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1. INTRODUCTION 

The Moosehorn proper ty  (minera l  claims PIT: 69 - 76 and 

WAS: 

geochemical surveys around CHUKACHIDA Lake. 

1 - 32) was s taked  i n  1971 as a r e s u l t  of t h e  geologica l  and t h e  

I n  1972, minera l  claims SUM: 1 - 18 and JUG: 1 - 12, were 

s taked  a s  a r e s u l t  of the d e t a i l e d  geochemical and geophysical  surveys.  

I n  1973, mineral  claims RIP: 1 - 11, 13 - 22, 24 - 27, 29, 31 - 
32 and RIP: 

of t he  Moosehorn p rope r ty  before  t h e  I .P.  s u r v e j  commenced. Subsequent 

t o  s t ak ing ,  t h e  claims were divided i n t o  t h e  Moosehorn Group (1971), 

t h e  Sum Group (1973) and t h e  J u g  Group (1973). 

12,  28, 33 - 34, and 36 - 39 were s taked  t o  t h e  southwest 

An exp lo ra t ion  programme, comprising of geophysical ,  geo log ica l  

1 and geochemical surveys,  was c a r r i e d  ou t  from June 9 t h  t o  J u l y  l o t h ,  1973, 

i n  order  t o  fol low up l a s t  y e a r ' s  r e s u l t s  and t o  cover ad jacent  areas. 

njenty-two mi les  of l i n e  were prepared f o r  geophysical  surveys 

I 
i around t h e  anomalies which were found i n  1972 a t  Moosehorn proper ty .  

D e t a i l  I .P .  surveys were c a r r i e d  out  from J u l y  2nd t o  8 t h ,  1973, on t h e  
i 

l i n e  where t h e r e  were high I.P. readings.  The procedure involved t h e  use $ 

i 

of  d i f f e r e n t  e l e c t r o d e  separa t ions .  The magnetic survey w a s  c a r r i e d  ou t  

from June 9 t h  t o  J u l y  10 th .  It was very  e f f e c t i v e  i n  o u t l i n i n g  t h e  

geo log ica l  s t r u c t u r e  and rock d i s t r i b u t i o n  and was sometimes use fu l  t o  

i n d i c a t e  t h e  mine ra l i za t ion  f o r  some type of o r e  bodies .  

The geo log ica l  f e a t u r e s  of t h i s  proper ty  appear t o  be  very simple. 
! 

An andes i t e  l a v a  i s  d i s t r i b u t e d  throughotit the  whole proper ty .  L i t t l e  

mine ra l i za t ion  i s  ev ident  except i n  showings bes ide  a c reek  and a t r ench  
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on Line 363. 

The geochemical anomalies obtained last year were quite noteworthy and 

suggested the existence of massive silver-lead-zinc ore associated with 

Each showing contains some pyrite, lead and zinc minerals. 

quartz-carbonate veins. 
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2. I.P. SURVEY 

2-1  INTRODUCTION 

The Induced P o l a r i z a t i o n  ( I . P . )  survey was c a r r i e d  out  from 

June 9 t h  t o  J u l y  l o t h ,  1973 by us ing  a pulse- type system manufactured 

by Huntec Limited of Toronto, Ontar io .  

Measurements wi th  t h i s  system a r e  made i n  t h e  t ime domain. 

The system c o n s i s t s  b a s i c a l l y  of t h r e e  u n i t s :  a r ece ive r ,  a 

t r a n s m i t t e r  and a motor-generator.  The t r a n s m i t t e r ,  which provides  a 

maximum of 2.5 Kw. D.C. t o  the ground, ob ta ins  i t s  power from t h e  2.5 

Kw., 400 cyc le , three  phase genera tor  dr iven  by a gaso l ine  engine.  

cyc l ing  r a t e  of t h e  t r a n s m i t t e r  i s  2 .0  seconds "cur ren t  on" and 2.0 

seconds "cur ren t  off".  The pulses  reverse cont inuously i n  p o l a r i t y .  The 

fo l lowing  data i s  recorded: a) amperes f lowing through e l ec t rodes  C 1  

and C2, b )  t h e  primary vol tage  (Vp) appearing between t h e  p o t e n t i a l  

e l ec t rodes ,  P 1  and P2, during t h e  "cur ren t  on" p a r t  of t h e  cyc le  and 

c )  

"cu r ren t  off" p a r t  of t h e  cycle .  

t h e  same t ime.  

0.39, V s  3 = 0.39 - 0.59 and Vs 4 = 0.59 - 0.9 seconds r e spec t ive ly .  

The apparent  c h a r g e a b i l i t y  ( M )  i s  au tomat ica l ly  ca l cu la t ed  by d iv id ing  

t h e  secondary vo l t age  by t h e  primary vol tage  and displayed d i g i t a l i z e d .  

The 

a secondary vol tage  ( V s )  appearing between P1  and P2 dur ing  t h e  

Four kinds o f  ( V s )  a r e  measured a t  

The i n t e g r a t e d  t i m e i s  V s  1 = 0.24 - 0.29, Vs 2 = 0.29 - 

The apparent r e s i s t i v i t y  ( r a )  i n  ohm-feet / 2 n i s  p ropor t iona l  

t o  t h e  r a t i o  of t h e  primary vol tage  and measured c u r r e n t ,  t h e  proport ion-  

a l i t y  f a c t o r  depending on t h e  geometry o f  t h e  a r r a y  used. 

The c h a r g e a b i l i t y  and r e s i s t i v i t y  obtained a r e  c a l l e d  apparent 

as they  are va lues ,  which t h a t  p o r t i o n  of t h e  e a r t h  sampled would have, 

i 

! 



if i t  were homogeneous. 

t h e  ca l cu la t ed  apparent c h a r g e a b i l i t y  and r e s i s t i v i t y  a r e  func t ions  of t h e  

a c t u a l  c h a r g e a b i l i t y  and r e s i s t i v i t y  of t h e  rocks,  

A s  t h e  e a r t h  sampled i s  usua l ly  inhomogeneous, 

The survey was c a r r i e d  ou t  using t h e  "THREE ELECTRODE ARRAY 

(pole-d ipole) ' '  method of surveying. 

C1 and t h e  two p o t e n t i a l  e l ec t rodes  P1 and P2 a r e  moved i n  unison along 

t h e  survey l i n e s .  

of 22 l i n e  miles .  The spacing between t h e s e  t h r e e  e l ec t rodes  i s  kept 

I n  t h i s  method, t h e  c u r r e n t  e l ec t rode  

Survey l i n e s  were c u t  800 f e e t  a p a r t  for a t o t a l  l ength  

cons tan t  f o r  each t r a v e r s e  a t  a d i s t ance  roughly equal  t o  t h e  depth t o  

be explored by t h a t  p a r t i c u l a r  t r a v e r s e .  The second c u r r e n t  e l ec t rode  

C2 i s  kept f i x e d  a t  "INFINITY". 

Thus on a t h r e e  e l ec t rode  a r r a y  t r a v e r s e  wi th  an e l ec t rode  

spacing of 400 f e e t ,  a body l y i n g  a t  a depth of 300 f e e t  w i l l  produce 

a s t rong  response,  whereas t h e  same body l y i n g  a t  a depth of 400 f e e t  

w i l l  j u s t  be  de tec ted .  By running subsequent t r a v e r s e s  a t  d i f f e r e n t  

e l ec t rode  spacings more p r e c i s e  es t imates  can b e  made of depth,  width,  

and th ickness  of t h e  causa t ive  bodies  loca t ed  by t h e  I .P.  methods. 
i 

1 
i 



SUMMARY OF I.P. SURVEY 

(MCCLAIR AND MOOSMORN PROPERTY) 

DATE 

LINE INTERVAL 800 Feet 

STATION INTERVAL 400 Feet 

TOTAL LINE LENGTH 22 Line Miles 

ELECTRODE ARRANGEMEUT Three Electrode Array 

From June 9th t o  Ju ly  10th 

I.P.  ARRANGEMENT 

(Pole-Dipole Array) 

T i m e  Domain 

M l  ; (240m t o  29Om seconds) 

M2 ; (29Om t o  390111 seconds) 

M3 ; (390111 t o  590m seconds) 

M 4  ; (590m t o  B G m  seconds) 

I.P. 1NSTRUMZ"E Huntec MK I11 

(2.5 Kw Model) 

RESULTS 

RESISTIVITY MAP Scale  1":400' 

Map No. 211-GP-1 

APPARENT CHARGEABILITY MAP Scale 1":400' 

Map No. 211-GP-2A 

Integrated Time 390111 - 99Cm seconds 

(M3 + M 4 )  

APPARENT CHARGEXBILITY MAP Scale  1":400' 

Map No. 211-GP-2B 

Integrated Time 29Om - 590m seconds 

(a + M 3 )  

! 



APPARENT CHARGEABILIlY/ Scale 1":400' 

AFPARENT RESISTIVITY MAP Map No. 211-GP-3 

DETAIL I.P. SURVEY Scale 1":400' 

Map Nos. 211-GP-5 and 6 

Integrated Time 2gOm - 59Om seconds 



2-2 TIME WMAIN I.P. MEASURING SYSTEM 

The form of the signal appearing at the receiver terminals, 

for an arbitrary chargeability effect, is illustrated in Figure 1-2, 

together with the corresponding wave form of current injected into the 

ground by an ideal transmitter. 

potential, or  artificial noise as is caused by power lines, etc., is not 

f o r  the moment considered. 

The effects of telluric noise, self- 

The dotted portion of Figure 1-2 represents an idealized case, 

where there would be no chargeability affect, nor any mutual inductive 

coupling between the receiver input circuit, and the transmitter circuit. 

In Figure 1-3, two portions of the voltage versus time function have been 

designated Vp and Vs. 

The quantity Vp is the maximum value of voltage appearing at 

the receiver terminals during the "on" time 3f the transmitter. 

the transmitter to remain on indefinitely, then Vp would attain some 

steady state value. 

Were 

The quantity Vs refers to the voltage versus time function, 

following switch off of the transmitter. I n  the absence of inductive 

coupling, self-potential, or I.P. effect, it will fall immediately to 

zero. If chargeability alone is present, it will take an abrupt initial 

drop, and then decay gradually as illustrated. This decay time covers a 

wide range of values, from a few tenths of a second to several seconds. 

Also, it may be of reversed sign (negative V s )  or a composite of both 

positive and negative. 

and illustrates the quantities measured by the Huntec MK 111. 

Figure 1-4 is an enlarged portion of Figure 1-3  

The ultimate 

n 



! 
objective of any I.P. measurement i n  t he  time domain, i s  t o  obtain an 

estimate of t he  Apparent Chargeability and t h i s  i s  the r a t i o  of V s  a t  time 

t 0 to Vp a t  i n f i n i t e  time. The individualM fac to r s  have no significance 

i n  themselves, the four readings provided by the MK I11 receiver are  used 

by the  in te rpre te r  t o  estimate the apparent chargeabi l i ty  by extrapolation 

of t he  decay curve t o  time t 0. 

By p lo t t i ng  V s  1, V s  2,  V s  3 and V s  4 on a logarithmic 

i 
i 

time base, it i s  usually possible t o  discriminate between inductive 

e f f ec t s  and chargeabili ty,  since the  former usually has a much shorter 

time constant than the  l a t t e r .  

i 



TIME - CURRENT WAVEFORMS OF TRANSMITTER 

I 

A 

SIGNAL AT RECEIVER TERMINAL 

c 

B 

I 
FIG. 1 - 2 
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c 

, 

s::'"' Vs dt 
1 

1 
vs1=. 

td + 3 tp 
Vs dt s td + tp 

1 
v s 2 = -  

2tP 

td + 7 tp 

td + 3 tp 
Vs dt 

1 
v s 3 = -  

4tP 

td + 15 tp 

td + 7 tp 
Vs dt 

1 
v s 4 = -  

8tP 

1 to - + tp 

tP 
vp = - Vp dt 

For Figure 1-4 the following parameters are defined: 

tc - total transmitter cycle time (8 seconds) 

t,ff - duration in seconds of the off period of the transmitter 

(2 seconds) 

ton 

td 

tP 

- duration in seconds of the on period of the transmitter 

(2 seconds) 

- receiver delay time in seconds. Zero time reference is at 

instant of switch off of transmitter. (24011.1 seconds) 

- basic integrating time in seconds (5Om seconds) 

t 

3 
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i 

a 

The cha rgeab i l i t y  e f f e c t  of M f a c t o r  i s  def ined as a 

dimensionless quan t i ty .  

vs 1 

VP 
M 1 =  - 

Apparent c h a r g e a b i l i t y  

vs 2 

VP 
- M 2 =  

Vs a t  t i m e  t o  
- M =  
VP 
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2-3 COEFFICIENT OF CORRELATION BETWEEN F.E.($) AND CHARGEABILITY 

The 1972 I .P.  Survey on t h e  Moosehorn Proper ty  used a 

Frequency Domain Method while  t h e  1973 I.P. Survey adopted a Time 

Domain Method. I n  order  t o  prepare  a map on which t h e  1972 and 1973 

d a t a  could be shown, it was necessary t o  c a l c u l a t e  t h e  c o e f f i c i e n t  of 

c o r r e l a t i o n  between F.E.($) and cha rgeab i l i t y .  Therefore;  s e v e r a l  l i n e s  

were measured such t h a t  1972 survey was dupl ica ted  us ing  t h e  Time Domain 

Method. 

cu la t ed  from t h e  two s e t s  of da ta .  

The r e l a t i o n s h i p  ( c o e f f i c i e n t  of c o r r e l a t i o n )  was then  c a l -  

The measurements were done on l i n e  0 E and l i n e  8 E. The 

r e s u l t s  were shown i n  F igure  2 - 1  and Figure  2-2. 

On l i n e  0 E, t h e  same e l ec t rode  arrangement and sepa ra t ion ,  

t h a t  i s  Pole-Dipole a r r a y  wi th  k=200' and N = l ,  w a s  adopted. Likewise,  

on l i n e  3 E, t h e  same e l ec t rode  a r r ay  was adopted b u t  t h e  e l e c t r o d e  

sepa ra t ion  was d i f f e r e n t :  i n  t h e  Frequency Domain Method (A=2OO') and 

i n  t h e  Time Domain Method (A=400'). Thus, f o r  l i n e  8 E t h e  F.E. va lue  

f o r  a 400' e l ec t rode  separa t ion  was est imated us ing  t h e  mathematical 

process  of a running average on t h e  d a t a  obtained a t  200' sepa ra t ion .  
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The cha rgeab i l i t y  value i s  estimated (from F.E. ( 5 )  by t h e  

following formula: 

assume Y as cha rgeab i l i t y  value 

x a s  F.E.(%) value 
- - 

Y - y = r ( c ~ y  /OX ) ( x - x ) 
i 

(mean va lue  of X )  

where 

2 
k = l  

1 

N 

- 
x =  xk = 3.421 

(mean value of Y )  

3 
J 

1 n - 

x =  2 (xk - f )  = 1.460 
N k = l  

(variance of X )  
i 
f 

- 1 
Y =  c" ( Y j  - y)  = 1.637 

N J=1 
(var iance  of Y )  

, 

N = sample number = 8 
8 

( c o e f f i c i e n t  
of 

c o r r e l a t i o n )  
= 0.95 

1=1 2 ( y i  

Regression l i n e  

Y = 1.065 -t- 0.696 

The cha rgeab i l i t y  and t h e  percent frequency e f f e c t  a r e  s i g n i f i c a n t .  

The Regression l i n e  shows t h e  r e l a t i o n s h i p  between cha rgeab i l i t y  and F.E. (%). 



of t h e  g r i d  and h igh  i n  t h e  mountainous northwest par t  of t h e  g r i d .  

magnetic g r a d i e n t s  were, correspondingly,  f l a t  and s t eep .  

The 

On t h e  high magnetic zone, t h e r e  a r e  two remarkably s t r o n g  

I anomalies. 

o ther  extends from s t a t i o n  8 ~ - 1 6 ~  t o  s t a t i o n  32E-16N. 

a r e  loca t ed  very  c lose  t o  t h e  I.P. c h a r g e a b i l i t y  anomalies A and C. 

One extends from s t a t i o n  7 2 ~ - 3 6 ~  t o  s t a t i o n  104E-36N, t h e  

These two anomalies 

F igure  3-1 shows t h e  r e s u l t s  of t h e  a n a l y s i s  us ing  t h e  curve 

matching method. The s tandard curves used were s p e c i a l l y  computed f o r  

nor thern  Canada by T. Suzuki and H. Yoshida o f  Sumitomo Metal Mining Co. 

L t d . ,  Tokyo, Japan. The do t t ed  l i n e  r ep resen t s  t h e  s tandard  curve 

1 

d 

I exh ib i t ed  by a three-dimensional  prism model which has  a t o t a l  magnetic 

f o r c e  of 55,000 gammas and an i n c l i n a t i o n  of 70 degrees.  The causa t ive  

dyke s t r u c t u r e s  a r e  i n d i c a t e d  by t h e  hatched a r e a s  i n  t h e  lower half  of 

t h e  f i g u r e .  

$ 

The magnetic anomaly (MB) c o n s i s t s  of two paral;.el dyke-l ike 

s t r u c t u r e s  which have a northwest s t r i k e  d i r e c t i o n ,  a d i p  angle  of 45 

degrees  and a width of 400 f e e t .  The magnetic s u s c e p t i b i l i t y  i s  about 
I 

0.01 c .g . s . / cc .  

overburden. 

Th i s  anomaly i s  covered by approximately 200 f e e t  of 

The I .P.  anomaly ( B )  i s  l o c a t e d  as i f  t o  be  sandwiched between 

t h e  two dyke-l ike s t r u c t u r e s  de tec ted  by the  magnetic survey. Therefore ,  

t h e  magnetic anomaly (M13) i s  considered t o  r e f l e c t  some boundary 

condi t ion  r e l a t e d  t o  t h e  causa t ive  body which c r e a t e s  t h e  I .P .  anomaly. 

Magnetic anomaly (MA) i s  loca ted  a t  t h e  boundary between high 

and low r e s i s t i v i t y  zones which a r e  shown i n  t h e  r e s i s t i v i t y  map (See 



3. GROUND MAGNETIC SURVEY (See F igure  222-GP-4) 

3-1 INTRODUCTION 

Between June 17 th  and J u l y  4 th ,  1973, t h e  Ground Magnetic Survey 

was c a r r i e d  out  us ing  "MCPHAR M7OO" f l uxga te  magnetometer. This i n s t r u -  

ment has an accuracy of 20 gammas and measures t h e  v e r t i c a l  component of 

t h e  ground magnetic f i e l d .  

a long t h e  c u t  l i n e s  a t  a s epa ra t ion  of 100 f e e t .  In te rmedia te  readings 

were taken  where deemed necessary.  The base s t a t i o n  was s e t  a t  s t a t i o n  

Readings on t h e  magnetic survey were taken  

72E-20s. 

A m a x i m u m  100 gamma closed e r r o r  was observed. Most of t h e s e  

e r r o r s  seemed t o  come from the d i u r n a l  magnetic v a r i a t i o n .  

of ground magnetic readings changes from -100 gammas t o  2,000 gammas 

and i s  much g r e a t e r  than such errors. 

made on ground magnetic readings a s  such co r rec t ions  would not  have a 

s i g n i f i c a n t  e f f e c t  on t h e  i n t e r p r e t a t i o n .  

The v a r i a t i o n  

Therefore ,  no co r rec t ion  was 

A s  t h e  surveyed a r e a  at  Moosehorn proper ty  (1972 S u l l i v a n  

Rodgers -SUMAC-) i s  adjacent  t o  t h e  a r e a  surveyed i n  1973, it i s  

advantageous t o  prepare  a compilat ion map o f  bo th  sets  o f  r e s u l t s .  I n  

order  t o  determine t h e  cons tan t  between t h e  base s t a t i o n  used i n  1972 

and i n  1973, s e v e r a l  readings were taken  along l i n e s  common t o  bo th  

surveys (base  l i n e  from OE t o  64E).  

mean volue of t h e  d i f fe rence  between t h e  readings of i n  1972 and t h a t  

o f  i n  1973 a t  t h e  same s t a t i o n .  

The cons tan t  was der ived  from t h e  

3-2 RESULTS AND ANALYSIS 

General ly  speaking, t h e  readings were low i n  t h e  southwest p a r t  
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4-2 RESULTS AND ANALYSIS 

Figure  4-1 and f i g u r e  4-2 a r e  graphs p l o t t e d  on Log-Log scale 

of AB / 2 versus  s p e c i f i c  r e s i s t i v i t y  as de tec ted  by t h e  Schlumberger 

a r r a y  a t  s t a t i o n  723-225 and 72E-2OS. 

F igure  4-4 shows t h e  r e s u l t  of a n a l y s i s  by curve matching 

methods us ing  s tandard curves and a s s i s t a n t  curves ( 0 n o ' s . a s s i s t a n t  

curves) .  

s t r u c t u r e s  i s  as fol lows:  

The observed r e l a t i o n s h i p  between apparent r e s i s t i v i t i e s  and 

RESISTIVITY ohm-$1) STRUCTURE 

Less than  100 swamp 

200 - 400 g l a c i a l  d r i f t  

Greater  than 1000 andes i t e  rock 

A t  s t a t i o n  72E-24S, t h e r e  i s  overburden cover which comprises 

of swamp t o  a depth of f i v e  meters  and g l a c i a l  d r i f t  t o  a depth of 200 

f e e t .  A causa t ive  s t r u c t u r e  for t h e  I .P.  phenomena occurs more than  200 

f e e t  below t h e  su r face .  

F igure  4-3 i s  t h e  graph of apparent c h a r g e a b i l i t y  by, t h e  

Schlumberger, arrangement p l o t t e d  a t  1": 200' s c a l e .  Apparent charge- 

a b i l i t y  va lues  are p l o t t e d  a t  t h e  depth which corresponds t o  AB / 2 va lue .  

The c h a r g e a b i l i t y  value shows more than  5.@, when AB / 2 i s  deeper than  

200 f e e t .  Thus, t h e  I .P.  anomaly was caused by a s t r u c t u r e  more than  

200 f e e t  deep. 

. 
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e a s t e r n  boundary of a high apparent r e s i s t i v i t y  zone. 

no t  have a s i g n i f i c a n t  r e l a t i o n s h i p  wi th  t h e  ground magnetics. 

it seems t o  be caused by a d i f f e r e n t  type  of rock or s t r u c t u r e  when com- 

pared with anomalies A, B and C.  The high c h a r g e a b i l i t y  means t h e  

rock conta ins  a l o t  of sulphide minerals  or o ther  causa t ive  minerals .  

One d r i l l  hole  i s  recommended in order  t o  check t h i s  1.P:anomaly. 

This anomaly does 

Therefore ,  



showing was found south of l i n e  643. 

and may be  r e l a t e d  t o  t h e  I .P.  anomaly. 

It conta ins  l ead  and z inc  m i n e r a l i z a t i o n  

I n  order  t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  of an economic depos i t ,  

one d r i l l  h o l e  i s  recommended. 

c )  Anomaly C 

This anomaly i s  s i t u a t e d  a t  t h e  nor thern  p a r t  o f  t h e  p rope r ty  

It conta ins  t h e  h ighes t  va lues  recorded on t h e  I .P.  ( s t a t i o n  $E-40N). 

survey (maximum 29.G i n  c h a r g e a b i l i t y )  and i s  t h e  most promising anomaly 

on t h e  proper ty .  

I n  order  t o  determine t h e  depth and t h e  s i z e  of t h e  anomaly, a 

d e t a i l e d  survey was c a r r i e d  ou t  us ing  d i f f e r e n t  e l e c t r o d e  sepa ra t ion  

along l i n e  $3 from 0 t o  6 0 ~ .  

F igure  2 1 1 - ~ ~ - 6  d i sp lays  t h e  resu1.t of t h e  d e t a i l e d  survey. 

This I .P.  anomaly seems t o  be caused by e s t r u c t u r e ,  s i t u a t e d  a t  s t a t i o n  

96E-42N. The s t r u c t u r e  i s  800 f e e t  wide, d ips  a t  45 degrees t o  t h e  no r th ,  

and i s  covered by less t han  100 f e e t  of overburden. 

This anomaly i s  bounded by two magnetic anomalies. It i s  

poss ib l e  t h a t  t h e y  r ep resen t  e i t h e r  wal l rock  a l t e r a t i o n  or t h e  presence 

of magnetic d ikes  a s soc ia t ed  with t h e  boundaries  of t h e  I .P.  anomaly. 

I n  order  t o  i n v e s t i g a t e  t h e  p o s s i b l i t y  of an economic d e p o s i t ,  

one d r i l l  ho le  i s  recommended. 

d )  Anomaly D 

This anomaly i s  s i t u a t e d  a t  t h e  e a s t e r n  p a r t  of t h e  proper ty  

( s t a t i o n  144E-32S t o  s t a t i o n  152E-2%), and shows a very  high I .P .  

apparent c h a r g e a b i l i t y  ( a  m a x i m u m  of 26%). It i s  loca ted  along t h e  



The anomaly does not  extend t o  t h e  west b u t  cont inues t o  t h e  

g r i d  southeas t  towards s t a t i o n  243-24s. 

high when compared wi th  t h e  o the r  t h r e e  anomalies ( C ,  D ,  and B ) ,  it 

remains a promising anomaly. 

Although t h e  va lue  i s  not  as 

I n  order  t o  i n v e s t i g a t e  the p o s s i b i l i t y  o f  an economic depos i t ,  

two d r i l l  ho le s  a r e  recommended. 

b )  Anomaly B 

This anomaly i s  s i t u a t e d  a t  t h e  cen te r  of t h e  proper ty .  It 

extends from s t a t i o n  72E-20s t o  s t a t i o n  72E-26S, and c o n s i s t s  of a m a x -  

i m u m  8.@ i n  apparent cha rgeab i l i t y .  

The broad, wide shape of t h i s  anomaly seems t o  b e  caused by a 

deep s t r u c t u r e .  I n  order t o  determine t h e  shape and t h e  l o c a t i o n  of 

t h e  s t r u c t u r e  which causes t h e  I .P.  anomaly, a d e t a i l e d  I .P.  survey, 

us ing  d i f f e r e n t  e l ec t rode  sepa ra t ions ,  w a s  c a r r i e d  out  on the  l i n e  72E 

from os t o  26s. 

F igure  211-GP-5 shows t h e  s e c t i o n  map of apparent  c h a r g e a b i l i t y  

and r e s i s t i v i t y  on l i n e  72E. 

t h e  I.P. anomaly which c o n s i s t s  of m a x i m u m  8.911, i n  apparent  c h a r g e a b i l i t y ,  

i s  s i t u a t e d  a t  s t a t i o n  72E-22S. It i s  a t  a depth of 200 f e e t  b u t  becomes 

shallower towards t h e  south.  

According t o  the  sec t ion  map of c h a r g e a b i l i t y ,  

The e l e c t r i c a l  sounding survey was c a r r i e s  ou t  a t  s t a t i o n s  

72E-ZOS and 723-225 by us ing  Schlumberger method t o  determine t h e  depth 

of overburden. (See page 20 ) 

This  anomaly i s  covered by 200 feet of overburden which c o n s i s t s  

of swamp ( 5  meters deep) and g l a c i e r  d r i f t  (around 200 f e e t  deep) .  One 



2-4 RESULTS AND ANALYSIS 

1) R e s i s t i v i t y  (See F igure  211-GP-1) 

There a r e  t h r e e  high r e s i s t i v i t y  zones (300 - 1,500 ohm-ft/2V) 

on t h e  proper ty .  

0-4N, from s t a t i o n  80E-32N, and from s t a t i o n  1 2 8 3 - 2 8 ~  t o  s t a t i o n  136~- 

28N. 

porphyry copper a rea ;  t h a t  i s ,  where t h e  g r a n i t i c  i n t r u s i v e  rock (high 

r e s i s t i v i t y )  i s  surrounded by volcanic  or sedimentary rocks (low r e s i s -  

t i v i t y ) .  

t h e  p e r i f e r y  o f  high apparent r e s i s t i v i t y  zones. 

when used alone,  has  l i t t l e  s jgn i f i cance  as a d i r e c t  t o o l  fo r  i d e n t i f y i n g  

a disseminated type  of ore  body. The r e s i s t i v i t y  r e s u l t s ,  do however, 

con t r ibu te  t o  t h e  explora t ion  by o u t l i n i n g  t h e  rock boundaries un le s s  

topography prevents  t h e  geophys ic i s t  from discr imina t ion .  

2 )  Chargeabi l i ty  (See F igure  211-GP-24) 

These zones extend from s t a t i o n  243-12N t o  s t a t i o n  

The f e a t u r e s  of  t h e  apparent  r e s i s t i v i t y  look very  similar t o  a 

It i s  very i n t e r e s t i n g  t o  note  t h a t  I.P. anomalies occur a long 

The apparent  r e s i s t i v i t y ,  

The h ighes t  value observed i n  t h i s  proper ty  i s  25% i n  apparent  

c h a r g e a b i l i t y  and va lues  of more than  5 . 6  could be  c a l l e d  anomalous. 

Four anomalies were de tec ted  on t h e  proper ty ,  t hese  were named A, B, C 

and D from t h e  west t o  t h e  e a s t .  

a )  Anomaly A 

This anomaly i s  s i t u a t e d  a t  t h e  south-western corner  of t h e  

proper ty  ( s t a t i o n  8w-12~  t o  s t a t i o n  243-245) . and  i s  t h e  s t r o n g e s t  anomaly 

t o  be loca ted  on t h e  proper ty  i n  1972 (Su l l ivan  Rodgers -SUMAC- ) .  

survey l i n e s  were extended tpwards south and west i n  order  t o  examine t h e  

shape and s i z e  of t h e  anomaly. 

The 

.-. 
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it i s  s t i l l  q u i t e  promising. 

The fo l lowing  d r i l l  ho le s  a r e  recommended t o  examine t h i s  anomaly: 

D r i l l  Hole 3: Location l i n e  OE-6s 

Dip 4 5 O  

D i rec t ion  215' ( t r u e )  

Length 800 f e e t  

D r i l l  Hole 4: Locat ion l i n e  B E - ~ ~ s  

Dip 4 5 O  

D i rec t ion  215' ( t r u e )  

Length 800 f e e t  

4) Anomaly D 

This znomaly conta ins  very high apparent c h a r g e a b i l i t y  readings.  

One d r i l l  h o l e  i s  recommended t o  examine this anomaly: 

D r i l l  Hole 5: Location l i n e  152E-12S 

Dip 4 5 O  

D i rec t ion  215' ( t r u e )  

Length 400 f e e t  



5. CONCLUSIONS AND RECOMMENDATIONS 

There a r e  f o u r  promising anomalies on Moosehorn proper ty .  

In order  t o  examine t h e  n a t u r e  of t h e  causa t ive  bodies  which c r e a t e  

these  four anomalies, f i v e  d r i l l  ho les  a r e  recommended. 

1) Anomaly C 

This  i s  t h e  most promising anomaly on t h i s  proper ty .  

C shows t h e  h ighes t  apparent  c h a r g e a b i l i t y  i n  t h e  p rope r ty  and i s  assoc-  

i a ted  with two i n t e r e s t i n g  magnetic anomalies. 

Anomaly 

The fol lowing d r i l l  ho le  i s  recommended t o  examine t h i s  anomaly: 

D r i l l  Hole 1: Locat ion l i n e  96E-45N 

Dip 4 5 O  

D i rec t ion  215' ( t r u e )  

Length 800 f e e t  

2 )  Anomaly B 

This  anomaly i s  deeper than  t h e  o the r  anomalies and seems t o  

b e  covered with around 200 f e e t  of overburden. However it s t i l l  d i s p l a y s  

very  s t r o n g  I .P.  readings.  Some mineral ized outcrop has  been found near  

t h i s  anomaly. 

The fol lowing d r i l l  h o l e  i s  recommended t o  examine t h i s  anomaly: 

D r i l l  Hole 2: Location l i n e  72E-lgS 

Dip 4 5 O  

Di rec t ion  215' ( t r u e )  

Length 800 f e e t  

3 )  Anomaly A 

This  anomaly was t h e  h ighes t  de tec ted  on t h e  Moosehorn p rope r ty  

i n  1972 and according t o  t h e  I .P.  and ground magnetic surveys i n  1973, 
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4. VERTICAL ELECTRICAL SOUNDINGS (See Figure 4-1 t o  4-4) 

4-1 INTRODUCTION 

The I .P.  anomaly ( B ) ,  which i s  loca ted  a t  s t a t i o n  72E-22S, 

i nd ica t e s  broad causa t ive  body with a m a x i m u m  8.N i n  cha rgeab i l i t y .  

These f e a t u r e s  seemed t o  be caused by a deeper s t r u c t u r e  than  o the r s .  

An e l e c t r i c a l  sounding method was c a r r i e d  out  t o  determine t h e  depth of 

overburden by using SchlwnSerger method a t  s t a t i o n s  72E-20s and 72E-22S. 

Following f i g u r e  shows t h e  Schlumberger e lec t rode  arrangement. 

S CHLLYdm GER ARRANGEMENT 

Center 

C P a  P C 
f I 1 I 

A 

I 
M N 

t-m-, 
B 

I 

C: Current e lec t rode  

P: P o t e n t i a l  e l ec t rode  

1, 5, and 10 meter p o t e n t i a l  e lec t rode  separa t ions  were adopted f o r  

MN / 2, while cur ren t  e l ec t rode  separa t ions  of 5 ,  10, 15, 

loo', 2 0 0 ' ,  hoof, 6001, and 800' were used f o r  AB / 2. 

The Huntec MK I11 t ransmi t t e r  and rece iver  were 

meter and 

used f o r  t h e  

cur ren t  source and t h e  potentiometer respec t ive ly .  The apparent r e s i s -  

t i v i t y  and t h e  apparent cha rgeab i l i t y ,  using t h e  Schlumberger e l ec t rode  

a r r ay ,  were read a t  every AB s t a t i o n .  



Figure 222-GP-1). This i n d i c a t e s  t h a t  magnetic anomaly (MA) i s  caused 

by t h e  boundary between two rock types .  

Magnetic and non-magnetic a n d e s i t i c  l avas  a r e  d i s t r i b u t e d  

throughout t h e  whole a rea .  From a geophysical po in t  of view, anomalies 

due t o  t h e  magnetic andes i tes  

former contain a considerable 

8 

, 

r e s i s t i v i t y ,  while t h e  l a t t e r  

can be discriminated from t h e  o the r s ;  t h e  

amount of magnetite and exh ib i t  high 

a r e  l e s s  magnetic and exh ib i t  low r e s i s t i v i t y .  

magnetic 

with low 

The magnetic anomaly (MC) i s  considered t o  be caused by t h e  

andes i te .  The zone where t h e r e  i s  l a r g e  I.P. anomaly assoc ia ted  

magnetic readings ( s t a t i o n  l5ZE-ON t o  s t a t i o n  144~-8S) seems 

t o  be  caused by t h e  non-magnetic andes i te .  

The magnetic survey i s  not a d i r e c t  t o o l  a t  a l l  i n  t h i s  prop- 

e r t y  because a g r e a t  amount of magnetite i s  found i n  exposures and f l o a t s  

of a n d e s i t i c  rock on t h e  h i l l  s ides .  

a 






















