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INTRODUCTION 

The Morice Nountain Copper Prospect  i s  l o c a t e d  i n  n o r t h  
c e n t r a l  B r i t i s h  Columbia. The proper ty  c o n s i s t s  o f  t he  Rain 
C l a i m s  1-7, con ta in ing  a t o t a l  o f  18 u n i t s  and a r e  owned by 
John Bo t  of Smithers ,  B.C. The claims a r e  c u r r e n t l y  under an 
op t ion  agreement with C i t i e s  Service Minerals  Corporation and 
a r e  be ing  i n v e s t i g a t e d  f o r  t h e  p o s s i b i l i t y  of a b r e c c i a t e d  
copper depos i t .  

During the  pe r iod  May 5-9, l7 ,18  1977 a t o t a l  of 14.2 
k i l o m e t r e s  of  induced polarization/resistivity surveying were 
completed over  t h e  proper ty .  
Morrison I.P. Surveys upon t h e  r eques t  o f  C i t i e s  Service Minerals 
Corpora t ion  and under t h e  d i r e c t  supe rv i s ion  o f  D.A. S i l v e r s i d e s .  
The fo l lowing  r e p o r t  d e s c r i b e s  the  ins t rumenta t ion ,  f i e l d  procedure 
and r e s u l t s  obtained f rom t h e  survey. 

The work w a s  c a r r i e d  out  by 

LOCATION AND ACCESS 

The Morice Mountain Prospec t  i s  l o c a t e d  i n  n o r t h  c e n t r a l  
B r i t i s h  Columbia approximately 17 k i lome t re s  s o u t h  o f  Houston. 
I t  l i e s  on the  west s lope  o f  Morice Mountain w i t h i n  the  Omenica 
Mining Div i s ion  a t  54O16' N .  La t i t ude  and 126'49' W. Longitude 
w i t h i n  NTS Block 93 L. 

Access i s  v i a  t h e  Morice Lake F o r e s t r y  road  t o  mile 11, then  
v i a  a bush road r e q u i r i n g  a f o u r  wheel d r i v e  veh ic l e .  

GRID CONTROL 

The c o n t r o l  gr id  c o n s i s t s  of 15 k i lome t re s  of c u t ,  chained 
and f l agged  l i n e s .  The b a s e l i n e  s t r i l i e s  eas t -wes t  and extends 
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f o r  1.35 k i lomet res .  I t  i s  l a b e l l e d  a s  90 N .  Ten perpendioular  
c r o s s l i n e s  spaced 150 metres a p a r t  were surveyed. Emplacement 
of t h e  g r i d  w a s  done by l i n e  o f  s i g h t  p icke t ing . .  

GENERAL GEOLOGY 

The p rope r ty  i s  under la in  by a vo lcan ic  sequence of bas i c  
t o  r h y o l i t i c  t u f f s  and flows of  t h e  J u r a s s i c  Hazelton Group. 
Seve ra l  s m a l l  s t ocks  o f  qua r t z - f e ldspa r  porphyry and p o r p h y r i t i a -  
g r a n o d i o r i t e  of Eocene age i n t r u d e  the  vo lcan ic s .  

Seve ra l  copper, copper-molybdenum and copper-zina showings 
a r e  known on t h e  C l a i m  Group which  have r ece ived  previous  
e x p l o r a t i o n  work. The c u r r e n t  a r e a  of i n t e r e s t  i s  focused on a 
n o r t h  b r e c c i a  zone c o n s i s t i n g  of angular  fragments of l i t h i c  
t u f f  healed by qua r t z -py r i t e - cha lcopyr i t e .  

INDUCED P O L A R I Z A T I O N  SURVEY 

I N T R O D U C T I O N  AND THEORY 

Geologic mapping over most o f  t h e  a r e a  o f  i n t e r e s t  i s  
hindered by ex tens ive  overburden. Two p re l imina ry  I .P .  t r a v e r s e s  
conducted i n  t h e  l a t e  suTmer of  1976 over  t h e  exposed b recc ia  
r evea led  t h a t  it was weakly p o l a r i z a b l e  and had a high apparent  
r e s i s t i v i t y ,  A s  a r e s u l t  a more comprehensive I.P. survey w a s  
undertaken t o  def ine  t h e  l i m i t s  o f  t he  b recc ia .  Apparent 
r e s i s t i v i t y  data taken concur ren t ly  i s  u s e f u l  i n  i n f e r r i n g  over-. 
burden depths,, de f in ing  ab rup t  l i t h o l o g i c a l  changes and a s s e s s i n g  
t h e  importance of any 1.P. e f f e c t s  obtained.  

The term induced p o l a r i z a t i o n  means t h e  e l e c t r i c a l  s epa ra t ion  
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( i e .  s e p a r a t i o n  of charges)  induced by an a p p l i e d  e l e c t r i c  f i e l d .  
The cause of t h i s  p o l a r i z a t i o n  i s  changes i n  t h e  m o b i l i t i e s  o f  i o n s  
wi th in  a rock. A t  t he  i n t e r f a c e s  between zones o f  d i f f e r e n t  
m o b i l i t i e s , ,  excesses  o r  d e f i c i e n c e s  o f  i ons  occur;  t he  concent ra t ion  
g r a d i e n t s  developed oppose t h e  c u r r e n t  f l o w  and cause a p o l a r i z i n g  
e f f e c t .  When mineral  g r a i n s  block the  pore passages o f  rocks 
and a c u r r e n t  i s  app l i ed ,  a concent ra t ion  of i o n s  b u i l d s  up a t  t h e  
e l e c t r o l y t e  (wa te r )  - metal i n t e r f a c e  while awa i t ing  an  e l e c t r o -  
chemical r e a c t i o n  which must occur before  t h e  e l e c t r i c  charge 
can be t r a n s f e r r e d  from an ion  i n  the  e l e c t r o l y t e  t o  a f r e e  e l e c t r o n  
i n  t h e  metal .  The f o r c e s  which oppose t h e  c u r r e n t  f l o w  a r e  said 
t o  p o l a r i z e  t h e  i n t e r f a c e  and t h e  added vo l t age  necessary t o  
dr ive  t h e  c u r r e n t  a c r o s s  the  b a r r i e r  i s  known as overvoltage.  

It  t a k e s  a f i n i t e  time t o  b u i l d  up overvol tage and one f i n d s  
t h a t  t h e  impedances o f  t h e  &ones (Warburg Impedance) decreases  
w i t h  i n c r e a s i n g  frequency.. I n  t h e  frequency domain system t h a t  
was employed t h e  decrease i n  t h e  Warburg Impedance was measured 
between c u r r e n t  a p p l i e d  a t  0.3 and 5.0 her t z .  

INSTRUMENT AND PROCEDURE 

A m u l t i p l e  frequency McPhar induced p o l a r i z a t i o n  system, 
Model ~ 6 6 0 ,  w a s  employed i n  measuring t h e  p o l a r i z a t i o n  and 
r e s i s t i v i t y  parameters.  The t r a n s m i t t e r  i s  a manually v a r i a b l e  
vol tage  source.  The output  c u r r e n t  can be s e l e c t e d  from both 
p o l a r i t i e s  and v a r i e s  f rom d i r e c t  c u r r e n t  t o  au tomat i ca l ly  
a l t e r n a t i n g  ou tpu t  f requencies  of O . O 5 , , 0 . 1 ,  0.3, 1.25 and 
5.0 h e r t z .  Power w a s  ob ta ined  from a 24 KW - 400 h e r t z  motor 
genera tor .  The maximum output  c u r r e n t  f o r  t h e  t r a n s m i t t e r  i s  
5.0 amp., while  t h e  maximum output  vo l tage  i s  690 vo l t s . .  

, 
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The r e c e i v e r  employed w a s  t h e  A . C .  ~660 Model. T h i s  i s  a 
potent iometer  type where t h e  ampl i f i ed  and f i l t e r e d  s i g n a l  i s  
compared with a r e f e r e n c e  vol tage .  It is  powered by s i x  9 v o l t  
a l k a l i n e  t r a n s i s t o r  b a t t e r i e s  and draws 7 . 3  m a .  T o t a l  weight 
i nc lud ing  c a r r y i n g  case  and b a t t e r i e s  i s  2.2 kilograms. 

A symetr ica l  i n  l i n e  dipole-dipole  a r r a y  w a s  employed i n  
t h e  survey. The d ipo le  l e n g t h  w a s  100 metres  and measurements 
were taken t o  4 s e p a r a t i o n s  (N=1,2,3,4). Survey procedure 
r e q u i r e d  the  p r e p a r a t i o n  o f  a "set-up" s t a t i o n  near  t h e  c e n t e r  
of  each l ine .  The t r a n s m i t t e r  and i t s  m o t o r  genera tor  power 
supply remained s t a t i o n a r y  a t  t h e  se t -up  p o s i t i o n  and wires  i n  
i n c r e a s i n g  100 metre i n t e r v a l s  were s t r u n g  out  i n  both d i r e c t i o n s .  
Care w a s  taken t o  ensure  t h a t  t h e  wi re s  were wel l  separa ted  t o  
prevent  induct ive  coupl ing  e f f e c t s .  The ends of t h e  wi re s  
were connected t o  4 f o o t  s t a i n l e s s  s t e e l  r o d s  which had been 
hammered i n t o  t h e  ground. Where p o s s i b l e  t h e  r e c e i v i n g  d ipo le  
a l t o  u t i l i z e d  t h e  s t a i n l e s s  s t e e l  rods  f o r  e l e c t r o d e  connections.  
Once the r e c e i v e r  d i p o l e  moved p a s t  t h e  l as t  s t e e l  r o d  ground 
connections were made via porous po t s .  Radio c0ntac.t between1 
t h e  r e c e i v e r  and t r a n s m i t t e r  o p e r a t o r s  coordinated power on and 
o f f  per iods.  

PRESENTATION OF DATA 

The da ta  i s  p l o t t e d  i n  13 pseudosect ions,  F igures  3 ( a - m )  a f t e r  
Page 9 .. The pseudosect ions a r e  v e r i c a l  p r o f i l e  p l o t s  d i sp l ay ing  
apparent  r s i s t i v i t i e s  i n  ohm metres  and percent  freqency e f f e c t  
va lues .  All o f  t h e  pseudosect ions a r e  p l o t t e d  on a s c a l e  o f  
1: 5,000 except f o r  Figure 3c . .  Here a segment of Line 77+50 E 
w a s  resurveyed employing a 300 metre d ipo le  l e n g t h  and t h i s  data 
i s  p l o t t e d  on a s c a l e  of 1: 15,000. Contoured p l an  maps of 
t h e  second s e p a r a t i o n  (N=2) apparent  r e s i s t i v i t y  and pe rcen t  
frequency e f f e c t  data have a l s o  been prepared i n  F igures  4 and 5 
r e s p e c t i v e l y .  An i n t e r p r e t a t i o n  of t h e  data i s  presented  i n  Figure 6 ,  -. 
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RESULTS AND INTERPRETATION 

Weakly anomalous pe rcen t  frequency e f f e c t s  o f  3.0 t o  7.5% 
were obta ined  on Lines  85+00 E t h r o u g h  t o  9 l + O O  E and  remain: 
open t o  t h e  no r theas t .  The i n t e r p r e t e d  s i z e  and approximate shape 
of t h e  p o l a r i z a b l e  source caus ing  these  e f f e c t s  i s  shown i n  Figure 6. 
The s i z e  of t h e  p o l a r i z a b l e  source shown w a s  i n t e r p r e t e d  f r o m  t h e  
second sepa ra t ion  data ( N = 2 ) ,  and thus  i s  t h e  approximate s i z e  
a t  a depth o f  100 t o  150 metres. .  Pseudosection a n a l y s i s  i n d i c a t e s  
t h e  source broadening f u r t h e r  w i t h  depth. Aside from Line 91+00 E 
(F igure  3 l ) , . m o s t  o f  t h e  pseudosect ion p l o t s  were weakly t o  
non-anomalous on t h e  f i r s t  separa t ion .  T h i s  would suggest t h a t  
t h e  t o p  o f  t he  p o l a r i z a b l e  source does n o t  extend t o  su r f ace .  Am 
a t tempt  t o  es t imate  t h e  p o s s i b l e  depth o f  t h e  po la r i zab le  source 
on each l i n e  i s  shown i n  Figure 6,  In  gene ra l  t he  depth t o  source 
i n c r e a s e s  as one proceeds southwest. 

The anomaly i s  a s s o c i a t e d  w i t h  h i g h  r e s i s t i v i t i e s ,  g e n e r a l l y  
g r e a t e r  t han  1,000 ohm metres.  The anomaly a l s o  encompasses t h e  
main showing of t h e  b r e c c i a  on Line 86+50 E nea r  the  Basel ine.  
The first explana t ion  f o r  t h e  anomaly would be t h a t  it i s  r e f l e c t i n g  
an  ex tens ion  o f  t h e  1 i t h i c . t u f f  b r e c c i a ,  Another explana t ion ,  
genera ted  by the  i n t e r p r e t e d  depth t o  t h e  t o p  o f  the  source of 
t h e  anomaly, would be a second minera l ized  l i t h o l o g i c a l  u n i t  
whiah t o  da t e  has  n o t  been observed. 

A l a r g e  outcrop of d i o r i t e  occurs  on t h e  south end of 
Line 86+50 E. I t  i s  r e f l e c t e d  by h i g h  apparent  r e s i s t i v i t i e s ,  
g r e a t e r  t han  2,000 ohm met res  and background PFE values ,  

Low uniform apparent  r e s i s t i v i t i e s  dominate the  west end 
o f  t h e  g r i d .  PFE va lues  here  a r e  o f t e n  l e s s  than  1%. T h i s  
s igna ture-  i s  most  o f t e n  caused by heavy overburden and as d isp layed  

i n  Figure 6 an overburden depth of g r e a t e r  than  150 metres i s  
i n t e r p r e t e d .  
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The sharp increase in apparent resistivity values and their 
linearity in the central portion of the grid area (See Figure 4) 
suggests the presence o f  a northeast trending fault,, which 
would cross the baseline in the vicinity o f  83+50 E, 
fault exist it may have controlled the northwestern limit of the 
polarizable source causing the IP anomaly. 

Should this 

CONCLUSIONS AND RECOMMENDATIONS 

A weak,,but relatively large IP anomaly measuring 200 x 900 

metres,.and still open to the northeast was obtained.. The 
magnitude of  the PFE values would normally be interpreted to 
reflect 1 to 3% total sulphides by volume, However, because of  
inferred masking by overlying rock and the volumetric averaging 
inherent in the IP technique the possibility exists for zones 
of higher sulphide concentrations. 

The immediate sourc'e for the anomaly would appear to be a 
lithicatuff breccia containing weak pyrite and chalcopyrite, A 
second consideration would be a larger unexposed mineralized 
lithological unit of which the breccia is a small part, 

The entire anomaly and the area along strike to the northeast 
should be thoroughly prospected. Should no adequate explanation 
of the anomaly be obtained the following drill hole is recommended 
to test for economic sulphidesr 

DD#1 proposed at coordinates 96+5O N: 91+00 E drilled 
vertically to a depth of 250 metres. 

RESPECTFULLY SUBMITTED 

JUNE 6, 1977 
108 MILE RANCH, B.C. 

GARRY M. DEPAOLI 
GEOPHYSICIST, B.Sc; 
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CERTIFICATION 

I Garry M. DePaoli of the Village of 100 Mile House, in the 
Province of British Columbia, HEREBY CERTIFY AS FOLLOWS: 

1. That I am a graduate of the University of British Columbia, 
Vancouver, B.C. with a Bachelor of Science Degree in 
Combined Honours Geophysics and Geology, ( 1969)  

2. That I have practiced my profession as a Geophysicist 
continuously f o r  the past 8 years in Northern Ontario, 
Quebec-, New Brunswick, Manitoba, Western USA,  Alaska, 
Yukon Territories and British Columbia, 

3.  That I am a member in good standing of the Sociey o f  
Exploration Geophysicists, The Geological Association 
o f  Canada, The Canadian Institute o f  Mining and Metal- 
lurgy, and the B.C. Society of Exploration Geophysicists. 

4. That I have no interest directly o r  indirectly in the 
Morice Mountain Prospect nor do I expect to receive any. 

G ~ R Y  M. DEPAOLI 
GZOPHYSICIST, B.Sc. 

JUNE 6, 1977 
108 MILE RANCH, B.C. 
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I Dennis F. Morrison, o f  t h e  Vi l l age  o f  Washago, i n  t he  
Province of Ontar io ,  HEREBY CERTIFY AS FOLLOWS: 

1, T h a t  I have a t tended  t h e  Urliversity o f  Waterloo f o r  2 
y e a r s  e n r o l l e d  i n  t h e  Facul ty  o f  Science.  

2. That I w a s  employed w i t h  B e l l  Canada as an e l e c t r o n i c .  
t e c h n i c i a n  during t h e  pe r iod  1964 t o  1967. 

3. T h a t  I w a s  employed wi th  McPhar Geophysics as  an 
Induced P o l a r i z a t i o n  Operator f rom 1967 t o  1970. 

4. T h a t  I have operated as an  independent Induced P o l a r i z a t i o n  
Contractor  from 1970 t o  t h e  p re sen t .  

5. That I have induced p o l a r i z a t i o n  ope ra t ing  experience i n  
Newfoundland, Nova S c o t i a ,  New Brunswick, Quebec, Ontar io ,  
Manitoba, B r i t i s h  Columbia, Yukon and Northwest T e r r i t o r i e s ,  
A l a s k a  and t h e  Republic o f  Panama. 

6. T h a t  I have no i n t e r e s t  d i r e c t l y  o r  i n d i r e c t l y  i n  t h e  
Morice n7ountain Prospect  nor  do I expect  t o  rece ive  any, 

MAY 20,  1977 
SMITHERS Be C 

DENNIS F. MOiiRISON 
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ASSESSMENT DETAILS 

WORK SUMMARY 

14.2 Kilometres of induced polarization/resistivity surveying. 
May 5-99 17,18, 1977 

PERSONNEL 

Dennis F. Morrison IP Contractor 
Morrison IP Surveys 
P.O. Box 418, Gravenhurst, 
Ontario PoC 1GO 

Garry M. DePaoli 

Blair Taylor 

Richard Routhier 

Neal McGarry 

Consulting Geophysicist 
108 Ranch, Comp, #162, RR#1 
100 Mile House, B.C. VOk 2EO 

Geophysicist 
122 West 45 Ave., 
Vancouver, B.C. 

Geophysical Assisstant 
P.O. Box 1055, 
Smithers B.C. VOJ 2N0 

Geophysical Assisstant 
813 Glenwood Drive 
Delta, B.C. 
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COST STATEMENT 

14.2 Ki lome te r s  I. P. survey 
(Dennis Morr ison,  I. P. contractor)  

11. 2 Kilometers  line cutting 
(Gerard Auger,  line cutting contractor)  

$ 3 , 8 7 3 . 7 9  

$1, 325.00 

TOTAL $ 5 ,  198.79 



DENNIS F. MORRISON 
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P.O. BOX 418, GRAVENHURST, ONT. 
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Rain 4 - 342 

Rain 5 - 343 

Rain 6 - 344 

Rain 7 - 327 

LIST O F  CLAIMS 

J. Bot is the holder  of the following c la ims:  

Rain 1 - 236 -2  units -due Feb . ,  1978 

Rain 2 - 237 -2 units -due Feb . ,  1978 

Rain 3 - 341 - 3  units -due July 6,  1977 

- 3  units -due July 7, 1977 

-1 unit -due July 8, 1977 

- 1  unit -due July 8, 1977 

-6 units -due July 23, 1977 
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