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Two samples of garnet concentrate were received, one 
from a commercial property (Emerald Creek) and the other 
from the property under consideration, near Revelstoke. The 
purpose of the investigation was to compare the two garnets 
in all respects in order to determine if t h e  Revelstoke 
garnets were similar enough to the garnets f rom the 
producing p r o p e r t y  to warrant further:  consideration,  

p o ~ e  of Investigation 

This investigation was restricted to enough 
petrographic, X-ray, chemical analysis, and physical 
property testing to compare the Revelstoke garnets to the 
Emerald Creek garnets. No testing of a commercial nature, 
L e .  testing of the Revelstoke garnets under conditions of 
use, vas attempted. 

Cbnnparison of Properties 

The properties of the two garnets are summarized as 

EMERALD CREEK ' 
f 01 lows : 

REXEL S TOKE 

TYPE: 
/ 1 Almandine, Fe3A12(Si04)3 Almandine 

(substitution of Mg, Mn f o r  Fe in both) 

CHEMISTRY: Whole Rock Analy 

S i02 37 . 22 36.59 
A1203 20.07 21.07 

6.65 2.39 
2.48 1.23 M9Q 

Ca 0 
0.02 Na20 0.10 

Ti82 0.42 0.15 
0.38 0.40 P205 MnQ 1.18 1.64 
1.38 2.37 to1 

Fe203 30.11. 35.75 

K2Q 0.20 0.10 

CHEMISTRY: Whole Rock Analy 

S i02 37 . 22 
A1203 20.07 
Fe203 30.11. 
M9Q 6.65 
Ca 0 2.48 
Na20 0.10 
K2Q 0.20 
Ti82 0.42 
P205 0.38 
MnQ 1.18 
to1 1.38 

36.59 
21.07 
35.75 
2.39 
1.23 
0.02 
0.10 
0.15 
0.40 
1.64 
2.37 
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SEM Study  
N o  v a r i a t i o n  de tec ted  i n  chemis t ry  be tween  g r a i n s  o r  f rom 
rims t o  c o r e s  i n  e i t h e r  t h e . R e v e 1 s t o k e  ox t h e  Emerald C r e e k  
g a r n e t s .  Stud,y c o n f i r m s  on  m i c r o s c o p i c  s ca l e  t h a t  Revelstoke 
g a r n e t  is h i g h e r  i n  Mg, s l i g h t l y  h i g h e r  i n  C a ,  a n d  s l i g h t l y  
lower  i n  Mn amd Fe t h a n  t h e  Emerald C r e e k  g a r n e t  ( s e e  SEM 
t races  i n  Appendix) 

HABIT: E l o n g a t e d ,  i r r e g u l a r  E u h e d r a l  c rys ta l s ,  smooth 
fragments; r a r e  c r y s t a l s  b o u n d a r i e s ;  r a r e  f r a g m e n t s  
Commonly f r a c t u r e d  Rarely f r a c t u r e d  
I n c l u s i o n s  common I n c l u s i o n s  common 

HARDNESS: Moh's 
'7 . 5 7 . 5  

1.33. 1.22 
T.ukon M i c r o - i n d e n t a t i o n  (numbers  r e l a t i v e  o n l y )  

I 

S P E C I F I C  G R A V I T Y :  
3 . 8 4  4.17 

The whole- rock  c h e m i s t r y  was prov ided  by  Brenda Mines 
L t d . ,  from a n a l y s e s  carr ied o u t  by Chemex L a b o r a t o r i e s  i n  
Vancouver,  B. C. 

I n  o r d e x  t o  f u r t h e r  characterize t h e  chemistry on a 
m i c r o s c o p i c  scale  and t o  car ry  o u t  m i c r o - h a r d n e s s  t e s t s ,  a 
p o l i s h e d  s e c t i o n  of mounted g r a i n s  of each sample was 
p r e p a r e d .  SIEM a n a l y s i s  was carried o u t  a t  U . B . C  by Mr. John 
Knight; r e s u l t s  are t a b u l a t e d  above  and data  a r e  c o l l e c t e d  
i n  t h e  Appendix.  

Hardness  of t h e  two g a r n e t s  was estimated by c r u s h i n g  a 
few grains of each in turn on large, f r e s h ,  smoo th  f l a t  
c r y s t a l s  of f e l d s p a r ,  q u a r t z ,  and  topaz (Moh's hardnesses of 
6 ,  7, and 8 respectively). Both ga rne t s  were found  t o  
s c ra t ch  f e l d s p a r  and q u a r t z  b u t  n e i t h e r  c o u l d  p r o d u c e  a 
scratch i n  topaz, i n d i c a t i n g  a h a r d n e s s  of about 7 . 5  f o r  
each. At the same time, c r u s h i n g  t e s t s  be tween  these  
m i n e r a l s  a n d  c l e a n  g l a s s  p l a t e s  gave  q u a l i t a t i v e  indications 
t h a t  the Revelstoke g a r n e t  was more e a s i l y  c r u s h e d  t h a n  t h e  
Emerald C r e e k  g a r n e t  ( p r o b a b l y  b e c a u s e  of the e u h e d r a l  
c r y s t a l  form of t h e  l a t t e r ,  a s  opposed t o  the bxoken 
fragments o:E t h e  f o r m e r ) .  However, t h i s  m i g h t  i n d i c a t e  t h a t  
t h e  Emerald Creek g a r n e t s  a re  more d u r a b l e  t h a n  t h e  
R e v e l s t o k e  g a r n e t s .  

A Tukoia m i c r o h a r d n e s s  i n d e n t a t i o n  t e s t e r  i n  t h e  
Metallurgical Depar tment  a t  U . B . C .  was u s e d  t o  m a k e  more 
q u a n t i t a t i v e  hardness comparisons t h a n  were possible w i t h  
m i n e r a l s  i n  Moh's sca le .  H i g h l y  p o l i s h e d  grains i n  t h e  same 
mounts used  € o r  SEM s t u d i e s  were s u b j e c t e d  t o  repeat  
analyses of m u l t i p l e  p o i n t s  i n  s e v e r a l  g r a i n s .  Al though 
this is merely a n  e m p i r i c a l  t e s t ,  w i t h  a poorly u n d e r s t o o d  

. 
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t h e o r e t i c a l  bas i s  i n  b r i t t l e  s i l i c a t e  m i n e r a l s  ( a s  opposed 
t o  d u c t i l e  s u l f i d e s  and  metals) ,  t h e  r e s u l t s  i n d i c a t e d  good 
r e p r o d u c i b i l i t y .  Fo r  t h i s  r e a s o n ,  t h e  r e s u l t s  a r e  t a k e n  t o  
i n d i c a t e  a u s e f u l  c o m p a r i s o n .  The d i a g o n a l  w i d t h s  of 
i n d e n t a t i o n  were measu red  w i t h  a c o n s t a n t  ( 2 0 0  g )  l o a d ;  
t h e y  r a n g e d  f rom 70 t o  80, a v e r a g e  7 5  ( a r b i t r a r y  u n i t s )  for 
t h e  R e v e l s t o k e  g a r n e t  a n d  7 5  t o  90 ,  a v e r a g e  8 2 ,  €or t h e  
Emera ld  Creek g a r n e t .  S i n c e  t h e  h a r d n e s s  is i n v e r s e l y  
p r o p o r t i o n a l  t o  t h e  w i d t h  of t h e  i n d e n t a t i o n ,  t h e s e  
t r a n s l a t e  i n t o  t h e  r e l a t i v e  h a r d n e s s e s  of 1.33 a n d  1 . 2 2  
l i s t e d  a b o v e .  The R e v e l s t o k e  g a r n e t  would seem t o  be a 
l i t t l e  harder ,  i f  a n y t h i n g ,  t h a n  t h e  Emera ld  C r e e k  g a r n e t .  

A thin s e c t i o n  of each g a r n e t  c o n c e n t r a t e  was a l s o  
p r e p a r e d ,  i n  o r d e r  t o  s u p p l e m e n t  b i n o c u l a r  m i c r o s c o p e  
e x a m i n a t i o n  of t h e  g r a i n s ,  These  e x a m i n a t i o n s  r e v e a l e d  t h a t  
b o t h  g a r n e t s  c o n t a i n  numerous i n c l u s i o n s ,  commonly v a r y i n g  
be tween 0 . 0 1  a n d  0 . 1  mm i n  s i z e .  T h e s e  i n c l u s i o n s  i n c l u d e  
q u a r t z ,  f e l d s p a r ,  b i o t i t e ,  and  s i l l i m a n i t e  i n  b o t h  cases. 
P e r h a p s  more s i g n i f i c a n t l y ,  however,  t h e  e x a m i n a t i o n s  showed 
t h a t  t h e  R e v e l s t o k e  g a r n e t s  a r e  much more f r a c t u r e d  than 
t h o s e  from Emerald C r e e k ,  a n d  are  a l m o s t  i n v a r i a b l y  
i r r e g u l a r  f r a g m e n t s  r a t h e r  t h a n  t h e  e u h e d r a l  c r y s t a l s  common 
i n  t h e  Emerald C r e e k  c o n c e n t r a t e .  

were measured  on hand-p icked  s u b s a m p l e s  weighed  f i r s t  in a i r  
and t h e n  i n  water. 

The  s p e c i f i c  g r a v i t i e s  of the t w o  g a r n e t  c o n c e n t r a t e s  

D i s c u s s i o n  o f  ResuJAs- 

The  R e v e l s t o k e  g a r n e t s  seem t o  be c o m p a r a b l e  w i t h  t h e  
Emerald Creek  ga rne t s  i n  a l m o s t  e v e r y  way e x c e p t  i n  t h e i r  
d e g r e e  of f r a c t u r i n g  a n d  l a c k  of e u h e d r a l  c r y s t a l s .  T h i s  
m i g h t  be a d v a n t a g e o u s ,  t h o u g h :  a l t h o u g h  t h e  Emera ld  C r e e k  
g a r n e t s  may be t o u g h e r  or more d u r a b l e  as i n d i c a t e d  by  b o t h  
the crushing tests and t h e  e u h e d r a l  crystals ,  t h e  R e v e l s t o k e  
g a r n e t s  may be  c a p a b l e  of p r o d u c i n g  a s h a r p e r ,  more 
i r r e g u l a r  and a n g u l a r  o r  a b r a s i v e  p a r t i c l e .  

v a l u e  of  a b r a s i v e  g a r n e t  d e p e n d s  upon its h a r d n e s s ,  
t o u g h n e s s ,  cleavage o r  f r a c t u r e ,  and  p u r i t y .  "There  a r e  no  
s tandard  s p e c i f i c a t i o n s  a n d  t e s t s  f o r  a b r a s i v e  garnet, a n d  
actual u s e  is t h e  o n l y  means of v a l u a t i o n . "  The R e v e l s t o k e  
g a r n e t s  meet t h e  minimum r e q u i r e m e n t s  l i s t e d  by Ladoo and  
Myers ( h a r d n e s s  of at l e a s t  7 .5 ;  c o a r s e  g r a i n s  t h a t  w i l l  
y i e l d  s h a r p , ,  a n g u l a r  g r a i n s  i n  t h e  f u l l  r a n g e  of s i z e s  f rom 
2 0  t o  200 mesh; u n w e a t h e r e d ;  a n d  b r e a k i n g  i n  l o n g  scale- 
shaped g r a i n s ) .  The o n l y  v a r i e t i e s  u s e d  are t h e  i r o n - r i c h  
a l m a n d i n e  ox i ron -manganese  r i c h  r h o d o l i t e ,  which the 
R e v e l s t o k e  garne t  c e r t a i n l y  is. The d i f f e r e n c e s  i n  s p e c i f i c  
gravity a r e  not significant,, since as Ladoo and Myers point 
o u t ,  a s imi l a r  v a r i a t i o n  from 3.8 t o  4 . 1  c a n  e x i s t  i n  a 
s i n g l e  p r o d u c i n g  d e p o s i t .  

As m e n t i o n e d  i n  Ladoo a n d  Myers (1951), t h e  commerc ia l  
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recommended. 

C o n c l u s i o n s  

c a r r i e d  o u t ,  t o  be 
all i ts  p r o p e r t i e s  
T h i s ,  combine!d w i t h  
r a t h e r  t h a n  e u h e d r a  
( d u r a b l e )  t h a n  t h e  
a l s o  make it b r e a k  
more a b r a s i v e  a n d  t 
F u r t h e r  t e s t l l n g  by 

The R e v e l s t o k e  g a r n e t  a p p e a r s ,  f rom a l l  
c o m p a r a b l e  t o  t h e  Emerald 
e x c e p t  for its h i g h e r  fra 

I its occurrence as irregu 
1 crystals, seems t o  make  
Emerald C r e e k  g a r n e t .  Ho 
i n t o  t h e  e l o n g a t e d  f ragme 

, h e r e f o r e  more d e s i r a b l e  i 
use seems t o  be  w a r r a n t e d  and  Is 

t h e  t e s t i n g  
C r e e k  g a r n e t  

c t u r e  d e n s i t y .  
lar fragments 
it l e s s  t o u g h  

wever ,  i t  migh 
n t s  which are 
n t h e  i n d u s t r y  - -  
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APYEYDIX: SEM TRACES AND REFERENCE MATERIAL 
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