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A PRELIMINARY REPORT 
ON THE 

GEOLOGY AND GEOCHEMISTRY OF THE MOT GROUP OF CLAIMS 

INTRODUCTION 

I n  t h e  sp r ing  of 1972,  a r e p o r t  da ted  December 7 ,  1 9 7 1  and 

e n t i t l e d  "Geochemical Report on t h e  MOT Group" by Donald E.  Hopkins 

was submitted f o r  assessment work on t h e  above group of claims. 

This r e p o r t  shows by means of rock and s o i l  geochemistry t h a t  w i th in  

t h i s  claim group t h e r e  i s  an a rea  of anomalous gold associ.ated wi th  

f e ldspa r  porphyry d ikes  where they have in t ruded  a r g i l l i t e  of t h e  

Cache Creek group, now highly f r a c t u r e d .  Because t h e  t r u e  extent of 

the  anomaly was by no means defined a t  t h i s  time, or an understanding 

of t h e  geology and i t s  r e l a t i o n  t o  t h e  m i n e r a l i z a t i o n  obtained,  i t  w a s  

decided f o r  t h e  work i n  1973 t o  c o l l e c t  many more rock ch ip  samples 

and t o  a t tempt  t h e  geologic  d e f i n i t i o n  of t h e  p o t e n t i a l  o r e  zone ox 

zones. A s  a consequence, t h i s  program w a s  undertaken by t h e  writer 

between March 29th and Apr i l  19th,  1973. 

1973, he had t h e  he lp  of Don Atkinson, Senior  Geologis t .  During t h e  

per iod t h e  o b j e c t i v e s  of the  program w e r e  achieved, i n  that two and 

poss ib ly  t h r e e  geo log ica l ly  and geochemically anomalous zones were out-  

l i n e d .  The f i r s t  two weeks were spent  i n  sampling and reconnoi te r ing  

and t h e  l a s t  week w a s  devoted t o  geologic  mapping by t h e  writer. 

From Apr i l  5 th  t o  Apr i l  14th, 
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LOCATION 

The MOT Group i s  l o c a t e d  a t  Barnhartvale ,  B r i t i s h  Columbia, 

approximately e i g h t  miles southeas t  by e a s t  from the c i t y  of Kamloops. 

In f a c t ,  t h e  Group, now c o n s i s t i n g  of 25 claims, l ies wi th in  t h e  

borders  of the new munic ipa l i t y  a t  i t s  southeasternmost edge. The 

c la ims  a r e  i n  t h e  Kamloops Mining Divis ion and l i e  a t  50'38' N .  L a t .  

and lZO"07' W .  Long. See f i g u r e  1 f o r  l oca t ion .  

GEOLOGY 

LITHOLOGY 

Cache Creek Group (Permian): The p r i n c i p a l  rocks underlying 

the  MOT claims belong t o  t h i s  group. In t h e  area of t h e  claims t h e  

p r i n c i p a l  rock type i s  a grey t o  black,  th in-  t o  medium-bedded a r g i l l i t e  

which i n  p l aces  con ta ins  hor izons  of c h e r t .  

a l l  highly f r ac tu red  and ad jacen t  t o  f a u l t s  are sheared and brecc ia ted .  

The group has been w e l l  descr ibed  by W .  E.  Cockfield (1948).  

The Cache Creek rocks a r e  

Besides the a r g i l l i t e  and c h e r t ,  three o t h e r  rock  types ,  though 

subordinate  t o  t h e  above, a r e  never the less  q u i t e  c h a r a c t e r i s t i c  i n  t h e  

a r e a .  

a r g i l l i t e  and rare sequences of dark dense mafic  vo lcan ic s .  

l a t t e r  rocks,  due t o  t h e  l a c k  of s t r a t i g i c a l l y  pos i t ioned  exposures,  

could poss ib ly  be s i l ls  o r  d i k e s  r e l a t e d  t o  rocks  i n  the Kamloops vol- 

can ic  group. The t h i r d  type  i s  a dark  grey t o  a lmost  b l ack  l imestone,  

interbedded with t h e  a r g i l l i t e .  

c o n t a c t ,  may become bleached,  p y r i t i z e d ,  and s i l i c a t e d .  

s t r a t i g r a p h i c  s tudy  of the Cache Creek rocks has been made i n  the 

claim a rea .  

Two of t h e s e  a r e  a medium-grained graywacke interbedded with t h e  

These 

This  rock, where c l o s e  t o  an i n t r u s i v e  

No d e t a i l e d  
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Coast I n t r u s i o n s :  There a r e  a number o f  igneous i n t r u s i o n s  

A l l  a r e  of probable medium composition and wi th in  the  claim group. 

undersa tura ted  wi th  r e spec t  t o  s i l ica .  The ages of t h e  i n t r u s i o n s  a r e  

unknown, but  i t  i s  being assumed they a r e  of Cretaceous age,  though t h e  

youngest could be very e a r l y  T e r t i a r y .  

Immediately t o  t h e  w e s t  of t h e  claim group, as shown on P l a t e  I, 

is a l a r g e  body of g r a n o d i o r i t i c  rock designated by Cockfield (1948) as 

being p a r t  of h i s  Wild Horse Mountain b a t h o l i t h .  

co lo red ,  medium-grained, and conta ins  qua r t z  and some o r t h o c l a s e ,  though 

t h e  predominate f e l d s p a r  i s  p lag ioc lase .  

a r e  b i o t i t e  and hornblende with t h e  former predominating. This  rock 

has a s soc ia t ed  a p l i t e  d i k e s .  The g ranod io r i t e  l acks  any s i g n  such a s  

a l t e r a t i o n  o r  p y r i t i z a t i o n  t h a t  might l i n k  i t  wi th  mine ra l i za t ion .  

This  rock i s  l i g h t -  

The ferromagnesian minera ls  

Within t h e  claim group proper  the re  a r e  t h e  fol lowing i n t r u s i o n s ,  

which a r e  hereby l i s t e d  from mafic  t o  s a l i c .  

l i s t i n g  can a l s o  be construed t o  be from o l d e s t  t o  youngest i s  somewhat 

of a quest ion,  but  outcrop r e l a t i o n s h i p s  seem t o  i n d i c a t e  that t h e  more 

mafic  a r e  t h e  o lde r .  

Whether o r  no t  t h i s  

1. Exposed i n  t h e  road c u t  on the n o r t h  s i d e  of t h e  highway, 

1000 f t .  w e s t  of Barnhartvale ,  is a greenish-grey, f i ne -  t o  medium- 

gra ined ,  b i o t i t e  d i o r i t e  i n t r u s i v e .  

l imon i t e  and c h l o r i t e .  M e t a l l i z a t i o n  does not  appear t o  be r e l a t e d  t o  

t h i s  rock,  bu t  i t  has  not  been sampled. 

The b i o t i t e  i s  weathering t o  

2.  A rock which can be c l a s s i f i e d  as a b i o t i t e  f e l d s p a r  por- 

phyry i s  loca ted  about 1 / 4  m i l e  no r th  of t h e  i n t e r s e c t i o n  of t h e  

Barnhar tva le  and Campbell Creek roads.  This  rock  is c h l o r i t i z e d  and 
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conta ins  f i n e  disseminated g r a i n s  of p y r i t e  and p y r r h o t i t e ,  p lus  small  

c l o t s  of molybdenite. It  seems t o  be i n  t h e  form of a small plug,  but  

i t  does not  show any stockwork. This plug has bleached, s i l i c i f i e d  

and p y r i t i z e d  t h e  a r g i l l i t e  i n  i t s  v i c i n i t y .  Adjacent t o  t h e  b i o t i t e  

porphyry on t h e  e a s t  i s  a s m a l l  i n t r u s i o n  of hemati te  s t a i n e d  and 

kaol in ized  f e ldspa r  porphyry. 

Three o ther  small  ou tcrops  of b i o t i t e  f e ldspa r  porphyry were 

observed, but they d id  not  show any molyhdenite, nor did  they seem t o  

have a s  high a content  of disseminated s u l f i d e s .  On P l a t e  I ,  two of 

t hese  outcrops a r e  shown t o  t h e  no r th  of Barnhartvale  and another  about 

a qua r t e r  mi l e  t o  t h e  south .  

3. All t h e  small i n t r u s i v e  d ikes  and plugs on P l a t e  I except 

f o r  t h e  aforementioned i n t r u s i v e s ,  a r e  f e ldspa r  porphyry showing hema- 

t i t e  s t a i n i n g  i n  t h e  groundmass. The rocks a r e  s t r o n g l y  f r a c t u r e d .  

The f r a c t u r i n g  i s  f i l l e d  wi th  hemati te  and i n  places g o e t h i t e  and small  

amounts of black manganese oxide .  

a long t h e  f r a c t u r e s  l i n i n g  them wi th  druzy quar tz .  

c r y s t s  make up 40% t o  50% of the rock and a r e  a l t e r e d  t o  w h i t e  c l ay  

(kao l in? ) .  

and is s ta ined  by hemati te .  

S i l i c i f i c a t i o n  i s  e r r a t i c  and is a l s o  

The f e l d s p a r  pheno- 

The f ine-grained t o  dense groundmass has a l s o  been a r g i l l i z e d  

The contac ts  wi th  a r g i l l i t e  a r e  sharp and t h e  porphyry shows 

no apprec iab le  t e x t u r a l  change a t  t h e  a r g i l l i t e  c o n t a c t s ,  i n d i c a t i n g  

t h e  i n t r u s i o n  came i n t o  rocks  a l r eady  w e l l  heated.  North of t h e  town 

of Barnhartvale ,  the  d ikes  and plugs g ive  every appearance of apexing 

wi th in  t h e  300-500 f e e t  of exposed r e l i e f .  The i n t r u s i o n s  do not  

appear t o  have made an explos ive  o r  f o r c e f u l  e n t r y  i n t o  t h e  a r g i l l i t e .  
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Only one of the porphyry dikes contained quartz crystals and 

also a few scattered books of biotite now gone to limonite. The quartz 

phenocrysts are subrounded and resorbed, making up not more than 3% 

of the rock. The resorption may indicate undersaturation with respect 

to water, as pressure became reduced during intrusion to a near surface 

environment (Noble, 1970). Undersaturation with respect to water could 

mean the porphyry material had a predominantly magmatic source with 

little if any contamination by vadose or connate water. Thus, any min- 

eral bearing solutions associated with the dike material would have less 

tendency to be diluted. This dike is located on the hilltop about 1500 

feet to the southeast of Barnhartvale. 

Tranquille Beds: At the north end of the NNE striking fault, 

1800 feet east of Barnhartvale, there is exposed on its downthrown or 

east side a colorful conglomerate composed of an iron-stained (yellow, 

brown and red) sandy matrix enclosing subrounded to angular, altered 

and bleached pebbles and cobbles of feldspar porphyry and argillite. 

The material has every appearance of being derived from the iron stained 

and altered areas which are the subjects of this report and lie only a 

few thousand feet to the west and northwest. The conglomerate bed is 

from five to ten feet thick and is overlain by a coarse-grained arkosic 

sandstone of similar appearance. This rock in turn is overlain by 

mafic volcanics. The strike of the conglomerate, sandstone and vol- 

canics is K50'E and their dip i s  66' southeast. The unconformity between 

the Cache Creek group and the Tranquille beds is well exposed in this 

outcrop area and dips unevenly to the east. 

The Tranquille conglomerate beds are also exposed in two small 

The matrix here is a tan outcrops in creek beds on the MOT claim #23. 
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colored coarse  sandstone conta in ing  pebbles  and cobbles of d a r k  grey t o  

b lack  a r g i l l i t e .  This  seems t o  i n d i c a t e  that the source f o r  t hese  con- 

glomerates  must have been very l o c a l  and t h a t  t h e  conglomerates r ep resen t  

depos i t i on  i n  small  r ap id ly  flowing streams. 

Kamloops Group: This group of rocks where exposed i n  the claim 

a r e a ,  p r i n c i p a l l y  on MOT F17 and 18, c o n s i s t s  of flows and interbedded 

agglomerates of a n d e s i t i c  t o  b a s a l t i c  composition. Their a t t i t u d e  

appears  s i m i l a r  t o  t h a t  of t h e  Tranqu i l l e  beds, which they immediately 

o v e r l i e .  A s  a mat te r  of i n t e r e s t ,  one of t h e  flows i s  an o l i v i n e  r i c h  

b a s a l t  conta in ing  about 15% t o  20% o l i v i n e .  

STRUCTURE 

From t h e  r e l a t i v e l y  few obse rva t ions  t h a t  i t  was poss ib l e  t o  

make on t h e  a t t i t u d e  of the  Cache Creek rocks,  no p i c t u r e  of o rde r ly  

fo ld ing  p resen t s  i t s e l f .  However, i t  i s  obvious t h a t  t h e  rocks  have 

been highly folded and in places  contor ted .  

i n t r u s i v e  porphyries ,  p a r t i c u l a r l y  n o r t h  of Barnhartvale.  t h e r e  i s  some 

b recc ia t ion .  Whether or not t h i s  can be ascr ibed  t o  t h e  i n t r u s i v e  

a c t i v i t y  is a puzzle  because b r e c c i a t i o n  and crackl ing  a r e  a l s o  ob- 

v ious ly  a s soc ia t ed  wi th  t h e  f a u l t i n g .  

In t h e  v i c i n i t y  of t h e  

In t h e  v i c i n i t y  of Barnhar tva le ,  both t o  t h e  no r th  and south ,  

t h e  a r e a  seems t o  have a no r theas t  s t r i k i n g  s t r u c t u r a l  g r a i n ,  a s  i n d i -  

ca ted  by t h e  t rends  of t h e  l a r g e r  f e l d s p a r  porphyry i n t r u s i v e s  and t h e  

t r ends  of t h e  two main f a u l t s .  

The t rend  of t h e  i n t r u s i v e s  seems t o  have been guided i n  p a r t  

by t h e  a t t i t u d e  of t h e  Cache Creek rocks ,  bu t  neve r the l e s s  t h e  l o c a l  

r e l a t i o n s h i p s  a r e  o f t e n  c ross -cu t t ing ,  a s  i s  shown on P l a t e  I.  
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There a r e  two main faults--One of t hese  s t r i k e s  NNE a c r o s s  t h e  

A t  i t s  no r th  end t h i s  f a u l t  may be  claim group south  of Barnhartvale .  

s tud ied  i n  some d e t a i l  and has  a l r e a d y  been mentioned during the des-  

c r i p t i o n  and d iscuss ion  of t h e  T r a n q u i l l e  beds. 

N30°E and d i p s  s t eep ly  t o  t h e  east. 

of b r e c c i a t i o n ,  crushing,  and shear ing .  The Cache Creek rocks where 

exposed on t h e  west s i d e  i n  t h e  f o o t w a l l ,  a r e  da rk  grey t o  b l ack  and 

do n o t  p a r t i c u l a r l y  show any e f f e c t s  of mine ra l i za t ion .  

of t r anspor t ed  brownish i r o n  oxide may be seen along these  f r a c t u r e s .  

The main mineral ized a rea  ( s e e  P l a t e  I) is, however, i n  t h e  foo twa l l  

of a f a u l t  branch a few hundred fee t  s t i l l  f u r t h e r  t o  t h e  west.  The 

most r e c e n t  movement along and w i t h i n  t h i s  f a u l t  zone, according t o  t h e  

s l i c k e n s i d e s ,  appears t o  have been e s s e n t i a l l y  ho r i zon ta l .  

This  f a u l t  s t r i k e s  

Actual ly  i t  comprises a s t r o n g  zone 

A s m a l l  amount 

The nor theas t  by e a s t  s t r i k i n g  s t r u c t u r e  shown as another  

branch of t h e  above f a u l t  s y s t e m  w a s  no t  i d e n t i f i e d  on t h e  ground, bu t  

a r ap id  change i n  s lope  punctuated by a row of t r e e s  i n d i c a t i n g  in-  

creased wetness seems t o  suggest i t s  presence.  It  i s  p a r t i c u l a r l y  

no t i ceab le  from a n  a e r i a l  photograph. 

a s  shown by Hopkins' s o i l  geochemistry s tudy ,  p a r t i c u l a r l y  a r s e n i c ,  

weaken t o  t h e  south of t h i s  s t r u c t u r e .  

Ind ica t ions  of mine ra l i za t ion ,  

Some 2500 t o  3000 f e e t  t o  t h e n o r t h  of t h e  above f a u l t ' s  no r th  

end is t h e  p ro jec t ion  of a hypo the t i ca l  no r theas t  t rending f a u l t .  

presence of t h i s  f a u l t  is based on s t rong  s l i c k e n s i d e  f a u l t  s u r f a c e s  

para l le l  t o  i t s  t rend,  ly ing  on t h e  no r th  s i d e  of t h e  road j u s t  w e s t  of 

Barnhar tva le ,  and t h e  presence of s t rong  f r a c t u r i n g  of s i m i l a r  a t t i t u d e  

along t h e  s t r i k e  i n  the g r a n o d i o r i t e  t o  t h e  w e s t .  

t u r i n g  shows very c l e a r l y  on the aerial photographs. 

movement on t h i s  f a u l t  i s  probably h o r i z o n t a l  a s  shown by t h e  a fore-  

The 

This  lat ter f r a c -  

The p r i n c i p a l  

- 
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mentioned secondary f a u l t s .  

continuous minera l ized  zone, breaking i t  i n t o  two p a r t s .  I f  t r u e ,  t h e  

f a u l t  could have had a l e f t  handed displacement.  

T h i s  f a u l t  may have d isp laced  a s i n g l e  

The a g e  of t h e  f a u l t i n g ,  based on t h e  above descr ibed observa- 

t i o n s ,  is obviously post-mineral ,  which i n  t u r n  i s  probably l a t e  

Cretaceous o r  very e a r l y  Te r t i a ry .  

ALTERATION AND MINERALIZATION 

A b r i e f  reconnaissance of t h e  Cache Creek rocks ad jacent  t o  t h e  

Campbell Creek dra inage  showed t h a t  normally they a r e  contor ted ,  but  

not  badly broken, i ron-s ta ined  o r  bleached. Thus, t hese  t h r e e  l a t t e r  

c h a r a c t e r i s t i c s  can be a t t r i b u t e d  t o  some type of  abnormal geologica l  

a c t i o n .  A s  t hese  c h a r a c t e r i s t i c s  dominate t h e  Cache Creek rocks i n  the  

v i c i n i t y  of Barnhartvale ,  both t o  t h e  nor th  and t o  t h e  south,  they could 

be l o g i c a l l y  a t t r i b u t e d  t o  t h e  porphyry i n t r u s i o n s  present  l o c a l l y  i n  

these  a reas .  However, though t h e  i n t r u s i o n s  may not  be respons ib le  f o r  

much of t h e  f r a c t u r i n g  and b recc ia t ion  i n  t h e  Cache Creek rocks,  they 

a r e  no doubt r e spons ib l e  f o r  t h e  bleaching and p y r i t i z a t i o n  of these  

rocks and the  i n t r o d u c t i o n  a t  t h i s  time of go ld ,  a r s e n i c ,  and minor 

amounts of copper,  t h e  l a s t  a t  l e a s t  minor a t  t h e  present  l e v e l  of 

e ros ion .  

A s  p r e s e n t l y  observed, t h e  porphyries  a r e  concentrated i n  two 

nor th  no r theas t  t rending  a r e a s ,  each measuring roughly 1000 f e e t  x 2000 

f e e t ,  one t o  t h e  n o r t h  and one t o  t h e  southeas t  of Barnhartvale .  The 

Cache Creek rocks i n  both a r e a s  a r e  highly f r a c t u r e d  and i ron-stained.  

The bulk  of t h e  i ron - s t a in ing  and a s soc ia t ed  l i m o n i t e  i s  of t h e  t rans-  

por ted  v a r i e t y ,  perhaps g o e t h i t e ,  whereas the M g e n o u s  i ron-s ta in ing  

- 8 -  



i s  more c l o s e l y  a s soc ia t ed  wi th  the  porphyry i n t r u s i v e s  and i s  l a r g e l y  

hemati te .  This  can be explained i f  i t  i s  assumed that t h e  g r e a t e r  

p a r t  of t h e  f r a c t u r i n g  and b r e c c i a t i o n  is pos t - in t rus ive  and post-  

mine ra l i za t ion  and t h a t  the l a t e r  ox ida t ion  of t h e  p y r i t e  and flow of 

ground water r e d i s t r i b u t e d  and r e p r e c i p i t a t e d  t h e  i ron  a s  g o e t h i t e  and 

hemati te .  Assuming t h e  p y r i t e  contained t h e  gold,  then  t h e  gold would 

a l s o  have been taken i n t o  s o l u t i o n  i n  these  highly a c i d i c  waters, 

r e d i s t r i b u t e d  and r e p r e c i p i t a t e d  according t o  t h e  a v a i l a b i l i t y  of 

s t r u c t u r a l  openings and change i n  pH and oxida t ion  s t a t e  of t h e  envir-  

onment. The a r sen ic  p re sen t ,  i n  a l l  p r o b a b i l i t y ,  would be l e s s  mobile, 

remaining more or  l e s s  i n  t h e  zones of o r i g i n a l  hydrothermal a l t e r a t i o n ,  

a s  i t  tends t o  co -p rec ip i t a t e  w i t h  l imoni te .  

hand, t r a v e l i n g  i n  t h e  ox id iz ing  environment as A u C ~ ~ - ~  complex, may 

s t a y  i n  s o l u t i o n  u n t i l  t h e  pH r i s e s  and/or t h e  environment becomes 

reducing and i s  thus  more mobile. This can account f o r  t h e  f ind ing  of 

anomalous gold i n  una l t e red  and apparent ly  f r e s h  appearing Cache Creek  

rocks.  

t h e  s e c t i o n  on geochemistry. 

The gold on t h e  o ther  

These thoughts and observa t ions  w i l l  be d iscussed  f u r t h e r  under 

A s  a r e s u l t  of t h e  above reasoning, one could assume t h a t  gold 

va lues  could be e i t h e r  concentrated o r  disbursed i n  t h e  weathering zone 

and t h a t  i t  i s  poss ib l e  t h a t  i f  t h e  primary gold i s  wi th  p y r i t e  and 

not  n a t i v e ,  i t  might be  too low grade t o  be economic. However, t h i s  

can only be t o l d  by more d e t a i l e d  subsurface sampling, a program f o r  

which will be ou t l ined  a t  t h e  c l o s e  of t h e  r epor t .  
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GEOCHEMISTRY 

A s  s t a t e d  i n  t h e  i n t r o d u c t i o n ,  a b r i e f  r epor t  was submitted 

l a s t  year  covering a program of s o i l  and bedrock geochemistry conducted 

on t h e  cen te r  of t h e  mineral ized zone loca ted  on t h e  h i l l  t o  t h e  south- 

east of Barnhartvale .  

The s o i l  geochemistry i n d i c a t e d  a few va lues  that  a r e  s l i g h t l y  

anomalous f o r  copper and showed a r a t h e r  d e f i n i t e  but  low grade  a r s e n i c  

anomaly i n  t h e  south ha l f  of t h e  MOT #15 claim. 

s c a t t e r e d  and indeterminate .  

Mercury va lues  were 

On t h e  o ther  hand, bedrock ch ip  sampling gave a d e f i n i t e  gold 

anomaly wi th  somewhat more s c a t t e r e d  anomalous va lues  in a r s e n i c .  

Based on these  r e s u l t s ,  i t  was decided t h a t  t h i s  year  (1973)  a 

program of bedrock sampling on t h e  remainder of t h e  claim group would 

be c a r r i e d  ou t .  T h i s  y e a r ' s  program cons is ted  of t ak ing  6 1  samples, 

exc lus ive  of MOT claim #15, a s  i t  had been previously sampled. The 

samples cons is ted  of 15 t o  20 pounds of bedrock su r face  c h i p s  taken 

a c r o s s  widths of 10-30 feet .  These samples were then analyzed f o r  gold,  

s i l v e r ,  copper,  and a r sen ic .  All samples f o r  gold were run  by normal 

f i r e  assay procedure,  using a t  l e a s t  two assay tons .  The a r s e n i c  was 

run  by a w e t  assay method involv ing  d i s t i l l a t i o n  and t i t r a t i o n  us ing  

very d i l u t e  potassium iod ide  s o l u t i o n  and s t a r c h  a s  i n d i c a t o r s .  

t i v i t y  of t h i s  method i s  down t o  10  ppm. The s i l v e r  and copper were 

determined by s tandard atomic abso rp t ion  techniques.  

work was done by Rodney Blundel l  of Kamloops Research and Assay 

Laboratory,  Ltd. .  

Sensi-  

All the a n a l y t i c a l  

The g rea t  major i ty  of the copper ana lyses  are between 50 and 

100 ppm. Nine var ied  from 100-145 ppm, and of t h e  remaining two,  one 

-- 
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r an  593 ppm where a d e f i n i t e  gossan about  3 feet a c r o s s  was sampled, 

and another  sample of i ron-s ta ined  a r g i l l i t e  gave 160 ppm, not  an usual  

va lue  f o r  th i s  rock type.  Except f o r  t h e  593 ppm, none of t hese  va lues  

can be considered anomalous f o r  copper from bedrock wi th in  t h i s  type 

of a r g i l l a c e o u s  environment. However, green copper s t a i n  and a f e w  

f l a k e s  of cha lcopyr i t e  were observed i n  some of the p i t s  on the  upper 

w e s t  s i d e  of t h e  h i l l  t o  t h e  southeas t  of Barnhartvale .  

copper va lues  a r e  p re sen t  l o c a l l y .  

Thus, anomalous 

The s i l v e r  va lues  a r e  q u i t e  uniform, varying from . 2  t o  1 ppm 

wi th  .5 ppm a s  an average ,  

sha l e  environment and thus  a r e  unimportant a s  an i n d i c a t o r  f o r  gold 

mine ra l i za t ion  i n  t h i s  a r e a .  

These va lues  a r e  not anomalous i n  t h e  black 

Anomalous va lues  f o r  a r sen ic  and gold a r e  d e f i n i t e l y  p re sen t .  

For t h i s  geologic environment, anomalous a r s e n i c  i s  considered t o  be 

100 ppm or  above, and anomalous gold 340 pph o r  above. 

f i g u r e s  a r e  based on d i s t r i b u t i o n  of va lues  a s  der ived  from su r face  

bedrock sampl ing  done by D. E.  Hopkins (1971) and t h e  w r i t e r ,  p lus  a 

summary of background va lues  f o r  a r s e n i c  and gold a s  given i n  Hawkes 

and Webb (1962). The va lues  from 60 samples c o l l e c t e d  t h i s  season f o r  

a r s e n i c  and gold have been p l o t t e d  on P l a t e  I1 which may be used a s  an 

overlay f o r  P l a t e  I .  B e s i d e s  p l o t t i n g  the  va lues  on P l a t e  11, the two 

elements were p l o t t e d  a g a i n s t  one another  on normal graph paper i n  

order  t o  see t h e  d i s t r i b u t i o n  of t h e  two elements and any r e l a t i o n s h i p s  

between them. The p o i n t s  p l o t t e d  show a p a r t i a l  s c a t t e r i n g  w i t h  almost 

no c o r r e l a t i o n .  However, i t  should be noted that  on ly  n ine  samples out  

of 60 conta in  anomalous amounts of a r s e n i c  and a l s o  con ta in  less than 

anomalous amounts of gold.  Thus, a r s e n i c  would seem t o  be a t  l e a s t  a 

These anomalous 
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crude guide t o  gold mine ra l i za t ion .  Granting the  above observa t ion ,  

t h e  r e s u l t s  of the graphing do, nevertheless, i n d i c a t e  that e s s e n t i a l l y  

n e i t h e r  t h e  gold o r  a r s e n i c  v a l u e s  a r e  dependent on one ano the r ,  p a r t i -  

c u l a r l y  a t  t h e  ppb l e v e l .  

va lues  are i n  t h e  p a r t s  per  m i l l i o n  range,  i t  is probable that b e t t e r  

than  100 ppm a r s e n i c  w i l l  almost always be present .  

A t  the upper end of the s c a l e ,  where gold 

Thus, a s  above suggested,  i n  explor ing f o r  gold,  a r s e n i c  can,  

i n  perhaps many ins t ances ,  be no more than t h e  c rudes t  of an i n d i c a t o r  

and once an area of gold m i n e r a l i z a t i o n  has been found, such a s  a t  

Barnhartvale ,  gold i s  t h e  obvious and only  p r a c t i c a l  element f o r  which 

to analyze.  

The reason t h a t  a r s e n i c  can only be used a s  a crude i n d i c a t o r  

f o r  t h e  presence of gold i n  t h e  weathering zone i s  r e l a t e d  to t h e  

d i f f e r e n c e  in mobi l i ty  between a r s e n i c  and gold,  a s  a l r eady  explained.  

Thus, t h e  two elements q u i t e  commonly become separated and r e d i s t r i b u t e d .  

To d a t e ,  of a l l  t h e  su r face  bedrock sampling done on the proper ty ,  a t  

least 120 samples, only t w o  have contained anomalous a r s e n i c  va lues  i n  

rock f r e e  of i ron  s t a i n i n g .  These observa t ions  emphasize t h e  mobi l i ty  

of gold and t h e  d e s i r e  of a r s e n i c  to co-p rec ip i t a t e  w i th  l imon i t e  and 

he r e l a t i v e l y  immobile . 
A f u r t h e r  important observa t ion  on t h e  behaviour of gold i n  

t h e  weathering zone can b e  made from t h e  bedrock geochemical survey 

descr ibed i n  Hopkins' 1971 r e p o r t .  A c l u s t e r  of s i x  samples analyzed 

f o r  gold was taken from c u t s  and p i t s  just west of t h e  top of the h i l l  

about  1500 f e e t  southeas t  of Barnhar tva le .  None of t h e  o t h e r  samples 

taken  on t h e  MOT group were from excavat ions.  

assayed 2.25, 2.175, 2.80, 106.40,  6.80, and 1.525 ppm gold,  h igher  

These s i x  samples 
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than almost any of t h e  o the r  su r face  bedrock samples taken on the 

property.  It  would seem t h a t  t h e  f a c t  they were taken from excavat ions 

r a t h e r  than  immediately on t h e  su r face ,  may we l l  have played an impor- 

t a n t  r o l e  i n  r a i s i n g  t h e i r  o v e r a l l  grade.  For i n s t ance ,  gold can be 

washed w e l l  down i n t o  cracks and c r e v i c e s  because of i t s  high s p e c i f i c  

g r a v i t y ,  and i f  t h e  proper chemical cond i t ions  a r e  p re sen t ,  it can be 

f lushed out  i n  s o l u t i o n  and l o s t  t o  t h e  near  su r face .  Thus, t h e  neces- 

s i t y  f o r  excavat ing i s  an important f a c t o r  t o  consider  from t h e  s tand-  

point  of f u r t h e r  explora t ion  and sampling. 

CONCLUSIONS 

The r e s u l t s  of t h e  geologica l  and geochemical work done by 

Copper Range Explorat ion Co., Inc .  t o  d a t e  have shown t h e  presence of 

two and poss ib ly  t h r e e  mineral ized zones s t r i k i n g  no r th  no r theas t  and 

containing anomalous va lues  i n  gold and a r s e n i c .  From nor th  t o  south  

these a r e ,  a zone ly ing  one thousand f e e t  northwest  of Barnhartvale  

t h a t  measures approximately 1000 f e e t  by 2000 f e e t ,  a zone ly ing  

1000 f e e t  sou theas t  of Barnhartvale  and measuring approximately 700 f e e t  

by 2000 f e e t ,  and a poss ib l e  t h i r d  zone ly ing  4000 f e e t  due south of 

Barnhartvale  measuring, a s  nea r ly  a s  can be p re sen t ly  t o l d ,  500 feet  

by 1000 f e e t .  

RECOMMENDATIONS 

I n  o rde r  t o  o u t l i n e  these  zones more accu ra t e ly  and t o  appra i se  

t h e i r  tonnage and grade,  t h e  following 'program i s  recommended f o r  each 

of the  t h r e e  zones: 

1. Dry percussion d r i l l i n g  by means of a down-the-hole r i g  

which w i l l  d r i l l  a 5+ inch  ho le  and r e t u r n  by a i r  c u t t i n g s  i n  the 1 / 4 "  

- 13 - 



s i z e  range. This type  of r i g  i s  commonly used f o r  b l a s t  ho le  d r i l l i n g  

i n  open p i t s .  

and c los ing  t o  100-foot c e n t e r s  a s  necessary.  

l e a s t  100 f e e t  deep. 

t o  $3.50. A l l  i nd iv idua l  samples  should be assayed f o r  gold only on 

t h e  b a s i s  of  5-foot i n t e r v a l s .  Composite samples from each hole  should 

be analyzed f o r  copper and a r sen ic ,  i n  order  t h a t  va lues  of i n t e r e s t  

e i t h e r  geochemically o r  economically not be m i s s e d .  

D r i l l i n g  on ZOO-foot c e n t e r s  i s  recommended a t  t h e  s t a r t  

A l l  ho les  should be a t  

The p r i c e  per  f o o t  would probably range from $3 

2 .  If t h e  d r i l l i n g  program i s  success fu l ,  i t  i s  then recom- 

mended t h a t  t renching be c a r r i e d  out  ac ross  the  b e s t  p a r t s  of the  

mineral ized zones i n  o rde r  t o  see i f  t h e  va lues  w i l l  hold up i n  bulk  

samples. Also t h e  t renching  would provide a more c l e a r  p i c t u r e  of t h e  

geologica l  r e l a t i o n s h i p s  t h a t  would be important f o r  any deep d r i l l i n g  

campaign, should one be warranted. 

s t age  of the  development program. 

This  d r i l l i n g  would be t h e  t h i r d  
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DOMINION OF CANADA: 1 
I 

PROVINCE OF B R I T ~ S H  COLUMBIA. } fn Nafipr af 

To WIT: I 
ASS E S S /it\ E id T W E 8) 8 RT 

g, C. P h i l l i p s  Purdy, Jr .  

of 120 Ivanhoe S t . ,  Denver, Colorado 80220, U.S.A. 

in the Province of British Columbia, do solemnly declare that t h e  fo l lowing  amounts were s p e n t  

on mining c l a i m s  he ld  i n  t h e  Kamloops Mining D i v i s i o n  of B a r n h a r t v a l e  by 

Copper Range E x p l o r a t i o n  Co., Inc .  between March 29th  and A p r i l  20th,  1973. 

C. P h i l l i p s  Purdy, Jr . ,  Regional G e o l o g i s t ,  $ 1,452 
@ $24,00O/year - 22 d a y s  @ $66 

Food and Lodging 481 

Donald Atkinson,  Senior  G e o l o g i s t ,  
@ $16,000/year - 9 days  @ $44 396 

Food and Lodging 197 

One - 4-wheel d r i v e  v e h i c l e  - 22 days ( r e n t e d )  403 

Rock a n a l y s e s ,  61 samples Au, Ag, Cu, A s  
61 samples (a $1.00 
33 ‘I @ $3.00 
32 ‘I @ $4.50  

Report  preparat ion--Regional  Geologis t  
1 2  days  @ $66 

61 
99 

144 

7 92 

T o t a l  . . . . $ 4,025 

Arid I make this solemn declaration conscientiously believing i t  to be true, and knowing that it is of 

the same force and effect as if  made under oath and by virtue of the “Canada Evidence Act.” 

Declared before me at the Vancouver O f f i c  F 
of t h e  Mining Recorder 

1 
Province of British Columbia, this 27th  I 

I 

C. P h i l l i p s  Purdy, Jr. 
, in the I 

day of A p r i l  1973 , A.D. J 

Sinned. L.  J e a n o t t e ,  Sub-mining Recorder 

O r i g i n a l  s igned  document a l r e a d y  submit ted t o  N .  R. Blake,  
Mining Recorder ,  Kamloops, B . C .  

To accompany g e o l o g i c a l  and geochemical r e p o r t  by C.  P h i l l i p s  Purdy, J r . ,  P .  Eng. 
on t h e  MOT Group, B a r n h a r t v a l e ,  Kamloops Mining Div is ion ,  d a t e d  May 26, 1973. 
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