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0 INTRODUCTION 

The Morrison Lake Copper Prospect is located in North Central 

British Columbia. The property consists of two Mineral Claims, 

EW and WW containing 15 and 20 units respectively. It is owned 

by Cities Service Minerals Corporation and is currently being 

investigated for the possibility of a Tertiary Porphyry Copper 

Deposit. During the period June 4 to June 15, 1976 a total of 
- 1 9  kilometres of induced polarization / resistivity surveying were 
completed over the property. The following report describes the 

instrumentation, field procedure and the results obtained from the 

survey. 

The work was executed by Morrison & DePaoli, Geophysical 

Surveying & Consulting upon the request of Cities Service Minerals 

Corporation and under the direct supervision of D.A. Silversides. 

LOCATION AND ACCESS 

4 
The Morrison Lake Copper Prospect is situated in north central 

B.C. approximately 65 air kilometres from Smithers. It lies within 

the Omenica Mining Division at 55O10' N. Latitude and 126'20' W. 

Longitude. It is located in relatively hilly country which rises 

to an elevation of 3500 feet off the southwest shore of Morrison 
Lake. 

Access is via helicopter or float equipped, fixed wing aircraft 

from Smithers. Some previous work in the Morrison Lake area has been 

carried out in the winter, with the use of bulldozers barged to the 

head of Babine Lake. 

I.--'-. ': GRTD 'CONTROL 

0 
. .- 

The control grid consists of 19 kilometres of cut, picketed and 
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ohained lines. The baseline is 2,500 metres long and strikes at 

azimuth 135'. Eleven crosslines spaced at 250 metre intervals 

were emplaced by line of sight picketing. 

GENERAL GEOLOGY 

Argillite and its hornfelsed equivalent and biotite hornblende 

feldspar porphyry dominate the grid area. The sedimentary rocks 

are part of the Jurassic Hazelton Group, whereas the porphyry is 

assigned to the "BFP's" of the Babine Lake Copper Deposits, The 

Argillite is metanorphosed to a fine grained biotite hornfels 

adjacent $0 the intrusion. 

Pyrite and pyrrhotite mineralization is found over an extensive 
1 

area, particularky2in the hornfels of the southern and western margins 
I 
I 
? 

0 of the main stock. Chalcopyrite is found in hornfels within veinlets 1 
i 

of pyrite and pyrrhotite. Within the intrusion there are some showings 

of molybdenite, chalcopyrite,,bornite and pyrite associated with 

quartz veinlets and fractures. 

The area has received previous exploration work as the Bee Claims 

during 1965-1967 and as the Wolf Claims during 1968-1-969. I 

INDUCED POLARIZATION SURVEY 

INTRODUCTION AND THEORY 

Induced polarization measurements were undertaken to determine 

the lateral and vertical distribution of sulphides within 200 metres 

of ground surface over the grid area. Knowledge of the total sulphide 

distribution is an important aid in determining mineral zoning 

0 patterns associated with porphyry copper deposits. Apparent resistivity 





0 data  taken  concurrent ly  i s  u s e f u l  i n  i n f e r r i n g  overburden depths,  

de f in ing  abrup t  l i t h o l o g i c a l  changes and a s s e s s i n g  the  importance 

of any I 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 the  e l e c t r i c a l  sepa ra t ion  

( 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  is  changes i n  t h e  m o b i l i t i e s  of i o n s  

wi th in  a rock. A t  the  i n t e r f a c e s  between zones of 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  of i o n s  occur;  t h e  concen t ra t ion  g r a d i e n t s  

developed oppose the  c u r r e n t  flow 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 of rocks  and a  c u r r e n t  i s  
app l i ed ,  a concen t 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  (water )  

metal  i n t e r f a c e  while awai t ing  an e iec t rochemical  r e a a t i o n  which 

must occur be fo re  the  e l e c t i c  charge can be t r a n s f e r r e d  foom an i o n  

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  the  meta l .  The f o r c e s  which 

oppose t h e  c u r r e n t  flow a r e  s a i d  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  

0 added vo l t age  necessary t o  d r i v e  t h e  c u r r e n t  a c r o s s  t h i s  b a r r i e r  i s  

known a s  "overvol tage".  

It t a k e s  a f i n i t e  time t o  b u i l d  up overvol tages  and one f i n d s  

t h a t  t h e  impedances of these  zones (Warburg Impedance) decreases  

with i n c r e a s i n g  frequency. I n  t h e  frequency domain system t h a t  w a s  

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 h e r t z  and c u r r e n t  a p p l i e d  a t  5.0 he r t z .  

INSTRUIvIENT AND PROCEDURE 

A mul t ip le  frequency McPhar induced p o l a r i z a t i o n  system Model 

P660, was 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  vo l t age  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  

from d i r e c t  c u r r e n t  t o  au tomat ica l ly  a l t e r n a t i n g  output  f requencies  

of 0.05, 0.1, 0.3, 1.25 and 5.0 h e r t z .  

0 
On t h i s  survey the  low and high f requenc ies  employed were 0 .3  

and 5.0 h e r t z .  Power was obtained from a 29 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 i n g  system 
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0 i s  5.0 amp. while the  maximum output  vo l t age  i s  690 v o l t s .  

The r e c e i v e r  employed was the  A.C.  ~ 6 6 0  model. This  i s  a 
potent iometer  type where the  ampl i f ied  and f i l t e r e d  s i g n a l  i s  

compared with a re fe rence  vol tage .  I t  i s  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 7.5 ma. To ta l  weight 

i n c l u d i n g  ca r ry ing  case and b a t t e r i e s  i s  2 .2  kilograms. 

An i n  l i n e  dipole-dipole  a r r a y  was employed i n  the  survey. 

The d i p o l e  l eng th  was 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 equ i red  t h e  p repara t ion  - 

of a "set-up" s t a t i o n  near  the  c e n t e r  of each l i n e .  The t r a n s m i t t e r  

and i t s  motor genera tbr  power supply remained s t a t i o n a r y  a t  the  

se t -up  s t a t i o n  and.wires  i n  inc reas ing  100 metre i n t e r v a l s  were 

s t r u n g  o u t  i n  both dire 'c t ions.  Care was taken t o  ensure t h a t  t h e  

w i r e s  were we l l  separa ted  t o  prevent  induc t ive  coupl ing e f f e c t s .  The 

ends of t h e  wires  were conneCted t o  4  f o o t  s t a i n l e s s  s t e e l  rods 
0 which had been hammered i n t o  t h e  ground. Where possible ,  t h e  r ece iv ing  

d i p o l e  a l s 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 t h e  r e c e i v e r  d ipo le  moved p a s t  t h e  l a s t  s t e e l  rod  ground 

connect ions  were made v i a  porous pots .  Radio c o n t a c t  between the  

r e c e i v e r  and t r a n s m i t t e r  ope ra to r s  coordina ted  power on and o f f  

pe r iods .  

PRESENTATION OF DATA 

The d a t a  i s  p l o t t e d  i n  twelve pseudosect ions ,  F igures  3 ( a ) - ( 1 )  

a f t e r  Page 1 0 .  The pseudosections a r e  v e r t i c a l  p r o f i l e  p l o t s  

d i s p l a y i n g  apparent  r e s i s t i v i t i e s  i n  ohm metres and pe rcen t  frequency 

e f f e c t  va lues .  Contourkd p lan  maps of t h e  f i r s t  s epa ra t ion  ( N = l )  

apparen t  r e s i s t i v i t y  and percent  frequency e f f e c t  d a t a  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  d a t a  i s  presented i n  Figure 6. 



lr) RESULTS AND INTERPRETATION 

The Plan  PFE map (Figure 5) i s  charac te r i zed  by anomalous 

PFE values  e n c i r c l i n g  a  c e n t r a l  e a s t  west t r end ing  PFE low. To a 
f i r s t  approximation t h i s  PFE low i s  co inc iden t  with a ground 

4 

magnetometer anomaly high is  i n t e r p r e t e d  a s  r e f l e c t i n g  b i o t i t e  

f e l d s p a r  porphyry i n t r u s i v e  rocks.  The l a r g e s t  s u r f a c e  exposure 

of  b i o t i t e  f e l d s p a r  paphyry which occurs  on Line 2+50 W between 

s t a t i o n s  2+50 S and 6+00 S l i e s  wi th in  t h e  above PFE low and t h e  

ground magnetometer anomaly. Thus it would appear t h a t  t h e  main mass 

of t h e  i n t r u s i o n  con ta ins  a  low sulphide  content .  

The anomalous PFE values  which 'encircle  t h e  main mass of t h e  

i n t r u s i o n  have been grouped i n t o  2 anomalies. (See Figure - 6)  

Anomaly "A" which l i e s  a long the  northwestern,  western and a 
southern p o r t i o n  of t h e  PFE low i s  a t t r i b u t e d  t o  p y r i t e  minera l i za t ion  

wi th in  a  f ine-gra ined  b i o t i t e  h o r n f e l s  zone a d j a c e n t  t o  the  i n t r u s i o n .  

I n  support  of t h i s  i n t e r p r e t a t i o n  many outcrops of p y r i t i z e d  hornfe l s  

have been observed wi th in  the  anomaly. 

Anomaly "B" i s  more d i f f i c u l t  t o  expla in .  I t  occurs  a long a 
g e n t l y  s l o p i n g  s i d e h i l l  and a l s o  i n  somewhat swampy ground. To date  

no outcrops have been loca ted  over t h i s  anomaly. The southeas tern  

s i d e  of t h e  anomaly i s  coinc ident  with a  weak copper ~ e o c h e m i c a l  

anomaly. Th i s  anomaly i s  not  co inc iden t  with t h e  ground magnetio- 

anomaly, however the  ground magnetic contours  do e x h i b i t  a  weak and 

i n t e r e s t i n g  a rcua te  p a t t e r n  along t h e  western end of t h e  anomaly.. 

Th i s  p a t t e r n  may suggest  a  r e d i s t r i b u t i o n  of magnetite.  

A wide range of apparent  r e s i s t i v i t i e s  arranged i n  a  r e l a t i v e l y  

complex p a t t e r n  is observed i n  Figure 4, R e s i s t i v i t 9  va lues  below 

50 ohm metres and i n  some i n s t a n c e s  l e s s  than  1 ohm metre and below 

0 t h e  s e n s i t i v i t y  of t h e  induced p o l a r i z a t i o n  equipment is  i n t e r p r e t e d  

t o  r e f l e c t  g r a p h i t i c  a r g i l l i t e  beds. These extremely low apparent  

r e s i s t i v i t i e s  occur on the  n o r t h e a s t  corner  of t h e  g r i d ,  a long the  

nor the rn  ends of Lines  7+50 W, 5+00 W and 2+50 W and between 6+00 S 
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0 
and 7+OO S on Line 12+50 W .  I n  c o n t r a s t  a l a r g e  r e s i s t i v i t y  h igh  

c h a r a c t e r i z e d  by v a l u e s  g r e a t e r  t h a n  3000 ohm me t re s  dominates much 

of  t h e  s o u t h e r n  p o r t i o n  of  t h e  g r i d .  Th i s  r e s i s t i v i t y  high is  co inc i -  

den t  w i th  a r i d g e  t o p  and s t r a d d l e s  bo th  h o r n f e l s  and i n t r u s i v e  rock 

types .  F i r s t  s e p a r a t i o n  appa ren t  r e s i s t i v i t y  v a l u e s  over  t h e  i n t r u s i v e  

on Line 2+50 W range betweeni1847 and 2405 ohm me t re s ,  whi le  h o r n f e l  

r o c k s  no ted  between 7+50 S and 8+00 S on Line  2+50 E  a r e  r e f l e c t e d  

by v a l u e s  o f  2533 and 3285 ohm metres .  Thus it i s  p o s s i b l e  t h a t  i n  

c e r t a i n . a r e a s  t h e  metamorphosed h o r n f e l  r o c k s  e x h i b i t  h ighe r  apparen t  

r e s i s t i v i t i e s  t h a n  t h e  i n t r u s i o n .  

The a p p a r e n t  r e s i s t i v i t y  v a l u e s  a s s o c i a t e d  w i t h  PFE anomaly "B" 

a r e  somewhat lower t han  those  normal ly  a s s o c i a t e d  w i t h  t h e  i n t r u s i v e  

and h i g h e r  t h a n  t h o s e  a s s o c i a t e d  wi th  a r g i l l i t e .  Values  range from 

1000 t o  200 ohm met res  w i t h  t h e  c e n t e r  of  t h e  PFE anomaly r e f l e c t e d  

as a r e s i s t i v i t y  low. Should s u l p h i d e s  w i t h i n  i n t r u s i v e  r o c k s  be 

0 t h e  source  o f  anomaly 'B" then  t h e  impl ied  i n c r e a s e  i n  f r a c t u r i n g  may 

e x p l a i n  t h e  lower  appa ren t  r e s i s t i v i t y  v a l u e s .  

CONCLUSIONS 

1. The main p o r t i o n  of t h e  exposed b i o t i t e  f e l d s p a r  porphyry 

s t o c k  and i t s  e x t e n s i o n s  as  i n t e r p r e t e d  from t h e  magnetic 

d a t a  c o n t a i n s  l e s s  t h a n  2% t o t a l  s u l p h i d e s  by volume. 

The i n t r u s i o n  has  gene ra t ed  a n  e x t e n s i v e  h o r n f e l s e d  zone 

which c o n t a i n s  2  t o  4% p y r i t e .  

The p o s s i b i l i t y  e x i s t s  t h a t  PFE Anomaly "B" i s  r e f l e c t i n g  

a 3 t o  4% t o t a l  su lph ide  c o n c e n t r a t i o n  w i t h i n  a more f r a c t u r e d  

phase  of  t h e  i n t r u s i o n .  Because o f  t h e  e x c e l l e n t  g e o l o g i c a l  

s e t t i n g  and t h e  prox imi ty  t o  a known economic d e p o s i t  t h i s  

p o s s i b i l i t y  should be thoroughly  i n v e s t i g a t e d .  



0 RECOMMENDATIONS 

Detailed geological mapping and geochemical soil- sampling 

should be carried out over PFE Anomaly "B". Should surface mapping 

be unsuccessful in determining the source of this anomaly, then 

the following diamond drill hole is recommended; 

Coordinate6 2+50 S ; 5+00 E 

Azimuth True North at -50' 
Depth 300 metres 

RESPECTFULLY SUBMITTED 

JUNE 19, 1976 
SMITHERS, BaCm 

GARRY Mm DePAOLI, 
GEOPHYSICIST, B.Sc. 



CERTIFICATION 

I Garry M. DePaoli, of the city of Burnaby, in the Province 
of British Columbia, HEREBY CERTIFY AS FOLLOIJS: 

1. That I arna graduate of the University of British Columbia, 
Vancouver, B.C. with a Bachelor of Science De ree in 
Combined Honours Geophysics and Geology (19697. 

2. That I have practiced my profession as a Geophysicist 
continuously for the past 7 years in Northern Ontario, 
Quebec, Manitoba, Western USA, Alaska, Yukon Territories 
and British Columbia. 

0 3. That I am a member in good standing of the Society of Exploration 
Geophysicists, The Geological Association of Canada, The Canadian 
Institute of Mining and Metallurgy and The B.C. Society of 
Exploration Geophysicists. 

4. That I have no interest directly or indirectly in the Morrison 
Lake EW & WW Claims nor do I expect to receive any. 

1 
I 

5. That the information contained herein was compiled under my 
direction and supervision during the period June 4 to June 15, 
1976. 1 

June 19, 1976 
Smithers, B.C. 

GARRY M e  DePAOLI, 
GEOPHYSICIST, B.Sc. 



CERTIFICATION 

I Dennis F. Morrison,  of t h e  V i l l a g e  of  Washago, i n  t h e  
P rov ince  of Ontar io ,  HEREBY CERTIFY AS FOLLOWS: 

1. That  I have a t t e n d e d  t h e  U n i v e r s i t y  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  Facu l ty  of  Science. .  

2. Tha t  I w a s  employed wi th  B e l l  Canada as a n  e l e c t r o n i c  
t e c h n i c i a n  dur ing  t h e  pe r iod  1964 - 1967, 

3. Tha t  I w a s  employed wi th  nlcPhar Geophysics as  a n  
Induced P o l a r i z a t i o n  Operator du r ing  t h e  p e r i o d  1967-1970. 

0 4. That  I have opera ted  as  a n  independent  Induced P o l a r i z a t i o n  
C o n t r a c t o r  from 1970 t o  t h e  p r e s e n t .  

5 .  That  I have induced p o l a r i z a t i o n  o p e r a t i n g  expe r i ence  i n  
Newfoundland, Nova S c o t i a ,  New Brunswick, Quebec, On ta r io ,  
Manitoba, B r i t i s h  Columbia, Yukon and Northwest T s r r i t o r i e s ,  
Alaska and t h e  Republic of  Panama. 

6. Tha 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  Morrison I 
Lake EW & WW C l a i m s  no r  do I expec t  t o  r e c e i v e  any.  

June 19, 1976 
S m i t h e r s ,  B.C. 

DENNIS F. MORRISON 
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C, ASSESSMENT DETAILS 

LIST O F  CLAIMS 

Cla im  EW 15 uni ts  Record # 65 (8)  Record  Date: August 7 
C la im  WW 20 units  Record # 64 (8)  Record  Date: August  7 

WORK SUMMARY 

19 k i l ome t r e s  of induced polar izat ionfresis t ivi ty survey ing  
June  4 to June 15, 1976 

19 k i l o m e t r e s  of l ine  cutting 
May 25 to June  3, 1976 

PERSONNEL - - I. P. C r e w  

Dennis F. ' M o r r i s o n  

G a r r y  M. DePaol i  

Donald F. P e n n e r  

Roy A. T h r o s s e l l  t 

LINE CUTTERS 

G e r a r d  Auger  

M. L o v s t r o m  

I P  Con t r ac to r ,  M o r r i s o n  & DePaol i  
Geophysical  Surveying & Consulting 
P.O.  Box 418, Gravenhurs t ,  
Onta r io  POC 1GO 

Geophysic is t ,  Mor r i son  & DePaol i  
Geophysical  Surveying & Consulting 
5305 E. Georgia  S t r e e t  
Burnaby 2, B. C. V5B 1V3 

Geologist ,  
#206 3300 Oak S t r ee t ,  
Vancouver ,  B.C. 

Geophysical  Ass i s t an t  
P. 0. Box 494 Lumby,  B. C. 

L ine  cutt ing con t rac tor  
Zobnie Road 
S m i t h e r s ,  B. C. 

L ine  cu t t e r  
Laidlaw Road 
S m i t h e r s ,  B. C. 



R. P e r r e a u l t  - = -  

M. Thomas 
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Line cu t te r -  - - 

365 1 - 4th Avenue 
Smi the r s ,  B.C. 

c / o  G. Auger 
Zobnie Road 
Smi thers ,  B. C. 

Helicopter ................ $ 3,058.44 
I. P. Contractor  Charge ................ 4, 353.26 
Line Cutting Contractor Charge . . . . 2,206.00 
Room & Board  ................ 

4 l ine cu t te rs  - May 25 - June 3, 1976 
10 days  x 4 men @ 12. /man/day  . . . . . 

4 I. P. Crew - June 4 - 15, 1976 
12 days x 4 men @ 12. /man/day  ..... 576.00 

TOTAL $ 10,673.70 



Mlilirlg Recordx's Ciiflice 
DEPARTMENT OF MINES AND PETROLEUM RESOURCES RECOSGED 

MINERAL ACT J IJL 2 :5 i376 - -  - 
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Name of group A ......... Map NO 93-fi-~-@------- 
We, the undersigned owners* of the following adjoining mineral claims, desire to group them according to the 

provisions of the Milt era1 Act:- 
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NAME OF CLAIM NO. of Record No. or ' Monthd SIGNATURE OF OWNER* Free Miner's 
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