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SUMMARY and CONCLUSIONS 

On September 30 and October 1, 1968,  Geo-X Surveys Ltd .  

of Vancouver, B . C . ,  completed a t o t a l  of 1 4 8 . 1  l i n e  m i l e s  of 

a n  a i r b o r n e  magnetometer survey ,  on 134 Tip,  Top, Elk and T o e  

c la ims ,  s i t u a t e d  i n  t h e  P o r t  Hardy area, Vancouver I s l a n d .  

The survey  w a s  c a r r i e d  ou t  i n  a "Cherokee 6" f i x  winged a i r -  

craf t  equipped wi th  a Varian V4937A pro ton  magnetometer 

u n i t  and SDV4991 d i g i t a l  record ing  system. A t o t a l  of 4 1  

c r o s s  l i n e s  were flown i n  a gene ra l  south  w e s t  d i r e c t i o n  

and averaged 3.3 m i l e s  i n  l eng th ,  500 f e e t  a p a r t  and a t  a 

nominal t e r r a i n  senso r  head c l ea rance  of 550 f e e t .  Three 

t i e  l i e s ,  flown i n  a northwest  d i r e c t i o n  c r o s s  t h e  prev ious ly  

descr ibed  f l i g h t  l i n e  system. I n i t i a l  d a t a  reduct ion  was 

completed by Geo-X Surveys,  and f i n a l  base  map p r e p a r a t i o n  

by Co-Ordinate Ae-ial Surveys Ltd .  F i n a l  isomagnet ic  map 

p repa ra t ion  was undertaken by Computech Researeh Ltd .  of 

Tucson, Arizona.  

. 

The f i n a l  a i r b o r n e  magnetometer p lan  ( F i g u r e  7, 

accompanying t h i s  r e p o r t )  is a t  a scale of lt':1O0O fee t ,  

contoured i n  100 gamma i n t e r v a l s ,  and covers  an  a r e a  approxi -  

mately 54 m i l e s  long  (eas t -wes t ) ,  4 m i l e s  wide (nor th-south)  . 
Magnetic background is  approximately 56,600 gammas, 

and m a x i m u m  range  from j u s t  over  57,400 gammas and t o  j u s t  

below 56,300 gammas. 
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Dominant magnetic t r e n d s  a r e  w e s t  t o  nor thwes t ,  w i th  

a w e l l  developed n o r t h e a s t e r l y  c r o s s  t r e n d .  The aeromagnetic 

s h e e t  may be d iv ided  i n t o  two magnetic subd iv i s ions  ( a )  a 

h igh  response  magnetic complex centered  i n  t h e  southwest  

corner  of t h e  a r e a  surveyed, ( b )  a low ampli tude magnetic 

p l a i n  s i t u a t e d  i n  t h e  no r th  h a l f  of t h e  area surveyed.  Area 

( a )  is  be l ieved  t o  be unde r l a in  by t h e  Bonanza Group rocks  

and ( b )  by t h e  Karmutson Group rocks .  

Magnetic t r e n d s ,  d i s tu rbances  and boundar ies ,  form a 

r e c t i l i n e a l  p a t t e r n ,  and some of t h e s e  i n d i c a t e  f a u l t s  and 

poss ib ly  s p e c i f i c  l i t h o l o g i c  u n i t s .  Others  w i l l  r e q u i r e  

ground i n v e s t i g a t i o n  t o  de te rmine  t h e i r  causes .  A gene ra l  

i n t e r p r e t a t i o n  of t h e  d a t a  is  presented  g r a p h i c a l l y  i n  

F i g u r e  8,  and t e x t u a l l y  i n  t h e  "Discussion of Resul t s"  

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

A t o t a l  of f i v e  p o s i t i v e  magnetic anomalies and 

fami l ies  are descr ibed;  t h e  most prominent is anomaly #1 ( a ) .  

It has  a maximum l o c a l  ampli tude of 880 gammas, and may be 

approximated by a n o r t h e a s t  t r e n d i n g  l i n e  of p o l e s  (or 

s t e e p l y  d ipp ing  d i k e )  which is near  s u r f a c e ,  and has  a 

s u s c e p t i b i l i t y  c o n t r a s t  equ iva len t  t o  4% magnetite, a t  a 500 

f o o t  "diketf  width.  

Fur ther  i n v e s t i g a t i o n  is recommended of t h e  5 magnetic 

anomalies  h e r e i n  desc r ibed ,  and s e l e c t e d  anomalous lows. 

Respec t fu l ly  submi t ted ,  
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INTRODUCTION 

On September 30 and October 1, 1968, Geo-X Surveys Ltd. 

of Vancouver, B.C. completed a total of 148.1 miles of an air- 

borne magnetometer survey on mineral claims in the Port Hardy 

area, Nanaimo Mining Division. The survey was completed on 

behalf of Emperor Mines Ltd. and Winco Mining and Exploration 

N.P.L. 

This report describes the instrumentation, field pro- 

cedure and data processing, and discusses the results of the 

airborne magnetometer work. 

LOCATION and ACCESS 

The property is situated about 6 miles south-southeast 

of Port Hardy, on the north end of Vancouver Island, British 

Columbia. 

south) and a network of logging roads into the claims area. 

Travel to Port Hardy is via logging roads from the 

Access is gained by the Coal Harbour road ( 4  miles 

south,or by aircraft from Vancouver. The claims are centered 

approximately 4 air miles due north of the east end of Rupert 
Inlet. 
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CLAIMS and OWNERSHIP 

The Elk,  Tip,  Toe and Top groups of c l a ims  a r e  l o c a t e d  

i n  t h e  Nanaimo Mining Div i s ion ,  between P o r t  Hardy and t h e  

e a s t  end of Rupert I n l e t ;  and Keogh River  and t h e  Coal Harbour 

road .  

The survey was conducted on behal f  of Emperor Mines 

Ltd.  and Winco Mining and Explora t ion  Limited - r e g i s t e r e d  

o f f i c e ,  #48 - 845 Hornby S t r e e t ,  Vancouver, B .C .  

The c la ims  d a t a  is  a s  fo l lows :  

Claim Name and Number R e p i s t r a t i o n  Number 

T ip  #1 t o  #24 22504 t o  22527 

Top #1 t o  #12 20085 
#17 t o  #30 t o  20110 

Toe #1 t o  #38 22528  t o  22563, 23024, 23025 

Elk #35 t o  #74 22464  t o  22503 
#79 t o  #84 ~ 23018 t o  23023 

There is a t o t a l  of 134  c l a ims  i n  a cont iguous  block,  

approximately 2 3  c l a ims  long  (eas t -wes t )  and 8 c l a ims  wide 

( n o r t h - s o u t h ) .  

The aeromagnetic survey w a s  conducted over  t h e  above 

desc r ibed  t t locatedt t  mine ra l  c la ims.  

-4- 
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I n  t h e  gene ra l  a r e a  of t h e  minera l  c la ims ,  s i x  u n i t s  of 

rock a r e  recognized i n  outcrop by Government surveys .  The 

lowermost u n i t  is  t h e  Karmutsen Formation, ( b a s a l t  f lows,  and 

p i l l ow l a v a s )  which may be up t o  approximately 10 000' t h i c k  

and are  des igna ted  Middle t o  Upper T r i a s s i c .  Res t ing  on t h i s  

u n i t  is  t h e  massive Upper T r i a s s i c  Quats ino Limestone, 400' 

t o  3000'  t h i c k .  The Quats ino is fol lowed by t h e  Bonanza 

Formation, an Upper Triassic  t o  Middle J u r a s s i c  sequence of 

p o r p h y r i t i c  a n d e s i t e  agglomerates  and t u f f s  about  6000' t h i c k .  

Unconformably ove r ly ing  t h e  Bonanza Formation is a series of 

poor ly  da ted  sands tones ,  wi th  minor conglomerates ,  t h i n  c o a l  

seams, and marine s h a l e s .  I n t r u d i n g  t h e  Karmutsen, Quats ino 

and Bonanza, bu t  not  t h e  l a t e s t  u n i t s ,  are s e v e r a l  s m a l l  

g r a n i t i c  p l u t o n s .  F i n a l l y ,  t h e r e  are sporadic  occurrences 

of T e r t i a r y  lava  f lows.  

The Karmutsen, Quats ino and Bonanza Formations com- 

p r i s e  probably t h e  t o t a l  sequence of d e p o s i t s  i n  a no r th -  

w e s t  t r e n d i n g  eugeosyncl ine which w a s  re juvenated  i n  t h e  

Middle Tr iass ic .  Following t h e  eugeosyncl ine came a per iod  

of u p l i f t  and g e a n t c l i n a l  warping, still fo l lowing  t h e  re- 

g i o n a l  north-west t r e n d .  Very l i t t l e  f o l d i n g  of rocks  took 

p l ace ,  bu t  r a t h e r  t h e  a r c h  w a s  e s t a b l i s h e d  by b l o c k f a u l t i n g .  

-5 -  
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Mainly t h e  f a u l t s  fo l low t h e  r eg iona l  north-west t r e n d ,  bu t  i n  

t h e  Holberg I n l e t  - Rupert  I n l e t  area, t h e  t r e n d  becomes 

dominantly east-west. Occasional  f a u l t s  are a t  r i g h t  ang le s  

t o  t h e  r e g i o n a l  t r e n d .  There have been no i n t r u s i v e s  r epor t ed  

i n  t h e  c la ims  a r e a ;  however, one is  descr ibed  t o  t h e  immediate 

south-west . 

GE OMORPH 0 LOGY 

The minera l  c l a i m s  are  s i t u a t e d  i n  t h e  Nahwi t t i  Low- 

land  d i v i s i o n  of t h e  Coas t a l  Trough. The topography is 

c h a r a c t e r i z e d  by lowland p l a i n s  and low r o l l i n g  h i l l s .  The 

Nahwi t t i  Lowland was not  subjec ted  t o  t h e  degree  of u p l i f t i n g  

t h a t  t h e  Coast and Insu lar  Mountains were, so t h a t  i n  t h e  

P l e i s t o c e n e  t h e  c o n t i n e n t a l  g l a c i e r s  completely over-rode 

t h e  a r e a .  G l a c i a t i o n  i s  t h e r e f o r e  t h e  major geomorphic agent ,  

and bedrock competency is  t h e  most impor tan t  f a c t o r  i n  t h e  

development of topography. The h i l l y  and topograph ica l ly  

h ighe r  p a r t  of t h e  a r e a  covered by t h e  c l a i m s  is unde r l a in  

by t h e  r e l a t i v e l y  r e s i s t a n t  Karmutsen and Bonanza Formations,  

and t h e  low-lying p l a i n s  i n  t h e  no r th -eas t  co rne r  of t h e  a r e a  

are  unde r l a in  by t h e  s o f t  Cre taceous  rocks .  

l i n e a t i o n  which is marked by t h e  edge of t h e  h i l l y  a r e a  

appa ren t ly  cor responds  t o  t h e  con tac t  between t h e  vo lcan ic s  

and t h e  sands tones .  

The topographic  

-6 -  
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The major movement of t h e  ove r - r id ing  i ce - shee t  w a s  

i n  t h e  south-wes ter ly  and wes te r ly  d i r e c t i o n s ,  which is re- 

f l e c t e d  i n  pronounced l ineaments  i n  t h e s e  d i r e c t i o n s .  The 

l i n e a t i o n s  c o n s i s t ,  i n  p a r t ,  of roches  moutonnee. It is  o f t e n  

d i f f i c u l t  t o  r e l a t e  topographic  l ineaments  t o  f a u l t i n g ,  i n  

t h e  a r e a  mainly a s  a r e s u l t  of t h e  overpowering e r o s i o n a l  

e f f e c t  of t h e  c o n t i n e n t a l  i ce - shee t .  
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AIRBORNE FIELD PROCEDURE 

The ampli tude of t h e  e a r t h ' s  magnetic f i e l d  w a s  

measured and recorded a long  44 f l i g h t  l i n e s  a t  an  average 

t e r r a i n  c l e a r a n c e  of 550  feet .  The 4 1  c r o s s  l i n e s  have a 

gene ra l  nor theas t - southwes t  bea r ing  wi th  an average  separa-  

t i o n  of 500 f e e t .  The t h r e e  t i e  l i n e s  were flown roughly i n  

a nor thwes t -southeas t  d i r e c t i o n .  The survey  w a s  completed 

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  s enso r .  A Var ian  

pro ton  magnetometer, d i g i t a l  and c h a r t  r eco rde r s ,  camera and 

a l t i m e t e r  were mounted i n  t h e  a i r c r a f t ,  and t h e  magnetometer 

and c h a r t  r eco rde r  cont inuous ly  measured and recorded t h e  mag- 

n e t i c  f i e l d .  T h e  t e r r a i n  c l ea rance  w a s  recorded by use  of a 

Bonzar Pu l se  Type r a d a r  a l t i m e t e r .  A t  r e g u l a r  i n t e r v a l s ,  

a t i m i n g  c i r c u i t  t r i g g e r e d  t h e  35 mm s t r i p  f i l m  camera and marked 

t h e  event  on t h e  c h a r t  r eco rd .  Each photograph cor responds  

wi th  a f i d u c i a l  number. A t  one second i n t e r v a l s ,  t h e  f i e l d  

ampli tude and f i d u c i a l  number were recorded on punch t a p e  by 

t h e  d i g i t a l  record ing  system. A t  30 second i n t e r v a l s ,  t h e  t i m e  

and l i n e  number w e r e  punched on t h e  t a p e .  The punch t a p e ,  c h a r t  

and s t r i p  photograph p rocess ing  is descr ibed  i n  t h e  fo l lowing  

s e c t i o n .  Ins t rument  s p e c i f i c a t i o n s  a r e  desc r ibed  i n  Appendix IV. 
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AIRBORNE DATA PROCESSING 

The d a t a  process ing  procedure cons i s t ed  of t h r e e  over-  

l app ing  s t e p s  which may be d iscussed  under t h e  fo l lowing  

headings : 

1. F l i g h t  l i n e  X-Y pos i t i on ing .  

2. Tabula 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 coord ina te s .  

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

I. F igh t  Line X-Y P o s i t i o n i n g :  

From t h e  a i r c r a f t ,  whi le  t h e  l ' ines  w e r e  be ing  flown, 

rough p o s i t i o n i n g  of f l i g h t  l i n e s  w a s  f a c i l i t a t e d  by r e f e r e n c e  

t o  government a e r i a l  photographs of t h e  a r e a .  I n  t h e  o f f i c e ,  

t h e  beginning and end of t h e  f l i g h t  l i n e s  w e r e  pos i t i oned  on 

t h e  government photos ,  u s ing  t h e  s t r i p  photographs and t h e  

o r i g i n a l  rough p o s i t i o n i n g .  With t h e  beginning and end of 

t h e  l i n e s  marked, t h e  s t r i p  photos  w e r e  s e n t  on t o  Co-Ordinate 

A e r i a l  Surveys Ltd . ,  of Vancouver, B .C .  where t h e y  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  onto  a mosaic prepared from t h e  government 

photos .  A f i n a l  base  map was prepared,  showing f l i g h t  l i n e s  

i n  r e l a t i o n  t o  phys i ca l  f e a t u r e s .  An X-Y coord ina te  system 

w a s  superimposed on t h e  base  map, wi th  fY n o r t h  and +X east 

(see Figure  6 ) .  Thus, every p o s i t i o n  a long  a f l i g h t  l i n e  may 

be def ined  i n  t e r m s  of X (number of fee t  e a s t  of t h e  o r i g i n )  

and Y (number of feet  no r th  of t h e  o r i g i n )  and w i l l  have a 
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corresponding  magnetic va lue  i n  gammas. 

2 .  Tabula t ion  of C r i t i c a l  F i d u c i a l  Numbers. 

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

t a b u l a t e d  a long  wi th  t h e i r  X-Y coord ina te 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 long  wi th  the  . app ropr i a t e  f i d u c i a l  number. 

sheets  and t h e  punch t a p e  were then  s e n t  t o  Computech Research 

Ltd . ,  of Tucson, Arizona.  

The t a b u l a t e d  

3. Contour P l o t t i n g .  

. Computech Research L t d .  f e d  t he  punch t a p e  t o  i t s  

computer, a long  wi th  t h e  X-Y coord ina te 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 occured i n  t h e  f 

l i n e .  The magnetometer readings  w e r e  p l o t t e d  and evenly  spaced 

Lht 

i n  s t r a i g h t  l i n e  segments.  The d a t a  was t h e n  contoured by a 

computer - p l o t t e r  u n i t  a t  a contour  i n t e r v a l  of 100 gammas. 

DISCUSSION of RESULTS 

The isomagnet ic  p lan  is  presented  as  Figure  7; ( a t  a 

scale of 1" t o  1000 feet ,  contoured a t  100 gamma i n t e r v a l s ) .  

The r eade r  is r e f e r r e d  t o  t h i s  map f o r  t h e  fo l lowing  d i s c u s s i  n:  

\ G E O - X  S U R V E Y S  LTD. 
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I n d i v i d u a l  v a l u e s  ranged from a low of l ess  t h a n  56,300 

gammas t o  a h igh  of j u s t  over  57,400 gammas, ( t o t a l  range of 

over  1100 gammas). 

c h a r a c t e r i z e d  by response  i n  t h e  range 56,600 &ZOO gammas. 

The ma jo r i ty  of t h e  area surveyed is 

A cons iderable  c o n t r a s t  i n  magnetic response  is  

apparent  between: ( a )  t h e  south  and south-west s e c t i o n s  

flown ( c h a r a c t e r i z e d  by r e l a t i v e l y  h igh  response,  and s t e e p  

magnetic g r a d i e n t s )  and ( b )  t h e  n o r t h  s e c t i o n  of t h e  area 

flown, ( c h a r a c t e r i z e d  by low magnetic va lues  and low o r d e r  

magnetic g r a d i e n t s ) .  

Government geo log ica l  surveys  of t h e  area, i n d i c a t e  

t h a t  t h e s e  two aeromagnetic d i v i s i o n s  a r e  responses  t o  d i f f e r e n t  

l i t h o l o g i c  series. The h igh  c o n t r a s t  magnetic complex t o  

t h e  sou th  and south-west i n d i c a t i n g  response  from t h e  Bonanza 

Group (Upper T r i a s s i c  t o  J u r a s s i c ( ? )  s h a l e ,  l imes tone  and 

a n d e s i t e ) ,  and t h e  n o r t h  s ec t ion ,  e s s e n t i a l  a magnetic “low- 

land ,”  i n d i c a t i n g  response  from t h e  Karmutson Group ( t r i a s s i c  

b a s a l t i c  lava and b r e c c i a ) .  

The a e r i a l  magnetic p lan  is  cha rac t e r i zed  by recti-  

l i n e a r  t r e n d s ,  d i s tu rbances ,  and boundar ies ,  and t h e  most 

p r e v a i l i n g  t r e n d  i n  a n o r t h  w e s t  by w e s t  d i r e c t i o n .  There 

is  a w e l l  developed and i n t e r s e c t i n g  secondary se t  of t r e n d s  

i n  a n o r t h - e a s t e r l y  d i r e c t i o n .  Some of t h e s e  t r e n d s  may 

i n d i c a t e  f a u l t s ,  s p e c i f i c  l i t h o l o g i c  u n i t s  etc. ,  whereas 

-11- 
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others will require ground investigation to determine their 

cause (see Figure 8, General Interpretation). 

Iso-magnetic areas have been categorized in the following 

manor, on the Emperor Mines property: 

D esipnat ion Value 

Anomalously low 

Weak high between 56800 and 56999 gammas. 

Moderately high between 57000 and 57199 gammas. 

Strong high greater than 57,200 gammas. 

less than 56400 gammas. 

Based on this classification, and the shape and extent of 

llhighll areas, a total of five anomaly families will be dis- 

cussed here. 

they have the following characteristics: 

In descending order of amplitude (and priority) 

-12- 
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> 
CHARACTERISTICS of F I V E  ANOhALY FAMILIES 

DESIGNATION LOCATION MAXIMUM AMPLITUDE EXTENT 

Anomaly #1 ( a ) :  

Anomaly #1 (b) : 

Anomaly #2 

E Anomaly # 3  ( a ) :  
0 

Anomaly # 3  (b): 
VI 

Anomaly # 4  
< 

Anomaly #5 
VI 

S.W. c o r n e r  c l a ims ,  
Tip,  3 , 4 , 5 ,  @ 6 c la ims  57300 (+) l 5 O O l  long,8OOPI wide 

S.W. c o r n e r  of c l a ims  
Tip #7 c l a i m  57300 (+) 

S.W. c o r n e r  of .c la ims 57200 (+) 2400'1ong,800' wide 
T ip  #10,12,19, 2 1  c l a ims  

S.W. c e n t e r  s e c t i o n  of proper ty  56800 (+) 500' diameter  

S.W. c e n t e r  s e c t i o n  of c la ims  56800 (+) 

S.W. c e n t e r  s e c t i o n  of c la ims  56900 (+) 400' diameter  

Center  s o u t h  s e c t i o n  56800 (+) 
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Within t h e  c l a i m  boundar ies ,  aeromagnetic anomaly #1 

is  t h e  most prominent "hight t .  It l i e s  a long  a p o s i t i v e  magnetic 

r i d g e  t r e n d i n g  n o r t h  east near  t h e  south  w e s t  co rne r  of t h e  c la ims  

group, and is cha rac t e r i zed  by twin  peaks,  des igna ted  #1 ( a )  

and #1 ( b )  r e s p e c t i v e l y .  The magnetic g r a d i e n t  is q u i t e  s t e e p  

t o  t h e  no r th  of #1 ( a ) ,  where t h e  f i e l d  dec reases  t o  below 

56500 gammas. The maximum ampli tude of t h e  anomaly i s  880 

gammas. 

curve  matching) i n d i c a t e  t h a t  t h e  anomaly #1 ( a )  c a u s i t i v e  

body may be represented  a s  a l i n e  of po le s ,  ( s t e e p l y  d ipping ,  

r e l a t i v e l y  narrow, v e r t i c a l  s l a b  or d ike ,  s t r i k i n g  magnetic 

Ca lcu la t ions  (modif ied 4 width r u l e ,  Pe t e r s  Rule and 

(3 = 3 6 ' ) .  It is appa ren t ly  near  t h e  s u r f a c e ,  and may be r ep re -  

s en ted  a s  a d i k e - l i k e  body, 500 f e e t  wide wi th  a s u s c e p t i b i l i t y  

c o n t r a s t  of 0.0122 c.g.s.  u n i t s  ( equ iva len t  t o  approximately 

4% magnet i te ) .  

Anomaly #1 ( b )  is s i m i l a r  t o  #1 ( a )  b u t  may i n  fac t  

be more r e l a t e d  t o  an  approximately no r th  t r e n d i n g  wide- 

spread  h igh  t o  t h e  south  of #l ( b ) .  

Anomaly #2 is  a r a t h e r  broad a r c h  of p o s i t i v e  m a g -  

n e t i c  va lues  t r e n d i n g  n o r t h  e a s t  a t  t h e  extreme w e s t  end of t h e  

c l a i m  group. P r o f i l e  A-A' shows anomaly # 2  and #1 ( a )  i n  

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

-14- 
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Aeromagnetic anomaly f ami ly  #3, c o n t a i n s  tw in  peaks 

des igna ted  # 3  ( a )  and 3 ( b )  r e s p e c t i v e l y .  The peak v a l u e s  of 

3 ( a )  and ( b )  a r e  cons ide rab ly  less t h a n  t h e i r  c o u n t e r p a r t s  

#1 ( a )  and ( b ) ,  however, t h e y  have s i m i l a r  t r e n d s  and magnetic 

s e t t i n g s .  

Aeromagnetic anomaly #4 is  a p a r t i a l l y  i s o l a t e d  +56900 

i somagnet ic  a r e a  which i s  a n  apophysis  of t h e  main body of 

h igh  response  s i t u a t e d  t o  t h e  sou th  w e s t .  It is i l l u s t r a t e d  i n  

p r o f i l e  on magnetic s e c t i o n  B-B” . 
Aeromagnetic anomaly #5, l o c a t e d  on o r  nea r  t h e  Top 

# 2 2  c la im.  Th i s  r e l a t i v e l y  weak magnetic p o s i t i v e  response  

is  of s p e c i a l  i n t e r e s t  because of i ts proximity t o  an  assumed 

f a u l t .  

The anomalous magnetic l o w  responses  should no t  b e  

overlooked as  t o  p o s s i b l e  i n t e r e s t ,  b u t  w i l l  n o t  be d i scussed  

h e r e ,  s i n c e  t h e  body of economic s i g n i f i c a n c e  s i t u a t e d  w e s t  

of t h e  Emperor Mines p r o p e r t y  is a s s o c i a t e d  w i t h  a magnetic 

p o s i t i v e .  

November 

/ - 

\ G E O - X  S U R V E Y S  LTD 

3, c a  
J .  Cerne, M.S. 

5, -,-a. 
Vancouver, B .  C .  
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APPENDIX I 

PERSONNEL 

Name : PITRE, Raymond L. 

Education: Grade XI1 Diploma. 

Experience: 5 years bush experience - Ground Magneto- 
meter surveys and prospecting. 

Commercial Pilot's Licence since 1964. 

Airborne Magnetometer surveys since summer 
of 1967. 

6 years General Business Management. 
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Name : 

Educat ion:  

P r o f e s s i o n a l  
Assoc ia t ions :  

Experience: 

A P P E N D I X  I 

PERSONNEL 

COCHRANE, Donald Robert 

B.Sc. - Unive r s i ty  of ,Toronto 
M.Sc.(Eng.) - Queen's Un ive r s i ty  

P r o f e s s i o n a l  Engineer of B r i t i s h  Columbia, 
Ontar io  and Saskatchewan. 

Jr. member of C . I . M . M . ,  member of G . A . C . ,  
M . A . C .  Geologica l  Engineer .  

Engaged i n  t h e  p ro fes s ion  s i n c e  1962 wh i l e  
employed wi th  Noranda Explora t ion  Co. L t d . ,  
Quebec C a r t i e r  Mines L td . ,  Meridian Explor- 
a t i o n  Synd ica t e .  

f \ 

\ G E O - X  S U R V E Y S  LTD 

P r e s e n t l y  employed a s  Engineer w i t h  Geo-X 
Surveys Ltd.  

Experience i n  W e s t  I n d i e s ,  L a t i n  America, 
South America, United S t a t e s  and Canada. 
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NAME: 

EDUCATION: 

EXPERIENCE: 

APPENDIX I 

PERSONNEL 

CERNE, James 

B . S .  Geology (June 1967) 
Case Institute of Technology - Cleveland, 

Ohio. 

M . S .  Geophysics (August 1968) 
California Institute of Technology - 

Pasadena, California. 

July 1965 - June 1967 - Metallurgy Dept., 
Case Institute of Technology - Student Asst. 
June - September 1967 - N.A.S.A. Manned 
Spacecraft CNT. Lunar and Earth Sciences Div., 
Geophysics Group, Houston, Texas. 

September 1967 - August 1968 - California 
Institute of Technology, Seismological Labora- 
tory, Graduate Research Asst. 

September 1968 - present, Employed by 
Geo-X Surveys Ltd* as Geophysicist. 

L G E O - X  S U R V E Y S  LTD 
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APPENDIX I 

PERSONNEL 

1 

Name : WILSON, Norman George Robert 

Education: Junior Matriculation equiv., Grade 13 Math. 

2nd Year National Electrical Engineering. 

Experience: 12 years Royal Air Force - Radar Technician. 
6 months British Government Communications - 

Radio Technician. 

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

\ G E O - X  S U R V E Y S  LTD. 
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APPENDIX I 

PERSONNEL 

Name : KEY, Robert A.  

Education: Grade XI1 Diploma. 

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

Experience: 2 years i n  Steam Heating Design Drafting. 

12 years with Mobil O i l  Canada Limited, 
Senior Draftsman. 

- / 
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APPENDIX I 

PERSONNEL 

Name : Y I P ,  David Edward 

Education: Grade 1 2  - Majors: Science, Mathematics, 
Social  Studies and 
Industrial Arts. 

Lake Cowichan Secondary School. 

1 year - Vancouver Vocational I n s t i t u t e  - 
Drafting Training. 

Experience: Presently employed by Geo-X Surveys L t d .  
s ince  November 2 7 ,  1967 as  Draftsman. 

\ G E O - X  S U R V E Y S  L T D  
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APPENDIX I1 

PERSONNEL AND DATES WORKED 

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

on t h e  Emperor Mines Ltd .  - Winco Mining t# Explora t ions  Ltd.  

p r o j e c t .  

A .  F IELD WORK 

R .  L .  P i t r e  Navigator  

N . Wilson F l i g h t  Operator  

B .  DATA PROCESSING td 
REPORT PREPARATION 

N . Wilson Geophysicis t  

J .  Cerne Geophysicis t  

D .  R .  Cochrane P .  Eng. 

S .  L .  Sandner B.  Sc.  

C .  DRAFTING t# REPRODUCTION 

R. Key Draftsman 

D .  Yip Draftsman 

J .  Carva ja l  Draftsman 

M. Abrey S e c r e t a r y  

S e p t .  30, O c t .  1/68 

S e p t .  30, O c t .  1 /68 

O c t .  19,20 

O c t .  2 ,4 ,21-22/68  
Nov.. 8/68 

Nov. 8,9,12-15/68 

O c t  . 1 9  , 2 0 / 6 8  
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APPENDIX I11 

COST BREAKDOWN 

A s  per  c o n t r a e t  between Geo-X Surveys and Emperor 

Mines Ltd . ,  and Winco Mining and Explora t ion  Limited,  d a t e d  

September, 1968,  for a i r b o r n e  magnetometer survey of t h e  

Tip,  Elk,  Top and Toe c la im groups.  . 

1 4 8 . 1  l i n e  m i l e s  i nc lud ing :  

A i r  Photo Mosaic 
Base Map Prepa ra t ion  
Topographic Map Prepa ra t ion  
Pre l iminary  Data Process ing  
Computer Data Process ing  
Report  P repa ra t ion  

1 4 8 . 1  l i n e  m i l e s  a t  $86.43 p e r  l i n e  m i l e .  

I n c l u s i v e  T o t a l  Pr ice :  $12,800.00 

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

-=EO-X S U R V E Y S  LTD. / 
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V-4937A Magnetometer Sys tem Specifications 

RANGE: 
20,000 to 100,000 gamma' (worldwide) 
'100.000 oammas=l oersted=l aauss (wrmeability=l) - 
1 gamma= 10'gauss. 
ACCURACY: 
-c part in 10' in a 100,000 gamma field. The proton constant, 
23.4875 is known within 8ppm (NBS, October, 1963) Inherent 
accuracy is therefore l0ppm. Reference Frequency Stability: 
Typically 5 ppm per year. 

Performance 
Specifications SENSITIVITY: 

k V'z and -c 1 gamma in any field. (Determined by the * 1 count sensitivity of the electronic counter). 
SAMPLING RATE: 
0.5, 1 .O and 1.5 seconds; manual and "clock" operation per- 
mits any other timing sequence. 

~ - - - - . . - ~ . - , ~ . - . -  ....... - . . . . . . . . .  .."___. -c-Tr-. .... - ~ ~ ~ . . .  .. . , . . . . . . . . . . . . . . . . . . . .  . .,.... ... ~- 
LA-. I . . . . . . . . . .  . .  , .LZLX. ...... ..____.. -. , ,  . . .. ., ., 

Power 22-30 V, 6 amps for magnetometer, 60 watts for analog re- . 

corder and 100 watt maximum for digital recorder. Requirement 
....... .......... . . . . . . .  .......... -.-. . ___^._ . ._ I  7 

I. . . . . . . . .  . I . . . . . . .  .,- . . . . . .  

Magnetometer Console: -4'F to 120°F; 0-90% relative humidity. 
Analog Recorder: 0°F to 12O'F; 0-90% relative humidity. 
Dlgllal Recorder: 0% to 50%; relative humidity 90% maximum. 

Console and recorders are mounted inside aircraft. 
Airborne Sensor: -40°F to 12O'F. 

Environmental 
Temperature 

.... . ,.-. .. . .  .- ... ~~ 

............. ... ......... . . . . . . . . . . .  . . .  _* 

-:~.- .-..-.-. --_-- w . 7 -  

L "L".. .. ..-.I -..- -. ..A,.- : ...? 

Console: Size - 19 x 17'x 24 inches; Weight - 68 Ibs. 
Analog Recorder: dual channel - 15 x 10 x 10 inches, 30 Ibs. Physical 
Scanner-coupler: fucical counter, ident. control, 24 hr. clock, 

Recorder: Size - 14 x 11 x 28 inches; Weight - 41 Ibs. 
40 ibs. Specifications 

FOR DIGITAL RECORDING: 
BCD 1-2-4-8-(four line output) 
"0" state -18 to -3Ov through 1OOK ohms 
1 state-1 to +3v through 100K ohms 

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

AUXILIARY CHANNELS: 
A & B for radio altimeter and navigational equip- 
ment. 

Galvanometric -1 mA full scale into 1500 ohms 
Potentiometric: lOOmV full scale. Minimum load 
resistance 20K 
Full scale resolution of the least most significant 
digits of the total geomagnetic field 
0-99, 0-999 at 1-gamma sensitivity; 049, 0-499 at 
Yz-gamma sensitivity. 

Data Output 
Counter Digital FOR ANALOG RECORDING: 

Analog converter 

\ G E O - X  S U R V E Y S  LTD. A 
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APPENDIX V 

FLIGHT DATA AND OPERATORS REPORT 

PropertyErnaeror - Winco Job 1057 D a t e S A n + / 6 8  

Operator R .  L .  P i t re  F l ight  Elevation < < O  

Direct ion Flown N . E .  - S.W. A i r  Speed-hart Sca le  

O c t .  1 / 6 8  

W e a t h e r a r  1 st dav - rlav. 

Page I o  4 

Total  number of X ,  Y, 2 point s  

Total  number of l i n e  m i l e s  

Signed 

\ G E O - X  S U R V E Y S  LTD 
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APPENDIX V 

FLIGHT DATA AND OPERATORS REPORT 

Property Job Date 

Operator Fl ight  Elevation 

Direct ion Flown Air Speed Chart Sca le  

Weather 

Pope 2 of 

LINE (THOUSANDS OF FEET) FIDUCIAL LENGTH 
NUMBER X Y NUMBER MILES 

Total  number of X ,  Y, Z points 

Total number of l i n e  m i l e s  

Signed 

L O E O - X  S U R V E Y S  LTD / 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 

APPENDIX V 

FLIGHT DATA AND OPERATORS REPORT 

Property Job Date 

Operator Fl ight  Elevation 

Direct ion Flown A i r  Speed Chart Sca le  

Weather 

' P a g e 3 o f 4  

Total number of X ,  Y ,  2 points  

Total number of l i n e  m i l e s  

Signed 

\ G E O - X  SURVEYS LTD. , . 
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APPENDIX V 

FLIGHT DATA AND OPERATORS REPORT 

Property Job Date 

Operator Fl ight  Elevation 

Direct ion Flown A i r  Speed Chart Scale  

Weather 

LINE (THOUSANDS OF FEET) FIDUCIAL LENGTH 
NUMBER X Y NUMBER MILES 

Page 4 of 4 

LINE (THOUSANDS OF FEET) FIDUCIAL LENGTH 
NUMBER X Y NUMBER MILES 

Total  number of X ,  Y ,  Z po ints  

Total  number of l i n e  m i l e s  148.1 

Signed 'e 
\ G.EO-X.  S U R V E Y S  LTD. 










