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A I R B O R N E  MAGNETOMETER SURVEY 

ON THE 

E L L E N  C L A I M S  1 - 4 

INTRODUCTION 

General 

The E L L E N  CLAIMS cover the  north central  par t  of Shut t le  Island w h i c h  
i s  approximately 30 kilometres south and a b i t  eas t  of Sandspit, Queen 
Charlotte Is lands,  British Columbia. Shut t le  Island i s  i n  Darwin Sound 
between Lye11 Island and Moresby Island. The claims can be reached 
by a long boat ride from Moresby Camp, on the road a t  the  west end 
of Cumshewa I n l e t ,  v ia  t he  many inland waterways among the  numerous 

w is lands along the e a s t  coast  of Moresby Island. Alternately,  there  
are  amphi b i  ous Beavers or he1 icopters  avai 1 ab1 e a t  the  Sandspi t a i rpo r t  . 

Shutt le  Island i s  only a l i t t l e  over 3 kilometres long and up t o  1 
kilometre wide.  The northern t h i r d  of the is land i s  r e l a t i v e l y  low 
lying and heavily fores ted ,  i n  contrast  t o  the southern two thirds  
of the  i s land  w h i c h  has about 400 f e e t  of r e l i e f  and r e l a t i v e l y  poor 
timber. Airplane (S i tka )  spruce was logged here (Dalzel l ,  p 213) during 
the First World War and the  resu l t ing  second growth matured several 
decades ago. D u r i n g  World War I ,  a gold vein was discovered near the  
logging camp. I t  was subsequently h i g h  graded by the owners i n  the  
ear ly  twenties.  

1979 Program 

Shut t le  Island i s  under1 ain by Karmutsen greenstones (Sutherl  and Brown, 
p 44) i ncl udi  ng a green t u f f  -1 i ke sequence w i t h  in te rca l  ated 1 imestone w 

.... 2 
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t h a t  hosts t h e  known go ld  ve ins.  Since t h i s  u n i t  should be l e s s  magnetic 

than the  greenstone u n i t ,  an aeromagnetic survey was chosen as a f i r s t  

step i n  s o r t i n g  ou t  t h e  geology. 

pv 

A t o t a l  f i e l d  p ro ton  magnetometer was mounted i n  a Queen Char lo t te  

H e l i c o p t e r ' s  Hughes 500-D. Equipment s p e c i f i c a t i o n s  and survey ing 
d e t a i l s  a re  i nc luded  i n  t h e  Appendix t o  t h i s  r e p o r t .  East-west survey 

l i n e s  were f l o w n  about 250 metres apar t  w i t h  t h e  " b i r d "  j u s t  above 

the  t rees .  T h i r t y - s i x  l i n e  m i l e s  o f  surveying was completed. The mag- 

netometer readings were p l o t t e d  on en1 arged and f i 1 t e r e d  copies o f  

government 1:50,000 topographic  maps. The da ta  was contoured a t  100 

gamma i n t e r v a l s  and t h e  r e s u l t i n g  maps were reduced t o  1:20,000 f o r  

convenient c o r r e l a t i o n  w i t h  t h e  l a t e s t  1:20,000 government a i r  photos 

ava i l ab le  f o r  t h e  area. Copies o f  t h e  aeromagnetic maps are  inc luded 

i n  a pocket a t  t h e  back o f  t h i s  repo r t .  I n  add i t i on ,  F igures  1 and 

2 show t h e  topographic  r e l i e f  and magnetic r e l i e f  i n  r e l a t i o n  t o  t h e  

s t r a t i g r a p h i c  a t t i  tudes mapped by Suther land Brown. These f i g u r e s  

show the  l o c a t i o n  o f  t h e  ELLEN CLAIMS. 

SURVEY RESULTS 

As prev ious l y  mentioned, Suther land Brown mapped S h u t t l e  I s l a n d  i n  

the  e a r l y  s i x t i e s  as p a r t  o f  t h e  B. C. Department o f  Mines work f o r  

B u l l e t i n  54. To a i d  i n t e r p r e t a t i o n  o f  t he  airmag data, t h e  a t t i t u d e s  

he observed i n  t h e  Karmutsen sequence have been transposed f rom t h e  

B u l l e t i n  54 Map t o  F igures  1 and 2 o f  t h i s  repo r t .  I n  general ,  Suther land 

Brown's work on S h u t t l e  I s l a n d  revealed considerable f o l d i n g  w i t h  

a cons is ten t  no r th -wes te r l y  s t r i k e .  Some o f  t h e  f o l d i n g  must be q u i t e  

in tense s ince  t h e  sync l i ne  a t  t h e  south end o f  t h e  i s l a n d  i s  overturned. 

The most obvious magnetic f e a t u r e  i s  t he  s t r i n g  o f  t h r e e  mag h ighs 

t h a t  s t a r t s  a t  t h e  southwest end o f  S h u t t l e  and ends immediately 

o f f -shore  f rom t h e  o l d  showings, on t h e  nor theas t  s ide  o f  t h e  Is land.  

.... 4 
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Signif icant ly ,  i t  ob1 iquely cross-cuts  the observed consis tent  northwest 
s t r i k e  of the bedding. If t h i s  s t r i n g  of mag highs r e f l e c t s  a more 
or  l e s s  continuous geologic f ea tu re ,  i t ' s  most l i ke ly  a dyke o r  s t r i n g  
of small in t rus ives .  A l e s s  l i k e l y  explanation i s  t h a t  i t ' s  a more 
magnetic bed within a folded Karmutsen sequence and t h a t  there  i s  
some cross-folding which was not observed during the mapping. In te r -  
es t ing ly ,  there  i s  an apparent cor re la t ion  between the la rges t  mag 
h i g h  and the top0  ridge on the  southern half of the is land.  The ero- 
s ional ly  r e s i s t an t  rock underlying the  t o p 0  ridge could be the proposed 
in t rus ive  as well as Karmutsen s t r a t a  t h a t  have been thermally meta- 
morphosed d u r i n g  intrusion.  

hw 

June 20, 1980. 

icI 

Respectfully submitted, 

R .  W .  Woolverton, P.  Eng. 
E V E R G R E E N  EXPLORATIONS LTD. 
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STATEMENT OF OUALIFICATIONS 

I ,  ROY W .  WOOLVERTON, Geologist, of 5424 Halifax S t r e e t ,  

Burnaby, Br i t i sh  Columbia, do hereby ce r t i fy  t h a t :  

1) I am a 1960 BSc graduate of the University o f  British 

Col umbi a .  

2) I have been a Registered Professional Engineer of the 

Province of  British Columbia s ince  1969. 

3)  I have worked as a mineral explorat ionis t  s ince 

gradua ti on. 

4) I personally conducted the airborne survey of the 

ELLEN CLAIMS and supervised the draf t ing  o f  the data.  

/ROY W .  WOOLVERTON, P.  ENG. 
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R. WOOLVERTON 
GEOLOGIST, P.ENG. 

0 R. C. O'BRIEN 
FIELD SUPERVISOR 

tv 

C O N T R A C T  E X P L O R A T I O N  

5424 HALIFAX ST., BURNABY 2, B.C., CANADA, PHONE - 299-6998 

AIRBORNE SURVEY TECHNIQUES 

Evergreen E x p l o r a t i o n s  L t d .  ' s  a i r b o r n e  geophysical  system can be 

mounted i n  any h e l i c o p t e r  t h a t  has two fo rward  seats n e x t  t o  the  p i l o t  and 

s u f f i c i e n t  space ahead o f  them f o r  t h e  geophysical  ins t rument  console. 

A Hughes 500-D i s  p r e f e r r e d .  A f i f t y  f o o t  cable connects the  ins t rument  t o  

a " b i r d "  which i s  towed under t h e  a i r c r a f t .  
approx imate ly  f i v e  f e e t  long, e i g h t  inches i n  diameter, w i t h  f o u r  t a i l  f i n s  

mounted i n s i d e  a 12 i n c h  d iameter  t a i l  s e c t i o n .  

50 l b s  and, except  f o r  an orange nose, i s  p a i n t e d  w i t h  a lampblack l a c q u e r  

m i x t u r e  t o  reduce s t a t i c  b u i  ld-up.  

The torpedo-shaped b i r d  i s  

The b i r d  weighs approx imate ly  

The magnetometer i s  connected t o  a Bausch and Lomb V.O.M. -5 c h a r t  

r e c o r d e r  which i s  normal ly  opera ted  a t  a c h a r t  speed of 5 inches p e r  minute.  

The r e c o r d e r  i s  p laced on t h e  s e a t  between the  p i l o t  and the  opera tor  so 

t h a t  t h e  ground c o n t r o l  f i d u c i a l  p o i n t s  and o t h e r  i n f o r m a t i o n  can be w r i t t e n  

on the  c h a r t  d u r i n g  f l i g h t .  

Ground c o n t r o l  f o r  an a i r b o r n e  survey i s  achieved by u s i n g  " f l i g h t  

s t r i p s "  which a r e  a i r  photo s t r i p - m o s a i  cs cons t ruc ted  w i t h  topographic  map 

c o n t r o l  so t h a t  s t r a i g h t  l i n e s  on t h e  f l i g h t  s t r i p s  a re  approx imate ly  s t r a i g h t  

l i n e s  on the  ground. Th is  i s n ' t  always achieved, o f  course, due t o  d i s t o r t i o n  

i n  the  photos, and more o f t e n ,  s c a l e  v a r i a t i o n s  produced by topographic  r e l i e f .  

A f t e r  t h e  f l i g h t  l i n e s  are p l o t t e d  on t h e  f l i g h t  s t r i p  mosaic they are  

f l o w n  as e x a c t l y  as p o s s i b l e  b y  combining a c a r e f u l l y  f o l l o w e d  a i r c r a f t  heading 

w i t h  v i s u a l  c o r r e c t i o n s  where necessary.  As the h e l i c o p t e r  passes over  each 

swamp, creek, o r  o t h e r  recogn isab le  f e a t u r e  ( f i d u c i a l  p o i n t ) ,  t h a t  can be w 



'Irp located on the f l i g h t  s t r i p ,  the opera tor  t r i gge r s  the event marker which 
simultaneously produces a small mark on the edge of  the mag recorder char t .  
The f iduc ia l  points  a re  consecutively numbered on the mag cha r t  d u r i n g  f l i g h t  
and are  a l so  p lo t t ed  on the f l i g h t  s t r ip .  They a r e  l a t e r  rep lo t ted  on a 
base map and become the control  po in ts  f o r  making a magnetic contour map. 

- 

Fl igh t  lines r a r e l y  c ross  one another using this technique, s ince  i t  
i s  a simple matter t o  break-off when the a i r c r a f t  has veered too f a r  o f f  
l i n e ,  f l y  back t o  the l a s t  f i d u c i a l  po in t  and t r y  again.  In f l a t ,  fea ture less  
areas i t s  often necessary t o  f l y  a l i n e  several  times un t i l  i t  ''canes out' ' 
where i t  is  supposed t o .  Even i n  these extreme cases ,  experience over the 
pas t  decade has shown t h a t  magnetic fea tures  can be located t o  well w i t h i n  . 

100 metres. 

Survey l i n e s  a r e  flown from 200 t o  400 metres a p a r t  depending upon the 
d e t a i l  required.  
In s t eep  mountainous a reas ,  t e r r a i n  clearance i s  l imited by the climbing 
a b i l i t y  o f  the he l i cop te r  so  t h a t  as a general ru le  the magnetic readings 
obtained over mountain peaks and ridges a re  s l i g h t l y  high and those obtained 
over narrow Val leys a re  correspondingly low. 

The " b i r d "  i s  k e p t  as c lose  t o  the tree tops as possible .  

'rv 

Periods of  magnetic f i e l d  disturbances due t o  sunspot a c t i v i t y  a r e  
avoided by monitoring the fo recas t s  oh short wave s t a t i o n  W W V ,  i n  Boulder, 
Colorado. Diurnal var ia t ions  a r e  e l iminated by zeroing the magnetometer 
a t  a l t i t u d e  immediately a f t e r  take-off .  I f  this i s  done a t  about the same 
loca t ion  on each f l i g h t ,  i t  i n  e f f e c t  becomes a base s t a t i o n .  
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SPEC1 FI CAT1 ONS : SABRE AIRBORNE MAGNETOMETER 

Irr 

TYPE : 

RANGE : 

REPETITION RATE: 

OUTPUT : 

DISPLAY: 

RESOL UT I ON : 

DETECTOR : 

Pro ton Precess i on. 

20,000 t o  75,000 gammas. 

Approximately 1 second. 

Designed t o  operate i n t o  any potent iometr ic  char t  recorder 
w i t h  0 - 0.1 v o l t  s ca l e .  

Digi ta l  d i a l  + analog meter. Meter shows l a s t  1000, 2000, 
o r  5000 gamma of t o t a l  f i e l d  depending on sca l e  se lec ted .  
Zeroing system allows cha r t  recorder  pen to  be posit ioned 
anywhere on paper so  t h a t  i f  pen i s  centered, the r e s u l t i n g  
sca l e s  t h a t  can be se lec ted  a re  2500, rt1000, and 52500 
gamma. These sca l e s  a re  s tandard b u t  v i r t u a l l y  any o the r  
can be provided. 

Resolution o f  instrument i t s e l f  is b e t t e r  than 1 gamma b u t  
u l t imate  reso lu t ion  depends on accuracy-of cha r t  recorder.  

Kerosene-fi l led c o i l ,  9cm x 8cm diameter. Inductance 60 
mi l l i hen r i e s ,  res i s tance  7.5 ohms, weight 2 . 2  kilograms. 

OPERATING TEMPERATURE: 
Instrument: - 1 O O C  t o  +6OoC. 
Detector: -4OOC t o  +6OoC. 

DIMENSIONS : Instrument Console: 30xlOx25cm, w e i g h t  3.5 kilograms. 

POWER SOURCE: 2 - 12 v o l t  - 20 AH lead-acid b a t t e r i e s .  

MANUFACTURER: Sabre Elec t ronic  Instruments L t d . ,  
4245 East  Hastings S t r e e t ,  
Burnaby, B .  C. 

. Phone: 291-1617 
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SUMMARY OF COSTS 

AIRBORNE SURVEY - ELLEN CLAIMS 

36 l ine miles a t  $35/line mile 

Map enlarg ing  and Report Preparation 

TOTAL COST 

June 20, 1980. 

$ 1,260.00 

500.00 

$ 1,760.00 



APPENDIX V 

AFFIDAVIT SUPPORTING SUMMARY OF COSTS 

- . . -. . . . . . . ~ .. . .. . . .. . . - . . . .. .. - . . . 



AFFIDAVIT SUPPORTING SUMMARY OF COSTS 

I, ROY W. WOOLVERTON, Geologist ,  Evergreen Explorat ions 

Ltd., o f  Burnaby, B r i t i s h  Columbia, do hereby s ta te ,  t h a t ,  t o  

t h e  best  o f  my knowledge and b e l i e f  t h e  Statement o f  Costs i n  

t h i s  r e p o r t  (AIRBORNE MAGNETOMETER SURVEY ON THE ELLEN CLAIMS 

1 - 4)  i s  a t r u e  account o f  expendi tures f rom a i rbo rne  surveys 
on t h e  ELLEN proper ty .  

/ k O Y  W. WOOLVERTON 








