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INTRODUCTION 

-Giant Exp lo ra t ions  L i m i t e d  (N,P,L. ) and Mascot 

Copper Mines Limited ( N . P . L . )  are c a r r y i n g  o u t  mine ra l  

e x p l o r a t i o n  i n  a area centered  on O l d  Set t ler  Mountain 

northwest of Hope, B,C.  

The p rope r ty  c o n s i s t s  of 346 c l a i m s ;  bounded on the 

w e s t  by Harr i son  Lake, on t h e  sou th  by B e a r  Creek, and t o  t h e  

no r th  by Cogburn Creek. The Fraser r i v e r  l i e s  6 m i l e s  east. 

Exp lo ra t ion  work dur ing  t h e  y e a r s  1970 - 1973 

disclosed a number of zones on t h e  p rope r ty  which deserved 

more detailed e x p l o r a t i o n ,  One such zone, termed A r e a  -6, 

was examined u t i l i s i n g  g r i d  l i n e s  for  c o n t r o l .  

I n  t h e  i n t e r v a l  1970 - 1971, geo log ic  and 

topographic maps were prepared f o r  A r e a  -6, and magnetic and 

geochemical surveys were undertaken, I n  1971, a modest d r i l l i n g  

c 



program, employing a n  x-ray machine, w a s  i n i t i a t e d  t o  test 

outcroppings of minera l ized  pyroxeni te ,  The l a t t e r  work 

encountered low-grade nickel-copper m i n e r a l i z a t i o n  i n  a zone which 

has  not  y e t  been f u l l y  d e l i n e a t e d ,  

During t h e  1975 season, a d d i t i o n a l ' l i n e s  w e r e  c u t  

on t h e  A r e a  -6 grid over t h e  m o s t  f avo rab le  ground, and a n  

e lec t romagnet ic  survey w a s  carried o u t  du r ing  t h e  period 

June  9 t h  t o  June  13th, 1975, 

PROPERTY - LOCATION & ACCESS (MAPS 6 - S - I & 2) 

The claims on which t h e  survey w a s  performed are 

located near  t h e  j u n c t i o n  of Daioff  and T a l c  creeks, approximately 

6 m i l e s  south-southeast  f r o m  t h e  logging community of Bear 

Creek, 

A logging road o r i g i n a t i n g  near  t he  B e a r  Creek camp 

paral le ls  T a l c  Creek up t o  t h e  j u n c t i o n  w i t h  Daioff  Creek;  

however, t h e  road is  not  be ing  c u r r e n t l y  used and a cons ide rab le  

p o r t i o n  has  sloughed i n t o  Talc Creek. 

I n  order t o  c a r r y  ou t  t h e  1975 geophys ica l  work, it 

w a s  necessary t o  b r i n g  i n  a crew and camp equipment by h e l i c o p t e r .  

The claims on which t h e  e l ec t romagne t i c  survey  took 

place are: 

claim Record No. Anniversary D a t e  

N i  256 22023 J u l y  25 
J u l y  25 

N i  263 (FR) 27174, October 21 
N i  717 ( F R )  27176 : October 21 

N i  258 22025 .. - 
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GENERAL GEOLOGY 

k 
\ 

The T a l c  Creek - Daioff Creek j u n c t i o n  is  a n  

area i n  which s t r o n g  f a u l t i n g  h a s  occurredsuch  t h a t  r a t h e r  

d i v e r s e  rock t y p e s  have been placed i n  close proximi ty .  A body 

of b io t i te  q u a r t z - d i o r i t e  occur s  immediately t o  t h e  n o r t h e a s t  

of t h e  j u n c t i o n ,  a n  altered basic i n t r u s i v e  is  s i t u a t e d  a s h o r t  

d i s t a n c e  southwest ,  and a m i n e r a l i s e d ,  altered, p y r o x e n i t e  

u n d e r l i e s  A r e a  -6, which is  less t h a n  a c la im- length  t o  t h e  

s o u t h e a s t .  

AREA -6 GEOLOGY (MAP 6 - S - 04) 
A r e a  - 6 - s t r a d d l e s  t h e  nose of a s p u r  which r u n s  w e s t  

from O l d  Sett ler Mountain, The n o r t h  s ide and nose of t h i s  

r idge is  u n d e r l a i n  by  a u r a l i t i z e d  p y r o x e n i t e  i n  f a u l t  c o n t a c t  

w i t h  metasediments t o  t h e  east ,  p e r i d o t i t e  o c c u r s  on t h e  

sou the rn  f l a n k  of t h e  r idge.  

The n o r t h e r n  par t  of A r e a  -6 is t r a n s e c t e d  by 

northwest  and n o r t h e a s t  t r e n d i n g  j o i n t  and f a u l t  sys tems w i t h  

a t t e n d a n t  u r a l i t i c  a l t e r a t i o n ,  There is a good c o r r e l a t i o n  

between t h e  e x t e n t  of u r a l i t i c  a l t e r a t i o n  i n  t h e  p y r o x e n i t e ,  
. .  

and t h e  abundance of s u l f i d e s ,  c o n s i s t i n g  main ly  of p y r i t e  

and p y r r h o t i t e ,  accompanied by minor amounts of c h a l c o p y r i t e .  

The pe r ido t i t e  i n  A r e a  -6 c o n t a i n s  s m a l l  blebs and seams of 

magnet i te ;  however, t h e  rock  c o n t a i n s  f e w ,  if any,  v i s i b l e  s u l f i d e s .  
0 0 0 - 4  
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a s t a t i o n  i n  A r e a  6 on cross l i n e  23 and s i t u a t e d  2700 feet  w e s t  

of t h e  o r i g i n a l  bas-e l i n e .  Due t o  steep c l i f f s  o c c u r r i n g  

a t  t h e  nose of t h e  spu r ,  a number of t h e  1971 cross l i n e s  

were no t  s t r a i g h t  and new cross l i n e s  w i t h  numbering 

i n c o n s i s t e n t  w i t h  t h e  old were p u t  i n  t o  cover  open 

ground (e.g.8 l i n e  56).  

0 0 0 05 

Diamond d r i l l i n g  h a s  demonstrated t h e  presence  of 
. .  

disseminated  s u l f i d e s  and altered p y r o x e n i t e  a t  depth ;  

n e v e r t h e l e s s ,  no massive s u l f i d e s  have been encountered,  nor  

have t h e  boundar ies  of t h e  f a v o r a b l e  zone been d e l i n e a t e d .  

SURVEY G R I D  (2.8 l i n e  m i l e s ,  M a p  6-S-03) 

Two new base l i n e s ,  A and B, w e r e  e s t a b l i s h e d  i n  t h e  

n o r t h e a s t e r n  par t  of A r e a  6 as  shown i n  color on Drawing 
+ 

No. 6-S-03, w i t h  east-west cross l i n e s  a t  - 50' i n t e r v a l s  i n  
+ 

t h e  no r the rn  par t ,  and - 100'  i n t e r v a l s  i n a t h e  sou the rn  par t .  

U s e  w a s  made of e x i s t i n g  l i n e s  f r o m  t h e  old 1971 geologic 

gr id  (400' spac ing)  whenever possible, and i t s  numbering system, 

i n  l a r g e  par t ,  r e t a i n e d .  
* 

The gr id  has a f i v e  d i g i t  number t o  d e s i g n a t e  each  

s t a t i o n .  The first d i g i t  r e p r e s e n t s  t h e  area number; t h e  

nex t  t w o ,  t h e  l i n e  number; and t h e  l a s t  t w o ,  i t s  d i s t a n c e  

f r o m  t h e  o r i g i n a l  base l i n e ,  For example, 6-23-27 d e f i n e s  
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ELECTROMAGNETIC SURVEY ( 4  l i n e  m i l e s ,  M a p  6 - S - 0 3 )  

The Ronka E M 4 6  e l e c t r o m a g n e t i c  ins t rument  

w a s  used for  t h i s  survey.  The s t a t i o n  u t i l i z e d  w a s  NPG 

S e a t t l e ,  t r a n s m i t t i n g  on 18.6 k i l o c y c l e s ,  250  kw, 

and b e a r i n g  approximately 190 ( t r u e ) .  Readings 

( i n  Phase and Quadra tu re )  were t a k e n  eve ry  25 '  

on t h e  cross l i n e s .  A base s t a t i o n  w a s  read i n  t h e  morning 

and l a t e  a f t e r n o o n  t o  check t h e   instrument.'^ 

0 

performance. 

The in s t rumen t  w a s  o r i e n t a t e d  f a c i n g  approximate ly  
0 

east a l o n g  t h e  cross l i n e s  (100 t r u e )  and a record 

was kep t  of topography and t h e  d r a i n a g e  f e a t u r e s  

encountered.  The e l ec t romagne t i c  su rvey  aggregated 4 

l i n e  m i l e s .  

PRINCIPLE OF OPERATION - RONKA-16 

The VLF-radio s t a t i o n s  o p e r a t i n g  fo r  communications 

w i t h  submarines have a v e r t i c a l  an tenna .  The an tenna  c u r r e n t  

is t h u s  v e r t i c a l ,  c r e a t i n g  a c o n c e n t r i c  h o r i z o n t a l  magnet ic  f i e l d  

around them. 

in t h e  ground, t h e r e  w i l l  be secondary f i e l d s  r a d i a t e d  from 

When t h e s e  magnet ic  f i e l d s  m e e t  conduct ive  bodies 

. .6 
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t h e s e  bodies. T h i s  equipment measures t h e  v e r t i c a l  components 

of t h e s e  secondary f i e l d s .  

The EM16 is simply a s e n s i t i v e  r e c e i v e r  cove r ing  

t h e  frequency band of t h e  new VLF-transmit t ing s t a t i o n s ,  w i t h  

means of measuring t h e  v e r t i c a l  f i e l d  component. 

The r e c e i v e r  has  t w o  i n p u t s  w i t h  t w o  r e c e i v i n g  c o i l s  

b u i l t  i n t o  t h e  ins t rument .  One c o i l  has  a normally v e r t i c a l  

ax i s  and t h e  o t h e r  a h o r i z o n t a l  ax is .  

The s i g n a l  from one of t h e  co i l s  ( v e r t i c a l  ax is )  is  

first minimized by t i l t i n g  t h e  co i l .  The t i l t - a n g l e  i s  

c a l i b r a t e d  i n  pe rcen tages .  The remaining s i g n a l  i n  t h i s  c o i l  

is f i n a l l y  ba lanced  o u t  by a measured p e r c e n t a g e  of a s i g n a l  

from t h e  o t h e r  c o i l ,  af ter  b e i n g  s h i f t e d  by 90°. The axis  of 

t h i s  co i l  is a t  r i g h t  a n g l e s  t o  t h e  ax is  of t h e  first c o i l  

and is  kept  normally para l le l  t o  t h e  pr imary f i e l d .  

I f  t h e  s i g n a l s  from t h e  secondary f i e l d  are s m a l l  

compared t o  t h e  pr imary h o r i z o n t a l  f i e l d ,  t h e  mechanical  tilt- 

angle is  a n  a c c u r a t e  measure of t h e  v e r t i c a l  real-component,  and 

t h e  compensationri ' /2-~ignal from t h e  h o r i z o n t a l  c o i l  is measure- ' 

of t h e  quadra tu re  v e r t i c a l  s i g n a l .  

SPECIFICATIONS - RONKA-16 
Primary F i e l d :  

Frequency Range : 

H o r i z o n t a 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 .  , 

? 
Approximately 15-25 kc. 

. .  
I , .  
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S t a t i o n  S e l e c t i o n :  

Measured F i e l d  : 

Accuracy of Readings : 

Range of Measurements: 

Output Readout: 

Batteries: 

S i z e :  

Weight: 

By plug- in  u n i t s .  Two s t a t i o n s  
selected by a swi t ch  on f r o n t  pane l .  

V e r t i c a l  f i e l d  in-phase and 
q u a d r a t u r e  components. 

. I  * 1% r e s o l u t i o n  
1 

In-Phase 2 150% or 
+ q u a d r a t u r e  2 40”/0 

N u l l - d e t e c t i o n  by  a n  earphone, real  
and q u a d r a t u r e  components f r o m  
mechanical  d ia ls .  

6, s i z e  AA p e n l i g h t  cells .  L i f e  
abou t  200 hours .  

16 x 5.5 x 3.5 i n .  (42 x 14 x 1 2  an) 

2.4 lbs. (1.1 kg) 

CONCLUSIONS AND RECOMMENDATIONS 

N o  marked c r o s s o v e r s  are v i s i b l e  on t h e  plot ted 

prof i les  (see Maps 6-S-05 and 6-S-06) and t h e  v a r i a t i o n s  

i n  tilt a n g l e  can g e n e r a l l y  be a t t r i b u t e d  t o  topographic  

f e a t u r e s  such as  a n  a b r u p t  change of s l o p e ,  or t h e  p re sence  

of a s u r f a c e  or subsu r face  water cour se .  However, i n  t h e  

nor thwes tern  part  of t h e  surveyed area, where it is u n d e r l a i n  

,by sediments ,  some c o r r e l a t i o n  between tilt a n g l e  and 

’ s u l p h i d e  m i n e r a l i z a t i o n  w a s  noted i n  t h e  f i e l d .  

I n  order t o  o b t a i n  a better a p p r e c i a t i o n  of t h i s  

c o r r e l a t i o n ,  f i r s t  d e r i v a t i v e  p rof i les  were plot ted for  

l i n e s  6-22 t o  6-22 3/4 and t h e  effects of topography t h u s  

.. - . . . .8 
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minimized, F e w  of t h e  c a l c u l a t e d  rates of change of 

tilt were found t o  exceed 0.200/, per foot - t h e  m a x i m u m  

rate of change of tilt which might be caused by a change 

i n  t h e  slope of t h e  ground s u r f a c e  - n e v e r t h e l e s s  a 

d e f i n i t e ,  a l though weak, r e l a t i o n s h i p  between tilt ang le  

and t h e  observed su lph ide  m i n e r a l i z a t i o n  w a s  confirmed, 

The prof i les  have been plotted as  i f  viewed 

from t h e  n o r t h  and high p o s i t i v e  va lues  of t h e  first 

d e r i v a t i v e  i n d i c a t e  anomalous condi t ions .  Three n o r t h  

s t r i k i n g  zones, marked A, B, and c on Maps 6-S-05 and 

6-S-07 show higher  than  average c o n d u c t i v i t y  and t h e r e  

is some evidence t o  sugges t  t h a t  t h e s e  zones coalesce t o  

one body cen te red  on l i n e  6-22 3/8. The s t r i k e  of t h e  

zones is more or less p a r a l l e l  t o  t h e  s c h i s t o s i t y  of 

t h e  sediments and a lso t h e  t h e  pyroxeni te  i n t r u s i v e  

c o n t a c t  a s h o r t  d i s t a n c e  t o  t h e  w e s t ,  

I t  i s  recommended t h a t  diamond d r i l l i n g  be 

undertaken t o  test  these conduct ive zones i n  order t o  

determine whether t h e  h ighe r  t h a n  average conduc t iv i ty  

is  caused by su lph ide  m i n e r a l i z a t i o n  i n  t h e  sediments 

themselves or by nickel-copper m i n e r a l i z a t i o n  i n  t h e  

underlying i n t r u s i v e  near  i t s  c o n t a c t  w i th  t h e  

sedimentary capping, 

.. - 
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PERSONNEL 

From June  9 t o  June  13, 1975 work on t h e  

Daioff Creek A r e a  -6 g r i d  w a s  carried o u t  under t h e  

supe rv i s ion  of t h e  au tho r .  The personnel  w e r e  as 

follows : 

I ra  S o  R o t e  

Don M c C o o l  

K a r l  R. McLean 

#205 - 1717 Comox S t . ,  Vancouver, B. C. 

250 E a s t  1 5 t h  St.8 North Vancouver, B. C. 

EXPENDITURES 

Expendi tures  i n  connect ion w i t h  t h e  work done 

on t h e  Daioff Group are as fol lows:  

COST STATENENT RE 
EXPLORATION WORK AT 
THE DAIOFF GROUP 

1. Rote Period: June 9 - June 13 i n c l u s i v e  

/ 

Days Worked: 

Per iod:  June  23 - June 25 i n c l u s i v e  
Days Worked: 
3 days @ $80.00 pe r  day 

5 days @ $80.00 per day $ 400.00 

Reports and Maps 

c 

0 0 0 0 010 

* r e  



D o  M c C o o l  

K. McLean 

Days worked: 
5 days @ $40/day 

P e r i o d :  J u n e  9 - June 
Days worked: 
5 days @ $40/day 

13 

13 

EQUIPMENT RENTALS 

Ronka-16 E ,M. Instrument 

VEHICLE RENTAL 

Chev 3/4 ton  truck with canopy 

i n c l  

- $ 200.00 . .  

incl. 

$ 200000 

$1040.00 $1040.00 

$ 100.00 

5 .  days '@ $22/day 
Operat ion 

2 t r i p s  to move men and equipment to and 
f r o m  Daioff Creek - 

$ 110.00 
$ 10000 

$ 120.00 $ 120.00 

HELICOPTER CHARGES 

CAMP S U P P L I E S  AND FOOD FOR 3 men 

5 days @ $35/day 

ENGINEERING SUPPLIES 

Chain, axe, report p r i n t i n g ,  etc. 

TOTAL EXPENDITURES 

I 

$ 331.17 

$ 185.00 
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I, I ra  S ,  Rote of t h e  C i t y  of Vancouver i n  t h e  Province  
of B r i t i s h  Colunibia hereby c e r t i f y :  * 

10 

2, 
a .  

. 3, 

4, 

5 ,  

6 ,  

That I a m  engaged i n  work as a 
Geologist and reside a t  #205 - 
17+7 .Cornox Street, Vancouver 5, 
British Colwnbra. 

That I a m  a graduate  of t h e  Un ive r s i ty  
of Guelph wi th  an Honours Bachelor of 
Science degree, 

That I have done' t w o  yea r s  work'towards 
an M ~ S C ,  i n  Geology a t  t h e  Un ive r s i ty  
of B r i t i s h  Colwnbia ,  

That I have practiced as a n  exp lo ra t ion  
Geologist for  six yea r s ,  

That I have pe r sona l ly  done work on the 
claims mentioned i n  t h i s  report ,  

That I a m  p r e s e n t l y  employed by Giant  
Mascot Mines Limi ted  

DATED t h i s  twenty- f i f th  day of June, 1975, 

I 

Ira S o  R o t e  
Geologist 

.. . 

.. 



- .  . . .  

APPENDIX I 
F i r s t  D e r i v a t l v e  Method * 

. 
+lo4 (a) T l l t  AII~JIO Gtation Spacing 

Prof 1 Ir. .I 25 foot  

FACING 

-la 
r"- s! ~ r,L -re-- -0- -3 

I 
0, < I 

2: 1 
d &  t I 

\ I 
i, 8 

1 
t 7 -m C Q  \ I 
\ I 
t I 
t I 
b . I  

-40, , \  2 

.(b) F i r s t '  Derivative Profile ' 

("Slope' or "grsdicnt'of tilt angle profile above) 
-60r 

Table 8 k )  
STATIONS TIL9 ANGLE DIFFE~E3"'E FIRST -2 'IIVATIVE . 

(DEGREES ) v i x i i i E % r  7 - 5 E x C E  i/POoT) 
1 +1 tb: +0.5 + O .  12 
2 1.5 + l r O  0 .*I4 
3 .  2.5 +1.2 . 0.05 
4 3.7 +1.3 0.05 
5 5.0 +1.5 0.06  
6 6 .5  +1.5 0.06 
7 8.0 +2 20 +0.08 
8 +10 .o -10.0 -0.40 
9 0 -10.0 -0.40 
10 -10.0 +2.0 +0.00 
11 -8.0 +l.S +0.06 
ETC. ETC . ETC . ETC . 

FIGURE 8. Producing First Derivativc Prdiies 
from Tilt Angle Profiles . 

5. The First Derivative hhcthod 00 
. Reducing Topographical 

The rate of change (or first deri- 
vative, or slope) of the tilt angle 
profile is oftcn iiiorc diagnostic than 
the slniple "crossover" typo of intcr- 
pretation since it niorc clcarly out- 
lines zones of high conductivity and 
w!thout niuch interfercncc froni tho 
topography. This is duc to tho Pact the 
first derivativo (or ratc o f  clixngc) UC 
the tilt Pnglo duo to ;I initicralizcd 
zono 1s gcticrally l a rwr  than tho 
mawinruin 0.1 dcgrcc ltcr foot duo 
to topocrii plr ical c1i;iri~:cs. 

The first dcrivativc protilo is con- 
rtructcd by subtractiw tho tilt anfilo 
values of adjnccnt statiorrs, dividing by 
the distnnco bctwccti t h c w  two nta- 
tlons, and iissifitiing tho renultitw 
"dopa" or "first dcritoirtivu" to tho 
nild point. This is I1Iiistr;tttvl in Cimiro 
8. Noto . thitt thiti profilo is l h t t c d  
tor an olwriitor ftrchih' rir:ht ( 4 1, 
honco t i t i  1-icrcnno i r r  tilt ant90 i H  
otrcoitrrtt!r~d firrit. I r r  ' I ' i 11h~  r i (  c )  riot 
all tilt ;itti:ltl virluan iirt9 llntutl dtrco 
tho profi lu iti ~ I H M ~ I I I ~ ~ ! ~  "sy 111 iiic tricitl". 
An oxtiriilllt) doturtriiiitrtiotr of tlrct firnt 
dorlvirtivu bc4wuun mtiitlotiti 1 rrtld 2: 

Effects 
FIRST DERlVATIVE = 
+ 1 . 5 O  - (+ l.Oo) + 0.5' 

26 f t  25 f t  
= +0.02 degrees/ft. 

One must bo sure to arisign ncgatfve 
values for ncmtivo siogcs ( \ )  and 
positive first dcrivativc valirev to pod- 
tivo slopes ( / )  of tho tilt anglo 
profile. This can be u rciil problcni 
it tho gcner;il bnckground duc to 
topography Niiifts froni $- to - tilt 
angles or vlce vcrsu. 

E -  

Tho gonornl ~ W ~ I I U ! N  to 110 oxpoctod 
ovor a conductivity hkli  Is Hliowir in 
fil:urc 8(b)  : t i  nomtiva "low" fl;rnkotl 
by etnnll pottltivo v;ilucH. Noto tli;it 
tho low can bo cxtr;ipol;rtcd to about 
-0.80 dcgroo pcr foot, which would 
bo correct if the tllt mK1o proCilu Ii;id 
beon drawn OH it Hiiiaoth curvo. I t  is 
norllliil ficld priicti(:c to Liiinply join 
tho field points; I f  11 smooth curvo 
wcrc attctnlitcd onc niight tcnd to hias 
tho rcsults. 

Tho width of thc first dcrivativo 
profilo at tha zcro dcgrecs pcr foot 
lino gives ;L rough indication of dcptli 
to tho conducting xoric. 

If the first dcriviitive is obtaincd 
over a wholo niav arca it can be COIA- 

toured and a first dcriviltive contour 
map obtained. Such a map would bo 
much easier to intcrpret than a tilt 
angle contour map. 

The effects due to topography 
should be small and tlicir pattern 
should be easy to scparate from .that 
pattern duc to a conductivity high. 
Tho scale used to plot the first 
derivative should not be larger than 
1 inch = 0.29 degree per foot or 
random fluctustiocs and topographical 
changes wiil he exiiggcratcd. 

Figurc 9 illustrates a fairly typical 
result, for a survey liric run in south- 
ern B.C. The operator was facing to 
the right ( + ) so thc tilt angle should 

. increase first  in crossiw a conductor, 
and a first derivative :ow (negative) 
would denotc a conductor. One notice- 
able  first derivative low occurs be- 
tweon 14 and 15 stations. This anom- 
aly bears a very close similarity to 
tho idealized casc prcscntcd in figure . 

. 8. The first derivative gocs most vosi- 
the just to each sidc oL the main 
negative valuo. The actual location 
of the base linc degends upon tho 
topographical effcct slope change 
which appcars to be about -0.02 to 
-0.04 dcgrce/foot bctwccn stations 
16 and 19, and about zero before tho 

. nogativo pcak. Tho "crossover*' is 
clcar on tho tilt a w l c  protilo as 
well, but is fairly sinall. Tlic ;tvor;lw 
background (on figure 3) would bo 
drawn as shown. For tlw rc;;im bc- 
twcoti stations 1 ;ind 3 an ;ivcrwo 
background would ba hnrd to cuti- 

I -4 . 
FIGURE 9. Survcy Lino from Southcrn U.C. Stotion, Spocirq 25 icct 
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FIGUZ€ 10. Survcy him Results 

mate; however, the first derivative 
profile suggests at lcast two, more 
conductive, regions. Ag:lin the low 
negative is  flanked by positive values, 
wlth tho large positive vnluc (bctween 
stations G and 7) being probably due 
to the superimposition of t he  positivo 
values on each side of the negative 
peaks, as well as.possib1e dip of tho 
conducting zone. The most negative 
first derivative ap1)cars to be related 

’ to a (disseminated) sulfidc-5earing 
dike. 
The last  example, shown in figure 

10, is of thc type that anyone would 
be quite happy to discover! The 
change in the tilt angle is very large, 
approximately 470 (froiii -8” to 
-55’) with a large negative first 
derivative (about -0.74). The survey 
was made with the operator facing 
to the right so one  would expect 
a conductivity high to bc dctcctcd by 
encounterii1,r: an  incrcase in  tilt angle 
first (e.g. A) and a large ncg:ttivc 
first dcrivative. I n  this c:ise, tlic t i l t  
ungh docs not cross tlrc zero tilt 
angle axis nt a11 YO no “truo cross- 
over” exists: however, according to tlic 

- ‘ approach presented in this paper wo 
can consider thc ~iorlliitl “crossovcr” 

. ’ . to bc displaced by topograp1iic:tl ef- 
fects. The estiniatcd avcragc tilt back- 
ground is shown on figuro 3 ( 0  o o 0 ) .  

This backgrouritl \vauld tcrid to drop 
more ncgntlvo bcbtwc-cn sttttions 0 to + 4, sinco tliu topogral)hic:il slop0 is 
largo (over 4;”;b Rrndt?) in tli:it rtbKion. 
Ono thus o!itIii1irtca tlic “crossover” 
position 011 ItvcriiKC ttlt 1111glc b;\ck= 
ground to occtir w ; \ r  stittion 1. This lu 
also ncnr tho I I ~ I I X I I I I ~ I I I ~  nc*K;ttlvo first 
derivnt lvo. 

Otto It1i~)ortarit poliit nlto\ild I ) o  i i ~ l o  
horo. Tho dlstniico Iwtwwn tho ratntlvtr 

nrid tllltt o r  tho I,o:tt IlcK1ltlvc I \  ( n  
dlatnncci o f  ~ i l ) ~ i r o ~ l t i r ~ i ~ t ~ l ~  100 to 150 
I o c t ) I 11 ~g C‘H t ti 1 I 1 I 11 L* r ti1 I z tt t I o ii  c x t t- 11 (1 H 

* 

1)0~ttto1is OC flit! I t * i \ H t  IIcK:itlVu \ ~ t - : i k  A 

for o Wcstcrn Conadian Property 
nt least to this depth. The width of 
t h e  f irst  derivittive at t h e  zero axls, 
gives about tlie same depth estimate, 
(130th estimates must be considored 
as only very ripproximate guides to 
dept!i of niinc?rnlization; however, in 
this case, drilling has shown the  niine- 
ralization extends at least 100 f e e t  
so the estimates seein reasonable.) 

100 feet would seem to be close 
to  the maxiniuni limit of practical 
penetration of the EM-1G under normal 
conditions, and one should probably 
view with sollie doubt m y  peak spac- 
ing (ex. the (1ist:lrrce between A and 
B )  greater tlwn this. The very high 
frequencies of these uni ts  will liniit 
tlic uacful depth pcnctrntion to this 
value, or less, unless tho soil and. rock 
is very dry. If tlie maximum peak 
vulucs ( A and I3 ) tire much greater 
than 100 feet apart the EM-16 results 

.entcr a very mntigious region ns 
scvernl other cx1)lanzttions bcconie 
probublc. One possible cnusc of 
“croswvcr” profiles with h r g o  pcnk 
aprcnds is t h e :  cii:ingc in rock typcs 
of differing coiiducttvity, pnrticulnrly 
wlicn piissing 011 to n flat tabular 
rock unit, thcn off n ~ a l n  (for example 
seo IJosschart. 1 MS). Aiiothcr possiblc 
C:IUSC could I)@ changes in bedrock 
topownidiy, not :Icccss,nrily rcflcctcd 

.-. k 

\ b  

In tho Rtirfzico tapoi:rrrldry. 
AR tb rcnult of t l r h  t1cl)t.h ~~*no t rn t lon  

tho Htritlori ~ p : i c I i i ~  Htiotild I C H H  tkrn 
100 foot or rriittiy ri:trrow, nccw nur. 
fit& a i ~ o ~ r ~ c t l l c ~ ~  can be ovcr look?& 
SpmlJIKS of 25 or 50 I d  HCCIU most 
niiitablo clt!pc.rictinfi. upon tho n:itirre 
of tho work. 

Onco thtN imomnly hnd bccn found, 
IL bulldozer \ v w  inimxll;~tcly I)rouKht 
in and a vcin w:w diwmvcrcd. This 
vein le npproxiniatcly 5 fcot widc :in(! 
contains niasnivc lend mid zinc mine. 
ralizatluri with I i i K f i  zrl1vc.r v:r~~ies. The 
vein wns under ahout 10 fcct of ovcr- 
burden. Subscqucnt drillinr: hafi out- 
lined at lcast 10,000 tons of ore. at 
20 oz..ot riilvcr per ton. 

Contour maps (not shown) have 
been dmwi for portions of thc pro- 
perty. The tilt mglc contour map ,is 
very ditficult to interpret sincc it has 
many “hiKh” zones which a rc  cnuscd 
by topography alone. The first deri- 
vative contour map, on the other hand. 
nicely outlincs a number of “high con- 
ductivity” zoncs with very little np- 
parent interference from the topog. 
raphy. 

One should always bear in mind’  
tha t  in looking for smaller levcl nno. 
malies, one looks for changes in the 
first derivative which are greater 
than about the maximum 0.1 degree 
per foot than can be due to topogra- 
phical effects. 

In closing, I would like to acknow- 
ledge with thanks, the permission of 

ham and W. T. Canipbell to use their 
data in three of the cxnniplcs. 

J. A. Willcox, M. W. Ih l l ,  J. lv. Cold. 
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