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REPORT ON 
AIRBORNE MAGNETOMETER SURVEY 

BLUEY CLAIM GROUP 
ASPEN GROVE AREA, BRITISH COLUMBIA 

BALFOUR MINES LTD. (N.P.L.) 
. ON BEHALF OF 

INTRODUCTION 

On Ju ly  26, 1972, an a i rborne  magnetometer survey w a s  flown i n  t h e  

Aspen Grove area, B r i t i s h  Columbia by Se ige l  Associates Limited on behalf 

of Balfour Mines Ltd. (N.P.L.). Approximately s i x  square miles of geophysical 

coverage were a t t a ined .  

J u l y  26th and August 7 th ,  1972. 

Compilation of t he  d a t a  w a s  c a r r i e d  out between 

As shown on t h e  attached-"location Map" t h e  survey area is  cent red  

a t  about 49'55'N; 12Oo28'W. The area is  loca ted  i n  t h e  Nicola Mining Division 

about seven miles east of Aspen Grove, B r i t i s h  Columbia. 

A Sc in t r ex  MAP-2 t o t a l  i n t e n s i t y  nuc lear  resonance magnetometer 

w a s  u t i l i z e d  on t h e  present  survey. This u n i t  w a s  i n s t a l l e d ,  toge ther  wi th  

a Bonzer r a d i o a l t i m e t e r ,  a Vinton Mark I11 16 mm pos i t i on ing  camera and a 

Sc in t rex  IA-2 intervalometer,  i n  a Jet Ranger 206-B h e l i c o p t e r  on c h a r t e r  from 

Okanagan Helicopters.  Appendix 'A',attached g ives  f u l l  t echn ica l  d e t a i l s  

of t h e  magnetometer and a n c i l l a r y  equipment. 

The survey traverses were flown at a nominal l i n e  i n t e r v a l  of 

660 €eet along p a r a l l e l  l i n e s  o r i en ted  east-west. 

f l i g h t  path recovery were based on photomosaics on the  scale of 1 inch  - 1/4  

F l i g h t  naviga t ion  and 

mile. The magnetometer sensor  was  flown 100 f e e t  below the h e l i c o p t e r  - t h e  

mean t e r r a i n  clearance was 400 f e e t .  

The purpose of t h e  present  survey w a s  t o  i n v e s t i g a t e  t h e  magnetic 

p rope r t i e s  of t he  geologica l  formations wi th in  t h e  survey area. Disturbances 

i n  t h e  magnetic f i e l d  reflect varying d i s t r i b u t i o n s  of magnetic material 
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i n  t h e  underlying rocks. 

types and/or s t r u c t u r a l  f e a t u r e s  may be revealed. 

From a study of t hese  v a r i a t i o n s  var ious  rock 

The To ta l  Magnetic F ie ld  wi th in  t h e  survey area is approximately 

58,000 gammas; t he  I n c l i n a t i o n  of t h e  F ie ld  is  about 70'. 

PRESENTATION OF DATA 

The r e s u l t s  of t h e  survey are presented i n  contour form on 

P l a t e  2 on the  scale of 1 inch = 1 /4  mile. F l i g h t  l i n e s  along wi th  p e r t i n e n t  

topographic f ea tu res  are shown on t h i s  P l a t e .  +e contour i n t e r v a l  is 20 

gammas. 

The o r i g i n a l  magnetic d a t a  toge ther  w i th  altimeter and f i d u c i a l  

recordings are shown on analogue recorder  traces. 

scale is  1 inch = 100 gammas wi th  automatic s t e p s  of 1000 gammas. 

The magnetometer 

The 

h o r i z o n t a l  scale i s  about 1 inch = 1320 f e e t .  

DISCUSSION OF RESULTS 

The r e s u l t s  of t h e  survey are shown i n  contour form on P l a t e  1. 

' Superimposed on these  r e s u l t s  and contained on an o r i g i n a l  t ransparent  shee t  

(P la t e  2) i s  a general  broad i n t e r p r e t a t i o n  of t he  data.  Geological f e a t u r e s  

( f a u l t s ,  geologica l  contac ts ,  i n t r u s i o n s ,  etc.) have been broadly de l inea ted .  

The magnetism of most rocks is  con t ro l l ed  by t h e i r  content of 

ferro-magnetic minerals (magnetite, p y r r h o t i t e ,  i lmeni te ,  etc.). Basic igneous 

rocks (basalts, diabases,  e t c . )  as w e l l  as scam and some g r a n u l i t e s  are 

genera l ly  much more magnetic than a c i d  igneous rocks (g ran i t e s ,  r h y o l i t e s ,  
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i n t e r p r e t a t i o n  shee t ,  are charac te r ized  by high amplitudes, s t eep  g rad ien t s  

and, i n  some ins t ances ,  sharp v a r i a t i o n s  over s h o r t  d i s tances .  The lat ter,  

designated A1, A2,  etc.,  c o n s t i t u t e  t h e  background magnetically i n a c t i v e  

areas and may reflect  a c i d  volcanics ,  sediments, g r a n i t i c  i n t r u s i v e s ,  etc. 
9 

Prominent lineaments ( f a u l t s ,  shear  zones, etc.) are a l s o  ind ica t ed  

on t h e  superimposed i n t e r p r e t a t i o n .  

Br i e f ly  the survey property is  d i v i s i b l e  i n t o  t h e  following 

c h a r a c t e r i s t i c  regions on t h e  b a s i s  of magnetic amplitude and contour 

configuration. 

(1) A series of folded "bedded" horizons - designated A i ,  VI, A2, A3 and Ag. 

F o l d  a x e s  t rend  about NE-SW, s t r i k e s  vary from about N-S t o  about 

E-W (note the  very prominent bend of Zone V 1  on Line 9) .  

V i  is  a conspicuous band of moderate amplitude (200-300 gammas 

above backgournd). 

a "Basic Volcanic" formation 1000 feet t o  3000 f e e t  wide. 

It is folded convex NW and probably r e f l e c t s  

A 1  is  a region of low r e l i e f  l y ing  g r i d  w e s t  of VI. Though 

inadequately defined by t h e  present  coverage, i t  may represent  

sedimentary o r  "acidic" rocks. 

A2 is  a second prominent band, 1000 f e e t  t o  3000 f e e t  wide, 

p a r a l l e l i n g  V 1  on i t s  eas t e rn  flank. 

no t i ceab le  "lows" shaded t o  emphasize t h e i r  con t inu i ty  across  t h e  

g r id .  

It c o n s i s t s  of a series of 

A2 l i k e l y  r e f l e c t 8  a Sedimentary horizon folded i n  unison 

with V i .  

A3, l y ing  east of A2, is an area of low r e l i e f  r e f l e c t i n g  "acidic" 

rock formations (sediments, g r a n u l i t e s ,  etc.). 

. 
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Fina l ly  Ag i s  presumed t o  r e f l e c t  a non-magnetic member of t he  

fo ld  sequence. 

As i nd ica t ed  on Plate 2 t he  folded horizons are d i s sec t ed  gnd 

carved-up" by major l i n e a w n t s  , presumably, f a u l t  zones. I 1  

(2) A broad i r r e g u l a r  mass of r e l a t i v e l y  high magnetic amplitude (of ten  i n  

excess of 1800 garmnae). 

probably r e f l e c t s  r e l a t i v e l y  f l a t  l y ing  b a s i c  volcanics  r e s t i n g  

uncomformably on the  underlying formatgons (A2, A3,  etc.) . 

This region is  designated V2 on P l a t e  2 and 

(3) An area of low r e l i e f  designated A4 on Plate  2 which may represent  a 

g r a n i t i c  i n t rus ion  - note  i t s  apparently discordant  and rounded ou t l ine .  

It is b o r d e r e d g r i d n o r t h ,  northwest and east by Formation V2 (volcanics)  

and abuts  g r i d  south and southwest on t o  Formation A3 (sediments). 

covers an area of approximately one-half a square mile. 

A4 

As a follow-up t o  the  present  geophysical programme i t  is 

recommended t h a t  t he  survey area be mapped geological ly  i n  order  t o  i d e n t i f y  

the sources  of t he  magnetic responses.  A more s u b s t a n t i a l  i n t e r p r e t a t i o n  of 

t he  present  r e s u l t s  would then be possible .  

horizons s p e c i a l  a t t e n t i o n  ahould be paid t o  contact  zones, t o  f r a c t u r e s  and 

I n  t h e  search f o r  mineral-bearing 

fau l t s ,  t o  f o l d  axes and t o  the  pos tu la ted  i n t r u s i v e  ( A 4 ) .  

Addit ional  ground follow-up surveying would be dependent upon the  

r e s u l t s  of t h e  geological  f i e l d  work. 

Respectful ly  submitted, 

SEIGEL ASSOCIATES LIMITED 

Michael ,J. is, M.Sc. 
Vancouver, B. C. ' G e o p h y w  



APPENDIX 'A' 

MAGNETOMETER - MAP-2 

The MAP-2 is a lightweight, one gamma airborne proton- 
precession magnetometer with a range of 20,000 to 100,000 gammas 
and an automatic five digit visual display. This new instrument 
has several significant advantages over other instruments of this 
type besides its compact size and light weight. 

One of its most interesting features is that, unlike 
other airborne magnetometers which have to be switched manually 
from one narrow (usually 4000 - 6000 gammas) range to another, 
the MAP-2 tracks automatically over its full 80,000 garmna range. 

This advantage is particularly significant in surveys 
flown at low terrain clearances in areas of high magnetic relief, 
conditions which are common in mineral prospecting. 

The instrument is of compact modular design (1/2 standard 
rack size) and has both digital and analogue outputs. The analogue 
outputs are either 100 or 1000 gammas full scale, with automatic 
stepping. During each step, an indication of the new stepping 
level is recorded, providing a permanent reference identifying 
each step. 

The measuring sequence can either be sequentially triggered 
internally through 
command pulse. 

its own programmer or initiated by a suitable 

In addition while oq &nternal triggering, the instrument 
provides an external output cormnand pulse enabling other instrumen- 
tation to be synchronized with the magnetometer. ' 
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SPECIFICATIONS - MAP-2 
Range : 

Sensitivity: 

Accuracy : 

Sampling Rate: 

Readout-Visual: 

Digital Data Output: 

Analog Data Output: 

External Trigger: 

Tigger Output: 

Power Requirements: 

Temperature Range: 

20,000 - 100,000 gammas (world-wide) 
continuous range (automatic tracking) 

?: 1 gamma (fully automatic) 

5 1 gamma 

Automatic standard 1 second, with provision 
for external triggering from other equipment 
with minimum 1 second intervals. 

Digital Display by 5 incandescent, 7 bar 
display lights 

BDC 1-2-4-8 DTL, TTL Compatible 

5 V full scale for 1000 gammas, 100 gammas; 
1 gamma resolution 

Requirement: +4 V to 0 transition (as slave) 

+4 V to 0 transition at  start of cycle 
(as master) 

24-308 DC, 3.2 A max. 

-30 to +50 degrees C 

Dimensions and Weights: Console a 

8 1/2" X 5 1/4" X 13" (half-rack) 
(21 1/2 cm X 13 1/2 cm X 33 cm) 
12 lbs. ( 5 . 4  kg) 

Tow Bird 
7" X 23" (18 cm X 58 cm) 
20 lbs. (9 kg) 



ANCILLARY EQUIPMENT 

1. Altimeter 

A Bonzer, high frequency s o l i d  s t a t e  r ad io  a l t ime te r  
i s  employed t o  continuously ind ica t e  the  mean t e r r a i n  clearance 
of t h e  he l i cop te r  o r  o ther  t ranspor t ing  a i r c r a f t .  
is  i n s t a l l e d  i n  the  a i r c r a f t  (unless  otherwise ind ica ted)  so 
t h a t  t h e  e leva t ion  of t he  sensing b i rds  (electromagnetic o r  
magnetic) w i l l  be less by t h e  usual  v e r t i c a l  displacement of 
these  b i r d s  below t h e  a i r c r a f t .  

The a l t ime te r  

The output of t h e  Bonzer may be expressed i n  analogue 
form on a s u i t a b l e  graphic recorder ,  o r  may be, f o r  convenience, 
converted t o  a ' semi-d ig i ta l  form on a recorder s i d e  pen. 
t h e  l a t te r  event t h e  a l t ime te r  record i s  a series of spaced 
pulses  whose separat ion i s  proport ional  t o  t h e  mean t e r r a i n  
clearance. 

I n  

2 .  Posi t ioning Camera 

A Vinten Mark 3 16 mn pos i t ion ing  camera i s  employed 
with a wide angle lens. 
with s u f f i c i e n t  frequency t o  give a complete record of t he  
f l i g h t  path of t he  a i r c r a f t  o r  hel icopter .  
exposure i s  cont ro l led  by t h e  intervalometer r e fe r r ed  t o  below. 

Photographs of t h e  ground are taken 

The frequency of 

3. Intervalometer 

A Scin t rex  IA-2 intervalometer  provides r egu la r ly  
spaced t iming pulses which d r i v e  the  pos i t ion ing  camera 
exposure mechanism and produces synchronous " f iduc ia l  marks" 
on the  s i d e  pen of t he  geophysical graphic recorder  o r  recorders.  
Because of t h e  synchronization of t h e  geophysical &aces and 
the  pos i t ion ing  camera it is  then possible  t o  r e l a t e  t he  
geophysical events of i n t e r e s t  t o  t h e i r  proper ground location. 
The t iming pulse  frequency may be adjusted i n  accordance with 
t h e  ground speed of t he  a i r c r a f t  80 t h a r  an adequate f l i g h t  
path record i e  obtained. 



Balfour Mining Ltd. (N.P.L.) 
1 . DOMINION OF CANADA: 

cj' 
PRoVrNCE OF CoLUMB'"* bt tho~$Nattpr of a geophysical survey on behalf of 

TO WIT: I 

$ 9  L. A. Merr i f ie ld  f o r  Sc in t rex  Surveys Limited (formerly Se ige l  Associates 
Limited) 

Of 750 -. 890 West Pender S t r e e t ,  Vancouver, 

in the Province of British Columbia, do solemnly declare that an airborne magnetometer survey has 
been executed on the  BLUEY claims i n  the Aspen Grove area, B r i t i s h  Columbia 
on Ju ly  26, 1972. The following expenses were incurred: 

* .  

I 

, (1) Wages: 
R. 'Sheldrake 1 day @ $85.OO/day $85.00 
N. Husband 3 days @ $85.00/day $255.00 

$340.00 

c;, (2)  Transportation & shipping t o  the  job  317.70 

(3) Air Photo Mosaics 

(4) Food & l i v i n g  expenses 

(5) U s e  of geophysical equipment 
/ 

3 days @ $50.00/day 

(6) Paid t o  Scintrex Surveys Limited 
t o  cover geophysicis t ' s  supervision 
ca lcu la t ing ,  p l o t t i n g  and fairdrawing 
da ta  and preparat ion of f i n a l  repor t s .  

220.00 

140.87 

150.00 

1,138.31 

$2 , 306.88 

And I make this solemn declaration conscientiously. believing it to be true, and knowing that it is of 

the same fora and effect as if made under oath and by virtue of the "Canada Evidence Act." 
u 

Declared before me at the City 

of Vancouver 'I , in the 

Province of British Columbia, this 

1 day of December, 1972 

-- - - 1. -- 
6 t h  

, A.D. 

I 

Brifish Columbia or 

! O  

I 
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