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ADEELA MINING LWJTED 

RAY GROUP MINERAL CLADG 

Similkameen M.D., B.C. 

GEOLKICAL, GEOCIZKCCAL and GEOPHYSICAL R3PCRT 

by 

Chas. A. R. Lanmle, P. Eng. 

INTiODUCTION Adera Mining Limited signed an option agreement dated 

April  22, 1966, with Copper Piountain Consolidated L b i t e d  

whereby, a f t e r  completing over a period of time a s e r i e s  of payments and explora- 

t i o n  c d t m e n t s ,  Adera would be e n t i t l e d  t o  acquire outr ight  ownership t o  t he  

Ray Group. The option cal led f o r  a f i rm commitment of a $10,000 exploration 

program during the f i r s t  year. The exploration work carr ied out on the  property 

under t h i s  commitment consisted of l i n e  cutt ing,  claim and topographic surveying, 

s o i l  sampling, and geologic, magnetometer and iIiduced polar izat ion surveys -- 
t h e  l a t t e r  by a contract  arrangement with Canadian Aero Surveys Limited. The 

f i e l d  work was carr ied out a t  i n t e m a l s  between May 7 and Sept. 20, 1966; t he  

draf t ing  and report  were deferred u n t i l  t h i s  time so t h a t  the  summer f i e l d  

season could be more f u l l y  u t i l i z e d  f o r  other projects.  

The program was designed t o  de tec t  low grade copper sulphide 

mineralization having su f f i c i en t  volume t o  be economically mined. The existence 



of ore  of t h i s  type on the  property was considered possible because of t he  several  

low grade Ray Group showings, because of t he  nearness of subs tan t ia l  and encoura- 

ging exploration work by Nemont, and because of the  proximity of t h e  former under- 

ground and open p i t  Granby operation on Copper Mountain. 

This report  w i l l  describe the work performed and the r e s u l t s  

obtained. Interpreta t ions ,  correla t ions  and conslusions w i l l  be given. A 

separate account describing and interpret ing the  induced polarization survey by 

Salph D. Falconer, Canadian Aero geophysicist, dated Ju ly  25, 1966, i s  submitted 

herewith a s  pa r t  of t h i s  report. 

Sbi&ARY The Ray Group of mineral claims, located 8 airmiles  SSW of Princeton, 

B.C., and 2 a i m i l e s  NW of Granby's former mining operation on 

Copper Mountain, covers a northerly trending phase of the economically important 

Copper Mountain stock. The g ran i t i c  rocks consis t  of a syenite-monzonite in- 

t rus ive  complex and the  adjacent Nicola rocks consis t  of a massive assemblage of 

andesite; the  contact between the two is thought t o  be a f a u l t  zone. Uncon- 

fonnably overlying a re  andesites of t h e  younger Princeton Group. Several a reas  

of copper mineralization in the g ran i t i c  complex a r e  exposed on the  property, 

m e  most h p o r t a n t  one being the  Amstrong Bluff S n o ~ i y s .  This showing cocld. 

- -- -- I an area of 2z l e a s t  iGGCr :G b7 L,GC: =s. ccr,sis;s c: -.=e>;r cissem~-zxc 

cnalcopyrite and pyrite.  A sna l le r  portion of t h i s  area, some 400' by 2001 has 

received the  main exploration a t ten t ion  t o  date, tk resu l t s  of which indicate  

a range in grade of 0.1G Cu t o  0.1% Cu. The several  other showings are  e i t h e r  

weaker o r  smaller. Ecploration work carr ied out on t h e  property by Adera has not 

indicated any be t te r ,  near surface extensions t o  t h e  known mineralization. Explo- 

r a t i on  work on nearby properties, however, i s  yielding promising resu l t s .  



CONCLUSIONS Conclusions drawn from the t e x t  of t he  report  a r e  a s  follows: 

1. The g ran i t i c  textured complex on Ray Group probably forned a s  a l a t e  

phase of t he  d i f fe ren t ia t ing  Copper '"ountain Stock. 

2. On t he  mapped area, t h e  contact between t h e  complex and t h e  Nicola rocks 

i s  probably a f a u l t  zone, Geophysical evidence suggests t h i s  contact dips  

a t  a moderate angle t o  t he  east. The re la t ionships  between t h i s  contact 

and another strong west dipping f a u l t  in the  volcanic is not clear. 

3. On Ray Group, &fly&em. of NNE t o  NE f a u l t s  i n  the  g r a n i t i c  complex, con- 

tinuous with s imilar  important f a u l t s  t o  t h e  south, a r e  the apparent mineral- 

l i z i n g  control. 

4. Of the four  main showings on the  property t h e  bes t  and most completely 

known is  t h e  Armstrong Bluff Showings which has a possible s i z e  of a t  

l e a s t  1000' NS by 400'. Reliable surface and subsurface sampling of t h e  

b e t t e r  portion of t h i s  showing, an area 4001 by 200', indicates  a range in 

grade of 0.1@ Cu t o  0.1% Cu. The other showings, a s  present ly  exposed, 

a r e  e i t h e r  weaker o r  very much snaller.  

5. Individual geophysical r e s u l t s  correla te  well with t he  geology and known 

mineralization, but generdlly these r e s u l t s  do not correla te  well  with 

each other. 

6. The exploration program carr ied out on t h e  property does not indicate  

areas  of appreciable extension t o  t he  known mineralization, and the b e t t e r  

showings on the ground would have t o  be considerably b e t t e r  in grade t o  be 

economically important in the foreseeable future.  However, a s  the  pro- 

gram was designed t o  detect  l a rge  a reas  of low grade mineralization within 

a few hundred f e e t  of the  surface, the poss ib i l i t y  remains f o r  such minera- 

l i z a t i o n  t o  e x i s t  at grea te r  depth, o r  for  small areas  of mineralization 

t o  e x i s t  within t h a t  depth. No intr iguing t a rge t s  of t h i s  type were developed. 



RECOi*mNDATIONS As t h e  known areas  of mineralization a r e  considered w e l l  ex- 

plored, a s  they and t h e i r  possible extensions a r e  considered 

sub-economic under the  foreseeable range of metal pr ices ,  and a s  no addi t ional  

int r iguing t a r g e t  a reas  were developed, no f i r t h e r  exploration work i s  advised f o r  

the  property a t  t h i s  time. It is therefore recommended t h a t  not ice  terminating 

che Adera-Copper Mountain Consolidated agreement of Apri l  22, 1966, be forwarded 

t o  Copper Mountain Consolidated. 

Respectfully subnitted; 

January 30, 1967. 



PBOPZRTY AND HISTOFLY A s  optioned, the property consisted of 12 contiguous 

claims, Ray 1 - 12  inclusive, as  shown on Map 1. Be- 

cause of a minor dispute between the o r ig ina l  s takers  and another party, and p r io r  

t o  t h e  claim survey, four addi t ional  claims were staked, Ray 13 - 16Fr. inclusive, 

t o  protect  suspected in t e rna l  fractions.  Subsequently it was found that ,  because 

of previous overstaking, the  Ray 1 6 ~ .  covered no open ground. Pertinent d e t a i l s  

regarding t h e  claims a re  tabulated below: 

Ray Claim Record No. Tag No. Assessment Anniversaly 

The bulk of Ray 10, an area of approximately 1500' x 

6501, is separated from the main gmup by pre-existing claims, but a small por- 

t i o n  i s  contiguous. 

Claims adjoining t o  the south including the crown 

granted Copper King and Mogul a r e  on option t o  Newmont. Those t o  t h e  ea s t  a r e  on 

option t o  Cumont, those t o  t he  north including St.  Patrick and Kennedy a r e  held by 

J .  Quinn, and those t o  t he  west a r e  held by prospectors and speculators from the 

Princeton area. The Jubi lee  crown grant i s  held by H. G. Englund f o r  the  e s t a t e  

of two prospectors. 

The o r i g h a l  exploratory work on the Ray Group area 

dates  back t o  t he  tu rn  of t h e  century, and most o f . t h e  showings were f o m e r l y  



held by crown granted cla ins ,  a l l  of which have now reverted. I n  the ear ly  1960ts, 

Copper Xountain Consolidated Ltd. acquired the  key claims and began an ex?loration 

program t h a t  involved prospecting, addi t ional  staking, extensive sampling, geo- 

physical work, bulldozing and diamond d r i l l i ng .  This work was concentrated on four  

main showings herein referred t o  as  the  rlAditll Showings, Magnetite Breccia Showings, 

Ray showings and t h e  Armstrong Bluff Showings. Geologic e m i n a t i o n s  have been 

carried out on the  Armstrong a luf f  area by Joe i%iontgomery i n  connection w i t h  'nis 

doctorate d i sser ta t ion  on the Copper Nountain ores, by members of the B.C. Depart- 

ment of Nines, by John Wood of Chaman, Mood and Griswold Ltd. on comnission t o  

Copper Nountain Consolidated, and by the wr i te r  during previous employment with 

American Smelting and Refining Co. Reports on the area by the  Dept. of Piines are  

avai lable  i n  the  annual reports  of the  PIinister of &Pines, and Copper Mountain Con- 

solidated has provided complete information obtained from the other investigators.  

LGCATIClN AND The property i s  located on the northeast  slope of &itt. Kennedy, 
ACCESS 

8 a i r  miles SSW of Princeton, B.C., and 2 miles AN of Granbyls 

o ld  glory holes on Copper Xountain. Similkameen X v e r  canyon approximates t he  

eastern property i imits .  Elevations range from 3600' t o  2300'; p rec ip i ta t ion  is 

l i gh t ;  the  h i l l s  a r e  sparsely wooded with pine and f i r .  3. C. Highway 3 passes 

across the claims and a number of old roads, bulldozer t racks  and foot  t r a i l s  pro- 

vide easy access t o  much of the ground. The locat ion map (faceplate)  shows the 

locat ion with respect t o  main geographic features.  

P3G;IAM AND Exploratory work on the  property began on Kay 7, 1966 and 
3FLOYEES 

continued intermit tent ly  un t i l  Sept. 20, 1966, and consisted 

of t he  following: 

1. Linecutting (continuous with Newmont gr id)  
Baselines 1 mile 
Cross l i n e s  (pickets a t  100' 

in te rva ls )  9 i  miles 

2. S o i l  Geochemistry 
Saaples @ 1G31 i n t e m a l s  % miles 



3. Magnetometer 
Xeadings a t  100' i n t e rva l s  9% l i n e  miles 

4. Geology, topography and claims 

5. Induced polarization survey 
including de ta i l ing  10  l i n e  miies 

6. Bulldozing 2170 l i n e a l  f e e t  

Einployees and/or contractors were Ed N u l l i n ,  Dave KcLean and ih. 

Anstrong, dl of Princeton, B.C., and all under the supervision of the  writer. 

T h e  d is t r ibu t ion  of t h e  f i e l d  work in days was as  follows: 

L d e  Nullin Armstrong PicLean 

Line cu t t  ing 2 contract --- --- 
Geochemistry 1 4& --- --- 
Nagnetometer 6 -- --- --- 
Geology, etc. 1l+$ 1 1 --- 
Induced Polarization 2 --- --- 1 
Bulldozing 3 --- 5 --- 

G E N S  GXLCGY The most noteworthy fea ture  of the Copper Fiountain country 

i s  a group of geologically and economically peculiar crysta l -  

l i n e  rocks in t rus ive  in to  Nicola Group volcanics. Tne in t rus ive  rocks form several  

petrographically re la ted  bodies which a re  all d i s t i nc t ive ly  def ic ient  i n  quartz. 

One of these in t rus ive  bodies, the  Copper Mountain Stock, i s  a magmatically d i f -  

f e r en t i a t ed  pluton having a syenite core and a gabbro rim. A northern marginal 

f ac i e s  of t h e  stock consis ts  of a complex of syeni t ic  and rnanzonitic.materia1. 

It is g e n e r d l y  conceded t h a t  the  l a t e  phases of t h e  d i f fe ren t ia t ion  process gave 

r i s e  t o  the  numerous copper occurrences in the  Copper Mountain area. Granby's 

former operation near t he  gabbro contact has yielded subs tan t ia l  amounts of copper 

over t he  years and will, no doubt, y ie ld  addi t ional  copper in the future. 

Three separate types of deposi ts  occur around the  periphery 

of the  Copper Mountain Stock, pr incipal ly  in the volcanic rock but a l so  i n  the  grani- 

t i c .  These have been c l a s s i f i ed  a s  Bornite Deposits, Chalcopyrite-Pyrite Deposits, 

and Chalcopyrite-Hematite Deposits. Most of Granby's production from the a i s t r i c t  

has come from deposits  of the  f i r s t  type t h a t  occur in fragmental and tuffaceous 



volcanic horizons adjacent t o  the contact of t h e  stock. The ore minerals there  

occurred with pegmatitic mater ia ls  along f rac tures  a l l igned perpendicular t o  the 

contact, the  lldensityll of the  f rac tures  bearing a d i r ec t  re la t ionship t o  t he  grade 

of the  mineralization. Some production, however, came from nearby deposits  of 

the second type t h a t  a r e  gradational with the f i r s t .  

Some of t he  b e t t e r  known showings i n  the  area a r e  l i s t e d  below 

according t o  t h e i r  type: 

Bornite Chalcopyrite-P.yrite Chalcopmite-Hematite 

Copper Mountain Ingersol l  Belle 
Friday Creek Red Buck 
Deep Gulch Duke of York 

Ray Group 

Voigtl s Camp 

LOCAL GEOLOZY The western contact of t he  Copper Mountain Stock follows a 

remarkably s t r a igh t  northerly course f o r  more than 4 miles, then 

t h i n s  t o  a narrow NNE trending body some 2 miles long by 1/2 mile wide. Unlike 

the gabbroic rim of the  main pa r t  of the stock, t h i s  narrow body is composed mainly 

of intermixed monzonite and syenite with var iable  amounts of hornfelsic materials. 

The northern half  of t h i s  NNE trending contact i s  covered by Ray Group, the  southern 

half  by ground on option to  Nemont. Some 3500' from Ray @r. on crown grants  

Ingersol l  Belle and La Reine, extensive exploratory work by Nemont has yielded pro- 

mising r e s u l t s  along a NNE trending, s teep dipping f a u l t  zone. Where intersected by 

h7i trending f rac ture  systems a s  a t  Ingersol l  Belle and Red Buck, (Nemont, 700' 

south of Ray @re )  the  grardtic rocks along the f a u l t  zone a r e  l oca l ly  wel l  minera- 

l i z e d  with pyr i te  and chalcopyrite. Low-grade mineralization and NNE trending frac- 

t u r e s  on Ray 4Fr. undoubtedly r e f l e c t  the mineralizing control  of t h i s  f a u l t  zone, 

o r  Inger Bel l  s t ruc ture  a s  it has been called. 

A more detai led descr ipt ion of the geology and mineralization 

on Ray Group follows. 

Rock Tmes (see Ihp 1) 

Nicola Basalt: On the  Ray Group, three outcrops of basa l t  occur 



along the west margin of t he  g ran i t i c  complex, two i n  road cu ts  near the southern 

property l i m i t s  and the  t h i r d  a t  the  northern extremity of the map area, A s  mapped 

they a re  confined within 8CO' of the contact. However, a s  no contacts a r e  exposed, 

a s  no a t t i t u d e s  a r e  evident, and because of the cons ide r~b le  distance between out- 

crops, the  continuity and form of t he  basa l t  horizon remains obscure. 

The outcrops consist  of fau l ted  and badly broken, aphan i t i c  t o  s l i g h ~ l y  

h 
porphyrit ic black basa l t  flows. Where porphyritic, t he  pfnocrysts consis t  of a f i n e  

the 
grained equidimensional mafic mineral, probably augite. The portion of,south out- 

crop nearest  the  contact is reduced t o  gouge; t h e  other outcrops a r e  fau l ted  ina  

hW direction,  roughly perpendicular t o  t h e  contact. No sulphides a r e  evident i n  

the rock. 

Nicola Andesite: A th ick assemblage of massive andesites l i e  

west of the  basa l t  formation. These a r e  known 

t o  continue f o r  a considerable distance beyond the napped area. Reliable a t t i -  

tudes were not recognized but l inea t ions  and a f a i n t  indicat ion of a flow contact 

west of Ray 8 suggest t h a t  these s t r a t a  s t r i k e  mi and dip s teeply hJ. 

The rocks a r e  l i g h t  gray t o  green i n  colour, f i n e  t o  medium grained 

and have var iable  porphyrit ic and/or amygdaloidal textures  in places; the  porphy- 

r i t i c  textures  a r e  caused by pyroxene crysta ls ,  and the amygdules a r e  f i l l e d  with 

c a l c i t e  end a zeol i te .  Neither of these textures  could be followed consis tent ly  

enough t o  provide usefu l  s t ra t ig raphic  data. A few scat tered outcrop a r e  brec- 

ciated,  the  fragments being healed with a dense, black non-magnetic material .  

Widely sca t te red  cubes of pyr i te  and a weak sch i s to s i ty  have developed i n  the rocks 

near a zone of nor ther ly  fault ing.  In places small amounts of red hematite and 

c a l c i t e  have developed i n  the  rock. A l l  of the rocks, however, a r e  r e l a t i v e l y  very 

f r e sh  and show very l i t t l e  metamorphism, t h i s  being i n  sharp contras t  t o  t h e  

general regional metamorphism common t o  t he  Nicola roclts. 

Copper minerals a r e  known t o  occur in volcanic rocks t o  the  southwest 



on adjoining ground, but  none were observed in the andesites on Ray Group. 

Syenite-Monzonite Complex: A complex group of g ran i t i c  rocks 

consist ing la rge ly  of monzonite and 

syeni te  and some more basic  rocks occupies t he  eastern p a r t  of t he  c l a i ~ z  group. 

They a re  wel l  exposed along Similkameen Canyon f o r  more than a mile in length srd 

for  some 3001 in depth. Although they join  with the d i s t i n c t l y  d i f fe ren t ia ted  

gabbro rim of t he  Copper Mountain Stock, t h e i r  re la t ionship t o  the  stock o r  others  

i n  t he  group cannot be determined from the l imited mapping on Ray Group. Mont- 

gomery, on the  bas i s  of more extensive and more discriminating petrographic work, 

naps the rocks northeast  of the 2900' contour (roughly) a s  belonging t o  d i o r i t e s  

and gabbros of the Smelter Lake Stock, and those in v i c i n i t y  of Armstrong a l u f f s  

a s  belonging t o  a d i f fe ren t  group of augi te  d ior i tes .  The rocks northeast  of t he  

29001 contour a r e  r e l a t i v e l y  uniform in colour, texture  and composition and might 

very wel l  be a pa r t  of a separate stock, but a s  the  contact was nowhere c l ea r ly  

observed no attempt has been made herein to out l ine  the un i t s  separately. 

The wr i te r  prefers  t o  i n t e rp re t  the  var ia t ions  in colour, t ex ture  and 

composition in the  rocks a t  Armstrong Bluffs a s  being due t o  hornfelsic pendants, 

wedges, s t reaks  and fragments of t he  older, intruded Nicola Group i n  var iable  s tages  

of magmatic assimilation. Some of the l i g h t e r  coloured hornfels ic  mater ia l  could 

be due t o  qua r t z i t e  while t he  various black hornfels could be remanent b a s a l t s  

o r  dykes from the Nicola rocks. The general inhomogeneity of the g ran i t i c  mater ia l  

here i s  thought t o  be due t o  contamination resu l t ing  frm the assimilation.  

The rocks of the  u n i t  are  d u l l  pink t o  pinkish-brown i n  colour, 

f i ne  t o  medium grained, and generally g ran i t i c  textured. Minor zones showing t r a -  

chyt ic  tex tures  were found. Mafic minerals cons t i tu te  20-3@$ of the rock arid z r e  

e s s e n t i a l l y  a l l  augite. Plagioclase and orthoclase make up the remainder. Sma l l  

amounts of hornblende and magnetite occur however, but there  is no b io t i t e .  A 

host  of other secondary minerals, i n  minor quant i t ies ,  has been reported. 



Tie hornfelsic remnants are  dense, very hard a d  b r i t t l e  rocks. 

1;ost a r e  black, a few a re  l i g h t  gray t o  nearly white, The black va r i e ty  have a 

remarkable var ia t ion in magfietic suscepti 'oility a s  demonszrated by a su%ll pencil 

magnet. 

Sulphides a r e  scat tered through the complex and i n  the hornfels. 

Trach?ite : These rocks f o m  nai-YO?:, irregular, often discontin- 

uous dykes in the syenite-nonzonite complex. A group 

of these on Armstrong Bluffs s t r i k e  nortierby and dip very s teeply -- es sen t i a l l y  

ver t ica l ly ;  another on Ray 12 s t r i k e s  BE and probably has a v e r t i c a l  dip  a s  well. 

They a re  a dense, pink, fe ldspathic  rock probably composed la rge ly  of orthoclase. - 
They l i k e l y  formed during a l a t e  stage of t he  magnatic d i f fe ren t ia t ion  and were 

injected along f rac tures  and weaknesses i n  the sol idifying grani t ic :  ccmplex. They 

d i f f e r  completely in age and l i tho loey  from tile cream coloured f e l s i t e  and quartz 

porphyry Wine mkes18 a t  Copper Nountain. They cannot be properly referred t o  a s  

pegnat i tes  f o r  they do not have the necessary coarsely c rys t a l l i ne  texture.  

The trachyte dykes a r e  e s sen t i a l l y  barren or" v i s i b l e  mineralization, 

but  sulphides generally occur near them. 

Ga~bro:  A small area of gabbroic rock was mapped near the  

showings on Ray 12. It i s  a gray, medium t o  coarse 

grained pyroxene gabbro. Its contacts with t he  other g ran i t i c  rock i s  not 'rell 

exposed and i t s  r e l a t i v e  age with respect t o  these rocks i s  not c lear .  S0z.e sul- 

phides occur near it, but  none of consequence were found i n  it. 

Princeton Andesite: Two outcrops of t an  coloured, f ractured 

and s l i g h t l y  vesicular  andesite flows occur 

on the Ray Group. The country between the two exposures is heavily overburdened, 

and it is  possible f o r  them t o  be continuous under overburden along a narr.ow nor- 

t h e r l y  trough. Tie same rocks occur much more ex%efisively t o  the  east ,  across the  

r iver ,  where they form a high cavernous c l i f f ,  and t o  the  north on St. Patr ick - 



and Ray 10. In these areas they probably form the base of the  Princeton Group 

which, however, i s  la rge ly  sedimentary i n  or igin  being composed of arkose, s ads tone ,  

shale, and coal measures. The group unconfornably over l ies  the  other rocks and 

they post date the mineralization. 

Structures The main s t r u c t u r a l  feature  on the Iiay Group i s  t he  !JliF 

trenaing contact of the g ran i t i c  complex wit'n t'ne Nicola 

Group andesites. This contact i s  not ex~osed  on the property, but it can be 

c losely positioned from geologic and geophysical data. The contact i s  thought t o  

be a faul ted zone f o r  the  following reasons: (1)  basa l t i c  rocks near the  contact .. 

on 3ay 1 and Ray 12 a re  severely crushed, t he  southern exposure being reduced t o  

nor ther ly  trending gouge over a width of about 101 ; (2)  andesites adjoining t o  

t h e  west a r e  not appreciably metamorphosed a s  tmuld be expected i f  t he  contact 

were intrusive;  (3)  the  g ran i t i c  rocks near the  contact on Ray 1 a r e  a l so  badly 

crushed; and (4) there  i s  no ch i l l i ng  o r  change i n  texture  i n  t h e  g r a n i t i c  rocks 

near the-contact. Magnetic and r e s i s t i v i t y  data suggest t h a t  the contact, near 

i t s  inferred posit ion a t  l e a s t ,  d ips  a t  a moderate angle t o  the  east .  If the  s t r i k e  

of the contact on Ray Group is more o r  l e s s  due north l i k e  the remainder of the con- 

t a c t  t o  the  south, a dip  of about 30' e a s t  and the  7001 difference in elevation would 

account f o r  t he  h i  t rend of its surface trace.  

The volcanic rocks of the  area have been mapped on a 

regional sca le  by Rice of G.S.C., who shows them t o  be broadly forded on a nor- 

t h e r l y  axis. According t o  t h i s  mapping, t he  volcanics near Ray Group would occupy 

t h e  eastern limb of a major ant ic l ine .  Although severe d i s tor t ions  near g r a n i t i c  

rocks would be expected, the vague indications of a t t i t u d e s  on Ray Group a re  5 a  

accord with t h e  regional interpreta t ion.  The absence of severe d i s to r t i on  near 

t he  contact adds t o  t h e  previous inference tht t'ne g ran i t i c  contact is faulted.  

The volcanic and g ran i t i c  rocks a r e  both s t rongly 

faulted. Probably the strongest  fau l t ing  in the g ran i t i c  cmplex i s  a v e r t i c a l  



NNE trending system tha t  cuts  across Ingersol l  Belle a id  Red Buck. This system 

i s  re f lec ted  by a s imilar  s e r i e s  of mall f a u l t s  on Amstrong Bluffs. Rocks 

near t h i s  s t ructure  are  pervasively mineralized, but t he  overa l l  tenor  i s  very 

low. Two other  fault systans, one NW, t he  other N3, were ma?ped i n  the grani- 

t i c  rock. The mJ f a u l t  crosses the IC3 corner of Copper King and passes near 

t he  Ray Showings. It appears to be a post mineral f au l t .  The NE system on 3ay 12 

i s  shown of fse t t ing  the contact by 2501. Ancestral s t r e s se s  re la ted  t o  t'nis sys- 

tem probably controlled the in jec t ion  of trachyte in t h i s  v i c i n i t y  and l ikewise 

probably allowed access t o  mineralizing f luids .  J o i n t  pat terns  r e f l e c t  a l l  

three  f a u l t  systems. 

A major nor ther ly  f a u l t  systea dipping 40' t o  the 

west in t h e  andesites on Ray Group has been t raced by geophysicalmeans and bull-  

dozing from i t s  only exposure in road cu ts  on the St. Patr ick claim. By south- 

e r l y  projection, it i s  apparent t h a t  t h i s  system might coalesce with the g r a n i t i c  

contact and it might form some association with in fe r red  f au l t i ng  along t h i s  

contact. The s t ruc ture  is m i n e r a l i z e d .  However, graphi t ic  mater ia l  and sparse 

disseminations of cube pyr i te  have developed along it. Weak sch i s to s i ty  and 

some joint ing r e f l e c t  the  presence of the faul t ing.  

Xineralization Kineralized showings occur i n  four pr inc ipa l  loca- 

l i t i e s ,  a l l  within the syenitemonzonite camplex. 

The "Adit Showingsu on Ray 12Fd consis ts  of two small s t reaks  of good chalco- 

py r i t e  mineralization i n  the g ran i t i c  rocks near a t rachyte  dyke, Two or  three 

shor t  a d i t s  were dug by old timers fo l lowhg these showings but bulldozing has 

zea r ly  destroyed these. The mineralization is very confined; it is not dissemi- 

nated, and as present ly  known, is much too  l imited t o  make ore. Somewhat s i n i l a r  

chgcopyr i t e  occurs with magnetite along NNE joint ing 12001 t o  t h e  south on Ray 6. 

Two s t reaks of mineralization occur here, each 6" t o  10" wide and separated by 21 

of syenite. The j o i n t s  control l ing the  m i n e r a l i z ~ t i o n  can be traced f o r  about 



5 '  in an old open cut. A minor disseminated chalcopyrite occurrence occurs 700' 

fu r the r  t o  the  south on Jubilee. 

The 'iagnetite Breccia Showings i s  a magnetite occur- 

rence i n  t h e  g ran i t i c  complex. It covers a more or  l e s s  c i r cu l a r  area  scme 300' 

i n  diameter on the boundary between Ray 1 and Xay 5. The westernmost trench re- 

veals  an a rea  of breccia t h a t  has been healed with seams of coarse magnetite up 

t o  1/2" across, the eastern exposures show disseminations and small nor ther ly  

s t reaks  of the  mineral. Keaker disseminated magnetite extends sou the r l j  on t o  

Copper King. Despite a thorough search, only one small hand specimen showing 

signs of copper could be found a t  the  showings. 

The Ray Showings consist  of weak and widely dissemi- 

nated grains  and occurrences of chalcopyrite with some bornite. These have been 

developed by a s e r i e s  of old hand cuts, p i t s  and a small ad i t .  Nore recent work 

consis ts  of bulldozer trenches but no pervasive nor continuous &eral izat ion 

was uncovered. Strong NW fau l t ing  here has permitted decomposition and oxidation 

of the rock but the  f a u l t s  themselves are unmineralized. The weakly mineralized 

ground seems t o  extend t o  the  southwest across the highway onto Copper King. 

Some of the  be t t e r  mineralization here occurs i n  a road cut. A 30' sample taken 

from t h i s  cut by t h e  author several  years ago yielded l e s s  than 0.2% Cu. 

The Armstroni., Bluff Showings on Ray @r. have received 

t h e  bulk of exploration at tent ion.  Here weakly disseminated and minor f r ac tu re  

f i l l i n g s  of pyrite-chalcopyrite mineralization occurs over a broad area. Alth~ilgh 

t h e r e  has been in su f f i c i en t  work done t o  adequately del ineate  tine s i z e  of the mhera-  

l i z e d  area it can be considered t o  cover an area 1000' NS by a t  l e a s t  4001, t he  

extreme western exposures having the  b e t t e r  grade. The showing has been explored 

by sampling, bulldozing and 6 diamond d r i l l  holes. The r e s u l t s  of the surface 

and subsurface sampling are  a s  follows: 
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ARMSTROhG BLUFF SURFACE SAMPLING D C L T S  - 

Copper Eltn. Consol. . . . . 
Weighted Avg. --- . 

a 

109 Smples  -- 
0.5% Cu 

0 

0 . . 
Average --- 

379 Samples -- o 

0.522 Cu . 
* 

e 

Chapman, Vood and Griswold 

Ft. $Cu.  Ft.x:;Cu 

Weighted Avg. - 0.1$ Cu 
Average - 0.1Ti Cu 

t 
Asarco . 

Ft . $ Cu. Ft.x 7;' Cu . 
15 0.13 1.95 8 

17 0.02 .34 * 
13 0.07 .9l 
15 0.04 -60 . 
20 tr -- . 
30 0.11 3.30 . 
20 t r -- . 
2 5 0.13 3.25 
20 tr -- e 

20 0.11 2.20 0 

20 0.14 2.10 , - 
25 0.06 1-50 * 

20 0.15 3.03 o 

20 0.17 ?.LO * 
20 0.15 3.00 
20 0.22 4.40 . - - - 

Weighted Avg. - 0.1QZ Cu a 

Average - 0.OFL Cu a 

kT.STR0XG BLUFF 9dILL C03E SKPLIXG G:IISLLTS 

. DDH No. In t e rva l  

0 - 51 
51 - 90 

0 - 60 
0 - 170 

170 - 275 
0 - 30 
30 - 172 

0 - 160 
160 - 250 

Thickness . 
51 

e & 
100 

0 

e 60 

170 
1.05 

: 275 
30 

1 4 2  . 172 

160 



The extensive sampling carr ied out by Copper Kountain Consolidated 

covered most of the  Armstrong Bluff area  and adjoining trenched areas; t he  sampling 

by  Chapman, Wood and Griswold was more or  l e s s  continuous along the  base of the  

b lu f f s  f o r  4001, and t h e  sampling by Asarco roughly included the same 4001 along 

t h e  base of the b luf fs  but extended same 2001 t o  the  north along the  top of  he 

bluffs ,  some 200' higher in elevetion. The Copper Nountain Consolidated samples 

were taken by prospectors on commissioh, and probably were not taken as  regular ly  

spaced chip samples a s  were the samples of the  l a t t e r  two organizations, and t h i s  

no doubt accounts f o r  t he  great  discrepancy in r e s u l t s  obtained. The difference 

between r e s u l t s  obtained by Chapman, Wood and Griswold and Asarco i s  due pr inc ipa l ly  

t o  the l a r g e r  area  sampled by the l a t t e r .  The d r i l l  cores were s p l i t  and assayed 

a t  101 in t e rva l s  and the resu l t s ,  presented a s  analysed by John Wood, a r e  i n  good 

agreement with h i s  surface sampling. It can be reasonably concluded t h a t  t he  gen- 

e r a l  range i n  copper values over a 400' by 2001 area on Armstrong Bluffs i s  between 

0.1% and 0.1% Cu, and it seems apparent t h a t  t he  grade would be c loser  t o  the low 

s ide  of t he  range over an area su f f i c i en t ly  l a rge  t o  accomoaate bulk mining methods. 

It i s  probable t h a t  the  mineralization continues t o  the southwest across Mogul and 

on t o  Red Buck where some strong, l o c a l  mineralization occurs i n  t he  zone. Sur- 

face indicat ions  indicate  the mineralization aoes not p e r s i s t  t o  t he  west nor t o  

t he  north. Similar mineralization i s  known t o  occur eas t  across the  r i v e r  on 

Duke of York, (Cumont). 

Float  A t r a i n  of mineralized f l o a t  extends across t he  eastern por- - 
* ~ a n c e  t i o n  of Kay 3 and can be t raced f o r  a considerable di-- 

t o  the  south. It consis ts  of angular blocks of syenit ic,  monzonitic and hornfels ic  

material ,  and the chalcopyrite mineralization i s  of ten qui te  r ich,  comparable t o  

t h a t  in Ingerso l l  Belle and Red Buck. The f l o a t  occurs high in a column of a l lu -  

v i a l  gravels and sands and has probably been transported t o  t h e  s i t e  by afi z c i e n t  

ice-marginal course of t h e  r iver .  No comparable mineralization is known on Xay 



Group, and it i s  unl ikely t h a t  the  f l o a t  originated on the  property. 

INK3ODUCTION A program of geochanical s o i l  sampling was carr ied out on the  pro- 

per ty  a s  pa r t  of the exploration program, t he  purpose of which 

was t o  detect  possible areas  of Cu-No mineralization under the a l l u v i a l  cover 

and t o  provide data t o  cor re la te  with geological and geophysical surveys. Sane 

470 samples were taken for  t he  study, all a t  100' in te rva ls  on l i n e s  spaced 

400' apart .  All samples were taken by E. Kullin, Princeton, B.C. Except f o r  

l o c a l i t i e s  near swampy areas, a l l  were taken from the s o i l  p ro f i l e  below t h e  

horizon carrying humus material. Screening of samples and analyses f o r  t he  two 

metals  were carr ied out by Technical Service Laboratories, Vancouver. The analy- 

t i c a l  procedures used were extract ion of metals by hot HC1 digestion and deter-  

mination of copper by atomic absorption and molybdenum by the  d i t h i o l  method. 

Resul ts  a r e  shown individually on Yhp 2 and co l lec t ive ly  in graphical  fashion - 
(page 18). 

DE1'ERIbiILATION OF THRESHOLE VALUE The accurate determination of the metal 

concenvation separating background and 

anmalous concentrations, i.e., the threshold value, i s  e s sen t i a l  i n  any geochemical 

study. The copper threshold on Ray Group has been determined s t a t i s t i c a l l y  by 

logarithmic probabi l i ty  p l o t  of the  copper dis t r ibut ion.  This technique requires  

t he  assumption t h a t  geochemical data a r e  log  normally dis t r ibuted,  a s  they a re  

f requent ly  found t o  be, and works on the pr inciple  t ha t  concentrations belonging 

t o  a s ing le  population p lo t  a s  a s t r a igh t  l i n e  on log  probabi l i ty  paper. If 

more than onepopulation ex is t s ,  each i s  re f lec ted  by separate s t r a igh t  l i n e s  whose 

in t e r sec t ions  can be taken a s  population boundaries. The higher populations a u s t  

be assumed t o  be a n d o u s .  Geochemical data a r e  often found t o  be imperfectly 



dis t r ibu ted  i n  t h i s  log normal fashion, and the  resul t ing graphs a r e  gent le  

curges. However, d i s t i n c t  breaks i n  the  curvature a r e  probably a s  va l id  i n  deter- 

mining threshold a s  any other empirical method. The threshold value determined 

f o r  copper on Ray Group in t h i s  way is 33 p.p.m., and t h i s  value i s  i n  good agree- 

ment with published data on the subject  - (llarren e t  al, Western Yiner, Seb. '66). 

The molybdenum threshold could be determined i n  this way a s  

well, but on iiay Group the bulk of the concentrations a re  very low, be$ow tine 

useful  s e n s i t i v i t y  of the ana ly t ica l  technique, and hence the  l i m i t s  of t h e  ~ ~ i m -  

portant background range cannot be meaningfully established. The molybdenum 

threshold, however, can be empirically placed a t  3 p.p.m. 

BESVLTS AhD IhTZ3PiZETATICNS 

Copper: The d is t r ibu t ion  p lo t  shows t h a t  approximately 11% of the  

higher copper concentrations belong t o  a separate, pre- 

sumably anomalous population, and Map 2 shows about half  of these t o  be d i s t r i -  

buted more or  l e s s  equally, but in i r r egu la r  fashion, over the  northern and 

southern pa r t s  of t he  syenite-monzonite complex. A conspicuous portion of the  

anomalous population, about 35%, occurs adjacent t o  the  highway, the  r e a a h d e r  

i s  separately  and widely scattered.  The concentrations over the g r s n i t i c  rock, 

both a t  the  north and the south, can be considered anomalous, and they undoubtedly 

r e f l e c t  the copper mineralization re la ted  t o  the "Adit" and Armstrong Bluff Show- 

ings i n  these areas. The f l o a t  t r a i n  a t  Armstrong Bluffs is undoubtedly re f lec ted  

a s  well. No l a rge  areas of bedrock minerdiization b e t t e r  in grade than already 

exposed i s  indicated however. The concentrations along the  highway are  l i k e l y  due 

t o  contamination re la ted  to construction and maintenance or  au tmot ive  t r a l f i c .  

The remaining scat tered anamdous concentrations a r e  due t o  f ac to r s  unknown, s m e  

f l o a t  probably and possibly some surface accumulation i n  nearby swampy areas. In 

any event, these scat tered samples a r e  without meaningful pa t te rn  and too  local ized 

t o  r e f l e c t  any appreciable bedrock mineralization. There i s  no associat ion of 





copper indicated a t  the magnetite Breccia Showing. 

Molybdenum: Only eight  percent of t he  samples showed molyb- 

denum concentrations of 0.5 p.p.m. o r  more. Only 

two samples contained more than 3 p.p.m. and one of these vas near the highway 

and i s  considered contaminated. Iio de f in i t e  association of copper and molybdenum 

i s  indicated and no r e a l  or  s ign i f ican t  molybdenum s o i l  anoualy e x i s t s  on the 

property. 

GEOPHYSICAL R P G X T  

I?,TXOXJCTICN A magnetometer survey was carr ied out on the property a s  p a r t  

of t he  exploration program, t he  purpose of whichwas t o  a s s i s t  

L? t rac ing  bedrock s t ructures ,  and t o  extend a reas  of copper mineralization where 

there  was a known associat ion of magnetic minerals. It was hoped t h a t  data  ob- 

tained would provide usefu l  correla t ions  with other geological, geochwical and 

geophysical resul ts .  

The instrument used was a McPhar N500 d i r ec t  reading fluxgate 

magnetmeter, an inst runent  designed t o  measure t h e  v e r t i c a l  cmponent of the  

e a r t h ' s  nagnetic f i e ld .  The instrument can measure a range of magnetic i n t ens i ty  

of 300,000 gammas, e i t h e r  posi t ive  o r  negative, by using 6 se lec tor  ranges. I ts 

s e n s i t i v i t y  var ies  with the se lec tor  range used; t he  s e n s i t i v i t y  being 20 and 50 

gammas per  sca le  divis ion on the selector  ranges used i n  the survey. 

FIELD P8GC'iDliEAS The survey was s t a r t ed  by adjust ing t h e  i n s t m e n t  t o  zero 

a t  g r id  co-ordinate 92N, 2QrI and then by quickly making a 

closed survey of a l l  s t a t i ons  on the  uain base l i n e  ( l i n e  20W) and adjust ing these 

so  a s  t o  be r e l a t i ve  t o  t he  reading a t  t he  point of origin. Then readings were 

taken a t  100' in te rva ls  on a l l  the  crossl ines  using the established control  a t  

approximately hourly in te rva ls  f o r  diurnal  corrections. 



The operation of the instrument cons is t s  of l eve l l i ng  and 

maintaining a constant instrument-operator-magnetic f i e l d  or ientat ion during 

readings t o  minimize possible extraneous magnetic influences. A t  each s t a t i on  the  

d i r ec t  reading galvanmeter was read t o  the  nearest  one-half sca le  division. 

The instrument operator was the writer.  

RESULTS AND INTZRP3.7iTATIONS Results of the  survey are  p lo t ted  on Kap 3, 

which shows the general magnetic i n t ens i ty  over 

t h e  g ran i t i c  rocks t o  be var iable  and r e l a t i ve ly  high, i n  the order of 1000 t o  

2000 gammas, and uniform and r e l a t i v e l y  low, in the  order of 1000 t o  -3W gammas 

over the  Nicola rocks. Trends over t he  g ran i t i c  rock a re  Nlo'E, those over  he 

volcanics a r e  i r r egu la r  and unsystematic. Four small ancmalous areas  a r e  zpparent, 

three  overlying the  volcanics on Ray 1, Xay 3 and Ray 9 ,  and one overlying t h e  

g r a n i t i c  complex on Ray 5 a t  t h e  Piagnetite Breccia Showing. 

The two anomalies on Ray 1 and Ray 7 a re  s imilar  i n  size,  

(400' x 3001) northerly elongation, and magnetic r e l i e f ,  (-6000 t o  -8000 gannas). 

Both a r e  magnetic lows. The r e l a t i v e l y  small s i ze  and sharp r e l i e f  of each anomaly 

suggests t h a t  the causative mater ia l  is of small dimension and shallow depth. The 

southernmost of the  two coincides with road cut exposures of basa l t  and it i s  

l i k e l y  t h a t  the  anomaly is due t o  some pecul ia r i ty  of these rocks, possloly saxe 

f o m  of reananent magnetic orientation.  Because of t h e  s b i l a r i t y  and proximity 



of t i e  northern anomaly, it i s  reasonable t o  assume i t s  cause t o  be comparable. 

The anomalous high and accom2anying low on Ray 5 i s  undoubt- 

edly caused by themagnet i te  exposed in the showing. The sharp r e l i e f  and s i z e  

of the anomaly suggest the volume of magnetite r ich  rock i s  m a l l  and confined 

near the  surface. The anom;ly t r a i l s  off t o  the SSN and indicates  a weaker con- 

t inuat ion of magnetic minerals i n  t h i s  direction.  

The small, s ingle  s t a t i on  ancinaiy on Ray 9 might bo caused 

by mcgnetite r i c h  rqoat very close t o  tine point a t  which the reading was taken. 

An in te res t ing  aspect of t he  magnetics i s  the f a c t  t h a t  t he  

higher range i n  readings over the  g ran i t i c  complex begins several  hundred f e e t  

e a s t  of the  geologically inferred posit ion of the contact. 

Data from the geochanical and geophysical surveys cor re la te  very 

well  individual ly  - h t h  exposed geology but there  i s  no strl!cing coincidence of 

r e s u l t s  comc.on t o  a l l  the surveys. Low order copper anaxalies in s o i l s  cor re la te  

wel l  with known mimrs l iza t ion  a t  t he  "Aditl1 Showings and Amstrong Bluff Showings 

2nd f a i r i y  wel l  with the Zay Showings. There i s  no correla t ion of molybdenum 

witn copper in the  so i l s .  There i s  no correla t ion between the geochem, magnetics 

no r  induced polarization.  

Tne magnetics cor re la te  well  with rock types and the  h g n e t i t e  

Breccia Showing. Induced polar izat ion r e su l t s  coincide with a strong, gra2hit ic 

f a u l t  zone exposed by the road cut  and bullciozer trenches, but not with magnetics 

nor geochemistry. None of the  surveys suggest aspreciable areas  of mineraliza- 

t i o n  b e t t e r  in grade than presently known. 

The magnetic data, a s  mentioned previously, and the r e s i s t i v i t y  

data, both increasing t o  higher readings over the  g ran i t i c  complex but botn being 



geologically inferred contact, suggest 

)derate angle. 

Bespectfully submitted, 

CHAS. A. R. iAiGLE, P. Eng. 

January 30, 1967 



Ten separate trenches were excavated by D7 c a t e r p i l l a r  t o  e q o s e  

bedrock over hduced polarization responses and near geocheaical responses. 

Details  regarding these trenches a r e  tabulated below: 

Trench Width ( f t . )  Depth ( f t . 1  Length ( f t . )  Length x Depth 

I n  alJ. 2170 l i n e a l  f e e t  of trench, 15 '  wide and averaging b e t t e r  

than 61 in depth were excavated. 












