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The d iscovery  oP copper carbonate., p r i n c i p a l l y  malachi te  
o~ J u l y  24th. J u s t  nor th  of t h e  R in to  1 t o  16 mineral  Claims 
prompted t h e  s t ak ing  o f  t h e  DEF Claim Croup. This i n i t i a l  d iecovery  
r e s u l t e d  from a two man prospec t ing  crew working t h e  ere.. 

The Claim Croup was o r i g i n a l l y  staked as a 32 Claim Block; 
however, fo l lowing  p r o s p e c t i n g  and experimental  goaphysica, a 
n o r t h ~ s l y  t r end  was i n t e r p r e t e d  so an a d d i t i o n e l  46 claims were 
s taked  i n  mid August, bringin t h e  t o t s 1  t o  78 claims. 

Wwk was car r i ed  out  by a twn t o  s i x  man crew and was 
concent ra tad  s e i n l y  on t h e  discovery showing. This work c o n s i r t a d  
of mapping, mil sampling, minor l i n e  cutt ing and soma test 
geaphyaics  employing V.L.F., I .P.  and magnstomster. The l a t t e r  
work was conducted by t h e  f a l cnnbr idgo  E ~ o p h y s i c a l  Uepartment. 

The companyfs m i n  base of' nparetions f o r  d i f f e r e n t  p r o j e c t 8  
was 1 $ mf l e e  snuthrast o f  P i n t o  o t ~  t % w  Yukon Q i  ver. Ths Hillsr 
UH 12E helicoptrjr basad t h ~ r e ,  on ctmrtcm were usaed t o  aupport  
t h e  work on t%@ DEF Claim Croup. 

Thn only a c t i v i t y  known i n  t h o  a r e a  was the s t a k i n g  a f  
15 c la ims ,  Coin Group* some 2 mi l a s  northwest  o f  t h e  m ~ u t h  a f  
Big Cresk i n  September o f  1970. 

Pinor mappinq and utds spaced geochemical sanuling was t a r r i a d  
o u t  i n  the l a t e  f e l l  by Archer ~ n d  C:jthro. 

The Carmeeke shast was mppnd by H. 5. Bustock From 1931 t o  
1934 and reloased i n  1936 as Memoir 189,  Carmacks District, 
Yukon. 

The area has been coverad by silt sampling by e number of 
meJar cnmpcsnir7s; i n  ln"3, one aQ these, Si lv s r rL tande rd  mines, 
employed a s m p l u r  h o i s t  cable on fin 2 l w e t t e  - 11 h e l i c a p t m .  

I n  mid -h ly ,  S i l v e r  Standard stakwi 16 claims, t h e  Finto  
Group. Thess claims k~ere stakad on the besfe n? ane anoealau8 
a i l t  sanple .  

The United Keno two man prospec t ing  crew found malachi te  
s t s i n i n ?  n a r t b  or the Minto Group on 3uly 24th. T h i s  l e a d  t o  
thn  o r i g i n a l  atskfnrr o f  t h e  DtF Claim Group. 



The OEF Claim Group con8isto of 78 sontiywour claims as 
f ollawa t 

OEF 1-4 
OEF 5-12 
DEF 15-18 
OEf 19-30 
DfF 31-32 
DEF 3 3 4 2  
OfP 45-48 
DEF 49-60 
UEf 69-76 

Expiry 
Date - 

L O C A T I O N  B N O  A C C E S S -  

The property is located some 151 miles northwest of' Idhitohorse 
end 4 9  miles narthwat of Carmacks. It is ~pproxbmakaly 13 miles 
vest northwest of the Oawson-Whitehorse all weathar Highusy and 4 
miles west of the Yukan River, Latitude 62638'N and Longitude 
13701S9W on H.T.5. Shoet 1151-11. 

The proparty is preasntly accsrdble by helicopter Pram the 
east side o f  the Yukon River nr by faat from tho west side of tho 
Yukon River. Five heliports have been prepared an the property 
uhich is entiti)ly tree covered. 

Should the property be developed, access by boat and/or barge 
on the Yukon River could cnnceivebly be employed downatrema Pram 
Plfnto fo r  9 to 12 miles, thence m s t  by to ts  road 5 t o  6 milaa. 
Heavier equipment ood supplies aould be placed on the propsrty in 
winter w i n g  lcc~ cover on the Yukon River* Sustraer access Par personnel 
and smallsr supplfse could be made by combining boat and 3-5 type 
Bombardier. 

P H Y S I O G R A P H Y -  

Tha claim group lie8 on the northeast side of the narthwesterly 
trending Uswron Range. The area lies within the Yukon Plateau 
province (8ostock 1936). Th. evenness or the ts~rain is a result 
o f  the physiographically upland surfece. This hilly upland aurf'ace 
is fairly well rounded end ia steeply ta gently rolling with slsvationr 
ranging from 2,200 to 3,200 Pert, (Figurer 1 and 2). S w w  crrakr 
cut deeply into this upland suffsca and have feisly sharp valley 
walls. 
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* Sempla 06658 cone i s t s  of t h e  vsry fine grained dyke n a t e r i s l .  

S o i l  Sampling P r o ~ r a a  - 
(a) GENERAL - 

Cleim baselines i n  the course o f  staking war& wll c u t  and 
blazed and were picketed every 30U feat .  

Sawp1ss wars taken wary 100 f e e t  along 300 foot opecod 
l i n s r .  Samples wars C~ken  a t  100 foot i n t e r v a l s  along the 
baseline. 

Tho main showing area  wb covered ar a t ap  p r i o r i t y ,  mainly 
t o  dstermine the width and length of mineralization. 

A t o t a l  of' 1,306 s o i l  samples and 74 drainsga sarpleo  were 
taken. 

(b) PEDOLOGY - 
A 1 foot  t o  5 foo t  t h i c k  residual, non podsolizmd f o r e s t  

brown o w t h  i a  dsvoloped on the  10 t o  20 degrse h i l l r l o p s s  
c o n l i s t i n g  of a t h i n  Zn t o  3" orgabiC layer  o f  l ea f  littsr with 
l i t t l a  humus dawelopaent overlying a loamy aragge brown 8 horizon. 



Further  downslope &ere the drainage is impeded by c o l l u v i s l  
and g l e c i a l  (7)  dabr i r ,  a th icker  6" t o  18n A$ horizon develops 
under a p r w e  moss and ovarlbes a dark brown clay. Sampling condi t ions  
a r e  peners l ly  exce l l en t  and a11 aeapl@s were taken from t h e  
El harlxon. 

A l l  esmples were analyzed by t h e  Falconbridge Vancouver 
C e o c h s ~ i c s l  Laboratory f o r  copper, s i l v e r  and molybdenum. 

( 0 )  LAB PROCEOURES - 
Thr i n i t t a l  labora tory  techniquer end methods were setup 

end euparvised by Dr. fvbr L. E l l i o t t ,  Chief Gsochsmi8tl 
Falconbrfdgs N i c k e l  Miner Limited, Vancouver, 8.C. 

( i )  C O D P B ~  Analyait - The samples were dr ied  i n  a gar-f ired hot  
o h  d r i e r  and then hend wremnod through 80 meoh nylon sereenr.  

1 gram of ample  us8 weighed i n t o  a c a l i b r ~ t e d  pyrrx teak 
tuba and boiled f o r  one hour with 10 a la .  a t  105 n i t r i c  acid. 
After coal lng  the  volume war r s s to red  t o  10 181s t o  campeneate 
f o r  ~ v a p o r a t i a n  Zosr, The swyirls was then f i l t e r e d  through 
whatmen No, 1 f i l t e r  bapers. Tha f i l t r a t e  uaa a r p i r s t e d  i n t o  
the  atamlc ebobrptian u n i t  and Ehs copper concentrat ion use  
read a t  t ho  appropriate wave length. 

( i f )  Si lve r  Analysi8 - The samples w r r  dried i n  e gas t i r e d  hot  
a i r  drier and then hand screensd thrnugh 80 mesh nylon scraenr. 

1 gram o f  s a a p l s  use uolghsd i n t o  a ca l ib re ted  pyrer test 
tubs  end boiled For one hour w i t h  10 als. of 10% n i t r i c  scfd. 
AItsr coal ing  tho volume us8 rootared t o  10 m l s .  t o  compensate 
f o r  avaparat ion loss. The sample mas t h e n  f i l t a r e d  through 
bhatman No. I F i l t e r  Papers. The f i l t r a t e  was asp i ra ted  i n t o  
t h e  Atomic Absorption u n i t  and the s i l v e r  concentrat ion read a t  
the  appropfete wave liungth. 

(iii) RolyWonun Unalyrir - The aampl%e were dr ied  end rcraened 
a@ d l b O ~ ( i l *  

0.15 g r a m  of" t h e  -80 mesh f r e t t i o n  were taken and fumed 
with an e l k s l i n s  flux. Thi. t u r i o n  ~ s s  diesolved i n  demineralized 
water* An a l i q u o t  of t h i s  s o l u t i o n  was taken f o r  an@lysis .  
Rolybdenum uas d e k ~ ~ f ~ i n 8 d  by formfnq th@ colored d i t h i o l  cornplsr 
which was green a t  tentperaturea below 30% Th. colored cemplsxer 
were v i s u a l l y  assessed aga ins t  s t sndards  prepared i n  r s i m i l a r  
way. 

(d) I#TEAPS&TATIO# DF RESULTS - 
S a i l  waaplas have bean analyzed For copper, s i l v e r  end 

molybdenum. S i lve r  and molybdewm valueat a r e  low ordar and 
e r r a t i c a l l y  d i8 t r ibu tad  but  both metsib do r e f l e c t  concentrat ion8 
of capper vielurs. 

Local brckg~ound valuas f o r  copper are 10 t o  100 p.p*m. 
with t h e  a e J o r i t y  baing l a s t  than 100 p*p*mr 



O f  t h e  1,306 @ o i l  sunrples taken  78% r an  lwss then 100 prpom. 
Valuss a v m  100 p.p.m. copper c s n  be cwnsidersd d i s t i n c t l y  
enomelous. 3.28 o f  tho values obtained era aver  1,800 pop.@). 

Ths very high  value@ can certainly S a  a t t r i b u t e d  t o  p a r t i c l e s  
of secondary @caper minerals i n  tho s o i l  

4n mast-west t r end ing  zone tapproximatsly 5,200 Pse t  long 
ax tends  d iagonal ly  up the southern  h i l l a i d e  end over thn r i d g e  
t o p  on C l a i m  BEf 15, 9 & 4. This  anomaly is not  c o n t r o l l e d  
by dra inage  or tapopraphy. Oownslope g r a v i t y  d i s p e r s i o n  8ppoara 
very l imi ted .  

A second snom@ly tappeare t o  p a r a l l e l  the ? i s a t  about 600 t o  
8RCl Peot downslope an Claim8 OEf 14, 13 and 3. 

Two Fur ther  paral le l  snomsl ies  appeer ev ident  on Claims 
BEF 2 and 5 and DEF 2 and 6. These l i e  on t h s  n o r t h  s l o p e  of t h e  
r i d g e  end may r ap re sen t  downelope d i e p e r s l o n  Prom thw r i d g e  top??? 

I t  i m  baliavsd t h a t  t h e  s a i l  coppar va lues  c l o a e l y  r e f l e c t  
near  surPecs  bsdrack v e l u s s  and t h a t  t h e  absence of p y r i t e  accounta  
f o r  the burv ive l  o f  saeonderv ca rbona te s  o t  t h e  surfacme n e i n l y  
malachi te  end a z u r i t e  i n  t h a t  o r d e r  oP abundance. 

Thm a t t i t u d e  o f  t h e  c a u s e t i v e  mine ra l i za t i nn  i a  not  known. 
Carefu l  e ~ a a i n a t i a n  s f  t h e  copper p l a t  map r e v e a l s  t u o  o t h e r  
poso ib l e  enbnaly o r i e n t a t i o n s :  N40 .T  and approximately #2O=W. 

Betai l e d  work c a n a l s t i n g  oP t r ench ing  and/or d r i  l l l n g  w i l l  
be r equ i r ed  t o  detemrdne t h e  o r i e n t a t i o n  and t y p o  o f  mine ra l i za t i on  
caus ing  t h e  s t rangcopper  anomslier.  

2. Stream Sediment sampling Test - 

The exper ience  o f  a number o f  ceapanio8 i n  t h e  area suggested 
t h e t  geochemical dra inage  sampling was an i ne fTec t iv s  e x p l o r a t i o n  
t a o l r  Fu r th s r ,  S i l v e r  Standard 's  d i r c a v s r y  was based an one 
anamalou9 g a o c h m i c a l  ssmpla, and appa ren t ly  t h e i r  a m p l i n g  d i d  
no t  r e v e a l  the  copper m i n a r a l i r a t i o n  found on t h e  DfF Claim 
Group. 

I t  war docidad t o  conduct an  experiment in which 37 etresai 
loca t ion* ,  oppraximately SO0 f e a t  a p a r t ,  were sampled. Two 
d i s t i n c t i v e  samplss wore ~ o l l e ~ t d  from each loca t ion :  
(I) Organic r i c h  channel battom mater ia l .  
( 2 )  U ~ u a l  a c t i v e  inorganic  s t ream ssdiment. 

Thealremples ware Fnrwcirded t o  f a l conbr idge  Vancouver Geochemical 
Laboratory for cappsr  s n a l y r i s .  

Both t ypes  ob samples *are a i r  dried and r i eved  i n t o  2 
Prac t ioner  
(1) mino8 20 p l u s  BO mesh 
(2)  minus 00 mash. 

Tho sbove atamplo sets ware analyzed Par copper us ing  5 
methads oP ana lys i s8  
(1) h o t  aqua r s g i a  For * * t o t a l w  metal. 
(2)  c o l d  1% Ea0.T.A. Selut ion.  
(3) cold 10% Ammonium citreta so lu t ion .  



Tho r e s u l t s  oP t h i s  test work are enclosed as DEF GROUP 
ORIENTATIOfd PROJECT by 1 .  L. E l l i o t t ,  October 26th. t971, (see 
Appendix E). 

A 400 s c a l e  map is enclosed showing t h o  ho t  aqua r e g i a  e x t a a c t i o n  
p l o t *  

GEOPHYSICAL SURVEY - 
Gaophysical test w r k ,  employing g&L.F., I . P . ,  and sagnetomater  

was conductad by t h o  f a l conbr idge  C e a p h y ~ i c s l  Crew. The crew wa8 
a v a i l a b l e  fo l lowing  completion of work a t  t h e  conpmy'e Elsa 
opsra t ione .  

Limited and widespaced l i n e s  were used ovnr t h e  main showing 
araa, pr imar i l y  t3 see i P  any a f  th@bt3 techniques  could be 
employsd as e u se fu l  fol low-up too l .  

Far r e s u l t s  a f  t h i s  work r e f e r  t o t  SfPPRT ON THC GEBPHYSICAL 
O R I f # T A T Z O N ,  DEf CLAIW GROUP, BIG CREEK 4REA, by 5. E *  SAPPER 
and D, R, SUTHERLAND, P. Enp. (res Appendix F).  

C O N C L U S I O N S -  

Thcre is approximately 1 parcent  ou tc rop  exaosura on t h e  
Claim Croup. 

Rock t ypes  seen  on t h e  p rope r ty  c o n s i s t  o f  gneiss ,  minor 
a c h i s t ,  g r enod io r i t e ,  q u a r t z  monzonite, monzonite, e p l i t e  and 
pegma t f t e dykes. 

A t o t a l  of 76 claime were staked.  

Capper cerbana tns  o? malachi te  and a z u r i t e  i n  t h a t  order of 
abundance occura on the property.  No su lph ides  i nc lud ing  p y r i t e  
were noted. The a t t i t u d e  a? t h e  c a u s a t i v e  mine ra l i xe t fon  is no t  
known, 

Se l ec t ed  grab sampl@e assayed from 0,15$ t o  1.90% copper 
with s i l v e r  ranging Prom 0.05 t o  0.60 02 per ton. 

1,306 s o i l  sarnplns were col lectfad aver  approximately 28 
claims, Sampling c o n d i t i o n s  were e x c e l l e n t  with a l l  ssmplar taken 
from t h e  i3 harixon and analyzed f o r  copper, s i l v e r  and wlybdenum. 

74 d re inags  s ~ a p l e s  were tekon from 37 l o c a t i o n s  on t h e  
creek t o  tha  south  o f  t h e  property.  Tham samples were analyzed 
for copper ~ m p l o y i n g  t h r e e  alnthods o f  d iges t i on .  

S o i l  sample r w u l t s  @how t h a t  a i l v e r  and molySdenura a r e  
low orde r  and errat ic  but  do reflect cnncsntr~tians of' copper. 



Coppor reaults rav?al valuas From a Paw pepem. t o  13,200 
pepem, 4 t h  78% of ths somplns leas than 10P p.p.m. and 3.2% 
over 1,000 p,p.m. 

Fcur anomslies appear evident, the stronqer extending eaet- 
usst diagonslly up t h e  southern hillaide far 5,200 feet on Claim. -. 
15, 1 end 4. The three weaker anomalies parallel the sbove and 
lie an Claims 74, 13 and 3; Claime 2 and 5 and Claims 2 end 6 
reepectively. 

Other possible arientatians for the anomalies are N4Q0E 
and M20°1d. 

Silt sampling revealed organic asmplus oontainod more copper 
then inorgsnic, with the hot aqua rogia digestion the best 
laboretary technique. 

The geophysical oriantation survey outlined V.L.F. conductors 
possibly euggesting sheers ar frscturee while 1.F. dato ruggeste 
shellow metallic sources rmlated to V.L.F. uith shallow metallic 
sources which could extend ta depth. 

Geophysical data is limited and on widsly spaced lines. 

A fairly representativw aulte of rocke have been taken Prom 
the claim group for possible Future petrographic and rock 
geochemical work, 

The follavinq prograssivs steps are recommsnded for tho 
DEF C ls in  Crnuor 

1. Cut sppraximately 35 to 45 wiles oP line avor the  main 
showing and coincidsnt copper soil anomaly Por further follow-up 
ktatk. 

Grid to ber 
7,nQO fset of baselins, orientation seet-weet 
200 foot spaced lines approx. 3,500 feet north and 1,000 
feat south (to Silver Standard's boundary) 

2. Soil sample end analyze For copper the grid area on a 200 
by 200 foot grid far delinitian. Gealoqically map the grid area. 

3. Soil eample on a reconnaissance baeia the remaining 50 
cleisr on a 300 foot by 100 Foot grid t o  cheek for  further erees 
of interest. 

4. Trench by hand and/or cat if the latter is ovalleble from 
Silvnr 5tandard to determine orientatinn and type o f  mineralization 
on the main zone. 

5. further Qollawup by drilling with initial delineation by 
a rotary-percussions type drill followed by diamnd drilling. 



R E F E R E N C E S -  

Bostock, H, ?., 1 9 3 6 ~  Carmacks Ofstrict, flemnir l89. 

Joy, 8. J., 1971, DOC, 20thr Carmacks Frospecting,U~K.H.B. f i les .  



APPENDIX A. 

3ufy 27th-AUQ. 25th- One man ptonpocted and mapped wr DEf 
1-32 c f e i n s .  Pace end cornpasta methods ware employed using the 
claim lacetian line as be8olfnes. 

CCCCHEGICkL SURVEY - 
July 27th-Auy. 25th-1,306 r o i l  samplas ware taken and analyzed 

f o r  3 metels, copper, e i l v o r  end molybdenum by fa lcanbr idge  
Nicke l  Minee Vnncouver Geochemical Laboratory. 74 stream eediment 
samplcs were tnksn and analyzed f o r  copper yaing 3 determinations. 

3. GEOPHYSICAL TEST iDRK - 
Aug. 12th-Rug. 17th, 4 miles o f  t s a t  unrk wee completed on 

800 f o o t  spacod l i n e s  uaing Crone V.L.F., RcPher I.P. end f luxgets  
Magnatomtar, Mork was conducted by Falconbrfdqe N i c k e l  mines 
Limited Gesapttyeicaf. Depettraent, Toronto. 
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A F F I D A V I T  --.-- 

I, Robert E. Van Tassel 1, o f  Whitehorse, i n  the Yukon Territory, 

Exploration Superintendent, do solemnly declare: 

1. 

That I am duly appointed agent o f  United Keno H i 1  1 Mines Limited, 

and except where otherwise, stated have a personal knowledge o f  the 

facts and matters herein declared. 

And I make th i s  solemn declaration conscientiously be1 ieving i t  t o  

be true and knowing that i t  i s  o f  the same force and effect as if 

made under oath and by vir tue o f  the Canada Evidence Act. 

Declared before me a t  

, i n  

the Yukon Territory, 

th i s  dayof *"- 
A Ct36iiissioner f o r  Oaths 
f o r  Yukon Terr i tory 
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DATE: 

TO: 

COPIES TO: 

FROM: 

SUBJECT: 

October 26,  1971 

R. E .  Van Tassel1 

S. N .  Cha r t e r i s  

I .  L.  E l l i o t t  

DEF GROUP ORIENTATION PROJECT - 

In t roduct ion  

Three r ecen t  d i scove r i e s  of mine ra l i s a t ion  i n  t h e  Yukon have 
been cha rac t e r i s ed  by s u b s t a n t i a l  s o i l  geochemical anomalies having 
no apparent expression i n  t he  ad jacent  dra inage .  

Keno's DEF group i s  one of  t hese  s i t u a t i o n s ;  t h e  o t h e r s  a r e  
S i l v e r  S tandard ' s  Minto group and the  Yukon Synd ica t e ' s  Williams 
Creek discovery.  

The purpose of t h i s  o r i e n t a t i o n  work was t o  see  i f  t h e r e  i s  
indeed an absence of geochemical express ion  i n  t he  drainage o r  
whether t h e  conventional sampling and a n a l y t i c a l  methods were 
unable t o  d e t e c t  an anomaly t h a t  does,  'in f a c t ,  e x i s t .  

General Background 

Geology 

A l l  t h e  d i scove r i e s  a r e  i n  t he  same general  s e t t i n g ;  
small  d i o r i t i c  i n t r u s i v e s  i n  Mesozoic sediments and v o l c a n i c s . .  

Topography 

Low e l e v a t i o n ,  moderate r e l i e f ,  wel l  t imbered r o l l i n g  h i l l s .  
Creeks have marshy upper reaches i n  wide shallow v a l l e y s  
bu t  become more a c t i v e  downstream where they cu t  s t e e p  s ided  
v a l l e y s  i n  t h e  a l l u v i a l  t e r r a c e s  of  t h e  Yukon River.  The 
h igher  p a r t s  of t he  a r e a  a r e  ung lac i a t ed .  

Pedo logy 

On t h e  f r e e l y  dra ined  s lopes  a  good r e s i d u a l  f o r e s t  brown e a r t h  
p r o f i l e  is developed. , I n  t he  v a l l e y  bottoms a  t h i c k  organic  
horizon i s  developed. Recent vo lcan ic  ash which i s  a  prominent 
component of t h e  Williams Creek p r o f i l e  i s  absent on t h e  Minto 
and DEF claims.  (A sample of ash contained 7 ppm Cu, 4 ppm Zn, 
3 ppm Pb, c2 ppm Mo, 1400 ppm Fe.)  

Continued : 
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(d) Discovery 

The Williams Creek showing was discovered by landing 2 h e l i c o p t e r  
on malachi te  s t a i n e d  outcrop.  The Flinto claims were s taked  a s  a  
r e s u l t  of follow-up s o i l  sampling h.!sed on a  s i n g l e  anomalous 
drainage sample car ry ing  over  300 ppm copper aga ins t  3 background 
of about 30 ppm. The DEF claims were s taked  a s  a  r e s u l t  of f i nd -  
i ng  malachi te  s t a i n e d  outcrop during sys temat ic  prospec t ing  of  
t h e  i n t r u s i v e s .  

Geochemistrv 

S o i l  sampling i n d i c a t e s  t h a t  s u b s t a n t i a l  concent ra t ions  of  
copper a r e  held i n  the  r e s i d u a l  s o i l  cover .  Whilst l o c a l  background 
va lues  range from 10 - 100 ppm copper, i n  i t s e l f  a  high background f o r  
a c i d i c  i n t r u s i v e s ,  ex tens ive  a reas  car ry ing  over 200 ppm Cu have been 
found with peak values of  4000 - 13,000 ppm Cu. 

An organic  r i c h  sample from a  seepage below t h e  main anomalous 
zone (Claim 5, 700 S . ,  250 E . )  r e tu rned  a  t o t a l  copper content  of 8%, 
of which 7 .4% was e x t r a c t a b l e  with cold 1% E.D.T.A. s o l u t i o n .  This  
sugges ts  t h a t  copper i s  being moved i n  t h e  form of r e a d i l y  so lub le  

' organic  complexes v i a  t h e  groundwater t o  t h e  su r f ace .  

I t  was assumed t h a t  t h i s  process  would move copper i n t o  t h e  
permanent drainagc and t h a t  an organic  r i c h  sample might be more 
i n d i c a t i v e  of mine ra l i s a t ion  than t h e  conventional inordanic  sample. 

Sampling 

A s e t  o f  samples was c o l l e c t e d  a t  approximately 300 - 400 f e e t  
i n t e r v a l s  down the  creek running between t h e  Minto and DEF claims.  
Organic r i c h  channel bottom ma te r i a l  was co l l ec t ed  i n  addi t ion  t o  t he  
usua l  a c t i v e  inorganic  sediment.  

Analysis 

Both types of sample were a i r  d r i ed  and s ieved i n t o  two f r a c t i o n s ,  
(a)  minus 20 p lus  80 mesh and (b) minus 80 mesh. 

The sample s e t s  were analysed f o r  copper u s ing  (i) hot  aqua r e g i a  
f o r  " t o t a l "  metal ,  ( i i )  cold 1% E.D.T.A. s o l u t i o n .  EDTA i s  a  powerful 
complexing agent t h a t  could be expected t o  break up t h e  more s t a b l e  
organic  complexes. ( i i i )  Cold 10% ammonium c i t r a t e  s o l u t i o n .  The 
c i t r a t e  w i l l  r e l e a s e  metal from weak organic  complexes, s t ronge r  i r o n  
a s soc i a t ed  complexes and ion  exchange p o s i t i o n s  on c lays  and organics .  

Continued 
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Resul ts  

The r e s u l t s  of t h e  analyses  a r e  given i n  Table 1 and i l l u s t r a t e d  
i n  Figures  1, 2 and 3.  The organic  ma te r i a l  conta ins  more copper 
than  t h e  inorganic  m a t e r i a l .  

The aqua r e g i a  e x t r a c t  of t h e  p l u s  80 mesh f r a c t i o n  of  t h e  
organic  ma te r i a l  has t he  h ighes t  copper l e v e l s .  

Table 2 summarises t h e  range and c o n t r a s t  of copper content  f o r  
t h e  ma te r i a l s  analysed.  

1 = Range i n  ppm Cu. 

2 = Background i n  ppm Cu. 

3 = Contrast  of peak va lues  t o  background va lues .  

From a prospec t ing  p o i n t  of view t h e  s o i l  anomaly i s  i nd ica t ed  by a l l  
t h e  ma te r i a l s  and e x t r a c t i o n  systems except E.D.T.A. e x t r a c t s  of  t h e  
minus 80 organic  m a t e r i a l .  

i 

' ~ x t r a c t  

C i t r a t e  

Anomalies, taken as  over t h r e e  t imes background l e v e l s ,  range i n  
length  from 2500' t o  8000' .  Inorganic  ma te r i a l  g ives  more coherent  
anomalies c l o s e r  t o  t h e  source.  Organic anomalies a r e  more e r r a t i c  
and tend t o  develop f u r t h e r  downstream. The inorganic  anomalies 
r e f l e c t  movement of metal r i c h  s o i l  i n t o  t h e  drainage wh i l s t  t h e  
organic  anomalies i n d i c a t e  a reas  of groundwater e n t r y .  I t  i s  ev ident  
t h a t  aqua r e g i a  e x t r a c t i o n  g ives  t h e  b e s t  c o n t r a s t .  

Organic 

Plus 80 mesh m a t e r i a l  g ives  a  longer  t r a i n  than minus 80 mesh 
m a t e r i a l ,  bu t  t h e r e  is  l i t t l e  t o  choose between t h e  p l u s  80 mesh 
f r a c t i o n s  of  organic  o r  inorganic  m a t e r i a l .  

Inorganic 

Continued: 
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Recommendat ions 

Lack of drainage expression of  geochemical s o i l  anomalies i s  due 
more t o  inadequate sampling and a n a l y t i c a l  procedures  than t o  t h e  
absence of  drainage anomalies. 

I t  i s  suggested t h a t  during 1972 areas  prospected a s  p a r t  o f  t h e  
i n t r u s i v e  checking programme should have t h e i r  d ra inages  sampled a t  
n o t  g r e a t e r  than 1000 f e e t  i n t e r v a l s .  Both t h e  p lus  and minus 80 mesh 
f r a c t i o n s  of t he  sample should be analysed.  

Af te r  a  yea r  of use t h e  procedure should be  reviewed t o  a s se s s  
i t s  e f f e c t i v e n e s s .  

I .  L. E l l i o t t  
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.Appendices 

I - Notes on I3heory of' V. L.F. ProspccJ~ing 11. 

I1 - Notes on the Theory of 1:nduced Pol?ziza-Lion 13 

and t h e  I.kthod of Fie1.d Operation 

I l l u s t r ~ t i o n s  

Fig. 1 - 

Fig.  2 - 
Fig.  3 - 
Fig. 4 - 

Fie. 5 - 

pig .  6 - 
Figs. 7-10- 

Location Map 

Magnetic Surve jr 

VIZ I314 dip angle prof l l e s  

VLF EM Horizontcll f ie1.d str.engtl.1 

VL" EFI Frzser f i l t e r  

Geopi-iysicnl Composite i4ap 

D e t a i l  IP data p l o t s  



crew of t h r ee  operators,  S. Sap:xr, Id. Conron and J. Leclerc with t h e  assis'+ 

exce of a slxden't l-iel.per, P2u1 Baker, ciurinp; Asgust, 1-971 on p:z t  of' the  D.E.F. 

claim grou;?, f o r  UniJced Keno Hi11 F"ii.nes Lilr.i-tea. 

Three methods, Magnet-ics, VLP EM e:rd 1nd.uced ?cPol~rirsxi;ion were used 

on 4 I.ims or: the  southcm p a t  of t h e  claims -to cover t h e  area of ri:alacilitc 

and a z w  j:Ge showi1;g and of geochemical l-iic;!ls . 

2. TX)CA!.I'TOIJ PJ4D ACCESS ------ -------- 

The D.E.F. claims a r e  located i n  t he  Big Creel: Area 20 miles ~ s t  oE 

Idinto n e w  1-atitu.de 62"35'1~, and 1one.itm.e 137"101k7 ( ~ I . T . s .  11 5-I-##, Ydmn 

Ter r i to ry .  Tlie property is  accessib1e by hclf cop'Ler from MLnto . 
Approxima,te l.ocation of' -the D.E.3'. C l a i m  group i n  re l sk lon  t o  f.linto 

d i s t r i c t  and surromdinz area is  shoim i n  Fjgurc 1. 

3.  G.BOLCGY Mn) TT3EVIO!i:'; klORK ----- -- 

Exposures of r:lediwn grained b i o t i t e  granodior i te  form d i s t i n c t i v e  

t o r s  on t he  high ground. Tne rocks i s  we l l  f rac tu red  and jointed and has been 

shewed by ver t ica l .  fau- l t s .  One of the f a u l t  planes c a r r i e s  i.npressive 1m1achi.te 

s t a i n s .  At lover  eleva:t;ions, outcrops are very scarce and no coherent. geological. 

p i c t u r e  i s  availc2ble. I n  t he  viciiii-tvy of t h e  highcs't copper values,  ou'icrops 

ase f o l i a t e d  and f rac tu red  quartz d i o r i t e  or  monzonite. The rock is  i'requen-tly 

m l a c h i t e  and azu r i t e  s ta ined.  On t h e  v e s t  end of the property, s t a i n ing  d i e s  out 

and t he  rock appezrs t o  be a grey  i ;~~diu : i  gra-ined syeni te  with minor hornblende. 

Elsewhere a medium grained p o r p h y ~ i t i c  b io t i t t :  :yr~riod-iorite carrying very lax@ 



Figure i 

UNITED KENO HILL MINES LTB. 

LOCATION MAP 

D.E.E CLAIMS, Y. T. 

SCALE : l inch to 8 miles 



were r e l a t i v e l y  t;bundant, no sulphides have been seen. 

1d~ l :~ch i t e  and nmr i t e  s ta ined outcro;) x ~ d  f l o s t  were discovered i n  

has dcliriea,ieci a zone of very afiom1oo.s copper vn1.1~es on tile above ba s i s ,  t he  

D .E .?'. clairis vere staked t o  p ro tec t  t h e  U.K. li. 1.L discove?.'y. 

The ;i,nalysls of ~::~bsequ.errt~ sof l smplrir!:: on the  Z) .E . F. group lius 

t o  t h i s  repor t .  

i n t en s i t y  oi' t11e verti.cal. cor2ponen.t of the  eart;:'s ~nagnctfc f i e l d  i n  galT2:iin.s. 

Rezidi.ngs vere to,lcen at l00 f oo t  i n t e rva l s .  Diurnal va r i a t i ons  were 

corrected by T E ~ S  of repeated base -s t s t ion  readings a t  approxinxtely 69 ni.nu.te 

The resu. l t s  a r e  shown i n  contour form of 100 gamma in";rva,ls, and. a, 

scalc: of 1" = 1400' on the  accomganying Fig. No. 2. 

Two s e t s  oT r c r d i n g s  were taken ah LOO foot  i n t e rva l s ,  t he  drip an@e 



Thc horizontal. : f ield strengtl l  dzta  zre con-Lowed and sho-m on the 

The I . P .  anomalies aye s21o1.m together 7.rith the  V.L.F. and gcochex~ical 

r e s u l t s  on a cornys:ii;e nap Figure 6. 

l k e  data obtai r~cd w i t h  the  tn ree  methods were on four l i n e s  spcccd. 

a t  800 foot  i n t e rva l s  and conscqu.entl.y l ine-to-l ir ie cor re la t ion  Is diffica1:L. 

5. ( e )  Induced P o l a i z a - t i o n  snd Res i2tlvity :.;-ur;7ey ___.__-- _ . _ _ _ _ _ _ _ _ C I I _ _  ._ _-.._- 

The I .P. survey i s  c0nsiii.err.d Lhe rncst posj.-Live method f o r  detec%:i;;g 



No strcri~,r;, p o s i t i v e  I.P. anornzlies \.-ere encou~?i.crcd i n  t h e  survey 

and only t l i ree rcsnonscs m e  c1.asscd as probaule; th?  rermi.ndcr ere based 

This l i n e  mis surveyed i,ri.t;h 100 foo t  d ipoles  t o  ri - 1-1. l o r  an effec t  - 
depth of p e n e t r i o n  of' approximzte1.y 2C3 Tee-L. 

The hfighest metal factor:; encountered. i n  the survey occur on - h e  w:st 

end of t h e  l i ~ e  and sug3est a shal.low source of low t o  ~md-erate ~ - ~ ~ t a l l : i c  c:onten:t.. 

IIomver, the da:l;a a r e  incomplete ~ i ~ c ?  c o n ~ e q . ~ e n - t l y  .i.t is not c e r t a i n  i:l.2icther t h i s  

i s  t h e  edge of a ?xoad. x,reak source o r  a stron,";cr, more in"cerestin[:, confined 

res?onse. I t  does corres:pond ~ r i t h  a weak V.L.F. indicaition ikSoiil Zone C and 

t h e r e  are high geochemi ca, l  values t o  the  southeas t  but  none t h a t  co r rc  latees 

t i i r e c t l y  with t h e  I .P.  enormly. F m t h e r  I.P. s:rveying shouii! be doc: t o  aszcsu 

iLs irr~portance. 

tred! response at Z+5Cs'vl suggests a shallorir source t h a t  :is essen-t- 

i a i l y  a r e s i s t i v i t y  low and is r e f l e c t e d  i n  t h e  V.L.F. da ta .  

Ind ica t ions  of shallow n ~ w r o ~ r  sources occur a t  1+50E, 4-1-501! andd / J - A ?  

t h e  l a t t e r  two may i n  f a c t  represent  a s ing le  source located  2.t 5t-5OE. These 

very weak ind ica t ions  and may represent  n:u.ror,r sources of minor m e t a l l i c  

content .  

Setween 10E and. l l t ~  the re  i s  a broad. a rea  of shallow low valued me-tal. 

f a c t o r s  t h a t  could represen t  a very minor increase  i n  me-t;allic content bu t  ' this  

change could. be caused by l e s s  thnn 1 percent  sulphides a rd  i s  more l i k e l y  t o  

represent  a change i n  rock t n e .  It i s  i n t c r r s t i n g  thal; t h i s  very sre& e f f e c t  

occurs i n  t h e  v i c i n i t y  of noderatc geochcm VCIUCS. 



Line Gri 
-we- 

O n e  liuidreci f o o t  ti ipoles were used t o  survey t h i s  Line. 

closel-y with V .  L.F. Zone A and dc f ' in i l e ly  warrants 13urther ini~estigahioi:. 

h s i i z 2 l . o \ ~ , ~ 0  defined I.P. source i s  indicated  bettrecn 2 and k,l 

A probable anoriily i s  c e n k r e d  near 11V that indica%es a, n=rovr steeply 

dippin?; source of 10i.r metel-lic content 't2m.t amcars 'io corrc1ni;e wiLh V. L.P. %om 

C as trel-l as a s i n g l e  h i d l  geochem value -I;'ilat occurs i n  a breed bsckgound,  Jdd.1- 

%j-onal 1. ?. survey should. be c a r f e d  ou't t o  assess i t s  in-portance. 

The I .P. ef fec'cs i n  t h e  v i c i n i t y  of 2W t o  2:L  are unus~rs l .  They m y  

represent  two sources separated by severa l  hu-nd-red f e e t  b u t  it scenis more l-lke2-y 

t h a t  t h i s  i s  t h e  ty-picel b i - lobs te  p a t t e r n  i n d i c a t l v c  of a narrov shallow s o w c e  

located  i n  t h e  v i c i n i t y  of 1 1 7 .  Using t h e  IIJ i n t e r p r e t a t i o n ,  it i s  noted -!!l1a.t 

there i s  a ~ ~ e a k  clmnge i n  t h e  V. L.F. d3.p mgle  p r o f i l e  i n  t h i s  v i c i n i t y  and. a 

l o c a l  but q u i t e  high valued c,eochem-i c a l  morrmly. 

Weak increases i n  t h e  me-Lal fa.ctor values suggest a broad source of 

n~inor meta l l i c  content ext;e:iding from 8E t o  1'23 t h a t  corresponus with a V T ~ Z ~  

r e s i s t i v i t y  lorr. Theye axe stro:?ger gcochen:.icni values along t h i s  b i e &  1 .P .  

response but  its s iyni f icnnce  i s  d i f f i c u l t  t o  evaI:u'&'I;c. 



Eotl.1 of t h e s e  w c  corroborated Ly V. L.F. respomcs but  t h e i r  significnnct: i s  

able due t o  poor e lec t rode  contczcts. 

5. (b) V.1J.F. F.M. - .---- 
S t r i k e  d i r e c t i o n  is p resen t ly  uncer ta in  on t h e  cl2:il:l ij;rou.p but m,s 

oricLnn7ly expected t o  be riorthrresterly and the i n i t i a l .  g r i d  ~ T E S  run i n  a nortin- 

- e n s t c r l y  d i r e c t i o n .  It i s  customzry i n  en o r i e n t a t i o n  program t o  measure V.L.:r1. 

va lu r s  i n  ortJio;,orial clirections from t ~ r o  tra.nsmit t e r s  t h a t  give f ield.  az i m t h s  

a t  90'' and avoid. t h e  condit ion of zero counling from conductors l y i n g  prtrrtl.l.el 

t o  t.he prim<wy i'icld. Iiomver, t h e  mosl; s u i t j b l e  s t a t i o n  ua,s found t o  be Seott lr- ,  

located  t o  the sc;vthew.'i.. The Tield f'ro!n t h i s  sLai;i.on is  rough.1.y- pa r r l i e l -  t o  

t h e  t r a v e r s e  l i n e s  and w i l l  frivour conductors t rending i n  t h e  -wrpcndj.cul.ar 

(i.e. northwesterly)  d i r e c t i o n .  I t  is  possible f o r  conductors s t r i k i n g  y s r a l l e l  

t o  the  l i n e s ,  thsk  is nor theas ter ly ,  t o  be undetecJced by t h e  s-wvey. 

None of t h e  V. L.F. ancjrnalies d i s p k y  s trong d i p  angles and I_a,r;:c 

increases  i n  f i e l d  s t r eng th  ty-picnl of high cont~uctive zones s ~ c h  as massive 

sulphides o r  graphi tes  . On t h e  contrary,  most of t h e  f ie3.d strenet11 val-ues 

a - e  less than 25;: cbove background and t h e  d i p  angles a r e  t y p i c a l  of those  

obtained from f a u l t s  , shears,  cr zones of' fra,ctur i n g  tha't rimy be mirieral.ized . 

and t h e  snd.l  increase  i n  f i e l d  s i - rer~p7th i s  typ ica l  of 27 fa-tiLt or s h e m .  I t  



Zone C 

Zone C q p e a s  t o  si;r.:i.ke P16,0°W and coi?.tinve ::,cross th ree  lines. The 

bc s t  I .P.  responses encou~-i t~red i n  'chc survey arc. associated v~i'ch t h i s  zcne cn 

1639 and 0; it vas  not covercci 'by 1 .p. on Line 8ij. It i s  interesting t h a t  t h e  

s h a r y s t  f i e l d  s t reng th  v a i a t i o n s  occur. on Zonc C near  12bi ~>,nii co r r e l a t e  with 

the  narx.oy;r 1.P. indicaLion. F'lwthc~ pros2ectinc; or shallow trenching in t h i s  

v i c i n i t y  ma,y esJ~abl-is11 t,hc cause of the  ae coi;~brin.cd ge o:physlcel indicatio;is t h a t  

occur i n  an mea, 

V. L.F. surveying 

t h i s  i:ltercs-Ling 

Zone II 

of' mocierate1.y high geociiemical va:~ues. Additional 1.P- 2nd 

should be car r i ed  ou:L on 400 foot l i n e s  t o  firthex? evaluate  

aaomaly . 

Zone D n l so  m g ~ e s t s  a \red: shear zone t h a t  could be rilineralized. 11s 

f>l-io,rn, it sug@ests a t r end  t h a t  i s  al!.ost east-wcst.  There is no s t rong geochem- 

i c a l  valacs  i n  t h i s  v i c i n i t y  arid the 1 .P. coverq:c dons not exbeiid far enough east 

t o  cover it. 



There m c  c-Lhcr weak V.L.P. zones i h z t  a r e  d i f T i w l t  t o  cvaluate  

~ r i t h  present  dnLZ. 

i r~f luenccd by the vide  l i r ie  sp~ciri;; used f o r  t h e  survey. There is  c2 broad 

riot. c o r r e l a t e  1:ith e i t h e r  of t h e  o ther  rnethocis u-sed. 

shuL1oTr source of sligk1tl.y increased ~nagnc t i t e  content znd could represen t  a 

northi:.csterly t rending dyke. 

A si~nilar  r:ca.'rier f e a t u r e  crosses  Line 0, 8~ and I ~ Z J  i n  -the vicinity 

0s Y9Z. 

-bile form of secondaxy copper cmbona"cs. !Phere a r e  no v i s i b l e  sulghides and 

weathering I:iay be deep, silailarr t o  t h e  Villians Creek area ,  25 miles t o  t h e  

south. 

The geophysics1 o r i e n t a t i o n  ?<as r e s t r i c t e d  t o  5 dzys work and vas  

terminated p r i o r  "c t h e  completion of t h e  4 l i n e s ,  iarith any of t h e  methods. 

I n  d d i t i o n ,  t h e  wide l i n e  spacing &.es c o r r e l a t i o n  d i f f i c u l t  . 
.A s e r i e s  of i'rctctures t h a t  may bc niineralized i s  s u g ~ e s t e d  as t h e  

cause of the V. L.F. condi~ctors.  Four zor?es have been t en tak ive ly  correl.atcd 

~ ~ i - t ~ h  s t r i k e s  varying frorn N45"ld t o  essentially E-W. Similar  V.L.F. responses 

on t h e  Willians Creek proj?er.ty, l e t  t o  t h e  sulphide minera l iza t ion a-t depth 

and d a t a  0x1 11-00 foo t  l i n e s  shod,d be o'btained t o  b e t t e r  def ine  these  zones and 

conf ins the indica ted  s-trikes . 



Wie l i r i  tcci I. 1'. surveying c a r i c d  ou t  indicatei i  t h r e e  ~:odera,te 

slmlloi; sovrccs of 1 1 e t a 1 l . i ~  rr.incralization a l l  of which c o ~ l d  extend t o  iicj)Lh. 

One o r  these  c o r r c k t e s  ;riLls V.L.F. Zone P or1 813 and - \ r<xrants  f'ur-ther inves t -  

iga t ion  and d e i n i l  on intermediclte lires . 12x3 T.P. Tbesponses on Lines G a n d  1(;~ 

both c o r r e l a t e  i r i th  V.L.F. Zone C and Line Yc'T d i d  not exLend fax  er,ough t o  cover 

i.t; %,olrc C shovld be d e t a i l e d  v i t h  400 roo-t l-iner,. D r i l l i n g  is i~lifPj.cult t o  

recomend v i t h  present  l i m i t &  data 'but suri"t.,ce prospzcti.ng may revml  -the cause 

of these  3 shal.:Lov z~noeal ies  . 
V.L.F. Zones I? m d  D a r c  q u i t c  wel l  Cefineil. a d  should. be checked by 

I.P. surveying. 

. '7 . COlJCUJS TO!< S AID RE:CO!~I~~22~~Q~L7'1~CiT\$S - - --.--..-- 

The o r i e n t a t i o n  survey has out1.ilied V. L. i?' . conilu c-tor s suggestiir~g 

sheam o r  f'ractw'es 'illat could be i.~ij,)ctrtant In~r  he 1 o m l . i ~ a t i o i i  of ~ul.phidr)s 

a t  depth. I n  addi t ion ,  I.P. dao?ta indicates  s h ~ l l o i r  met,allic sources i;lr?:3,-L coulc5. 

extend t o  depth arid. appear t o  be r e l a t e d  t o  t h e  V.?;.F. molna,lies. 

I3oi;rc-rcr , present c?zta is  li.miteci. a:nd on i,ride!-y sp~ceci  1 i n e s  . Eecause 

of' t h e  s t rong evidence of copper ~!~.ineraliz,:~'ci.on, an in tens ive  prograa on c lose ly  

spaced l h e s  i s  wa.rrZ:l$ed t o  evnlu&te the property.  

The f o l l o ~ ~ i n g  program 5.s recormendcci: - 
Surl"ace in.vestiga%ion of t h e  t h r e e  sl la .110~ I. P. and V. L.F. responses 

t o  e s t a b l i s h  idlether copper su lp l~ ides  axe associa ted  with t h e  indicxted. 

week ~ n e t n l l i c s .  These l o c a l i t i e s  <are at  YJ on Line 0, -to 8E on 

Line 8~ and. 111J on L i n e  1-6~.  

V.L.F. surveying usin;: S e a t t l e  (1-8.6 iziz.) om t h c  existi .ng nor-thenstcr:l.y 

~ r i . d  bu t  i ~ i t h  400 f0o.L l i n e  interva?_ Gvcr "ihc e n t i r e  l~id-bh of the pro;- 

e r t y  frola 8s zt l e a s t  r3.s i'xr as 32X. 1:n xl.diti.on, rc-ptjen-Led, a:l;ten~&s 

should be rliade t o  o'btain reailinfr, i n  t h e  orl; 'l~o~oiial direct5.on fro~;-i 

Cut ler  t.fai.r;e o r  o ther  sui tzb1e attt-i;ior!s. 



1.1'. su~vey ing  x i t h  300 foot  Ci.lpok~ on t h e  400 Soot Lines &om &S 

t o  32Ti c.~utlin.ecl i n  ( 2 )  above t o  expxore f o r  a dee]? sul.phj.de soxrcc. 

Bot.rev.c?-, the  dipo1.e :i.nterval 1:ia.y be crii;-i.ca,l_ and 200 foot  d ipoles  more 

suiiib1.c. 1:ni.tS.d. tc:s"i 16th 300 foot  dtpoles should be cCarriec? ouhon  

the  anor~al-y or! 1;li.ne 8U. 

The rei.:a.inder of tlle pwpe~- ty  'LEia-Liis considered oi' geol.ogic i n t e r e s t  

shcjuld b e  covcred vi.th V. L.F. and I.P. oil a reconnaissal~ce p;r:id us ing  

a lint iinterval ~ L S  pester than 600 f e e t  and prefcrab3.y Lo0 f e c t .  

Magnetic surveyin2 should be c i ~ r i e d  o u t  on t he  ent , ire p o p e s t y  t o  

ass is'^ with geolosic in te rpreJ~a t ion .  



aIlce v i t h  t h e  1 ; ~ ~ s  of Ji:Iectro~agnetj.c inductlion, t h a t  i s ,  i f  an I3 .Id. f iel-d 

conc'iuctors, and ;.;ill give r ise  'co secctr-ldasy 3.14. f i e l d s  vhich distor"; -the 

pri:!mary f i e l d  c."cny _uoiriAi on t h e  surface zbovc the conductor. 

t rarismittcrs ) , the V. L.P. cor;~rfiunication hrociica~l-~ s t a t i ons  a r e  posit ioned 

of a s ~ r i t c h .  

The usable range of t he  s t a t i o n s  vz r i e s  l$ri.dely vi-th porrer and t r ans -  

mission conciitioizs but  is u.sua.ll$- bbet1reen 1000 and fjOOO miles. %.TO tyneo of 

s ignals  m e  broadcast "keyed." ( on and off) 8,nd "frequency shi .f t l '  (FM) . 
Frequency s h i f t  provides a steady s igna l  m d .  is rmst su i tab le  f o r  fic3.d 

Best coupling a;nd strong s igna l s  v:ill. be received from the  s t a t i o n  

that i s  located i n  the  s a x  direct io i l  as t he  rei;ionsl s t r i k e .  

Se:ittl.e Was1iin;;ion operating in 1-8.6 KHz. was e:qloycd i n  t h i s  survey. 

east and west t o  16-Flest S-East. 



Fie ld  Proccciure --------- 

The  f i e l d  procedure rras as Soll.o?~rs: 

A n u l l  vas observed on t h e  Tield s-ircngtlfi rneter by ro.tatin:; the  

instrunen.-t 5.n r, hori::on-Lul plane ui-d,il -the basf: of t h e  instrument nLj.gned 

i n  the  direct- ion of the V. L.5'. f 5-el&. T'nen Blc ins-t,rv:i~ent ?ms rc?,Tseil. v c r t i c -  

mter .  The i r t s t r ixen t  i n  t h i s  pos:i.%iori, t h e  incl-ino:ile'tcr bras  rend. f o r  t h e  d i p  

ang1.e reaclini:. The h:i.rection of' t h e  'bo-L-tom of 'che j.nst;r-umnt ( i . e .  t h e  search 

T1.1e f i e l d  sCre:lg'ih ~xeasurernents were obtained 'by ro ta t i r ig  Lhe ins tzu-  

each retdins poin t  as t h e  r e c e i v e r  ;;as tu.ned t o  t h e  S e a t t l e ,  'i.Jzshj.r.~gf;on t r a n s -  

m i t t  ing siat  ion. 

Tk1c d i p  a ~ @  data a r e  prci"liei1 c.t s sca1.e of I" == 400' and 1." - 10" 

dLp v i t h  E a s t  d ips  pos:iJ~ion (above t h e  I-ine and Vest d i p s  negative (belov t h e  

l i n e ) .  The crossovers a r e  designated by graded o v a h .  Tilose crossoveys are 

a t  locz t ion  of t h e  detec ted  conCzctors. The crossovers a r e  connecl;ed t o  o u t l i n e  

t h e  conductive zones. Horizontal  f i e l d  s t r e n ~ ; t h  d a t a  :ire contoured a t  25 u.nit 

i n t e r v a l s .  

The first  d i f fe rences  of t h e  abovz d i p  m g l e  d a t a  a r e  contoured a t  t h e  

i n t e r v a l  of 10 u n i t s  (2-5 degrees)  and 1" = 403' sca le ,  t o  o u t l i n e  t h e  crossover 

condv.ctor as wel l  as t h c  s t r o n ~  regional. efYecJcs and t o  de f ine  c l e x l y  t h e i r  

pos i t ion .  



The foll.o?.ri.ng i s  i n  I.xrge p a t  -taken f rox  the nnrmals o:C I:lcPh?,r 

1nciu.ced ? o l ~ r i z a t i o n  2,s a geophys-icttl ~:leasur'ement reyers  t o  t he  

medium of' ion ic  so!-ution conduction. 

i s  passed l;hrou@l an mcn bihich contains ~ n c ? t a l l l c :  ~i.i.ncrn1.s such c.s base metal 

sul-phides . J!Jorma,lly, when cur:re:-it i s  ozssed through 'che ground, s s  i n  r e s i s t -  

t; he water content 03 t h e  rock, or. s o i l ,  i . c .  by i0 i1 . i~  conductj_on. This i s  

because allnost all- n ine r a l s  have a much h.i@ei: s9ecif'ic r e s i s t i v i t y  i;hz,n g~-ow.d 

m t e r  . Tne group of n iner  a h  coi;monly cles c r  i'bed as "iiictalli c " , ho-crever , have 
spec i f i c  r e s i s t i v i t i e s  rmch l o ~ r e r  than gound r:aJ~crs. The inch ccd go.l=i::a,tion 

e f f e c t  t akes  place 2-t those  in te r faces  vhem t h e  nodc or' conduction changes 

from ionic  i n  t he  sol~l%ioils  f i l l i n g  t he  i n t e r s t i c e s  of t he  rock t o  el .ectro~iic 

i n  the  r!ie.t,allic mineral:; present  i n  the rock. 

The blocking ac t ion  or induced p o h z i z a t i o n  mmtioned &ove, ~ rh lch  

depends upon the chcxical  e n e r ~ i e s  nccess=y Lo allow %he ions  t o  give us o r  

receive  e lec t rons  f rox  t h e   neta all i c  su-i'acc, increases  wi-GI? t he  t im? t l ~ a t  a 

ti. c. current  is  all.o~:cci t o  f l o w  t l~rough - h e  rock, i . e .  a s  ions p i l e  up agains t  

t he  ri?etaLli.c i n t e r f ~ x e  the  resis 'mnce t o  current  f low increases ,  Eventually, 



t h c r c  i s  enough pol8,rlxatiori i n  the form of excess ions a.t t'ne j u t c r  faces 

i n  t h e  nincra:i.izc:d. rodr  . 
Vhen the d. c.  vol tage  used t o  c m a k  t h i s  (3.. c:. c7.mren-t; f1os.r i s  c r t  o f f ,  

curren-b i':Lo-~? rrliicli crtn bc aleas~rcd on t h c  surface  of the gou-nd a!: a dec8,yj.n~ 

Proxl an a l i x r n z t e  vie-\.rpoi.nt it c m  be seen that i f  t h e  ciirectLon of the  

c ~ r r r e n t  thro-:igh t h e  sys'ierii is  reversed re?ea.-ldly before the pol.zri7,ation occu.rs, 

time t h a t  cu r ren t  ha.s hecn passing through it :in one d i r e c t i o n .  This ~lx?no!?x:non 

is  t h e  b a s i s  f o r  "Fren_ucncy Dornain" I .P. surveys an& t h e  I.lcP1xxr System. 

Since t h e  ? .IJ. effec-t is  caused by clccJironic, i .  e .  me ta l l i c ,  coniiuct- 

i v i t y  only, induced p o l a i z a t i o n  x;;easu.renients are an indicat ion of t h e  to-La1 

amount of metal-lic cons t t tuen t s  i n  t h e  rock. Thus a l l  of t h e  m t a l l i c  minerals  

i n  t h e  rocks, such as p y r i t e ,  a s  we l l  am t h e  ore minerals,  chalcopyri te ,  chal c o c l t e ,  

galena, e t c .  a r e  recpor1s:ible f o r  t h e  ind.uced p o l m i z a t i o n  e f f e c t .  Some oxides 

such as magnetite, pyro lus i t e ,  chsanite, a i d  some forms of imna t i t e  a l s o  conduct 

by e lec t rons  nlzd =;re ~ n e t a l l i c .  A l l  of t h e  m t a l l i c  miriera,ls i n  t h c  rock will- 

contribuke t o  -i;izc iriiiucecl polar : iz~, t ion  ef fec t ,  u,easmc;i on t h e  surface .  



c l ~ r e s s e d  a s  a per c e n t q y ,  of the  cliange i n  resisJt,riv i t y  with frequency chnngc, 

The neJial fac-Lor increases  much more rap id ly  with ~;:etal content  of 

the  rock than e i t h e r  frequency ef-i'cct increases  of' r e s i s i ; iv i ty  decreases. 

P l o t t i n g  Procedure 
------.------ 

I n  p l o t t i n g  resul- ts ,  t'ne t h r e e  se-is of' val-ties nleasurcci f o r  each 

s e t  of e l ec t rode  ;?ositi.o:;s a r e  p l o t t e d  a t  t h e  intersection of r;r:id l i n e s ,  one 

rrom t h e  center  point  of t h e  cur ren l  clcctroclcs and t h e  o the r  form t h e  center  

point  of' t h e  p o t e n t i a l  e lec t rodes .  The Sa.Lera.1. displacement of a given value  

i s  detemined -by t h e  Locabion along the survey l i n e  of t h e  center  po in t  bettrcen 

illc cu r lxx t  arid r)otcnt-.La:. e l e c t r o d r s .  The d i s t ance  of t l x  value f r m  t h e  l l n c  



i s  detenntned b y  the disiamce ( M )  between -the c11:rreri-L and ptential. cl.ci:Lrodes 

r.r'r,en the mee.surc~,~r;n-t wa.s nndc . 

It should be en~~~i~as ized  thet the r~~i:l.t<.i.i~. C) , nlo-L 5s n e r d y  ' a  comeni.enJi 



METHOD U S E D  I N  P L O T T I N G  D I P O L E - D I P O L E  

I N D U C E D  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  R E S U L T S  

S t a t i o n s  an  line x = E l e c f r o d e  spread length 
n = E l e c t r o d e  s e p a r a t i o n  

n -- 4 P P P 
1,2 - 6,7 2,3 - 7,8 3,4-8,9 

n - 5  P P P P 
1,2-5-6 2,3-6,7 3,4-7,8 4,5-8,g Apparent  Resistivity 

. n - 2  P P P P P 1,2-4,5 2,3-5,6 3 ,4-6 ,7  4,5-7,8 5,6-8,9 

n - I  P P P P P P 

A 

9 

n - l  M.F: M F M. F. M.F M.F. M. F 
1,2-3,4 2,3- 4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7- 8,9 

n - 3  M.F: M.F M. F. M. F 
1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 ~ ~ ~ a r e n  t  M e t a l  F a c t o r  

n - 4  M.F. M . E  M. f? 1,2-6,7 2,3-7,8 3,4 -8,g 

F. € F. E_ F. E. F. E. F. E .  F. E. 
n - 1 2 - 3 4  2,3-4,5 3,4-5,6 4.5-6,7 5,6-7,6 6 ,7-8 ,9  

n - 2  F. E. F, E. F. E- F.E. F.E. 
1,2-4,5 2.3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

n - 3  
F. E. F .  E. F.E. F.E. 

1,2-5,6 2 , 3 - ~ , 7  3.4-7,8 4,5-8,9 Apparent  Percent  

n - 4  F.E. F. E. F. E. Frequency E f f e c t  
1,2-6,7 2,3-7'8 3,4-8,9 



Reports 

T o t a d  

Costs do not  include drclfting, c m p  cos t s ,  l iel icopter  sc rv iccs ,  e t c .  

li~XPY3liATJOB Gl?Ol>IIYSiCT:;TS : S a l  X . Sappcr,, 200 Gateway Blvd. , &~'i.. 2-508, Don ]./;ins 
20h, OntarrTo 
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