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GENERAL 

L o c a t i o n  : 

The f o u r  E w i n  C r e e k  l i c e n c e s  a r e  l o c a t e d  i n  t h e  F o r d i n g  

R i v e r  v a l l e y  a n d  c o v e r  t h e  l o w e r  p o r t i o n  o f  t h e  E w i n  C r e e k  

d r a i n a g e .  

and  1 1 4 ° 4 6 ' 3 0 "  w e s t  l o n g i t u d e .  

They  c e n t e r  a p p r o x i m a t e l y  5 0 ° 0 3 ' 3 0 "  n o r t h  l a t i t u d e  

A c c e s s  : 

The E w i n  C r e e k  l i c e n c e s  c a n  b e  r e a c h e d  v i a  t h e  Crows  N e s t  

R e s o u r c e s  l o g g i n g  r o a d  w h i c h  f o l l o w s  up  t h e  e a s t  s i d e  o f  t h e  

F o r d i n g  R i v e r .  New l o g g i n g  r o a d s  w e r e  c o n s t r u c t e d  i n  E w i n  C r e e k  

a n d  T o d h u n t e r  C r e e k  g i v i n g  e a s y  a c c e s s  t o  t h e  a r e a .  F o u r - w h e e l  

d r i v e  r o a d s  l e a d  f r o m  t h e  l o g g i n g  r o a d s  t o  o t h e r  a r e a s  o f  t h e  

1 i c e n c e s .  

U t i  1 i t i e s :  

A C a n a d i a n  P a c i f i c  s p u r  l i n e  a n d  n a t u r a l  g a s  p i p e l i n e  r u n  

a l o n g  t h e  b o t t o m  o f  t h e  F o r d i n g  R i v e r  v a l l e y ,  o n  t h e  w e s t e r n  

e d g e  o f  t h e  E w i n  C r e e k  l i c e n c e s ,  a n d  t e r m i n a t e  a t  t h e  F o r d i n g  

C o a l  m i n e  s i t e  15  k i l o m e t r e s  t o  t h e  n o r t h .  

T e l e p h o n e  s e r v i c e s  a n d  e l e c t r i c a l  p o w e r  a r e  a v a i l a b l e  a t  

t h e  E l k f o r d  t o w n s i t e  11 k i l o m e t r e s  s o u t h w e s t  o f  t h e  E w i n  C r e e k  

l i c e n c e s ,  i n  t h e  E l k  R i v e r  v a l l e y .  

1 



-I 



Kootenay Land Distr ic t ,  upper R k  area. 
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L a n d  D e s c r i p t i o n  a n d  O w n e r s h i p :  

D u r i n g  F e b r u a r y  o f  1968 ,  K a i s e r  R e s o u r c e s  L t d . ,  a c q u i r e d  

t h e  c o a l  r i g h t s  on  43 ,725 h e c t a r e s  o f  c o a l - b e a r i n g  l a n d s .  The  

f o u r  E w i n  C r e e k  l i c e n c e s  w e r e  p a r t  o f  t h e  a c q u i s i t i o n  a n d  c o v e r  

9 8 0  h e c t a r e s  o f  w h i c h  a p p r o x i m a t e l y  6 2 %  o r  6 0 8  h e c t a r e s  a r e  

c o a l  b e a r i n g .  

F i e l d  Work:  

G e o l o g i c a l  m a p p i n g  o f  t h e  Ew 

f r o m  mid -May  t o  l a t e  A u g u s t ,  1 9 7 8  

1 9 7 9 .  

I n  1 9 7 8  m a p p i n g  was d o n e  o n  

n C r e e k  l i c e n c e s  w e r e  c o n d u c t e d  

a n d  m id -May  t o  e a r l y  J u n e  

h e  s o u t h  s i d e  o f  E w i n  C r e e k ,  

o n  t h e  n o r t h  r i d g e  o f  Ewin C r e e k  a n d  o n  t h e  r i d g e  b e t w e e n  Unknown 

C r e e k  a n d  Tod  H u n t e r  C r e e k  ( I m p e r i a l  R i d g e ) .  C h a i n  a n d  compass  

s u r v e y i n g  was u s e d  f o r  l o c a t i o n  p u r p o s e s .  E s t a b l i s h e d  s u r v e y  was 

l i m i t e d  f o r  m o s t  o f  t h e  f i e l d  s e a s o n .  U n d e r h i l l  E n g i n e e r i n g  

e s t a b l i s h e d  new s u r v e y  a t  v a r i o u s  p o i n t s  t h r o u g h o u t  t h e  l i c e n c e s  

l a t e  i n  t h e  summer. Ten h a n d - t r e n c h e s  w e r e  p r o p o s e d  a n d  d u g  o n  

I m p e r i a l  R i d g e .  The c o a l  was m e a s u r e d  a n d  s a m p l e s  w e r e  t a k e n  f o r  

r a w  a s h  a n d  F . S . I .  t e s t i n g .  O t h e r  c o a l  o u t c r o p  a n d  t r e n c h e s  w e r e  

m e a s u r e d  a n d  s a m p l e d  t h r o u g h o u t  t h e  l i c e n c e s .  

. -_ 

I n  1 9 7 9  m a p p i n g  /was d o n e  o n  t h e  r i d g e  b e t w e e n  Tod  H u n t e r  C r e e k  

a n d  t h e  F o r d i n g  v a l l e y  ( T o d h u n t e r  R i d g e )  a n d  t h e  s o u t h  s i d e  o f  

E w i n  C r e e k .  Some u n i t  t h i c k n e s s  m e a s u r e m e n t s  w e r e  d o n e  o n  

I m p e r i a l  R i d g e  a n d  a s t r a t i g r a p h i c  c o l u m n  was c o n s t r u c t e d .  ( S e e  

A p p e n d i x ) .  
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The t e n  h a n d - t r e n c h e s  on I m p e r i a l  Ridge  were  d e e p e n e d ,  

measured  and sampled  a g a i n .  T h e  n i n e  t r e n c h e s  on t h e  t o p  o f  

t h i s  r i d g e  were s u r v e y e d  d u r i n g  t h e  summer. Some h a n d - t r e n c h e s  

were d u g ,  s a m p l e d  and measured  o n  T o d h u n t e r  Rid 

Two a d i t  s i t e s  were p r o p o s e d  f o r  t h e  s o u t h  

Creek. C o n s t r u c t i o n  o f  t h e  s i t e s  s t a r t e d  l a t e  

a d i t s  w i l l  be d r i v e n  e a r l y  i n  1980 .  

e .  

s i d e  o f  E w  

n 1 9 7 9  and 

n 

t h e  
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PHYSICAL F E A T U R E S  A N D  CLIMATE 

Topography:  

Ewin Creek has  a g r a d i e n t  o f  a b o u t  2 3  metres per k i l o -  

m e t r e  and f l o w s  t h r o u g h  t h e  c e n t e r  of  t h e  l i c e n c e s  i n  a f l a t  

v a l l e y  bot tom t h a t ,  i n  p l a c e s ,  i s  u p  t o  400  metres wide .  Two 

s t r e a m s ,  T o d h u n t e r  Creek and Unknown Creek, w i t h  g r a d i e n t s  o f  

a p p r o x i m a t e l y  38 metres per  k i l o m e t r e  f l o w  t h r o u g h  t h e  l i c e n c e s  

i n t o  E w i n  Creek f rom t h e  n o r t h e a s t .  These t h r e e  c reeks  d r a i n  

an  a r e a  o f  a p p r o x i m a t e l y  80 s q u a r e  k i l o m e t r e s  and c a r r y  l a r g e  

volumes o f  w a t e r  i n  t h e  l a t e  w i n t e r  and  s p r i n g  r u n - o f f .  

Mounta ins  r i s e  s h a r p l y  f rom t h e  v a l l e y  bo t tom and on t h e  

s o u t h  s i d e  o f  E w i n  Creek t h e y  r e a c h  a h e i g h t  o f  670 metres a b o v e  

t h e  v a l l e y  f l o o r .  Numerous s e a s o n a l  s t r e a m s  d r a i n  i n t o  Ewin 

Creek down t h e  n o r t h  f a c i n g  s l o p e  o f  t h i s  m o u n t a i n .  O n  t h e  n o r t h  

s i d e  o f  E w i n  Creek, I m p e r i a l  R i d g e  s t a n d s  460 t o  490 metres 

above  t h e  v a l l e y  f l o o r .  S e a s o n a l  d r a i n a g e s  on t h e  s o u t h e a s t  and  

e a s t  f a c i n g  s l o p e s  o f  t h i s  r i d g e  a r e  s p a r s e  w h i l e  on t h e  n o r t h -  

west f a c i n g  s l o p e ,  s e a s o n a l  d r a i n a g e s  a r e  more numerous.  

C 1  i mate :  

The c l i m a t e  and w e a t h e r  c o n d i t i o n s  i n  t h e  F o r d i n g  River - 
Ewin Creek a r e a  a r e  s i m i l a r  t o  t h a t  a r o u n d  Sparwood,  h a v i n g  p l e a s a n t  

summers and au tumns ,  r a i n y  and wet  s p r i n g s  and c o l d  winters  w i t h  

m o d e r a t e  s n o w f a l l s .  
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G E O L O G Y  

Gene ra l  : 

P r o m i n e n t  s a n d s t o n e  u n i t s  o u t c r o p  on t h e  n o r t h  and s o u t h  

s i d e s  o f  Ewin Creek. S a n d s t o n e ,  muds tone  and c o a l  o u t c r o p  

a l o n g  I m p e r i a l  R i d g e  and T o d h u n t e r  R idge .  Some o u t c r o p  o c c u r s  

a l o n g  road  c u t s  on t h e  s o u t h  s i d e  o f  E w i n  Creek,  b u t  i t  i s  

u s u a l l y  s l u f f e d  g i v i n g  l i t t l e  i n f o r m a t i o n .  

The Moose Mountain Member f o r m s  a p r o m i n e n t  s a n d s t o n e  

c l i f f  beyond t h e  l i c e n c e  boundary  on t h e  n o r t h  e n d  o f  I m p e r i a l  

r i d g e  and f a r t h e r  t o  t he  n o r t h  on T o d h u n t e r  R i d g e .  I t  can  be 

found  o u t c r o p p i n g  on t h e  n o r t h  s i d e  of Ewin Creek a s  wel l  a s  

t h e  s o u t h  s i d e  where t h e  e x p o s u r e  i s  n o t  a s  good.  

O n  t h e  s o u t h  s i d e  o f  E w i n  Creek, t h e  Kootenay Forma t ion  

a p p e a r s  t o  b e  i n  excess  o f  1 , 0 0 0  metres t h i c k .  I t  i s  i n  

e x c e s s  o f  600 m e t r e s  t h i c k  on I m p e r i a l  R i d g e ,  w i t h  o v e r  400 

m e t r e s  o f  s e c t i o n  w i t h i n  t h e  l i c e n c e  b o u n d a r y .  O n  T o d h u n t e r  

Ridge t h e r e  i s  l i t t l e  o r  no Kootenay Forma t ion  w i t h i n  t h e  l i c e n c e  

boundary .  

Elk Forma t ion  s a n d s t o n e  i s  t h o u g h t  t o  form t h e  t o p  o f  t h e  

r i d g e  on t h e  s o u t h  s i d e  o f  E w i n  Creek,  and may be p r e s e n t  w i t h i n  

t h e  l i c e n c e  boundary  on T o d h u n t e r  R i d g e .  

The E w i n  Creek l i c e n c e s  l i e  on t h e  e a s t  l i m b  o f  t h e  F o r d i n g  

r i v e r  S y n c l i n e .  T h e  b e d s  s t r i k e  n o r t h - s o u t h  and  d i p  a b o u t  40  

d e g r e e s  t o  t h e  west .  
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From t h e  o u t c r o p  o b s e r v e d  on  t h e  s o u t h  s i d e  o f  E w i n  

C r e e k  a n d  I m p e r i a l  R i d g e ,  t h e r e  a p p e a r s  t o  b e  n o  m a j o r  f a u l t i n g .  

To  t h e  n o r t h  o f  t h e  l i c e n c e  b o u n d a r y  o n  T o d h u n t e r  R i d g e  t h e r e  

a p p e a r s  t o  b e  a f a u l t ,  p o s s i b l y  a t h r u s t  c a u s i n g  d i s t o r t i o n s  i n  

t h e  b a s a l  s a n d s t o n e .  

The l a c k  o f  c o a l  g r e a t e r  t h a n  1 . 5  m e t r e s  o n  T o d h u n t e r  R i d g e  

w i t h i n  t h e  l i c e n c e  b o u n d a r y  may s u g g e s t  a f a u l t  r u n s  t h r o u g h  

t h e  T o d h u n t e r  v a l l e y .  T h i s  f a u l t  i s  p r o p o s e d  b e c a u s e  c o a l  seams 

on t h e  s o u t h  s i d e  o f  E w i n  C r e e k  c a n n o t  b e  c o r r e l a t e d  t o  T o d h u n t e r  

R i d g e .  T h e r e  i s  n o  s t r o n g  e v i d e n c e  f o r  t h e  f a u l t ,  a n d  t h e  l a c k  

o f  c o a l  o n  t h i s  p o r t i o n  o f  T o d h u n t e r  R i d g e  may b e  due  t o  t h e  

t h i n n i n g  05 t h e  seams o n  t h e  s o u t h  s i d e  o f  E w i n  C r e e k .  

Economi  c s  : 

On t h e  t o p  o f  I m p e r i a l  R i d g e  t h e r e  a r e  n i n e  c o a l  seams r a n g i n g  

i n  t h i c k n e s s  f r o m  2 m e t r e s  t o  10 m e t r e s .  The  r a w  a s h  f r o m  

s a m p l e s  r a n g e s  f r o m  7 . 2 %  t o  43 .6%.  

On T o d h u n t e r  R i d g e ,  t h e r e  a r e  s i x  o l d  a d i t s  t o  t h e  n o r t h  

o f  t h e  l i c e n c e  b o u n d a r y .  The d r y  a s h - f r e e  v o l a t i l e  m a t t e r  f o r  

f i v e  o f  t h e s e  a d i t s  r a n g e s  f r o m  2 6 . 6 %  i n  t h e  a d i t  l o w e s t  i n  t h e  

s e c t i o n  t o  33 .7% f o r  o n e  o f  t h e  a d i t s  h i g h e r  i n  t h e  s e c t i o n .  The  

c l e a n  a s h  r a n g e s  f r o m  7 .4% t o  8.4% a n d  t h e  F . S . I .  r a n g e s  f r o m  

1 . 5  t o  7 . 5 .  The  c o a l  i n  t h e  a d i t s  s h o u l d  c o r r e l a t e  w i t h  t h e  

seams on I m p e r i a l  R i d g e  a n d  may b e  a n  i n d i c a t i o n  o f  c o a l  q u a l i t y  

f o r  t h i s  R i d g e .  
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O n  t h e  s o u t h  s i d e  o f  Ewin Creek t h e r e  a r e  n i n e  o l d  a d i t s ,  

s i x  o f  which a r e  i n  seams g r e a t e r  t h a n  1 . 5  m e t r e s  t h i c k .  

P r e v i o u s  r e s u l t s  t a k e n  from t h e s e  a d i t s  i n d i c a t e  t h e  d . a . f .  

v o l a t i l e  m a t t e r  t o  r a n g e  from 26 .8% i n  t h e  a d i t  l o w e s t  i n  t h e  

s e c t i o n  t o  35 .4% i n  t h e  a d i t  h i g h e s t  i n  t h e  s e c t i o n  ( T a b l e  1 ) .  

Rese rve  e s t i m a t e s  b a s e d  on t h e  c o a l  i n  t h e  a d i t s  and o t h e r  c o a l  

o u t c r o p s  a r e  p l a c e d  a t  4 6 6  730 690 t o n n e s  ( T a b l e  2 ) .  T w o  new 

a d i t s  w i l l  b e  c o n s t r u c t e d  i n  1980 i n  seams lower  i n  t h e  s e c t i o n ,  

and more r e s e r v e  and q u a l i t y  d a t a  w i l l  be o b t a i n e d .  

Coal seams were measured  and sampled  w i t h i n  t h e  l i c e n c e  

boundary  o n  T o d h u n t e r  Ridge .  They r a n g e  i n  t h i c k n e s s  f rom 1 

m e t r e  t o  1 . 6  m e t r e s  and t h e  raw a s h  r a n g e s  f r o m  o v e r  20% t o  

j u s t  u n d e r  50%.  These  seams a r e  t h o u g h t  t o  be uppe r  Kootenay 

Forma t ion  b u t  a r e n ' t  d i r e c t l y  c o r r e l a t a b l e  w i t h  t h e  a d i t s  o n  t h e  

s o u t h  s i d e  o f  E w i n  C reek .  Economical c o a l  seams do o c c u r  n o r t h  

of  t h e  l i c e n c e  boundary  on  t h i s  r i d g e .  
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PROPOSALS 

The open h i l l s i d e s  of E w i n  Creek a r e  o f  m a j o r  i m p o r t a n c e  

a s  a w i n t e r  game r a n g e  f o r  b o t h  e l k  and Rocky Mountain b i g h o r n  

sheep  and a r e  unde r  c o n s t a n t  s c r u t i n y  by l o c a l  w i l d l i f e  g r o u p s .  

I n d i s c r i m i n a t e  r o a d  b u i l d i n g  and t r e n c h i n g  by c a t s  on t h e  n o r t h  

s i d e  o f  E w i n  Creek s h o u l d  be a v o i d e d  i n  o r d e r  t o  p l a c a t e  t h e  

l o c a l  c o n s e r v a t i o n i s t s .  T h i s  a r e a  i s  s u i t e d  a s  a t e s t i n g  g round  

f o r  t h e  l o c a t i o n  o f  c o a l  seams by use o f  g e o p h y s i c a l  methods .  A 

s u r v e y  l i n e  c o u l d  be r u n  a c r o s s  t h e  open  h i l l s i d e ,  a t  r i g h t  a n g l e s  

t o  t h e  s t r  

env i ronmen 

a l o n g  t h i s  

ke o f  t h e  b e d s ,  w i t h  a minimum of  d i s t u r b a n c e  t o  t h e  

. The v a r i o u s  g e o p h y s i c a l  methods  c o u l d  be t e s t e d  

l i n e  and t h e  r e s u l t s  c o r r e l a t e d  t o  t h e  i n f o r m a t i o n  

o b t a i n e d  a l o n g  the r o a d  on t h e  s o u t h  s i d e  o f  E w  

The a c c e s s  r o a d  a l o n g  t h e  s o u t h  s i d e  o f  E w  

c l e a n e d  o u t  and r e b u i l t .  T h e  g e o l o g y  u n c o v e r e d  

n Creek. 

n Creek s h o u l d  b e  

s h o u l d  be p i c k e d  

u p  and  c o a l  seams s h o u l d  b e  sampled  and m e a s u r e d .  

O r i l l h o l e s  a l o n g  t h e  r o a d  on t h e  s o u t h  s i d e  o f  E w i n  Creek 

s h o u l d  b e  d r i l l e d  i n  o r d e r  t o  determine c o a l  r e se rves  and t h e  

s t r u c t u r a l  f e a t u r e s  o f  t h e  s u b c r o p .  More a d i t s  on t h e  s o u t h  s i d e  

of E w i n  Creek would be u s e f u l  i n  d e t e r m i n i n g  c o a l  q u a l i t y  o f  t h e  

lower  seams.  

1 0  
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TABLE 2. EWIN CREEK LICENCES PROJECTED RESERVE ESTIMATE OF TONNES OF COAL I N  PLACE. 

1 Seam (p ro jec ted  
f rom t rench )  

2 Seam (p ro jec ted  
f r o m  t rench)  

3 Seam ( p r o j e c t e d )  
4 Seam (p ro jec ted )  
5 Seam (p ro jec ted )  
6 Seam (p ro jec ted )  
7 Seam (p ro jec ted )  
8 Seam (p ro jec ted )  
9 Seam (p ro jec ted )  

A d i t  1 Seam 

A d i t  2 Seam 

A d i t  3 Seam 

A d i t  4 Seam 

A d i t  5 Seam 

A d i t  6 Seam 

A d i t  7 Seam 

A d i t  8 Seam 

( p r o j e c t e d )  

( p r o j e c t e d )  

( p r o j e c t e d )  

(p ro jec ted )  

( p r o j e c t e d )  

( p r o j e c t e d )  

(p ro jec ted )  

(p ro jec ted )  

Average d i p  
o f  seam 

40' 

;$ 

3 

40: 
400 
400 
400 

31 

31' 

31 

31 

31 

31' 

31 

31 

True 
Thickness 

(m) 

2.94 

2.09 
3.56 
4.11 

10.36 
4.42 
4.29 
3.43 
5.05 

3.05 

1.52 

1.52 

1.22 

1.89 

1.52 

5.24 

2.44 

V e r t i c a l  
Thickness 

(m) 

3.84 

2.73 
4.65 
5.37 

13.52 
5.77 
5.60 
4.48 
6.59 

3.56 

1.77 

1.77 

1.43 

2.20 

1.77 

6.11 

2.85 

Tonnes o f  coal  
i n  p lace  

36 284 571 

25 565 411 
43 129 286 
47 941 402 

106 898 470 
44 080 664 
40 512 360 
30 841 716 
42 173 862 

12 144 548 

5 766 448 

4 582 105 

3 276 745 

4 650 504 

3 452 827 

10 822 215 

4 607 595 

Reserves a re  bounded 
by Ewin Creek L icence 

Boundary 

Reserves a r e  bounded 
by Todhunter Creek o r  
by Ewin Creek L icence 

Boundary 

TOTAL COAL I N  PLACE . . . . . . . 466 730 690 tonnes 



A P P E N D I X  



PARTLY 
UNIT 

. . _  
. . .  

. .  
- .  .. ~ 

. .. .... ...-. .. - 
* .., 
. .. . . .  . .  . - .  . . _  . . .  

0 

TRENCH G 

TRENCH H 

TRENCH I 

MOOSE MTN. MEMBER 

TRENCH E 

TRENC 
F 

LEGFND 

SANDSTONE 

SPARWOOD KAIStR m r  P L  

RESOURCES 
133-10-4 

IMPERIAL RIDGE 

STRATIGAPHC COLWN 
THKKNESSES AWIOXIMATE 

DRAWN J.AH. I DATE FEU9BO 
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R e s e r v e  E s t i m a t e  C a l c u l a t i o n  M e t h o d  

The  c o a l  seams u s e d  i n  t h e  r e s e r v e  e s t i m a t e  w e r e  p r o j e c t e d  

f r o m  a d i t s  a n d  t r e n c h e s .  The t r u e  t h i c k n e s s  o f  e a c h  seam was 

known as  w e l l  a s  a n  a v e r a g e  d i p .  The v e r t i c a l  t h i c k n e s s  f o r  t h e  

seams w e r e  c a l c u l a t e d  u s i n g  t h e  f o l l o w i n g  e q u a t i o n :  

T r u e  t h i c k n e s s  
c o s .  d i p  a n g l e  

V e r t i c a l  T h i c k n e s s  = 

The  a r e a  w i t h i n  t h e  l i c e n c e  b o u n d a r y  e a c h  seam c o v e r e d  was 

o b t a i n e d  by u s i n g  a p l a n i m e t e r .  W i t h  t h e  a r e a  a n d  t r u e  t h i c k n e s s  

known, t h e  c o a l  r e s e r v e s  c o u l d  b e  c a l c u l a t e d  b y  t h e  f o l  o w i n g  

m e t h o d :  

2 3 A r e a ( m  ) x V e r t i c a l  t h . ( m )  = Vo lume (m ) 

Vo lume(m ) x 1 . 3 6  t o n n e s / m 3  = 

1 . 3 6  t o n n e s / m 3  C o n v e r s i o n  f a c t o r  
3 T o n n e s  

1 5  





- LEGEND 

@ SILTSTONE MUDSTONE 

ELOOM PROJECTIONS 

RESOURCES 

SECTION 5,548,900 N 

. ' J.A H. FEB ,1980 

. . .  J A H .  bCRIZONTAL SCALE 1'5,000 

MRTICAL SCALE 1:5,000 

135-20-3. 



TABLE 1 \ I  of 2 )  

WMAf 

AMT 

NO 

E W I N  CR .~ 

1 

2 

3 
5 

- 
a 

TOnHllNl 
1 

2 

3 
4 
5 

!DL  
SAMPLE 

N 0. 

EK 

ILB.Lu  

- 

- 
E W I N  
T.RFFK 
Trench 
A 
Trench 
R 
Trench r. 
Trench 

D - 

THICK. DATE 

(4 Smpld. 

RAW COAL I 

. 

13.5 8.4 23.3 67.3 4.5 78.3 1 . 5 0  

11.3 3.0 7.6 30.6 60.7 2.5 75.5 1 . 5 0  

- 
7 . 2  N.C. 7- 

74 R N T .  ~. - 
43.6 N.C. 

19.3 N.C.  

- " 
-- 


