
GEOPHYSICAL REPORT 

HELICOPTERBORN MAGNETOMETER SURVEY 

OVER THE 

GREENSTONE MOUNTAIN AREA 
8 '  - ': 

SITUATED IN THE 

KAMLOOPS MINING DIVISION 

LATITUDE 50° 37' N: LONGITUDE 120° 35' W 

N.T.S. 92-1/10 EAST 

ON BEHALF OF 

DELTA INTERNATIONAL MINERALS LTD . 
by 

SANDNER ASSOCIATES 

VANCOUVER, B.C. 

February 14, 1973. 

Report by: 

Instrument Operator: A. Mlcuch, PhD., - 

J. Denham Geophysicist 



TABLE OF CONTENTS 

Page - 
................................................... Preface  1 

.............................................. BP ~ n t r o d u c t i o n  1 

i& .......................... I n t r o d u c t i o n  t o  Aeromagnetometry 2 

Locat ion .................................................. 3 

........................................... General S e t t i n g  3 

.................................. Airborne F i e l d  Procedure 5 

3. Tabulat ion of C r i t i c a l  F i d u c i a l  Numbers ...........;. 
i: 

7 

4 .  Contour P lo t t ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

.............................. W Discussion of  Airbonrne Data 8 

Comments on Resul t s  ....................................... 9 

#) Locat ion Map (Figure I ) .  ................................... 10 

* > ~ i r ~ h o t o  Mosaic (approx.scale:  1 inch  = 2 m i l e s )  (F igure  II)11 

Appendix I Instrumentat ion ......... k . . . . . . . . . . . . . . . . . . . . . .  12 

Personnel and Dates Worked 

Fold Maps: -- 
# 1 3 ~ i ~ u r e  I11 - Isomagnetic P lan  
#&F'igure I V  - F l i g h t l i n e  l a y o u t  and Isomagneti 

on t h e  Airphoto mosaic. 
c Plan 

- ; ,  . > f  

11 - 
Mines  aaa  - - r  . : I  ::saurces 



- - - -- -----HELICOPTERBORNE AEROMAGNETIC SURVEY 

GREENSTONE MOUNTAIN AREA 

PREFACE 

Magnetic s u s c e p t i b i l i t y  may change p e r c e p t i b l y  from one 

l i t h o l o g i c  u n i t  t o  another;  thus  a c c u r a t e  d e t a i l e d  mapping 

P 
of  t h e  geomagnetic f i e l d  o f t e n  provides va luab le  information 

b about  subsurface geology, even i n  heav i ly  d r i f t  covered 

areas. Aeromagnetic surveying can a i d  i n  t h e  d e l i n e a t i o n  of 

b u r i e d  con tac 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 
Rl 

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 a t i o n .  Often l o c a l  magnetic p a t t e r n s  

a s s o c i a t e d  with known ore  bodies  can be i d e n t i f i e d ,  and t h e  e x i s t e n c e  

of  s i m i l a r  v a r i a t i o n s  i n  magnetic i n t e n s i t y  elsewhere may l ead  t o  

t h e  discovery of new o r e  bodies .  

INTRODUCTION 

During May 1 - 9 ,  1972 ,  S.L. Sandner and Associa tes  of 

Vancouver, B.C., conducted an a i r b o r n e  magnetometer survey 

over  a 220 square mi les  a rea ,  south  and west  of t h e  C i ty  of 
TY 

1 Kamloops, i n  t h e  Kamloops Mining Divis ion  of B r i t i s h  Columbia. 

r A t o t a l  of 1630 l i n e  miles  of t o t a l  i n t e n s i t y  a i r b o r n e  

magnetometer surveying was flown. This r e p o r t  d e s c r i b e s  t h e  

c l a im a r e a  of 6 square miles wi th  t h e  t o t a l  of 56 l i n e  m i l e s  from 

t h e  o r i g i n a l  survey, ins t rumenta t ion ,  f i e l d  procedure,  datad 

p rocess ing  and d i scuss ion  of t h e  r e s u l t s  obta ined .  

I 



a, 
-4

 
c: 

a
 

m
r

l
o

 
U

a
A

 
u 

m
o

a
,

 
-4

 
a
 

k
 

0
 



LOCATION 

The survey a r e a  covered by t h i s  r e p o r t  i s  approx- 

imate ly  centered a t  l a t i t u d e  500 37' N and long i tude  

120° 35' W (N.T.S. 92-1/10 E a s t ) ,  about 1 2  m i l e s  w e s t  of t h e  

C i t y  of Kmloops i n  south c e n t r a l  B r i t i s h  Columbia. The 

p roper ty  i s  a c c e s s i b l e  by narrow loose  s u r f a c e  a l l  weather 

road ,  south  from Trans-Canada Highway. 

GENERAL SETTING 

The a r e a  covered by t h i s  r e p o r t  l ies  wi th in  t h e  

b e l t  'of I n t e r i o r  Plateaux,  south of Kamloops Lake, on t h e  

C e a s t e r n  s l o p e  of Greenstone Mountain. The s l o p e  r i s e s  from 

e l e v a t i o n  of 3000 f e e t  i n  t h e  nor th -eas te rn  corner  up t o  

5000 f e e t  A.S:L. on t h e  western p a r t  of t h e  map-area. Ned 

Roberts Creek and Cherry Creek c o n t r o l  t h e  dra inage  of t h e  

h e a v i l y  timbered i n c l i n e .  

F" The rocks of t h e  Nicola group (upper T r i a s s i c  epoch) 

U cover t h e  e n t i r e  proper ty .  The vo lcan ic  rocks  comprise of 

a  number of  d ive r se  types,  b u t  may be very  l a r g e l y  grouped under 

t h e  g e n e r a l  term of greenstones.  Associa ted  wi th  t h e  l avas  
I" 
Id a r e  t u f f s ,  b recc ias ,  and agglomerates. Among t h e  l a v a s  the  

most common type i s  a  grey-green t o  b r i g h t  green,  f ine-gra ined  C rock - a n d e s i t e  porphyry, with a  groundmass of medium sod ic  

I- p l a g i o c l a s e ,  pyroxene, c h l o r i t e ,  ep ido te ,  a c t i n o l i t e ,  and 
Id 

some magnet i te .  Grey, purple  and r e d  types  show l i t t l e  
P 

v a r i a t i o n  i n  composition from t h e  o t h e r s ,  b u t  t h e  purple  and 
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rocks a r e  impregnated with i r o n  oxide.  

The group a l s o  inc ludes  a  n&er of f e l d s p a r  por- 

phyr ies ,  w i t h  f e l d s p a r  c r y s t a l s  ranging from minute s i z e  t o  

n e a r l y  h a l f  an inch long. The l a r g e  f e l d s p a r  phenocrysts  a r e  

l a b r a d o r i t e  and may be accompanied by v e i n l e t s  of a  b r i g h t  

orange-red s i l i c i t e  minerals .  
1 

.A very common type of b r e c c i a  c o n s i s t s  of a  green, i 
I 

f ine-gra ined  rock car ry ing  widely s c a t t e r e d ,  s m a l l ,  angular  1 
i 

fragments of r e d  o r  purple  l a v a s .  The agglomerates do  
I" 

1 
I 

n o t  d i f f e r  g r e a t l y  from t h e  b r e c c i a s ,  b u t  c a r r y  i n  a d d i t i o n  

fragments of t h e  sedimentary rocks of t h e  group. The most 

common fragments a r e  of Nicola l imestone,  many of them 

c a r r y i n g  obschre f o s s i l s  . 

r I n  genera l ,  t h e  mineral  d e p o s i t s  occur  mostly 

i n  vo lcan ic  rocks and a r e  accompanied i n  some i n s t a n c e s  by 

s i l i c i f i c a t i o n  with chalcedonic q u a r t z ,  i n t e n s e  a l t e r a t i o n  

of t h e  rock t o  a n k e r i t i c  carbonates  and t h e  development of 

dolomite ve ins  o r  s t r i n g e r s  i n  shea r  zones and f r a c t u r e  

zones. 

(1) B u l l e t i n  #48, S.S. Holland 

Landforms of B r i t i s h  ~ o l u m b i a ,  Department of ~ i n e s  & 

Petroleum Resources, 1964. 

6 
I 
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(2) G.S.C. Memoir 249, W.E. Cockfield,  Geology and 

p 
L Mineral Deposits of Nicola-Map-Area, B r i t i s h  

Columbia. Department of Mines and Technical 

Surveys, 1961. 

( p  Annual Report, M i n i s t e r  of Mines and Petroleum 

Resources, B r i t i s h  Columbia, 1966. 

AIRBORNE FIELD PROCEDURE E 
E 
L 

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 t 
I 

measured and recorded along 208 f l i g h t  l i n e s ,  flown i n  a g e n e r a l  

n o r t h e a s t  - southwest d i r e c t i o n .  Two t i e  l i n e s  were flown con- 

s e c u t i v e l y  i n  northwest - sou theas t  d i r e c t i o n .  

THe survey was flown i n  a B e l l  J e t  Ranger 206A towing 

an a i r  f o i l  sensor  with a Varian V4937A proton p r e c i s s i o n  mag- 
r" 
b netometer (+ - 1 Gamma), Varian SDV 4991 d i g i t a l  paper punch re -  

I* corde r  and a Neyhard Automax 35 m.m. p u l s e  camera. The t e r r a i n  

U c l e a r a n c e  was recorded wi th  a Bonzar p u l s e  type r a d a r  a l t i m e t e r .  

Analog records  were made of t h e  t o t a l  magnetic f i e l d  

i n t e n s i t y  and t e r r a i n  c learance  dur ing  f l i g h t .  

lr A t  one second i n t e r v a l s ,  t h e  f i e l d  amplitude and 

h 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  

r ecord ing  system. A t  t h i r t y  second i n t e r v a l s ,  t h e  time and l i n e  

number were punched on t h e  tape .  A t  f i v e  second i n t e r v a l s ,  a 
I- 
I8 s p l i t  image camera s imultaneously photographed (1) t h e  t e r r a i n ,  
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and ( 2 )  t h e  c lock  and f i d u c i a l  d i s p l a y  pane l .  Thus, each  

t e r r a i n  photograph is bordered  by a  photograph o f  t h e  c l o c k ,  

and f i d u c i a l  number. 

A ground magnetometer moni tored t h e  geomagnetic 

f i e l d  d u r i n g  t h e  survey .  

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  

a t  t h e  Space Dis turbance  Fo recase  Cen t r e  i n  Boulder ,  Colorado,  
m 
La were used t o  s chedu le  t h e  f l i g h t  d u r i n g  a m a g n e t i c a l l y  q u i e t  I 

! 
p e r i o d .  

[: The punch t a p e ,  c h a r t  and s t r i p  photograph p r o c e s s i n g  

i s  d e s c r i b e d  i n  t h e  fo l lowing  s e c t i o n .  In s t rumen t  s p e c i f i c a -  

t i o n s  are i n  Appendix I. 

Ld 
DATA PROCESSING 

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

d i s c u s s e d  under t h e  fo l lowing  headings :  

b 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  of t h e  paper  t a p e .  

3.  Tabu la t ion  of  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 co -o rd ina t e s .  

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

b 1. F l i q h t  Line X-Y P o s i t i o n i n q  
r 

Il From t h e  a i r c r a f t ,  wh i l e  t h e  l i n e s  were b e i n g  f lown,  

t h e  f l i g h t  l i n e s  were roughly p o s i t i o n e d  on government a e r i a l  
r 
1 .  photographs .  Xn t h e  o f f i c e ,  t h e  beg inn ing  and end of each  
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f l i g h t  l i n e  was marked on t h e  s t r i p  photographs .  S. L. Sandner 

& A s s o c i a t e s  personne l  t r a n s f e r r e d  t h e  f l i g h t  l i n e s  o n t o  a 

mosaic p repa red  from the government photos  . 
An X-Y co -o rd ina t e  system w a s  superimposed on t h e  

f l i g h t  1 i n e . m o s a i c  w i t h  +Y n o r t h  and +X e a s t  (see F i g u r e  4 ) .  

m Thus, e v e r y  p o s i t i o n  a long  a f l i g h t  l i n e  was d e f i n e d  i n  t e r m s  

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

n o r t h  o f  t h e  o r i g i n ) ,  and h a s  a cor responding  magnet ic  va lue  

i n  gammas. 

2. E d i t i n g  of  t h e  Paper  Tape I 

1 

A computer p r i n t e d  l i s t i n g  of t h e  c o n t e n t s  of t h e  

p a p e r  t a p e  was made and compared w i t h  t h e  analogue r e c o r d  as a 
IT 
IL 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 .  

3. T a b u l a t i o n  of C r i t i c a l  F i d u c i a l  Numbers 

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

Y t a b u l a t e d  a long  wi th  t h e i r  X-Y co -o rd ina t e s .  I n  a d d i t i o n ,  

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 l o n g  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  

1 .  i n f o r m a t i o n  was then keypunched o n t o  computer c a r d s .  

4.  Contour P l o t t i n g  

r The punch t a p e  in fo rma t ion  was i n p u t  t o  a computer, 

a l o n g  w i t h  t h e  X-Y co -o rd ina 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 occu r red  i n  t h e  f l i g h t  l i n e .  

The d a t a  sampling i n t e r v a l  a l o n g  t h e  f l i g h t  l i n e s  w a s  roughly 

I 

I 
I 
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200 f e e t .  The magnetometer r e a d i n g s  w e r e  even ly  spaced  a l o n g  

t h e  l i n e  segments and pos t ed  by a computer -p lo t te r  u n i t .  The 

p o s t e d  v a l u e s  were t han  hand contoured  a t  a con tou r  i n t e r v a l  

of 1 0  gammas. 

DISCUSSION OF AIRBORNE DATA 

h This  s e c t i o n  is  in t ended  as an  a i d  t o  g e o l o g i c  i n t e r -  i 

p r e t a t i o n  of t h e  a i r b o r n e  geophys i ca l  su rvey  d a t a .  

I n  g e n e r a l ,  geophys i ca l  f e a t u r e s  which can o r i g i n a t e  

11 from-, o r  are a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  are used t o  l o c a l i z e  

1 
f a v o u r a b l e  si tes f o r  more i n t e n s i f i e d  e x p l o r a t i o n .  The p re sence  

[A o f  c e r t a i n  mine ra l s  (e. g. magne t i t e )  , and  g e o l o g i c  f e a t u r e s  

(e.g.  f a u l t i n g )  a r e  d e t e c t a b l e  from geophys i ca l  o b s e r v a t i o n s .  

F a u l t i n g  i s  sometimes expressed  i n  a magnet ic  map as a s t e e p  

1; g r a d i e n t  o r  magnet ic  low. Magnetic h i g h s  can  be  caused by 

i" i n c r e a s e d  c o n c e n t r a t i o n s  o f  magnet ic  m i n e r a l s .  

Id Contac t  between two d i f f e r e n t  rock t y p e s  o r  phase  

d i f f e r e n c e s  w i t h i n  t h e  same rock t y p e  o f t e n  are expres sed  a s  

moderate  g r a d i e n t  a long  t h e  i n t e r f a c e .  Th i s  e f f e c t  i s  r e l a t e d  

t o  t h e  d i f f e r e n c e  i n  magnet ic  s u s c e p t i b i l i t y  between t h e  two 

1 r o c k  t y p e s .  

b I n  g e n e r a l ,  t h e  geophys i ca l  d a t a  f rom a su rvey  o f  t h i s  

type can on ly  be  e v a l u a t e d  a f t e r  a  d e t a i l e d  examina t ion  and com- 

p a r i s o n  of  t h e  geophys i ca l  d a t a ,  t e r r a i n  c l e a r a n c e  c h a r t s ,  a i r  

photographs  and government photograph mosaic. For i n s t a n c e ,  an 

I anomaly on t h e  magnet ic  map may be due t o  an occu r rence  of 
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concent ra ted  magnetic minerals .  However, r e l a t i v e  t o  t h e  

o t h e r  magnetic peaks it may be p a r t i a l l y  inf luenced by 

t e r r a i n  c learance .  Thus, an anomaly a d j a c e n t  t o  it may 
I 

prove t o  have an equal  concent ra t ion  of magnetic minerals .  

COMMENT ON RESULTS 

The low l e v e l  a i rb rone  magnetic survey produced 

LA i n t e r e s t i n g  d e t a i l s  of t h e  430 gammas o v e r a l l  low magnetic r e l i e f .  

The h i g h e s t  magnetic va lue  i s  i n  t h e  north-western 

corner  o f  t h e  property.  Three r i d g e s  s t r e t c h  o u t  i n  t h e  
i -fis 

1 north-west, no r th -eas t ,  and south  d i r e c t i o n  from t h e  magnetic 

peak. The s t e e p e s t  g r a d i e n t  i s  on t h e  e a s t  s i d e  of t h i s  peak 

1 reaching  minimum i n  t h e  upper p a r t  of Ned Roberts Creek v a l l e y .  

F u r t h e r  south  a f l a t - t o p  magnetic high with a long curved 

f l a n k  i n  t h e  east-west d i r e c t i o n  s e p a r a t e s  two magnetic 

1 depress ions .  The southern depress ion  seems t o  fo l low t h e  

Cherry Creek Valley,  t h e  nor the rn  low spreads  over t h e  c e n t r a l  

ki p a r t  wi th  l i t t l e  changes i n  t h e  p r o f i l e .  To t h e  south  of . - 
Ned Roberts Creek t h e  western s i d e  of an anomaly expands i n t o  t h e  

a r e a .  

Known minera l i za t ion  zones a r e  found where t h e  s t e e p  g rad ien t  

broadens ou t  away from the  magnetic peak o r  when i t  forms a 
F 

tongue shaped f l ank .  Both magnetic contour  shapes a r e  abundant 

i n  t h e  c e n t r a l  a rea  t h a t  i n d i c a t e s  shea r  and/or f r a c t u r e  zones 

i n  t h e  country rock. 
m 

Respec t fu l ly  Submitted: 

A .  Mlcuch, PhD. 
Geophysic is t .  

$; February 1 4 ,  19.73 
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APPENDIX I 

SPECIFICATIONS OF THE V-4937A 
MAGNETObIETER SYSTEM 

Performance 

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

Sampling 
Rate: manual and "clock" operation permits any 

timing sequence. 

Power Requirements I 

I 

I 

I 

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

b Physical Specifications + I 
E 
d 
k 

Console: size - 19 x 17 x 24 inches; Weight 68 lbs. i i 

Analog I 

Recorder: dual channel - 15 x 10 x 10 inches, 30 lbs. I 

I 

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

40 lbs. 
i 

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

Data Output 

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

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

Recoyding: Galvanometric -1 mA full scale into 1500 ohms 
Potentiometric: lOOmV full scale. Minimurn 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 gan-ma sensitivity. 
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Instrument Specifications 

Camera 

Type : 

Model : 

Pulse Rate: 
W 

.Film Format: 

R 
Magazine : 

Neyhard Automax 35 m.m. pulse camera 

G-2 with auxiliary data box 

Up to 10 frames per second 

0.738" x 0.735" square picture with 
0.200" x 0.738" data area. 

Mitchell 400 foot 35 m.m. 

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

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

Dimensions 
(less magazine) : 8 3/8" high, 4 1/2" deep, 6 1/4" wide. 

I* Weight 
(less lens and 

magazine) : 12 lbs. 
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APPENDIX I1 

PERSONNEL AND DATES WORKED 

A. F i e l d  Work: 

S.L. S a n d n e r  S u p e r v i s o r  

C h a d  M u r r a y  P i l o t  May 1 - 9 ,  1 9 7 2  

Joe Denham O p e r a t o r  May 1 - 9 ,  1 9 7 2  

B. R e p o r t  P r e p a r a t i o n :  

S.L. S a n d n e r  

A. M l c u c h  D a t a  P r o c e s s o r  May 1 0 - 3 1 ,  1 9 7 2  

C Jan. 22  - 2 6 ,  
29 - 31, 





The fol lowing i s  a c o s t  breakdown of a d e t a i l e d  a i rborne  
R 
B i  magnetometer survey conducted over t h e  "AT" Claim group 

Kamloops M.D. c o n s i s t i n g  of approximately 33 f u l l  s i z e  and 

f r a c t i o n a l  claims, owned by Del ta  I n t e r n a t i o n a l  Minerals Ltd.  

l o c a t e d  approximately 12 mi les  w e s t  of t h e  C i t y  of Kamloops, 

f o r  Del ta  I n t e r n a t i o n a l  Minerals Ltd . ,  through an agreement 

wi th  ' Sandner Associa tes .  

5 6  l i n e  miles  of magnetometer survey 

@ $13.50/line m i l e  - - $ 756.00 

P h ~ t o  mosaic enlargement - - 44.00 

Grand Total:  

S.L. Sandner, P r e s i d e n t  






