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SIJ?WARY/COIW,USI ONS/RECOIWENDRT TONS 

Late  i n  February and aga in  i n  Xarch 1969, d3 l i n e  

m i l e s  of t o t a l  f i e l d  aeromagnetic surveying 

t h e  Deadwood Carrp l o c a t e d  immediately west  of Greenwood, B.C.  

The 

companies. 

p rope r ty  a r e a s  h e l a  by S i l v e r  some and Crown S i l v e r  Ivlines L t a .  

cornnleted ove r  

survey was conducted on behal f  o f  a consortium of 

Th i s  r e p o r t  i s  w i t h  p a r t i c u l a r  r e f e r e n c e  t o  t h e  

The survey w a s  completed i n  a Cherokee 6-300 f ixe r ,  x ing  

a i r c r a f t  equipped w i t h  a Var i an  Vk937A p ro ton  p r e c e s s i o n  

magnetometer ( -  1 gamma), SDV4-991 d i g i t a l  r e c o r d e r  a d  ayA2--o; 

c h a r t  r eco rde r s .  

35 mm s t r i p  photography matched t o  mosaics prepared frorr, 

Government a i r  nhotos (see accompanying Fi-qure 4 ) .  

+ 

F l i g h t  l i n e  p o s i t i o n i n g  was f a c i l i z a t e d  by 

Due t o  l o c a l  topogra-Dhy, a t o t a l  o f  35 f l i e h t  l i n e s  

were contour  f lown and t h e  f l i g h t  p a t t e r n  is q u i t e  comrllex and 

a r c u a t e .  The p ro ton  b i r d  t e r r a i n  c l ea rance  averaged b50 l a e ~ .  

Process ing  of  t h e  d a t a  w a s  conducted by personck;.i 

and equipment from Geo-X Surveys Ltd. ,  Go-ordinate A e r i a l  

Surveys Ltd. and IBiYi - a l l  of Vancouver, B.C. 

isomagnet ic  t o t a l  f i e l d  p l a n  (see Figure  5 )  w a s  p l o t t e d  &: G 

s c a l e  of 1'1 :1000t by a computer -p lo t te r  u n i t  which contourec 

a t  100 gamma i n t e r v a l s  on t h e  west h a l f  of the s h e e t  and 25 

gamma i n t e r v a l s  on t h e  east  h a l f .  

The accomznying  

Deadwood i s  an h i s t o r i c  mining area and p a r t  of the 

famous Boundary Mining Camp which reached a h e i g h t  o f  a c t i v i t y  

e a r l y  i n  t h e  cen tu ry  wi th  product ion  from dozens of m i n e r a l  
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p r o p e r t i e s .  

r a i l w a y s  t o  any one of t h r e e  s m e l t e r s  o p e r a t i n g  a t  t h a t  t ime.  

Many of t h e  d e p o s i t s  a r e  replacement  ska rn  t y p e  c o n s i s t i n g  of 

magne t i t e ,  c h a l c o n y r i t e ,  p y r r h o t i t e ,  and p y r i t e  w i th  

a s s o c i a t e d  gold va lues .  

may be expected t o  be a sha rp  "thumb p r i n t "  magnetic sp ike .  

The ave raee  t o t a l  f i e l d  i n t e n s i t y  i n  t h e  Deadwood 

Ore was t r a n s p o r t e d  on a network o f  l o c a l  

A t y p i c a l  magnetic t a r g e t  theref 'ore 

a r e a  was found t o  be 58032 garmas and maximum range response  

w a s  -229 t o  t952 garnmas about  t h i s  mean. 

of 1230 magnetic o b s e r v a t i o n s  acconpanies  t h i s  r e p o r t  ( ? i q d r L  3 )  

and shows a p o s i t i v e  skewed d i s t r i b u t i o n  w i t h  a s l i g h t  depc;rr ;~re  

from log-normal i ty  a t  58200 gammas. 

A f requency  h i s t o q r a n  

Two broad magnetic d i v i s i o n s  may be d i s t i n g u i s h e d  

on t h e  i somagnet ic  p lan .  

moderate t o t a l  f i e l d  i m e n s i t y  response area of g e n t l e  magnetic 

r e l i e f .  

a r e a  of complex and sha rp  r e l i e f .  

d e s i g n a t e d  A-A'  i s  no t  ex t remely  wel l  d e f i n e d  bu t  c o i n c i d e s  

The e a s t e r n  d i v i s i o n  i s  a low t o  

The wes te rn  d i v i s i o n  i s  a low t o  h igh  i n t e n s i t y  response  

The d i v i s i o n  boundarv, 

.r w i t h  a major n o m a 1  fault zone mapped by Monger (G.S.C. r:?er 

67-42) . 
i s  u n d e r l a i n  by P a l e o z o i c  metasediments and v o l c a n i c s  i n t r u d e d  

by Mesozoic a c i d i c  p lu tons .  

The e a s t e r n  niagnetic d i v i s i o n ,  v e r y  g e n e r a l l y  spza!.:ii?g, 

These two widespread rock  t y p e s  i n  t h e  e a s t e r n  

d i v i s i o n  do n o t  e x h i b i t  l a r g e  s u s c e p t i b i l i t y  c o n t r a s t s .  

wes t e rn  magnetic d i v i s i o n  of  t h e  map s h e e t  i s  u n d e r l a i n  by 

T e r t i a r v  v o l c a n i c s .  

The 

, 
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Many magnetic l i n e a r s  a r e  p r e s e n t  and form 

r e c t i l i n e a r  p a t t e r n s  i n  t h e  wes tern  and curved D a t t e r n s  i n  

t h e  e a s t e r n  d i v i s i o n .  A major magnetic l i n e a r  t r e n c i n g  

northwest  a c r o s s  t h e  Kotherlode - Dead7,rood V a l l e y  (des igna ted  

€3-B ) a l s o  t r a n s e c t s  t h e  major subd iv i s ion  boundary A-A' . 
The Crown S i l v e r - S i l v e r  Dome p r o p e r t y  i s  s i t u a t e d  i n  a 

r e l a t i v e l y  g e n t l e  magnetic resnonse  zone. .The immediate a r e a  

i s  dominated by a through-going magnetl-c t rough  and f l anked  

. t o  t h e  east  and west by magnetic p l a t eaus .  A t o t a l  of f i v e  

magnetic h i g h s  a r e  p r e s e n t ,  t h r e e  t o  t h e  west  and two t o  

t h e  e2.st of t h e  magnetic dep res s ion .  A g e n e r a l  g r a p h i c  

i n t e r p r e t a t i o n  i s  d i sp layed  i n  F igure  6. 
- 

I n v e s t i g a t i o n  a s  t o  t h e  cause of t h e  magnetic 

h i g h s ,  magnetic l i n e a r s ,  and a r e a s  c h a r a c t e r i z e d  by riagnetic 

r e  commended . 
. t t e d ,  

Eng . 
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I N T K O D U C T I O N  

On February 2 8  and 14arch 29, 1969 a t o t a l  of 83 

l i n e  m i l e s  of an  a i r b o r n e  magnetometer survey was completed 

over  an  h i s t o r i c  mi-ning a r e a  s i t u a t e d  immediately west of 

t h e  c i t y  of Greenwood i n  t h e  Southern I n t e r i o r  of 5 r i t i s h  

Columbia and known a s  t h e  "Deadwood Camp". The survey  

was conducted on beha l f  of  a number of mining companies 

t h a t  own v a r i o u s  c la im ;Sroups and mine ra l  l e a s e s  i n  t h e  

a r e a .  T h i s  r e p o r t ,  however, d i s c u s s e s  t h e  a i r b o r n e  results 

wi th  p a r t i c u l a r  r e f e r e n c e  t o  t h e  Crovn S i l v e r  and S i l v e r  

Dome proper ty .  

i n s t r u m e n t a t i o n  and g e n e r a l  f i e l d  and d a t a  p rocess ing  

procedures  t h a t  were employed on t h e  p r o j e c t .  

It i n c l u d e s  informat ion  as  t o  t h e  

L O C A T I O N  AND A C C E S S  

The minera l  p rope r ty  i s  cen te red  j u s t  ove r  two 

a i r  miles  west  or" Greenwood i n  t h e  Boundary area of  sou the rn  

B r i t i s h  Columbia. Claims l i e  between Kotherlode and Jolly 

Jack  Creeks and t h i s  area i s  r e a d i l y  a c c e s s i b l e  by v a r i o u s  

bush roads.  The Na t iona l  Topographic System r e f e r e n c e  

square f o r  t h e  v i c i n i t y  i s  82 E/2. The l a t i t u d e  i s  49O 

CLAIICS AND OWXXRSHIP 

The p r o p e r t y  c o n s i s t s  of  . l o c a t e d  mine ra l  c1aiz.s 

and minera l  l e a s e s  s i t u a t e d  i n  the Greenwood Xining DivLs;lor 
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of B.C. 

l\l;ines Ltd . ,  whose r e g i s t e r e d  o f f i c e  i s  on t h e  8 t h  ? l o o r ,  

1177 Vest  Hastin:<s Street, Vancouver, B.C. 

a r e  graphically desc r ibed  on IvXneral Clairns FAp 82  T/2 any 

a copy accoxipanies t h i s  r e p o r t .  

They a r e  h e l d  PY CrotLm S i l v e r  and S i l v e r  ilome 

The c l a i x s  

A l i s t  of  t h e  c l a i n s  and l e a s e s  r’ollows: 

Recorded C la im iZecora l,os. 

L i t t l e  u a l l a s  1 - 4 21493 - 214.96 

Copper Coin 1 - 6 21497 - 21502 

Lone j t a r  1 - 2 21503 - 21501:. 

Lone S t a r  No. 3 Fr. 21505 

Lone S t a r  >lo: 4 21506 

Lone S ta r  No. 5 Fr. 21507 

Lone S t a r  No. 6 21508 

I , Q ~ @  Sta r  N O ,  7 Fr, al5ss 
Lone S t a r  YO. 8 23510 

L i t t l e  Dallas 5 - 7 

Canada Dry 1 - 8 
Houston Fr .  19258 

19255 - 19257 

19247 - 19254 

Penny 1 - 2 Fr .  21137 - 21138 

Leases  

127 ( T a m  OTShanter) 

128 (Salamanca, I v a  Lenore,  Viceroy  Fr., No. 9,  
Ar l ing ton  Fr..) 

136 (Gold Red) 

. 
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GENERAL SETTING 

The Deadwood a r e a  i s  a ?art  of t h e  famous and 

h i s t o r i c a l  3oundary ibiining Cam, which, e a r l y  i n  t h e  1900ls 

was one of  t h e  rnajor copper producing c e n t r e s  .in Canada. 

The mining h i s t o r y  of  t h e  a r e a  d a t e s  back t o  be fo re  t h e  <urn  

of t h e  cen tu ry  and co inc ides  w i t h  t h e  d i s c o v e r y  of  p l a c e r  

go ld  i n  Boundary Creek about  1862. Xining a c t i v i t y  c u l z i n -  

a t e d  i n  1913 a t  which t ime 1,250,000 t o n s  of o re  were z ined  

and sh ipped;  t h r e e  copper s m e l t e r s  and many m i l e s  of r a i l m y  

l i n e  were i n  o p e r a t i o n  i n  t h e  Boundary a r e a .  

Phys iog raph ica l ly ,  t h e  Deadwood Camp l i e s  on t h e  

e a s t  f l a n k  of  th,e southern  p o r t i o n  03 t h e  Kidway Ranze of 

t h e  Xonashee Itountain system of t h e  I n t e r i o r  o f  B r i t i s h  

Co?unbia. T t  i s  a t r a n s i t i o n a l  area between t h e  r e l - a t i v e l y  

g e n t l e  r o l l i n g  s u r f a c e  of t h e  Okanagari Highlands t a  t h e  west  

and t h e  rugged nountainous t e r r a i n  of t h e  S e l k i r k  3 a n g e s . z o  

t h e  e a s t .  I n  keeping wi th  i t s  t r a n s i t i o n a l  s e t t i n g ,  it oyten  

d i s p l a y s  c h a r a c t e r i s t i c s  of both.  Loca l ly ,  however, it 

e x h i b i t s  s t e e p  t o  moderately s t e e p  topographic  g r a d i e n t s  

i n  t r i b u t a r y  v a l l e y s  and i n  major v a l l e y s  between t h e  e l e v a t i o n  

o f  2500 f e e t  and 4000 f e e t  (above sea l e v e l )  and a r a t h e r  

r o l l i n g ,  l1dorned1l s u r f a c e  above t h i s  e l e v a t i o n .  The m a j o r i t y  

of t h e  l o c a l  mountain peaks are l e s s  t h a n  5000 f e e t  i n  

e l e v a t i o n  above sea  l e v e l .  The Deadwood Camp l i e s  v i th i r ,  

a. T1horseshoe shaped" h e i g h t  of l and  d r a i n e d  t o  t h e  s o u t h e a s t  

by t h e  Deadwood and Kotherlode (Copper) Creeks. The open 

G E O - X  S U R V E Y S  LTD.  3 
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end of t h e  horseshoe i s  n e a r  t h e  confluence of t h e  

Deadwood and Boundary Creeks a t  Anaconda ( s x e l t e r  s t t e )  

j u s t  south  of t n e  C i t y  of Greenwood, a t  an elevat iovl  of 

2400 f e e t .  ?'he topographic  apex i s  Copper ITountain, 

e l e v a t i o n  j u s t  over  4900 f e e t ,  s i t u a t e d  some 54 m i l e s  

n o r t h v e s t  o f  t h i s  po in t .  To t h e  no r th  of  t h e  v a l l e y  i s  

Deadwood Ylidge; t o  t h e  w e s t  ingram Aidge; and t o  t h e  south  

and s o u t h e a s t  a spur of Ingram didge ,  which i n  i t s e l f ,  5s 

a s p u r  of Copper Kountain. 

J ,  if. Konger (G.S.C. Paper  67-42) h a s  r e g o r t e i  

t h a t  one o f  t h e  f irst  g e o l o g i c a l  obse rva t ions  i n  t h e  mar;  

a r e a  w a s  by Bauerman (G.S.C. % p o r t  Pros.  1882-84 p t .  B )  

who noted t h e  abandance of ' ?po rphyr i t i c  dykes,  g r e e n s t o n e s ,  

s y e n i t e s  and elvansT1 which pene t r a t ed  s l a t e s  and g reens tones .  

Bas ica l ly ,  h i s  s ta tement  remains t r u e  t o  t h i s  day. YonTer 

i n d i c a t e s  t h e  fo l lowing:  

"Ear ly  T e r t i a r y  rocks  of t h e  Greenwood a r e a  c o n s i s t  

o f  a lower sequence of  predominantly c l a s t i c  rocks  and a 

comfornable upper  sequence of rnainly e x t r u s i v e  rocks ,  t h e  

middle p a r t  of which i s  o f  middle  Eocene age. Extens ive  

normal f a u l t i n g ,  wi th  f a u l t  d i sp lacements  ranging from a 

f e w  i n c h e s  t o  more t h a n  5,000 f e e t ,  g e n e r a l l y  accompanied 

by t i l t i n g ,  h a s  a f f e c t e d  a l l  o f  t h e s e  r o c k s  and t h e y  now 

occur  i n  f a u l t  b locks ,  and i n  many p l a c e s  a r e  i s o l a t e d  from 

e q u i v a l e n t  r o c k s  by up fau l t ed  o l d e r  rocks!' 
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He f u r t h e r  s t a t e s :  

"The lower sequence,  t h e  c o n t i n e n t a l  Ket t le  3 i v e r  

Formation (Daly ,  1 9 1 2 ,  p.  394) ,  l i e s  unconformably on a 

basement composed of l a t e  Pa laeozo ic  and e a r l y  IUIesozoic 

sed imentary  , v o l c a n i c  and g e n e r a l l y  low-grade meta-or th ic  

r o c k s ,  i n t r u d e d  by Cre taceous  g r a n d o d i o r i t e  and g r h n i t e ,  

and c o n s i s t s  of a d i s c o n t i n u o u s  b a s a l  conglomerate abovz 

which a r e  v o l c a n i c  sands tone  and s i l t s t o n e ,  a c i d i c  

p y r o c l a s t i c  r o c k ,  a c i d i c  l a v a ,  s h a l e  and r e l a t i v e l y  m i m r  

conglomerate . 
Copper-gold mi n e r a l i e a t i o n  i n  t h e  Greenwood a r e a  

i s  Pre-Cenozoic and o f t e n  r e l a t e d  ( s n a t i a l l y  a t  l e a s t )  co 

Juro-Cretaceous (Coas t  3ange)  i n t r u s i v e s .  Phch of  t h e  o r e  

mined t o  d a t e  h a s  been from replacement  ( S k a r n )  t ype  

de-nos i t s .  

t o  bedding and i s  most abundant i n  carbonate  r i c h  bands. 

A I  T3OIINE F'IE1,D P 2OCECURE 

I n  many p l a c e s ,  t h e  m i n e r a l i z a t i o n  i s  conformable 

The t o t a l  i n t e n s i t y  o f  t h e  geomagnetic f i e l d  vas 

measured and recorded  a long  35 f l i g h t  lines, a t  a n  averaqe  

t e r r a i n  c l e a r a n c e  o f  450 f e e t .  

s i n c e  t h e  area was con tour  f lown,  

d i s p l a y e d  on accompanying F i g u r e  No, 4. 

The f l i g h t  p a t t e r n  w a s  comDlex 

F l i g h t  t r a c k s  a r e  g r a p h i c a l l y  

The su rvey  was >conducted i n  a f i x e d  wing a i r c r a f t ,  

towing a n  a i r f o i l  s enso r .  A p r o t o n  nagnetometer ,  d i g i t a l  

and c h a r t  r e c o r d e r s ,  camera and a l t i r r e t e r  were aounted i n  

t h e  a i r c r a f t .  

measured and recorded  t h e  magnet ic  f i e l d  i n t e n s i t y .  

The magnetometer and c h a r t  r e c o r d e r  

A t  one 



second i n t e r v a l s ,  t h e  f i e l d  arnplitude and f i d u c i a l  number 

were recorded on punch t ape  by t h e  d i g i t a l  record!Lng system. 

A t  30 second i n t e r v a l s ,  t h e  t ime and l i n e  number were 

punched on t h e  t a p e .  A t  two second i n t e r v a l s ,  a s o l i t  

irxage camera s imul taneous ly  photograDhed ( 1) t h e  t e r r a i n ,  

and ( 2 ) ,  t h e  clock and f i d u c i a l  d i s n l a y  panel .  Thus, each 

t e r r a i n  photograDh i s  bordered by a photograph or" t h e  

c lock  and f i d u c i a l  number. 

The t e r r a i n  c l ea rance  was measured wi th  a 3onzar 

pu l se  type  r a d a r  a l t i m e t e r  ana recorded by a V2000 c h a r t  

r e  corder .  

S o l a r  f l a r e  warnings and p r e d i c t i o n s ,  i s s u e d  d a i l y  

bv t h e  Space Disturbance F o r e c a s t  Centre  i n  Boulder ,  

Colorado, were used t o  schecule  t h e  f l i g h t  du r ing  a 

magne t i ca l ly  q u i e t  per iod .  

The punch t a p e ,  c h a r t  and s t r i p  photogranh 

p rocess ing  i s  desc r ibed  i n  t h e  fo l lowing  s e c t i o n .  I n s t r u x e n t  

s p e c i f i c a t i o n s  are i n  Appendix IV. 

D A T A  PROCESSING 

The d a t a  p rocess ing  procedure c o n s i s t e d  of  f o u r  

s t e p s ,  d i scussed  under  t h e  fo l lowing  headings:  

1. F l i g h t  l i n e  X-Y p o s i t i o n i n g .  

2. E d i t i n g . o f  t h e  paper  t ape .  

3. Tabu la t ion  o f  c r i t i c a l  f i d u c i a l  numbers and t h e i r  
X-Y coord ina tes .  

4. Contour p l o t t i n g .  

G E O - X  S U R V E Y S  L T D .  
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I. F l i g h t  Line X-Y P o s i t i o n i n g :  

From t h e  a i r c r a f t ,  whi le  t h e  l i n e s  were being 

flown, t h e  f l i g h t  l i n e s  were roughly pos i t i oned  on 

government a e r i a l  photographs.  I n  t h e  o f f i c e  , t h e  be;.,iknn5.ng 

and end o f  each f l i g h t  l i n e  was marked on the s t r i p  photo- 

graphs.  The s t r i p  photos  were then  s e n t  on t o  Co-ordinzte 

Aerial. Surveys Ltd. o f  Vancouver, where t h e  f l i g n t  l i n e s  

were t r a n s f e r r e d  onto a mosaic prepared from t h e  3ove-nment 

photos. Geo-X personnel  superimposed a n  X-Y coord ina te  

system on t h e  f l i g h t  l i n e  mosaic wi th  Y n o r t h  and X e a s t  

( s e e  F igure  4 ) .  Thus, eve ry  p o s i t i o n  a long  a f l i g h t  l i n e  

was de f ined  i n  te rms  ofTX (number o f  f e e t  eas t  of t h e  

o r i g i n )  and+Y (number of f e e t  no r th  of t h e  o r i g i n ) ,  anc  h a s  

a corresnonding nagne t l c  va lue  i n  gammas. 

2. d d j t i n g  of  t h e  Paper Tape: 

k l i s t i n g  of  t h e  c o n t e n t s  of t h e  paper  zape was 

made bv IBM o f  Vancouver. Geo-X personnel  examined t h e  

l i s t i n g  and compared it w i t h  t h e  analog r e c o r d  as a guard 

a g a i n s t  p o s s i b l e  machine o r  o p e r a t o r  e r r o r .  The ri.agnetic 

read5ngs f o r  areas of f l i g h t  line i n t e r s e c t i o n  vere  

compared a s  a check on t h e  time v a r i a t i o n s  o f  t h e  

geomagnetic f i e l d .  

3 .  Tabula t ion  o f  C r i t i c a l  F i d u c i a l  Numbers: 

The f i rs t  and l a s t  f i d u c i a l  number on each l i n e  

were t a b u l a t e d  a long  wi th  t h e i r  X-Y coord ina te s .  I n  addj - t ion ,  
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p o i n t s  where t h e  f l i g h t  l i n e  changed d i r e c t i o n  were 

t a b u l a t e d  a long  w i t h  t h e  a p p r o p r i a t e  f i d u c i a l  number. The 

t a b u l a t e d  in fo rma t ion  was keypunched onto  computer c a r d s  

and s e n t  t o  IRM. 

4. Contour P l o t t i n g :  

IBM f e d  t h e  punch t a p e  t o  a 360/40 computer, 

a long  w i t h  t h e  X-V c o o r d i n a t e s  of t h e  s t a r t ,  end, and any 

changes of d i r e c t i o n  t h a t  may have occurred  i n  t h e  f l i ~ r t  

l i n e .  The aagne tone te r  r ead ings  were even ly  .spaced aloEg 

t h e  l i n e  segments and contoured by an  IBM 1130 wi th  Calcoz~ 

drum p l o t t e r ,  a t  a contour  i n t e r v a l  of 1 G O  gaxxas on t h e  

wes tern  10,000 f e e t  OP t h e  map a r e a ,  and 25 garmas on t h e  

remaining a r e a .  The d a t a  sampling i n t e r v a l  a long  t h e  

f l i g h t  l i n e s  was roughly 160 f e e t  and every  o t h e r  data 

p o i n t  was p l o t t e d .  The f i n a l  isomagnet ic  p l an  w a s  yroduced 

by cons idera t i .on  o f  sone 1230 d i s c r e t e  magnetic observa- u i o n s .  

~i;: su LT s - D T s c u :; s ION/ I NTE R P 4;k; T AT ION 

I n t r o d u c t i o n  

S ince  f e r romagne t i c  s u s c e p t i b i l i t y  and n a t u r a l  

rock magnetism change measurably f r o n  one rock t y p e  t o  

a n o t h e r ,  a c c u r a t e  d e t a i l e d  mapping of  t h e  geomagnetic f i e l d  

o f t e n  p rov ides  v a l u a b l e  in fo rma t ion  about  t h e  sub-sur face  

geology (even  i n  h e a v i l y  d r i f t  covered a reas) .  Aero- 

magnetic surveys provide  new knowledge of t h e  t y p e ,  generzl. 

a t t i t u d e ;  c o n f i g u r a t i o n  and complexity of t h e  geo - supe r s t~~ ;c -~ ; : r e  

G E O - X  S U R V E Y S  L T D .  
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and o f t e n  identifies l o c a l  e lements  which sometimes 

indicaLe o re .  Aeromagnetic p rospec t ing  can be a p p l i e d  

t o  t h e  d e l i n e a t i o n  of bu r i ed  c o n t a c t s  and d i s r u p t i o n s ,  

t h e  l o c a t i o n  df a r e a s  of p o s s i b l e  p l u t o n i c  d i f f e r e n t i a t i o n  

and i t s  v a r i e d  products .  Considerable  speed ana a.ccuracy 

i s  i n h e r e n t  i n  t h i s  survey. There a r e ,  however, o f t e n  

s e v e r a l  cho ices  a v a i l a b l e  ( e s p e c i a l l y  w i t h  p a r t i c u l a r  

magnetic e f f e c t s )  durj.ng t h e  conversion of  t h e s e  Eeophys ica l  

d a t a  i n t o  u s a b l e  g e o l o g i c a l  concepts ,  T h i s  conversion i s  

g r e a t l y  f n c i  l i t a t e d ,  and t h e  arnblguj-ty reduced,  i n  tTpTo S h s i c  

ways. The f i r s t  i s  geo log ic  c o n t r o l ,  which reduces  t h e  

number o f  v a r i a b l e s  t h a t  t h e  i n t e r p r e t e r  must cons ider .  

The second i s  e l e c t r o n i c  d a t a  a n a l y s i s ,  which i s  e s se , cL ia l ly  

t h e  use  of f i l t e r i n g  techniques .  F i l t e r i n g  can reKove 

n o i s e ,  r e g i o n a l  v a r i a t i o n ,  and t h e  e f f e c t s  of v a r i o u s  

p h y s i c a l  phenomena (such  as  some of' t h e  e f f e c t s  of' topo- 

graphy,  o r  changing depth of b u r i a l ) .  This l a t t e r  Metkod, 

however, s t i l l  r e a u i r e s  t r a n s l a t i o n  into g e o l o g i c a l  conceqts .  

The i n t e r p r e t a t i o n  of t h e  rnagnetic data conta ined  h e r e f n  i s  

a synop t i c  one and i s  in t ended  t o  provide  a framework w i t h i n  

which a more p a r t i c u l a r  view may be acconzmodated as  (or i f )  

a d d i t i o n a l  P;eolocr;ical i n fo rma t ion  becomes a v a i l a b l e .  

c 

Norphological  terms have been employed i n  o r d e r  t o  

eas i ly  d i s c u s s  and d e s c r i b e  t h e  i somagnet ic  map. Thus t h e  

map may be regarded as  a contoured magnetic s u r f a c e  o r  "scaueTT 

( t e r r a i n )  complete w i t h  g r a d i e n t s ,  h i l l s ,  v a l l e y s ,  r i d g e s  a ~ c  

l i n e a r s .  

word system. 

T h i s  e l i m i n a t e s  t h e  n e c e s s i t y  of designir,g a para i . l e1  

G E O - X  S U R V E Y S  L T D .  



-. ....... 

n 
I 

! 

I 
“I 
(I 

! 
i 

i 
! 

! 
! 

i 

1 

I ,- - INTERVAL 
1 

3 
4 

I 
I t 

i 5 

GT OR = 
57bOO. 00 

5 7 0 0 0  .OO 
57900.00 
58000.00 
58100.00 

5 8  300 -00 
58400.00 
58500.00 
58600.00 

5 r 100 .oo 

5azo0.00 

58ro0.00 
68aod. 00 
58900-00 

L E S S  TH4N _ _  . 

57700.00 
57800.00 
57900.00 
58000.00 
5 8 1  00.00 
58700.00 _ _  
58300.00 
584000 00 
58500.00 
58600.00 
58700.00 
58800.00 - 
58900000 
590000 00 

~ - .- . - . . - .. -. . -. . . __ - . 

. . .  - .- .... . 

. - ................ -_ __ . . . .  _. . 

8 
9 

I 10 
11 
12 ! _I--. 

14 

i 
13.- - i 

MEAN GAMMA 58032. STD. OEV. 170. A4 HIN i 57703. 

_-  

HAX.58985. 

c-. ......................... ........ 

t 
1 
I 
! 

HISTOGRAM A 

I 

1 FREQUENCY 0 40 155 490 2 0 7  1bA 80 4 7  2 3  11 10 5 0 1 
1 

490 
480 

-460 

I 
I 

4 r o  i 
t 

* 
* 
* 

..... - . . . .  -. 

. . . . . . .  - -. ...... 

. . . . . . . . . . . . .  

-. 

.. 

* * * 
* 
* 
* * * * * * * *  * * * * *  * *  * *  * 

* * 
* * 

* 
* * * * *  * *  * *  

_ _  

I 310 
300 i 790 
280 , 

r----- 7 7 0  _. .. 
260 I 

. .  

7 5 0  
740 

770  

I 

I 230 

190 
1 R O  

i 170 
160 * * * * 

* * 
* * *  * *  * * 
* *  * * *  * * *  

. _. 

-_ 

150 - ,- --- 
I. 140 
1 130 

120 
110 
IO0 1 

! 

I 
I 
i 

I 
I 

HISTOGRAM 2 
- 

a -  
I:\ 

.... - . ............... 

I 
31 
30 
29 
78  :I * 

I 
8 

. . . . . . . . . . . .  . . . . . . . .  . __-. - 
! 
I 

I 19 

. . . . . . .  -. _ _ _  .... _ _  ............ ... 

! 

! 



- 10 - 

.i g e n e r a l  gra?'r,ic ! -n t e rn r t t a t ion  2 c c o c p a c i e s  

t h i s  r e p o r t  alid is des igna ted  Figdye 6 . I t  i . ~  baslcai:..:;. 

a "manual" q u a l i t a t i v e  a n a l y s i s  of t h e  z a g n e t i c  feavures  

r a t h e r  t h a n  a "conputat ional ' :  q u a n t i t a t i v e  one. Consi5erz::ie 

r e fe rence  h a s  been :;xde t o  t h e  a e r i a l  photography, a v a i l a b l e  

geology and  geophys ics  i n  t h e  p r e p a r a t i o n  of  t h e  i n t e r g r e t a z i c n  

. . .  

map. 

DzSCl]SSI9lij /T~T~i:KPR~~TkrrTON 

A t o t a l  i n t e n s i t y  isomagnet ic  f i e l d  p l a n  i s  

p resen ted  a s  Figure  5. 

(anproximate ly)  and i s  c o r r e c t  t o  t h e  accuracy  of che 2 : ~ -  

photo x o s a i c  (from which t h e  phys iographic  f e a t u r e s  were 

o u t l i n e d ) .  Some d i s t o r t i o n  i s  i n e v i t a b l e  , e s p e c i a l l y  ii-. 

The h o r i z o n t a l  s c a l e  i s  j - 7 t ; 1 0 C ~ O v  

o b s e r v a t i o n s ,  with c l a s s  i n t e r v a l s  equal t o  t h e  corltour 

(100 ganma) i n t e r v a l s ,  i s  p resen ted  a s  F igure  3. The 

c a l c u l a t e d  a r i t h m e t i c  mean i s  58032 and s t anda rd  d e v i a t i o n  

170 Kanirnas. T h i s  i s  cons idered  normal for t h i s  ? a r t i c u l a r  

. magnetic l a t i t u d e  a r e a .  Maximum response w a s  58985 and 

minimum 57703 gammas. The h i s tog ram shows a v e r y  x-orninent 

mode lyin?; betipreen 57900 and 58000 garninas and it c o n t a i n s  

5% of t h e  t o t a l  popula t ion .  S i c l i l a r l y ,  r e f e r e c c e  t o  

F igure  5 i nc i i ca t s s  Ghat t h e  l a r g e s t  s e c t i o n  of t h e  a r e a  

surveyed is c h s r a c t e r i z e d  by i n t e n s i t i e s  betweer. 57900 8 ~ ; :  

G E O - X  S U R V E Y S  LTD. ; 
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58000 gamnas. The d i s t r i b u t i o n  03 n a y n e t i c  v a l u e s  i s  

p o s i t i v e l y  skewed and c l a s s i c a l l y  log-nornal .  Thus, 5;  :nay 
. -, - be i n f e r r e d  thar, tr.e s i g n e t i c  s u s c e p t i b i l i t y  of t h e  d i r  :?:?ezt 

rock t y p e s  i s  not  s ign i1 ' i can t ly  d i f f e r e n t  and t h a t  a s i c z . ~ ~  

p o r t i o n  o f  t h e  a r e a  surveyed e x h i b i t s  a b n o r x a l l y  h igh  

i n t e n s i t i e s .  i h e r e  i s  a s l i g h t  d e p a r t u r e  from l og -norxa l i t y  

i n  c l a s s  i n t e r v a l  :io. 6 (58100 t o  58200 g a x i a s )  and it i s  

a sug!;estion o f  inhomogeneity, ( i . e .  t h a t  two %r;netic 

f a m i l i e s  and t h e r e f o r e  t v o  s i g , n i f i c a n t l y  a i f l e r e n t  rock 

-, -. 

r 7  

type  f a m i l i e s  a r e  p r e s e n t  w i t h i n  t h e  a r e a  surveyed) .  " e  

upper  boundary of c l a s s  i n t e r v a l  No. 6, t h e  58200 :ontour 

t h e n ,  may se rve  as  a rough guide  t o  a g e o l o g i c a l  contacr, 

anci s e p a r a t i n g  two xagne t i c  f a m i l i e s .  'i3ased on t k . 5 ~  

contour ,  and I:'ongerfs aspping  ( s e e  G.S.C. Paper 67-i-1-2), ;:.e * -  

Deadwood Area may be d i v i d e d  i n t o  t w o  broad  ixagnetrc 

d iv i . s ions .  The e a s t e r n  d i v i s i o n ,  e a s t  o f  l i n e  A--47 or: 

F i3ure  6, i s  c h a r a c t e r i z e d  by low t o  moderate t o t a l  field 

i n t e n s i t i e s  and a s m a . l l  range of  x a g n e t i c  va lues .  The si?ri'&cCe 

i s  g e n t l e  and only s l i g h t l y  r o l l i n g .  The wes tern  d i v l s t o n ,  

west of  l i n e  A-A* on F,igure 6 ,  i s  c h a r a c t e r i z e d  by lor... t o  

high t o t a l  f i e l d  i n t e n s i t i e s  and a l a r g e  range of magnetic 

va lues .  The su r face  i s  r e l a t i ' v e l y  rough and complex. 

'l'he boundary between t h e s e  two magnetic d i v ' s i o n s  
. .  i s  no t  sha rp  by a l l  rreans, but r a t h e r  g r a d a t i o n a l  from r , r ~  

r e l a t i v e l y  g e n t l e  magnetic r e l i e f  of  t h e  e a s t  t o  t h e  

r e l a t i v e l y  sha rp  r e l i e f  of t h e  wes'i. 

G E O - X  S U R V E Y S  L T D  I 
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‘:‘he boundary -\-A’ d a e s ,  hoy.rever, l i e  C ~ G S ~  t o  t h e  

:‘::uc’n of  t h e  wes tern  aforementioned 58,200 coincour i n t e r v a l .  

magnetic d i v i s i o n  is c h a r a c t e r i z e d  by i n t e n s i t f e s  ir! 

excess  of  58200 gaxrias and t h e  e a s t e r n  d iv i . s ion  Sy 

i n t e n s i t i e s  l e s s  t han  t h l s  va lue .  

c l o s e  t o  a major normal f a u l t  zone mapped by -%.anger which 

d i v i d e s  t h e  a r e a  i n t o  t w c /  g e o l o g i c a l  f a m i l i e s :  t h e  e a s t e r n  

area,  u n d e r l a i n  by Pa loezo ic  x e t a s e d i m n t s  and v o l c a n i c s  

i n t r u d e d  by L;esozoic pluton;  and t h e  wes tern  a r e a  u;?derLair? 

predominant ly  by t e r t i a r y  vo lcan ic s .  

i n  t h e  c h a r a c t e r  of t h e  magnetic response e v i d e n t  Letweer: 

t h e  north.ern s e c t o r  o f  t h e  wes tern  nagne t i c  a r e a , a n d  t h e  

soc the rn .  ‘:he south  s e c t o r  i s  a lower ampli tude s u r f a c e  

and a w e l l  developed r e c t i l i n e a r  p a t t e r n  of northwest  a d  

nor’cheast trend5n.g m g n e t i c  l i n e a r s  are  aDnarent. L .  

l i n e a r s  may i n d i c a t e  f a u l t s .  A r a t h e r  a r c u s t e  ? a t t e r n  oI” 

magnetic 1- inears  c h a r a c t e r i z e s  t h e  e a s t e r n  magnetic a r e a .  

The predom5nant d i r e c t i o n  i s  roughly nor th .  

unusua l  l i n e a r  fea-cure i s  a northwest  by w e s t  t r e n d i n g  

magnetic l o w  ax is  des igna ted  3-BT i n  F igure  6. It i s  one 

of t h e . f e w  t r e n d s  which t r a n s e c t s  l i n e  A - A T  and i s  cormon 

t o  both magnetic t e r r a i n s .  

- .  Yhis l i n e  also i:eS 

“.‘here i s  a change 

L’hese 

A r a t h e r  

‘l’he Crown , S i l v e r  and S i l v e r  3ome p r o p e m y  l i e s  

w i t h i n  a r e l a t i v e l y  g e n t l e  magnetic t e r r a i n .  

most no tab le  f e a t u r e s  i s  a north-northwest t r e n d i n g  

magnetic dep res s ion  which culrninates a t  t h e  sou th  end of 

One of  t h e  



t h e  p rope r ty  i n  a w e l l  develo-ec less t h a n  57r3CC g a m a  

magnetic low, and a t  t h e  nor-ch ezd i n  trqo s -ml le r  s i z e d  

l e s s  t h a n  57800 ,<afii:m zones. ':o t h e  e a s t  and v e s t  of t h i s  

ma:y.netic t rough,  t h e  i n t e n s i t y  i f ic reases  and a t t a i n s  a 

maxinium response of  j u s t  over  j 8 2 C C  gaxnnas i n  f o u r  ve l1  

def ined  a r e a s .  'These a r e  des igna ted  i-nagnet9.c h i g h s  ;Go. I 

throush  No. 4 i n c l u s i v e .  Three o f  t h e s e  a r e  s i t u a t e c  t o  

t h e  west of boundary A - A r  and one t o  t h e  e a s t .  i1 fiftk 

ir,a,cr;nei;ic high (un-nafiiedj i s  s i t u a t e u  c l o s e  t o  t h e  southeas: 

co rne r  of Lone S t a r  ?io. 2 c l a m .  

A g e n e r a l  g raph ic  i n t e r p r e t a t i o n  accoxpanies  c h i s  

r e F o r t  and i s  des iqna ted  acco:r,-,;anyinp; 2'igu-e .Lo. 0 .  

. t t e c  

Y 

Lng . 

r- Gle 13, sc .  
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Case I n s t i t u t e  of Technology - Cleveland,  
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Geophysics Group, Houston, Texas. 

September 1 9 6 7  - August  1 9 6 8 . -  C a l i f o r n i a  
I n s t i t u t e  of Technology, Seismological  Labora- 
t o r y ,  Graduate Research A s s t .  

September 1968 - present.,  Employed by 
Geo-X Surveys L t d .  as Geophysicist. 
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Name : 

Education: 

APPENDIX I 

PERSONNEL 

WIYITE, Glen E. 

B.Sc. Geophysics - Geology 
University of British Columbia. 

Professional 
Associations: Associate member of Society of ExploraEion 

Geophysicists. 

Experience: Pre-Graduate experience in,Geology- 
Geochemistry-Geophysics with Anaconda 
American Brass. 

Since Graduation in 1966 in Geophysics - 
.Geology, has obtained experience in Mining 
Geophysics with Sulmac Explorations Ltd. 

Airborne Geophysics with Spartan Air Services 
consulting on second derivative. 

Micro-Gravity project with Velocity Surveys 
Ltd. 

Recently acted as mining Geophysicist and 
technical Sales Manager in the Pacific 
north-west for W.P. McGill and Associates. 

Presently employed as Airborne and Mining 
Geophysicist with, Geo-X Surveys Ltd. 

Active experience in all Geologic provinces 
of Canada has been obtained. 
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APPENDIX' I 

PERSONNEL 

Name: PASCHE, Juergen 

Education: Mittelschule - equivalent to Grade 12. 
Completed apprenticeship as precision 
mechanic with Carl Zeiss - Graduate 
Electrical Technology. 

Experience: 3 years - Electro-Technician with SIEMENS 
of Braunschweig, Germany. 

3 1/2 years - Seismic Party Chief with PRAKLA 
Association for practical deposit research in 
Germany - including field experience in Switz- 
erland, Italy, and North Africa. 
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APPENDIX I 

Name : 

Education: 

Experience: 

PERSONNEL 

KEY, Robert A. 

Grade XI1 Diploma. 

1 year Petroleum Geology at the Institute 
of Technology and Arts in Calgary. 

2 years in Steam Heating Design Drafting. 

12 years with Mobil Oil Canada Limited, 
Senior Draftsman. 



APPENDIX I 

PERSONNEL 

Name : YIP, David Edward 

Education: Grade 12 - Majors: Science, Mathematics, 
Social Studies and 
Industrial Arts. 

Lake Cowichan Secondary School 

1 year - Vancouver Vocational Institute - 
Drafting Training. 

Experience: Presently employed by Geo-X Surveys Ltd. 
since November 27, 1967 as Draftsman. 
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APPENDIX I1 

PERSONNEL AND DATES WORKED 

T h e  fo l lowing  Geo-X Surveys L t d .  personnel  were 

employed on t h e  C r o w n  S i l v e r  and S i lver  D o m e  Mines L t d .  

a i rborne magnetometer survey project. 

A. FIELD WORK 

G .  E .  White 

J. Pasche 

Navigator 

F l i g h t  Operator 

B. DATA PROCESSING AND 
-PORT PREPARATION 

G. E. White Geophysicist  

J. Cerne Geophysicis t  

D. R. Cochrane P .  Eng.  

C. D R A F T I N G  AND =PRODUCTION 

R. Key Draftsman 

D. Y i p  Draftsman 

J. Carvajal Draftsman 

February 2 8 ,  1 9 5 9  
March 29 

February 2 8 ,  1969 
March 29 

February 2 1 ,  1 9 6 9  
March 4 

Mar. 4 ,  1 2 ,  1 3 ,  1 4 ,  
1 7 ,  1 8 ,  2 5 .  
A p r i l  3, 7 ,  8 .  

Mar. 1 0 ,  11, 1 2 .  
A p r i l  1 - 4 ,  1 4 - 1 8 ,  
21 .  

Jan.  1 7 ,  1 9 6 9  
Feb. 1 7 ,  1 9 ,  27 .  
March 4, 13 .  
A p r i l  9 ,  LO, 1 4 ,  
1 5 , 1 6 , 1 7 , 1 8 , 1 9 , 2 1 - 2 4  

Jan.  15, - 1 9 6 9  
Feb. 1 8 ,  2 1 ,  2 6 ,  
2 7 ,  28 .  
M a r .  3 ,  4 ,  5 ,  1 8 ,  
20, 2 4 .  
A p r i l  7 , 1 4 - 1 9 / 2 1 - 2 4 .  

Feb. 1 7 ,  1 9 ,  1 9 6 9  
March 26.  
A p r i l  3 ,  10, 21-24.  

G E O - X  S U R V E Y S  L T D  1 



APPEKl3IX I11 

COST BREAKDOWN 

The fo l lowing  i s  a c o s t  breakdown f o r  an  Airborne  

Magnetometer Survey conducted over  t h e  Canada Dry, L i t t l e  

D a l l a s ,  Copper Coin and Lone S t a r  C l a i m  Groups by Geo-X 

Surveys Ltd .  through an Agreement wi th  Crown S i l v e r  and 

S i l v e r  Dome Mines Ltd .  d a t e d  February 2 1 ,  1 9 6 9 .  

Geo-X Surveys provided t h e  fo l lowing  f o r  an all 

i n c l u s i v e  p r i c e .  

( a )  A i r  Photo Mosaic 

( b )  Aeromagnetic Survey Coverage 

( c )  Base Map P r e p a r a t i o n  

(d) Pre l imina ry  Data P r e p a r a t i o n  

(e )  Computer Data P rocess ing  

(f) Report P r e p a r a t i o n  

27.3 l i n e  m i l e s  a t  $ 1 1 7 . 0 0  p e r  l i n e  m i l e  

ALL INCLUSIVE TOTAL PRICE $3,200 . O O  

"<,,/./. //KZ/ ;<:,.--'-1 z -: .. ' 
- /  

L_.---_ , P r e s i d e n t .  Declared before me at the 

of l 4 - d  

Province of Britis!i Columbia, this // 

day of w, /qkq , A.D. 

9. &/ Sub-mining Recoraet' . .. . ..... ....... .I..... ........... ...... .................. ........., 



APPENDIX I17 

SPECIFICATIONS OF THE V-4937A 
MAGNETOMETER SYSTEM 
P 

Performance 

Range: 20,000 to 100,000 gamma (worldwide) 
Sensitivity: 1/2 ana -f: 1 gamma in any field. 

S amp1 ing 
Rate: manual and llclock'l operation permits any 

timing sequence. 

Power Requirements 

22-30 V, 6 amps for magnetometer, 60 watts for 
analog recorder and 100 watt maximum for digi- 
tal recorder. 

Physical Specifications 

Console: 
Analog 

Recorder : 
Scanner- 
coupler: 

Recorder : 

Data Output 

Digital 
Recording: 

Print 

Auxiliary 

Analog 

Command : 

Channels : 

Recording: 

size - 19 x 1 7  x 24 inches; Weight 68 lbs. 

dual channel - 15 x 10 x 10 inches, 30 lbs. 
fucical counter, ident. control, 24 hr. clock, 
40 lbs. 
size - 14 x 11 x 28 inches; Weight 41 lbs. 

BCD 1-2-4-8 (four line output) 
"0" state - 18 to -3Ov through lOQK ohms 
1 state -1 to +3v through lOQk ohms 

Positive going 12 to 25v pulse; 15M second. 

A & B for radio altimeter and navigation equipnent. 

Galvanometric -1 mA full scale into 1500 ohms 
Potentiometric: lOOrnV full scale. Minimum load 
resistance 20K 
Full scale resolution of the least most signi- 
ficant digits of the total geomagnetic field 
0-99, 0-999 at 1 gamma sensitivity; 0-49, 0-499 
at 1 / 2  gamma sensitivity. 
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d 

J 

J 

J 

Camera 

Type : 

Model: 

Pulse Rate: 

-Film Format: 

Magazine: 

Lenses : 

Data Box: 

Dimensions 
(less magazine) : 

Weight 
(less lens and 

magazine), : 

APPENDIX IV 

Instrunent SDecifications 

Neyhard Automax 35 m.m. pulse camera 

G-2 with auxiliary. data box 

Up to 10 frames per second 

0 . 7 3 8 "  x 0 . 7 3 5 "  square picture with 
0.200" x 0.738" data area. 

Mitchell 400 foot 35 m.m. 

(a) 17 m.m. F/14 Super-Takumar Fish-eye 
(b) 35 m.m. F/2.0 Super Takumar 

(a) 24 hour Accutron Clock 
(b) Frame counter 
(c) Available for optional feature 

8 3 / 8 "  high, 4 1/2" deep, 6 1/4" wide. 

12 lbs. 

G E O - X  S U R V E Y S  L T D .  : 



APPENDIX IV 

Instrument Specifications 

Aircraft 

Type and Model: 

Mode : 

Power: 

Gross Weight: 

Empty Weight: 

Useful Load: 

Fuel Capacity: 

Cargo Capacity: 

Performance at 

2900 lb. Gross: 

Piper Cherokee S i x  - manufactured by 
Piper Aircraft, Lock Haven, Penn. 

Either wheel or float equipped, designed 
for quick change. 

300 Lycoming Engine 

340Q pounds 

1668 pounds 

1732 pounds 

86 gallons (U.S.) 

Over 1300 pounds, 110 cubic feet, 6 people, 
cabin 4 feet wide and 13 feet long. 

Take-off Run - 490 feet 
Climb - 1350 feet per minute 
Cruise - 170 mph 








