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SUMMARY and RECOMMENDATIONS: - 

J u s t  over  30 l i n e  m i l e s  of co inc iden t  a i r b o r n e  

magnetometer and photography was flown on seven l i n e s  a c r o s s  

a  c la im group near  Ter race  B . C . ,  owned by Gold S t a r  Mines Ltd.  

The survey was a  recona issance  ven tu re ,  w i th  l i n e  

spac ing  2,000 f e e t  except a long  Hankin Creek, where an  i n t e r -  

mediate  l i n e  a t  low a l t i t u d e  was flown t o  d e t a i l  t h e  minera l  

showing a r e a .  

Due t o  t h e  wide l i n e  spac ing ,  a c r o s s  l i n e  magnetic 

c o r r e l a t i o n  i s  n e c e s s a r i l y  t e n t a t i v e ,  except  i n  t h e  d e t a i l e d  

a r e a .  

The o r i g i n a l  d a t a  i n d i c a t e s  f i v e  i n t e r e s t i n g  anomal ies .  

Three anomalies a r e  p o s i t i v e  and have ampl i tudes  of over  +500 

gammas above background. Two anomalies a r e  nega t ive ,  and 

t h e  l a r g e r  of t h e  two i s  be l i eved  t o  be  caused by topography.  

A f o u r t h  degree  t r e n d  s u r f a c e ,  and f o u r t h  degree  

r e s i d u a l  map mas prepared from t h e o r i g i n a l  d a t a  by General  

Engineer ing  Company L t d . ,  on a  Univac 1107 Computer, l o c a t e d  

i n  Richland,  Washington. 

The t r e n d  s u r f a c e  i n d i c a t e s  a  broad magnet ica l ly  low 

zone i n  t h e  n o r t h e a s t ,  probably i n d i c a t i n g  t h e  Hankin Creek 

b a s i n .  The remainder of t h e  a r e a  i s ,  i n  g e n e r a l ,  a  low 

ampli tude t r e n d  s u r f a c e  zone. 

The r e s i d u a l  contour  map o u t l i n e d  two a d d i t i o n a l  

magne t i ca l ly  anomalous a r e a s  d i 6 f e r i n g  s i g n i f i c a n t l y  from an 

average  background va lue .  



I n v e s t i g a t i o n  a s  t o  t h e  cause  of t h e  t h r e e  p o s i t i v e  

and one smal l  nega t ive  o r i g i n a l d a t a  anomalies,  and two 

r e s i d u a l  d a t a  anomalies i s  recommended. 

INTRODUCTION : 

On A p r i l  4 t h ,  1 9 6 7 ,  an a i r b o r n e  magnetometer survey was 

flown on t h e  Gold S t a r  c la im group, nea r  Ter race ,  B . C . ,  by 

Geo-X Surveys Ltd.  This  r e p o r t  d i s c u s s e s  and d e s c r i b e s  t h e  

f i e l d  work, subsequent d a t a  p roces s ing  and i n t e r p r e t a t i o n  

of t h e  a i r b o r n e  magnetic survey.  

LOCATION : 

The p rope r ty  i s  cen te red  on Hankin ( former ly  c a l l e d  

~ h i l l i ~ s )  Creek, a  t r i b u t a r y  of t h e  Bkeena R ive r .  It i s  

t e n  a i r  m i l e s  n o r t h e a s t  of  t h e  town of Ter race ,  B . C .  The 

c l a ims  l i e  e a s t  and sou th  of Lean-To Mountain, and west 

and sou th  of K i t s e l a s  Mountain ( s e e  f i g u r e s  1 and 2 ) .  

CLAIMS and OWNERSHIP : 

The c l a ims ,  i n  t h e  Omineca Mining Div i s ion ,  were 

l o c a t e d  by M r .  G . B .  Rolph, a s  agent  f o r  M r .  C .  Heppner, bo th  

of Ter race ,  B . C .  A t  t h e  p r e s e n t  t ime ,  t i t l e  t o  t h e  c l a ims  

i s  be ing  t r a n s f e r r e d  t o  Gold S t a r  Mines L t d . ,  r e g i s t e r e d  

o f f i c e  a t  S u i t e  170, 444 V i c t o r i a  S t r e e t ,  P r i n c e  George, B - C  

Claims and r eco rd  numbers t a b u l a t e d  on V ' page.5. 







Claim Name: Record No. ( s) Recording Date 

Gold S t a r  33393 Sep t .27 ,  1965 
Gold S t a r  1-7 i n c l .  33394-33400 Sep t  .27, 1965  
Gold S t a r  8-19 i n c l .  39993-40004 June 7 ,  1965 
Gold S t a r  20-29 i n c l .  42627-42636 Aug. 2 ,  1966  
Gold S t a r  30-37 i n c l .  44413-44420 S e p t . 2 ,  1966  
Gold S t a r  38 and 39 44497,44498 Sep t .14 ,  1966 

TOPOGRAPHY : 

The Te r race  a r e a  i s  w i t h i n  t h e  c o n f i n e s  of t h e  Coast  

Range. It is c h a r a c t e r i z e d  by h igh  mountain peaks and deeply  

i n c i s e d  s t ream v a l l e y s .  K i t s e l a s  Mountain, e l e v a t i o n  48841,  

and Lean-To Mountain, e l e v a t i n n  50651, a r e  t h e  h i g h e s t  peaks 

i n  t h e  a r e a  surveyed,  and t h e  mouth of Hankin Creek ( e l e v a t i o n  

9007) was t h e  lowest  p o i n t .  The c r eek  has  a moderate 

g r a d i e n t ,  f a l l i n g  2,000 f e e t  i n  j u s t  over  t h r e e  m i l e s .  But 

t h e  v a l l e y  f l a n k s  a r e  s t e e p ,  w i th  a d i f f e r e n c e  i n  e l e v a t i o n  

of over  2,000 f e e t  i n  l e s s  t h a n  one mi le .  Below t h e  t r e e  

l i n e ,  between 3 and 4 thousand f e e t ,  t h e  c la ims  a r e  covered 

w i t h  e x t e n s i v e  s t a n d s  of hemlock, spruce ,  balsam and red  ceda r .  

GENERAL GEOLOGY : - 

The cla im group i s  u n d e r l a i n  by a T r i a s s i c  ( ? )  

sedimentary and vo lcan ic  sequence i n c l u d i n g  eonglomerates,  

sands tones ,  a n d e s i t e s  and c h e r t .  ('9 Th i s  sequence h a s  been 

complexly fo lded  a long  axes  s t r i k i n g  mainly n o r t h ,  no r th -eas t  

It i s  enclosed and in t ruded  by Upper Cretaceous c o a s t  g r a n o d i o r i t e  

i n t r u s i v e s .  The vo lcan ic -g ranod io r i t e  i n t r u s i v e  l i e s  nea r  

t h e  west boundary of t h e  c la im group,  and ex tends  from Lean-To 

mountain t o  nea r  t h e  mouth of t h e  Hankin Creek. ( s e e  f i g u r e  2) 

1 

(1) numbers i n  pa ren theses  r e f e r  t o  r e f e r e n c e s  a t  back of r e p o r t .  
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LEGEND : G.5.C. MAP /13L A 

White cryatalqline limestone 

Limestone-boulder conglomerate, greywacke, 
banded volcanic sandstone, chert .  

Andesite, breccia, t u f f ,  greywacke, a r g i l l i t e .  

Greywacke, conglomerate, a r g i l l i t e ;  minor t u f f .  

undifferentiated: granodiorite, d io r i t e ,  quartz d io r i t e ,  
quarts mowonite, adamellite, granite,  gabbro. 
Border Facies: 7b, hornblende d io r i t e ,  quartz d io r i t e ,  
migmatite. Inner Faciea: 7c: white granodiorite; 
7d, green granodiorite; 7e: pink granodiorite. 

Sand, gravel, clay, alluvium 



PREVIOUS WORK : 

Considerable  p rospec t ing  and development work h a s  

been done i n  t h e  a r e a ,  s i n c e  t h e  e a r l y  1 9 0 0 r s .  One p rope r ty ,  

t h e  C o r d i l l e r a  Mine, was d i scovered  by f l o a t  t r a c i n g  on t h e  

e a s t  s i d e  of K i t s e l a s  Mountain, i n  1914. A sma l l  m i l l  was 

e r e c t e d  i n  1920 and a  smal l  q u a n t i t y  of  go ld ,  copper and 

s i l v e r  was produced ( 3 ,  1915;  pg. K 1 4 1 ) .  The p r e s e n t  Gold 

S t a r  group covers  two o ld  p r o p e r t i e s  on t h e  sou th  s l o p e  of 

K i t s e l a s  Mountain i n  t h e  Hankin ( P h i l l i p s )  c r eek  v a l l e y .  

Both p r o p e r t i e s ,  t h e  Nugget Group and Copper King Group 

a r e  desc r ibed  i n  e a r l y  M i n i s t e r  of Mines Repor t s .  

M i n e r a l i z a t i o n  is desc r ibed  a s  "quar tz  c a r r y i n g  

b o r n i t e ,  c h a l c o p y r i t e  and i r o n  p y r i t e s "  (3 ,1915) .  Most of 

t h e  showings a r e  descr ibed  a s  having a  vmlcanic ( a n d e s i t e  

and b r e c c i a )  h o s t  rock,  and c l o s e  t o  smal l  p lugs  o r  dykes 

of g r a n o d i o r i t e . ( 2 ,  p.52-53).  

F I E L D  PROCEEDURE: 

The a i r b o r n e  magnetometer used by Geo-X Surveys c o n s i s t s  

of a  f l u x g a t e  element w i th in  an oil-dampened gimbol. This  

"sens ing  head" i s  a t t a c h e d  t o  an aluminum boom and f a s t ened  

t o  t h e  a i r c r a f t .  The head i s  connected t o  an a m p l i f i e r ,  

o s c i l l a t o r ,  AC/DC conve r t e r  and a  Bausch t? Lomb c h a r t  r e c o r d e r .  

Continuous c h a r t  r eco rd ings  a r e  made of t h e  v e r t i c a l  component 

of  t h e  magnetic f i e l d  when i n  f l i g h t .  Ground c o n t r o l  was mainta ined 

by an automat ic  camera which grakis photographed t h e  f l i g h t  p a t h  

a t  &second i n t e r v a l s .  - 

-7-  



F i e l d  Proceedure - c o n r t  

Lines  1 t o  6 were flown a t  a  b e a r i n g  of ~ 4 5 ' E ;  l i n e  7 

up Hankin Creek, was flown a t  N 4 s 0 W .  Line 1 commenced a t  

t h e  peak of Lean-To Mountain, and cont inued t o  a  smal l  l a k e ,  

two m i l e s  n o r t h  of t h e  conf luence of t h e  Zymoetz and Skeena 

R i v e r s .  Each a d d i t i o n a l  l i n e  commenced approximately 2000 

f e e t  e a s t  of Lean-To Mountain peak,  and was flown towards 

t h e  Skeena R ive r .  A f l i g h t  e l e v a t i o n  of approximately 

800 f e e t  was maintained by t h e  p i l o t ,  on t h e  ma jo r i t y  of 

t h e  l i n e s .  I n  o rde r  t o  record  d e t a i l  a long  Hankmn Creek 

( l i n e  7 )  an a l t i t u d e  of 500 f e e t  above ground was mainta ined 

DATA PROCESSING and FLIGHT DATA: 

The a i r p h o t o s  were assembled and a  mosaic prepared,  

showing t h e  f l i g h t  p a t h s .  Photo d a t a  were compared wi th  t h e  

n a v i g a t o r r s  in format ion  a s  p o i n t  of end (PoE) and poinb of 

beginning (POB) of each l i n e .  With t h e  known a i r c r a f t  

v e l o c i t y ,  and ground c o n t r o l ,  t h e  l e n g t h  o f ,  and d i s t a n c e  

between, t h e  f l i g h t  l i n e s  can b e  c a l c u l a t e d .  

An "XIt  YY" co -o rd ina t e  system was s e t  up wi th  t h e  

POB of l i n e  1 a s  X+ 0+00, Y= 0+00 

F l i g h t  l i n e  co -o rd ina t e s  and in format ion  a r e  t a b u l a t e d :  

Line FOB ( f e e t )  POE ( f e e t )  Average a l t i t u d e  
No. X - Y X Y above ground 



Data Process ing  and F l i g h t  Data - c o n l t  

The c h a r t  record  of each l i n e  i s  examined a t  s p e c i f i c  

$-Y p o s i t i o n s  and t h e  ampli tude of t h e  magnetic f i e l d  i s  

t a b u l a t e d  a t  t h a t  p o i n t .  The Y i n t e r v a l  on l i n e s  3 ,4 ,  5  and 7 

was 1 2 5  f e e t ,  and on l i n e s  1, 2 and 6 was 250 f e e t .  

The XY co -o rd ina t e  and magnetic in format ion  i s  t h e n  

computer processed by General  Engineer ing Company of Canada, 

by a  d i r e c t  l i n e  t o  t h e  Univac Computer i n  S e a t t l e ,  Washington 

Three maps a r e  p r i n t e d  by t h e  Computer: ( a )  a p l o t  of o r i g i n a l  

d a t a ;  ( b )  a  t r e n d  s u r f a c e  map; and ( c )  an o r i g i n a l  d a t a  minus 

t r e n d  s u r f a c e ,  o r  r e s i d u a l  p l o t .  

A d e t a i l e d  b ib l iography  on computer programming of 

geophys ica l  d a t a  and t r e n d  s u r f a c e  maps is given i n  t h e  

r e f e r e n c e  s e c t i o n .  

O R I G I N A L  DATA RESULTS : - 

The aeromagnetic p l an  of t h e  o r i g i n a l  magnetic d a t a  

i s  shown a t  1000 f e e t  t o  t h e  i nch  i n  t h e  map pocke t .  

I n  g e n e r a l ,  t h e  broad magnetic t r e n d s  a r e  southwest-  

n o r t h e a s t ,  t o  ea s twes t ;  however, c o r r e l a t i o n  between l i n e s  

1 , 2 , 3  and 5 and 6 must n e c e s s a r i l y  be  considered t e n t a t i v e  

because of t h e  wide l i n e  spac ing  ( 2 , 0 0 0 ' ) .  

F ive  anomalies,  A t o  E ,  a r e  l o c a t e d  on t h e  p l a n ,  and 

a r e  superimposed on t h e  accompanying topographic  map. 



Original Data Results - c& 

Anomaly A, is a south-west trending magnetic high zone 

The maximum vertical component value is +970 gammas above 

background. 

Anomaly B, close to A, is an easterly trending 

magnetically positive area, nearly 2,000 feet long and 400 

feet wide. The maximum vertical component value is +770 

gammas above background. 

Anomaly C, actually consists of two small positive 

zones, with maximum magnetic values of +700 gammas. 

The above three zones are positive anomalies, often 

indicative of zones of ferromagnetic minerals, such as 

magnetite or pyrrhotite. 

Anomaly D is a northerly trending negative zone, 

maximum amplitude - 1900 gammas below backgrourld. It is 

2,000 feet long and has a maximum width of 700 feet. 

Anomaly E is a broad arch of very low magnetic 

values. It extends south east oC the point of beginning of 

lines 3, 4 and 5. This large magnetically negative area is 

centered in the headwater basin of Hankin Creek, and may be 

considered a topographic -effect. 



TREND SURFACE ANALYSIS : 

Because of t h e  q u a n t a t i v e  n a t u r e  of a i r b o r n e  magnetic 

d a t a ,  t h e  in format ion  i s  p a r t i c u l a r l y  amenable t o  mathematical  

and computer p roces s ing .  I n  a d d i t i o n ,  magnetic d a t a  i s  o f t e n  

complex and d i f f i c u l t  t o  c o r r e l a t e  i n  o r i g i n a l  (raw) form. 

Trend s u r f a c e  a n a l y s i s  is an e s t a b l i s h e d  method of approximating 

r e s u l t s  and producing b e s t  f i t  con tours ,  and ex t raneous  v a l u e s  

caused by yaw of t h e  a i r c r a f t  and v i b r a t i o n s  a r e  f i l t e r e d  ou t  

i n  t h e  p r o c e s s .  

The theo ry  of t h e  method w i l l  no t  be reviewed i n  d e t a i l  

h e r e .  The r e a d e r  i s  r e f e r r e d  t o  t h e  a r t i c l e s  t a b u l a t e d  a t  t h e  

back of t h e  r e p o r t  on computer t r e n d  a n a l y s i s  and o t h e r  

p e r t i n e n t  papers .  

Trend s u r f a c e  maps may be cons idered ,  i n  g e n e r a l ,  a s  

i n d i c a t i o n s  of r e g i o n a l  t r e n d s  because of t h e  n a t u r e  of 

approximation t h e o r y .  F igure  6 ,  t h e  f o u r t h  degree  t r e n d  

s u r f a c e  p l a n ,  shows a  broad s o u t h e a s t  p o i n t i n g  a r ch  of 

n e g a t i v e  v a l u e s  which d imin ish  i n  i n t e n s i t y  t o  t h e  s o u t h e a s t ,  

t o  what may be c a l l e d  a  r a t h e r  uniform magnetic zone.  The 

aforementioned n e g a t i v e  t r e n d  s u r f a c e  anomaly i s  cen te red  

a t  t h e  headwaters of Hankin Creek, w i t h i n  t h e  l a r g e  b a s i n .  

The t r e n d  s u r f a c e  t h e n  h a s  o u t l i n e d  a  topographic  anomaly. 



RESIDUAL DATA ANALYSIS : 

Trend surfaces are mathematically computed surfaces 

that best fit a given set of data, and which simulate the 

large scale "regionalw aspect. The difference between the 

computed value of the trend surface and the actual, or original 

data at a particular point, represents the residual or what 

may be thought of as the local aspect. Removal of the regional 

trend (trend surface) from original data, Bas the effect of 

amplifying the local component. This local element is, of 

course, in our instance, of utmost importance, and represents 

"anomalies" or local areas differing significantly from the 

normal (background) magnetic datum. Figure 7, in map pocket, 

is contoured at an absolute value of 10, of the fourth degree 

residuals. 

The map shows a strong northwest to southeast trend 

over the majority of the area surveyed, and a local cross 

trend at the southeast end of the map sheet. The most distinct 

residual anomaly is centered 4000 feet north of anomaly E, 

in the saddle near the start of line 5 (marked anomaly F). 

Original data anomalies are distributed on the southeast 

margin of a 260 to 330 residual trend, commencing from the 

residual anomaly. Another, more complex anomaly is indicated 

by the computer, at the end of line 1, around the small lakes. 

(marked anomaly G). 

Original data anomalies A and B lie on a distinct change 

of residual trend, which may have some geological significance. 

The two aforementioned residual anomalies, (F and G) 

should be investigated on the ground. 



Vancouver, B . C . 
A p r i l  20th, 1967 
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APPENDIX I 

Opera tor ' -  F l i ~ h t  Report f o r  Gold S t a r  Mines Ltd.  (NPL) - 

Proper ty :  Gold S t a r  Group 

Locat ion:  Approximately 10 mi l e s  n o r t h e a s t  of Ter race ,  
Omineca M . D .  

P i l o t  : U .  Legard; O . K .  H e l i c o p t e r s  Ltd.  ( H i l l e r  1 2 E )  

Operator :  D . M .  F r i t z :  Geo-X Surveys Ltd.  

Naviga tor :  D .  Cochrane, P .  Eng.: Geo-X Surveys Ltd 

Date:  A p r i l  4 th ,  1 9 6 7  

F l i g h t  T i m e :  Takeoff :  11:a5 AM - Land: 1 :15  PM - 1+ hours .  

Weather: Sunny and c l e a r ,  winds l i g h t  

A i r  Speed: 60 mph 

E leva t ion :  800 f o o t  e l e v a t i o n  maintained where eve r  topography 
a l lowed,  500 f e e t  on l i n e  7 .  

Line Spacing:  Approximately 2,000 f e e t .  

S c a l e :  3,000 gamma, f u l l  s c a l e  d e f l e c t i o n  

S e n s i t i v i t y :  ' 2 %  of f u l l  s c a l e  d e f l e c t i o n .  

Line No. D i r e c t i o n  Flown: N ~ P h o t o s  Cbar t  Len$th Mileage 

T o t a l  Mileage:  32.49 



APPENDIX I1 

Personnel: 

Date : -- Personnel: Work Done: Employer 

Apr.2/'67 D.Fritz,D.Cochrane Mobilization Geo-X Surveys 

Apr. 3/'67 11 11 ~r 
11 

April 4/767 II II Airborne Survey II 

April 5 0 6 11 , 11 Demobilization 11 

~ p r . 7 / ~ 6 7  D. Fritz Data preparation 1r 

Apr .lo-13 D.Fritz, D.Cochrane Data Preparation 11 

Apr .14-20 C.W.Baker Computer GECO 

Apr.14-20 D.Fritz, D.Cochrane Report 0 Data 
Preparation Geo-X Surveys 



APPENDIX I11 

Airborne Ins t rument  S p e c i f i c a t i o n s :  

S e n s i t i v i t y :  Four s c a l e s  g i v e  f u l l  s c a l e  r ead ing  of 2150, 
+500; 21500; 25000 gammas. - 

Readings +2% of t h e  f u l l  s c a l e  - 

Frequency Response: DC t o  0 . 5  c y c l e s  p e r  second 

Chart  Recorder :  Bausch Lomb VOM6 - s e l f - b a l a n c i n g  
po ten t iometer  t y p e .  

Camera : Robot r e c o r d e r  2 4 :  35mm wi th  l a r g e  f i l m  magazine; 
r egu la t ed  by t iming  d e v i c e .  

Readout : Monitor meter on a m p l i f i e r  u n i t ,  and g raph ic  
c h a r t  r e c o r d e r .  

Power Supply:  V i b r a t o r  conve r t e r  t h a t  i s  opera ted  by t h e  
a i r c r a f t  b a t t e r y ,  o r  p o r t a b l e  power pack.  

Sens ing  Head: F luxga te  element i n  o i l  dampened gimbal 
assembly. 



A P P E N D I X  IV 

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

a i r p h o t o  p r e p a r a t i o n ,  normal d a t a  p r o c e s s i n g  and r e p o r t  

p r e p a r a t i o n .  f%mputer t i m e  and computer  d a t a  p r o c e s s i n g  

is a d d i t i o n a l .  

T o t a l  l i n e  m i l e s :  32.49 @I $ 9 3 . 0 0 / l i n e  m i l e  $ 3,021.57  

Computer Data  P r o c e s s i n g  302 . O O  

$ 3,323.57  












