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I N V O I C E  
8 Q X  46.8 

n R .  8 ,  OTTAWA 

HUNT CLUB R O A D  
CANADIAN AERO MINERAL. SURVEYS LTD. 

INVOICE DATE NOV. 29 ,INVOICE NO. 11 S U R  ORDER NO. DATE SHIPPED 

1967 
SMIPPED TO SOLD B Y  OUR ORDER NO. 8304 

Asarco E, ploration Co. of Canada I.td., 
Suite 84(r, 

(MLD 
rn 20 Kinrr :,treet West, ._ 

TORONT~ i, Ontario.- 

ATTENT.IO€,: Mr. B. Nicholls 
_- L- -- 

DESCRIPTION PRICE SALKS TAX TOTAL 
- - P U ANTITY __ . __ ______ -. 

F nal Billing - I . P .  Survey - Pow(+11 River, 
MOBILIZ,2TION __. - Oct. 2 - Oct. 3/67 

(A) Engineer's wages. 2 days @ $100.00/day $ 200.00 

(B) Labourer's wages" @ costs + 10% 70.40 

(C) Room and Board 30.50 

(D) Travel costs - 1~17 miles @ .20/mile $21,40 
$10 _. 50 31.90 

I_ 

F~irry 

DEMOBIL CZATION - N~v. 10 '67 
(A) Engineer's wages: 100.00 

(B) Labourer's wages 41.80 

(C) Room and Board 23.00 

(D) Travel costs - 97 miles @ .20/mite $19.40 
Ferry $ 7.00 26.40 

- 4,500.00 

450.00 

WORKING DAYS - 25 @ $4,50).OO/month 

"r SEVERE JEATBER DAYS - 5 @ $100.00/day @tAp*q 500.00 1 

I 
1,653.30 1 

213.63 i 

2 @ $225.1)0/day 

1 
LABOURE I< ' S WAGES - @ c )St +lo'% 

\GPN 
GROCERIES & CAMP SUPPLIES @ cost  hwLB 

, I *  I . . . , ,  L U  ' .I. . I  



Page 2 Nov. 29, 1967 Invoice No. 1196 

O u r  order N o .  8304 

Asarco ,:xploration Co. of Canada Ltd. ,  
Su i te  S'kO, 
20 King Street West, 
TORONTO 1, Ontario. 

ATTENTION: M r .  B .  Nichol l s  







The f o l l o w i n g  a r e  t h e  e d u c a t i o n a l  and  p r o f e s s i o n a l  s t a t i s t i c s  

o f :  J o h n  L I r v i n e ,  380  Hunt  C l u b  Road ,  O t t a w a ,  O n t a r i o .  

B o r n :  J a n u a r y  3 0 ,  1 9 4 0 ,  i n  V e r n o n ,  B . C .  

E D U C A T I O N  : 

H i g h  S c h o o l :  Vernon  J r .  M a t r i c ,  1 9 5 8  

U n i v e r s i t y  o f  B . C .  1 9 5 8  - 1 9 6 4 ,  B . S c . ,  S p e c i a l i z a t i o n  

G e o p h y s i c a l  G e o l o g y .  

EXPERIENCE: 

May 1 9 6 2  - S e p t e m b e r  1 9 6 2  -- H u d s o n ' s  Bay O i l  & Gas. S t u d e n t  T r a i n e e  
On o i l  e x p l o r a t i o n .  

May 1 9 6 3  - S e p t e m b e r  1 9 6 3  -- C a n a d i a n  N i c k e l  Company, S t u d e n t  
i n  m i n i n g  e x p l o r a t i o n .  G e o p h y s i c i s t .  

May 1 9 6 4  - O c t o b e r  1 9 6 4  -- K e r r  A d d i s o n  M i n e s  L t d .  G e o p h y s i c i s t  i n  
m i n i n g  e x p l o r a t i o n .  

J a n u a r y  1 9 6 5  - S e p t .  1 9 6 5  -- P r o s p e c t i n g  g e o p h y s i c s .  G e o p h y s i c i s t .  

O c t o b e r  1 9 6 5  - p r e s e n t  -- C a n a d i a n  Aero  M i n e r a l  G e o p h y s i c i s t .  
S u r v e y s  L i m i t e d .  

I c e r t i f y  t h a t  t h e  a b o v e  d a t a  a r e  a s  s t a t e d .  

John L .  I r v i n e .  



The f o l l o w i n g  i s  a b r i e f  s t a t e m e n t  o f  t h e  e d u c a t i o n a l  and  

p r o f e s s i o n a l  s t a t i s t i c s  o f :  W i l l e m  S c h u u r ,  1 1 6  C h e s t e r t o n  D r . ,  

O t t a w a  5 ,  O n t a r i o  

B o r n :  A u g u s t  6 ,  1 9 3 5  

E D U C A T I O N :  

H igh  S c h o o l :  GymnasiumB E d e ,  N e t h e r l a n d s  - 1 9 5 3  

S t a t e  U n i v e r s i t y  o f  U t r e c h t  - 1953-1956  B . S c . ,  G e o l o g y  
1956-1959  M.Sc . ,  G e o p h y s i c s  

T h e s i s :  1 )  S t r u c t u r a l  C o n t r o l  o f  G r e e k  C h r o m i t e  D e p o s i t s .  

2 )  D e t e r m i n a t i o n  o f  E l e c t r i c a l  C o n d u c t i v i t y  o f  E a r t h ' s  

3 )  D e s i g n  and  I n s t r u m e n t a t i o n  o f  D e m a g n e t i z a t i o n  

I n t e r i o r  by M a g n e t o t e l l u r i c  m e t h o d s .  

E q u i p m e n t  w i t h  S p e c i a l  A p p l i c a t i o n  f o r  P a l a e o m a g n e t i c  
R e s e a r c h .  

EXPERIENCE : 

1959-1962 

Dec.  1 9 5 9 -  
J u n e  1 9 6 0  

J u l y  1 9 6 0 -  
May 1 9 6 2  

1962-1965  

J u l y  1 9 6 2 -  
March  1 9 6 4  

March  1 9 6 4 -  
May 1 9 6 5  

1 9 6 5 - p r e s e n t  

S e i s m o g r a p h  S e r v i c e  ( E n g l a n d )  L i m i t e d .  

J u n i o r  C o m p u t o r ,  N i g e r i a ,  W e s t e r n  R e g i o n .  

Computor  i n  S p a i n .  

G e o l o g i c a l  S e r v i c e  o f  S u r i n a m ,  S . A .  

G e o p h y s i c i s t .  

C h i e f  G e o p h y s i c i s t .  

C a n a d i a n  A e r o  M i n e r a l  S u r v e y s  L t d .  - G e o p h y s i c i s t .  
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APPEXDIX I A).  Equipment 

B).  F i e ld  Procedure 

C). Data Presentation. 

Lcccz?a?y in~  this Report:- , 

Apparent chargeability Contour Map 

scale 1" = 403' 
+' - 

(1 sheet). 

-#z '-' Cornbined apparent chargeability and 

apparent: resistivity profile 

presentation horizontal scale 

I" = 200' (2 sheets). 



. , . .  ~ , .. 
. . . .  . . .  . . . . . . . . . .  ....... . 7.7 ' , ,. 

. .~ ,., .. 
... .....-...I.. . . . . . . . . . . .  ~ _.-..-,L-.I_ 

\ 



P* i l r h s . i a  the nor.zhcmcost nnomlous zone i n  t h e  area 

SUNC;I(?C! xi3 is cC52.i clpcn 5ctk to t h e  north and t o  the  southeast. 

r+csul . ts l,c.dicEte a f e i r l y  I . ~ r g c  zczz  of response matsr ia l  witla a 

very sZrcn.j <*O:X Is t57= CCx'LGr.  Xo de ta i l i ng  was carried out over 

th is  ar,n.i?,ily, bug cbtnirrcd X.?. responses ce r t a in ly  warrant f o l l w -  

LIP 3y d i - i l l f q .  

the ?ex: drill hole Locaccfm a ~ ' 3 m t ~ ~  to be a t  79E, 14011, t o  be 

d r i l l s 3  v e r t i c s l l y  for  230'. 

3 ~ : o t h x -  P x j - 2  s h ~ u l d  be coi lercd at 75E, 124N, t o  be d r i l l e d  v e r t i c a l l y  
TOr  ?- 2;:;a. 

7 

S.iacc? GO d i p  could bz assessed on t h i s  anowly ,  

I f  further t e s t ing  is considered, 

of !- .? r - m i i  .~:;c;h rrc:,joriee w i t k h .  3 exhilfits su f f i c i en t ly  high amplitudes 

r / :  -y Piarriin'i furtker f'olloz-up by d r i l l i n g .  It is recornended t o  

c- a t.o'li?. at. 59!? on lfao 13223, t o  be drilled west d o n 3  the  

7 ,: ..1 -. 1. i: 0 ,; 
A+..L c'c - r i  ;or 3c0'. 

I .P?) .  L~~ : :~3 . j~  i. 

P,,'. li:iis is thc smallest  o f  all the anomalies detected and 

Ls b2sed G ~ I  readings a t  to70 stations on one s ingle  l i ne  only. It 

c o d 6  cr iceivsbly kc joiacc? up ~ 5 t h  zone "B", but  f o r  topographical 

T C  A-..uozs -, c 110 r m d d q s  cculd be cb'ioincd i n  the area separating "C" 
. *t.@Tl cz3 L1 . Unless this conaection can be established by geological 

rmthods, no drilling can be recmcndad. 
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Zone "l?' is of good Gize and character and is completely 

sutline;! in 'this survey. 

p o x  Lpund condftio-ns, it m s  not poosible to do any detail work 

CCXGSS this zcm. A s  a recult no indication of dip could be obtained. 

t.ovxver, further follov;i-up by drilling is recommended at the following 

iocaticns: collar. at 75H, 81E, drill west along the line at 45' for 

300' to test the enstern zone. 

68X and d r i l l  west along the line a t  45' for 300'. 

aEOki2.y ill CLe vcstem p ~ r t  of the zone couid be tested from 69E, 

?CK, to be driKLed wcse &long the linc at 45' for 300'. 

Unfortuxitely , due to severe weather and 

. Y  

For tho central zone collar a t  77E, 

The small 

~\r.oE~:!.oc.s Zone 'T! 

The extensive zone of momlous responnes in the far 

south of the survey area has been labelled as "El'. 

area oZ 4,030' wicie and over 7,030' long and fli s t i l l  open to the 

south. 

with responses of more than 12.0.milliscconds. 

defiitc tzineralizetion was noticed in the field within zone "E" 111. 

&&fl work across "E" PIX indkoted a northeasterly dip of the 

+</ -,,-,,nc~v.ve <*.? P., struceare. Thicj dip  was interpolated for the other 

~i t r~ t t i r c r ;  es well, so all drilling is recommended towards the 

~,ou,?.r;est. 

i'caceras of zone "E" eo foli.ows: 

It covers an 

VLthin this ZGX! a t o i d  of four bands can be distinguished, 

Pyrite and molyb- 

Five drill b l e s  arc supgcoted to test the main anomalous 

'?E I" * . collar at 76E, 37N, drill S30% at 45' for 300'.  

''E 11": collil-r at 69E, 37N, drill S30% at 45O for 300'. 

"E XI*": collar at 62E, 37N, drill S30% a t  4S0 for 300'. 
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"G IW': co l l a r  at 52E, 52N, d r i l l  W. along line a t  45' 

Ear 3 5 5 ' .  

coilcir ct SOX, 21X, d r i l l  S30% at 45' f o r  300'. "E W ; :  

1x1. CCZ:C:L!JSIC!TS A;!D RECBWEEi.:DA.TZOXS 

Five zoncs of anonalocs polarization responses were 

Of these,  four appear t o  be of major i n t e r e s t ,  while the  rzqpzd. 

fifth, " C " ,  probably can be linked up with zone "B". Detailing was 

csxrird cjut over z o m  "E?' only and dip indications have been inter-  

p o l a ' i d  t o  other zones as w e l l ,  whenever p r o f i l e  shape appeared t o  

szpporl: th i s .  Dril lhole locations on zone "B" are suggested based 

on a v e r t i c a l  source, while f o r  zone "A" t he  source material was 

Xxgerpixted Zo bs 6UffiCietiZly tridn, t o  p e r m i t  v e r t i c a l  d r i l lho les .  d -r 

~ 

i 1% I 3  very l i ke ly  t h ~ t  the vast  amount of geological information 

on the property,  which was not avail-able t o  the authors of t h i s  

r e p o r t ,  will clianga the concepts of geometry as expressed i n  this 

rzpcrt and thuo a review 02 d r i l l  hole posit ions should be carr ied 

~ 

I 

I 
I 

oilt usln~ t'nis geological in€oxr;?ation. Based on the I.P.  data 

the following drill holes a r e  recorrmznded" 

zose "A". co l l a r  n t  73E, 14025, d r i l l  v e r t i c a l l y  €or 200'. 

co l l a r  at 75E, 12x1, drill v e r t i c a l l y  for 200'. 

co l l a r  a t  59E, 132N, d r i l l  west along the l i n e  a t  45' 

for  300'. 

co l l a r  at 761;, 8lE, d r i l l  west along the l i n e  at 45O 

f o r  300 ' .  

col ier  at SSN, 77E,  d r i l l  west along t h e . l i n e  a t  450 

for 300'. 

I 
? n . 1  ZGZC! 3 : 

Zone "D": 



Respectfully Submitted, 

John R. Irvine, 
Geophysicist. 

W. Schuur, M.Sc., 
Geophysicist. 



APPENDIX I 

A .  EQUIPMENT 

The equipment used by Canadian Aero Mineral Surveys 

Limited i s  t h e  high s e n s i t i v i t y  D.C .  pulse-type I . P .  u n i t  Mk. V ,  

b u i l t  by Sharpe Instruments 'Limited.  

seconds and a measuring t i m e  of 0.5 seconds a r e  employed. A 

choice of 3 power u n i t s  i s  ava i l ab le  w i t h  this equipment, of 

A curren t  on-time of 1.5 

respec t ive ly  1 . 2  k.w., 2.5 k.w. and 7.5 k.w. output t o  match 

requirements i n  s p e c i f i c  a reas .  For surveys reques t ing  a very 

h igh  s t a b l e  power source a 10 k.w., Volkswagen engine dr iven ,  

power u n i t  i s  a l s o  ava i lab le .  

B. FIELD PROCEDURE 

A l l  e lec t rode  configurat ions in  common use i n  r e s i s t i v i t y  
- 

surveying l i k e  dipole-dipole ,  two a r r ay ,  three a r r a y ,  Wenner and 

Schlumberger conf igura t ion ,  can be used f o r  DC induced po la r i za t ion  

surveying. Canadian Aero Mineral Surveys Limited preferab ly  uses  

the  th ree  array 'because of low coupling e f f e c t  and high e f f e c t i v e  

pene t ra t ion .  

" in f in i ty" ,  a dis tance  of a t  l e a s t  5 times t h e  maximum spacing 

used during the  survey from any survey s t a t ion .  

e lec t rode  and t h e  two p o t e n t i a l  e lec t rodes  a r e  equal ly  spaced i n  

l i n e  along t h e  survey t raverses .  

, 
I 

I With t h i s  a r ray  one cur ren t  e lec t rode  i s  placed a t  

The o ther  current  

In many areas  high r e s i s t i v e  bedrock i s  over la in  by good 

conducting s o i l s ,  which e f f e c t i v e l y  prevent cur ren t  t o  enter the  



~ 
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bedrock. To be ab le  t o  obta in  information about bedrock, spacings 

used have t o  be 20 and more times the depth of the  overburden. 

In  such cases ,  using any of the  usua l  a r r a y s ,  it i s  not  poss ib le  

t o  de t ec t  the  presence of small o r  moderate s ized  bodies.  Under 

these  circumstances t h e  grad ien t  o r  rec tangle  method i s  both 

f e a s i b l e  and des i rab le .  It reduces t h e  e f f e c t  of masking, r e t a i n s  

a high degree of r e so lu t ion  and has good depth penetrat ion.  

t h i s  method, t h e  two cur ren t  e lec t rodes  a r e  placed along a t r ave r se  

a t  a mutual d i s tance  of 4000' or  more. The p o t e n t i a l  e lec t rodes  

a r e  kept wi th in  t h e  middle t h i r d  of the  cur ren t  e lec t rode  spacing. 

For each cur ren t  e lec t rode  set-up a rec tangle  of dimensions l/3 X 1/4 

the  cur ren t  e lec t rode  spacing i s  surveyed. For the  grad ien t  a r ray  

method t h e  p o t e n t i a l  e lec t rode  spacing is  usua l ly  kept wi th in  1/20 

of the  cur ren t  e lec t rode  spacing. 

With 

6, -..K , 

For the o ther  e lec t rode  configurat ions t h e  e lec t rode  

spacing depends pr imar i ly  on required depth of pene t ra t ion  and 

s i z e  of body expected. Most common spacings €or  reconnaissance 

survey wi th  t h e  t h r e e  a r r ay  a r e  the  400' and 200' .  

normally taken a t  200' i n t e r v a l s  along t h e  l i n e s ,  bu t  i n  a reas  of 

i n t e r e s t  t h i s  i n t e r v a l  i s  reduced t o  100 ' .  I n  some cases 

anomalous a reas  a r e  f u r t h e r  de t a i l ed  using add i t iona l  spacings - 
800 ' ,  4 0 0 ' ,  200' ,  100'  and 50' - t o  provide information a s  regards  

t h e  change of e l e c t r i c a l  p roper t ies  wi th  depth. 

Readings a r e  

A t  each observation point  both the  primary vol tage - 
steady s t a t e  vo l tage  - and secondary vol tage - t r a n s i e n t  vol tage 

o r  overvoltage - a r e  observed. The primary vol tages  are converted. 
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by formula to apparent resistivities expressed in units of ohm 

meters. Secondary voltages are measured by integration and 

divided by their corresponding primary voltages to obtain the 

apparent chargeabilities. The chargeability expressed in units 

of milli-volt seconds per volt or milliseconds is the I .P .  

characteristic of the medium. 

C .  DATA PRESENTATION 

Results are presented as combined apparent resistivity 

and apparent chargeability profiles. Resistivities are plotted 

at a logarithmic scale of 2" = 1 cycle. Apparent chargeabilities 

are plotted at a scale of 1" = 5 milliseconds. Apparent chargeability 

readings obtained with the reconnaissance spacing are also presented 

on a contour map. For the surveys done with the gradient method, 

contouring is done separately for each block, due to irregularities 

in the current distribution in the various blocks. For all other 

electrode configurations contouring is done continuously over the 

entire survey area. 










