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SUMMARY 

Over twelve l i n e  mi l e s  of mag and EM, and a r e s t r i c t e d  

geo log ica l  survey programme was completed on t h e  M-A and M-B 

groups of c la ims,  near  Aspen Grove, owned by Rayore Mines Ltd. ,  

by Geo-X Surveys L td . ,  dur ing  January and February, 1967. 

Two s e p e r a t e  g r i d s  were e s t a b l i s h e d ;  over  seven mi l e s  

on g r i d  A ,  M-A c la im group, and f i v e  mi l e s  on g r i d  B ,  M-B 

c la im group. A smal l  a r ea  of ou tcrop  i s  l o c a t e d  between t h e  

two g r i d s .  Bedrock c o n s i s t s  of course  gra ined ,grey  hornblende 

d i o r i t e  . 
Two magnetic anomalies and s e v e r a l  moderate t o  weak 

conduct ive zones were o u t l i n e d .  Magnetic anomaly one is a 

v e r t i c a l  f i e l d  low, which may be  considered an i n v e r s e  d i p o l e ,  

h o r i z o n t a l  cy lander ,  over 1300 f e e t  long and probably l e s s  

t h a n  400 f e e t  i n  diameter .  Pole  depth is es t imated  between 

30 and 150 f e e t  below su r face .  Seve ra l  conduct ive zones near  

t h e  edge of t h e  anomaly a r e  considered boundary e f f e c t s .  

Magnetic anomaly two is  a sharp ,  c i r c u l a r ,  v e r t i c a l  

f i e l d  high,  3730 gammas above background. The body re spons ib le  

f o r  t h e  anomaly is near  s u r f a c e  and poss ib ly  l e s s  t h a n  100 

f e e t  i n  diameter .  

A long l i n e a r ,  weakly conduct ive zone on t h e  west s i d e  

of zone A is i n t e r p r e t e d  a s  a f a u l t .  



RECOMMENDATIONS : 

Sub-reconnaissance geological, geophysical and geo- 

chemical surveys to assess the remainder of the claim group, 

in conjunction with a drilling programme to test the present 

geophysical anomalies is recommended. 

The programme to consist of the following: 

A. Geological, Geophysical and Geochemical Surveys: 

1. Line cutting, maximum line spacing.of 800 feet 
on the remainder of the M Group; 

2. A magnetometer survey over the proposed grid, plus 

3. An electromagnetic survey over the proposed grid, plus 

4. Geological mapping of property; 

5. Restricted geochemical soil sampling programme on 
mag and EM anomalies which may be uncovered. 

B. Diamond Drilling: 

6 .  Drill test of magnetic anomaly #I; 

7 .  One drill hole and/or trenching on magnetic anomaly 
# 2 .  



INTRODUCTION : - 

Three magnetic anomalies were d i scovered  d u r i n g  a 

mobile magnetometer reconna issance  survey ,  i n  mid-July, 1965 

by E l e c t r o n i c  Geophysical  Surveys  Ltd, of Burnaby, B.C.  

F i f t y  c l a ims  were s t aked  t o  cover  t h e  anomalies,  by M r .  J . N .  

Chernoff of  Grand Forks,  B . C . ,  a s  agent  f o r  M r .  J .  S u l l i v a n ,  

Vancouver B . C . ,  on February 20, 21 and 22, 1 9 6 6 .  A l l  i n t e r e s t s  

i n  t h e  50 c la ims  were t r a n s f e r r e d  t o  Mineral  Mountain Mining 

Co., Ltd .  on August l l t h ,  1 9 6 6 .  The p rope r ty  was purchased 

by Rayore Mines IM. i n  February,  1967. 

During January  and February,  1967,  Geo-X Surveys  Ltd.  

of Vancouver, B .C .  completed a ground magnetometer, e l e c t r o -  

magnetic and g e o l o g i c a l  o r i e n t a t i o n  survey on l i n e s  c u t  over  

t h e  anomal ies .  

T h i s  r e p o r t  d e s c r i b e s  and d i s c u s s e s  t h e  r e s u l t s  of 

t h e  su rveys .  

Apportionment of  c o s t s  f o r  assessment work purposes  

a r e  o u t l i n e d  i n  Appendix 11. 

LOCATION and ACCESS ( s e e  F ig .1)  - 

The c l a im  group i s  c e n t e r e d  about t h e  m i l e  2 8  pos t  on 

Highway #5, Nico la  Mining Div i s ion .  It is  28 m i l e s  n o r t h  of 

P r i n c e t o n ,  B .C .  and 30 m i l e s  sou th  of M e r r i t t .  O t t e r  Creek, 

f lowing  sou th  w e s t e r l y ,  d i v i d e s  t h e  p rope r ty  i n t o  roughly two 

equa l  h a l v e s .  





CLAIMS and OWNERSHIP : - 

The c la ims  a r e  owned o u t r i g h t  by Rayore Mines L td . ,  

F.M.L. #55538, 9 2 5  West Georgia S t r e e t ,  Vancouver, B . C . .  

Claim d a t a  i s  t a b u l a t e d  below: 

Name of Claim(s)  : Tag. No's Record Nofs Recording Date 

"M" No. ' s  1 t o  50 i n c l .  65551-65600 27730-27779 Feb.23rd,  1967  

Grouping of c la ims ,  and c la ims  surveyed in format ion  

i s  inc luded  i n  Appendix V .  

LINECUTTING: ( s e e  F ig .2 )  

Two s e p e r a t e  g r i d s  were e s t a b l i s h e d ,  bo th  on t h e  west 

h a l f  of  t h e  p r o p e r t y .  The f irst ,  c a l l e d  zone A on c la ims  M 1, 

2 ,  3,  4,  6 ,  26 and 28 of group IrM-A" Base l i n e  A ,  azimuth 40° 

was c u t ,  chained,  p i cke t ed  and surveyed by t r a n s i t  from 5 + 00 

s o u t h  t o  35 + 00 North .  A t o t a l  of 24 c r o s s  l i n e s ,  100 f e e t  

a p a r t  and 1600 f e e t  long  were c u t  a t  r i g h t  a n g l e s  t o  base  l i n e  A .  

T o t a l  f o o t a g e  on zone A i s  39,900 f e e t  o r  over  7 m i l e s .  

The second g r i d ,  zone B ,  was completed on c l a ims  M 27, 

29, 31 42 and 40, of  group "M-Btt. The base  l i n e  on t h i s  zone 

( b a s e  l i n e  B )  was c u t ,  chainsd,  p i cke t ed  and surveyed by t r a n s i t  

from 0 +00 t o  35 + 00 south ,  a t  azimuth 163O. Cross  l i n e s  on 

t h e  B zone were c u t  100 f e e t  a p a r t  and 1600 f e e t  long,  between 

1 2  + 00 S o t ~ t h  and 23 + 00 sou th .  A t o t a l  of 26,400 f e e t  of  l i n e  

o r  5.0 m i l e s  was e s t a b l i s h e d  over  t h i s  zone. 



GENERAL GEOLOGY: ( s e e  f i g .  1) - 

G.S.C. map 888A, shows t h a t  t h e  *Mn group is under l a in  

by Upper T r i a s s i c  Nicola group rocks ,  i n t ruded  by J u r a s s i c  ( ? )  

Coast I n t r u s i o n s .  Nicola rocks  a r e  dominantly volcanic  i n  

t h i s  a r e a .  In te rmedia te  t u f f s ,  agglomerates,  f ragmental  

v o l c a n i c s  and a n d e s i t e s  were observed.  These rocks  a r e  a l t e r e d ,  

sheared and weathered near  s u r f a c e .  The "M" group s e c t i o n  of 

t h e  M t .  P ike b a t h o l i t h  i s  a  ceu r se  gra ined  in t e rmed ia t e  

i n t r u s i v e .  

A tongue of Nicola vo lcan ic  rocks loops  south  i n t o  t h e  

c la im group, wi th  a  nor th-south a x i s  west o f ,  bu t  n e a r l y  

p a r a l l e l  t o ,  O t t e r  Creek. A major f a u l t  is i n d i c a t e d  by 

H . M . A .  Rice a long  t h i s  a x i s .  The i n t r u s i v e  i s  horseshoe- 

shaped, open t o  t h e  no r th ,  about t h e  volcanic  tongue.  

LOCAL GEOLOGY: ( s e e  f i g .  2 )  - 

One small  a r e a  of bedrock exposure was l o c a t e d  near  

t h e  g r i d s .  The outcrop a rea  is i n  and around t h e  M-A, M-B 

group boundary, between zones A and B .  A s e r i e s  of l i n e a r  

depres s ions ,  s t r i k i n g  340°, d i v i d e s  t h e  outcroparea i n t o  a  

p a r a l l e l  t o  s u b - p a r a l l e l  sequence of narrow r i d g e s  and draws. 

Bedrock c o n s i s t s  of course  gra ined ,  grey hornblende 

d i o r i t e .  Some phases of t h e  i n t r u s i v e  shewed n o t i c e a b l e  b i o t i t i c  

a l t e r a t i o n  of t h e  amphibole, and o t h e r  phases a r e  e p i d o t i t i c .  

S l i g h t  disseminated magnet i te  was observed and very minor p y r i t e .  
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Outcrops c l o s e  t o  t h e  draws have bo th  open t e n s i o n a l  

f r a c t u r e s  and healed f r a c t u r e s  s t r i k i n g  40°, d ipp ing  80°NW. 

Another w e l l  developed j o i n t  s e t  s t r i k e s  340' and d i p s  a t  

moderate a n g l e s  t o  t h e  e a s t .  Many of t h e  j o i n t s  a r e  s l i g h t l y  

s i l i c i f i e d  and e p i d o t i z e d .  

MAGNETOMETER SURVEY : 

A .  General  

The two component p o r t a b l e  magnetometer, manufactured 

by Sab re  E l e c t r o n i c s ,  Burnaby, B . C .  was used e x c l u s i v e l y  on 

t h e  p r o j e c t .  The e n t i r e  g r i d  a r e a ,  over  12 l i n e  mi l e s ,  was 

surveyed,  s t a t i o n s  e s t a b l i s h e d  every 100 f e e t ,  t h i s  i n t e r v a l  

b e i n g  reduced t o  50 f e e t  i n  anomalous a r e a s .  F i e l d  o p e r a t i o n s  

and s p e c i f i c a t i o n s  of t h e  ins t rument  a r e  desc r ibed  i n  Appendix 

111. 

Readings t a k e n  a t  seventeen  s t a t i o n s  on l i n e  4+00S, 

and seventeen  s t a t i o n s  on l i n e  20+00N, zone A,  were u t i l i z e d  

f o r  background c a l c u l a t i o n s .  The average v e r t i c a l  component 

i n t e n s i t y  (3 )  is 52,800 gammas, t h e  average h o r i z o n t a l  f i e l d  

i n t e n s i t y  (z) i s  17,040 gammas, The average t o t a l  f i e l d  

i n t e n s i t y  (F) i s  55,270 gammas, i n c l i n a t i o n  72O n o r t h ,  d e c l i n a t i o n  

azimuth 23O. 

The magnetic p l a n s  have a  d i s t i n c t  approximately  e a s t -  

west  t r e n d ,  and a  l e s s  we l l  developed t r e n d  a t  r i g h t  a n g l e s .  

The most o u t s t a n d i n g  magnetic f e a t u r e  is an eas t -west  e longated 

v e r t i c a l  component low, wi th  a  corresponding h o r i z o n t a l  low 



and sharp  h o r i z o n t a l  h igh  on t h e  no r th  edge. Th i s  f e a t u r e  is 

cen te red  near  6+00 nor th ,  4+00 e a s t ,  zone A and is r e f e r r e d  t o  

a s  anomaly one. A d i s t i n c t ,  somewhat i s o l a t e d  v e r t i c a l  component 

h igh ,  enclosed i n  a  broad *U' shaped high,  cen tered  on 26+00 

nor th ,  1+80 west ,  zone A ,  is r e f e r r e d  t o  a s  anomaly 2 .  

Zone B has  very l i t t l e  magnetic amplitude.  A week 

co inc iden t  h o r i z o n t a l  and v e r t i c a l  f i e l d  high i s  loca ted  a t  

t h e  west edge of t h e  g r i d ,  near  d i o r i t e  ou tcrop .  A more d i f f u s e  

h igh  i s  present  on t h e  e a s t  p o r t i o n  of t h e  g r i d .  

Anomaly 1: ( s e e  F i g s . 3  tt 4 ,  and maps i n  pocket)  

The v e r t i c a l  f i e l d  anomaly i s  roughly 1300 f e e t  long,  

300 f e e t  wide and s t r i k e s  n o r t h  85' e a s t .  The lowest reading  

obta ined  was 45,430 gammas, 7370 gammas below background. 

The maximum h o r i z o n t a l  component r ead ing  was, 30,470 gammas, 

13,430 gammas above background and t h e  minimum 5,340 gammas 

below background. 

Anomaly 2 :  ( s e e  F i g . 5  and maps i n  pocket)  - 

Anomaly 2 i s  l e s s  than  200 f e e t  i n  diameter  t h e  

Maximum v e r t i c a l  component observa t ion  was 3730 gammas above 

background, and t h e  h o r i z o n t a l  component changes south  t o  no r th ,  

from a  high of 600 gammas above Background, t o  a  low, 880 gammas 

below background. 





FIGURE 3. .I 
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ELECTROMAGNETIC SURVEY : - 

The Ronka Em 1 6  and Em 15 were u t a l i z e d  on t h e  M group 

su rvey .  Zone B was surveyed mainly w i th  t h e  Em 1 5 ,  and Zone 

A was surveyed mainly wi th  t h e  EM 1 6 .  F ~ e l d  o p e r a t i o n  and 

s p e c i f i c a t i o n s  a r e  desc r ibed  i n  appendix I V .  The s t a t i o n  

s e l e c t e d  f o r  t h e  1 6  survey was S e a t t l g ,  sta.NPG, f requency 

1 8 . 6  kc .  A l l  r e ad ings  were t a k e n  whi le  f a c i n g  n o r t h  wes t e r ly .  

A number of conduc tors  a r e  i n d i c a t e d  from t h e  e l e c t r o -  

magnetic survey .  Most t r e n d  n o r t h  e a s t ,  and a r e  a r c u l a t e .  

The s t r o n g e s t  conductor  i s  j u s t  e a s t  of  t h e  base  l i n e ,  nea r  

anomaly 2 ,  zone A ,  where t h e  i n  phase component changes from 

-20% t o  +5% w i t h i n  300 f e e t .  EM anomaly 2  c o n t a i n s  two s t r o n g  

c r o s s o v e r s  and two weaker c ros sove r s .  It i s  s e m i - b l l i p t i c a l  

i n  shape a t  t h e  sou th  end of zone A .  

EM anomaly 3  i s  c h a r a c t e r i z e d  by a  s e r i e s  of  weak 

c r o s s o v e r s  nea r  and a long  a  l i n e  400 f e e t  west of  base  l i n e  A 

t h e n  t a i l i n g  o f f  sou thwes te r ly  between 0 and 7 N ,  Zone A .  

S e v e r a l  o t h e r  EM anomalies a r e  l e s s  d i s t i n c t .  



INTERPRETATION OF MAGNETIC AND ELECTROMAGNETIC SURVEYS : 

For i n t e r p r e t i v e  purposes,  t h e  l a r g e  v e r t i c a l  f i e l d  

magnetic low, named anomaly one, may be considered a  s e r i e s  

of r e v e r s e  d i p o l e s .  It can be regarded a s  a  bur ied  h o r i z o n t a l  

c y l i n d e r ,  1300 f e e t  long probably 400 o r  s o  f e e t  i n  d iameter .  

Half width v e r t i c a l  p r o f i l e  measurements i n d i c a t e  a  po le  depth  

of between 80 and 130 f e e t  below s u r f a c e .  Vector a n a l y s i s  

of h o r i z o n t a l  and v e r t i c a l  f i e l d  observa t ions  suggest  a  po le  

depth  between 30 and 100 f e e t  a t  5 + OOwest ; 7 + 00 nor th ,  and 

a  po le  depth between 110 and 150 f e e t  a t  2 + 00 nor th  on base 

l i n e  A ,  t h e r e f o r e  a  very s l i g h t  wes te r ly  plunge is assumed. 

S u s c e p t a b i l i t y  c a l c u l a t i o n s  with  a  cy l inde r  r a d i u s  of 200 f e e t  

show a  s u s c e p t i b i l i t y  c o n t r a s t  of 5.0 x  1 0 - ~ c . ~ . s .  u n i t s  f o r  

t h e  c y l i n d e r ,  r e l a t i v e  t o  t h e  enc los ing  rock.  This  d i f f e r e n c e  

i s  what may be expected between an in t e rmed ia t e  in&sive and 

a  sediment such a s  sandstone.  

EM anomalies 2 ,  4 and 5 ,  and a  number of smal le r  conductors 

i n  t h e  anomaly one a r e a  a r e  regarded a s  boundary e f f e c t s ,  

i n d i c a t i n g  a  change of rock t y p e  a t  and near  t h e  o u t e r  edge 

of anomaly one.  

Magnetic anomaly two, a  sharp  v e r t i c a l  f i e l d  high,  is 

c i r c u l a r  i n  p lan ,  and may be i n t e r p r e t e d  a s  a  near  s u r f a c e  

sphere ,  probably much l e s s  t h a n  100 f e e t  i n  diameker. Half 

width measurements, and EM p r o f i l e s  suggest  t h a t  t h e  t o p  of 

t h e  sphere  is l e s s  than  20 f e e t  below s u r f a c e .  



EM anomaly three lies in a lineal, topographic depression 

and probably indicates a fault. 

EM anomaly one is parallel and very close to a barb 

wire fence. It is suspected that this anomaly may be at 

least partially due to the barb w i ~ e  fence. 

Some of the weak conductors on zone B are related to 

topographic lows which may be fault zones. 

Respectfully submitted, 

March 15th, 1967 
Vancouver, B.C. 

D. R. Cochrane, P.Eng. 



APPENDIX I 

PERSONNEL : 

The following personnel, employed by Geo-X Surveys Ltd., 

627 Hornby Street, Vancouver B.C., were employed on the 

M Group project as set out below: 

Date: Personnel: 'Work done: 

Feb.16--17/67 R. Robillard, J.P.Marahal1, Layout of A grid, 
D.Cochrane, Mag & EM orientation. 

Feb.l@-22/67 R.Robillard, J.P.Marshal1, Mag & EM 

Jan.10-16/67 R.Robillard, J.P.Marshal1, Linecutting, mag 
orientation 

Feb.23-Mar.15/67 D.Cochrane, D. Fritz Data Processing 



APPENDIX I1 

Total Cost Breakdown: 

L. Line cutting: 12.1 mi.@ $125/line mile $1,512 .SO 

2. TWO component mag survey: 
12.1 mi.@ $125/line mile $1,512.50 

3. Ronka EM survey: 
12.1 mi.@ $125/line mile $1,512.50 

4. Supervision, surveying grid, geological 
control, data processing: 

12.1 mi.@ $50/line mile $ 605.00 

Grand total $5,142. 50 

Cost Breakdown for M-A Group of 30 claims: 

7.1 line miles of line cutting, two component mag 
survey, EM survey and geology: 

@ total of $425/line mile $3,017.50 

To be applied to hold the 30 claims of M-A group for 
one year. 

Cost Breakdown for M-B Group of 20 claims: 

5.0 line miles of linecutting, two component mag 
survey, EM survey and geology: 

@ total of $425/line mile $2,125.00 

To be applied to hold the 20 claims of M-B group for 
one year. 



APPENDIX 111 

Grouping of claims and claims covered in survey: 

For assessment work purposes, the claims have been divided 

into two groups. The "M-il" group of 30 claims consists of 

the following: 

Claims 

incl . 
Record No. 

27730 - 27750 incl. 
27752 
27753 
27755 
27757 
27759 
27761 
27763 
27764 
27779 

The M-B group consists of the following: 

Claims 

M 2 2  
M 25 
M 27 
M 29 
M 3 1  
M 33 
M 36 to 49 incl. 

Claims Surveyed: - 

All or parts of: 

M 1 to 4 incl 
M 6 
M 26 to 29 incl 
M 31 
M 40 
M 42 

Record No. 

27751 
27754 
27756 
27758 
27760 
27762 
27765 to 78 incl. 

Record No. 

27730 to 27733 incl. 
2773 5 . . - -  
27755 to 27758 incl. 
27760 



APPENDIX I V  

S p e c i f i c a t i o n s  and F i e l d  Operation of two component magnetometer: 

INSTRUMENT DATA: Manufactured by Sabre E l e c t r o n i c s  Ltd, Burnaby,B.C. 

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 :  V e r t i c a l :  20 gammas per  d i a l  d i v i s i o n  
Hor izonta l :  30 gammas per  d i a l  d i v i s i o n  

Range : V e r t i c a l :  0  - 100,000 gammas 
Hor izon ta l :  0  - 30,000 gammas 

( t h e s e  ranges can be increased  o r  decreased f o r  s p e c i f i c  a p p l i c a t i o n )  

R e a d a b i l i t y :  V e r t i c a l :  10 gammas (' d i a l  d i v i s i o n )  ? Horizonta l :  1 5  gammas (, d i a l  d i v i s i o n )  

L a t i t u d e  adjustment : 
None requ i red  i n  nor thern  magnetic l a t i t u d e s  

Type of readout :  Meter t o  i n d i c a t e  n u l l ,  p l u s  two d i g i t a l  count ing 
d i a l s  t o  i n d i c a t e  magnetic f i e l d  i n t e n s i t y  a t  n u l l .  

P r i n c i p l e  of Operat ion:  
Dual f lux -ga te  element, one i n  each p lane ,  p l u s  

s e p e r a t e  n e u t r a l i z i n g  c o i l  f o r  each s e c t i o n .  N e u t r a l i z a t i o n  
i s  i n d i c a t e d  by sharp  meter n u l l  which i s  found by adjustment 
of d i g i t a l  d i a l s .  Each d i a l  c o n t r o l s  c u r r e n t  through 
n e u t r a l i z i n g  c o i l  and d i a l  r ead ing  is d i r e c t  i n d i c a t i o n  of 
c u r r e n t  requi red  f o r  n e u t r a l i z a t i o n  (and t h e r e f o r e  of magnetic 
f i e l d )  . 

Leve l l ing  System: 
Automatically s e l f  - l e v e l l i n g ,  no l e v e l s  o r  

bubbles  r equ i red .  V e r t i c a l  r ead ing  is non-d i rec t iona l ,  
h o r i z o n t a l  r ead ing  r e q u i r e s  o r i e n t a t i o n  t o  magnetic no r th  
d i r e c t i o n .  Regardless  of t h e  o r i e n t a t i o n  requirement f o r  t h e  
h o r i z o n t a l  r ead ing ,accura t e  measurement i s  p o s s i b l e  because 
of  p rope r ly  shaped h o r i z o n t a l  response p a t t e r n s  and unique 
n u l l - f i n d i n g  system. 

Dimensions : 

Wooden case  4" x  @" x  11" 

Weight: Approx. 10 l b s . ,  i nc lud ing  s e p e r a t e  b a t t e r y  pack 
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F i e l d  Proceedure:  

The magnetometer is o r i e n t e d  approximately  i n  t h e  

d i r e c t i o n  of magnetic no r th ,  and r e s t e d  on a  monopod over  t h e  

s t a t i o n  t o  b e  measured. The s e l e c t o r  swi t ch  i s  tu rned  t o  

v e r t i c a l  and t h e  c i r c u i t  b u t t o n  depressed .  The v e r t i c a l  

n e u t r a l i z i n g  c o i l  d i a l  i s  t u r n e d  u n t i l  t h e  microampmeter 

need le  i s  a t  i t s  lowest  p o s i t i o n ,  and t h e  v e r t i c a l  magnetic 

component i s  read  and recorded d i r e c t l y  from t h e  v e r t i c a l  

d i g i t a l  count ing  d i a l .  The s e l e c t o r  swi tch  is r o t a t e d  t o  

h o r i z o n t a l  and t h e  c i r c u i t  b u t t o n  depressed a s  b e f o r e .  Th i s  

t ime ,  t h e  h o r i z o n t a l  n e u t r a l i z i n g  c o i l  d i a l  i s  r o t a t e d  u n t i l  

t h e  need le  is a t  a  maximum read ing .  The above proceedure  f o r  

h o r i z o n t a l  f i e l d  i s  repea ted  s e v e r a l  t imes ,  w i th  t h e  ins t rument  

r o t a t e d  s l i g h t l y  each t ime ,  i n  o r d e r  t o  o r i e n t  t h e  ins t rument  

p r e c i s e l y  t o  magnetic n o r t h ,  a t  which t i m e  t h e  microamp need le  

w i l l  r e g i s t e r  an a b s o l u t e  minimum v a l u e .  When o r i e n t a t i o n  is 

complete,  t h e  h o r i z o n t a l  component va lue  i s  r ead  d i r e c t l y  from 

t h e  h o r i z o n t a l  d i g i t a l - c o u n t i n g  d i a l .  
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A .  F i e l d  Operation - EM 15: 

The meter i s  zeroed on t h e  f i r s t  day of ope ra t ion  by 

s e l e c t i n g  a  s t a t i o n  away from i n t e r f e r r e n c e ,  t u r n i n g  equipment 

on,  loosening  t h e  ze ro  adjustment knob and s l i d i n g  t h e  knob 

i n  t h e  d i r e c t i o n  t h e  meter needle  must move t o  approach ze ro .  

The p o i n t e r  i s  pos i t ioned  a t  zero ,  and t h e  a d j u s t i n g  knob is 1 

locked .  

The equipment is normaly kept  cont inuously "onn so  

t h a t  i n  e f f e c t  a  continuous r ead ing  is observed.  The ope ra to r  

s t o p s  a t  each s t a t i o n ,  and r eco rds  t h e  reading,  d i r e c t l y  from 

t h e  meter d i a l .  I f  an anomolous cond i t ion  i s  encountered 

between s t a t i o n s ,  i n t e rmed ia t e  s t a t i o n s  and r ead ings  a r e  

e s t a b l i s h e d  and recorded.  

B .  S p e c i f i c a t i o n s  of EM 15:  

Measured q u a n t i t y :  t h e  r e a l  component of t h e  secondary f i e l d  
a t  16 kHz. 

Accuracy: 3 x  1 0 - ' ~ ~  per  one smal l  d i v i s i o n  on t h e  d i r e c t  
r ead ing  meter.  T o t a l  of 20 d i v i s i o n s .  

C o i l  s e p a r a t i o n :  83 cm. 

C o i l  o r i e n t a t i o n :  Axes 3S0  of f  t h e  v e r t i c a l  

Readout: Meter i n d i c a t e s  nega t ive  o r  p o s i t i v e  secondary f i e l d ,  
t h u s  i d e n t i f y i n g  conductors  o r  magnet ica l ly  suscep t ive  
t a r g e t s .  

Con t ro l s :  ON,?OFF switch,  ze ro ing  adjustment .  

B a t t e r y :  7 v o l t s ,  1 ah .  mercury b a t t e r y .  Opera t iona l  l i f e  
80 hours .  

Accessor ies :  Externa l  b a t t e r y  ho lde r  f o r  co ld  weather ope ra t ion .  
canvas c a r r y i n g  case ,  wooden sh ipping  c o n t a i n e r .  

Dimensions: 96 x  1 2  x  2 . 5  cm ( 3 6  x 5 x  1 i n )  

Weight: 1 . 2  k g  ( 2 . 6  l b s )  
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C .  F i e l d  Operat ion of EM 16 

Ro ta t e  swi t ch  t o  s e l e c t  s t a t i o n .  The o p e r a t o r  p re -  

de te rmines  two s u i t a b l e  VLF s t a t i o n s  and c r y s t a l s  a r e  i n s e r t e d  

i n t o  t h e  ins t rument  f o r  t h e s e  s t a t i o n s  ( s t a t i o n  s e l e c t i o n  

depends on t h e  d i r e c t i o n  of t h e  l i n e  g r i d ;  i . e .  d i r e c t i o n  of 

geology,f requency d e s i r e d  and a v a i l a b i l i t y  and d i s t a n c e  of 

s t a t i o n s ) .  The on/off  swi t ch  i s  tu rned  t o  on and t h e  g a i n  

c o n t r o l  r o t a t e d  t o  govern t h e  sound l e v e l  of  t h e  ou tpu t  

s i g n a l .  The ins t rument  i s  o r i e n t e d  s o  t h a t  t h e  lower c o i l  

i s  pe rpend icu la r  t o  t h e  d i r e c t i o n  of t h e  s t a t i o n .  The i n -  

phase  component is measured by rock ing  t h e  ins t rument  forward 

and back,  f i n d i n g  a  minimum n o i s e  n u l l .  The ou t  of phase 

( q u a d r a t u r e )  component is read  by r o t a t i n g  t h e  quad ra tu re  

d i a l  u n t i l  a  minimum n o i s e  l e v e l  is found.  Both r ead ings  

a r e  recorded and t h e  o p e r a t o r  r e p e a t s  t h i s  proceedure  st t h e  

nex t  s t a t i o n .  
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D .  S p e c i f i c a t i o n s  of EM 1 6  

Primary f i e l d :  Hor izonta l  from any s e l e c t e d  VLF- 
t r a n s m i t t i n g  s t a t i o n .  

Frequency range:  Approximately 15  - 25 kc 

S t a t i o n  s e l e c t i o n :  By plug-in  u n i t s .  Two s t a t i o n s  se l ec t ed  
by a  swi tch  on f r o n t  pane l .  

Measured f i e l d :  V e r t i c a l  f i e l d ,  in-phase and quadra ture  
components. 

Accuracy of r ead ings :  2 1% r e s o l u t i o n .  

Range of measurements: In-phase - * 150% o r  - + 90°,  quadra ture  240% 

Output readout :  Nul l -de tec t ion  by an earphone , rea l  and 
quadra ture  components from mechanical 
d i a l s .  

B a t t e r i e s :  6 ,  s i z e  AA pen l igh t  c e l l s .  L i f e  about 200 hours .  

S i z e :  1 6  x  5 .5  x 3 .5  i n .  

Weight: 2 .4  l b s .  



DOMINION OF CANADA: 1 

I 

f ,  D o n a l d  R o b e r t  C o c h r a n e  

Of 6 2 7  H o r n b y  S t ree t ,  

in the Province of British Columbia, d  

TO WIT: 1 t h e  "MI? G r o u p  of c l a i m s ;  

o w i n g  s u m  

V a n c o u v e r ,  B . C .  

o  solemnly declare that t h e  f 011 

expenditures  ensued since t h e  2 3 r d  day of F e b r u a r y ,  1966:  

1. L i n e c u t t i n g  1 2 . 1  m i l e s  @ $ 1 2 5 . 0 0 /  l i n e  m i l e  $ 1 , 5 1 2 .  50 
2 .  Two c o m p o n e n t  ground m a g .  survey 1 2 . 1  m i  4 $ 1 2 5 /  1 , 5 1 2 . 5 0  
3 .  R o n k a  EM16 survey 1 2 . 1  m i  4 $ 1 2 5 . 0 0 / l i n e  m i l e  1 , 5 1 2 . 5 0  
4 .  Supervis ion,  surveying gr id ,  geological  c o n t r o l ,  

da ta  processing and i n t e r p r e t a t i o n  1 2 . 1  m i  @$ 5(1/ $05 . O O  

D B C  
G r a n d  T o t a l  $ 5 , 1 3 2  .50 

and the  f o l l o w i n g  personnel w e r e  e m p l o y e d  on t h e  dates  se t  out  b e l o w :  

D a t e  - / I Address l Work Done 

~ e b . 1 6 , 1 7 / ' 6 7  M a r s h a l l ,  C o c h r a n e ,  6 2 7  H o r n b y  S t . ,  L a y o u t  of g r i d ,  
R o b i l l a r d  V a n c o u v e r ,  B .C .  Mag  b EM o r i e n t a t l o  

F e b . 1 8 - 2 2 / ' 6 7  M a r s h a l l ,  R o b i l l a r d  6 2 7  H o r n b y  S t . ,  L i n e c u t t i n g ;  
V a n c o u v e r ,  B . C .  M a g  survey 

Jan.10-16/ '67 M a r s h a l l ,  R o b i l l a r d  6 2 7  H o r n b y  S t . ,  L i n e c u 3 l i n g  
V a n c o u v e r ,  B .C .  Mag  or iental  

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

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

Province of British Columbia, this 2 3 ! 

* o  
Sub-minzg Recorder 






















