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McPHAR GEOPHYSICS LIMITED 

1 .  I l.4 ']: L: ,.> '.j C T 1 C). 1,; 

At the request of Mr. W . .  Shaw, Geophysicist fox the 

Gompny, an induced yoLariaation survey has  been carried out on part  

of the Liarrett >.,roperty, in the Houston Area of Gritish Columbia for 

Amax dxploration Incorporated, 'The property lies in the YU, quadrant 

of the 1' quadrilateral whose SE corner is at %%!, 126.W in the Omineca 

:Aining Division. 

i a r t  of the property was previously surveyed with the induced 

2olarieation method and is  the subject of 2 Mc.r,har report dated November 

3, 1366. The 1067 U- work wae  laid out to extend the aurveying to the west 

and was done in two sorties, the f i r s t  in june and the second in August. 

2. GFI;ULCjC'Y A N D  p : lE \TICcS  \E t>;<;, 

In addition to the it- survey, previous wori;. includes geological 

mapping, geochemical sampling and magnetometer surveying. 

The 5irritir-Darrett molybdenum prospect occurs in a quartz 

feldspar stoc;. that intrudes a thick succession of Hozelton volcanics. This 



intrusive i s  situated within a broad northeast trending belt of Tert iary 

acid stocks extanding between the Coast - ange and the -8mineca batholiths. 

Geological mapping indicates that the r,uartr feldspar plug 

measlurerr 4.500 by 2,500 feet. The entire mass is highly argillired and 

impregnated with pyrite. duar ts  veining near the eastern margin and the 

molybdenite appsara to be intimately assotiated with this veining. 

r h e  geochemical resulta a r e  not encouraging but glacial over - 
burden is reported to  average 6 feet in depth over the mtrusive. l'here i s  

Little r e h f  on the magnetic map but the ccmtours do support the NW -SE 

trend along the eastern +rt of the plug. 

3. r 1 1 E S E I \ i T A T I O N  C,F A E S U L T S  

The LC and resistivity results a r e  shown on the following data 

plots in the manner described in the notes preceding this report. 

Dipole Length 

600 feet 

300 feat 

300 feet 

600 feet 

300 feet 

330 feet 

Dw g. No. 

Lt8 2703-1 

Jk 270')-Z 

Ir 2703-3 

Ir 270.1-4 

U. 2700-5 

Lk 270')-6 

Enclosed with this report is Dwg. LXisc. 3126K. a revised 

plan map of the area at a scale of I" = 400'. The results of both the 1966 

and the f J67 surveying a r e  shown on this pLan. The definite and possible 



induced polarization anomalies a re  indicated by sokd and brokm bars 

respectively on this plan map a s  well a s  the data plots. These bars 

represent the surface projection of the anomaloua eoneta r e  mterpreted 

from the location of the transmitter and receiver electrodes when the 

anomalous values were measured. 

Since the induced polarisation measurement is eseantiaily an 

averaging process, as are  all potential methods. it is frequently difficult 

to exactly pinpoint the source of an anomaly. Certainly, no anomaly can 

be located with more accuracy than the spread length; i. e. when using 300' 

spreade the position oi a narrow aulphide body can only be determined to 

lie between two etatima 300' apart. In order to locate sources at  some 

depth. larger spreads must be used, with a correeponding increase in 

the uncertainties of locaticm. Therafore. while the center of the indicated 

anomaly probably corresponds fairly well with source, the lmgtb of the 

indicated anomaly along the line ehould not be Wen to represent the exact 

edges of the anomalous material. 

4. D I S C U S S I O N  uF A E S U L T S  

Pyrite mineralisation i s  wideslproad in the area and some Lk 

effects a re  evident an aknost a l l  of the observations made on the property. 

She I& anomaly symbols have bean used to illustrate the relative con- 

centration of the widespread metallic material. 

Line 0 - 
The 1967 surveying on this line was carried out with a dipole 



interval of 600 ieet. n e s e  results confirm the strong aource between 

5% and 12W and suggeat that its strongest portion Lies within a few 

hundred feet of the surface. 

Between 3 6 W  and 4ZW the 1967 results suggest a complax 

source with as much as 300 feet to the top of its otrongest portion near 

4 0 W  and M indication that it iniproves with depth near 30Vx . These 

results a re  conaimtent with those obtained uoing a 300 foot electrode 

interval in 1966. 

Line 10N 

A 300 dipole interval has been uaed to extend this line to 

the west. The deep source of moderate metallic content that was 

pr ev~ously traced from 1ZW to 24W appears to extend to about 42W . 
ltronger b effects, suggesting more concentrated metallics. 

at shallow depth extend from 46N to 50V. rhere is a definite increase 

in the metal factor values near 4 5 W  which suggest that the source plunges 

a n d  improves to the east. 

The contour e near 541% may tnarh the western edge of the 

broad rsrmeralieed zone that extends at  least as far east a s  the base line. 

.. ine 151': 

The 1367 data with 300 foot spreads show two concentrated 

portions on tbe western eaension of l ine  15N. 

The first: is centered near 3QW and the cantours suggest a 

depth of 100 to 200 feet to the top of its strwtpest portion. 



A second deep source occurs between 40R and 46%. Hepe 

the indicated depth to tho concentrated portion i s  betwean 300 and 4OO 

feet. This estimate is confirmed b y  the 600 foot data which s h w e  a 

depth of a half to one unit (i. e. 300 to 600 feet). 

A s  on Line ION, the broad source may terminate in the 

vicinity of 51Wr to 54b. 

Line 20N 

i'he ik effects on the western extension of this line a r e  

generally wearer than on the lines to the south. 

Moderate indications of s h a l h  rources extend from 33VJ to 

36W and from 39N to 35%. Theee two sources may be connected at depth. 

Weaker & effects euggest area of lower metallic content both 

ea& and west. 

Line 20w 

This long traverse uns north-south and crosses all of the 

east-west lines that were surveyed in 1966. There is, some anomalous 

Ir response over the antire length of the line. 

I'hree significantly strcmger p r t i oa s  have been shown as 

definite anomalies. *\I1 of thane a re  relatively shallow sources that 

appear to improve with depth. 

The single high value near 2SN may represent a narrow 

source of high metallic content but detailing with shorter electrodes 

would be requlred to confirm this interpretation. 



5. S U M M A R Y  A N D  R E C O M N E N D A T I U N S  

i-revious Xr work had outlined a broad variable anomaly 

that covered the quarts porphyry stock and indicated that the rninerali- 

zation continuad farther west. The 1967 D- surveying shows that the 

anomalous xnaterial extends at least a s  far as 5OU, north of Line 0.  

The results over this northwest portion are  similar to those found 

over the plug itself. That is, they indicate a broad area of widespread 

mineraiizahon that varies in concsntratiae arid depth of burial. Stronger 

It- effects in the ~ c i n i t y  of 34% and 45% on Line ION. Line 15N and 

Line LOPI  suggest two bands of more concantrated metalllcs that trend 

1.1 -5, but the character of the responses varies from line to line. 

One lang traverse, l ine  20%. w a s  run 1; S through the area. 

It appears to be anornalousl over its entire length ti. e. from L?S to 33N) 

and additional surveying both north and south would be required to deter- 

mine the extent of the broad anomalous area. 

The results obtauied using 600 foot spreads on Line O and 

l ine 151.7 confirm the anomalies and depth estimates obtained with the 

300 foot data. 'urthermore, they indicate that the strongest anomaly. 

centered near 7Tn on Line O lymg withrn the plug, does not increase with 

depth. towever, the anomalies near 38%' on Line 0 and 45W on Line 15N. 

be to the west of t?le mapped intzusive, and appear to improve with deyth 

irn tho 600 foot data. 

To s a m a r i z e ,  the Lt results to date have indicated an ex- 

tensive area of widespread metalhc material that varies agpreciably in 



concentration and d q t h  of burial. The east and west boundaries have 

been interpreted on several lines but the north and south limits have not 

been firmly establi ahed 

The resistivity values a re  unusually low and suggest a high 

degree of alteration and/or pyritization. ihere a re  rnrny definite in- 

dications of increased metallic content and these appear to be aligned 

into N S  trending zones that occur both within the intrusive and to the 

west. There are  also more oncentrated sources to the south and west 

of the intrusive piug which may represent 3 pyritic halo surrounding it 

but additioaurl data would be required to establish this continuity. 

3y1ost of the more concentratad sources appear to be located 

at some depth. This could be due to either overburden thickness or 

leaching. The most concentrated sourcee on the area surveyed occur 

n u r  the following localities:- 8R on h e  0. 9 N  cm Line 53, 10% on 

i m e  ION. 47W on ine 10N and 3 5 W  on Line 15N. 

rhe area dafinitely warrants further investigations and 

drilling. however, since molybdenurrt deposits can occur either within 

aones of high metallic content or on the edgea of yyritized areas, the 

details of the follow-up program w i l l  be finalized by LI.. N. %. Shaw 

who is in close liaison with the regional geologists. 

Dated: September 6,1367 



ASSESSMENT DETAILS 

PROPERTY: Barrett Project 

SPONSOR: Amuc Exploration Inc. 

LOCATION: Ei~uaton Arsr 

TYPE OF SURVEY: Induced Polarircrtion 

OPERATING MAN DAYS: 27 .5  

EQUIVALENT 8 HR. MAN DAYS: 41.25 

CONSULTING MAN DAYS: 2 

DRAUGHTING MAN DAYS: 3. 5 

TOTAL MAN DAYS: 46.75 

MINING DIVISION: Omiaeca 

PROVINCE: British Columbia 

DATE STARTED: June 16,1967 

DATE 'INISWED: August 22,1967 

NUMBER OF STATIONS: 85  

NUMBER OF ZEADINGS: 366 

MILES OF LINE SURVEYED: 6 . 7  

CONSULTANT& 

D.B. Sutherland, Apt. 2518. 47 Thorncliffe Park Drive. Toronto 17, Ontorio. 
P. G. Harllof, 5 EJllnorca Yloce. Don Mills, Wtario. 

FIELD TECHNICIANS: 

G. Trefananko, 65 1 Shapprrd Avenue b eat. Toronto, Ontario. 
T. Yeo, Bax 355, Ft. Saekakhewon, Alberta. 
3 helpers - supplied by client. 

McrHAR GEOPHYSICS LIMITED 

Dated: August 30.1967 D. B. Sutherland, 
Geophysicist. 



SUMMARY OF COSTS 

Houston Area - Amar Exploration Inc. 

5-112 days Operating (r $195.00 
4-112 days Travel E' $ 75.00 
3 days Jtmdby @ $ 75.00 

Estimated Expenses 

Tranaportrtion 115.50 
Taxis 1. 90 
Creight and Brokarrge 69.50 
M e a l s  and Accommodation 137.03 
Telephone and Telegraph 2.94 
Suppli e e 80.00 

McPHAil GEOPHYSICS LIMSED , 

Dated: August 30,1967 D. B. Suthcrland, 
Geophysicist. 



McPHAR GEOPHYSICS LIMITED 

NOTES ON THE THEORY O F  INDUCED POLARIZATION 

AND THE METHOD O F  FIELD OPERATION 

Induced Polarization a s  a geophysical measurement  r e f e r s  

to  the  blocking action o r  polarization of metal l ic  o r  e lectronic  

conductors in  a medium of ionic solution conduction. 

This e lectro-chemical  phenomenon occu r s  wherever  

e lec t r ica l  cu r r en t  i s  passed through an  a r e a  which contains metal l ic  

mine ra l s  such a s  base  m e t a l  sulphides. Normally,  when c u r r e n t  i s  

passed through the ground, a s  in res is t ivi ty  measu remen t s ,  a l l  of t he  

conduction takes  place through ions presen t  in t he  water  content of the  

rock,  o r  so i l ,  i. e. by ionic conduction. This i s  because a lmos t  a l l  

minera l s  have a much higher specific res i s t iv i ty  than ground water. 

The group of minera l s  commonly descr ibed a s  "metall ic",  however, 

have specific res i s t iv i t i es  much lower than ground waters.  The 

induced polarization effect takes  place a t  those interfaces  where  the 

mode of conduction changes f r o m  ionic in the solutions fi l l ing the 

in te rs t ices  of the rock to  e lectronic  in the metal l ic  minera l s  p re sen t  

in  the rock. 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical  energ ies  neces sa ry  to  allow 

the ions to give up o r  receive e lec t rons  f r o m  the metal l ic  sur face ,  

i nc reases  with the t ime that a d. c. cu r r en t  is allowed to flow through 



the  rock;  i. e. a s  ions pile up against  the  meta l l i c  in terface the 

r e s i s t ance  to c u r r e n t  flow inc rease s .  Eventually,  t he re  is  enough 

polarization in the f o r m  of exces s  ions a t  the  in te r faces  to effectively 

s top a l l  cu r r en t  flow through the  metal l ic  part icle.  This polarization 

takes  place a t  each of the  infinite number of solut ion-metal  in te r faces  

i n  a minera l ized  rock. 

When the  d. c. voltage used to c r e a t e  th is  d. c. c u r r e n t  

flow i s  cut  off, the Coulomb f o r c e s  between the charged  ions forming  

the polarization cause  them to r e t u r n  to t he i r  n o r m a l  position. This  

movement  of cha rge  c r e a t e s  a s m a l l  c u r r e n t  flow which can be 

m e a s u r e d  on the  su r f ace  of the ground a s  a decaying potential difference.  

F r o m  an a l te rna te  viewpoint i t  can be s een  that  if the 

d i rec t ion  of the  cu r r en t  through the s y s t e m  i s  r e v e r s e d  repeatedly 

before  the polarization o c c u r s ,  the  effective res i s t iv i ty  of the  s y s t e m  

a s  a whole will  change a s  the  f requency of the  switching i s  changed. 

This i s  a consequence of the  f ac t  that  the  amount of c u r r e n t  flowing 

through each  meta l l i c  in te r face  depends upon the length of t i m e  that  

c u r r e n t  has  been pass ing through i t  in  one direction. 

The values of the  "meta l  f ac to r "  o r  "M. F. " a r e  a m e a s u r e  

of the  amount of polarization presen t  in  the  r o c k  m a s s  being surveyed. 

This  pa rame te r  has  been found to  be  very success fu l  in mapping a r e a s  

of sulphide mineral izat ion,  even those in  which a l l  o ther  geophysical  

methods have been unsuccessful .  The induced polarization measu remen t  

i s  more sensi t ive  to sulphide content than other e l ec t r i ca l  measu remen t s  



because i t  is much m o r e  dependent upon the  sulphide content. As the  

sulphide content of a rock i s  i nc rea sed ,  the  "metal  fac tor"  of the  rock  

i n c r e a s e s  much m o r e  rapidly than the  res i s t iv i ty  dec rease s .  

Because of th is  i nc rea sed  sensi t iv i ty ,  i t  i s  possible to 

locate and outline zones of l e s s  than 1070 sulphides that  can ' t  be  

located by fi. M. Methods. The method has  been success fu l  in locating 

the  disseminated "porphyry copper"  type mineral izat ion i n  the  South- 

wes t e rn  United States.  

Measurements  and exper iments  a l so  indicate that  i t  should 

be  possible to locate mos t  m a s s i v e  sulphide bodies a t  a g r e a t e r  depth 

with induced polarization than with E. M. 

Since t h e r e  is no I. P. effect  f r o m  any conductor un less  it 

i s  meta l l i c ,  the  method is useful in checking E. M. anomalies  that  a r e  

suspected of being due to wate r  f i l led s h e a r  zones o r  other  ionic 

conductors.  T h e r e  i s  a l so  no effect f r o m  conductive overburden ,  which 

f requent ly  confuses E. M. resu l t s .  I t  would appear  f r o m  sca le  model  

exper iments  and calculations that  the  apparen t  me ta l  f ac to r s  m e a s u r e d  

over  a minera l ized  zone a r e  l a r g e r  i f  the m a t e r i a l  overlying the  zone 

i s  of low resist ivity.  

Apropos of t h i s ,  i t  should be s ta ted that  the  induced 

polarization measu remen t s  indicate the tota l  amount  of metal l ic  

consti tuents in the rock. Thus a l l  of the  meta l l i c  mine ra l s  in the  rock ,  

such a s  pyr i te ,  a s  well a s  the o r e  mine ra l s  chalcopyri te ,  chalcoci te ,  

galena,  etc. a r e  responsible  f o r  the  induced polarization effect. Some 



oxides such a s  magnet i te ,  pyrolusi te ,  ch romi t e ,  and some f o r m s  of 

hemat i te  a l so  conduct by e lec t rons  and a r e  metal l ic .  All of the metal l ic  

mine ra l s  in the  rock will contribute to the induced polarization effect  

measu red  on the  surface.  

In the field procedure ,  measu remen t s  on the  su r f ace  a r e  

m a d e  in a way tha t  allows the effects of l a t e r a l  changes in the  proper t ies  

of the  ground to be  separa ted  f r o m  the effects of ver t i ca l  changes in the  

proper t ies .  Cur ren t  i s  applied to the  ground at two points a d i s tance  

(X)  apart .  The potentials a r e  measu red  a t  two other  points (X) fee t  

a p a r t ,  in l ine with the c u r r e n t  e lect rodes .  The dis tance between the 

n e a r e s t  cu r r en t  and potential e lec t rodes  i s  an  integer  number  (N) t imes  

the  basic  dis tance (X). 

The measu remen t s  a r e  made  along a surveyed l ine ,  with 

a constant dis tance (NX) between the  n e a r e s t  cu r r en t  and potential 

electrodes.  In mos t  su rveys ,  s eve ra l  t r a v e r s e s  a r e  made  with var ious  

values of (N); i. e. (N) '. 1 ,  2 ,  3 ,  4 ,  etc. The kind of survey  requi red  

(detailed o r  reconnaissance)  dec ides  t he  number  of values of (N) used. 

In plotting the r e s u l t s ,  the values of the apparent  res i s t iv i ty  

and the apparent  m e t a l  factor  measu red  fo r  each s e t  of e lect rode 

positions a r e  plotted a t  the intersect ion of g r id  l ines ,  one f r o m  the  

center  point of the cu r r en t  e lec t rodes  and the o ther  f r o m  the  cen t e r  

point of the  potential e lect rodes .  The res i s t iv i ty  values a r e  plotted 

above the line and the  m e t a l  fac tor  values below. The l a t e r a l  d isplace-  

ment  of a given value i s  determined by the location along the survey  



l ine of the  cen te r  point between the  cu r r en t  and potential e lect rodes .  

The dis tance of the value f r o m  the line i s  de te rmined  by the dis tance 

(NX) between the  c u r r e n t  and potential  e lec t rodes  when the  m e a s u r e -  

men t  was made. 

The separat ion between sender  and r ece ive r  e lec t rodes  i s  

only one fac tor  which de te rmines  the depth t o  which t he  ground i s  being 

sampled in  any par t icu la r  measurement .  These plots then,  when 

contoured,  a r e  not sect ion maps  of the  e l ec t r i ca l  p roper t ies  of the  

ground under the  survey  line. The  in te rpre ta t ion  of the  r e su l t s  f r o m  

any given survey  mus t  be c a r r i e d  out using the  combined exper ience 

gained f r o m  field,  model  and theore t ica l  investigations. The position of 

the e lec t rodes  when anomalous values a r e  m e a s u r e d  m u s t  be used in  the  

interpretation.  

In the field p rocedure ,  the interval  over  which the potential 

d i f ferences  a r e  m e a s u r e d  i s  t he  s a m e  a s  the  in te rva l  over  which the  

e lec t rodes  a r e  moved af ter  a s e r i e s  of potential readings  h a s  been made. 

One of the  advantages of the induced polarization method is that  the  

s a m e  equipment can be  used f o r  both detailed and reconna issance  surveys  

m e r e l y  by changing the  dis tance (X) ove r  which the  e lec t rodes  a r e  moved 

each t ime. In the  pas t ,  in te rva l s  have been used ranging f r o m  100 fee t  

to 1000 f ee t  f o r  (X). In each  c a s e ,  the decis ion a s  to the  dis tance (X) 

and the values of (N) is la rge ly  de te rmined  by the  expected s i z e  of the  

m i n e r a l  deposit  being sought,  the s i z e  of the expected anomaly and the  

speed with which it  i s  d e s i r e d  to p rogress .  



The d iag ram in  F igure  1 below demonst ra tes  the method 

used in plotting the resul ts .  Each value of the apparent res i s t iv i ty  

and the apparent "Metal fac tor"  i s  plotted and identified by the position 

of the four  e lectrodes when the measurement  was made. It can be seen  

that the values measured  for  the l a r g e r  values of (n)  a r e  plotted f a r the r  

f r o m  the line indicating that  the thickness of the layer  of the ea r th  that 

i s  being tes ted i s  g rea t e r  than for  the  sma l l e r  values of (n) ;  i. e. the 

depth of the measurement  is increased.  

METHOD USED IN PLOTTING DIPOLE -DIPOLE 

INDUCED POLARIZATION AND RESISTIVITY RESULTS 

Stations on lone 
b' x = Electrode spread length 

n = Electrode separation 

n- l P P P P P P 
1,2-3,4 2.3-4.5 3.4-5.6 4.5-67 56-7.8 6.7-8.9 

.. , 
\ ,,, , \ 

, , I  \ ,  
n-I . ME MF MF M F 'MF ' 

1.2-3.4 2,3-4.5 3.4-5.6 4,5-67 5.6-7.8 6.7-8.9 

n-3 --- MF M F  M F  M F 
1.23,6 2.3 6.7 3,4 7.8 438 .9  Apporenl Metal Foclar 

n- 4 ------ -- M F M F M F 
1.2 6.7 2.3 7.8 3.4 8,9 
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