




PREFACE 

S ince  ferromagnet ic  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 from one rock type  t o  

ano the 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  va.luable in format ion  about  t h e  s u b s u r f a c e  

geology (even i n  heav i ly  d r i f t  covered a r e a s ) .  Aeromagnetic 

surveys  prov ide  new knowledge of  t h e  t y p e ,  g e n e r a l  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  g e o s u p e r s t r u c t u r e  and o f t e n  

i d e n t i f i e s  l o c a l  elements which sometimes i n d i c a t e  o r e .  

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 b u r i e d  c o n t a c t s  and d i s r u p t i o n s  o r  t h e  l o c a t i o n  of 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  p roduc t s .  

Cons iderab le  speed and accuracy i s  i n h e r e n t  i n  t h i s  survey  

method. When i t  comes t o  i n t e r p r e t a t i o n ,  however, t h e r e  a r e  

two f a c t o r s  which can e x e r t  c o n s i d e r a b l e  i n f l u e n c e .  The 

f i r s t  i s  g e o l o g i c  c o n t r o l ,  which r educes  t h e  number of 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 ide r .  The second i s  d a t a  

a n a l y s i s ,  which i s  e s s e n t i a l l y  t h e  u s e  of  f i l t e r i n g  tech-  

neques. F i l t e r i n g  can remove 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  o f  va r ious  p h y s i c a l  phenomena (such as t h e  e f f e c t  

of topography,  o r  changing dep th  of  b u r i a l )  . I n  a d d i t i o n ,  

i n t e r p r e t a t i o n  techniques  ( e x p l a i n i n g  t h e  d a t a )  must be 
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f i e x i b l e  enough t o  be  r e v i s e d  i n  t h e  l i g h t  of new g e o l o g i c a l ,  

geochemical o r  geophysical  in format ion .  The fo l lowing  

r e p o r t  d e s c r i b e s  t h e  d a t a  mainly i n  a g e n e r a l  o r  r e g i o n a l  

sense .  A more q u a n t a t i v e  approach can be employed w i t h  

a d d i t i o n a l  d a t a  p rocess ing  and w i t h  t h e  a i d  of  f i e l d  

g e o l o g i c a l  d e s c r i p t i o n s  of some o f  t h e  magnet ic  f e a t u r e s  

h e r e i n  desc r ibed .  

La t e  i n  January,  1970 t o  e a r l y  February ,  1970 

' 
Geo-X Surveys Ltd.  completed 470 l i n e  m i l e s  of t o t a l  f i e l d  

aeromagnet ic  surveying on an a r e a  s i t u a t e d  n e a r  Peachland,  

B.C. and on behalf  of Arrow Inter-America Corpora t ion .  

The survey was completed i n  an Exca l ibu r  800 

f i x e d  wing a i r c r a f t  wi th  a Varian V4937A p ro ton  p reces s ion  

+ magnetometer (-1 gamma); SDV 4 9 9 1  d i g i t a l  r e c o r d e r  and 

analogue c h a r t  r eco rde r s .  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 t a t e d  by 35mm s t r i p  photography matched t o  mosaics I 

prepa red  from Government a i r p h o t o s .  T e r r a i n  c l e a r a n c e  was 1 
r eco rded  i n  analogue mode by a  r ada r - type  p u l s e  altimeter. 

Data process ing  was conducted by Geo-X Surveys Ltd. 

I 
I 
t 
I 

p e r sonne l  u s ing  IBM equipment i n  Vancouver. I I 

I 
I 
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The survey a r e a  i s  loca t ed  a t  an average e l e v a t i o n  o f  some 

5 0 0 0  f e e t  above M. S .  L .  The h i g h e s t  p o i n t  be ing  M t .  

G o t t f r i e d s e n  wi th  a  zen i th  of 6 2 2 4  f e e t ,  A .  S. L. 

Geologica l ly  t h e  a r e a B . i s  u n d e r l a i n  p r i m a r i l y  by t h e  Nelson 

P l u t o n i c  rocks  which vary i n  composit ion from a c i d  t o  b a s i c  

g r a n i t e s .  The Va lha l l a  p l u t o n i c  rocks  c o n s i s t i n g  of  g r a n i t e  

and g r a n o d i o r i t e  under lay t h e  e a s t e r n  s i d e  of t h e  survey  

a r e a .  Both rock u n i t s  a r e  b e l i e v e d  t o  be Cretaceous i n  i 
I 

age. The n o r t h e a s t  corner  of  t h e  survey  a r e a  i s  u n d e r l a i n  1 

by t h e  Chapperon group of c h l o r i t e  s c h i s t  and q u a r t z i t e  
i 
I 
I 

of Precambrian age. 

S.  S.  Holland Landforms of B r i t i s h  Columbia A Phys iographic  

O u t l i n e ,  B r i t i s h  Columbia Department of  Mines and Petroleum 

I 
1 

Resources B u l l e t i n  No. 4 8 ,  1964. 

I 

G. S. C. Geology Map 15 - 1961 (Revis ion of Map 538A) I 

I 

K e t t l e  River  (west  h a l f )  

AIRBORNE FIELD PROCEDURE 

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

measured and recorded along 97 f l i g h t  l i n e s ,  flown i n  an 

eas t -wes t  d i r e c t i o n  a t  an average t e r r a i n  c l e a r a n c e  of 500 

f e e t  and an average l i n e  spac ing  of 500 f e e t .  
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DATA PROCESSING 

The d a t a  p rocess ing  c o n s i s t e d  of 4 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  p o s i t i o n i n g  

( 2 )  Paper t a p e  e d i t i n g  and magnetic t a p e  gene ra t ion  

(3 )  Var i ab l e  s e l e c t i o n  and g r i d  i n t e r p o l a t i o n  

( 4  ) Mathematical a n a l y s i s ,  computation,  con tour ing  

1. FLIGHT LINE POSITIONING 

( a )  Photographic  Location Data 

@I 
I I T e r r a i n  photographs taken  i n  f l i g h t  are bordered  
&A 

by an image of t h e  c l o c k - f i d u c i a l  d i s p l a y .  On each l i n e  
7 

I 
LJ c e r t a i n  prominent topographica l  f e a t u r e s  a r e  recognized  by 

0 comparing t h e  t e r r a i n ,  photograph w i t h  an a i r -photograph  

mosaic. The f i d u c i a l  numbers a s s o c i a t e d  w i t h  t h e s e  f e a t u r e s  

a r e  marked on t h e  l i n e  and d a t a  p o i n t s  a r e  t hen  evenly  

d i s t r i b u t e d  a long  t h e  l i n e  between t h e s e  known p o s i t i o n s .  

( S )  X-Y Locat ion 

An a r b i t r a r y  r e c t a n g u l a r  c o o r d i n a t e  system was 

superimposed on t h e  f l i g h t  l i n e  d a t a  observed by (a)  above, 

w i t h  +Y n o r t h  and +X e a s t .  The p o s i t i o n  o f  each d a t a  p o i n t  

-7 i s  un ique ly  desc r ibed  by X ( d i s t a n c e  east of o r i g i n )  and Y 

( d i s t a n c e  n o r t h  of o r i g i n )  . 
" 1 
kid 
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From t h e  s t r i p  photos Geo-X personne l  p l o t t e d  t h e  f l i g h t  

l i n e s  on a  mosaic prepared from t h e  government photos .  

An X-Y coo rd ina t e  system was a l s o  superimposed on t h e  f l i g h t  

l i n e s  on a  mosaic prepared from t h e  government photos .  An 

X-Y coo rd ina t e  system was a l s o  superimposed 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 .  Thus, every  p o s i t i o n  

a long  a  f l i g h t  l i n e  i s  de f ined  i n  t e r m s  of X (number of  f e e t  

e a s t  of  t h e  o r i g i n )  and Y (number of f e e t  n o r t h  of t h e  o r i g i n ) .  

compared w i t h  t h e  analogue r e c o r d  a s  a  guard a g a i n s t  I 

??a 
LJ 
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2 .  E d i t i n g  of  t h e  Paper Tape 

A l i s t i n g  of t h e  c o n t e n t s  of  t h e  paper  t a p e  was 

made by IBM of  Vancouver. The l i s t i n g  was examined and 





D I S C U S S I O N  OF RESULTS 

The aeromagnetic d a t a  i s  presented a s  fol lows:  

(i) Figure 2 c o n s i s t s  of a Black l i n e  mosaic on which t h e  

isomagnetic contour plan has been superimposed. The mosaic 

i s  p l a n i m e t r i c a l l y  semi-controlled and i s  a t  an approximate 

s c a l e  of 1"  : 1 0 0 0  ' . 
(ii) Figure  3 presents  t h e  f l i g h t  l i n e  t r a c k  and genera l  

i n t e r p r e t a t i o n  map which a r e  a t  t h e  same X-Y ( l a t e r a l ' )  

s c a l e  a s  Figure 2. The genera l  i n t e r p r e t a t i o n  map 

i l l u s t r a t e s  t h e  primary f e a t u r e s  t o  be d iscussed  and has 

been contoured t o  h i g h l i g h t  va r ious  magnetic p a t t e r n s .  

The t o t a l  f i e l d  isomagnetic contour d a t a  va r i ed  from a 

minimum of some 57,300 gammas t o  a maximum of some 58,300 

gammas. I n  genera l ,  the  magnetic i n t e n s i t y  v a r i e d  moderate- 

l y  around a background va lue  of some 57,800 gammas. The 

magnetic i n t e n s i t y  d a t a  would appear t o  be d i v i s a b l e  i n t o  

f o u r  magnetic t e r r a i n s  descr ibed a s  fol lows:  ( s e e  f i g u r e 3  ) 

I. Magnetic d i v i s i o n  I occurs  i n  t h e  south  e a s t e r n  corner  

of t h e  survey area .  I t  i s  a l a r g e  NW t r end ing  magnetic high 

with two peak response a reas  j u s t  over 58,300 gammas i n  
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of s e v e r a l  photo l i n e a r s  a s  w e l l  a s  t h e  a x i s  f o r  t h e  

c u r v i l i n e a r  isomagnet ic  contour  p a t t e r n s .  Magnetic 

h ighs  I I I B  and I I I C  a r e  l o c a t e d  on t h e  wes te rn  edge of 

magnetic t e r r a i n  I11 and may be due t o  a  remnant of  Nico la  

v o l c a n i c s  (Nicola  rocks  have been mapped s l i g h t l y  t o  t h e  

w e s t ) .  However, magnetic h igh  I I I B  i s  a w e l l  d e f i n e d  

"thumb p r i n t "  type  of anomaly which should  be  f u r t h e r  

i n v e s t i g a t e d .  The smal l  magnetic h ighs  des igna t ed  I ,  I1 

and I11 may n o t  be v a l i d  i n  t h a t  t h e y  a r e  i n t e r p o l a t e d  

from between l i n e  g r a d i e n t s .  

~ a g n e t i c  t e r r a i n  I V  i s  l o c a t e d  i n  t h e  n o r t h e a s t e r n  s e c t i o n  I 
of t h e  surveyed a rea .  It i s  an a r e a  of complex magnet ic  I 

L/ I p a t t e r n s ,  which i n  gene ra l ,  rise some 300 gammas above t h e  

g e n e r a l  background of 57,800 gammas. I t  i s  f l a n k e d  t o  

t h e  n o r t h e a s t  by a  l a r g e  magnetic low. S ix  magnet ic  h ighs  



i s  h i g h l y  d i s s e c t e d  wi th  magnetic and photo l i n e a r s .  

Thus t h e  moderate i n c r e a s e  i n  magnetic i n t e n s i t y  f o r  

magnet ic  t e r r a i n  I V  could p o s s i b l y  'be due t o  a more b a s i c  

g r a n i t i c  phase of t h e  Nelson p l u t o n  o r  an Xenol i th  from t h e  

Chapperton metasediments . 
Magnetic t e r r a i n s  I ,  I1 and I11 are s e p a r a t e d  by 

s t r o n g  NE-SW and NW-SE l i n e a r  magnetic lows which co inc ide  

w i t h  a r e a s  o f  s t r u c t u r a l  deformat ion a s  shown by t h e  photo 

l i n e a r s  A-A' ,  B-B' and C-C' 

Linear  A-A' i s  a s t r o n g  NE-SW d i r e c t e d  photo 

l i n e a r .  S t a r t i n g  i n  t h e  n o r t h e a s t  co rne r  it passes  through 



l i n e a r  B-B' i n  t h e  sou theas t e rn  co rne r  of t h e  survey a r e a  

and appears  t o  cause  a  NE-SW o f f s e t  i n  B - B 1 .  The economic 

su lph ide  m i n e r a l i z a t i o n  i n  t h e  Brenda d e p o s i t  r e p o r t e d l y  

occurs  i n  NE-SW f r a c t u r e s .  An induced p o l a r i z a t i o n  survey  

of t h e  Brenda d e p o s i t ,  de sc r ibed  by D. Fountain* i n d i c a t e s  

t r e n d s  p r i n c i p a l l y  i n  a  NW-SE d i r e c t i o n  and weakly i n  a  

NNE-SSW d i r e c t i o n .  

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  magnetic t e r r a i n s  

11 and 111 appear  a s  competent c r u s t a l  b locks  which may 

have undergone componental movement. Magnetic t e r r a i n  I1 

appears  a s  an e l i p s e  wi th  t h e  long a x i s  E-W. The Brenda 

d e p o s i t  occu r s  w i t h i n  t h e  e l i p s e  a t  i t s  wes te rn  end. 

Magnetic t e r r a i n  I11 appears  a lmost  p lug - l i ke ,  r e f l e c t e d  

by t h e  c u r v i l i n e a r  isomagnet ic  con tou r s ,  w i th  i t s  c e n t e r  
I 

nea r  magnet ic  low I I I A .  I t  may be  p o s s i b l e  t h a t  l i n e a r s  1 
I 

A-A' ,  B-B' and C-C1 a r e  a  r e s u l t  o f  l a t e  c r u s t a l  t e c t o n i c s  C 

and t h e r e f o r e  may n o t  have c o n t r o l l e d  d e p o s i t i o n .  

* D. K. Fountain .  The use of  Geophysics i n  Mineral  Exp lo ra t ion  

i n  t h e  Northwestern United S t a t e s  and Southern B r i t i s h  

Columbia. McPhar Geophysics. 
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CONCLUSIONS AND RECOMMENDATIONS 

The a r e a  covered by t h i s  survey i s  r e l a t i v e l y  

l a r g e ,  t h u s  no smal l  magnetic f e a t u r e  can be exhaus t ive ly  

d iscussed .  Severa l  magnetic f e a t u r e s  were l o c a t e d  which 

r e q u i r e  eva lua t ion  by normal ground mining e x p l o r a t i o n  

methods. These a r e  a s  follows: 

(i) The cause of magnetic t e r r a i n  I V  and t h e  magnetic low 

t o  t h e  n o r t h e a s t .  

(ii) The cause of magnetic low I I I A .  ~ 
(iii) The a r e a  between magnetic low I I I A  and magnetic h ighs  

IVC-E. 

( i v )  The cause of magnetic t e r r a i n  I and magnetic h igh  I I I B  

I t  i s  p o s s i b l e  t h a t  ground follow-up may demand a 

complete i n t e r p r e t i v e  r e v a l u a t i o n  of t h e  magnetic d a t a .  I t  

i s  a l s o  suggested t h a t  it may be advantageous t o  t a k e  t h e  

a r e a  around magnetic low I I I A  and magnetic t e r r a i n  I V ,  

i n c r e a s e  t h e  p r e s e n t  s c a l e  t o  1":5001 and computer p l o t  and 

contour  every  d a t a  po in t .  F o u r i e r  Residual-Trend s u r f a c e  

a n a l y s i s  programs a r e  a l s o  a v a i l a b l e  should they  be des i r ed .  

Geophysicis t  

Read and checked by: D. R.  Cochr 
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APPENDIX I1 

PERSONNEL AND DATES WORKED .. 

T h e  f o l l o w i n g  Geo-X S u r v e y s  L t d .  personnel  w e r e  e m p l o y e d  

o n  the  A r r o w  I n t e r - A m e r i c a  C o r p o r a t i o n  a i rborne  m a g n e t o m e t e r  s u r v e y  

A. FIELD WORX 

Jan.  29-30 , F e b .  3 

N .  Wilson F l i g h t  Operator F e b .  3 

F l i g h t  Operator Jan. 29-30 

R. S c h u l t z e  N a v i g a t o r  ' Jan .  2 9 ,  F e b .  3 

B. DATA PROCESSING AND 
IiEPORT PREPARATION 

G.  E. White G e o p h y s i c i s t  A p r .  1 5 ,  21-24 

D. R. C o c h r a n e  P .  E n g .  A p r .  2 3 , 2 4  

J. C e r n e  G e o p h y s i c i s t  M a r .  2 7 , 3 0 , 3 1  

N. Dowds G e o p h y s i c i s t  M a r .  2 7 , 3 0 , 3 1  

C. Waters D a t a  P r o c e s s o r  A p r .  1 - 4  

A. Mlcuch D a t a  P r o c e s s o r  Feb. 1 6 - 2 0 ,  2 3 , 2 4 ,  M a r . 2 , 3 ,  

1 

J. C a r v a j  a1 D a t a  P r o c e s s o r  F e b .  9 / 1 0  1 
1 

t 

D r a f t s m a n  Jan .  1 2 - 1 4 ,  F e b .  2 , 3 , 4 , 1 2 , 1 3 ,  
1 6 / 2 7 ,  M a r .  2 - 4 , 9 , 1 1 , 1 3 , 1 7 , 1 9 ,  

T. M a l e s k u  D r a f t s m a n  F e b .  1 7 ,  M a r .  1 8 - 2 0 , 2 3  

P h o t o  C o o r d i n a t o r  J a n .  6 , 7 ,  F e b .  2 - 6 , 1 2 , 1 6 , 2 0 ,  
23 -25 ,  Mar. 4 - 6 , 9  

L .  D o b s o n  P h o t o  C o o r d i n a t o r  J an .  1 4 , 2 9 , 3 0 ,  M a r .  5 , 6 , 9 , 1 3 , 2 3  

A. S c h a m p i e r  D r a f t s m a n  F e b .  9 , 1 1 , 1 8 , 1 9 , 2 0 , 2 6 ,  M a r .  11, 
1 2 , 1 3 ,  A p r .  2 3 , 2 4 , 2 8  

N .  W. B e l l a m y  A p r .  24 -28  
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APPENDIX IB 

SPECIFICATIONS OF THE V-4937A - 
MAGNETOMETER SYSTEM - 

~erfbrmance 

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

Rate: manual and "clock" 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: size - 19 x 17 x 24 inches; Weight 68 lbs. 

Scanner- 
coupler: fucical counter, ident. control, 24 hr. clock, 

40 lbs. 
Recorder: size - 14 x 11 x 28 inches; Weight 41 lbs. 

Data Output 

Recording: BCD 1-2-4-8 (four line output) 
"0" state - 18 to -30v through lOOK ohms 
1 state -1 to +3v through lOOk ohms 

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

Auxiliary 
Channels: A & B for radio altimeter and navigation equipment. 

Potentiometric: lOOmV 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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