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1. I N T RO D U CT I 0 N 

GENERAL LOCATION 

The property is situated between Highway 3 and the Sirnilkameen River and approximately 

30 kilometers south of the town of Princeton. 

[see location map] 

PROPERTY DEFINITION 

The claims include Deep Gulch Creek and abut onto the abandoned section of Highway 

3 with the most westerly corner of the Feld claims being within 10 metres of the east side 

of the present Highway 3. There were staked on June 23rd, 1994 by J.D. Graham for Dr. 

J.H. Montgomery. 

LOCAL GEOLOGY 

The properties were staked based on the experience in the area of Dr. Montgomery when 

conducting his Ph.D. thesis studies. The perthosite represents the core of the 

differentiated, Copper Mountain intrusive of Jurassic Age. It is restricted to the northwest 

by a fault with a NNE orientated with volcanics of the Nicola Group being in contact 

across the fault. Otherwise the Perthosite zones outwards into Monzonite. 

Modal analysis presented in Dr. Montgomery's thesis suggests that -- the inner zone of 

the Copper Mountain Stock is relatively devoid of plagioclase and contains less that 1% 

quartz - Leucoxene, magnetite and sericite also appear to be the most significant and 

delitereous components of the perthosite as a source of ceramic grade feldspar. 

2. PROJECT ACTIVITIES 

One days field work was conducted on the property to: 

1. Acquire sample for chemical and mineralogical analysis of different textural 

types of the rock types occurring in the perthosite zone. 
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K- Fe Id s p ar 

Plagioclase (albite?) 

Muscovite, sericite 

Clay 

Rutile/leuoxene/sphene 

Zircon 

Limonite 

2. Acquire familiarity with the local terrain to plan a possible trenching program 

for fresh sample material to be use in metallurgical benification tests. 

75 to 90% 82% 

7 to 20% 13.4% 

1 to 5% 3.3% 

< I  to2% 4 5  

< I  to 1% <1% 

trace trace 

trace trace 

PETROGRAPHIC 

Six representative samples from surface exposures were collected and sent for 

mineralogical study at Vancouver Petrographic. Five samples were from different facies 

of the perthosite stock and one from the syenite zone outside of the stock. The syenitic 

sample was collected in case similar material was found to occur as inclusions or 

intrusions within the perthosite zone. 

The results of polished thin section, petrographic analysis (Appendix 1) shows the 

perthosite to consist primarily of K-feldspar and plagioclase with less than 5% 

contaminants (Table 1) 

TABLE 1 - Results of Petrographic Investigation of the Copper Mountain 
Stock Perthosite 

CHEMICAL 

A single XRF analysis of the perthosite found it to contain 18.22% ALO, 0.20% CaO, 
<0.01% Cr, 4, 0.21% Fe, 4 (may be partially contaminated during milling) 11.86% K,O, 
0.15% MgO, <0.01% MnO, 4.’22% N%O, 0.02% P2s, 64.71% Si&, 0.06% Ti&, 0.85% LOI. 



4 m 

1 

a 

3. 

3.1 

3.2 

3.3 

3.4 

4. 

INTERPRETATION 

With the exception of sample IE no quartz was observed and even in the 

case of IE, the amount was too small and fine grained to be of significance. 

As such, and unlike most other feldspar operations, flotation methods to 

separate out the quartz would probably not be required and processing 

could be conducted without any water requirements. 

The petrographic studies indicate that the presence of refractory minerals 

such as rutile and sphere may require gravimetric processing to meet glass 

grade specifications. 

The chemical analysis suggest that the perthosite may meet low grade 

ceramic specifications without benification but that the iron content will have 

to be reduced to meet the high grade ceramic specifications (<0.10% 

Fe&. The high observed Ti4 mineral relative to the low Ti4 chemical 

content suggests that pseubrookite or Fe rich rutile is present and might be 

removed by high intensity magnetic separation. 

Two separate routes for processing can be considered. 

1) dry grinding with magnetic separation to remove contaminants from the 

mining and milling operations followed by two stage air flotation to remove 

the muscovite/sericite and heavy mineral (rutile/sphere/leuxocene) 

contaminants. 

2) wet milling with magnetic separation to remove contaminants from the 

mining and milling operations followed by flotation to remove the muscovite 

and sericite followed by a flotation or gravimetric separation to remove the 

heavy minerals. 

RECOMMENDATIONS 

Four or more sites be selected for trenching or drilling to determine the depth of surface 

alteration and to acquire fresh samples to test if Ca C& is present or not and to conduct 

metallurgical investigations to identify an optimum processing method. 
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5. STATEMENT OF COSTS 

4x4 vehicle rental (1 day) 

Lab analyses 

Professional Days 2.5 @ $450 

Office overhead (typing, maps, photocopies) 

TOTAL 

226.59 

819.35 

1 125.00 

325.64 

$2496.58 

6. PROFESSIONAL QUALIFICATIONS 

MALCOLM R. GENT 

B.Sc. Condordia University 

M.Sc. McGill University 

Eighteen (18) plus years experience in the mineral exploration and mining sector, or which 

the past twelve have included industrial minerals. 

Professional Registration 

Assoc. of Professional Engineers of Sask. (in progress) 

Colegis Oficial de Geologas de Espana (in progress) 

Record of Employment 

Sask Dept. of Energy and Mines 

Barringer Research Ltd. 

Self employed 

Petroleum Research Centre of Libya 

Hi-Tec Res. Management 

Pegasus Earth 

COGEMA 

CI DA 

1989-1 996 

1988-1 989 

1984-present 

1983-1 987 

1983 

1981 -1 983 

1978-1 981 

1977-1 978 

Sr. Industrial Minerals Geologist 

Sr. Geophysicst 

Industrial Mineral exploration 

and development 

Sr. Researcher 

Chief Geologist 
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Exploration Geologic 
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Vancouver Petrographics Ltd. 
8080 GI-OVER ROAD, LANGLEY, B.C. V3A 4P9 
PHONE (604) 888-1323 FAX (604) 888-3642 

PETROGRAPHIC REPORT ON 6 THIN SECTIONS 
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SF 1. E: PERTH I T I C I.:::-FELDSPAR 14 I: TI-I M A  JOE:  ALE( I TE , M I NOR MUSCOVITE AND 
T'RAKE FUT I LE 

m u s ~ ~ v i t e ,  a n d  areas o f  f e l d s p a r  t h a t  dc:l n o t  s t a i n  fclr pa t a s s i i i r r i  i n  ttie 
e t c h e d  s l a b .  T h e r e  a r e  m i n o r  r'ipaques a n d  s o m e  v u g g y  areas;  t h e  rocl.:: is 
n u t  m a g n e t i c  a n d  s h o w s  no r e a c t i o n  tct c o l d  d i l u t e  HC1. Modal 
m i  n e r  a1 1:q y i r i  p a l  i shed t t i  i r i  se~: t i o n  i s a p p r  UY; i m a t  el y :: 

t:::-f el d s p a r  75% 
F'1 ag i uc 1 ase 20% 
M L . I ~ I :  l:wi t e 5% 
Ri. i t  i 1 e , .::: 1 % 
C l a y  (:?:) a f t e r  K - f e l d s p a r  .::: 1 % 

BLI f f - wh i t e , m a s s  i v e  t:::--sp ar i- i c t i  r oc  I:: w i t t i  g r ey -g r  e e n  p a t  c ties o f 

[: a 1 b i t e 

.? 1 euc o :I; e n  e [: t r a t :  e s p  ti e n  e 

K - f e l d s p a r  f l z ~ r m s  sub- t o  e c i h e d r a l  p e r t h i t i c  c r y s t a l s  u p  to 3 mm 
1cmg t h a t  a p p e a r  t o  c o n t a i n  as much as 20% a l b i t i c  f e l d s p a r  as f i n e  
i n c 1 u s  i o n  s o f 50- 1 (30  m i c r o n  s i z e , 
c l e a v a g e s .  T h e  K - f e l d s p a r  is m i l d l y  c l o u d e d  b y  u l t r a f i n e  ' ? c l a y  
p a r t i  c 1 es- 

Plagi1: ic lase  alsrt f I : w m s  l a r g e ,  sub- t o  e u t i e d r a l  c r y s t a l s  or 
g l o m e r a t i c  a g g r e g a t e s  t o  ::3 m m  d i a m e t e r  t h a t  a p p e a r  t c ~  b e  r e p l a c e d  
a r u u n d  t he i r  m a r g i n s  b y  the K - f e l d s p a r .  F l a g i i s i r l a s e ,  l i k e l y  a l b i t i c  i n  
c umpssi t i cin n e a r  Ano C p a t  I: 1'1 w ~ r  L:: and sp i n d 1 e - s h a p e d  t w i n 5  j , 1 5 a1 50 

mod er  a t  e 1 y ser i c i t i z e d  T h e s e  
s e r i c i t i z e d  p1agi i : ic lase  areas g r a d e  t c s  t h e  p a t c h e s  o f  m u s c o v i t e  
~ : ~ ; u b I i e d i - a l  , t r . l  C j u  35 irim:i anc.1 f ine r ,  c l e a r  a l b i t e  1 1 r y s t a 1 5  ( s u b h e d u a l  t o  
(11. 1 mrn? , r x t g g e s t i r i g  t h i s  t:::--feldspai- r i c h  rt:acl.:: h a s  r e s u l t e d  f r o m  t h e  
p c t  assi  c r e p  1 ac e m e n t  o f  a p 1 ag i IX 1. ase-r i c t i  r oc L:: 

m LI sl: o v i t e an d p 1-1 5s i b 1 y Y' ep I" e 5 E? n t i 17 g t 1.1 e s i t es o f f or mer Fe -T i ci :I; i d e  
arid m a f i c  m i n e r a l s  reqjectively,  a p p e a r  t u  b e  m a i n l y  r u t i l e ,  p a r t l y  
' ? a l t e r e d  t c l  1euc:cg:;;ene. I t ie  mineral i d e n t i  f l e d  a s  r u t i l e  is c l ea r  t o  
ye ] .  low--brownp f o r m i n g  e u t i e d r a l  c r y s t a l s  t o  1 mm C a g g r e q a t e s  t u  0.35 
m m : , ;  i n  p l a c e s  i t  is mixed w i t h  a d e e p  r ed -b rown  t o  opaque, f i n e -  
g r a i n e d  t1:1 a m o r p h o u s  m i n e r a l  t h a t  coi.sld b e  leuco: / ;ene .  T r a c e s  o f  ' ? s p h e n e  
form e u t i e d r a l  crystals ~ I : I  4 C )  m i c r o n s  c o n c e n t r a t e d  a r o u n d  t h e  m a r g i n s  o f  
smie r u t i  1 e-?leuccl: / ;ene aqgreqates. 

m a  i n 1 y i n t er c cln n et: t e d  a 1 ctn g 

si.tb 1.7 ed r a 1 f 1 a I:: e5 t c t  50 m i  c r cm 5 1) e 

Opi:4qties, iIt:imfiit:irl1 y I:I::II-II"'C" ___<.=-I I k r at e d  i n arid a)- txincj t h e  p a t  c ties o f  
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t:c--. f el d sp a v  f o r  ms 1 ar g e sub tied r al. t 13 r a g g e d  c r y s t  a1 s w i t t i  sc a1 1 u p  e d  
b c t u n d a r i e s  t c t  ab1:iut 2: mm l o n g ,  m c i d e r a t e l y  1:1ouded b y  s ~ t b r n i c : r . r ~ s i ~ s p i c  
p a r  t i c 1. e s o f '7'1:: 1 a y arid 1: o n  t a i  n i n g ab OCI t 1 5% i n t er c cln n e c  t e d  i n 1: 1 us i cans 
6 f ?a 1 b i t i c p I. ag X CIS: 1 ase e Lar g e r e 1 i c t g 1 o m e r  a t  i c c r y s  t a 1 5 or 
aggr  e g a t  es  c ~ f  p 1 ag 1, oc 1 ase LIP t o  4. mm 1 cing are moder at el y sei- 11: 1 t i z e d  ; 
ex t i nc t i can 'u'"'..C) 1. 0 o f ar uund  1 2 d eg r ees i n d i 11 a t  es a1 b i t i c c campos i t i o n  i n 
t h e  Ann,llo r a n g e .  S e r i c i t i c  patches LIP t o  3 mm acrctss a r e  ccimposed of  
s u b h e d r a l  f l a k e s  I : I ~  m u s c o v i t e  to 0.25 mm w i t h  f i n e r  s e r i c i t e  t1:1 50 
m i c r o n s .  Opaques, m a i n l y  r u t i l e ,  are p a r t l y  a s s o c i a t e d  w i t h  t h e  
muscuv i  te-seri cite p a t c h e s  

a g g r e g a t e s  l w i  t h  e u t i e d r a l  tc i  s u b h e d r a l  c t u t l i n e s  LIP tcl  0 . 3  m m  across  t h a t  
s u g g e s t  r u t i l e  i.5 pseudomorp t i i r i q  f c l r m e r  l a r g e r  Fe-Ti o x i d e  m i n e r a l s .  
M o s t  r u t i l e  is; c1:11c~urless t o  yellctw--bri:wn, b u t  some c r y s t a l s  are d e e p  
red-brciwn i r i  cci11:1ur, imp1.y ing  p~:~l.ymorptis s u c h  as anatase C ~ Y  bri:ii:tC::ite, 

or p sei.td o b  r u1:t C:: i .t e Tt i  et- e ar e f a i  n t t r a11 e5 o f pa 1 e b r CI wn , t r a n  sp 1-11' t e d  
1 i m o n i t e  a lmnq  f r ac : tu re s  a n d  smite g r a i n  bI:Iurtdaries, pre!xtmably d u e  t o  
i nc  i p i en t; weat tier i rig 111 f t h e  I* I::K 1:: e 

. .  

R u t i l e  clccursi m a i n l y  a s  f i n e  i:l(~)--X) m i c r s n )  e u h e d r a l  c r y s t a l s  i n  

1 
I 
I 
I 
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t : : : - fe ldspar  forms sub t - t ed ra l  t o  i r r e g u l a r  c r y s t a l s  g e n e r a l l y  less  
t h a n  2.5 m m  lc tnq ,  t i g l i t l y  i n t e r q r o w n  w i t t i  ragged c t r  s c a l l c i p e d  b c l r d e r s .  
M1:+:3t ctf t t i e  I . : : - fe ldspar  j . 5  t:ll:uded b y  v e r y  f i n e  ( :mic ron- - s iZed5  ' ? c l a y  

t o  tie a l b i t e  ( r e l i e f  w e l l  abctve t h a t  cif t h e  t:::-spar; i n  p l a c e s  s h o w i n g  
f i n e  pc11 y s y n  t h et i c t c 1  5p i rid 1 e - s h  ap e d  t w i nrr i n g f - 

However ,  a p a r t  from t h e  p e r t h i t i c  a l b i t e ,  p l a g i c i c l a s i e  seems t o  b e  
I E S ~ S  a b u n d a n t  i n  $tiis s a m p l e  t h a n  i n  t h e  p r e c e e d i n g  ( : l A - - D : ) ;  i t  d c e s  nl:it 

cl:mtain the l a r g e y  p a r t l y  s e r i c i t i z e d  a l b i t e  r e l i c s  s e e n  i n  ttie o t h e r  
s a m p l e r .  Ser ic i  t e  a n d  cr-iarser m u s c o v i t e  f o r m  s u b t i e d r a l  f l akes  t c s  abciul; 
25 wicr-ons a n d  C i . 3  mm r e s p e c t i v e l y ,  ttie f o r m e r  s 1 : a t t e r e d  a n d  t h e  lat ter 
in <::lumps I:lr p a t c l . i e s  u p  t c . 1  i3.75 mm a c r s s s ,  i n  p l a c e s  mixed  w i t h  0.1 mm 
st-t.bt-:edral a l b i t e  c r y s t a l s .  

F a r e  narrciw v e i n l e t s  < to  0.  1 mm t h i c k : )  c t : Insis t  o f  mus*zi:tvite and 
: . ' a l b i t e  or q u a r t z  ( r e l i e f  abclve K-spa r ;  c r y s t a l s  nclt large enI:lctgh t u  
i d e r i t i  f y  w i t h  c e r t a i n t y ,  a n d  n u t  t w i n n e d : )  - 
d i a m e t e r ;  r c t t i l e  clccurs as 111~1sters of  e u t i e d r a l  26 m i c r u n  c r y s t a 1 . s  a n d  
:.'pseudl..:fbuooC::ite (l:w Fe-.u.ict-, ~ - ~ \ t i  le:) f ~ : ~ r m r ;  e&edr . a l  c r y s t a l s  to 0. 35 m m  
d i a m e t e r ,  w i t h  d e e p  red--bri:wri c c i l c u r  a T h e r e  a r e  a l . s ~ ~  t r aces  #:if r e d - -  
tit- m?.;'n ? 1 i mcln i t e a s  i n t er g r an CI 1 ar  ( t r a n  s p  or .t; ed 1) s t a i n s ,  or i n  p l a c e s  
a p  p ai- en L 1 y d i 5 t r i but  e d a 1 cri 9 m i c r o f r ac t ur e s 

p a r t i t : l e s ,  a n d  ablIlitt 15--'7'<-\Y -._.,. ' 1:tf t h e  p e r t h i t i c  c r y s t a l s  a c t u a l l y  a p p e a r s  

.... 

E a r e  s p h e n e  f o r m s  eu t i ed ra l .  , s c a t t e r e d  c r y s t a l s   ti:^ 0. 25 m m  

.- 
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SF 2 A  :: ALE( I TE AND t:z--FELDSPAR R I C:H ROC:t:E, FOSS I BL'f SYEN I T I C: C:OMPOS I T I C3N , 
14 I TH MI NOFl SER IC: I 'PE: R1JAF:TZ , A N D  C:OMMON R U T  1 LE/F'SEUDOEROOt::: I TE 

c f  a brctwn c t p a q ~ t e  m i n e r a l .  a n d  small v ~ t g s ,  p l u s  m i n w  s t a i n s  o f  
1 imor-lite. T h e  YIX:~.:: is nett m a g n e t i c  a n d  s t ? I : t W s  nu r e a c t i o n  t o  i:f:ild 
d i l u t e  t.iC:l; i n  t h e  etc:I,ied a n d  s t a i n e d  s l a b ,  w-t ly  a b o u t  25-.30% c:lft;tie 
sur face  is s t a i n e d  y e 1  l m w  fl:w t : : :-feldspar and t r aces  u f  g r e y  '?quartz 
a re  a p p a r e n t .  Muclal m i n e r a l o g y  i n  p c t l i s t i e d  t h i n  s e c t i o n  is 
a p p r o x i m a t e l y  a s  f o l l o w s :  

E tu  f f --c r e a m  t CI p a  1 e g r eer i  i s t i  , f e 1 d s p  ar --r i I: t i  r oc 1:: w i 2; ti c o m m w i  sp et: 1:: 5 

P 1 ag i oc 1 ase 
K- f e 1 d s p  ar C p er t t i  i t i c 5 
Ser i I: i t e ,  
Ruar  t z 1-2% 
R u t  i 1 e, " ? p s e u d u b r  cat:lL::i  t e i-2% 

1 -'"/ C: 1 a y 
t r  

T h i s  r o c k  is s i m i l . a r  t u  iA-D, b u t  s h o w s  less r e p l a c e m e n t  o f  a l b i t i c  
p 1 a g i I:II:IC 1 ase b y t::: - f e 1. d s p a r I F 1 ag i CIC 1 ase f u r  m s  s u b  ti e d  r a 1 c r y st a 1 s 
g e n e r a l l y  less t h a n  3 m m  l o n g ,  w i t h  r a g g e d  b o r d e r s  d u e  t u  m a r g i n  
r e p l a c e m e n t  b y  tC- - f e ldspa r .  T w i n n i n g  is cctmmon i n  t h e  p l a g i o c l a s e ,  w i t h  
E. t i r7- t i  -. " y c 1 - m  a n g l e  k"".OI.il o f  a b o u t  15 d e g r e e s ,  a n d  r e l i e f  less t h a n  
q u a r t z ,  s u g g e s t i n g  a l b i t i c  c o m p o s i t i u n  n e a r  Ano. M o s t  of  the c r y s t a l s  
a r e  m c l d e r a t e l y  f l e c k e d  b y  s e r i c i t e  (50 mii:rt:ICins:) or c c t a r s e r  m u s c c i v i t e  
r:tu 6.2 mm d i a m e t e r : )  II F o r m e r  z o n i n g  i n  t h e  p l a q i s c l a s e  is i n d i c a t e d  h y  
c u r e s  (80-'3C)% of . the  c r y s t a l s : )  t h a t  a re  r i c h e r  i n  f i n e  s e r i c i t e  . t I . . i a n  

i nt py' st 1 t : 
c r y s . k a l s  g e n e r a l l y  less t h a n  0.5 mm i n  d i a m e t e r ,  m a i n l y  h e a v i l y  clclctded 
b y  sLtbmicrclscclpic  c l a y  p a r t i c l e s ,  a n d  c o n t a i n i n g  a l i t t l e  a l . b i t e  a s  
s t r i n g  p e r t t i i t e ;  i t  ml:tstly d o e s  n o t  sti1:w a l t e r a t i u n  t o  s e r i c i t e .  

A f e w  p a t c t i e s  m f  s e r i c i t e  or m u s c o v i t e ,  u p  ti:[ 1 mm a c r c i s s  a n d  
Ci.5mm i n  d i a m e t e r  r e s p e c t i v e l y ,  a re  c l c ~ s e l y  a s s o c i a t e d  w i t h  t h e  v ~ y s  i n  
t h e  s e c t i c t r i ;  t h e y  ~:i:~ctl.d r ' e p r e s e n t  t h e  s i t es  of  f c l r m e r  m a f i c  m i n e r a l s  
bef~:~re a l t e r a t i c t n  c t f  . t h e  rclcl::. Opaque  m i n e r a l s  a r e  almost a l l  
a s s c t c i a t e d  w i t h  ttie I. : : :-feldspar r i c h  or v u g g y  i n t e r s t i a l  area:; o f  ttie 
r IX k:: ~ M i  n u r  qctar .t z i 5; a1 so assuc i a t  e d  w i  t ti t h e s e  areas,  a s  sc a t  t er e d  
a n t i e d r a l .  c r y s t a l s  to 0.1 mm. T h e  r u c k  w o u l d  b e  c l a s s e d  a s  a syenj:te 
!:i f t h e  plaqil:g1:lase - i s ,  as  c l p t i c a l l y  d e t e r m i n e d ,  less t h a n  Ans:). 

p r e c e e d i n g ;  t h e  d i s t i n c t i o n  is c lear  b e t w e e n  p a l e - . c o l u u r e d  ti:# ~ r - a r l g e j / -  
br~::~wri '?rt..tki l e  as; f i n e  30 m i  c r c l r i  5 eu t i ed  r a1 1: r y s t  a 1 s 1: c1mmc:In I y c; I:: el. et a 1 
arid p o s s i b l y  r e p l a c i n g  st:me o t h e r  furmer F'e--Ti o x i d e  m i n e r a l  arid deep 

I"', - '"  ,st.. d I s  .1 - rt~ere i 3 v e  t races  o f  m i c r o c r y s t a l  l i n e  ta amorphuct~:, p a l e  
yel low--brclwn l i m o r i i t e ,  m a i n l y  as i i - i t e r g r a n u l a r  s t a i n s  t: ,Lt t  i n  ~ J l a ~ e s  as 
a g g r e g a t e s  t-tp t c ; l  3 3  rn ic rc lns  across.  

C a 1 b i t i c 1) 60% 
3 0 % 
5% musc o v i  t e 

a f t e r  f e 1 d s p a r s :) L .  

L i mcln i t e C g o e t t i  i t i 1: 5 

r ims  (:1c)--z(L)% o f  tfqe , : : ry s . t a l s : ) .  t : : - fe ldspar  is 1:t:Inlmt:inly res . t r i  c -,.t"'- t::d . ., 1-1 

- i a l  area5. b e t w e e n  t h e  p l a g i u c l a s e ,  w h e r e  i t  f w m s  s~ tb t i ec l r a l .  

O p a q u e s  a r e  much m u r e  a b u n d a n t  i n  t h i s  s a m p l e  t h a n  i n  a n y  o f  t h e  

Yec{.-..b,.i.lwr, '"y.Jr...,Lt(..".-JY : 2k $ 8  1-11-1i.::i2;e - ... t:tr Fe- - . r ic t i  r u t i l e  as c o a r s e r  C:.::Ow2 mm:! 




