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SUMMARY and RECOMMENDATIONS: 

L a t e  i n  May, 1969, Geo-X Surveys L t d .  on behal f  of s 

Torwest Resources 1 9 6 2  L t d .  completed 31.6 aAd 2 7 . 2  l i n e  m i l e s  

' of  t o t a l  f i e l d  a i r b o r n e  magnetometer su rvey ing  over  t w o  s e p a r a t e  

c l a i m  areas, des igna ted  Torwest A r e a  A and T o r w e s t  A r e a  C 

r e s p e c t i v e l y .  Both c l a i m  a r e a s  are l o c a t e d  i n  t h e  Highland 

Val ley area of B r i t i s h  Columbia. 

The survey w a s  completed i n  an Exca l ibur  800 f i x e d  

wing a i r c r a f t  w i th  a Varian V4937A proton precess ion  magneto- 
+ 

~ meter (-1 gamma): SDV 4 9 9 1  d i g i t a l  r eco rde r  and analogue c h a r t  

recorders. F l i g h t  l i n e  p o s i t i o n i n g  w a s  f a c i l i t a t e d  by 35 mm. 

s t r i p  photogradhy m a t c h e d  t o  m o s a i c s  prepared f r o m  G o v e r n m e n t  

a i r p h o t o s  (see accompanying Figure  3 ) .  T e r r a i n  c l ea rance  was 

r eco rde r  i n  analogue mode by a radar- type p u l s e  a l t imeter .  

D a t a  p rocess ing  was conducted by Geo-X Surveys Ltd.. 

personnel  using IBM equipment i n  Vancouver. 

The t o t a l  f i e l d  isomagnet ic  p l ans  ( kl i g u r e  4 and 6 ,  

1":lOOO') were p l o t t e d  by an IBM computer-plot ter  u n i t  a t  a 

contour  i n t e r v a l  of  1 0 0  and 2 5  gammas r e s p e c t i v e l y .  

The f i n d i n g s  and recommendations f o r  t h e  t w o  are-as 

are a s  follows: 

T o r w e s t  A r e a  A: 

The m o s t  i n t e r e s t i n g  magnetic f e a t u r e  l o c a t e d  by t h e  

survey ove r  t h i s  area w a s  a north-south t r end ing  magnetic e m -  

'bayment which c o r r e l a t e d  wi th  a p r o t r u s i o n  of q u a r t z  d i o r i t e  
i 
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i n t o  a medium g ra ined  a n d e s i t e  breccia. Three zones of in te res t  

were loca ted  and t h e s e  are des igna ted  A ,  B and C i n  o rde r  of 

p r i o r i t y  (F igure  5 ) .  

A is  a s t e e p  magnetic high l o c a t e d  on t h e  e a s t e r n  co rne r  

of k here t h e  q u a r t z - d i o r i t e  plunges i n t o  t h e  medium 

g ra ined  andes i te -brecc ia .  

B i s  of lesser magnitude than  A b u t  i s  l o c a t e d  on t h e  

western co rne r  of t h e  same geologic  con tac t .  

C correlates w e l l  w i th  known outcroppings of b a s a l i t i c  

a n d e s i t e ;  however it is  l o c a t e d  a t  the southern  t i p  of 

t h e  q u a r t z - d i o r i t e  ernbayment i n t o  t h e  d i o r i t e - a n d e s i t e  

breccia. 

T o r w e s t  A r e a  C: 

Two p r i n c i p l e  f e a t u r e s  which r e f l e c t  t h e  two main 

d i r e c t i o n s  of f a u l t i n g  and f r a c t u r i n g  w e r e  l oca t ed .  The f i rs t ,  

des igna ted  I ,  i s  a magnetic low on t h e  edge of which i s  l o c a t e d  

t h e  Aberdeen m i n e r a l z o n e .  The second is  a magnetic r i d g e  

shown i n  t w o  s e c t i o n s  If and I11 (Figure 7 ) .  The a r e a  between 

I and I1 and I11 could poss ib ly  r e f l e c t  a c o n t a c t  between t h e  

Chataway v a r i e t y  of t h e  Highland Val ley phase and v a r i e t y  B 

of t h e  Witches Brook phase of the Guichon Ba tho l i th .  

ii I 
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INTRODUCTION : 

On May 30,  1 9 6 9 ,  Geo-X Surveys Ltd.  of Vancouver, 

B r i t i s h  Columbia, on behalf of Torwest Resources 1 9 6 2  L t d . ,  

conducted a i rbo rne  magnetomkter surveys over  t w o  s e p a r a t e  

groups of claims i n  t h e  Highland Val ley Area, Nicola Mining 

Divis ion;  Province of B r i t i s h  Columbia. 

A t o t a l  of 58.8 l i n e  m i l e s  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 w a s  aonducted; 31.6 on t h e  Marb claims 

and 2 7 . 2  on t h e  Crown C l a i m s .  This  r e p o r t  d e s c r i b e s  t h e  

ins t rumenta t ion ,  f i e l d  procedure and d a t a  process ing ,  and d i s -  

cusses  t h e  r e s u l t s  ob ta ined .  . 

LOCATION and ACCESS: 

The Marb c l a i m  group (known h e r e i n  as T c r w e s t  " A " )  is 

cen te red  a t  L a t i t u d e  50°13'M and Longitude 120 '58 'W some 1 0  

m i l e s  northwest of Merrit t ,  B.C. The p rope r ty  l ies  t o  t h e  w e s t  

of Guichon Creek  between t h e  headwaters O f  Gorden and Shakel ly  

Creeks. Access i s  by a d i r t  road nor th  of highway 8 some 2 m i l e s  

west of L o w e r  Nicola. 

The Crown claim group (known h e r e i n  as T o r w e s t  " C " )  i s  

centered  a t  La t i tude .50°19 'N and Longitude 12Oo52'W some 1 4  

a i r  m i l e s  north-northwest of Merrit t ,  B.C.  The claims l i e  w - 3  

of Guichon Creek and j u s t  sou th  of the headwaters of B r o o m  

1 
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# 

4 7 - 4 8  

Creek. A c c e s s  t o  t h e  e a s t  side of t h e  p rope r ty  i s  by g r a v e l  

road some 1 2 . 5  road m i l e s  n o r t h  from t h e  town of Lower Nicola .  

The Nat iona l  Topographic system r e f e r e n c e  square  f o r  

I 

3 7 8 2 6 - 2 7  

topographic  and c la ims  maps f o r  bo th  a r e a s  i s  9 2  I/SE. 

CLAIMS and OWNERSHIP : 

The Torwest "A" and Torwest 'IC" p r o p e r t i e s  i n  t h e  

Guichon Creek a r e a ,  Nicola  Mining Div i s ion ,  on which t h e  a i r -  

borne magnetometer survey was conducted c o n s i s t s  of some 6 0  

': and some 4 3  contiguous mining claims r e s p e c t i v e l y .  

The claims and p e r t i n e n t  in format ion  a r e  l i s t e d  

b e l o w :  

Torwest "A" (Marb Group) 

1-6  3 7 3 2 7 - 3 3 2  

i a  3 7 3 3 3  

2 1 - 3 1  37334-44  

, 34-36  37345-47  

37-44  3 7 6 8 8 - 9 5  

53 -64  37828-39  

7-9  39762-64  

1 0 - 1 7  39766-74  

Torwest "C" (Crown Group) 

1 - 8  36827-34  

9-11 36495-97  

1 3 - 2 9  3 6 4 9 9 - 5 1 5  

3 1  3 6 5 1 7  

33-35  36614-16  

3 7  3 9 6 0 4  

39 3 9 6 0 6  

1-3Fr. 39608-10  

3 8 , 4 0  3 9 6 0 5 ,  3 9 6 0 7  

1 0  F r .  3 9 7 6 5  

2 
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GENERAL SETTING : 

The mineral  claims are s i t u a t e d  j u s t  w e s t  of Guichon 

Creek i n  t h e  Thompson P l a t e a u  subd iv i s ion  of t h e  I n t e r i o r  
. .  

P l a t e a u  Physiographic  d i v i s i o n  of . B r i t i s h  Columbia. The 

p l a t e a u  i s  a g e n t l y  r o l l i n g  upland o f ' l o w  t o  moderate r e l i e f .  

The l o c a l  Guichon Creek - Nicola Creek Highland Val ley a r e a  i s  

c h a r a c t e r i z e d  by rounded h i l l s  up t o  j u s t  over 6 , 0 0 0  f e e t  i n  

e l e v a t i o n ,  and wide "U" shaped v a l l e y s .  

The T o r w e s t  "A" area l i e s  t o  t h e  no r th  of  t h e  Promontory 

' H i l l s  ( e l e v a t i o n  5,688 f e e t )  and is entrenched by Shakel ly  

Creek on t h e  w e s t  and B i r k e t t  Creek t o  t h e  east. The e l e v a t i o n  

v a r i e s  f r o m  5,300 feet  i n  t h e  s o u t h e a s t  t o  4 , 0 0 0  feet  i n  t h e  

southwest.  

The T o r w e s t  "C" area l i es  on a long wes te r ly  s l o p e  ex- 

tending  from+Guichon Creek ( a t  an e l e v a t i o n  of 3 , 0 0 0  f ee t )  

t o  t h e  headwaters of B r o o m  Creek ( e l e v a t i o n  4 , 9 0 0  f e e t ) .  

The complete area d i scussed  h e r e  was covered by ice  

dur ing  t h e  P l e i s t o c e n e  epoch and d r i f t  mantles m o s t  of t h e  

region.  The climate i s  t y p i c a l  of t h e  I n t e r i o r  P l a t e a u  reg ion;  

dry ,  wi th  s c a t t e r e d  vege ta t ion  a t  lower e l e v a t i o n s  and south  

f ac ing  s lopes .  

The Torwest IIC" and m o s t  of T o r w e s t  "A" a r e a s  are under- 

l a i n  by coast i n t r u s i v e s  (Guichon B a t h o l i t h )  of g r a n i t e ,  grano- 

d i o r i t e  and va r ious  hybrid phases be l i eved  t o  be of J u r a s s i c  

A g e  (as shown on G.S.C. map 886 A ) .  

3 
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a, 
II 

. ,  .-  .. . . . . . .  

The bedrock geology of T o r w e s t  "A" a s  mapped on a 

Reconnaissance scale by Northdote* c o n s i s t s  of t h e  Hybrid phase 

of t h e  Guichon B a t h o l i t h  i n  c d n t a c t  w i t h  t h e  Nicola series. 

T h i s  c o n t a c t  would appear t o  s t r i k e . g e n e r a l l y  eas t -wes t  t o  

northwest-southeast  a c r o s s  t h e  p rope r ty .  D e t a i l  mapping of 

t h i s  c l a i m  group.by A.C.A. Howe t Associa tes  confirmed t h i d  

con tac t '  and i n d i c a t e d  t h a t  a .  l a r g e  tongue of t h e  Hybrid phase 

of t h e  Guichon B a t h o l i t h  p ro t rudes  i n t o  t h e  Nicola  series, 

which c o n s i s t s  df zhedium g ra ined  andes i t e -b recc ia  i n  this 

v i c i n i t y .  ' I  

The bedrock geology of Torwest "C" tis mapped by North- 

c o t e  ihdicates t h a t  a c o n t a c t  between t h e  Highland Val ley  phase 

and t h e  Witches Brook phase of t he  Guichon B a t h o l i t h  s t r ikes  

g e n e r a l l y  north-northwest  a c r o s s  t h e  c la im group. 

AIRBORNE FIELD PROCEDURE: 

The t o t a l  i n t e n s i t y  of ,he geomagnetic f i e l d  w a s  

mkasured and recorded along 1 0  f l i g h t  l i n e s  on a & n e r d  SW-NE 

bea r ing  i n  t h e  Torwest "A" a r e a  and aJong 2 1  f l i g h t  l i n e s  on 

a gene ra l  N-S bea r ing  . i n  t h e  Torwest "C" a r ea .  T e r r a i n  c l ea rance  

averaged about 500 f e e t  f o r  bo th  p r o p e r t i e s .  

b 
*K.E. Northcote ,  Ph. D. Thes is  Geology and Geochronology 

of t h &  Guichon B a t h o l i t h ,  B.C. 1968. 
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The survey w a s  flown i n  a f i x e d  wing a i r c r a f t ,  towing 

an a i r f o i l  sensor .  A proton magnetometer, d i g i t a l  and c h a r t  s 

r eco rde r s ,  camera and alt imeter were mounted i n  t h e  a i r c r a f t .  

The magnetometer and c h a r t  recorder .  cont inuously measured and I ;  

: recorded t h e  magnetic f i e l d  i n t e n s i t y .  A t  one second i n t e r v a l s ,  

t h e  f i e l d  bnpl i tude  and f i d u c i a l  number w e r e  recorded on punch 

t ape  by t h e  d i g i t a l  record ing  system. A t  t h i r t y  s e c o n d ' i n t e r -  

* v a l s ,  t h e  t i m e  ahd l i n e  number were punched on t h e  t ape .  A t  two 

second i n k e r v a l s ,  a s p l i t  image camera s imultaneously photo- 

graphed (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 p l a y  

panel .  Thus each t e r r a i n  photograph i s  bdrdered by a photo- 

graph of t h e  clock 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 Bonzar p u l s e  

type  r a d a r  a l t i m e t e r  and recorded by a G-2000 c h a r t  r eco rde r .  
I 

Solar f l a r e  warning 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 Disturbance Forecas t  Center  i n  Boulder, Colorado, 

were used t o  schedule  t h e  $ l i g h t  dur ing  a magnet ica 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  photograph process ing  

i s  descr ibed  i n  the fol lowing s e c t i o n .  

are i n  Appendix I V .  

Instrument  s p e c i f i c a t i o n s  

DATA PROCESSING: 

The data  process 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  fol lowing headings: 
5 I 
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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 .  Edi t ing  of t h e  paper tape .  

3 .  Tabula t ion  of c r i t i c a l  f i d u c i a l  numbers and their  
I 

X-Y coord ina tes .  

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

1. E l i g h t  L i n e  X-Y Pos i t i on ing :  

From t h e  a i r c r a f k ,  w h i l e  the  l i n e s  w e r e  be ing  f l o w n ,  

t h b  f l i g h t  l i n e s  w e r e  roughly p o s i t i o n e d  on government a e r i a l  

photographs. I n  t h e  o f f i c e ,  t h e  beginning and end of each 

f l i i J h t  l i n e  w a s  marked on t h e  s t r i p  photographs. From t h e  

1 s t r i p  photos G e o - X  personnel  t r a n s f e r r e d  the  f l i g h t  l i n e s  on 

t o  a mosaic prepared from t h e  government photos.  An X-Y 

coord ina te '  system was a l s o  superimposed on t h e  f l i g h t  l i n e  

. ' mosaic w i t h  +Y n o r t h  and +X east  (see F igures  3 ( a )  and 3 ( c )  1 .  

Thus, every p o s i t i o n  along a f l i g h t  l i n e  was 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 fee t  

n o r t h  of the o r i g i n ) ,  aIld has  a corresponding magnetic va lue  

i n  gammas. 

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  contenrts of he paper  t a p e  was made 

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

wi th  t h e  analog r eco rd  a s  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  error. The magnetic r ead ings  f o r  areas of f l i g h t  

l i n e  i n t e r s e c t i o n  w e r e  compared as a check on the t i m e  v a r i a t i o n s  i 

of t h e  geomagnetic f i e l d ,  

6 

. .  

I . '  -. . G E O - X  S U R V E Y S  LT,p. .. 1 .  t 

. .. .. __. -.-._.-.-l____l____..__.l_.__C__.-.. ~ 

_. ..* 
. . . + . _ .  . . . -  . .. .. 

. . -  



-1 

3 .  Tabula t ion  of C r i t i c a l  F i d u c i a l  N u m b e r s :  
/ 

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  w e r e  

t a b u l a t e d  along wi th  t h e i r  X-Y coord ina tes .  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  

along w i t h  the 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 format ion  was keypunched onto  computer .cards ,  and s e n t  w i th  

t h e  punch t ape  t o  IBM. 

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

IBM f e d  t h e  punch tape \ t o  i t s  computer a long w i t h  

8 t h e  X-Y coord ina te s  of t h e  st&, end and any changes of d i -  
' t  

t. 

r e c t i o n  t h a t  may have occurred i n  t h e  f l i g h t  l i n e .  T h e  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  w a s  roughly 1 6 0  f e e t  

' a n d  every o t h e r  d a t a  p o i n t  was p l o t t e d .  The magnetometer 

r ead ings  were evenly spaced along t h e  l i n e  segments and con- 

tou red  by a computer-plot ter  u n i t  a t  a contour  i n t e r v a l  of 1 0 0  

gammas f o r  T o r w e s t  "A" and 25 gammas f o r  Torwest "C". . .  

. .  
. ' 5  
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RESULTS/DISCUSSION/INTERPRETATION: 

In t roduc t ion ;  
4 

Since 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 f r o m  one rock type t o  ano the r ,  

a c c u r a t e  d e t a i l e d  mappingof t h e  geomagnetic f i e l d  o f t e n  pro- 

v i d e s  va luab le  information about  t h e  subsur face  geology (even 

i n  heav i ly  d r i f t  covered areas) .  Aeromagnetic surveys Provide 

new knowledge of t h e  type ,  g e n e r a l  a t t i t u d e ,  conf igu ra t ion  and 

complexity of t h e  geosupe r s t ruc tu re  and o f t e n  i d e n t i f i e s  loca l  

elements which sometimes i n d i c a t e  ore. Aeromagnetic p rospec t ing  

can be app l i ed  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 -  

rup t ions ,  o r  the 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  products .  Considerable  speed 

and accuracy i s  i n h e r e n t  i n  t h i s  survey method. When it come t o  

i n t e r p r e t a t i o n ,  however, t h e r e  are t w o  fac tors  which can e x e r t  

cons ide rab le  in f luence .  The f i r s t  i s  geologic  c o n t r o l ,  which 

reduces 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 con- 

s i d e r .  The second is  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  

use of f i l t e r i n g  techniques.  F i l t e r i n g  can remove no i se ,  

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 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 depth 

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 ( exp la in ing  

t h e  d a t a )  must be f l e x i b l e  enough t o  be revised 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  geophys ica l  information.  

8 
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' This  Survev: 

Total  i n t e n s i t y  isomagnet ic  f i e l d  p l ans  a r e  p re sen ted  

The h o r i z o n t a l  s c a l e  i s  1":lOOO' a s  F igu res  4 and 6 .  

(approximate ly) .  T h e  planimetry has been de r ived  from un- 

.' c o n t r o l l e d  a i r p h o t o  mosaics. Some d i s t o r t i o n  is i n e v i t a b l e .  

The map d e p i c t s  the  i n t e n s i t y  of t h e  geomagnetic f i e l d  p r e s e n t  

a t  t h e  given nominal a l t i t u d e  on t h e  p a r t i c u l a r  f l i g h t  day. 

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  f o r  each p r o p e r t y  

accompanies t h i s  r e p o r t  (see Figures  5 and 7 ) .  I t  i s  b a s i c a l l y  

, 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  magnetic f e a t u r e s  r a t h e r  
\ .., 

than a "computational" q u a n t i t a t i v e  one. Considerable  reference 

has been made to  t h e  a e r i a l  photography, a v a i l a b l e  geology and 

geophysics '  i n  t h e  p r e p a r a t i o n  of t h e  accompanying i n t e r p r e t a t i o n  

maps. 

General  Descr ip t ion :  

I n  o r d e r  t o  f a c i l i t a t e  d e s c r i p t i o n  of t h e  isomagnet ic  

map, morphological terms w e r e  employed. 

f o r e  may be regarded  as - contoured ' 'magnetic" surfaces o r  scapes"  

F igu res  4 and 6 ther.e- 

(magnetic t e r r a i n s )  complete wi th  magnetic g r a d i e n t s ,  h i l l s ,  

v a l l e y s  and l i n e a r s .  

9 
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INTERPRETATION: 

Torwes t "A" : For t h e  fo l lowing  d i s c u s s i o n  r e f e r  t o  F igu res  
t 

4 and 5. 

The recorded l o c a l  t o t a l  f i e ld  magnetic i n t e n s i t y  range 

va r i ed  between a maximum of 59230 gammas and a minimum of 57480 

gammas. A geo log ica l  map of t h e  Marb group, produced by A.C.A. 

Howe t Assoc ia t e s  L t d . ,  August, 1 9 6 5 ,  w a s  used i n  t h e  i n t e r -  

p r e t a t i o n .  

The g e n e r a l  i n t e r p r e t a t i o n  map (Figure  5)  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 i scussed ,  and has  been contoured t o  

: dyaw a t t e n t i o n  t o  t h e  va r ious  magnetic p a t t e r n s .  

I The g e n e r a l  magnetic i n t e n s i t y  background for t h e  area 

surveyed is approximately 58200 gammas. Three a r e a s  of. high 

. magnetic i n t e n s i t y  have been d e l i n e a t e d  aild have been des igna ted  

A ,  B and C. The most d i a g n o s t i c  f e a t u r e  on the  p rope r ty  i s  

t h e  magnetic embayments which s t a r t s  a t  t h e  magnetic low i n  

t h e  n o r t h ,  and forms an embayment t o  t h e  south  between a r e a s  

A and B (F igures  4 and 5 ) .  C o r r e l a t i o n  of t h e  magnetic d a t a  

w i t h  t h e  geology, i n d i c a t e s  t h a t  t h i s  f e a t u r e  i s  p o s s i b l y  a 

c o n t a c t  between two phases of t h e  Guichon B a t h o l i t h ;  a Medium 

g ra ined  d i o r i t e ,  or q u a r t z  d i o r i t e  t o  t h e  n o r t h ,  and an 

andesitic-dioritic-breccia t o  t h e  south .  This  c o n t a c t  t o  t h e  

sou th  as based on t h e  magnetic va lues  i s  r a t h e r  vague b u t  i s  

p r o j e c t e d  i n  F igure  5 and i s  only s l i g h t l y  d i f f e r e n t  from t h a t  

marked a s  p o s s i b l e  by A . C . A .  H o w e  & Associa tes  L t d .  The 

10 
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a n d e s i t i c - d i o r i t i c  breccia, would appear t o  c o r r e l a t e  w i t h  

N o r t h c o t e ' s  Hybrid phase of t h e  Guichon B a t h o l i t h .  Magnetic 

Highs A and B could poss ib ly  be a t t r i b u t e d  t o  r e c r y s t a l l i z e d  

p r e b a t h o l i t h  rocks i n  t h e  Hybrid phase,  o r  i n  o t h e r  words a 

l o c a l  i n c r e a s e  i n  t h e  opaque minera ls  such as magnet i te  and/or 

mafic  minera ls  such as hornblende and i t s  a l t e r a t i o n  products .  

Magnetic High C c o r r e l a t e s  very w e l l  wi th  outcroppings of 

B a s a l i t i c  a n d e s i t e  which occur  nea r  t h e  c o n t a c t  of t h e  Hybrid 

phase of t h e  Guichon B a t h o l i t h  w i t h  t h e  rocks of t h e  Nicola  

.* Group. The c o n t a c t  between t h e  b a s a l t  and t h e  medium g ra ined  
I 

a n d e s i t i c  b r e c c i a ,  as mapped by A.C.A. Howe & Assoc ia t e s  Ltd . ,  

' is  n o t  d i s t i n g u i s h a b l e  magnet ica l ly  and apparent ly  both  rock 

t ypes  are of n e a r l y  t h e  same magnetic s u s c e p t i b i l i t y .  

Torwest "C" : For the fo l lowing  d i s c u s s i o n  r e f e r  t o  F igures  

I 6 and 7. 

F igure  6 i s  t h e  isomagnet ic  contour  map of t h e  a r e a  

surveyed, and Figure  7 i s  t h e  General I n t e r p r e t a t i o n  Map. The 

v a r i a t i o n  of t h e  local t o t a l  f i e l d  magnetic i n t e n s i t y  was be- 

tween a maximum of 58100 gammas and a minimum of 57500 gammas. 

A r e p o r t  on ground e l ec t romagne t i c  (EM 1 6 )  and mag- 

netometer (MF-1) surveys  by D.R. Cochrane, P .  Eng., A p r i l  1 9 6 9 ,  

w a s  c o r r e l a t e d  wi th  t h e  a i r b o r n e  magnetometer survey.  The 

a i r b o r n e  magnetometer d a t a  appeared t o  more a c c u r a t e l y  d e f i n e  

t h e  va r ious  magnetic p a t t e r n s  d e t e c t e d  by t h e  ground magnetometer 

survey,  whi le  the  e l ec t romagne t i c  survey d a t a  l o c a t e d  conductors  

which c o r r e l a t e d  very w e l l  w i t h  va r ious  magnetic l i n e a r s  i n -  

11 d i c a t e d  by t h e  a i r b o r n e  survey. 
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Two prominent magnetic f e a t u r e s  w e r e  l o c a t e d ,  

i l l u s t r a t e d  i n  F igure  7. The f i r s t  i s  t h e  n o r t h e a s t  t r e n d i n g  

l o w  des igna ted  I. The Aberdeen m i n e r a l  zone i s  l o c a t e d  on t h e  
a 

n o r t h e a s t e r n  end of t h i s  low. The s.econd magnetic f e a t u r e  i s  

t h e  northwest  t r end ing  magnetic r i d g e  con ta in ing  s e c t i o n s  numbered 

I1 and 111. These t w o  f e a t u r e s  p a r a l l e l . t h e  t w o  p r i n c i p a l  

d i r e c t i o n s  of f r a c t u r i n g  and f a u l t i n g  a s  i s  shown by t h e  magnetic 

l i n e a r s  d e t e c t e d  by t h e  a i r b o r n e  magnetometer survey,  and t h e  

e l ec t romagne t i c  conductors  l o c a t e d  by t h e  ground EM-16 survey.  

I t  i s  p o s s i b l e  t h a t  they  r e f l e c t  t h e  c o n t a c t  of t h e  Highland 

Val ley  phase and the Witches Brook phase of t h e  Guichon B a t h o l i t h .  

:i 
\ 
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NAME: 

EDUCATION: 

PROFESSIONAL 
ASSOCIATIONS: 

I 
EXPERIENCE.: 

.\ APPENDIX I 

PERSONNEL 

COCHRANE, Donald R o b e r t  

B .A.Sc .  - U n i v e r s i t y  of T o r o n t o  
M.Sc. ( E n g . )  - Q u e e n ' s  U n i v e r s i t y  

1 

Profes s iona l  E n g i n e e r ,  ( P .  E n g . ) ,  
registered i n  B r i t i s h  C o l u m b i a ,  
O n t a r i o ,  Saskatchewan. 

M.C.I.M.M., M . E . I . C . ,  M.G.A.C., 
M.M.A.C. 

Engaged i n  t h e  Profess ion  s ince 1 9 6 2  ' 
w h i l e  employed w i t h  Noranda E x p l o r a t i o n  
Co.  L t d . ,  Q u e b e c  C a r t i e r  Mines L t d . ,  
M e r i d i a n , E x p l o r a t i o n  Syndicate.  

Experience in West Indies, Central and 
South America, U.S.A. and C a n a d a .  
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Name : 

Education : 

. .  

Professional 
. Associations: 

f ,  Experience : 

t .  

WHITE, Glen E. 

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

Associate member of.Society of Exploration 
Geophysicists. 

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 f o r  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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PERSONNEL a 

NAME : 

EDUCATION: 

'r 
': EXPERIENCE : 

CERNE, James 

B'.S. Geology (June 1967) 
Case I n s t i t u t e  of Technology - Cleveland, 

Ohio. 
- 1  

M.S. Geophysics (August 1968) 
C a l i f o r n i a  I n s t i t u t e  of Technology - 

Pasadena, C a l i f o r n i a .  
-9- 

L" 
J u l y  1965 - June 1967 - Metallurgy Dept., 
C a s e  I n s t i t u t e  of Technology - Studen t  A s s t .  

June - September 1967 - N.A.S.A. Manned 
Spacec ra f t  CNT. Lunar and Ea r th  Sc iences  D i v . ,  
Geophysics Group, Houston, Texas. 

September 1967 - August 1 9 6 8  - California 
I n s t i t u t e  of Technology, Seismological  Labora- 
t o r y ,  Graduate Research A s s t .  

September 1 9 6 8  - presen t .  
Geo-X Surveys L t d .  a s  Geophysicis t .  

Employed by 
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PERSONNEL 

Name : 

Education: 

Experience: 

WILSON, Norman George Robert 

Junior Matriculation equiv., Grade 13 Math. 

2nd Year National Electrical Engineering. 
I c 

12 years Royal Air Force - Radar Technician. 
6 mon.t)s British Government Communications - 

I Radio Technician. 

Presently employed by Geo-X Surveys Ltd., 
since October 22nd, 1967 doing Induced Polar- 
ization, Electromagnetic and Magnetometer 
Surveys under Professional supervision. 
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PERSONNEL 

NAME: SCOTT, Alan Richard 

EDUCATION: Senior  Mat r i cu la t ion  - Southern Okanagan 
Secondary School, O l i v e r ,  B.C. 

3rd Year Science - Geophysics Major 
Universi ty  of B r i t i s h  C o l u m b i a .  

9 

EXPERIENCE: Department of Water Ressurces ,  Southern 
Okanagan Lands Pro jec t ,  O l i v e r ,  B.C. - 
Instrument Operator  ( T r a n s i t  - 5 months).  

March to June  1 9 6 8  - Employed by G e o - X  
Surveys Ltd.  doing Induced P o l a r i z a t i o n ,  
Electromagnet ic  and Magnetometer Surveys - 
a l l  under p r o f e s s i o n a l  supervis ion.  

A p r i l  1969 - Presen t ly  employed by G e o - X  
Surveys Ltd. - same c a p a c i t y  as previous 
year.  
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PERSONNEL I 

NAME: DOBSON, L ione l  John 

EDUCATION : June  1 9 6 6  - G r a d e  12; B r e n t w o o d  C o l l e g e ,  
Mill B a y ,  B.C. 

-.+May 1968 - 1st year Universi ty;  Un ive r s i ty  
of V i c t o r i a ,  V i c t o r i a ,  B.C. 

v December 1968 --4rivate P i l o t  licence - 
.e$: V i c t o r i a  F ly ing  C l u b .  

'I 

EXPERIENCE: September 1968  - , A p r i l  1 9 6 9  - Mapping 
A s s i s  t a n  t . 
May 1 9 6 9  - June 1 9 6 9  - Survey A s s i s t a n t .  

T h e  above pos i t ions  - E m p l o y e d  by B.C. 
G o v e r n m e n t ,  V i c t o r i a .  

June 1969 - present 1 Employed by Geo-X 
Surveys L t d .  as A i r  C r e w  N a v i g a t o r  and 
Photo C o - o r d i n a t o r .  
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PERSONNEL 

KEY, Robert A .  

- Grade X I 1  Diploma. 

1 yea r  Petroleum Geology a t  t h e  I n s t i t u t e  
of Technology and A r t s  i n  Calgary.  

2 y e a r s  i n  Steam H e a t i n g a e s i g n  Dra f t ing .  

12 y e a r s  wi th  Mobil O i l  Canada Limited,  
Senior  Draftsman. - 
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PERSONNEL 

Name : Y I P ,  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. 
L since November 27, 1967 as Draftsman. ' .I  
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CERTIFICATE 

NAME : 

EDUCATION: 

EXPERIENCE: 

. .  

I .  

MALESKU, Terrance D. 

Grade XI1 - Balfour Technical School, 
Regina, Saskatchewan. 

September 1961 - September 1965 as Geologi- 
c a l  Draftsman for Marathon Oil Co., Regina, 
Saskatchewan. 

September 1965 - December 1968 as Structural 
Draftsman for Con-Force Products, Regina, 
Saskatchewan. 

April 1969 - presently employed as G e o l o g i -  
cal Draftsman for Geo-X Surveys L t d .  

. 
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I APPENDIX I1 

PERSONNEL AND DATE6 WORKED 

The fo l lowing  Geo-X Surveys Ltd.  personnel  w e r e  

emp3oyed on t h e  T o r w e s t  Resources (1962) Ltd. a i r b o r n e  

magnetometer survey p r o j e c t .  

A. FIELD WORK 

G. E. White 

N .  Wilson 

B. DATA PROCESSING AND 
REPORT PREPARATION 

G. E. White 

J. Cerne  

D. R. Cochrane 

L. Dobson- 

A. Scot t  

Navigator May 1 0 ,  30 

F i i g h t  Ogerator May ' 30 

Geophys ic i s t  

Geophysicis t  

C. D R A F T I N G  AND REPRODUCTION 

P. Eng. 

' .  R. Key Draftsman 

D. Yip Draftsman 

J. Carva ja l  

. T. Malesku 

Draftsman 

Draftsman 

June 5,  18 ,  1 9 ,  
23, 24. 

June LO, 11, 27. 

June 23, 24. 

June 1 0  

June 5 

May 23, 1969 
June 4, 9-11, 13,  
17, 23-26. 

June 11-13, 16-20. 

J u l y  2, 3 

June 11, 24, 26. 
J u l y  2, 3. 

_ -  
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COST BREAKDOWN 

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

Magnetometer Survey conducted over  t h e  Marb (Torwest A) and 

Crown (Torwest C )  C l a i m  Groups by Geo-X Surveys Ltd. through 
1 

'. . "  an Agreement wi th  T o r w e s t  Resources (1962)  Ltd.  d a t e d  

., A p r i k 1 4 ,  1 9 6 9 . '  
! 

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

.. 

--4. 
' a l l  i n c l u s i v e  p r i c e .  

I 8  \i- -- i (a)  A i r  Photo Mosaic .., 
ad.. ~ (b) Aeromagnetic Survey Coverage 

(c) Base Map Prepa ra t ion  

I 
(d)  Pre l iminary  Data P r e p a r a t i o n  

(e) Computer Data Process ing  

(f) Report P repa ra t ion  

' 

58.8 l i n e  m i l e s  a t  $79.93 p e r  l i n e  m i l e  

ALL INCLUSIVE TOTAL PRICE $4700 .00  

Secre ta ry-Treasurer .  . 
DeZlBred before me at the 

7 --PA , in  the 

Jvince of British Columbia, this 

d.1y of (' ", ,A.D. 
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APPENDIX IY 
. I  

SPECIFICATIONS OF THE V-4937A 
MAGNETOMETER SYSTEM 

Performance 
I .  

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

Rate: manual and "clock" operation permits any 
timing sequence. 

Samp 1 ing 

Power Reauirements 

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 

size - 19 x 17 x 2 4  inches; Weight 6 8  lbs. 

dual channel - 15 x 10 x 10 inches, 30 lbs. 
fucical counter, ident. control, 24 hr. clock, 
40 lbs. 
size - 1 4  x 11 x 28 inches: Weight 4 1  lbs. 

Digital 
Recording: 

Print 
Command : 

Auxiliary 
Channels : 
Analog 

Recording: 

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

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

A & B for radio altimeter and navigation equipment. 

Galvanometric -1 mA f u l l  scale into 1500 ohms 
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. 

G E O - X  S U R V E Y S  LT.;D. 9 r ;  . 4  
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APPEND'IX IV 

Instrument Specifications 

Camera 

Type : 

' Model: . . .  

Pulse Rate: 

.Film Format: 

Magazine : 
!$ 

Lenses : 

Data Box: 

Dimensions 
(less magazine) : 

Weight 
(less lens and 

magazine) : 
$ 1  

Neyhard Automax 35 m.m. pulse camera 

. G-2 with auxiliary data box 
Up to 10 frames per second 

0.738" x 0.738'' 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. 

., _ .  
* .  
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INSTRUMENT SPECIFICATIONS 

I 

, .  

a 

: .  
, I. i ": ' A i r c r a f t  ?: 

. . . . . .  . .  . . . .  . . . .  . . . . . . .  . .  ,: . 
1 

. .  . . . . . . .  . .  

. .  , 
I .  

I 

. -  
. .  % I  - .Type"and Model: : ,ExCalibur 800 

(Beechcraf t  Twin Bonanza modified by 

Texas) 

Two .400 H.P.  Lycoming lO-.72O-AIA 
engines .  , , 

. , . .  

, '  . Swearingen A i r c r a f t ,  San Antonio, 
% .  . .  . .  

_ .  ' I 

. .  
. .  

f ,  1 ~ 

* Gross Weight: 7900 pounds 

. .  
,2600 pounds - '  

. .  
,.',: Useful 'Load: 

. .  
, .  

, _  . ' ~ '  
.,, . .  , I '  L ' 

I .  230 g a l l o n s  (U.S.) 
I .  . ,  ' '. ' . .  ' '  ' Fuel Capacity:  . . . . .  . . . .  .. , - - > 

. #.. . . . .  .I. .,,:performance a t  .I. , i: 
~ .. .~ L , . e  

. . . . ' . .  1.790O.lbs.  Gross: . Climb - ' 1535  f e e t  p e r  minute' ( a t  sea l e v e l )  
.... . , . : Cru i se  -'230 m i l e s  p e r  hour. 

. ..... . . . .  I ' Range - 1200 m i l e s . '  
,:.. .$4,'.' +$y, 

. .  
, " . . I . .  

. .  . .  ... . .  .: I . . .". 
I. ' . .j: ,. . , 

. .  ::'. 
' . , I  . 

. .  ... . .  
. .  

. . .  '. ' 
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