east ( t h i s  
depends upon the location of the geophone and the subsequent 
locat ion of the seismic source s ta t ions) .  

Most now face  

P l e a s e  note a l so  under Cost Analysis I have included itms 
which are not acceptable u n t i l  next year. I have done t h i s  so 
tha t  the report  w i l l  be up to  date f o r  student use. 
case, we are o d y  claiming assessment work of $4,800.00 ra ther  
than the f u l l  mount. 

In any 

Also note that  t he  report  contains data obtained i n  May 
1972 which predates the  assessment year. 
claimed f o r  doing t h i s  w r k ,  but i t  is included to  aaake the  
report  complete and up to  date. 
r e su l t s  would be evident. 
was a l so  completed pr ior  t o  t h i s  year fs  anniversary da te  and 
the cost  of t h i s  analysis  is  only shown f o r  completeness. 

No c red i t  in time is 

Otherwise, gaps i n  the survey 
The cheaical analysis  (Bondar Clegg) 

1 1 NO .............. W.6.... .....,.............,.......,.......,..- - 
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M r .  E. J. Bowles 
Page 2 
March 6 ,  1974 

The geochemical r e s u l t s  were - a l l  negative (no indicat ion 
of copper), hence, they w e r e  not l i s t e d  i n  the  report .  I n  
any case, I am - not claiming cos t s  f o r  t h e  geochemical r e s u l t s  - 
I was supervising several other crews a t  the  same time, and 
am only claiming my time. 

Also, some of t he  p lo t t ing  and in t e rp re t a t ion  took place 
a f t e r  the  assessment date.  TMs, too, i s  l i s t e d  f o r  complete- 
ness only. 

Yours t ru ly ,  

D r .  A.B.L. Whittles 
Geological Technology 

ABLW : a j 
Encl . 



CL.41K rJ;ICU? - 
V i c t o r i a ,  Elrnore F r a c t i o n  , Co?Fer Canion, V i c t o r i a  

F r a c t i o n ,  Susan,  Klondyke, Cop2e.r Mint I ,  I T ,  and 111. 

About 20 miles by road  8 , ' ; I .  of t h e  City of  Dilncan, F 3 , C e ,  

on t h e  Chernainus X v e r  Road, a p p - o x i o a t e l y  8 miles wzst 

of Highway No. 1, and approxirfiatelg at L a t i t U t e  48' - 
52' N., Longitucie 1230 - 48' W . ,  Victoria Itfining 

D i s t r i c t ,  B.C. 

A.B.L. Vhi t t les ,  Ph.D. 

HOLDZRS OF CLAINS - 
George Kinneard 
.A. B. 1,. \hit t les 
F.C. Loring 
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ThP work j n  this r e p o r t  b u i l d s  upon the  iirork reported earlier (’ihittlc+s 

and I,orin,z, 1.971). fJew data. is o v a i l a h l e  from a l t i m e t e r ,  g r a v i t y ,  

induced p o l a r i z a t i o n ,  low frequ.ency e l e c t r o T a g e t i . c ,  VI,F !radio 

frequency)  el .ectromagn-?tic,  n a p e t i c ,  sei-smic,  s e l f  potent ;  isl, 

geochemical,  2nd ,ceologi.cal surveys.  l3e  ins t rumen t s  u s e d  are 

d i scussed  i n  Sec t ion  5 of t h i s  r e p o r t ,  which also i n c l u d e s  a d i scuss ion  

of t h e  computer p r o g r m s  used. t o  c o r r e c t  t h e  data. P:E; c m p u t e r  

prograns a r e  r ePor t ed  j n  d e t a i l  i n  s e c t i o n  l3lb)-. The  work was 

The anomalous zone notcd i n  t?-e  3971 C b i t t l e s  and  Lorin: Report ha: 

been exten.?eu approximately 300 feet f rov  t h e  r i v e r  bank t o  l i n e  

6092’ on Claim 225. It now appears l i k e l y  t h a t  nortl i-south f o l d i n g  

of t h e  minera l ized  zone occurs .  T \ i s  minera l ized  zone, w i t h  one 

f a i r l y  d e f i n i t e  north-scuth f o l d ,  a2’pears t o  be t h e  Pajor one on t h e  

p rope r ty  (See F igu re  &‘I. 

700:; l i n e  on C l a i m  225 which  may be t h e  l o c a t i o n  of a ZeccTid nor th-  

The VIZ-EF? anomaly disappedrs  a long  thc  

s o u t h  fo ld .  The m i n e r a l i z a t i o n  i n  this zone aFpears t o  be mainly 

p y r i t e ,  and  probably mostly d i s s e x i n a t e d  i n  occurrance;  o r  3 t  b e s t ,  

i t  may occur  as ‘nar row ve ins .  reasom for. t h e s e  conclus ions  are  

d iscussed  i n  t h i s  r e r o r t  i ! ~  Sec t i  cn 10, In t e l -p re t a t ions .  
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A second a d i t  h a s  been. d i scovered  on t h e  mcuntain s i d e  on t h e  

Klondyke claim. T h i s  h a s  been b r i e f b y  examined, and t h e  

m i n e r a l i z a t i o n  explored by t h i s  a d i t  appears  t o  be s i n i l a r  i n  

n a t u r e  t o  t h a t  observed on t h e  r ive rbank ,  a l though i ts  s t r i k e  is 

d i f f e r e n t .  

Becommendations f o r  f u t u r e  work a r e  made i n  Sec t ion  11. 



. 

The proper ty  l o c a t i o n  is shown i n  F igu res  1 and 2 ,  n e a r  t h e  town 

of Chemainus, on Vancouver I s l a n d ,  B.C., Canada. It is reached by 

u s e  of t h e  E~~acMillan-BI oede l  l o g T j n F  road s t a r t i n g  a t  t h e  Island i 

ITighway , just  south  of  t k A c  C ! ~ ~ m a - i n r 1 s  r:utoff.  SO^* 8 m i l e s  aion,.; t k c  

logging  road a mall s i d e  road  c u t s  o f f  t o  t h e  e a s t  a n d  e n t e r s  

c la im 212G. This claim a c c e s s  road proceeds r i g h t  down t o  t h e  

Chemairius Xiver,  as shown i n  F igu re  3 .  

c u t  through t h e  proper ty  as does t h e  Chernainus River  and s e v e r a l  

small s t reams.  The proper ty  i s  f a i r l y  f l a t  t o  t h e  wes t ,  b u t  s t e e r  

near t h e  r i v e r  and t o  t h e  west. An o l d  mine a d i t  on t h e  Hive r ' s  

edge is a s h o r t  d i s t a n c e  no r th  of a-i o l d  s h a f t .  

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

There are t h e  rem,ains of s e v e r a l  o l d  b u i l d i n g s  and machinery i n  

t h e  arra. 

Most of t h e  a r e a  is covered wi th  overburden, and small and l a r g e  

t r e e s  wi th  heavy undergrowth. 

The geo log ica l  features  w i l l  be  descr ibed  i n  Sec t ion  8. 

obs,,rvzble Etruc tvFe-a t  th.e C h p a j  nLls :liircr' P edg;-e-sh@'Jed a nll'Xbcr Of 

Seve ra l  old logging  roads 

'This mine s h a f t ,  

m e  

s c h i s t i c  format ions ,  with minor m i n e r a l i z a t i o n ,  s t r i k i n g  S 80°5! 

and d ipping  about 70" t o  t h e  south.  H i n e r a l i z a t i o n  is most ly  

p y r i t e  wi th  sone cha lcopyr i t e .  

L - .  







2. OWNERSHIP 

P -- 

The Copper Canyon Group of  c l a i m s  is owned by Xr, G. Kinneard, 

Nanaimo, M r .  F. Loring,  P. Gig., Combs ,  and Dr. A.B.L. h k i t t l e s  

of Nanaimo. 

These c la ims  are: 

NAKE 

V i c t o r i a  

Elmore F r a c t i o n  

Copper Canyon 

V ~ C  tor-ia Frac t ion  

Susan 

Klondyke 

Copper Hin t  I 

.Copper Nint  I1 

Copper E!int 111 

. 
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3 .  HISTOX 

The f i r s t  recorded mining i n t e r e s t  i n  t h e  Mount S icke r  a r e a  

occurred  i n  t h e  y e a r  1897, foll.owing a f o r e s t  f i r e  wli.ich exposed 

gossans on what would la ter  become t h e  Lenora and Tyee south  o r e  

bod ies  of Ib;ount S icke r  Kines. 

The Coppw Canyon O a i v  area f j r s t  a2nesrs i n  t h e  ! : ‘ in j s te r  of 

“On t h 5 s  claim a t u n n e l  has been run  103 f e e t  al .ongside 

a qua r t z  r e e f  h i g h l y  m i n e r i i i z e d  with coppel’ pyr - i tes .  

T ie  width of t h e  r e e f  is 18 inches.” 

The claim area again appears  i n  t h e  1903 r e p o r t ,  which mentions 

mine ra l i zed  l e n s e s  occur r ing  on t h e  V i c t o r i a  and. Copper Canion 

c l a ims ,  and s t a t e s  t h a t  they  are smaller s i ze  than  p rev ious ly  

noted ,  with t h e  l a r g e s t  showing a width of only 6 or 7 f e e t ,  and  

t h e  m i n e r a l i z a t i o n  c o n s i s t i n g  of q u a r t z ,  wi th  i r o n  s u l p h i d e s ,  o r  

p y r r h o t i t e ,  with a anall q u a n t i t y  of cha lcopyr i t e .  They a l s o  

s t a t e  t h a t  Yne 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 ,  i .e .  

t h e  fiiount S icker  orebody, a r e  l ack ing .  The r e p o r t  of 1903 also 

states  t h a t  t h e s e  claims a r e  l o c a t e d  a long  t h e  s t r i k e  o f ,  and on 

t h e  same band of s c h i s t s  as  occur r ing  on t h e  Tyee and T,cnora 

p rope r t - i e s ,  and that t h i s  band can be t r a c e d  from t h e s e  proper t , i es  

through t h e  V i c t o r i a  and Copper Ccarilon c l a i m .  Cn the  V i c t o r i a  

. 
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c la im,  t h e r e  was r e p o r t e d  two t e s t  p i t s ,  and a tunnel. 150 fee t  

i n  l e n g t h ,  d r iven  below t h e  p i t s .  'I'wo s h o r t  c ros s -cu t s  fron t h i s  

t unne l  showed a minera l ized  zone i n  t h e  s c h i s t  t o  t h e  n o r t h ,  and 

d i o r i t e  t o  t h e  south.  

f a i r l y  s o l i d  i r o n  s u l p h i d e s  were r epor t ed ,  and were t e s t e d  by 

On t h e  s t e e p  bank of t h e  r i v e r ,  ou tc rops  of 

t u n n e l s  a few f e e t  l ong ,  showing a m a l l  amourit of copper,  and  

low gold v ' l  a ues. 

In  a d d i t i o n ,  i n  t h e  1903 r e p o r t ,  work is r e p o r t e d  on t h e  west bank 

of t h e  r i v e r ,  on t h e  Copper Canion claim. Here,  R t unne l  was 

dr iven  t o  t h e  west fo l lowinq  t h e  s t r i k e  of t h e  s c h i s t s  f o r  31.0 

f e e t .  A q u a r t z  ve in  vary ing  i n  widt,h from 1 t n  18 i nches  can be 

t r a c e d  i n  t h e  roof  of t h i s  t unne l  for 13.5 f e e t  from t h e  mouth, a t  

which p o i n t  i t  s tops .  From t h i s  tui tnel  5 c ross -cu t s  were d r iven ,  

i n  n o r t h  and south  d i r e c t i o n s ,  l ook ing  f o r  an ex tens ion  of t h i s  

q u a r t z  v e i n ,  bu t  without  success .  From t h e  end of t h e  tunne l ,  

a raise w a s  be ing  dr iven  up t o  t h e  !;urfnce. The only 

m i n e r a l i z a t i o n  of any importance noxed was i n  t h e  q u a r t z  ve in ,  

which conta ined  a cons ide rab le  m o u n t  of i r o n  su lph ides  and some 

small percentage  of copper ,  with low gold values.  

The c la im a r e a  appea r s  aga in  i n  t h e  1928 r e p o r t ,  as be ing  owned 

by t h e  Chenainus Valley Kining Conipmy , Limited,  a re -organiza t ion  

of t h e  Rount S icke r  and  Rrenton Ninas,  Limited. The r e p o r t  is 

as fo l lows:  

. 
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"Considerable work was done on t h e  proper ty  be fo re  

t h e  war, c o n s i s t i n g  of a 3'30 f o o t  s h a f t ,  and 

d r i f t s  from it on one c la im,  a s h o r t  t unne l  and 

a great; deal of s u r f a c e  work on another  cla-h, a l l  

exposing, i t  is  s t a t e d ,  some a t t r a c t i v e  copper 

showings. 

o p e r a t i o n s  i n  t h e  nea r  fu ture ."  

The conpany i s  contemplat ing r e s w i n g  

Mineral  r i g h t s  were acqui red  by t h e  p re sen t  owners i n  1973. 

t o  d a t e  is covered by a r e p o r t  i n  June ,  1971, (Whi t t l e s  and Loring,  

1971) 4d-iich i n d i c a t e d ,  in the main, i: l a r g e  VW-17~~ annrnaly on 

C l a i m  22G. F u r t h e r  work extending  t h i s  zone and doing 

reconnxissance surveys  z c r o s s  t h e  claim group is discussed  i n  t h i s  

r e p o r t .  

Progress  

' 
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4. 

The a r e a  c o n s i s t s  of  meta-volcanics (S icker  Volca?ics)  and s c h i s t  

GE?JEML GEOLOGY OF "EE AREA - .- 

format ions  running n e a r l y  east and west. (See I : u l l e r  1971 Map). 

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

same formation which r u n s  t h r o u a  t h e  Mt. S i c k e r  Mines Ltd. Group 

of cla'Lms t o  t h e  east. The Annual Report of t h e  K i n i s t e r  of Mines 

(1928) n o t e s  t h a t  t h e r e  a r e  two minera l ized  zones on t h e  c la ims  t C J  

t h e  eatst (on Nt. S icke r ) .  These inc lude  one (at  t h e  southern  edge 

of  t h e  s c h i s t  zone t h a t  r u n s  throush t h e  p rope r ty )  which h a s  

n o r t h  ve in  is l o c a t e d  a t ,  o r  c l o s e  t o ,  t h e  no r the rn  edge o f  t h e  

s c h i s t  zone. 

On Cl . a : im  22G, 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 R. 80"5, dipping  70" t o  t h e  sout.5. The mineral i .zat ion 

on C l a i m  22G a s p e a r s  t o  be ,  i n  p a r t ,  re la t , sd  t o  t h e  s c h i s t  zone&, 

somewhat i n  t h e  manner of t h e  !It. Sicke r  depos i t s .  The s c h i s t  

zones on C l a i m  22G'nre more s i l i c . i o v s ,  more compact and less 

f o l i a t s d  than  t h e  ?It. S i c k e r  d q o s i t s .  

The o l d  a d i t  on ('lajm 2 2 G  apparent ly  was explor ing t h e  southern  

edge of a s c h i s t  zone. According t o  t h e  1898 Annual Report ,  t he  

mine ra l i zed  zone explored by t h i s  o l d  a d i t  was a ' q u a r t z  r e e f ' ,  

h i z h l y  minera l ized  with copper p y r i t e s .  Tie width of t h e  r e e f  is 

18 inc.1i.s. ?'he depos i t  appea r s  t o  lnck  t h e  l a r g e  percentage  of 
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b a r i t e  found i n  t h e  Lenora-Tyee (on Xt. S i c k e r )  depos i t s .  

The miriing r e p o r t  of 1933 d i scussed  t h e  underground work t o  some 

e x t e n t ,  Tkic m i n e r a l i z a t i o n  observed on t h e  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 at 

l O O L J ,  200s (which appears  q u i t e  l o c a l i z e d ) .  The a d i t  con t inues  

f o r  another  200 f e e t  wi th  c ros s -cu t s  o f f  no r th  and south.  Most of  

t h e  underground work beyond t h e  135 f e e t  c u t  o f f  appears t o  be i n  

s c h i s t  

Other q u a r t z  v e i n s  were observed t o  t h e  sou th  and n o r t h  of  t h e  a d i t .  

One ( a t  approximately 200d 800s - see Fig ,  3) was opened hy a 6Kort 

b l a s t  ho le  and a grab  sample taken. This assayed a t  10.2% copper. 

These E r n a l l  v e i n s  appear  t o  s t r i k e  i n  a d i f € e r e n t  d i r e c t i o n  t o  t!ie 

shear zoces, about M "hey seem t o  be q c i t e  l o c a l i z e d .  

D i o r i t e  is repor t ed  i n  t h e  a r e a ,  s p e c i f i c a l l y  on V i c t o r i a  C l a i m  

215, (see th? 1903 Ll in is te r  of Mines Annual Repor t ) ,  bu t  exp lo ra t ion  

t o  d a t e  gives no evidence of t h i s  on t h e  west s i d e  of  t h e  r i v e r ,  

a p a r t  from some(poss ib i1 i ty  g l a c i a l )  f l o a t  found i n  s e v e r a l  l o c a t i o n s ,  

. 



INSTRUl*'E??TS XqD CCI\:PUTE:I - 2 R E 2 A Y S  UE3D 5. -- 
( a )  Line Surveying Z q u i p e n t  

L ines  were surveyed and c u t  where necessary.  

t r i p o d s  and 'poly c h a i n s '  were used f o r  most l i n e s .  Dis tances  were 

c o r r e c t e d  for  s l o p e ,  tghich was es t ima te  with Suunto i r ic l incmeters .  

Brunton compasses on 

It is  es t imated  t h a t  t h e  1CO'  s t a t i o n  l o c a t i o n s  a r e  prec ise  t o  about 

5 f e e t  alor,g t h e  reconnaissance  l i n e .  

po ly  c h a i n s  has l e a d  t o  a l a r g e r  abso lu t e  e r r o r  d o n g  t h e  base li.iies 

(See Sec t ion  6(a)>.  

A cor.iputcr p rog ra !  was un2d t o  c a l c ~ l n i  e tLle co-or*Gjnat,es of the 

s t a t i o n s  along t h e  random l i n e s  RL1 and X2. 

found i n  t h e  appendices  (13.(b)). 

Eleva t ions  of  two of t h e  Altimeter deference  S t a t i o n s  were survey?d 

i n  us ing  an a u t o n a t i c  l e v e l ,  and a 2 e v e l l i n g  rod p ? c i s  t o  t h e  

n e a r e s t  0.01 foo t .  The l o c a l  r e f e r e n c e  used t o  o b t a i n  t h e s e  

"he cummulntive error i n  t h e  

Th i s  program may be  

e l e v a t i o n s  was the base s t a t i o n  OW, ON, which has been t i e d  i n  by 

a l t i m e t e r  surveys  t o  a known el.evation bench mark i n  Nannimo. 

( b )  Al t imeter  

The i n s t r u n e n t  used M ~ S  a Pau l ine  Syster? P:icro Surveying Al t imeter  

Nodel 141-6 with a measuring p r e c i s i o n  of 1 foot. The 
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r e p r o d u c t i b i l i t y  of  t h e  u n i t ,  wi th  temperature  and d r i f t  c o r r e c t i o n ,  

was about f 10 f e e t ,  o r  b e t t e r .  Mote t h a t  f o u r  s e p a r a t e  - 
consecut ive  r ead ings  were taken at ea-ch s t a t i o n  and averaged. 

" h e  temperature  c o r r e c t i o n  conputer  program may be found i.n t h e  

Appendices and is based on t h e  fornula :  

Cor rec t ion  i.n f e e t  = (h2 - hl) (T2 + T -100) 0.00102 1 

where hl = a l t i m e t e r  e l e v a t i o n  f o r  1 s t a t i o n  

h2 = a l t i n e t e r  e l e v a t i o n  f o r  next  s t a t i o n  

T1 = Temperature ( O F )  f o r  1 s t a t i o n  

T2 = Temperature (OF) f o r  next  s t a t i o n  

Reference: (Modgson p. 10) 

T h i s  c c r r e c t i o n  i s  app l i ed  i n  a cummulative f a sh ion  t o  t h e  a l t i m e t e r  

e l eva t jons .  A d r i f t  c o r r e c t i o n  is then  a p p l i e d  ( P l e a s e  r e f e r  t o  

t h e  Dr5 f t  Correc t ion  ProgrAn i n  t h e  Appendices, 1 . 3 ( b ~ ~ ) .  - 
( c )  - Gravimeter 

T h i s  wi t  was t h e  Worden q u a r t z - f i b e r  grav imeter  N3. 35, owned by 

t h e  Department of  Geophysics, Un ive r s i ty  of E.C., Vancouver, B.C. 

The d i a l  t o  g r a v i t y  reading  convers ion  f a c t o r  wa.6 0,4203(1) 

rn i l l i ga l s /d iv i s ion .  Div is ion  r ead ings  were recorded t o  0.1 

d i v i s i o n  (0.04 m i l l i g a l ) .  Tile in s t rumen t s  r ead ings  were d r i f t  

c o r r e c t e d  (us ing  the D r i f t  Cor rec t ion  Computer Program) and seened 

r ep rodcc ib l e  t o  wi th in  - 1- 0.1 r n i l l i g a l s .  

surveyed twice.)  

(Kost of t h e  statims were 

. 
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Once t h e  d r i f t  c o r r e c t e d  va lues  were obta ined ,  t h e  F ree  A i r  and 

Bonguer c o r r e c t i o n s  were a p p l i e d  assuming dens i t ies  of 2.7, 2,8, 

and 3.1 gin/cu.crn., f o r  t h e  m a t e r i a l  (meta-volcanics) between t h e  

i n s t r u n e n t  and datum p lane  (sea  l e v e l ) .  The computer program used 

m a y  be found i n  t h e  Appendices, 13(b). 

The f o r n u l a  used w a s :  

Cor rec t ed  g r a v i t y  va lue  = (Observed Value) c (0.09406-0.01277T)h 

m i l l i p l s ,  

3 Where T = Density gm / crn ) of rock between po in t  of 

measurement and datum plane  ( s e a  l e v e l ) .  

h - Height of ins t rument  E:bcve da.tun l e v e l  ( s e a  l e v e l ) .  

(Reference: P a r a s n i s ,  1965, 1'. 220 - 231) 

No t e r r a i n  o r  l a t i t u d e  c o r r e c t i o n s  vere app l i ed  s i n c e  t h e  l i n e s  

were sl?ort  and p a r a l l e l  t o  t h e  main topographica l  f e a t u r e ,  t h e  

r i v e r  canyon. 

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

A Crone Condensor Discharge u n i t  wao used. 

c h a r g e a b i l i t y  was es t imated  t o  be - + 0.5 mil l i seconds .  

P r e c i s i o n  i n  determining 

Both 

c h a r g e a b i l i t y  and r e s i s t i v i t y  were ca l cu la t ed .  

w a s  used as  e l e c t r o d e  arrangements.  Porous p o t s  f i l l e d  with 

s a t u r a t e d  CuSO sol-ut ion were u s e d  l'or vo l t age  e l e c t r o d e s ,  

Curren t  e l e c t r o d e s  were copper stakes. The e a r t h  around a l l  t h e  

e l e c t n d e s  were wet wi th  a salt s o l u t i o n  be fo re  r ead ings  were 

taken. 

The Ycnner a r r a y  

't 

. 
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Low Frequency - E4 Survey Unit  

were A Crone J.E.M. two frequency u n i t  w a s  used. Measurements,precise 

t o  - + lo i n  r e s u l t i n g  tilt angle .  
were 

Frequencieswed,480 and 1800 hz. 

The u n i t  c o n s i s t s  of two c o i l s  each wi th  a t r a n s m i t t e r  - r e c e i v e r  

u n i t  and  b a t t e r y .  While one loop is t r a r t x i t t i n g  from a v e r t i c a l  

p o s i t i o n  (p l ane  of c o i l  v e r t i c a l )  t h e  o t h e r  i s  rece iv ing .  The 

c o i l s  a re  then  r eve r sed  as r e c e i v e r  and t r a n s m i t t e r .  The d i p  

ang le  f o r  both ' c h i e f '  and ' h e l p e r '  a r e  recorded. The r e s u l t i n g  

d i p  ang le  ( t h e  a d d i t i o n  of t h a t  ob ta ined  by ' h e l p e r '  and ' c h i e f ' )  

i s  p l o t t e d  at t h e  c e n t e r  po in t .be tween t h e  two loops.  In  t h i s  

survey ,  t h e  spac ings  between l o o p s  \:a6 200' and 1.00' on v a r l o x s  lines. 

The r e p r o d u c i b i l i t y  is somewhat v a r i a b l e ,  ranging  from - + 1' to 

+ 2 lj2O i n  one case .  The l e s s  p r e c i s e  r e s u l t  was obta ined  i n  

an area of swmp and p n s s i b i l y  cla;r., & w e i t  w a s  very hard  t o  

a p r e c i s e  fiu1le 

Mo c o r r e c t i o n s  are app l i ed  t o  thfxse results. 

( f ) 

A I4cFhar bI7W v e r t i c a l  component f l u x g a t e  magnetcmeter was used, 

which is  capable  of a p r e c i s i o n  of 2 5 gammas, and a r e p r o d u c i b i l i t y  

of about of about  + 10 garmas. 

Tk,e r c a d i n s s  were d r i f t  c o r r e c t i o n  w'?eri nocessayr  : 6 t h  the  bate E t c l t i  0: 

(CU, O'J, C l a i m  ? 2 ~ )  se t  a t  -90 pxnns.  'The ~ a p ~ t i c  D r i f t  Cor rcc t inn  

C C V T I F U + ~ Y  Proi;ra:n ( scc Anrcndiccr  13/ ! b )  ) ~SC::TCE a l i n e a r  ?:.i 't 'OF::.*WYI 

bn.ce S t 3 t  i n n  rr-c'i?:"., a-ounA which tha  mn '~ ; r ' c t i c  pc?c!.in;s V e r ?  I on  

- 
obt  s i n  

FIagnet omet e r  

- 

. 



- 18 - 

S e i s n i c  Unit  

There were two types  of u n i t s  used here .  

(1) @-e,Soiltest  Inc.  Xodel 117C system, c o n s i s t i n g  of a se i smic  
was & 

e l e c t r o n i c  t imer ,  a geophone pickup,  a hammer - t r i g g e r  a d  a 
el.ec t r i c a . l l y  

hammer p l a t e .  '&en t h e  hammer (which i s  a t t a c h e d - t o  t h e  t imer )  

is s t r u c k  on t h e  hammer p l a t e ,  a switch a t t a c h e d  t o  t h e  hammer 

causes  t h e  tiiner t:, start counting, ?'he f i r s t  se i smic  s i g n a l  

of s u f f i c i e n t  m p l i t u d e  t o  a r r i v e  

geophone, s t o p s  t h e  t imer .  

geophone pickup is disp layed  as t h r e e  d i g i t s  on t h e  t imer .  

t ime can be read  t o  0.1 of a mi l l i s econd  on one range,  and t o  

1 mi l l i s ccond  on t h e  second rar,ge. 

- + 10%. 

from t h e  hammer blow, a t  t h e  

The e lapsed  t ime from hamrner blow t o  

The 

Reproducabi l i ty  is about  

General ly  speaking,  t h e  tirrer s t o p s  count ing  on t h e  f i r s t .  

a r r i v a l  from t h e  han;mer blow provided t h e  ampl.itude cf t h i s  wave 

is l a r g e  enough; i f  n o t ,  o r  i f  t h e  ga in  of t h e  timer is  no t  h igh  

enough, a l a t e r  a r r i v i n g  p u l s e  would s t o p  t h e  t i n e r .  

g r e a t  c a r e  must be  taken  t o  i n s u r e  one is al.ways working wi th  t h e  

f i r s t  p u l s e  of t h e  inccming se ismic  wave. 

( 2 )  To overcome t h e  i n a b i l i t y  of  t h e  Hodel 117C t o  f u l l y  show 

t h e  shape of t h e  inco!i?ing s e i s n i c  wave, an a l t e r n a t e  system was 

cons t ruc t ed  . ( s e e  F igu re  5.4). Tiiis  system u s e s  b l a s t i n g  caps  and, 

i f  necessary ,  exp los ives  i n  p l a c e  of t h e  !ia?:;?er. 

Hence 

'&en t h e  de tona t ion  

. 
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takes p l a c e ,  t h e  c u r r e n t  f lowing through t h e  e l e c t r i c  cap  s t o p s  

a b r u p t l y  caus ing  a p u l s e  i n  t h e  Detonator/Scope Tr igger  u n i t  

( s e e  F igu re  _SB!. 

caus ing  i t  t o  start at a c e r t a i n  ' f ixed  rate (mill iseconds/cm) 

a c r o s s  t h e  o s c i l l o s c o p e  screen.  

T h i s  p u l s e  t r i g g e r s  t h e  S torage  Scope sweep 

The geophone is placed  on t h e  

pround a c e r t a i n  s p e c i f i e d  d i s t a n c e  from t h e  de tona t ion  and is 

connected t o  t h e  v e r t i c a l  s i g n a l  t e r m i n a l s  of t h e  S torage  Scope. 

When t h e  se i smic  wave a:-rives a t  t h e  geophone i t  causes  t h e  

elczt i -on beam or, t h e  S to rage  Scope (which is being swept h o r i z o n t a l l y  

across t h e  o s c i l l o s c o p e  sc reen )  t o  move up and down v e r t i c a l l y .  

The r u s u l t i n c  t r a c e  is an a c c u r a t e  reproduct ion  of t h e  v e r t i c a l  

c ~ i n p ~ ~ ~ e n t  of t h e  se i smic  vmve which h a s  been r e f r a c t e d  through 

t h e  l i lyers of s o i l  and rock  beneath t h e  su r face .  

The rt?su!.ting o s c i l l o s c o p e  t r a c e  of  t he  se i smic  wave can be 

s t o r e d  and d i sp layed ,  o r  phctograpbed. 

The &?stance from t h e  t r i g g e r  p u l s e  t o  t h e  first a r r i v a l  is then  

measured on t h e  photograph and  conver ted  (usdng t h e  sweeps 

mi l l iaecond/d iv is ion  conversion s c a l e )  t o  mi l l i seconds .  

Seismic Comput3r Program 

T h i s  program w a s  s e t  up f o r  t h e  rJ,P?8?0 coxputer  based on t h e  

formulas f o r  a two l a y e r  c a s e  (Dobrjn,  1960 F. 723; and I ie i land,  

13/t@, P. 506 .- 509 €! P. 521 - 5271, assuming v a r i o u s  d ips .  

formulas  u s e  t h e  r*-iti?al Dis tance  I'ethod. ?'he computer programs 

These 

a r e  reproduced i n  t h e  Appendices, 1'; (5 ) .  

. 
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( t i )  S e l f  P o t e n t i a l  I J n i t  

The u n i t  used was t h e  SP I"iods1 G-18, cons t ruc t ed  by Geot ronics ,  

of  Burnaby, B.C. It is e s s e n t i a l l y  a h igh  impedance 

m i l l i v o l t m e t e r ,  u s ing  modern Opera t iona l  h p l i f i e r  c i r cu . i t s .  

The u n i t  r eads  t o  t h e  n e a r e s t  3 - 2 m i l l i v o l t s .  

The two l i n e s  surveyed (Figures 49 and 50)  sugges t  t h e  

r e p r o d u c i b i l i t y  when reoccupying a s t a t i o n  is about 2 5 

m i l l i v o l t s  maximum, with + 2 m i l l i v o l t s  be ing  more t y p i c a l .  - 
Some of t h i s  v a r i a t i o n  mag wel l  be due t o  s l i g h t l y  d i f f e r e n t  

c o n d i t i o n s  around t h e  ceramic Cungl.nzed) porous p o t s  used as 

e l ec t rodes .  The l e a d s  from the mi3.livoltmeter were a t t a c h e d  by 

banana jacks t o  1/411 corpe r  rods, vhich were immersed i n  a 

s a t u r a t e d  CuSOk so lu t i .on ,  i n  t h e  pclrous po t s .  The p o t s  are k e p t ,  

4 when Tot i n  use ,  i n  p l a s t i c  c o n t a i n e r s  a l so  con ta in ing  a CuSO 

s o l u t i o n ,  s o  t h a t  t h i s  s o l u t i o n  so;.ks r i g h t  through t h e  unglazed 

ceramic ma te r i a l .  

s t o p p e r  whlch s e a l s  t h e  s o l u t i o n  i r i s ide  t h e  ceramic  pot .  The 

The 1/4" coyper rod  goes through a rubber  

ground around each po t  was s a t u r a t e d  with water  p r i o r  t o  each 

reading.  

I n  use ,  one of t h e  e l e c t r o d e s  (ceramj.c p o t )  is dug i n t o  t h e  

ground bes ide  the  mil l ivol . tmeter ;  t h e  o t h e r  is a t t a c h e d  t o  a 500f 

l ong ,  14. gauge p l a s t i c  coa ted  copper wire which is dragged throu;;h 

t h e  blish t o  each s t a t i o n .  The movable po t  is  then  .dug i n t o  t h e  
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ground a t  t h a t  s t a t i o n ,  and water poured around it p r i o r  t o  t h e  

reading.  

Each reading  is t h u s  rc.lnti.vc t o  t h e  s t a r t i n g  s t z t i m .  I n  t h e  

p resent  s u r v e y ,  both l i n e s  were r e fe renced  t=, t h e  Ci, 0s s t a t i o n ,  

s e t  a s  zero  r n i i l i v o l t s .  

No co r iwc t ions  a r e  app l i ed  t o  t h e  d a t a ;  m u l t i p l e  r ead ings  f o r  t h e  

same s t a t i o n  a r e  simply averaged i n  drawing t h e  p r o f i l e .  

(5) - V.L.F. - 34 Uni t s  

Y'he ins t ru-nents  used f o r  t h i s  port joi i  cf t h e  work were the Ronka 

/- 

EX-16 a d  the  Crone Badem. 80th make u s e  of  t h e  magnetic ?art 

of t h e  e l -ec t roma,~net ic  waves emit ted by t h e  U,.?, submarine rad ic  

s t a t i o n s .  

'dashinEton ( n e a r  S e a t t l e )  a t  18.6 Pi7,. The code f o r  

t h i s  s t a t i o n  is NPG. 

The Xonka 1 ~ x 6  neasu res  t h e  t i l t  ang le  ( t o  + 1/2"> of t h e  magnetic 

component of t h e  VLF - 3 1  wave. 

of  t h i s  i n s t r m e n t  was used. 

The Crone RAD;.;?.I i s  a similar ins t rument  expect: t h a t  both t h e  t i l t  

ang le  ( t o  + lo i n  most r ead ings )  and f i e l d  s t r e n g t h  (FS t o  i- 10%) 

were  recorded  and used. 

The ground s lope  was a l s o  recorded i n  degrees  s o  t h a t  t h e  e f f e c t  

!he s t a t i o n  used i n  t h i s  survey was J i m  Creek, 

- 
Only t h e  t i l t  angle neasurcmcnt 

- - 

of topography could  be es t imated .  These v a l u e s  were p l o t t e d  only 

only  i n  a r e a s  where t h e r e  was a s i g n i f i c a n t  v a r i a t i o n  i n  t i l t  

. 
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The f i r s t  d e r i v a t i v e  of t h e  t i l t  angle ( t h e  s lopo  of t h e  t i l€  

angle  p l o t ,  which i s  fo-and 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 h e  next  s t a t i o n  and d i v t d i n g  by t h e  

d i s t a n c e  between s t a t i o n s )  was alsa used s i n c e  i t  i s  l e s s  

in f luenced  by to2ography. The v a l u e s  of t h e  f i r s t  d e r i v a t i v e  

are i n  deqrecs  per  f o o t  (O/ft) .  These va lues  were c a l c u l a t e d  

arid p l o t t e d  only i n  areas where t h e r e  was a s i 'gn i f icant  

v a r i a t i o n  i n  t ilt  angle .  

I n t e r p r e t a t i o n  is based on methods d iscussed  by I .Jhi t t les  (1969) 

and Yrazer (1969). 

( j )  seoc%evicnl  Tes t  ?:quipment 

The t e s t  k i t  used was a LaHotte St-emical K i t ,  of a type  used 

i n  p o l l u t i o n  (wa te r )  t e s t i n g .  T!le t e s t s  were t o  g i v e  any 

i n d i c a t i o n  of copper con ten t  and d - o u l d  be respons ive  t o  a t  

least 0.1 ppn coEper, On one t e s t  on a p y r i t e  s m p l e  con ta in ing  

t r a c e s  of chalcopyi. t e  (ob ta ined  from t h e  minera l ized  zone exglorsd 

by t h e  a d i t  on C h e i : ~ a i l ~ ~ ~  Rive r ) ,  a r ead ing  07 about 50 ppa was 

obta ined .  The procedures  used are a t t a c h e d  i n  Appendices, S 3 ( c > .  

The c b j e c t i v e  of t h e  t e s t i n g  w a s  t o  o b t a i n  any i n d i c a t i o n  of 

copper i n  t h e  S o i l ,  r a t h e r  than  s p c i f i c  ppn valxes.  fls is 

i n d i c a t e d  i n  t h e  l a te r  d i s c u s s i o n s ,  a l l  soil t e s t s  were nega t ive  

as were t h e  total  heavy rnetal t e s t s  discuss-.d i n  t ' le 1.971 

. 
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A l l  soil samples were taken at a depth of about t h r e e  feet, us ing  

a. hand a u p r .  

. 
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, Granted. The g e q + g s i c a l  work done i n  1971 was.i?ased on a base  

s t a t i c i n  ' (O! - ! ,  OIJ C l a t m  2 2 G ) ,  se t  up using a stun? 4" t h i c k ,  i t r  h i s 5  

and square on 3 s i d e s .  me cla-irn boundr-ir.ics were t h e n  assurned cn 

t h e  b a s i s  o f  t h e  o l d  a d i t  on t h e  river bank which was s f iow~ i n  t h e  

1903 r e p o r t  t o  b c  l oca t ed  ahout 103' South of  C I F j m  7os t  No. 1. 1.1 t h e  

s u m e r  of 1973 the n o r t h e m c o r n e r  pos ts  of 22G and 21C 

Were r e loca ted  by CPR surveyors  and now e x i s t  as 1P 20 and IP 21. 

The o r i @ n a l  base s t a t i o n  OR, ON K'RS surveyed i n t o  these  t z o  

i r o n  F ins  ( l i n e  RL1). 

l i n e s  of t h e  1971 r e p o r t  100' n o r t h ,  xnd now has  t h e  c e n t r e  l i n e  

of cla.im 22G s t a r t i n g  a t  t h e  o l d  a d i t .  S ince  t h e  1971 r e p o r t  

This h a s  r e s u l t e d  i n  s h i f t i n g  the  g r i d  

t h e  claim 22G b::se l i n e  iyas extended from 1000 W t o  4500 3 

a c r o s s  t h e  Victorie.  F rac t ion ,  Susan and Klondyke claims. This  

ex tens ion  was made due magnetic west vihich is i n  a d i f f e r e n t  

d i r e c t i o n  from t h e  o r i g i n a l  base lirie f t h e  new base l i n e  b e t t e r  

p a r a l l e l s  t h i s  s e t  of c la ims.  

Another base l i n e  (CM) u.as a l s o  e s t a b l i s h e d  on the  Copper Mint 

c la ims  and t i e d  j n t o  t h e  o r i p i m l  bese  s t a t i o n  O'#, OK on C l a i m  

22G, by l i n e  RL 2. The C?: base  l i n e  runs from CI40 t o  CI.1 2900, 

and heads due ( n a p e t i c )  west. 

. 
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Severa l  pe rpend icu la r  reconnaissance l i n e s  have 5een run  o f f  both 

t h e  base l i n e s  and most of the? geophysjcal  measurements ve re  

made a long  t h e s e  l i n e s .  

found a long  w j  tl.1 i ts b e a r i n g  t r e e s  (southwest. c c r n e r  of .Susar? 

C~ajm).i:'hen t h e  surv'iy l i n e s  were t i e 6  i n  t o  t h i s  old pos t  a 

C'ne of t h e  ol.? oriGina1 c3aia p o s t s  was 

100 f c o t  surveying error  was iniii.cated i r :  t h e  ba.se l i n e  s w v e y e d  

t h r o c g h  t h e  Coi1,er Cnnion c l x i ~  SrouF. 

10t3/~100t o r  about  a 3;; e r r o r ,  w!?ick: m y  be a t t r l k l i t e d  t o  t h e  

po) .ych3ins  v s e d ,  

!his rep resen t s  a 

In t h e  ~ U + O T C ,  i-t j s  p-opceed t o  1 1 . s ~  stc;cl. 

)-c:::i%;ce t?-.i 5 P~:*oy,~ (r .I h e  bzse 7. i Z X , ~  

was co r rec t ed  a t  t h e  Susan co rne r  p s t  and cont inued t o  45003. 

(b)  L l t i m e t e r  Surveys.  

I n  s t s r t i n g  the  a l t i m e t e r  surveys  f o u r  Altimeter Reference 

s t a t i . o n s  Rere s e t  up a t  v a r i o u s  locz i t ions  on t h e  clai.n:s. The 

main r e fe rence  s t a t i o n  was l oca t ed  a t  t h e  OP, O!LT base  s t e t i o n  

on Coprer Canion Claim 22G, A s e r i e s  of loops xere m d e  with 

r e s p e c t  t o  an e l e v a t i o n  Bench Rark (243 f e e t  above mean sea 

l e v e l )  i n  Nanaimo, and t h e  readiny;s temperature  and d r i f t  

co r rec t ed .  The averaqe e l e v a t i o n  iound was 524.7' above mean 

sea l e v e l  f o r  the base  s t a t i o n .  

were surveyed i n  by autornst ic  l e v e l  as se l l .  a s  by alt imeter looping. 

The Alti-meter References No.2 & 3 
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GECCKENICAL 2ES'JLTS 7. -- 
( a )  S o i l  Saqples  

A s e r i e s  of s o i l  samples were taken at a depth of about 3 f ee t ,  

at 2 5 f t O i n t e r v a l s ,  u s ing  a hand auger.  

w a s  dug ( a t  250S, ltOO W, C l a i m  225) ,  t o  o b t a i n  a s o i l  p r o f i l e .  

The l i n e s  surveyed were 400 W, a c r o s s  t h e  VLF-Dl anomaly from 

I n  a d d i t i o n ;  a small p i t  

100 S t o  400 S; 300 'd, from 200 N t o  500 N ;  and Oh', from 100 S 

t o  400 S,  a c r o s s  t h e  a d i t  and minera1.ized zone at t h e  r i v e r .  

All l i n e s  a r e  on C l a i m  22G. 

The p i t  showed t h r e e  d i s t i n c t  l a y e r s ,  a top  ( A )  zone of decayed 

vege ta t ion  about  4" t h i c k ,  a brown t o  orar,ge-brown l a y e r  of s o i l  

about  2 1/2" t h i c k ,  and below t h i s  ( t o  an inde termina te  depth)  

a l a y e r  of c lay .  

p i t ,  and  on t h e  t h r e e  l i n e s  surveyed. 

were drawn. 

The conc lus ions  of t h e  1971 W h i t t l e s  and Loring Report (P.21) 

would seem a l so  t o  apply t o  t h i s  new work, with. (a) be ing  t h e  

most probable:  

T e s t s  f o r  Copper gam nega t ive  r e s u l t s  i n  t h e  

Consequently no p r o f i l e s  

t h a t  is, any m i n e r a l i z a t i o n  p resen t  c o n s i s t s  

mainly of  p y r i t e ,  wi th  very l i t t l e  c h a l c o p y r i t e  p re sen t .  

fo l lowing  s e c t i o n  ( b )  f u r t h e r  suppor t s  t h i s  conclusion.  

One must e n t e r  a n o t e  of c a u t i o n  here .  

extremely s e n s i t i v e  but  is n o t  of a ty:?e commonly used i n  

geochemical sargpling of  so5I.s (a l though i t  could  be  used i n  

The 

The equipment used is 

. 
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water s a d ~ p l i n g ) .  

i n t z r f e r r i n g  with the d e t e c t i o c  of copper in t he  soils, 

one would t h i n k  t h a t  t h e  soils s h o u l d  have 10 - 60 i p n  i n  them 

from t h e  weathering of r acks  ( S e e  TT'igwc ? 3 > ,  

Before these  r e s u l t s  c a n  be c o n s i d e r e d  - J a l i d ,  c e r t a i n  t e s t s  of 

standardized sm2les  Zeed to be c a r r i e d  o u t .  

(b )  - b c k  Sm1plc h a ? y s i s  

One sanple ,  from tke z d i t  a t  a b u t  3600 'A' on the Klondyke C l a i r n  

(See ?igure 3 )  wzs sent j n  for a spxtral .  ati:i!-ysis ( S e e  t i e  

a t t ached  shee t  frorr, Bc2dar-2lczr Co. T,td' P ~ P ~ S S  p p t e  t h a t  t k ' z  

was aial-yzed in dune 1472 w!iIch is n o t  i n  the p r s s c n t  assessment 

y c a r ;  h3wever,  it is new infor rxa tLo3 and  is i n c l u d e d  here  f o r  

cornplcteness. 1 

As a consequence, sone chemical e f f e c t  may be 

Cer t a in ly  

- 

. 
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8. GEOLOGICAL MADPINS 

The geo log ica l  mapping was conf iced  main . ly  t o  t h e  r i v e r  bank and  

sho re  where t h e  rock j s  exposed, . a p s r t  from a few i s o l a t e d  outcrops  

on t h e  Susan a n d  Kloridyke c1airr.a. 

Susan and Klondyke Claims - 
The i s o l a t e d  outcrops  and v a r i o u s  i n d i c a t i c n s  of f l o a t  a r e  

i n d i c a t e d  on F igu re  3 .  These main ta in ,  f o r  t h e  most p a r t ,  t h e  

same p a t t e r n  as found on t h e  r i v e r  shore:  

q u a r t z  and disseminated m i n e r a l i z a t i o n ,  mostly p y r i t e .  

S e c t i o n  8, Geochemical J e s u i t s ) .  

C l a i m ,  an o l d  a d i t  was discovered  which c u t  through a quar tz -  

p y r i t e  ve in  about 6" wide. 

massive m e t a l l i c  m i n e r a l i z a t i o n ,  a p a r t  from those  v e i n s  found 

on t h e  sho re  of t h e  r i v e r .  

seem t o  be d i f f e r e n t  from t h o s e  on t h e  r i v e r ,  s i n c e  t h e  s t r i k e  

seems t o  be  NE-SW. 

green s c h i s t  c o n t a i n i c g  

(See 

I n  one l o c a t i o n  on t h e  Klondyke 

"his was t h e  only i n d i c a t i o n  of 

The n a t u r e  o r  age of t h i s  ve in  would 

- River  Bank and Shore !lapping 

' T h e s e  r e s u l t s  are F igures  81A and 8lB. There is  a p a t t e r r .  o f  

green  c h l o r i t e  s c h i s t  zones,  kri more c r y s t a l l i n e  meta-volcanic:) 

which con ta in  q u a r t z  ve ins ,  massive p y r i t e  i n  some l o c a t i c n s ,  

and disseminated p y r i t e  i n  o t h e r s .  

Traces  of c h a l c o p y r i t e  and malac i t e  are 

. 
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found i n  s e v e r a l  l o c a t i o n s .  The amounts, however, appear  t o  be 

minor,  even i n  t h e  one pocket of  m i n e r a l i z a t i o n  from which a grab  

sample assayed 10.2% Cu. 

L i t t l e  geophysical  work h a s  been done r i g h t  a long  t h e  r i v e r  sho re  

t o  see how i t  c o r r e l a t e s  wi th  t h e  geology; obviously t h i s  i s  a 

worthwhile p r o j e c t  and should be  coap le t ed  i n  t h e  f u t u r e ,  
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9. PHYSICAL IiORK 

A small amount of d r i l l i n g  and b l a s t i n g  (about six,1 ft. deep holes) 

were completed to remove t h e  su r face  l a y e r  of a r u s t y  zone 

suspected of being mineralized. Location was 200 W ,  800 S, d i r e c t l y  

t o  t h e  west of t h e  small ve in  discussed i n  t h e  1971 Report,  which 

assayed at 10.2% copper. 

The f r e s h  rock showed disseminated p y r i t e  i n  ar green s c h i s t ,  but no 

o the r  minerals  could be observed wider t he  hand lens, No chemical 

a n a l y s i s  were obtained. 

. 
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10. INTERPRETATIONS - 
( a )  General  Fea tu res  

The hyco thes i s  su_agested i n  t h e  1971 !:‘hittles and Loring Xe?ort m.;t 

be  completely rev ised .  It now seeas improbable. t h a t  t h e  e a s t e r n  

p a r t  of C l a i m  22G is p a r t  of a f a u l t  block. The s h i f t s  i n  t h e  

anonalous zones a r e  Pore probably caused by shea r ing  o r  fo ld ing .  

The reasoris f o r  t h i s  r e v i s e d  conclus ion  are t h e  fol lowing.  

(1) The VLF-EE anomalous zone a p p s r s  t o  be cont inuous froa t h e  

a d i t  t o  l i n e  &OW, f o l d l n :  north-south d o n s  25013 t o  3001:;. The 

Crone JZ4 r e s u l t s  f o r  l i n e  2GQS sugges t s  t h i s  cont inua. t ion,  a l thcugh 

. . .. 

response  t o  a north-south v e i n  would be very low (be ing  broacistrje 

t o  t h e  irxornin? VLF-Z?I waves). 

( 2 )  Fxamination of t h e  r i v e r  barlk sugges t s  f o l d i n g  may be f a i r l j  

ccmnor:. Across t h e  r i v e r  from about 100.;, ‘7002 t h e r e  .is 2 20 f o o t  

s e c t i o n  of s c h i s t  which hss beer, folded i n  a north-south d i r e c t i c n .  

( 3 )  If t h e  region under d i s c u s s i o n  xas Taul te3  and moved noTt5 2 n d  

downward, t h e  r c c k s  on e i t h e r  s i d e  of t h e  r i v e r  s h o u l d  show thi .s  

d i s f i r , : i t i n u i t y ;  the>- c?o ? ~ t ,  Tn r - ~ t ,  i t  5s ea.;y i r .  may yZt?cee t o  

t r a c e  t!ie rock formations d i r e c t l y  ~‘ I -GT one r i v e r  bank t o  another .  

The d i scuss ion  i n  t h e  1971 Whi t t l e s  mci Loring 2epor t  r ega rd ing  

t h e  VLF-EM zones on t h e  no r the rn  s i d e  of C l a i m  2 2 G  (on lines OW 

and 40OW) would a l so  seem t o  need r e v i s i o n .  “ h e  new l i n e s  run 

-. 
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n o r t h  from t h e  base  l i n e  ( l i n e s  lOOW, 300W, SOOW, 700W, and 

900W) do not  show t h e  VLF-EM anomalies  observed on l i n e  bow. 
Hence, one might conclude t h a t  t h e s e  anomalies are f a i r l y  

l o c  a1 i z e d  

There is o t h e r  r epor t ed  evidence f o r  n o r t h  - south  fo ld ing .  I n  

the 1903 Annual Re?ort t h e r e  i s  t h e  fo l lowing .s ta te rnent :  "It is 

claimed,  and with some evidence t o  back t h e  suppos i t i on ,  t h a t  t h e  

mine ra l i zed  zone a t  t h e  e l e v a t i o n  of t h e  Key C i t y  C l a i m  ($37G) 

has been d e f l e c t e d  t o  t h e  south  or i n t o  the XL claim (#l96G) 

grwi:dtt. Also,  t h e  "Geophysical " K y r t  on Mt. S i c k e r  Mines Ltd.  

(N.P.L.)'I of November 30, 1968, ( i n  t h e  Summary, page 71, i n d i c a t e s  

the p o s s i b i l i t y  of " f l e c t u r e s  toward t h e  no r th  and southt '  which 

t h e  a u t h o r s  of t h e  1968 depor t  i n t e r p r e t e d  a s  fo ld ing .  

IIence on? can i n f e r  f o l d s  running almost north-south,  m.d d i r p i n z  

t o  th :  cas t .  

PO' i !  vould run  along t h e  edze of t h e  s teep  bank t h a t  s t r i k e s  fror; 

about 40G;I, 6OOS, t o  OGOW, 400!1. The total north-south 

displilcement involved seems t o  h e  abcut  270 f e e t  . 

The upper (western) edye of t h e  fc1.d line along li!?e 

(b )  Mine ra l i za t ion  

There is knowh t o  be some m i n e r a l i z a t i o n  on t h e  p rope r ty ,  

p r i m a r i l y  a t  t h e  o l d  a d i t  on t h e  r i v e r  bank of  clairr, 22G.  
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( c )  Locat ion of b? ine ra l i za t ion  

The r e s u l t s  d i scussed  h e r e  sugyes t  that  t h i s  rnin.eral izat ion fo1l.c.;:~ 

a n  i n t e n s e l y  s c h i s t o s e  zone t o  t h e  west t h a t  f o l d s  once a long  t h e  

3OOU 1-ine, t hen  con t inues  westward over t o  t h e  600'~~ l i n e  at 160s 

(See F igure  82). 

7OOV l j n e ,  t h e  m i n e r a l i z a t i o n  e i t h e r  t e rmlna te s ,  or else f o l d s  spin 

north-south a long  t k j  s l i n e .  

Yote t h a t  t5e i n t e r s c c t i o r i  of t h e  I'LF-B! anovaly on l i r ie  6001;1 is  Rot 

i n  l i n e  with t h e  t r end  a c r o s s  line:; boo)! and 50C! f ,  suzges t iny  t h ?  

s ta r t  of ano the r  fo ld .  I f  t h e  mint . ra l jza t ion  runs about cor t \ - south  

a c r o s s  t h e  700':! l i n e ,  no VLF-31 anomaly would be observed (because of 

t h e  poor wave coupl ing) .  "his zcne may t h u s  r e m p e n r  on I ' n e  803Y o r  

goo,! t o  t h e  south  of t h e  Claim 225 base l i n e .  

( d )  Tyyc of M i n e r a l i i a t i o n  

The VW-T'M, I . F . ,  ncct r 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  condl ic t iv i ty  

f o r  t4is zone than  t h e  surrounding rock ,  3rd  the magnetic map i n  t h e  

1971 r e p o r t  s u g z e s t s  a s l i g h t  niagnetic r , i n e r a l i z a t i o n  ( a l t e r a t i o n ) .  

S ince  no VLF-FIII c o n t i n u a t i o n  was observed on t h e  

T h i s  g ives  supyor t  f o r  the i d e a  t h a t  t h e  zone i s  minera l ized  and t h e  

p rocess  of m i n e r a l i z a t i o n  h a s  . a l t e r e d  t h e  surrounding rock. 

m i n e r a l i z a t i o n  must,, hoxever ,  c o n s j s t  of narrow ve ins  o r  be  disseminated 

i n  t h c  s c h i s t .  The mineralization o3:pears tc be p r i v a r i l y  p y r i t e .  

These concl u s i c n s  are suppor ted  by t h e  fo13 owing observa t ions .  

The 

(1 )  The S.P. r e s u 1 . t ~  are small. S.P. responcqs well t o  massive 

m i n e r a l i z a t i o n ,  but  poor ly  t o  disscminnted mineral j zaticr! since 



t 

i 
! 
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? 

i n  t h e  l a t t e r  c a s e  t h e  S.P. current,  p a t h s  are too  broken up. 

conclus ion  is  weakened somewhat by t h e  f a c t  t h a t  the m i n e r a l i z a t i o n  

is i n  ha rd  c r y s t a l l i n e  rock and surmunded by qua r t z .  Hard 

c r y s t a l l i n e  rock a r o m d  the  m i n e r a l i z a t i o n  would tend  t o  i n t e r f c r q  

with t h e  flow of t h e  S.P. c u r r e n t s ,  even i f  t h e  m i n e r a l i z a t i o n  

T h i s  

. 

were massive. 

(2) :!he g r a v i t y  r e s u l t s  i n d i c a t e  no l a rge  concen t r a t ion  of h igh  

specil’i.c g r a v i t y  minera ls ,  On t h e  o t h e r  hand, it x u s t  be r o i n t e o  out  

t h a t  p y r i t e  and c h b l c o p y r i t e  do not  have very high s p e c i f i c  g r a v i t i e s .  

( 3 )  

g i v e s  only  a few d i p  ang le  va lues  w’i-ich a r e  above t h e  r e p r o d u c i b i l i t y  

of t h c  r e s u l t s .  The n i inc ra l i za t ion  cculd  t h u s  be i n f e r r e d  as bejng 

d i s s em i na t e d . 
(4)  Rie I .P.  r e s u l t s  a re  also low. S ince  I .P.  responds v e l l  t o  

d i sse t i ina ted  mine ra l s  , t h e  c o c c e n t r s t i o n s  of t h e  disseminated mine ra l s  

is l - ike ly  t o  be q u i t e  low. On t h e  o t h e r  ‘rand, a ha rd  c r y s t a l l i n e  

h o s t  rock might a l so  i n t e r f e r  wi th  t h e  flow of t h e  I .P.  c u r r e n t s .  

(5.) 

and copper i n  t h i s  r e p o r t  and t h e  1971 h ‘ h i t t l e s  and Loring Beport ,  

i n d i c a t e  no l a r g e  c o n c e n t r a t i o n s  of t h e s e  metals, t o  t h e  east of t h e  

400W l i n e .  The concen t r a t ion  of t h e  heavy metals may improve as one 

moves up t h e  niountain s i d e ;  such i s  t h e  c a s e  i n  t h e  Mount S i c k e r  

area t o  t h e  east. However, t h e  one t e s t  made of minera l iza t5on  

>’he Crone J24, which a l s o  resyonas  b e s t  t o  massive rn.incralizztlcrA 

P i n a l l y ,  t h e  l a c k  of geochemical i n d i c a t i o n s  of heavy metal. 
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on t h e  Klondyke claim does n o t  o f f e r  any encouragement of t h i s  

na ture .  

I n  t h e  end a n a l y s i s ,  through,  one should always n o t e  t h a t  t h e  

presence  of p y r i t e  i t s e l f  may w e l l  be  important.  

Carson (1969) s ta te ,  i n  d i s c u s s i n g  d i s p o s i t s  such as t h e  one on 

M t .  S i c k e r  ( t h e  o l d  Twin J. Mine) ,: 

Muller & 

"Abundant disseminated p y r i t e  is found on t h e  f r i n g e s  of the 

known d e p o s i t s  and could  be  a u s e f u l  gu ide  i n  explora t ion ."  
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j 

11. RECOlNYI3I.IDATIUNS 

(1) 

5; g e n e r a l  rock  s t r u c t u r e  p i c t u r e ,  (b) w i t h  some a F p l i c a t i c n  i n  a 

d e t a i l e d  sense  t o  confirrr  t h e  presence  of m i n e r a l i z a t i o n  and 

a l t e r a t i o n  (as i n  t h e  1971 &por t ) .  

The magnetometer 's  use  would seem t o  be l i m i t e d  ( a >  t o  g i v i n s  

It is n o t  u s e f u l ,  i n  t h i s  ca se ,  

t o  l o c a t e  m i n e r a l i z a t i o n  by i t s e l f ,  s i n c e  t h e  m i n e r a l i z a t i o n  apyea r s  

t o  be Rostly 'non-magnetic;  that, is ,  i t  cznnot be used i n  a 

reconEaissance sensc?. 

a long  5001d and 600'~:, from 0s t o  g0OS on Cla5.m 22G. 

(2) 

400'td 1.ine. 

( 3 )  

where t h e  rock is exposed. 

F u r t h e r  magnetic surveys  should be cons5 dered 

Geochemical surveys  should be  cont inued  t o  t h e  west of t h e  

llore d e t a i l e d  work should  be  c a r r i e d  out  a long  t h e  r i v e r  bank 

T h i s  Ghould invo lve  ( a >  more d e t a i l e d ,  

g e o l o g i c a l  su rveys ,  (b) Crone J';I.; surveys  ( c )  RADE3rl 

surveys ,  u s ing  t h e  f i e l d  s t r e n g t h  measurement as we l l  as t h e  t i l t  

ang le  measurement (d )  magnetic su rveys ,  ( e )  seismic surveys ,  

( f )  S.P. surveys  and ( g >  I.P. surveys.  

Such a. concent ra ted  e f f o r t  wculd provide  a g r e a t e r  l e v e l  of 

conf i2ence  i n  i n t e r p r e t i n g  t h e  geophys ica l  r e s u 1 . t ~  on t h e  d r i f t  

covered a r e a s  away from t h e  r i v e r .  

(4)  

700W and t o  t h e  south of t h e  base  l i n e  (?laaim 22G) and ( b ) ,  be 

redone a long  $he CM 400 and CM 500 l i n e s  t o  check t h e  v a r i a t i o n s  

found the re .  

The VlX-ET.I Surveys should  ( a >  be con t ined  t o  t h e  west of 
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(5) 

anomalies  and t h e  mine ra l i zed  zone a t  t h e  r i v e r  bank (Line OW) 

with c o i l  spac ings  of SO', XO', and 200' and s t a t i o n  spac ings  

of  25.' t o  o b t a i n  t h e  spac in :p  which g i v e  t h e  b e s t  response;  both 

f r e q u e n c i e s  should be used;  ( b )  

v a r i o u s  spac ings  and f r equenc ie s  t o  check t h e  v a r i a t i o n s  found 

The Crone JE% Unit should  ( a )  be run  over  t h e  VLF-D4 

be run  on l i n e  XOW, 2CON t o  600N at 

I 
! ,, 
1 '  

t h e r e ;  and (c)  be run on l i n e  CX200 from 200N t o  600N t o  check 

on t h e  v a r i a t i o n s  found the re .  

( 6 )  More work needs t o  be  done on t h e  3 lOOW & 3750W l i n e s  on t h e  

Klondyke claim. Th i s  should  invo lve  'JLFf Crone JEH, magnetic,  

SP, geochemical & I P  su rveys ,  i n  a d d i t i o n  t o  d e t a i l e d  g e o l o g i c a l  

mapping, p a r t i c u l a r i l y  of t h e  o l d  a d i t  and mine ra l i zed  ve in  found 

on 3750W. 

(7) 

ground workinss.  

It might prove worthwhile t o  survey and map t h e  o l d  under- 

Th i s  would h e l p  t o  dec ide  on t h e  hypothesized 

geologic  s t r u c t u r e  and f u t u r e  work on t h e  claim. 

(8) 

twice  on ezch l i n e  and t h e  r e s u l t s  averaged. The v a r i a t i o n s  

be ing  observed a r e  q u i t e  small and i n  may c a s e s  j u s t  above t h e  

l e v e l  of r e p r o d u c i b i l i t y  of t h e  surveys.  Double r ead ings  f o r  

each s t a t i o n  would g i v e  a g r e a t e r  confidence l e v e l  i n  

i n t e r p r e t i n g . t h e  observed r e s u l t s .  

I n  t h e  f u t u r e ,  a l l  t h e  geophys ica l  surveys  should be done 

. 
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13. APPLYDICES 

(a) Cost  Arialysis 

(1) %.me used by D r .  A.B.L. ‘ i h i t t l e s  

(a) Field Supervis ion aod In’strument Operation 

(Aug. 3 ,  5 ,  6, 7, 12, 13, 1.7, 19, and  31, of 1972: 

and- Fcb. 22, Kqr* 15, Apr. 27, May 3, 4, 11 and 18, 

June 28,  J u l y  2 ,  3, 1.973) 19 dws 

(b) Computiqg, p l o t t i n g  & i n t e r p r e t a t i o n  of da t a  

(July 5, 6, 7, 10, t; 12, Seot. 8, 9, 15, 16, 

(2) Time used by F.C. Loring, P. En,;. 

(kug. 3 ,  5, 6 ,  7 ,  12, 13, 15, 19 and 31, 1972 

and Ju ly  2 ,  3 ,  1973) 11 d.ays 

41 days 
-I 

T o t a l  Time of D r .  A.B.L. W h i t t l e s  & F.C. Loring:  

41 days a t  $150.00 p e r  day $6,150.00 

( 3 )  F.?ileage 

B. Whi t t l e s  - 56 m i .  x 13 days 
x O.l.5/mile 159.60 

x 0,15/mile 81.00 
F. Loring - 60 mi. x 1.1 days 

240.60 

SUB-TO‘riG $6 390.60 

. 



(4 )  Phys ica l  Work 

( a )  

(b) 

( c )  

Line C u t t i n g  - 9150/mile x 3 m i l e s  

Equipnent Ben ta l s  (Boyd Gordon I n d u s t r i e s )  

Con t inen ta l  Explos ives  (Caps & Explosives)  

(5 )  Other  Fxpenses 

450.00 

68.00 

31.40 

( a )  

(b) Chemical Analysis, (Bondar Clegg) 

( c )  Geophysical Equipment Rental  

( d )  Film (Seismic R e s u l t s )  

( c ;  Maps and Aerial F’hotos 

(f) 

Food and Accommodation ( J u l y  2 and 3, 1973) 

Dupl ica t ing  of Maps, P r o f i l e s ,  Reports ,  

C l a i m  Survey n o t e s  

(g) Typing 

40.00 

20.00 

200 . 00 

15.00 

5 .oo 

45.00 

50.00 

(b) Corrputer Programs HP9820A (Pour Pages Attached) 

. 
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( c )  Gecchemical F i s l d  Tcs t  ye thods  (Ida Motte K i t )  

Equipment A - Copper Zeagent A 

B - Copper Reagent B * 

C - Copper &agent C 

D - T e s t  Tubes (21, s p e c i a l  

E - Funnel ., p l a s t i c  

F - F i l t e r  Paper ,  7 cm 

G - P i p e t t e ,  unmarked ' 

* Important:  mis reagent  c o n t a i n s  sodium cyanide.  It  must 

be h a d l e d  wi th  extreme care,  

1. F i l l  t h e  t e s t  tube  t o  t h e  upper l i n e  marked "A" with t h e  

sm.ple t o  be t e s t e d .  

2, Using an unmarked p i p e t t e ,  add two drops of Reagent A and 

mix, t h e n  add two drops of aeagent  B and mix. 

f i l t e r  t h e  s o l u t i o n  i n t o  t h e  second t e s t  tube  u n t i l  t h e  t e s t  tube  

is f i l l e d  t o  l i n e  ' lBCc. 

I f  a p r e c i p i t a t e  forms, 

A pink color i n d i c a t e s  t h e  presence of copper. 

3 .  Rinse t h e  first t e s t  tube  c a r e f u l l y  and then  f i l l  i t  t o  t h e  

l i n e  marked "Bll wi th  clear water. 

. 
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’:, 
:: 

I 
ij 

4. Add two drops of Copper Reagent B t o  t h e  c l e a r  water 

sample and mix t h e  conten ts .  

5. To t h e  c l e a r  water sample tube ,  (from S t e p  I t ) ,  Copper 

Reagent C is added one drop at a time u n t i l  t h e  c o l o r  of t h e  

l i q u i d  matches t h e  c o l o r  of t h e  t e s t  sample (from S t e p  2). 

Hatch t h e  c o r o r s  by looking  down through t h e  t e s t  t u b e s  as they  

a re  h e l d  about  a h a l f  i nch  above a p l a i n  wh i t e - su r face .  

number of drops  of Copper Reagent C added. 

Count t h e  

Each drop of t h e  Copper 

Reagent C added is equal  t o  0.025 ppm. of Copper. I f  f o u r  drops of 

Copper Reagent C were r equ i r ed  t o  mztch t h e  c o l o r  of t h e  t e s t  sample, 

t h e  r e s u l t  i s  4 times 0.025 o r  0.1 pFm. Copper. 

( d )  

The fo l lowing  persons  d i d  t h e  f i e l d  work d iscussed  i n  t h i s  r e p o r t ,  

2esume of Experience of F i e l d  Workers 

under t h e  supe rv i s ion  of D r .  A.B.L. Whi t t les :  b!. F i l i o n ,  T. Grecr ,  

G. I i icks ,  2. Van den Nieuwenhof, J. Scho l t ens ,  D. Gu t t e r idge ,  

D, Bryderl, B, Buse, R. Gardner,  K. IJummela, F. Syrotuck,  Po Brunner, 

H. Slobodan, G. Harris, S. Janes,  9. Zemnn. .All of t h e s e  persons  were 

s t u d e n t s  of t h e  Geological  Technology, I”lal.aspina College and had 

about  8 months of geophys ica l  exper ience  p r i o r  t o  t h e  r epor t ed  

f i e l d  work. 

I n  a d d i t i o n ,  F. Loring,  F. h g .  d i d  f i e l d  work f o r  s e v e r a l  days. 

Mr.’Loring is a graduate  Mining Engineer with 25 y e a r s  of  Mining 

and Explora t ion  experience.  Mr. LoFing is a r e g i s t e r e d  B.C. Ehgineer 

. 



1 

K r .  T. Avery, E l e c t r o n i c s  Technician,  helped design and t e s t  t h e  

photographic se i smic  equipment, under t h e  d i r e c t i o n  of D r .  A.B.L. 

! d h i t t l e s .  

E l e c t r o n i c s  exper ience  arrd is p r e s e n t l y  i n  charge of t h e  E l e c t r i c a l -  

E l c c t r c n i c  Technology, Malaspina College. 

Mr. G. Kinneard worked on t h e  Aclgust 1972 f i e l d  days. Elr. Kinneard 

h a s  2 y e a r s  of Col lege  Geology and h a s  had 2 y e a r s  of p a r t  time f i e l d  

l k .  Avery h a s  approximately 20 y e a r s  of r a d i o ,  T.V. and 

exper ience  under t h e  d i r e c t i o n  of D r .  A.B.L. Whi t t les .  

( e j  Resume of Technical  and F i e l d  Work Experience of Dr. A.B.L. 
I 

Whi t t l e s ,  Ph.D. 

(1) Unive r s i ty  t r a i n i n g  at Univers i ty  of B.C. and Univers i ty  

of Toronto,  with t h e  completion of a Ph.3. i n  Phys ics  

(Geophysics s s c t i o n )  i n  1964, from U . 8 . C .  

(2; P r i o r  exper ience  ( 2  summers) wi th  geophysical  s e c t i o n  

Imper i a l  O i l  Ltd., i n  Alberta .  

( 3 )  Surveying exper ience ,  B u t t l e  Lake Power P r o j e c t .  

(4)  Four y e a r s  a t  t h e  B.C.  I n s t i t u t e  of  Technology, teachin;  

geophys ica l  p rospec t ing  cour ses  t o  day and evening 

s t u d e n t s ,  and t h r e e  y e a r s  at Plalaspina College.  

Consul t ing  experience dur ing  t h e  p a s t  seven years with  

companies i n  Vancouver, V i c t o r i a ,  and Calgary,  i nc lud ing  

(5) 

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 .  
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( 6 )  P r e s e n t l y  i n  charge  of t h e  Geological  Technology, 

Malaspina Col lege ,  Fanairno, m d  i nc lud ing  the  t each ing  

of cour ses  on geophys ica l  Frospect ing.  

(73 An a c t i v e  rxember with t h e  Socie ty  of Explora t ion  

Geophys ic i s t s ,  and t h e  B.C. Geophysical Society.  

Lr. A.B.L. \ h i t t l e s ,  Ph.D. 

. 
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