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Statement of Expenditures 

The fol lowing expenses were incur red  f o r  t h e  electro-magnet ic  

survey on t h e  BEND 2R mineral  claim during t h e  per iod  May - June 1977. 

S a l a r i e s  : 

R .  Rivera -- 4 days @ $llO/day $ 440.00 

R .  Cannon -- 8% days @ $9O/day 765.00 

L .  Kiss -- 3% days @ $70/day 245.00 

W. Pent land -- 3 days @ $llO/day 330.00 

F .  Thrane -- 3 days @ $50/day 150.00 

$1,930.00 

Motel Accomodation, meals: 

22 man days @ $30/man day 

Draf t ing ,  Maps: 

2 days @ $60/day 

Report Prepara t ion :  

4 days @ $llO/day 

TOTAL 

660.00 

120.00  

440.00 

$3,150.00 
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INTRODUCTION 

In March 1977 Canex P lace r  Limited optioned t h e  BEND 2R minera l  claim, 

Record Number 254(7), from Seafor th  Mines Ltd.  

I n  May and June 1977 an explora t ion  program cons i s t ing  of l i n e  cu t t i ng ,  

geophysics and reconnaissance s o i l  sampling was completed. 

covers t he  geophysics p a r t  of t h e  program. 

This  r e p o r t  

LOCATION AND ACCESS (51'38"; 118O33'W) 

The BEND 2R,  cons i s t ing  of 20 u n i t s ,  is loca ted  50 mi les  n o r t h  o f  

Revelstoke, B.C, and 4 miles eas t  of t h e  highway t o  t h e  Mica Dam. The 

claim s t r a d d l e s  a small swampy creek i n  t h e  o ld  Goldstream River channel 

approximately 1,000 metres  southwest of t h e  p re sen t  Goldstream River.  

Access is by paved road t o  a po in t  50 mi l e s  no r th  from ReveIstoke 

from which a good logging road extends eastward ac ross  t h e  claim. 

secondary logging roads  provide good access  on t h e  claim.  

Several  

E leva t ions  range from 2100' t o  3500' ASL. The topography i s  moderate 

with t h e  except ion of s t e e p  s lopes  bordering t h e  o ld  Goldstream River channel. 

GEOLOGY 

Outcrops on the  BEND 2R claim a r e  few, being gene ra l ly  l imi t ed  t o  

logging roads  and i n  t h i s  case  t o  t h e  e a s t e r n  one t h i r d  o f  t h e  claim. 

The a r e a  is unde r l a in  by rocks of t h e  Lower Cambrian Lardeau group. 

These rocks  are l a r g e l y  metamorphosed sediments p r e s e n t l y  c l a s s i f i e d  a s  

muscovite, c h l o r i t e  and g r a p h i t i c  s c h i s t s  and occas iona l  beds of  Iimestone 

and q u a r t z i t e .  Talc s c h i s t s  a r e  found l o c a l l y .  

The beds s t r i k e  east-west  and d i p  3Oo-5O0 t o  t h e  no r th .  

The main zone o f  i n t e r e s t  is a limey g r a p h i t i c  s c h i s t  with an o v e r a l l  

width o f  about 300 metres .  This formation i s  be l ieved  t o  be t h e  equivalent  

of t h e  o r e  bear ing  zone at  t h e  Noranda Mines Ltd. p roper ty  some 8 kms. t o  

t h e  e a s t .  

This  g r a p h i t i c  s c h i s t  is bes t  exposed by logging roads  near  t h e  

eas t e rn  claim boundary. 

due t o  t h e  r i s i n g  ground t o  t h e  wes t .  

The su r face  t r a c e  of t h e  zone i s  west-southwest 

Four i r r e g u l a r  beds of t a l c o s e  s c h i s t s  (soapstone) vary ing  from 0 . 5  m .  

t o  1 .5  m. a r e  exposed toward t h e  nor thern  edge of t h e  g r a p h i t i c  zone a t  t h e  
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i n t e r s e c t i o n  of a small creek and a logging road.  

s c h i s t s  ca r ry  minor su lph ide  mine ra l i za t ion  i n  t h e  form o f  p y r r h o t i t e  and 

cha lcopyr i te .  

Associated c h l o r i t i c  

ELECTRO-MAGNETIC SURVEY 

Geological mapping, s o i l  sampling, magnetic and g r a v i t y  surveys done 

by Seafor th  Mines i n  1976 had ind ica t ed  an a r e a  of i n t e r e s t  between l O O + O O W  

and 108+12W, and from 103+00S t o  118+00S. 

done on t h i s  block.  

The e lec t ro-magnet ic  survey was 

Line P repa ra t ion  

A l l  o f  t h e  o ld  l i n e s  which were a t  125 metre  i n t e r v a l s  and 75 metre 

s t a t i o n s  were rechained us ing  20 metre s t a t i o n s .  I n  add i t ion ,  approximately 

10 !as. of  in t e rmed ia t e  l i n e s  were cu t  and chained. 

Methods and Equipment 

Because t h e  topography on t h e  p rope r ty  l o c a l l y  i s  q u i t e  severeand 

because it was not  considered worthwhile t o  survey p r e c i s e  ho r i zon ta l  d i s -  

tance and e l e v a t i o n  d i f f e r e n c e s  between s t a t i o n s ,  t h e  b e s t  E-M technique t o  

use  was judged t o  be  t h e  shootback method. This  technique was developed t o  

handle topographic  and s t a t i o n  spacing i r r e g u l a r i t i e s  i n  an e legant  way. 

Two i d e n t i c a l  c o i l s  a r e  used t o  t ransmi t  and/or r ece ive  s i g n a l s  a l t e r n a t e l y .  

By cons ide ra t ions  of symmetry it i s  easy t o  show t h a t  t h e  d i p  angles  of t h e  

E-M f i e l d  a t  each r ece iv ing  c o i l ,  when no conductor is present  i n  t h e  e a r t h ,  

a r e  equal i n  magnitude. 

t ha t  t h e i r  a l g e b r a i c  sum i s  zero (Crone, 1966).  

These can be  measured with a s ign  convention such 

Options a v a i l a b l e  i n  t h e  use of t h e  shootback E-M method a r e  s i g n a l  f r e -  

quency and t r ansmi t  c o i l  o r i e n t a t i o n .  

usua l ly  y i e l d s  a s t r o n g e r  anomaly from a given conductor,  but  a t  t h e  expense 

of a high "noise" l e v e l  due t o  thunderstorm a c t i v i t y .  This  o r i e n t a t i o n  a l s o  

y i e lds  a wider n u l l  which makes tak ing  readings  more d i f f i c u l t  and mental ly  

f a t igu ing  f o r  t h e  ope ra to r .  

a s  t o  ob ta in  a b e t t e r  s igna l - to -no i se  r a t i o  i n  t h i s  conductive a rea .  

A ho r i zon ta l  t r ansmi t  c o i l  conf igura t ion  

A v e r t i c a l  t r ansmi t  c o i l  was t h e r e f o r e  chosen SO 

By using lower f requencies  we can "tune out" anomalies due t o  poor con- 

duc tors  such a s  small  f a u l t  zones. The h igher  t h e  frequency, t h e  higher  t h e  

response from weak conductors,  but  a good conductor ' s  response i s  not expected 

t o  inc rease  much with frequency. 

quencies: 390Hz and 1830Hz. 

- 
On t h i s  proper ty  we chose t o  use  two f r e -  

A s  w i l l  be  shown l a t e r ,  t h e  two frequency in fo r -  
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mation i s  requi red  t o  ob ta in  unambiguous apparent  r e s i s t i v i t y  va lues .  

Measurements cons i s t ed  of determining t h e  tilt ang le  and c a l i b r a t e d  

f i e l d  s t r e n g t h  (FS) wi th  t h e  r e c e i v e r  c o i l  i n  t h e  n u l l  p o s i t i o n  at  each 10  m. 
or  20 m .  s t a t i o n .  Thus a t o t a l  o f  8 readings  r e q u i r e  record ing  a t  each 

s t a t i o n !  

a reas  and on f i l l - i n  l i n e s .  A 60 m.  i n - l i n e  c o i l  s epa ra t ion  was used,  which 

gives  a nominal 30 m. depth  of exp lo ra t ion .  The FS reading obtained at  each 

r ece ive r  c o i l  was summed and p l o t t e d  at t h e  midpoint between t h e  two c o i l s ,  

t he  same p l o t  p o s i t i o n  used f o r  t h e  r e s u l t a n t  t ilt  angle  measurement. 

The 390 Hz information w a s  no t  taken i n  obviously non-conductive 

The shootback E-M equipment used was manufactured by Crone Geophysics 

Ltd. of Toronto, and is known as t h e  CEM u n i t .  Banks o f  3 - 6v. d r y  c e l l  

l an t e rn  b a t t e r i e s  were used f o r  power. 

The c a l i b r a t i o n  procedure used i s  as fo l lows:  where r e s i s t i v e  l e v e l  

ground was encountered t h e  ga in  s e t t i n g s  on both instruments  were s e t  s o  as 

t o  cause a maximum reading  of 100 on t h e  f i e l d  s t r e n g t h  meter while  a l t e r n a t e l y  

t r ansmi t t i ng  with a ho r i zon ta l  loop. 

b e t t e r  r e s o l u t i o n  of t h e  FS a t  n u l l .  

I n t e r p r e t  a t  i on Procedures 

The i n t e r p r e t a t i o n  o f  t h e  Shootback E-M d a t a  proceeds along two l i n e s .  

F i r s t ,  anomalous events  and con tac t s  def ined a s  sudden changes i n  t h e  l e v e l  

of response a r e  picked and rated. 

l e n t i c u l a r  bodies  of v a r i o u s  depths ,  d i p s  and th i cknesses  a r e  shown on 

Figure 1. These curves were abs t r ac t ed  from two sources :  (1) model s t u d i e s  

provided by Crone Geophysics, and (2)  Lin, 1969. The curves from Lin a r e  

not s t r i c t l y  a p p l i c a b l e  s i n c e  they  were der ived  f o r  a t r a n s m i t t e r  o r i e n t a t i o n  

15' o f f  t h e  v e r t i c a l ) .  

The ga in  s e t t i n g s  were then  doubled f o r  

(The expected tilt angle  responses  from 

Because of t h e  shal low depth expected f o r  t h e  conductors a t  t h e  proper ty  

most of t h e  "event" i n t e r p r e t a t i o n  r e l i e s  on d i sce rn ing  an upward peak f lanked 

by two lows having a 60 m. + d i s t a n c e  between t h e  lows. 

of thw FS response over  many of t h e  s t ronge r  anomalies l eads  t o  t h e  use of 

t h i s  c h a r a c t e r i s t i c  as a c r i t e r i a  f o r  p ick ing  weaker anomalies. 

A pronounced weakening 

In t e rp re t ed  c o n t a c t s  a r e  shown on t h e  p r o f i l e s  and p lan  maps as a Y e r t i c a l  

l i n e  with "R" s c r ibed  on t h e  r e s i s t i v e  s i d e  and "C" on t h e  conduct ive s i d e  of 

t h e  contac t .  Anomalous elrents i n t e r p r e t e d  a s  t h i n  s t e e p l y  dipping conductive 

zones a r e  marked with a v e r t i c a l  arrow a t  t h e  apex of t h e  body. These events  

a r e  ra ted  under t h e  r u l e s  given i n  t h e  next s e c t i o n  

7 0 0  BURRARD BUILDING 1 0 3 0  WEST GEORGIA STREET VANCOUVER, B.C.. CANADA V6E 3A8 ( 6 0 4 )  682-7082  



- 6 -  

R e l i a b i l i t y  -- A (Def in i t e  anomaly) is e a s i l y  d i sce rnab le  on t h e  1830 Hz 

tilt angle  p r o f i l e  and i s  marked by a sharp  drop i n  t h e  FS 

a t  n u l l  over t h e  apex. 

-- B (probable anomaly) i s  d i sce rnab le  on t h e  1830 tilt angle  

p r o f i l e  but  wi th  some u n c e r t a i n t y .  

p re sen t  on t h e  FS a t  n u l l  p r o f i l e .  

Some support  must be  

-- C (poss ib l e  anomaly) has  an ambiguous d ip  angle  s i g n a t u r e  but  

is marked by a c l e a r  FS at  n u l l  minimu. Another c r i t e r i o n  is 

a f a i r l y  c l e a r  tilt angle  anomaly lacking  confirmation on t h e  

FS at n u l l  p r o f i l e .  

S t rength  -- 1 (strong)  has  a 1830 Hz tilt angle  amplitude (peak t o  t rough)  

g r e a t e r  than 10'. 

-- 2 (moderate) has  t h e  amplitude g r e a t e r  t han  50 but  l e s s  than  loo.  
-- 3 (weak) has  t h e  amplitude l e s s  than  5 0 .  

Thus, f o r  example, a d e f i n i t e  and s t rong  anomaly would be  r a t e d  A-1  while  

a poss ib l e  weak anomaly would be  r a t e d  C-3. 

Fur ther  a n a l y s i s  of anomalous shootback E-M events  involving de termina t ion  

of depth,  d i p  and cond ic t iv i ty - th i ckness  product according t o  t h e  curves  of 

Lin, 1969, is not considered p o s s i b l e  f o r  our d a t a  given t h e  d i s tu rbed  n a t u r e  

of t h e  p r o f i l e s .  

The second l i n e  followed i n  t h e  i n t e r p r e t a t i o n  of t h e  shootback E-M d a t a  

u t i l i z e s  t h e  r e s u l t s  of a recent  s tudy of t h e  behaviour of t h e  D-M f i e l d  over 

a conductive layered e a r t h  (Saydam, 1975). On Figure  2 is shown t h e  response 

of t h e  shootback method over  an homogeneous e a r t h  a s  a func t ion  of e a r t h  resis- 

t i v i t y .  The t o p  s e t  o f  t h r e e  curves r e l a t e s  t o  t h e  tilt  angle  response a t  3 

f requencies;  t h e  bottom s e t  r e l a t e s  t o  t h e  FS at  n u l l  reading a t  t h r e e  f r e -  

quencies,  and t h e  bottom r e s i s t i v i t y  s c a l e s  r e l a t e  t o  3 d i f f e r e n t  c o i l  s epa ra t ions .  

Five reg ions  along t h e  r e s i s t i v i t y  a x i s  i n  Figure 2 a r e  r e a d i l y  determinable  

by two frequency surveys i n  t h e  f i e l d .  

reg ions  a r e  def ined  by t h e  four  ind ica ted  "break points"  where t h e  n a t u r e  of 

t h e  curves changes i n  some b a s i c  way. Table 1 l i s t s  t h e  c r i t e r i a  f o r  recog- 

n iz ing  these  "break poin ts"  on our two frequency 60 m .  c o i l  s epa ra t ion  survey. 

These f i v e  c h a r a c t e r i s t i c  r e s i s t i v i t y  
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Break Point  

T A B L E 1  
Def in i t i on  o f  "break poin ts"  i n  t h e  Shootback E-M 

Layered Ear th  Response Curves 

F ie ld  s t r e n g t h  a t  
Null  C r i t e r i o n  T i l t  Angle C r i t e r i o n  

1 
2 
3 
4 

\tilt ang le \  1830 = loo FS 1830>FS 390 
I tilt angle  I FS 1830=FS 390 
\tilt angle1 

1 tilt angle  I 1 8 3 0 ( \ t i l t  angle1390 FS 1830=FS 390 

1830>l t i l t  angle1 390 
1830= ltilt angle)  390 

Region Lying Between 
These "Break Points"  

No E-M Response 
Above No. 1 
Between 1 and 2 
Between 2 and 3 
Between 3 and 4 
Below No. 4 

Apparent R e s i s t i v i t y  
Range, Ohm-m Geophysical Maps 

How Marked on t h e  

R e s i s t i v i t y  >200 
R e s i s t i v i t y  >30 
30) r e s i s t i v i t y  )7 

7) res i s t i v i t y  > 2  
22 r e s i s t i v i t y  >% 
%> r e s i s t i v i t y  

Analysis  o f  t h e  seve ra l  layered e a r t h  models i n  Saydam, 1975 shows t h a t  

s i m i l a r  "break poin ts"  can be def ined  i n  almost every 2 l a y e r  case,  but  t h a t  

t h e  r e s i s t i v i t y  f i g u r e s  change a s  a func t ion  of t h e  layered e a r t h  parameters,  

both f o r  r e s i s t i v e  and conductive overburden. 

va lues  a t  each of t h e  breaks f o r  va r ious  two l a y e r  s i t u a t i o n s .  

Table 3 g ives  the  r e s i s t i v i t y  

xxxxxxxxxxxxxxxxxxxx 
Blank 
Blank 
Bar above l i n e  colored orange 
Bar below l i n e  colored r ed  
Both b a r s  
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Depth t o  

I A B L L  3 
Summary o f  Changes t o  t h e  "Break Point" R e s i s t i v i t y  

Values f o r  Various Two Layer Ea r th  Cases. 
A 60m. Coi l  Separa t ion  i s  Used Throughout 

A. R e s i s t i v e  Overburden ( R e s i s t i v i t y  o f  Overburden is 10 times 

R e s i s t i v i t y  of Conductive Basement, Ohm-m 

0 (homogeneous ea r th )  
8 m. 

15 m.  
30 m. 

30 7 2 0.5 
2 2  5 1 . 3  0.1 
17 4 0.6 0 .1  

8 1 0 . 2  0.1 

Depth t o  

I n f i n i t y  (homogeneous 

30 m.  
15 m.  
8 m .  

e a r th )  

R e s i s t i v i t y  o f  Conductive Overburden, Ohm-m 

30 
20 
16 
9 

Resu l t s  

The electro-magnet ic  r e s u l t s  a r e  p l o t t e d  i n  p r o f i l e  and on a p l a n  map on 

a s c a l e  of 1:4000. 

The electromagnet ic  r e s u l t s  as d isp layed  on Figure  3 show i n  some d e t a i l  

t h e  layout  of t h e  va r ious  e l e c t r i c a l  conductors found on t h e  p rope r ty .  

apparent s t r i k e  o f  t h e  s e t  of conductors changes very  s l i g h t l y  from due e a s t  

on l i n e  100 W t o  N6S0E around l i n e  106+25W. Allowing f o r  t h e  l o o  t o  20° 

r o t a t i o n  o f  s t r i k e  due t o  a 200 m. r e l i e f  and a d i p  of from 30 t o  4S0N on t h e  

western l i n e s  we g e t  an approximate t r u e  s t r i k e  of  N800E. 

The 

The electromagnet ic  r e s u l t s  are dominated by a 400 m .  wide (apparent  

thickness)  conductive environment very  emphat ical ly  de l imi ted  by an almost 

absolu te ly  "dead" e l e c t r i c a l  response on e i t h e r  s i d e .  The conductive zone 

i s  t raced  f o r  a s t r i k e  length  o f  1 Ion. and extends o f f  t h e  g r i d  i n  both  

d i r e c t i o n s .  

The t r u e  th ickness  of t h e  conduct ive zone can be determined on a s e c t i o n  

by sec t ion  b a s i s  by f i rs t  so lv ing  f o r  t h e  apparent d i p  on s e c t i o n  then  

co r rec t ing  f o r  topography and s t r i k e .  Using Keevi l ' s  1977 f i g u r e  of 36ON 

f o r  d ip  of f o l i a t i o n  r o t a t i n g  4S0 and rounding t o  30' d i p  on t h e  s e c t i o n a l  

7 2 0.5  
7 2 0.5 
4 . 5  1 . 6  0.4 
3 1 0.3 

700 B U R R A R D  B U I L D I N G  * 1030 W E S T  G E O R G I A  S T R E E T  . V A N C O U V E R .  B.C., C A N A D A  V 6 E  3 A 8  ( 6 0 4 )  682-7082 



- 9 -  

Line 
No. 

l O O + O O W  
100+62W 
101+25W 
101+97W 
102+50W 
103+12W 
103+75W 
104+37W 
105+OOW 

shee t s  we ob ta in  t h e  f i g u r e s  f o r  s t r a t i g r a p h i c  th i ckness  shown on Table 4. 

T A B L E  4 

To ta l  conductive 
Apparent Thickness [m, 
Along I n  s e c t i o n  
Line at 30° 

Apparent Dip 

430 2 00 
470 240 
570 270 
670 330 
740 360 

680 330 
700 360 
770 370 

710 , 330 

a1 Set 
one 
r r u e  
Thick. 
ness  
(m) 
- 

140 
170 
190 
230 
250 
230 
230 
250 
260 

~ 

1 
2 
1 
3 
3 

ion wi th in  t h e  C 
Wide Conductive 

Sub-Uni t 

30 
55 
55 
70 4 
55 5 
70 

2 
2 
4 
3 
4 

iductive Zone 
lo. of d i sce rnab le  

4 
3 
1 
1 

E-M events  
: l ass :  

0 
1 
0 
0 

A 

1 
0 
0 
1 
1 
1 
0 
1 
1 

___ 

' 

ohm-m i s  marked with the  orange coloured b a r  on t h e  p r o f i l e s  and on Figure 3. 

The most conductive p a r t  of t h e  sub-uni t  along s t r i k e  is around l i n e  103+75W. 

Its i n t e r p r e t e d  t r u e  th ickness  is i n  t h e  range 25-7Om. (see Table 4 ) .  

That t h e  remaining conductive sub-uni t s  w i th in  our conductive zone a r e  

represent ing  t h i n ,  h ighly  g r a p h i t i c  beds i s  t h e  most l i k e l y  i n t e r p r e t a t i o n .  

The hope is, of course,  t h a t  one o r  more of them rep resen t s  a massive s u l f i d e  

depos i t  e i t h e r  a t  sub-outcrop o r  a few hundred meters  down d i p .  

. 

RECOEIMENDATIONS 

A d r i l l  ho le  is recommended at  t h i s  t ime t o  t e s t  t h e  most favourable 

combination of anomalies y e t  encountered on t h e  proper ty .  The 150 m .  long 

recommended h o l e  should be  co l l a red  a t  o r  nea r  102+50W, 106+20S and d r i l l e d  

a t  -SOo toward g r i d  south.  

y i e l d  a b e t t e r  angle  t o  t h e  bedding, but  may miss t h e  source of t h e  magnetic 

anomaly. If t h e  magnetics a r e  f u l l y  explained by t renching  then  a due south  

azimuth is recommended. The t a r g e t  bed should be encountered a t  about 70 m .  

A s l i g h t  dev ia t ion  i s  azimuth t o  t h e  eas t  w i l l  

RWC: j p t  
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