
L 

ON THE 

CRESCENT 1,2,3 CLAIMS 

NIOBIUn - TANTALUM PROSPECT 

NELSON MINING D I V I S I O N  

SOUTHEASTERN BRITISH COLUMBIA 

NTS 82F/5E 

LATI  TUDE : 49"28 'N  

LONGITUDE: 117"36'  W 

HY 

C. GRAF 
November 1985 



TABLE OF CONTENTS 

Summary ............................................................. 
Claims Information.................................................. 

L o c a t i o n  and Access................................................. 

Regional  Geology ................................................. 
P r o p e r t y  Geology ................................................. 

M i n e r a l i z a t i o n  and Geochemistry..................................... 

Conclus ions and Recomnendations..................................... 

Cost Statement...................................................... 

APPENDICES 

Appendix 1 - 
Appendix I 1  - 

LIST OF FIGURES 

F i g u r e  1 

F i g u r e  2 

Geochemical Analyses & Assay R e s u l t s  

P e t r o g r a p h i c  and Microprobe A n a l y s i s  Repor t  

C l a i m  L o c a t i o n  Map 

I d e a l  i zed Geo log ica l  Cross S e c t i o n  
o f  Crescent 1 Cla im 

PAGE 

1 

2 

2 

3 

3 

4 

6 

7 

F i g u r e  3 S o i l  and Rock Sample Locat ion  Map 



SUPMARY 

The Crescent  c la ims  a r e  l o c a t e d  on NTS Map 82F/5E i n  t h e  Slocan V a l l e y  of  

sou theas te rn  B r i t i s h  Columbia. They cover  n iob ium- tan ta lum b e a r i n g  g r e i s e n  and 

pegmat i te  zones i n  t h e  cupo la  o f  a s y e n i t e  body t h a t  has i n t r u d e d  an o l d e r  gne iss  

u n i  t. B1 ack n i  o b i  um-tanta l  um- t i  t a n i  um b e a r i n g  ox ide  m i  n e r a l  s a r e  d i  spersed 

th roughou t  t h e  pegmat i te-gre isen zones, g e n e r a l l y  as m inu te  g r a i n s  i n  f e l d s p a r  

c r y s t a l s .  Occas iona l l y  l a r g e r  n iob ium m i n e r a l s  up t o  2 cm across  occur  

i n t e r s t i t i a l  t o  qua r t z ,  muscov i te  and fe ldspar .  They a r e  though t  t o  have formed 

from t h e  pa ren t  s y e n i t e  magma d u r i n g  d i f f e r e n t i a t i o n  o f  t h e  gre isen-pegmat i te  

phases. 

A l i m i t e d  amount o f  rock  sample assay ing  r e t u r n e d  g e n e r a l l y  low (<.1%) 

n iob ium- tan ta lum values, t h e  h i g h e s t  b e i n g  1.25% Mb 0 and .14% Ta 0 E e c t r o n  

mic roprobe a n a l y s i s  showed t h e  b l a c k  o x i d e  m i n e r a l s  t o  c o n t a i n  h i g h  T i  and Nb 

c o n t e n t . T h e s e h i g h v a l u e s A T i A N b , a s w e l l  as cor respond ing  l o w v a l u e s  inmo: : o t h e r  

elements such as t h e  REE, Y, a l k a l i s ,  etc., i n d i c a t e  t h e  main b l a c k  m i n e r a l s  t o  be 

i l m e n o r u t i  l e  or n i o b i a n  r u t i  1 e. 

2 5  2 5' 

.# 

F u r t h e r  rock,  s o i l  and stream s i l t  sampl ing should be under taken on t h e  

c la ims  t o  search f o r  o the r ,  poss i  b l y  1 a rge r  and h i  gher grade, m ine ra l  i zed g r e i  sen- 

pegmat i te  zones. Cobra d r l l l  i n g  may be necessary t o  p r o p e r l y  sarnpl e t h e  ex t remely  

hard, s i l i c e o u s  rock  which hos ts  t h e  m i n e r a l i z a t i o n .  
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CLAIMS INFORMATION 

The p r o p e r t y  i s  i n  t h e  Nelson M i n i n g  D i s t r i c t  and c o n s i s t s  o f  t h r e e  m i n e r a l  

They 

no r thwes t  o f  t h e  town o f  Crescent V a l l e y  a t  L a t i t u d e  49" 

The a n n i v e r s a r y  d a t e  o f  a l l  3 c l a i m s  i s  

c la ims ;  Crescent 1 ( 6  u n i t s )  , Crescent 2 ( 6  u n i t s )  , and Crescent 3 ( 6  u n i t s ) .  

a r e  l o c a t e d  4 k i l o m e t e r s  

2 8 ' ,  Long i tude  117" 36'  on NTS Map 82F/5E. 

March 5, 1985. 

Record Number Size Date Recorded 

Crescent 1 

Crescent 2 

Crescent 3 

4021 

4022 

4023 

2S3E 5 March 1985 

2N3E 5 March 1985 

2S3W 5 March 1985 

LOCATION AND ACCESS 

The p r o p e r t y  l i e s  on t h e  west s i d e  o f  Slocan R i v e r ,  7 km nor thwest  o f  t h e  

Slocan R i v e r  - Kootenay R i v e r  j u n c t i o n  and four  k i l o m e t e r s  nor thwest  o f t h e  town o f  

Crescent V a l l e y  i n  sou theas te rn  B.C.. Apaved road crosses t h e  e a s t e r n  boundar ies 

o f  t h e  Crescent  1 and 2 c l a i m s  and numerous o l d  l o g g i n g  t r a i l s  occur  on t h e  c l a i m  

group. 

The topography i s  g e n t l e  w i t h  e l e v a t i o n s  r a n g i n g  f rom 1800 t o  3000 f e e t  

Second growth f i r  and p i n e  t r e e s  cover most o f  t h e  c la ims ,  b u t  

An adequate supply  o f  r u n n i n g  wa te r  f o r  diamond d r i l l i n g  

above sea l e v e l .  

o u t c r o p  i s  ex tens i ve .  

occurs on t h e  c l a i m s  near t h e  main showings. 

Bo th  t h e  Canadian P a c i f i c  R a i l r o a d  and #3 Trans Canada Highway cross t h e  

Slocan R i v e r  a t  i t s  j u n c t i o n  w i t h  t h e  Kootenay R i v e r ,  8 km f rom t h e  c la ims.  

Comi n c o ' s  T r a i  1 smel t e r  1 i es 45 k i  1 ometers sou th  i n  t h e  Kootenay-Col umbi a Val 1 ey. 
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REGIONAL GEOL06Y 

The area under l  a i n  by t h e  Crescent c la ims  has been mapped by t h e  Geo log ica l  

Survey o f  Canada (Map 1090A) and pub l i shed  i n  G.S.C. Memoir 308. On t h e  1:250,000 

Scale Map (1090A) which accompanies t h e  memoir, t h e  e n t i r e  c la ims  a r e  shown t o  be 

u n d e r l a i n  by p o r p h y r i t i c  g r a n i t e  o f t h e  Nelson B a t h o l i t h .  Other r o c k  t y p e s  i n  t h e  

ad jacen t  area, o f f  t h e  c la ims ,  a r e  shown as e a r l y  Mesozoic augen gneiss and 

h o r n b l e n d e - b i o t i  t e - f e l d s p a r - g n e i  ss, as we1 1 as bod ies  o f  Val ha1 l a  g r a n i t e  and 

pegmat i tes.  I n  genera l ,  Nelson p l u t o n i c  rocks  predominate eas t  o f  t h e  Slocan 

R i v e r ,  V a l h a l l a  p l u t o n i c  rocks  a r e  t o  t h e  west and gneiss ou tc rops  i n  a b e l t  6 t o  10 

km wide n o r t h  o f  t h e  c la ims  a long  t h e  Slocan V a l l e y .  

Property 6eol ogy 

A1 though GSC Map 1090A shows t h e  Crescent c la ims  t o  be e n t i  r e l y  under l  a i  n by 

Ne1 son p l u t o n i c  rocks  ( g r a n i t e )  t h e  predominant rock  t y p e  on t h e  p r o p e r t y  i s  gnei  ss  

and augen gneiss.  On t h e  n o r t h  s lope  o f  t h e  ba re  topped h i l l  i n  t h e  c e n t e r  o f  t h e  

C r e s c e n t 1  c la im,  t h e  gneiss has been i n t r u d e d  by p e g m a t i t i c  s y e n i t e ,  pegmat i tes and 

smal l  g r e i s e n - l i k e  zones. Two o f  t h e  l a r g e r  qua r t zose  pegmat i t e -g re i sen  bodies 

o u t c r o p  on t h e  n o r t h  s lope  o f  t h e  h i l l  and measure 20 m by 30 m and 8 m by 30 m, 

r e s p e c t i v e l y .  

FIGURE 2 

IDEALIZED GEOLNIC CROSS SECTION OF CRESCENT 1 CLAIM 
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The p e g m a t i t i c  s y e n i t e  c o n s i s t s  p redominant ly  o f  coarse-gra ined f e l d s p a r  

w i t h  minor  q u a r t z  and muscov i te  and c o n t a i n s  b l o c k s  o f  gneiss.  A l a r g e  p a r t  o f t h i s  

s y e n i t e  has been sheared and i s  r e d d i s h  co lo red .  Some q u a r t z  pods a re  i s o l a t e d  i n  

t h e  s y e n i t e ,  b u t  o t h e r s  occur  t o g e t h e r  i n  areas tens  o f  meters across. The two 

l a r g e s t  such areas, p r e v i o u s l y  decr ibed,  c o n t a i n  n iob ium- tan ta lum o x i d e  m i n e r a l s  

and a re  o f  economic i n t e r e s t .  

These quar tzose pegmat i te  o r  g re i sen  zones c o n t a i n  b l a c k  n iob ium- b e a r i n g  

o x i d e  m i n e r a l s  and l a r g e  b locks  o f  muscov i te  and potass ium fe ldspar .  The l a r g e s t  

zone ( 8  m by 30 m) has a t r e n c h  b l a s t e d  across i t , b u t  t h e  rock  i s  ex t remely  hard and 

d i f f i c u l t  t o  chip-sample p r o p e r l y .  The b l a c k  n iob ium m i n e r a l s  g e n e r a l l y  a r e  

randomly d isseminated  as m inu te  g r a i n s  i n  f e l d s p a r ;  however, severa l  s o l i d  chunks 5 

cm across  a l s o o c c u r .  T h e b l a c k m i n e r a l s  a re  ve ry  f i n e - g r a i n e d  and d i f f i c u l t  t o  see 

w i t h  a hand lens ,  b u t  a re  i n d i c a t e d  by red  c o l o r e d  patches i n  f e l d s p a r  and by gamma 

r a d i a t i o n  d e t e c t a b l e  by spect rometer .  B u f f  f e l d s p a r  changes t o  b r i c k  red  and 

r e d d i s h  brown c o l o r  i n  areas c o n t a i n i n g  b l a c k  n iob ium mine ra l s .  Only minor  

amounts o f  t h e s e m i n e r a l s  occur  i n  q u a r t z o r m u s c o v i t e ;  however, i t  appears t h a t  a l l  

m i n e r a l s  were depos i ted  t o g e t h e r  i n  t h e  cupo la  o f  t h e  s y e n i t e  body f rom 

d i f f e r e n t i a t e d  magmatic f l u i d s  en r i ched  i n  n iob ium- tan ta lum mine ra l s .  ( F i g u r e  

2.) The niobium-tan ta lum-bear ing  m i n e r a l s  a r e  t e n t a t i v e l y  i d e n t i f i e d  as 

i l m e n o r u t i l e  o r  n i o b i a n  r u t i l e .  (Appendix 11.) The s y e n i t e  body p robab ly  be longs 
t o  t h e  younger V a l h a l l a  i n t r u s i o n s .  

Uineralization and Geochemistry 

Economic i n t e r e s t  i n  t h e  Crescent  c la ims  i s  f o r  n iob ium- tan ta lum b e a r i n g  

m i n e r a l s  conta ined i n  t h e  quar tzose g r e i s e n  pegmat i te  bodies.  These m i n e r a l i z e d  

zones formed i n  t h e  cupo la  o f  a s y e n i t e  body t h a t  was i n t r u d e d  i n t o  a gne iss  c o u n t r y  

rock.  The n iob ium- tan ta lum m i n e r a l s  a r e  formed f rom magmatic f l u i d  

by a process o f  d i f f e r e n t i a t i o n  and c o n c e n t r a t i o n  o f  meta l  r i c h  v o l a t i l e  phases, i n  

t h e  r o o f  o f  t h e  i n t r u s i v e  body. T h i s  process i s  w e l l  understood r e g a r d i n g  t i n  

m i n e r a l i z e d  g r a n i t e s .  However, i n  t h i s  case t h e m i n e r a l s  a r e  n iob iumtan ta lum,  and 

( F i g u r e  2.) 
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n o t  t i n  bear ing.  

I n  1985, t w e n t y - e i g h t  (28)  rock  samples and 10 s o i l  samples were taken from 

t h e  v i c i n i t y  o f  t h e  b l a s t - t r e n c h e d  pegmat i t e  zone and analyzed f o r  n iob ium and 

tanta lum. Twenty- three ( 2 3 ) o f t h e  rock  samples a s s a y e d l e s s t h a n  .1%Nb 0 w i t h  

t h e  h i g h e s t  assay c o n t a i n i n g  1.25% NbO 0 Twenty- four  ( 2 4 )  o f  t hese  rock  samples 

con ta ined  o n l y  .01% Ta 0 The h i g h e s t  

n iob ium and t a n t a l u m  assays came from t h e  same samples, which were grabs t h a t  had 

been b l a s t e d  o f f  t h e  main t r e n c h  face. 

2 5 ’  

2 5. 
and t h e  h i g h e s t  assay was .14% Ta205. 

2 5’  

O f t h e  t e n  s o i l  samples, the h i g h e s t v a l u e s w e r e 1 6  ppmNb and 4ppmTa,which 

a r e  n o t  cons idered anomalous. The s o i l  samples were taken  a t  15 m spacings from 2 

p a r a l l e l  l i n e s  10 m and 50 m downslope ( n o r t h )  o f  t h e  main showing. A mattock was 

used t o  d i g  a h o l e  10 cm t o  30 cm deep i n  o r d e r  t o  r e t r i e v e  a r e p r e s e n t a t i v e  s o i l  

sampl e. 

The rock  samples were taken  from f o u r  separa te  areas, a1 1 i n  t h e  v i c i n i t y  o f  

t h e  b l a s t  t renched  pegmati t e  zone ( F i g u r e  3) .  As t h e  rock  i s  t o o  hard t o  c h i p  sample 

a l o n g t h e  faceexposed i n  t h e t r e n c h ,  i t  was n o t p o s s i b l e t o  ge t  any e v a l u a t i o n  o f t h e  

o v e r a l l  grade o f  t h e  zone. 

The h i g h e s t  Nb-Ta b e a r i n g  rock sample (D-1) was a l s o  analyzed by neu t ron  
a c t i v a t i o n  f o r  r a r e  e a r t h  elements,  b u t  was found t o  conta in  only low values.  

An e l e c t r o n  microprobe and p e t r o g r a p h i c  s tudy was made on rock  sample D-1 

(Appendix 11). By petrography i t  was found t o  be a g r a n i t e  pegmat i t e  t h a t  c o n t a i n s  

i l m e n o r u t i l e  o r  ( n i o b i a n  r u t i l e ) ,  muscovi te ,  a l b i t e  and quar t z .  By e l e c t r o n  

microprobe t h e  opaque o r  b l a c k  m i n e r a l  phase was found t o  c o n s i s t  m a i n l y  o f  T i ,  Nb 

and Fe ox ides  w i t h  minor  Ta and a c o n s i s t e n t  m ino r  S 0 con ten t .  O f  s i x  separate 

energy d i s p e r s i v e  e l e c t r o n  microprobe analyses t h e  mean T i 0  c o n t e n t  was 59.44% and 
2 

t h e  mean Nb 0 c o n t e n t  was 22.65%. The h i g h  T i  and Nb c o n t e n t s  combined w i t h  low 

c o n t e n t s  o f  o t h e r  elements such as Y, a l k a l i s  and REE i n d i c a t e  t h e  b l a c k  o x i d e  

m i n e r a l  phase t o  be i l m e n o r u t i l e  o r  n i o b i a n  r u t i l e .  

1 2  

2 5  
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CONCLUSIONS AND RECOWENDATIONS 

1. The Crescent c l a i m s  a r e  p redominan t l y  under1 a i  n by gnei  ss which has been 

i n t r u d e d  by a p e g m a t i t i c  s y e n i t e  body. T h i s  i n t r u s i o n  has been s t r o n g l y  

sheared i n  p laces  and c o n t a i n s  two n iob ium- tan ta lum b e a r i n g  pegmat i t e -  

g r e i s e n  bod ies  about 300 m a p a r t  h o r i z o n t a l l y .  

2. Most o f  t h e  b l a c k  n iob ium/ tan ta lum m i n e r a l s  a r e  f i n e l y  d isseminated i n  

f e l d s p a r  which i n d i c a t e s  t h a t  t h e y  formed f rom t h e  same d i f f e r e n t i a t e d  

magmatic f l u i d  as t h e  pegmat i t e  bod ies  themselves. 

3.  O v e r a l l  grade o f  t h e  n i  o b i  um/ tan ta l  um m i n e r a l  i z a t i  on appears t o  be 1 ow; 

however, s e l e c t e d  sampl es do c o n t a i n  economic values. 

4. Other  g r e i s e n / p e g m a t i t e z o n e s m a y o c c u r i n t h e  v i c i n i t y  and a t  depth, which 

maybe l a r g e  r a n d  o f  h i g h e r  grade. The l i m i t e d  amount o f  s o i l  sampl ingdone 

t o  d a t e  has n o t  i n d i c a t e d  any new m i n e r a l i z e d  zones immediate ly  downslope 

o f  t h e  l a r g e s t  showing. 

5. The r o c k  face  o f  t h e  b l a s t  t r e n c h  i s  t o o  hard t o  c h i  p-sampl e p r o p e r l y ,  and so 

f a r  no o v e r a l l  assays across t h e  zone have been taken. One way t o  t a k e  such 
samples would be t o  d r i l l  some s h o r t  h o l e s  w i t h  a cobra  d r i l l .  

6. Other  m i n e r a l i z e d  zones may occur  elsewhere on t h e  c l a i m s  and t h e r e f o r e  a 

l a r g e r  s o i l  sample g r i d  program should be c a r r i e d  out.  Stream s i l t  

sampl ing o f  t h e  e n t i r e  c l a i m  group should a l s o  be done. 

7. The t y p e  o f m i n e r a l i z a t i o n  i s  o f  economic i n t e r e s t ,  even i f  t h e d e p o s i t s  on 

t h e  Crescent c l a i m s  u l t i m a t e l y  t u r n  o u t  t o  be t o o  smal l  o r  t o o  l ow  grade, as 

o t h e r  magmat i ca l l y  d i f f e r e n t i a t e d  n iob ium- tan ta lum d e p o s i t s  may occur  

r e g i o n a l l y  i n  o t h e r  syen i te -pegmat i t e  bodies.  
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COST STATEMENT 

Salaries 

F i e l d  g e o l o g i s t  - C. G r a f ,  1 day @ $250/day 
off Ice C. Graf ,  2 days @ $250/day 

Sampl e r s  - G. Paul son, 2 days @ $1 50/day 

J .  Paulson, 2 days @ $75/day 

A i r f a r e  

Truck Renta l ,  1 day 
T ~ ~ C K  QenJal, 4 days 

Gas 

Room and Food (3 $50/man day 

Typi  ng , x e r o x i  ng 

Pet rograph ic  & M i  croprobe 

(Turnstone Geologica l  Serv ices Ltd.)  

Geochemi c a l  Analyses 81 Assaying 

Neutron A c t i v a t i o n  Ana lys is  

$ 250.00 

500 00 

300.00 

150.00 

$ 1,200.00 

218.15 

40.00 

160.00 

120.00 

250.00 

121 -15 

371 .OO 

1,000.50 

78.00 
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ABSTRACT 

Three samples were sub jec t ed  t o  a b r i e f  mineralogical  examination, incli lding 
'energyLdispersCve (EDS) e l e c t r o n  aicroprobe ( E P M )  a n a l y s i s .  Samples 1 - 2  

con ta in  manganiferous i lmen i t e  and minor r u t i l e .  Sample 3 con ta ins  a T i - r i c h  
oxide phase,  i l m e n o r u t i l e  (some p r e f e r  ' n i o b i a n  r u t i l e ' : ,  x i t h  a n a j o r  ( > 2 0  
o x l d e  p e r c e n t )  c o n t e n t  of niobium ( N b ,  a l i a s  columbium, C S : .  i.c..is re?ort, 
focuses  p a r t i c u l a r l y  on i l m e n o r u t i l e ,  and comments on t h e  p o t e r , t i L  2: :;ne 
nicroprobe f o r  d i agnos i s  of less-common e i m e n t s ,  shach 3s N b ,  Ta, Ga x?3 :.?e 
r a r e  e a r t h  elements (REE). 

-. 
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ELECTYON M I C R O P R O B E  ANALYSIS OF TITANIFEROUS ?HASES "OM B .C. 

Graham Wilson 

Turnstone Geological S e r v i c e s  L t d ,  

30 JLiiy 1985 

1 .  N A T U R E  OF THE SAMPLES 

Hand specimen and microscopic p r o p e r t i e s  of the t h r e e  samples a r e  s e t  out 

---- 
I n  

Appendix 11. I n  b r i e f ,  samples 1-2 a r e  coarse-grained,  and con ta in  

p l a g i o c l a s e ,  g a r n e t ,  amphiSole and i lmen i t e  w i t h  minor c h l o r i t e ,  muscovite,  

r u t i l e  and t r a c e s  of other  phases; some of t h e s e  a r e  seen i n  hand specimen 

only, some o n l y  i n  t h i n  s e c t i o n .  Sample 3 is from a c o n t r a s t i n g  environment 

( g r a n i t i c  pegmatite a s  opposed t o  ( r e p o r t e d )  c a r b o n a t i t e ) ,  and i s  l a r g e l y  

composed of nuscov i t e ,  s l S i t e ,  q u a r t z  and i l m e n o r u t i l e .  

2 .  YICROPFiOBE ANALYSES 

a IMetnods- 

E lec t ron  microprobe a n a l y s i s  ( E P M )  was 7erformed s i n g  ::?e il=, A ~ t a y 3 5 e  

- 

-T- - 
I. machine a t  Dept. of Ceology, U n i v .  of T o r s n t c .  c i e c t r c ~  Sem eurren.t, was 

55.6+0.1 nA sn column a p e r t u r e ;  more u S e f i l l l ; J ,  count na t e s  % e r e  3,:?;x . .  

5650 3-l 02 Co, and 4429, 4500 and 4780 (mean) 3 n  i lxeni:e,  r u z i l ?  ~ r . 2  

i l m e n o r u t i l i  r e s p e c t i v e l y .  Detector r e s o l u t i o n  (-?hWM a t  i d z ,  5.3 xe',i, i .?. 

f o r  Mn) i s  approx 150 eV. Three pure (99.9% p l ~ s )  e i e n ? n t ? i i  star.c!aras %en? 

used; Nb, T i  and Fe from 'J of T s t anda rd  mount 9 2 .  The L l i n e s  3f n i 0 b i . z  

l i e  between the K Iir .es of phosphorus x d  s u l p h u r  i n  tl?e x-ray ??.?rgy' 

- 

. .  spectrum ( f o r  t he  appearance of such s p e c t r a ,  s e e  Z a s p a r r i n i  : ? 3 , 2 ) .  3s 
. . . . .  a n a l y s i s  of p r c e n t  1?vel;3 of t h i s  elemer,t presented no p s c l e z .  ~;--?nite 

ar,d coba l t  s t anda rds  % e r e  L I S ~ ~  fcr Sean f;cuSlng, energy c a ~ i S r ? i : ~ 2 ? .  5P.d 



optimizat ion of zount r a t e s .  Count times were 100 l i v e  s ,  exces t  f o r  :ne 

coba l t  (200 l i v e  s ) .  15 q u a n t i t a t i v e  / serniquant l t3t ive ana lyses  of saa;les 

2 / 3  and of t h e  t h r e e  elemental  s t anda rds  were supplemented Sy q:L::ative 

examination of a d d i t i o n a l  x-ray s p e c t r a .  

b)SampleS 1-2 ;  

The s t a c k  of ? l a t y  l a t h s  i n  sample 2 proved t o  be Mn i l m e n i t e .  The I l n e n i t e  

a n a l y s i s  is not unusual,  al though compared t o  a s e t  of ana lyses  by Fiollinson 

(1980) t h e  T i  oxide t o t a l  is  s l i g h t l y  high ( r e l a t i v e  t o  a quoted rn.ximx! 3f 

52.33 u t . % ) ,  t n e  Mn content  m i d d l i n g  (up to  8.38 u t . $  was r e p o r t e d )  and t h e  S i  

and A 1  con ten t s  quoted here a r e  high,  probably due t o  l ack  of adequate 

c o r r e c t i o n  f a c t o r s .  A ragged ( co r roded? )  g r a i n  of r u t i l e ,  surroucded b y  d 

narrow l Q w - r e f l e c t i v i t y  rim ( T i ,  Fe, S i  p r e s e n t )  was analysed w i t k i n  :?.e z z i n  

mass of i lmen i t e .  Reconnaissance a n a l y s i s  of t h e  f e l d s p a r  sugges t s  

o l i g o c l a s e ,  c i r c a  A Z - ~ .  See Appendix I ,  analyses  1-2. 
t i  'J 

'C!Sample 3 ;  

7 ,  .ne 9,paque o r e  phase i n  sample 3 xas f s u n d  t o  c o n s i s t  2f T i ,  x d  ?5 

. -  ox ides ,  xith minor Ta and a c o n s i s t e n t  T i n o r  S i 3  canter.:. Ar.al:;s-+j :-?! 

21us mean values a r e  given i n  Appendix I. .:?,s;ysc: ir, 1 o r  mor? p?i?..f%, ZL;: 

2 

n o t  d e t e c t e d ,  were Zr, Y ,  U, Th, Sn, Ca and ? ,  Y n ,  Ni, :? and I n ,  ,:.<, Er :KC 

Ce. 

= r ^  . > !  A g rea t  n x . y  2omplex oxides of F e ,  T i ,  Nb and Ta a r e  known ( 2 . : .  : _.__ ? - - ,  . 
Most a r e  r u l f t d  out by t h e  high T i  ,?oxtents  of t he  a n a l y s e s ,  and '5:; ---; > . . -  - --;-& 

.- 3 ' t h a t  they commonly con ta in  s u b s t s n t i a l  mour,ts ' :se,J?ral  Sxide/e;?zeF.: *.. 

of 3 and Th ( F r a n d e l  and .-le:scher ?350), ar,d/or other s lesenss SL: 3s - -  . 

d k a l i  me ta l s ,  Y or ?.ZZ ' C 1 x k e  ?t 21 i 3 7 2 ) .  The absence a? rei?::.;?::; l - ~  -, , 

C (  cencentrat ior .  of t h e s e  other  ?l?ments e l i n i z a t e s  f e r g x j a r i t e ,  ,ne sx.-:-s<::? 



f ami ly ,  suxsn:ce-polycrase, pr i3r : te  ( e t c )  from f u r t h e r  s o n s i d e r a t l c n .  

Fieturning ;J t he  h i g h  T i  con ten t ,  i t  appears t h a t  only i l a e n g r l t i l ?  

.c',equateiy f i t s  the  a v a i l a b l e  d a t a ,  and t h e  i d e n t i t y  of t h e  o r e  i r ,  samp;e 3 

i s  i lmerLcru t i l e  or  n i ab ian  r u t i l e .  Although i l m e n o r u t i l e  is of r e s t r i z t z d  

o c c x r e n c e ,  and has more than once been d i s c r e d i t e d  a s  an in t e rg rowth  of 

,?c;-i,?~bite and r u t i l e  ' :s.g. H t i X h i n s o n  1955) i t  h a s  nore r e c e n t l y  bee?. 

descr ibed i n  va r ious  i o c a l i t i e s  i n  t h e  USSR, S i e r r a  Leone, Scandinavia 326 

elsewhere,  and seems t o  be a vaii 'd mineral  spec ie s  ( e . g .  Randohr ;98'2;. A 

number cf analyses  have been publ ished;  L i m a  de F a r i o  and Quadrado ('1965) 

c i t e  sx ide  con ten t s  (Ti ,Nb,Ta,Fe)  of 4 3 , 2 1 , 2 2  and 1 3 % ;  a very high ( N b , T S )  

t o t a l .  3anas and Kucha ( 1  9753 r e p o r t  l a t e  ( p o s t - a l b i t i z a t i o n )  i l a e r c ? , i t i l e  

w i t h  ' h i g h  and constant  Nb con ten t '  (approx 13 u t . %  Nb,  o r  1 4 . 3  oxide 'xt.%). 

L w e r  ;Nb ,Ta)  c c n t e n t s  w n  a l s o  found (7 ox ide  ut.% or  l e s s ) ,  e . g .  

5esboroug5 e: al 1 1 9 8 0 ) .  The wite  ccmposi'i3n range i s  denonstrated 2y  :?.e 

s u b l i s h e d  T i O ,  Zon ten t s ,  xhich range ( p a ? e r s  c i t e d  he re ;  from 3 ' k ; t  43-95 

iit. 1,. 3 i n i l a r  mal:;ses t n  :hose g i v e n  he re  w e  Gusted b y  Fair? : ' J ? ? ,  

- 

23.138-23: > . 



t h e  Fe were i n  :?,e f e r r i c  form, the  Fe oxide t o t a l  wouid only r i s e  b y  a 

f a c t o r  of ' . " : 3 ,  from 11.71 t o  13.01 w t .%,  l eav ing  2.48 w t %  w.acccdr.ted f z r  

( s e e  aean M 1 ,  Appendix 1 ) .  

c)Presence of o the r  elements i n  minor, undetected amounts. The x - r a y  s 2 e c c r a  

showed no peaks i n  t he  0-10 keV range t h a t  were not analysed and r epor t ed .  

Neve r the l e s s ,  minor e l iments  may have escaped d e t e c t i o n ,  e.g. N ,  J Y S n  

( i l a e n o r u t i l e  from an a r e a  I E  S.Noruay ' u s u a l l y  con ta ins  more thar, 3 .5% SR' 

(Oftedahl 1972)  j .  

.. .. 

The minor 3moL;nts of Si and Ta !s tandards not a p p l i e d )  could be somewhat 

i n a c c u r a t e ,  b u t  the  3-7j'$ d e f i c i t  is not explained by t h a t  alorie. The f a c t  

t h a t  S i  is  f a i r l y  cor.stant i n  all analyses  sugges t s  t h a t  i t  i s  n s t  2.  

a r t i f a c t  ( e . g . ,  a 'edge I f f e c t '  2roduced by t h e  sub-surface vo1,x.e cf r r 3 y  

m i s s i o n  sampling a s i i i z a t e  2hase l x a t i G  Seside/below "_e n ioba te  s s r f a c s ,  

a proSlem i n  the zase  of much smaller  (<2C mizron) c r y s t a i s ) .  

pnases a re  o f t e n  heterogeneous (Foord 1182) ,  m c  t h e  r epor t ed  2552:; ? ? 2 T  



c a r b o n a t i t e s  2nd secondary depos i t s .  

4 .  X I C R O P R C B E  ANALYSIS - CF LESS-CCMMON ELEMENTS - 

Analysis of s u b s t a n t i a l  ( s a y ,  >0.1 oxide w t . $ )  con ten t s  of Nb ar,d Ta should 

not  present a problem i n  t hese  oxide rnatr ises .  Analysis of 3 E E  i s  f r e q u e n t l y  

Rore d i f f i c u l t ,  p a r t i c u l a r l y  below t h e  l e v e l  of 1 . 0  oxide wt.$ af  3 given 

element. For  pe r spec t ive ,  Taylor  ( 1 9 6 4 )  quotes c o n t i n e n t a l  Z r s s t a l  

abundances of Nb a n d  Ta a t  20 and 2 ppm r e s p e c t i v e l y ,  and those of Ce ( t n e  

x o s t  abundant R E E )  and Ga 3t 50 and 15 porn. 

REE s t anda rds  a r e  a v a i l a b l e  !e.g. 3rake and Weill  1972)  and use fu l  data  can 

be derived for rninerais w i t h  s e v e r a l  w t . $  of t hese  elements ( f o r  a z i : i c a l  

s t u d y  of RE': m a l y s i s  Sy ? l e c t r o n  microprobe, s e e  Roeder 19851. The 

a i n e r d o g y  af XEZ de;csits i s  very v a r i a b l e  and complex (Nevsky and ChiYKov 

1,977:. I n t e r e s t i n g  x a . ~ s l ; ~ ~ t ~ - d i s p e r s i v e  ( j i D S )  EPM s;ec:ra f o r  "nES--; . * L . .  ni. 

2hases are given Sy S i i v o i a  ( 1 9 ? 6 ) ,  i n  s h i c h  13 REF ( exc lud ing  or , iy  ' i?.sf3hle 

?=  a~ interference-covered E u )  a r e  r e sc lved .  A t r end  toward concentr3ti2n 

of +,?e 53EE ; a t ?  IR 9 e g n a t i t e  paragenesis  42s eS t33 i i shed .  
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iric1udt:s a l l  t l ; i t c i  (ana1yr;eS 3-8, r i=6) .  M 1  , 2  q u o t e  one s t a n d a r d  d e v i a t i o n ,  

I d l  1 I . ' (> <is b ' t . (  1 1 )  riiedr1 F'e ( t U t d 1  o x i d e )  c o n t e n t s  would be 13.01 and  12 .67  w t  . $  i n  M 1  a n d  M2 r e s p e c : t l v c i l y .  

' r i d '  - r i o t  c i c ~ t t ~ c - t e t l ,  I - '  = r i o t ,  , i n d l y s e d .  F e  c ic~terrnined as FeO. A n a l y s e s  1-8 a r e  numbered 3 2 5 - 3 0 6 ,  328- 3 3 3  1 r i  CCW 
1%. 
I ) .  



A P P E N D I X  I1 - BRIEF DESCRIPTIONS -- OF THE S A M P L E S  - _ -  

The fo l lowing  d e s c r i p t i o n s  d e t a i l  t h e  m a t e r i a l  on which t h i s  r e p o r t  is Sased; 

they can s t a n d  a l o n e ,  o r  as a p a r t  of i t .  



V TURNSTONE P E T R O G R A P H I C  D E S C R I P T I O N  S t a t  u s  ; SONFIDENTIAL 

Sample ; 3  Desc r ip t ion ;  1 1  2 
C l i e n t /  j o b  ; Active Minerals Explorat ions L t d  

Locali  t y  ; BC 1 ' L o c a l i t y  2 '  - pegmatite prospect  
Co l l ec t ion  d e t a i l s ;  CWG, i n  s i t u ,  1985 
Format ; P T S ( C ) ,  Geoplastech, TO - approx 30-4Oum 

Hand specimen da ta ;  Pegmati t ic  sample w i t h  p i n k  f e l d ,  black-brown b i ,  pa l e  
muse and grey-white q z .  Mn ( p y r o l u s i t e )  d e n d r i t e  on s u r f a c e .  A l a r g e  d u l l  
black c r y s t a l  of an o r e  mineral is a s soc ia t ed  w i t h  t he  musc. 4 ch ips  a f t e r  
c u t t i n g  . 
Major Minerals;  
* Muscovite- surrounds much of the o r e  phase. B r i l l i a n t  i n t  co lou r s  suggest  
a l o c a l l y  t h i c k  s e c t i o n .  65%. 
* Feldspar- low b i r  phase occur r ing  a s  l a r g e  p l a t e s ,  l o c a l l y  a l t e r e d  t o  dark 
( ? )  k a o l i n i t e .  Fine s y n t h e t i c  t u inn ing  l o c a l l y  bent and deformed. 
Examination of X-ray spectrum suggests  s o d i c  a l b i t e  composition, c i r c a  
plag.  25%. 
* Ore phase- Anhedral h a b i t ,  c . f .  the  o r e  of desc r .  1 1 1 .  Somewhat porous. 
F rac tu red ,  c r acks  l o c a l l y  f i l l e d  by musc. One fragment is  coated by a rim of 
dark grey mag(?).  An i n c l u s i m  of mag ( ? )  (15Ox70um) occurs  i n  the  l a r g e r  
o re  mass nearby. 10%.  

A n 2  

Minor and Accessory Minerals  ( T r . )  ; 
* Quar t z -  T r .  
* Magne t i t e ( ? ) -  minor phase assoc w i t h  the na in  o r e .  Tr. 
* Rut i l e -  brown g ranu la r  phase of high r e l i e f ;  a t r a c e  i n c l u s i o n  i n  t h e  main 
o r e .  

Text u r  e ; Pegmat i t i  c i n t e r  growt h . 
Summary; Granite pegmatite with ilmenorutile, identified by EPM ',1 1. 3 m p l e  
r epor t ed  t o  con ta in  0.1% Ta 0 

Age; No da ta  

and 0.259 Nb205 w i t h  s i g n i f i c a n t  U .  
2 5  

Reference; 
1 .  Wilson,,;< (1985) E lec t ron  microprobe a n a l y s i s  of t i t a n i f e r o u s  ?hzses 

from B . C .  TGSL Rep., 8pp. 

Tetrography; G C W ,  Turnstone Geological S e r v i c e s  L t d ,  TO 
Yon 15-Jul-85 



Dr C.C.iiilsor? 
ISOTRACE Laboratory 
' Jn ive r s i ty  of Toronto 
Toronto PI55 1 A 7  
CANAEA 

Dear C h r i s ,  

I ecc lcse  4 ~ i 1 . e  of I : t ; ? r ~ , t u r ~  r u g g e t s  I ' v ?  been saving f o r  you, ana 1 note  
concerning your three r : a p l e s ,  tc e n i x p  on the t e r s e  n o t e  l e f t  w i t h  your 
s e c r e t a r y .  Af t -z r  L S r l z f  ~: . - ss :?  with the s 3 c t i c n  p repa rc t ion ,  I probed two 
of t he  t'iro:? samples Tii:p, t ,he fol1owir.q r5sults; 


