






Ashnola p rope r ty  du r ing  t h e  p e r i o d  0ctobe.r 1970 t o  J u l y  26 ,  1971. 

Geologic mapping s t a r t e d  i n  1966 ( s e e  Montgomery 1966) was ex- 

tended t o  cover  unmapped a r e a s  of g r i d .  A c o l o u r  a i r  photo survey  was 

flown of  t h e  a r e a .  From t h i s  su rvey ,  a  s t r u c t u r a l  i n t e r p r e t a t i o n  

was made i n  r ega rd  t o  p o s s i b l e  f a u l t s ,  f a i n t  p a t t e r n s  and o t h e r  s t r u c -  

t u r a l  l i neamen t s .  

I n  a d d i t i o n ,  t h e  d a t a ,  bo th  g e o l o g i c a l  and geophys i ca l ,  accumu- 

l a t e d  d u r i n g  t h e  summer of 1970 ( s e e  Cochrane 19701, was ana ly-  bed s t a -  

t i s t i c a l l y  by A l i s t a i r  S i n c l a i r  w i t h  t h e  a i d  of a  computer. I 
LOCATION AKD ACCESS - ( s ee  F igure  1, Locat ion ~ a p )  

The Pr ism Ashnola copper-molybdenum p r o p e r t y  is l o c a t e d  on McBride 

(I) Creek,  an ea s t e r ly - f lowing  t r i b u t a r y  of t h e  Ashnola R ive r .  The mag 

c o o r d i n a t e s  a r e  L a t i t u d e  4g0 O7'N., Longitude 120° 20'W ( s h e e t  92H/lW). 

Access t o  t h e  p rope r ty  may be had by t h e  Ashnola River  from Kere- 

meos, B , C . ,  a  d i s t a n c e  of 27 m i l e s .  Another road l e a v e s  Highway No. 3 

a t  Copper Creek and runs  about 15 m i l e s  i n  a  s o u t h e a s t e r l y  d i r e c t i o n  

t o  t h e  p r o p e r t y .  

CLAIMS AND OWNERSHIP 

The Prism mining proper ty  c o n s i s t s  of 166 l o c a t e d  c l a ims  and f r a c -  

t i o n s ,  i n  a  cont iguous  block s i t u a t e d  i n  t h e  Osoyoos M.D. The c l a i m s  

a r e  bounded on t h e  e a s t  by the Ashnola R ive r ,  on t h e  west  by P l a c e r  

Mountain, and t o  t h e  no r th  and sou th  r e s p e c t i v e l y  by Young and Dru is -  

seau  Creeks .  A l l  c l a ims  a r e  owned o u t r i g h t  by Prism Resources L t d . ,  

805-850 West Has t ings  S t r e e t ,  Vancouver 1, B.C.  The fo l lowing  t a b l e  

0 l ists  t h e  p e r t i n e n t  c la ims  d a t a .  





Max No. 1 and 2 14731 and 14732 May 12 ,  1972 

Max No. 3 and 4 14865 and 14866 May 19 ,  1972 

Cat No. 1-6 15103-15108 May 27,  1972 

C a t  No. 1 and 2 F r .  15407 and 15408 June 2 ,  1972 

Ash No. 2 and 4 15360 and 15362 June 2 ,  1972 
I 

Ash No. 6 and 8 15364 and 15366 June 2 ,  1972 

Ash No. 10 and 12 15368 and 15370 June 2 ,  1972 

Nola No. 1-21 15751-15771 June 2 ,  1972 

Nola No. 22-24 15772-15774 June 2 ,  1973 

Nola No. 25-28 15775-15778 June 2 ,  1972 

Nola No. 35-44 15381-15390 June 2 ,  1972 

Nola No. 1 Fr . 15495 June 13 ,  1972 

0 Car No. 9 and 15 15504 and 15510 June 13 ,  1972 

Car No. 28 and 30 15523 and 15525 June 13 ,  1972 

Car No. 33 and 34 15528 and 15529 June 13 ,  1972 

Q No. 1-48 22827-22874 J u l y  26,  1971 

Jam No. 1 22774 J u l y  26,  1971 

Jam No. 2-47 22775-22820 J u l y  26,  1971 

G.C.  No. 1-6 22821-22826 J u l y  26,  19'71 

McBride F r  . No. 1 23910 Nov. 1 2 ,  1971 

McBr i d e  F r  . No. 2 23911 Nov. 12 ,  1971 

\ 

HISTORY --- 

The a r e a  inc luding  t h e  c la ims  mentioned was mapped g e o l o g i c a l l y  

on reconnaissance s c a l e  by Rice (1947).  I n  1961, Kennco Exp lo ra t ions  
- 
0 Ltd .  conducted a d e t a i l e d  exp lo ra t ion  program on p a r t  of t h e  a r e a ,  in-  

c lud ing  geologic  mapping, a geochemical s o i l  s u r v e y ,  geophysical  sur--  





0 
veys ( i n c l u d i n g  IP)  and diamond d r i l l i n g  of 9  AX h o l e s  t o t a l l i n g  about 

2700 f e e t .  Meridian Explora t ion  Syndica te  s t a k e d  t h e  p rope r ty  i n  1966 

and examined it i n  d e t a i l  t h a t  summer. T h e i r  work inc luded  a  s t ream 

sediment su rvey ,  geo log ic  mapping, a  geochemical s o i l  su rvey ,  7000 

feet of S e l f  P o t e n t i a l  survey,  about  4 .5  m i l e s  of b u l l d o z e r  t r e n c h i n g  

and road  b u i l d i n g ,  and about 700 f e e t  of d r i l l i n g  and b l a s t i n g  (Mont- 

gomery, 19661 . '  I n  1968, t h e  p r o p e r t y  was under o p t i o n  t o  Quin tana  

Minera l s  Corp. who d r i l l e d  6  NQ w i r e  l i n e  h o l e s  t o t a l l i n g  2951 f e e t  

(Montgomery, 1968) .  I n  a d d i t i o n ,  g e o l o g i c a l  mapping was done t o  e s t -  

a b l i s h  a l t e r a t i o n  and mineral  zoning p a t t e r n s  (C. Arnold and D .  Lowell,  

1968) .  F u r t h e r  t r ench ing  and s o i l  sampling was c a r r i e d  o u t  i n  t h e  

Cat Creek Drainage Basin dur ing  1969. I n  1970, a  program was recom- 

0 mended by D r .  A .J. S i n c l a i r  ( S i n c l a i r ,  1969) .  The work done con- 

s i s t e d  of 35  l i ne -mi l e s  of Induced P o l a r i z a t i o n  and magnetometer su r -  

veys ,  13,800 f e e t  of roads  and t r e n c h e s ,  and 1 ,300 geochemical samples 

t aken  (Cochrane, 1970) .  

GEOLOGY 

The map a r e a  (Figure  3 )  is  u n d e r l a i n  by a  s u c c e s s i o n  of a c i d  vol-  

c a n i c ~ ;  r h y o l i t e  porphyry,  l i t h i c  t u f f  and c r y s t a l  t u f f .  

The r h y o l i t e  porphyry has a  f i ne -g ra ined  grey m a t r i x  of  q u a r t z  

and f e l d s p a r  w i t h  phenocryr t s  of q u a r t z ,  f e l d s p a r  and muscovi te .  Over 

a o s t  of t h e  map a r e a  t h e  r h y o l i t e  h a s  been a l t e r e d  w i t h  t h r e e  t ypes  

of a l t e r a t i o n  v i s i b l e .  A p y r i t i c  (hematitic-jarositic)zone bounds 

t h e  g r i d  a r e a  i n  a  horseshoe-shaped p a t t e r n .  Within  t h i s  zone a s e r i -  

c i t i c  k a o l i n i t i c  zone and s i l i c i f i e d  zone c a n  be d i s t i n g u i s h e d .  The 

0 r h y o l i t e ,  bo th  a l t e r e d  and u n a l t e r e d ,  is c l o s e l y  f r a c t u r e d ,  and t h e  

f r a c t u r e s  a r e  f i l l e d  by q u a r t z ,  p y r i t e ,  and i n  some c a s e s ,  c h a l c o p y r i t e  



r h y o l i t e  sequence,  is exposed on t h e  sou th -eas t e rn  s e c t i o n  of t h e  g r i d  

a l o n g  bo th  s i d e s  of Cat Creek v a l l e y .  T h i s  t u f f  c o n t a i n s  angula r  and 

subangular  f ragments  of  r h y o l i t e  porphyry r ang ing  i n  s i z e  from d u s t  

t o  2  i n c h e s .  The a r e a  exposed na r  t h e  c e n t e r  of t h e  g r i d  has  a  green- 

er m a t r i x  t han  t h e  t u f f  exposed e a s t  of C a t  Creek,  p o s s i b l y  due t o  

c h l o r i t e  and/or e p i d o t e  from p r o p y l i t i c  a l t e r a t i o n .  

The e a s t - c e n t r a l  p o r t i o n  of t h e  map a r e a  c o n s i s t s  of a  dark grey 

c r y s t a l  t u f f  which much resembles a  porphyry i n  hand specimen. Cry- 

s t a l  f ragments  of q u a r t z  and p l a g i o c l a s e  a long  w i t h  some l i t h i c  f r ag -  

ments a r e  cemented i n  a f i ne -g ra ined  ma t r ix  of g l a s s y  d u s t .  Outcrop 

, o f  t h i s  u n i t  i s  very s p a r s e  and mapping was done mainly from t a l l u s .  

0 The succes s ion  of a c i d  v o l c a n i c s  is i n t r u d e d  by a  sma l l  p lug  about 

2000 by 600 f e e t .  The c e n t r a l  p o r t i o n s  of t h e  i n t r u s i v e  a r e  coarse-  

g ra ined  and p o r p h y r i t i c ,  composed of  q u a r t z ,  andes ine ,  and b i o t i t e  

phenoc rys t s .  The mat r ix  is  composed of anhedra l ,  i n t e r l o c k i n g  c r y s t a l s  

of f i n e - g r a i ~ e d  q u a r t z  and p l a g i o c l a s e .  Epido te  and magnet i t e  a r e  a l s o  

p r e s e n t  i n  sma l l  amounts. P y r i t e ,  c h a l c o p y r i t e ,  and molybdenite a r e  

l a t e r  m i n e r a l s  which c u t  and r e p l a c e  s i l i c a t e s  and occupy f r a c t u r e s .  

The i n t r u s i o n  has  a  c h i l l e d  border  phase which is more b a s i c  i n  com- 

p o s i t i o n  than  t h e  c e n t r a l  p a r t .  I t  r anges  from .a f i ne -g ra ined ,  s l i g h t l y  

p o r p h y r i t i c  grey d a c i t e  t o  a  suga ry - t ex tu red ,  brown, q u a r t z  ~nicrogabbro.  
I 

The b a s i c  border  is  probably t h e  r e s u l t  of dehydra t ion  which has caused 

t h e  format ion  of pyroxenes i n s t e a d  of hornblende o r  b i o t i t e .  

Near t h e  mouth of Cat Creek on t h e  e a s t e r n  s l o p e ,  an a r e a  of man- 

O ganese o x i d e s  was exposed i n  a  road  c u t .  T h i s  b l a c k ,  e a r t h y ,  porous 

subs t ance  known a s  wad conta ined  anomalous v a l u e s  of copper ,  l e a d ,  



I n  g e n e r a l ,  a e r i a l  photographs g ive  geologic  informat ion  of two 

broad types - - s t ruc tu ra l  and l i t h o l o g i c .  For most a r e a s  they probably 

a r e  more important  f o r  t h e  s t r u c t u r a l  information they  r e v e a l ,  because 

photographic  images can be r e l a t e d  more r e l i a b l y  t o  geometry of geo- 

l o g i c  s t r u c t u r e s  than t o  t h e  q u a l i t a t i v e  o r  s u b j e c t i v e  i n t e r p r e t a t i o n  

of composit ion of a  formation.  

Using B .C. a e r i a l  photographs,  s e r i e s  B .C. 5207-115 through 117, 

and co lour  photographs flown p r i v a t e l y  i n  t h e  s p r i n g  of 1971, a  com- 

p o s i t e  map showing s t r u c t u r a l  l ineaments  was compiled.  ( see  F igure  4 )  

The dra inage  a r e a  of McBride and Cat Creeks has  been s e v e r e l y  f a u l t e d  

0 w i t h  many v i s i b l e  on t h e  a i r  photos .  A very rough symmetry c a n  he  

seen  i n  t h e  no r theas t  s e c t i o n  w i t h  s e v e r a l  f a u l t s  r a d i a t i n g  ou t  from 

a  c e n t e r  on t h e  base l ine  approximately between 112N and P20N. A n  

a r e a  of f a u l t  i n t e r s e c t i o n s  such a s  t h i s  could be favourable  f o r  hydro- 

thermal  a c t i v i t y .  An i n t r u s i v e  p lug  near  t h e  c e n t e r  of t h e  p r o p e r t y  

shows up a s  a  roughly c i r c u l a r  s t r u c t u r e  w i t h  d i f f e r e n t  co lour  t o n e s  



by a  g r i d  of east-west  l i n e s  c u t  a t  i n t e r v a l s  of 400 f e e t  and t i e d  

i n  t o  a  nor th-south base l i n e .  For t h e  p a s t  s e v e r a l  summers, p a r t i c -  

u l a r l y  t h a t  of 1970, a  v a r i e t y  of e x p l o r a t i o n  approaches have been 

c a r r i e d  ou t  on t h e  proper ty  ( see  S i n c l a i r ,  1969; Cochrane e t  a l . ,  

1970) w i t h  t h e  r e s u l t  t h a t  a  v a s t  q u a n t i t y  of d e t a i l e d  geophysical  

and geochemical d a t a  i n  numeric form, and t i e d  i n  t o  t h e  above-mentioned 

g r i d ,  has  accumulated. This  s i t u a t i o n  had been a n t i c i p a t e d  i n  1969 
/ 

by Prism Resources '  management and p l a n s  were made t o  analyze t h e  

d a t a  s t a t i s t i c a l l y  once t h e  i n i t i a l  s t a g e  of exp lo ra t ion  was completed. 

For t h e  p a s t  s e v e r a l  months t h e  writer has  been conducting t h i s  prog- 

C) ram of  s t a t i s t i c a l  a n a l y s i s .  

The i n i t i a l  s t a g e  of t h e  s tudy was t o  compile t h e  da ta  on coding 

forms having f i r s t  e s t a b l i s h e d  an a p p r o p r i a t e  format .  Coding was done 

by M r .  Gary Giroux. These forms were keypunched, l i s t e d  and checked, 

and form t h e  b a s i c  d a t a  f i l e  f o r  t h e  fo l lowing  s t a t i s t i c a l  i nves t iga -  

t i o n .  

One of t h e  miin aims of t h i s  s tudy  i s  t o  examine t h e  p o t e n t i a l  

of Q-mode f a c t o r  a n a l y s i s  i n  ana lyz ing  d e t a i l e d  geochemical and geo- 

p h y s i c a l  t o  o u t l i n e  t a r g e t  a r e a s  f o r  f u r t h e r  work. Th i s  l ed  t o  a  

minor problem i n  coding procedure f o r  two v a r i a b l e s .  c h a r g e a b i l i t y  

and apparent  r e s i s t i v i t y  va lues  had been determined f o r  g r i d  pos i -  

t i o n s  midway between those  f o r  which a l l  geochemical measurements 

were a v a i l a b l e .  For Q-mode f a c t o r  a n a l y s i s  i t  is e s s e n t i a l  t o  have 

C j  a  s e r i e s  of s t a t i o n s  f o r  which a s  many v a r i a b l e s  a s  p o s s i b l e  a r e  a v a i l -  

a b l e .  Hence, c h a r g e a b i l i t y  and apparent  r e s i s t i v i t y  d a t a  were i n t e r -  



p o l a t e d  ( l i n e a r l y )  t o  f u l f i l l  t h i s  requ i rement .  I t  should be noted a 
**,- 7 t h a t  t h i s  i n t e r p o l a t i o n  procedure has  in t roduced  a  s l i g h t  "smoothing" 

t o  t h e s e  two. v a r i a b l e s !  

ANALYSIS OF SINGLE VARIABLES 

A l l  v a r i a b l e s  i n  t h e  d a t a  f i l e  e s t a b l i s h e d  f o r  t h e  Ashnola prop- 

e r t y  were run  through a  computer program which produced ou tpu t  p l o t s  

of h i s tograms  f o r  bo th  a r i t h m e t i c  and logged (base  10 )  d a t a .  The 

main purpose of  t h i s  s t e p  was t o  a l l ow a n a l y s i s  of t h e  frequency d i s -  

t r i b u t i o n s  of each va+ iab le  t o  a s c e r t a i n  i f  t r ans fo rms  were r equ i r ed  

t o  produced c l o s e  approaches t o  'normal '  d i s t r i b u t i o n s  p r i o r  t o  more 

s o p h i s t i c a t e d  s t a t i s t i c a l  a n a l y s i s .  I n  g e n e r a l ,  i t  was found t h a t  a l l  

v a r i a b l e s  l ~ a d  t o  be l o g  t ransformed t o  r e a l i z e  t h i s  requ i rement .  

The his togram program used ,  however, provided a d d i t i o n a l  inform- 

a t i o n  t h a t  al lowed d e t a i l e d  a n a l y s i s  of  each v a r i a b l e  i n d i v i d u a l l y .  

Table  I is a  summary of means and s t a n d a r d  d e v i a t i o n s ,  bo th  a r i t h m e t i c  

and l o g a r i t h m i c ,  f o r  each of t h e  v a r i a b l e s  ana lyzed .  The tendency f o r  

o r i g i n a l  d a t a  t o  be s t r o n g l y  p o s i t i v e l y  skewed is obvious  from a n  exam- 

i n a t i o n  of t h e  a r i t h m e t i c  means and s t a n d a r d  d e v i a t i o n s .  

An a d d i t i o n a l  advantage of t h e  his togram program is  outpu t  of 

t a b l e s  f o r  p l o t t i n g  cumulative p r o b a b i l i t y  p l o t s .  Data from t h e s e  

t a b l e s  were p l o t t e d  on cumulat ive  p r o b a b i l i t y  graph paper  ( c f .  L e p e l t i e r ,  

1969) t o  test  f o r  t h e  presence of two o r  more p o p u l a t i o n s  f o r  each 

v a r i a b l e  ( f i g u r e s  5 t o  9  i n c l u s i v e ) .  A summary d i s c u s s i o n  of r e s u l t s  





- 8 -  

0 the presence of two prominent lognormal populations with a break in 
- 

slope occurring at approximately 20.5 milliseconds. The higher pop- 

ulation has a geometic mean of 34 milliseconds (11, -8); the lower 

population can be characterized with a geometric mean of 8.4 milli- 

seconds (4.3, -3.0). The higher population correlated spatially with 

a rim of pyrite mineralization, about 2 miles in diameter and more-or- 

less centered on the property. 

Ground Magnetic Data 

Two breaks in slope are apparent on the ground magnetic cumu- 

lative probability plot (figure 5) at 310 and 400 gammas. The higher 

population appears to correlate in part with intermediate phaneritic 

dykes, whereas the lower population relates to areas of aphaniiic 

acidic igneous rock. 

0 Apparent Resistivity 

The cumulative probability plot for apparent resistivity is very 

complex with 4 breaks in slope occurring at 370, 510, 710 and 1070 

ohm-metres. Such plots are extremely difficult to interpret, but prob- 

ably indicate a minimum of 3 populatiogs, none of which can be defined 

precisely. The breaks in slope, however, provide significant contour 

values which may be an aid in interpreting the resistivity map. As 

shown in a later section on correlation, a strong correlation exists 

between apparent resistivity and ground magnetic data suggesting that 

variations in apparent resistivity are principally a function of char- 

acter of underlying rock type! 

GEOCHEMICAL VARIABLES 

Soil A-zone -- Cu and Zn (figure 6) 

0 Soi'l A-zone Cu has a cumulative probability plot indicating two 

populations, ivith breaks in slope occurring at 12 and 32 ppm Cu. These 
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two p o p u l a t i o n s  a r e  most simply and reasonably  i n t e r p r e t e d  a s  i n d i c a t -  

0 i n g  background ( lower)  and anomalous ( h i g h e r )  v a l u e s .  The re fo re ,  v i r -  

t u a l l y  a l l  v a l u e s  above 32 pprn a r e  anomalous, t h o s e  v a l u e s  between 

12 and 32 pprn a r e  i n  p a r t  anomalous and i n  p a r t  background, and a l l  

v a l u e s  below 1 2  pprn a r e  background. A t o t a l  of about 10 p e r c e n t  of 

t h e  A-zone Cu v a l u e s  a r e  anomalous. 

The cumulat ive  p l o t  f o r  s o i l  A-zone Zn v a l u e s  has  a  s i n g l e  b reak  

i n  s l o p e  a t  30 pprn Zn implying t h e  p resence  of 2  p o p u l a t i o n s  w i t h  very  

l i t t l e  ( n e g l i g i b l e )  ove r l ap .  Again, i t  seems most r ea sonab le  t o  i n t e r -  I 
p r e t  t h e  upper  popula t ion  a s  anomalous and t h e  lower a s  background 

w i t h  a  w e l l  d e f ined  th re sho ld  s e p a r a t i n g  t h e  two. I 
S o i l  B-zone Cu and Zn ( f i g u r e  7) 

The g e n e r a l  form of t h e  cumulat ive  p r o b a b i l i t y  p l o t  f o r  B-zone 

Cu is s i m i l a r  t o  t h a t  f o r  A-zone Cu. Two p o p u l a t i o n s ,  a lower back- (:) 
ground and a  h igher  anomalous one,  a r e  i n d i c a t e d  by b reaks  i n  s l o p e  

a t  5  and 45 ppm. S u b s t a n t i a l  o v e r l a p  of t h e  two p o p u l a t i o n s  is i n d i -  I 
c a t e d .  However, a l l  va lues  g r e a t e r  t han  45 pprn Cu can be assumed 

anomalous; t h i s  i n c l u d e s  12 pe rcen t  of t h e  t o t a l  d a t a .  

The cumulat ive  p r o b a b i l i t y  p l o t  f o r  B-zone Zn d i f f e r s  a p p r e c i a b l y  1 
from t h a t  f o r  A-zone Zn. Two b reaks  i n  s l o p e  a r e  e v i d e n t  a t  2 1  and 

103 ppm Zn implying t h e  presence  of two populations--background and ~ 
anomalous. Twenty-one pe rcen t  of t h e  v a l u e s  l i e  above 103 pprn Zn 

and a r e  d e f i n i t e l y  r ecogn izab le  a s  be ing  anomalous. The h ighe r  log-  

normal popu la t ion  has  a  much l a r g e r  s t a n d a r d  d e v i a t i o n  than  does  t h e  

lower ,  t h e  r e v e r s e  s i t u a t i o n  t o  t h a t  f o r  A-zone Zn d a t a .  

S o i l  Mo, A- and B-zones ( f i ~ u r e  8)  

Cumulative p r o b a b i l i t i t y  p l o t s  f o r  A- and B-*zones Mo a r e  shown 

curves  have more-or-less t h e  same form and i n d i c a t e  







t h e  p r e s e n c e  o f  two p o p u l a t i o n s ,  i n t e r p r e t e d  a s  background ( l o w e r )  

and anomalous ( h i g h e r ) .  Two b r e a k s  i n  s l o p e  a r e  p r e s e n t  i n  e a c h  cunu- 

l a t i v e  c u r v e .  F o r  B-zone d a t a  a l l  v a l u e s  7 ppm and g r e a t e r  a r e  r ecog-  I 
n i z e d ' a s  d e f i n i t e l y  anomalous-- this  i n c l u d e s  8 p e r c e n t  o f  t h e  d a t a .  

Somewhat less t h a n  h a l f  o f  t h e  v a l u e s  between 2  and 7 ppm a r e  a l s o  anom- 

a l o u s  ., 
D e f i n i t e  A-zone anomalous v a l u e s  a r e  9  ppm Mo o r  g r e a t e r ,  and  

a c c o u n t  f o r  o n l y  s l i g h t l y  more t h a n  one p e r c e n t  o f  t h e  d a t a .  Even I 
i n c l u d i n g  t h e  r a n g e  o f  mixing o f  anomalous and background p o p u l a t i o n s  

(4 t o  9 ppm) o n l y  4  p e r c e n t  of  t h e  d a t a  a r e  a c c o u n t e d  f o r .  I t  would 

a p p e a r  t h a t  A-zone Mo v a l u e s  a r e  n o t  a s  e f f e c t i v e  a n  e x p l o r a t i o n  t o o l  

a s  a r e  B-zone Mo v a l u e s  on t h e  Ashnola p r o p e r t y .  I t  may b e ,  however,  

t h a t  A-zone d a t a  a r e  more d i s c r i m i n a t i n g  and  might  a i d  i n  a s s i g n i n g  

0 
p r i o r i t i e s  t o  B-zone anomal ies .  

B iogeochemica l  Cu and Zn ( f i g u r e  9 )  

One hundred and twenty-four samples  o f  second y e a r  growth lodge-  

pole p i n e  n e e d l e s  from a n  a r e a  o f  t h i c k  overburden  w e s t  o f  Ca t  Creek I 
were a s h e d  and a n a l y z e d  f o r  Cu, Zn and Mo. Mo c o n t e n t  is g e n e r a l l y  

below t h e  d e t e c t i o n  l i m i t .  Both Cu and Zn v a l u e s  a r e  c o n s i s t e n t l y  

h i g h  and  b o t h  e l e m e n t s  appea4 t o  i n c l u d e  two p o p u l a t i o n s .  The g r a p h  

f o r  Cu h a s  two b r e a k s  i n  s l o p e  a t  120 and 155  ppm; t h e  Zn p l o t  h a s  a  

s i n g l e  b r e a k  i n  s l o p e  a t  1360 ppm. The s i g n i f i c a n c e  of  t h e s e  popul-  

a t i o n s  is  n o t  c l e a r .  

CORRELATIONS AMONG VARIABLES 

C o r r e l a t i o n s  among v a r i a b l e s  have  been anal-yzed u s i n g  o n l y  a r i t h -  

0 metic d a t a  f o r  203 sample sites f o r  which d a t a  e x i s t e d  f o r  8 v a , r i a b l e s .  

The r e s u l t i n g  m a t r i x  of  l i n e a r  c o r r e l a t i o n  c o e f f i c i e n t s  is shown i n  

t a b l e  11. 
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A t o t a l  of 12 of t h e  28 c o r r e l a t i o n  c o e f f i c i e n t s  l i s t e d  i n  t a b l e  

0 I1 a r e  s i g n i f i c a n t  a t  the  one percent  l e v e l .  Some of t h e s e  a r e  r a t h e r  

obvious a s s o c i a t i o n s  t h a t  a r e  t o  be expected.  For example, consider  

t h e  very high degree of c o r r e l a t i o n  of BZn w i t h  ACu, AZn and BCu res- 

p e c t i v e l y .  I n  f a c t ,  s i x  of t h e  12 s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  

r e s u l t  from i n t e r - r e l a t i o n s  among t h e  four  v a r i a b l e s  ACu, BCu, AZn, 

BZn. Two a d d i t i o n a l  s i g n i f i c a n t  c o r r e l a t i o n s  e x i s t  between BMo on 

one hand and ACu and BCu on t h e  o t h e r .  These l a t t e r  two c o r r e l a t i o n s  

a r e  important i n  t h a t  they i n d i c a t e  a  p a r t i a l  c o r r e l a t i o n  between Mo 

and Cu i n  s o i l s .  Perhaps equal ly  important i s  t h e  c l e a r  absence of 

c o r r e l a t i o n  between Mo and Zn i n  s o i l s !  

Chargeab i l i ty  has ( i )  a  moderate negat ive  c o r r e l a t i o n  w i t h  ground 

magnetic d a t a ,  ( i i )  a  s t rong  negat ive  c o r r e l a t i o n  w i t h  apparent r e s i s t -  

() 
i v i t y ,  and ( i i i )  a  bare ly  s i g n i f i c a n t  c o r r e l a t i o n  w i t h  BCu. Perhaps 

t h e  most important of these  is t h e  l a t t e r  c o r r e l a t i o n ,  weak though i t  

is! 

The f i n a l  s i g n i f i c a n t  (and very pronounced) c o r r e l a t i o n  is  t h a t  

between apparent  r e s i s t i v i t y  and ground magnetic d a t a .  This  is import- 

a n t  because it  impl ies  t h a t  much of t h e  v a r i a t i o n  i n  apparent  r e s i s t -  

i v i t y  is a  func t ion  o f  t h e  na ture  of underlying bedrock. 

MULTIVARIATE (Q-MODE FACTOR) ANALYSIS 

R e l a t i v e l y  l i t t l e  e f f o r t  has been placed on i n v e s t i g a t i n g  the  

u s e f u l n e s s  of f a c t o r  a n a l y s i s  i n  t h e  i s o l a t i o n  of t a r g e t  a r e a s  f o r  

d e t a i l e d  follow-up work i n  cases  where d e t a i l e d  geochemical and geo- 

phys ica l  surveys have produced numerous v a r i a b l e s  i n  numeric form. 

0 Fac to r  a n a l y s i s  has  been used f a i r l y  ex tens ive ly  t o  d e a l  w i t h  multi-  

element geochemical d a t a ,  e s p e c i a l l y  on a  r e g i o n a l  s c a l e  (eg.  Wilson 



and Sinclair, 1969; Nicol et al., 19691, but has not been applied rou- 
t @ ~  w ,' 

tinely to a combination of geochemical and geophysical measurements 

of the type commonly obtained during property assessment in mineral 

exploration. Geochemical and geophysical data obtained from the Ash- 

nola property to the end of 1970 appear suitable for such a study. 

Available measurements include Cu, Zn and Mo analyses of both A and 

B soil horizons as well as several variables obtained from induced pol- 

arization and ground magnetic surveys. 

Q-MODE FACTOR ANALYSIS 

Q-mode factor analysis is a procedure by which a similarity mat-. 

rix (commonly a cos theta matrix) derived for sample sites (i .e. grid 

locations) is analyzed to extract linear combinations of variables. 

These linear combinations or multi-variables are called factors and 

f 2  commonly can be interpreted in terms of natural processes that have 

affected sites at which samples (or measurements) were taken. Processes 

include such things as various geochemical environments, mineralizing 

environments, metasomatism, processes involved in rock formation, and 

so on depending on the nature of the data under study. In the case 

of detailed geochemical and geophysical measurements in areas of mine- 

ral exploration, the hope is that a multi-variable (factor) will emerge 

from the study, that will be easily interpretable as relating to mine- 

ralization. Such.a factor should consist of the right combination of 

variables and might, in part, correlate spatially with known areas of 

mineralization. Interpretation of the factors is a highly subjective 

procedure and is best done with a good understanding of the geology 

of the area and an appreciation of the significance of all variables 

C;) used in the analysis. The major uses of factor analysis are (i) re- 

duction of the number of maps involved in a detailed study by produc- 
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i n g  apprec iably  fewer f a c t o r s  than  o r i g i n a l  v a r i a b l e s ,  ( i i )  combining 
Pt- 
I; / 

c o r r e l a t e d  o r  p a r t i a l l y  c o r r e l a t e d  v a r i a b l e s  (both p o s i t i v e  and nega- 

t i v e  c o r r e l a t i o n s )  i n  a s i n g l e  new mul t i -var iable  o r  f a c t o r  (such cor- 

r e l a t i o n s  might o r  might not be obvious from p e r u s a l  of o r i g i n a l  d a t a ) ,  

and ( i i i )  a i d i n g  i n t e r p r e t a t i o n  of da ta  i n  terms of fundamental pro- 

c e s s e s .  

Q-MODE FACTOR ANALYSIS OF ASHNOLA PROPERTY DATA 

General Remarks 

A s  i n d i c a t e d  i n  an e a r l i e r  s e c t i o n ,  two of t h e  v a r i a b l e s  consid- 

e red  h e r e ,  c h a r g e a b i l i t y  and apparent  r e s i s t i v i t y ,  a r e  s l i g h t l y  smoothed 

v e r s i o n s  of o r i g i n a l  d a t a .  This  s i t u a t i o n  a rose  because Q-mode f a c t o r  

a n a l y s i s  r e q u i r e s  t h a t  measurements of a l l  v a r i a b l e s  p e r t a i n  t o  a  s i n -  

g l e  sample s i t e .  Both c h a r g e a b i l i t y  and apparent  r e s i s t i v i t y  va lues  

Cb were ass igned t o  p o i n t s  midway between geochemical s o i l  sample loca- 

t i o n s ;  and i n  o rde r  t o  obta in  a l l  d a t a  r e f e r r e d  t o  t h e  same c o n t r o l  

p o i n t s  i t  was necessary t o  i n t e r p o l a t e  va lues  of t h e  two geophysical  

v a r i a b l e s  i n  ques t ion .  A s tandard l i n e a r  i n t e r p o l a t i o n  method was 

An i n i t i a l  at tempt t o  study t h e  u s e f u l n e s s  of f a c t o r  a n a l y s i s  i n  

e v a l u a t i o n  of d e t a i l e d  exp lo ra t ion  d a t a  from Ashnola proper ty  involved 

8 variables--ground magnetic d a t a  (MAG), c h a r g e a b i l i t y  (CHI ,  apparent 

r e s i s t i v i t y  (RES), s o i l  A-zone Cu (ACU), s o i l  A-zone Zn ( A Z ~ ) ,  s o i l  

B-zone CU (BCu) ,  soil B-zone Zn (BZn), and s o i l  B-zone Mo (BMo) . Values 

f o r  a l l  v a r i a b l e s  were a v a i l a b l e  f o r  203 g r i d  l o c a t i o n s .  Se l f  poten- 

t i a l  d a t a  a r e  ignored because of t h e  d i f f i c u l t y  i n  i n t e r p r e t a t i o n .  

Biogeochemical d a t a  were omitted because of t h e  small  number of s t a t i o n s  

vhich d a t a  were a v a i l a b l e .  



Two hundred and t h r e e  va lues  ( l o c a t i o n s )  of t h e  e i g h t  v a r i a b l e s  

0 were ana lyzed  w i t h  a  Q-mode f a c t o r  a n a l y s i s  program s i m i l a r  t o  t h a t  

d e s c r i b e d  by Klovan (1968).  F i v e  f a c t o r s  were found t h a t  accounted 

f o r  about  88% of t h e  t o t a l  v a r i a t i o n  i n  t h e  d a t a .  R e s u l t s  a r e  sum- 

marized i n  t a b l e  111. 

Contour maps of each of t h e  5 f a c t o r s  a r e  shown i n  f i g u r e s  10 t o  

14  i n c l u s i v e .  Seve ra l  comments r e g a r d i n g  t h e s e  maps a r e  i n  o r d e r .  
I 

F a c t o r  v a l u e s  a r e  normally i n  t h e  range  -1 t o  1 w i t h  h igh  nega t ive  

v a l u e s  implying smal l  amounts of p o s i t i v e  v a r i a b l e s  i n  t h e  f a c t o r  (o r  

c o n v e r s e l y ,  l a r g e  amounts of nega t ive  v a r i a b l e s )  and high p o s i t i v e  

v a l u e s  implying l a r g e  amounts of p o s i t i v e  v a r i a b l e s  i n  t h e  f a c t o r .  

However, t h e  contour  program a v a i l a b l e  could  no t  con tour  nega t ive  va- 

l u e s .  T h e r e f o r e ,  1 was added t o  a l l  f a c t o r  v a l u e s  so- t h e  range shown 

0 on a l l  maps is 0  t o  2 r a t h e r  t han  t h e  -1 t o  1 a s  would be expected 

normal ly .  To i n t e r p r e t  t h e  computer ou tpu t  maps of f a c t o r  v a l u e s 2  

is t h e r e f o r e  necessary  t o  s u b t r a c t  1 from a l l  con tour  o r  s t a t i o n  

v a l u e s  ! 

For  e a s e  of comparison a  s t a n d a r d  s c a l e  of 1 inch  e q u a l s  400 f e e t  

has  been used f o r  a l l  computer ou tpu t  maps p r e s e n t e d  h e r e ,  T h i s  per-  

m i t s  r eady  comparison 'wi th  g e o l o g i c a l ,  geochemical  and geophys ica l  

maps a l r e a d y  prepared  f o r  t h e  p r o p e r t y .  To f a c i l i t a t e  coding of s t a -  

t i o n  c o - o r d i n a t e s , t h e  assumption was made t h a t  l i n e c u t t i n g  r e s u l t e d  

i n  a  p e r f e c t l y  r e c t a n g u l a r  g r i d .  I n  a c t u a l  f a c t  i n d i v i d u a l  l i n e s  de- I 

p a r t  from r e c t a n g u l a r i t y .  Hence, many s t a t i o n  l o c a t i o n s  d e p a r t  some- 

what from t h e i r  a c t u a l  ground p o s i t i o n s .  T h i s  is no t  a  p a r t i c u l a r l y  

s e r i o u s  problem, e s p e c i a l l y  i f , p o s i t i o n s  o n  computer ou tpu t  maps a r e  

0 l o c a t e d  . w i t h  r e f e r e n c e  t o  t h e  g r i d  c o o r d i n a t e  sys tem.  
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0 Fac to r  I :  High negative va lues  of f a c t o r  I a r e  high i n  t h e  l i n -  

e a r  combination of AZn and BZn. F igure  10 shows t h a t  t h i s  f a c t o r  is 

high more-or-less over t h e  p o s i t i o n s  of t h e  p y r i t e  ha lo  and i t  seems 

reasonable  t o  i n t e r p r e t  i t  a s  t h e  geochemical d i s p e r s i o n  of z i n c  dur- 

ing  porphyry copper-type minera l i za t ion .  

Fac to r  11: High negat ive va lues  of f a c t o r  I1 c o n s i s t  of a  l i n -  

e a r  combination of CH, ACu, BCu and BMo, t h e  v a r i a b l e s  t h a t  might be 

expected t o  be high over porphyry copper-type m i n e r a l i z a t i o n .  I n  f a c t ,  

most of t h e  high values of t h i s  f a c t o r  a r e  grouped over a r e a s  of known 

Cu-Mo m i n e r a l i z a t i o n ,  s p e c i f i c a l l y  t h e  a r e a s  d r i l l e d  by Kennco and 

Quin tana .  I t  t h e r e f o r e  seems reasonable t o  i n t e r p r e t  this f a c t o r  a s  

a  Cu-Mo minera l i za t ion  f a c t o r .  I f  t h i s  is s o  o t h e r  a r e a s  of i n t e r e s t  

0 a r e  i n d i c a t e d  i n  t h e  nor theas tern  p a r t  of t h e  p roper ty .  

Fac tor  111: High negat ive va lues  of f a c t o r  I1 c o n s i s t  p r i n c i p a l l y  

of C h  and c o r r e l a t e  s p a t i a l l y  w i t h  a  more-or-less we l l  def ined  p y r i t e  

ha lo .  

Fac tor  I V :  P o s i t i v e  va lues  of f a c t o r  I V  c o n s i s t  mainly of a  l i n -  

e a r  combination of Ch and Mag values  sugges t ing  c o r r e l a t i o n  w i t h  a  

rock parameter such a s  hydrothermal a l t e r a t i o n .  However, d e t a i l e d  

examination of t h e  d i s t r i b u t i o n  of va lues  of t h e  f a c t o r  is r e q u i r e d .  

Fac tor  V: P o s i t i v e  values of f a c t o r  V r ep resen t  a  s o i l  Cu fac -  

t o r .  Because of t h e  r e l a t i v e l y  low var iance  accounted f o r  by t h i s  

/ f a c t o r  (8.8%) one must be cau t ious  i n  a t t r i b u t i n g  s i g n i f i c a n c e  t o  i t .  

T e s t s  of 5 and 6 Variable  Factor  Analysis  

The 8-var iable  f a c t o r  study ind ica ted  very s t r o n g  c o r r e l a t i o n  ba- 

0 tween ( i - )  ACu and BCu, and ( t i )  A Z n  and BZn. I t  was t h e r e f o r e  decided 

Lo ignore  s o i l  A-horizon r e s u l t s  and reanalyze  t h e  remaining v a r i a b l e s  

, 
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f o r  203 s t a t i o n s .  BMo was a l s o  omit ted t o  t e s t  whether o r  not  its 

I) presence was e s s e n t i a l  i n  de f in ing  a  minera l i z ing  f a c t o r .  R e s u l t s  of  

t h e  5 v a r i a b l e  a n a l y s i s  of 203 s i t e s  a r e  summarized i n  t a b l e  I V .  A l -  I 
though t h e  o rde r  of f a c t o r s  has changed somewhat, t h e  s i g n i f i c a n t  

p o i n t  t o  be made i n  comparing t a b l e s  I11 and I V  is t h a t  comparable fac-  

t o r s  ( i n  terms of cons t i tuen t  v a r i a b l e s )  e x i s t  i n  both .  I 
To f u r t h e r  eva lua te  t h e  importance of BMo i n  t h e  f a c t o r  a n a l y s i s  

s tudy t h e  above 5  v a r i a b l e s  p l u s  BMo values  f o r  228 s i t e s  were reana- 

lyzed w i t h  r e s u l t s  summarized i n  t a b l e  V .  These r e s u l t s  a r e  very 

analogous t o  those  i n  t a b l e  I V  (and t a b l e  I11 a s  w e l l )  w i t h  e s s e n t i a l l y  

a  one-to-one c o r r e l a t i o n  between corresponding f a c t o r s  obta ined  from 

t h e  two r u n s .  

In  summary, then ,  these  pre l iminary  s t u d i e s  suggest  t h e  p o s s i b i l -  

i t y  t h a t  a  Mineral iz ing f a c t o r  might w e l l  be recognized i n  a  d e t a i l e d ,  

5-var iable  f a c t o r  a n a l y s i s  of Ashnola proper ty  d a t a .  

De ta i l ed  5-Variable Factor  Analysis  

Having e s t a b l i s h e d  t h a t  5 v a r i a b l e s  provide a  reasonable base f o r  

f a c t o r  a n a l y s i s ,  t he  Ashnola d a t a  f i l e  was searched f o r  a l l  s t a t i o n s  

f o r  which 5 v a r i a b l e s  were a v a i l a b l e  (430 s i t e s  were found) and t h e s e  

d a t a  were t r e a t e d  by the  Q-mode program. These 430 s i t e s  provide t h e  I 
maximum p o s s i b l e  coverage of t h e  proper ty  w i t h  t h e  d a t a  provided! A 

summary of r e s u l t s  is shown i n  t a b l e  V I  and f a c t o r  p l o t s  and commun- I 
I 

a l i t y  a r e  i l l u s t r a t e d  i n  f i g u e s  15 t o  19 i n c l u s i v e .  A d i scuss ion  of 

each f a c t o r  fo9lows: 

Fac to r  I :  P o s i t i v e  values of t h i s  f a c t o r  a r e  a  l i n e a r  combination 

of ground magnetic and apparent r e s i s t i v i t y  d a t a ,  sugges t ing  a  r e l a t i o n -  

s h i p  t o  rock type .  Bo e f f o r t  has  been made t o  i n t e r p r e t  t h e  f a c t o r  

i n  more d e t a i l .  
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Factor 11: Positive values of factor I1 are principally a func- 

tion of BZn with minor contributions from BCu and RES. The factor is 

unrelated spatially to known mineralization and probably, in large 

part, outlines a zinc dispersion pattern. 

Factor 111: Positive values of factor I11 consist mainly of MAG, 

BCu, with a minor contribution from chargeability values. Spatially, 

this factor correlated with known mineralized areas drilled by both 

Kennco and Quintan. It therefore seems reasonable to correlate the 

factor with Cu-Mo mineralization, in which case other high positive 

value areas should be investigated. Several such areas exist and are 

listed in table VII. These "anomalous" areas of interest represent 

widely scattered localities and priorities must be assigned. On the 

basis of general models of porphyry copper type mineralization one 

0 would expect Cu-Mo deposition inside the pyrite halo. Consequently, 

9 1 anomalies" occurring inside the pyrite halo are assigned high priority 

11 (H). Because anomalies" within the pyrite halo probably owe their 

high values to chargeability these "anomalies" are assigned lowest 

t l  priority (L). By a process of elimination, the remaining anomalies" 

outside the pyrite halo are assigned intermediate priority (M). 

Factor IV: The explanation of this factor is not clear from a 

superficial examination. 

Communality:. In addition to the factor maps a final plot is shown 

of communality. Communality, mathematically, is the sum of squares 

of all factor values in the model. For each sample site communality 

should be 1.0 if the factor model perfectly explains all the variation 

in the data at a given site. ,In more realistic terms, the closer the 

0 communality is to 1.0, the better is the factor model. Interpretation 

is somewhat subjective, but examination of figure 19 shows that a good 







1. His togram a n a l y s i s  o f  8 geochemical  and 3 g e o p h y s i c a l  v a r i a b l e s  

i n d i c a t e s  t h a t  a l l  have c l o s e  a p p r o x i m a t i o n s  t o  lognormal  d i s t r i b u t i o n s .  

2 .  Examinat ion  o f  cumula t ive  p r o b a b i l i t y  p l o t s  o f  8 geochemical  v a r i -  

a b l e s  shows c l e a r l y  t h a t  each  v a r i a b l e  is composed o f  t w o  p o p u l a t i o n s .  

These a r e  i n t e r p r e t e d  a s  r e p r e s e n t i n g  ( h i g h e r )  anomalous and ( l o w e r )  I 
background p o p u l a t i o n s  i n  each  c a s e ,  w i t h  w e l l  d e f i n e d  t h r e s h o l d s  

s e p a r a t i n g  them. I 

3. Cumula t ive  p l o t s  o f  g e o p h y s i c a l  v a r i a b l e s  show t h a t  c h a r g e a b i l i t y  

and ground magne t i c  d a t a  a r e  e a c h  composed of t w o  p o p u l a t i o n s .  I n  

c o n t r a s t ,  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  ha+e a  complex c u m u l a t i v e  p rob-  1 
a b i l i t y  p l o t  w i t h  4 b r e a k s  i n  s l o p e  s u g g e s t i n g  t h e  p r e s e n c e  o f  a t  l e a s t  1 

I 
3 p o p u l a t i o n s .  

0 4 .  L i n e a r  c o r r e l a t i o n  c o e f f i c i e n t s  i n d i c a t e  a  h i g h  d e g r e e  of  i n t e r -  

c o r r e l a t i o n  among AZn, ACu, BZn and BCu. BMo is m o d e r a t e l y  w e l l  cor- 

r e l a t e d  w i t h  b o t h  ACu and BCu b u t  is  c o m p l e t e l y  u n c o r r e l a t e d  w i t h  AZn 

and BZn. 

5. C h a r g e a b i l i t y  h a s  a weak c o r r e l a t i o n  w i t h  BCu. Apparent  r e s i s t i v -  

i t y  h a s  a  s t r o n g  c o r r e l a t i o n  ( n e g a t i v e )  w i t h  c h a r g e a b i l i t y  and a  s t r o n g  

p o s i t i v e  c o r r e l a t i o n  w i t h  ground magne t i c  d a t a .  T h i s  l a t t e r  c o r r e l a -  

tion is i m p o r t a n t  because  i t  i n i p l i e s  t h a t  much o f  the v a r i a b i l i t y  i n  

a p p a r e n t  r e s i s t i v i t y  is  a  f u n c t i o n  o f  bedrock p r o p e r t i e s .  

6 .  A " r e c o n n a i s s a n c e "  f a c t o r  o f  8 v a r i a b l e s  f o r  203 sample s i t e s  i n -  

d i c a t e s  p o t e n t i a l  f o r  t h e  method, p r i n c i p a l l y  b e c a u s e  s e v e r a l  " reason-  

a b l e "  f a c t o r s  were o b t a i n e d ,  one  of which a p p e a r s  t o  c o r r e l a t e  s p a t i a l -  

l y  w i t h  known m i n e r a l i z a t i . o n .  T h i s  l a t t e r  f a c t o r ,  f u r t h e r m o r e ,  i n d i -  
0 

c a t e s  o t h e r  a r e a s  of  i n t e r e s t  w i t h i n  and n e a r  t h e  p y r i t e  h a l o  i n  t h e  

n o r t h e a s t  p a r t  of t h e  p r o p e r t y .  



I - - - - - . -- - .  -- -- 

- 20 - 

0 
7 .  I n i t i a l  exp lo ra to ry  a t t empts  t o  apply 5 and 6 v a r i a b l e  f a c t o r  ana- 

l y s i s  t o  approximately 200 sample s i tes  gave r e s u l t s  comparable t o  

t h e  8 v a r i a b l e  s tudy .  

8. A '  d e t a i l e d  f a c t o r  a n a l y s i s  s tudy  of 5 v a r i a b l e s  f o r  430 sample 

sites a l s o  produced comparable r e s u l t s  t o  t h e  8 v a r i a b l e  s t u d y .  Of 

p a r t i c u l a r  s i g n i f i c a n c e  was t h e  r e c o g n i t i o n  of a  f a c t o r  t h a t  c o r r e l -  

a t e d  reasonably w e l l  w i t h  known minera l ized  a r e a s .  Furthermore,  t h i s  
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ADDENDUM TO 

0 STATISTICAL ANALYSIS OF EXPLORATION DATA 

ASHNOLA RIVER PROPERTY 

SUMMARY 

1. V a l u e s  of Ch, MAG, BCu, BMo and RES f o r  472 s i tes  on t h e  Ashnola 

R i v e r  ' p r o p e r t y  were a n a l y z e d  by f a c t o r  a n a l y s i s .  

2 .  One f a c t o r  ( I )  emerged t h a t  was a n  a p p r o p r i a t e  combina t ion  o f  v a r i -  
I 

a b l e s  (CH, BCu and BMo) a s  t o  s u g g e s t  i t  might  b e  a n  i n d i c a t o r  o f  mine- 

r a l i z a t i o n .  T h i s  f a c t o r  o u t l i n e d  p a r t  o f  t h e  a r e a  d r i l l e d  by Kennco 

b u t  f a i l e d  t o  i n d i c a t e  t h e  a r e a  d r i l l e d  by Q u i n t a n a .  However, a  com- 

rnuna l i ty  map p i c k e d  up t h e  a r e a  d r i l l e d  by Q u i n t a n  a s  a  s h a r p  i s o l a t e d  

anomaly ! 

3. The " m i n e r a l i z a t i o n "  f a c t o r  i n d i c a t e d  two a r e a s  w i t h  m i n e r a l i z a t i o n  

0 p o t e n t i a l ,  i n  t h e  d r a i n a g e  b a s i n  of C a t  Creek i n  t h e  e a s t e r n  and n o r t h -  

e a s t e r n  p a r t s  o f  t h e  p r o p e r t y :  

(i) L i n e s  112+00N and 120+00N c e n t r e d  on 132+00E 

( i i )  Between l i n e s  120+00E and 142+00E and l i n e s  88+00N and 

92+00N. 

INTRODUCTION 

I n  p r e v i o u s  m u l t i v a r i a t e  s t a t i s t i c a l  a n a l y s i s  o f  e x p l o r a t i o n  d a t a  

from t h e  Ashnola  R i v e r  p r o p e r t y  ( S i n c l a i r ,  1971) a  l a r g e  gap i n  d a t a  

e x i s t e d  i n  t h e  c e n t e r  o f  t h e  p r o p e r t y  i n  a n  a r e a  o f  c o n s i d e r a b l e  i n t e -  

rest from t h e  p o i n t  of  view o f  o r e  p o t e n t i a l .  The r e a s o n  f o r  t h i s  

gap was t h a t  f o r  f a c t o r  a n a l y s i s  o n l y  t h o s e  s t a t i o n s  were used f o r  

which r e a d i n g s  were a v a i l a b l e  f o r  a l l  v a r i a b l e s  b e i n g  c o n s i d e r e d .  

Many o f  t h e  s o i l  samples  i n  t h e  c e n t r a l  p a r t  of t h e  p r o p e r t y  were n o t  

O a n a l y z e d  f o r  Zn,  and s i n c e  Zn was one of t h e  v a r i a b l e s  c o n s i d e r e d  i n  

a l l  p r e v i o u s  f a c t o r  a n a l y s i s  s t u d i e s ,  t h e  c e n t r a l  d a t a  gap r e s u l t e d .  



0 To overcome t h i s  problem i t  was d e c i d e d  t o  r e a n a l y z e  t h e  d a t a  u s i n g  

o n l y  t h e  5 v a r i a b l e s  CH, MAG, BCu, BMo and RES. S i n c e  t h e  f a c t o r  ana-  

l y s i s  program would hand le  o n l y  a  maximum o f  500 c o n t r o l  p o i n t s  some 

d a t a  from t h e  w e s t  s i d e  of  t h e  p r o p e r t y  had t o  b e  o m i t t e d .  

PROCEDURE AND RESULTS 

The d a t a  f i l e  f o r  Ashnola R i v e r  p r o p e r t y  was s e a r c h e d  f o r  a l l  

s t a t i o n s  f o r  which t h e  4 v a r i a b l e s  CH, MAG, BCu and RES were r e c o r d e d .  

The r e c o r d e d  v a l u e  o f  BMo was a l s o  r e a d  b u t  t h e  s i t e  was n o t  r e j e c t e d  

if a zero v a l u e  was found! I n  o r d e r  t o  r e d u c e  t h e  t o t a l  number o f  con- 

t r o l  s i t e s  t o  less t h a n  500 n o r t h - s o u t h  d a t a  l i n e s  were s u c c e s s i v e l y  

e l i m i n a t e d  s t a r t i n g  on t h e  w e s t  s i d e  o f  t h e  p r o p e r t y  and p r o g r e s s i n g  

e a s t e r l y .  E v e n t u a l l y ,  472 sample sites were o b t a i n e d  f o r  which 

r e a d i n g s  e x i s t e d  f o r  t h e  5 v a r i a b l e s  i n  q u e s t i o n .  These  d a t a  were 

0 a n a l y z e d  w i t h  t h e  f a c t o r  program o u t l i n e d  i n  a n  e a r l i e r  p r e l i m i n a r y  

r e p o r t  ( S i n c l a i r ,  1971) .  

R e s u l t s  a r e  summarized i n  t a b l e  I A .  Maps of two c r i t i c a l  f a c t o r s  

(I  a n d  1 1 )  and  communality a r e  shown i n  f i g u r e s  1 A  t o  3 A  i n c l u s i v e .  

DISCUSSION OF RESULTS 

S u p e r f i c i a l l y ,  t h e s e  r e s u l t s  a p p e a r  t h e  b e s t  o f  a l l  f a c t o r  s t u -  

d i e s  o f  t h e  d a t a  t o  d a t e .  The main b a s i s  for  t h i s  s t a t e m e n t  is t h e  

v e r y  w e l l  d e f i n e d  f a c t o r  o u t p u t  t h a t  a l l o w s  r e l a t i v e  e a s e  o f  i n t e r p r e t -  

a t i o n .  Four  f a c t d r s  accoun t  f o r  n e a r l y  9 3  p e r c e n t  o f  t h e  v a r i a n c e  o f  

t h e  d a t a  (see t a b l e  I A ) .  Of t h e s e ,  two (I and 1 1 )  a p p e a r  most s i g n i f -  

i c a n t .  F a c t o r  I1 is p r i n c i p a l l y  c h a r g e a b i l i t y  which  is n e g a t i v e l y  

c o r r e l a t e d  w i t h  B-zone Cu and Mo. A s  s u c h ,  i t  o u t l i n e s  t h e  p y r i t e  h a l o  

and i m p l i e s  t h a t  s o i l s  i n  t h e  c e n t r a l  c o r e  a r e  somewhat e n r i c h e d  i n  

0 Cu and Mo r e l a t i v e  t o  s o i l s  i n  t h e  p y r i t e  h a l o .  F a c t o r  I ,  however,  

a p p e a r s  t h e  most i n t e r e s t i n g ,  b e i n g  a  l i n e a r  combina t ion  o f  cha rge-  

f 
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