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VINCENT OPTION 

UPPER. ELK VALLEY, BR - I T  ISI I  COZUMB --- 124 

GEOLOGICAL REPORT - - 

A d r i l l i n g  programme c o n s i s t i n g  of t h r e e  bore  h o l e s  w a s  
c a r r i e d  o u t  i n  August of 1371 b y  Rio T i n t o  Canadian Exp lo ra t ion  
Limited on a  p r o p e r t y  op t ioned  from C .  Vincent  C o n s t r u c t i o n  Ltd.  
i n  t h e  Upper Elk Va l l ey  of B r i t i s h  Columbia. The d r i l l i n g  
c o n s i s t e d  of 2 , 4 0 0  f e e t  of r e v e r s e  c i r c u l a t i o n  r o t a r y  d r i l l i n g  
and i n t e r s e c t e d  a t o t a l  of 384 f e e t  of c o a l  i n  a l l  t h r e e  h c l e s .  
An i n d i c a t i o n  a s  t o  t h e  q u a l i t y  of i c o a l  w a s  o b t a i n e d  from twenty- 
f i v e  samples ana lysed  by Cyclone Engineer ing  S a l e s  L td .  of 
Edmonton and i s  d e a l t  w i t h  l a t e r  i n  t h e  r e p o r t .  

References  a r e  made t o  a  f o u r t h  h o l e  d r i l l e d  on an  
a d j o i n i n g  p r o p e r t y ,  t h e  Cass idy  Opt ion,  which l ies  d i r e c t l y  
t o  t h e  n o r t h  of t h e  Vincent Option i n  A l b e r t a .  

The work done by W. J. Hennessey of Ca lga ry  on beha l f  
of Rio T i n t o  is g r a t e f u l l y  acknowledged and h i s  a d v i c e  and 
a s s i s t a n c e  enabled  the programme t o  r u n  more e f f i c i e n t l y .  M r .  
R .  A.  Benkis is  g r a t e f u l l y  acknowledged f o r  h i s  a d v i c e  and 
a s s i s s t a n c e  du r ing  t h e  f u l l  cou r se  of o p e r a t i o n s  and he  i s  
r e s p o n s i b l e  f o r  t h e  s t a t i s t i c a l  summation of t h e  q u a l i t a t i v e  
c o a l  anal .ys is  inc luded  i n  t h i s  r e p o r t .  

_ _ -  -----..- -- 
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VINCENT O P T I O N  --.--- 

UPPER ELK VALLEY, BK I ' T I S K  COLTJMB I A  --- - 
GEDLOGICAL REPORT 

INTRODUC T I O N  --..----..- 

The Vincent  p r o p e r t y  l i e s  i n  t h e  Upper E lk  Va l l ey  of  
s o u t h e a s t  B r i t i s h  Columbia and ex t ends  s o u t h  from t h e  Albe r t a -  
B r i t i s h  Columbia prov inc j .a l  boundary f o r  approximate ly  11 m i l e s  
t o  t h e  conf luence  of  t h e  Elk  River  and Cadorna Creek. 

An unimproved f o r e s t r y  r o a d ,  main ta ined  by Ca lga ry  Power, 
t r a v e r s e s  t h e  p r o p e r t y  and p rov ides  a c c e s s  from t h e  n o r t h  and 
sou th .  To t h e  n o r t h ,  t h e  road  l i n k s  up w i t h  t h e  Kananaskis Hwy., 
a n  improved f o r e s t r y  r o a d ,  which j o i n s  t h e  Trans-Canada Highway 
(#I.) nea r  Seebe some 40 m i l e s  w q s t  of Ca lga ry ,  A l b e r t a .  To t h e  
s o u t h ,  t h e  road  l i n k s  up wi th  a n  improved f o r e s t r y  road  which 
j o i n s  t h e  Crowsnest Highway ( # 3 )  a t  Sparwood, B r i t i s h  Columbia. 

The Elk  Va l l ey  is a  nor thwes t - sou theas t  t r e n d i n g  v a l l e y  
between t h e  F ron t  Range of t h e  Rocky Mountains t o  t h e  sou thwes t  
and t h e  Elk  Range t o  t h e  n o r t h e a s t .  The Elk  Pass a t  t h e  n o r t h  
end of t h e  p r o p e r t y  has  an  e l e v a t i o n  of 6 ,500  f e e t  w h i l e  t h e  
sou th  end of t h e  p r o p e r t y  is  a t  5 ,300  f e e t  above sea l e v e l .  
Tohermory H i l l  i n  t h e  r e g i o n  of  t h e  Elk  Pass  i s  t h e  h i g h e s t  p o i n t  
on t h e  p r o p e r t y  w i t h  an  e l e v a t i o n  of  6 ,750  f e e t  above sea l e v e l .  

For a  f u l l e r  d e s c r i p t i o n  of topography and l o c a t i o n ,  
r e f e r  t o  "Geological  Repor t ,  Vincent  Opt ion,  Upper E lk  V a l l e y ,  
B r i t i s h  Colunhia"  of January  1971,  by R .  A.  Benkis.  

PREVIOUS WORK - 
L i t t l e  i s  known r e g a r d i n g  c o a l  exp l -ora t ion  i n  t h e  Upper 

E l k  Va l l ey  of B r i t i s h  Columbia p r i o r  t o  excu r s ions  i n t o  t h e  f i e l d  
by Rio T i n t o  Canadian Exp lo ra t ion  Limited.  It  is r ecogn ized ,  

however, t h a t  some work was done i n  t h e  e a r l y  y e a r s  of  t h i s  
cen tu ry .  A few o l d  a d i t s  were encountered d u r i n g  a  p r o p e r t y  
examinat ion i n  June of 1970 which were b e l i e v e d  t o  have been 
worked i n  t h e  e a r l y  1 9 0 0 ' s .  

-----. ----- - 
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Geological  SUL-vcy of Caria.da 1.lemoi r 53 (Dowl .i ng ,  pp 74) 
publ i shed  i n  XOl.?. , resu.l.ted from i n v e s t i g a t i o n s  i n  t h e  e a r l y  
p a r t  of t h e  c e n t u r y  and r e p o r t s  a n a l l i s i s  of t h r e e  c o a l  samples 
taken from s - d m s  nea r  E l l ;  Lakes a t  t.he n o r t h e r n  end of  t h e  
p rope r ty .  

In 1.969, a  reconnaissa .nce of t h e  Upper E lk  Va l l ey  by 
R j . 0  T i n t o  Canadian Exploratioil  L i n i t e d  r ecocp ized  s e v e r a l  c o a l  
occur rences  wliich r e s u l t e d  i n  the o p t i o n i n g  of t h e  p r o p e r t y  and 
a mapping and. p r o s p e c t i n g  excu r s ion  i n  t h e  sun-mer of 1970,  
During t h i s  v i s i t  (June and J u l y  1970) numerous c o a l  occur rences  
were mapped and a l t hough  t h e  s t r u c t u r a l  geology of t h e  a r e a  
appeared compl ica ted ,  t h e  q u a n t i t y  of c o a l  found l e d  t o  a d d i t i o n a l  
work i n  August 1-971. 

EXPLOitnTION - AUGUST 1971 -. . -- - 
A d r i l l i n g  programme c o n s i s t i n g  of seven h o l e s  was l a i d  

o u t  f o r  t h e  Vincent Opt ion,  b u t  owing t o  h ighe r  o v e r a l l  c o s t s ,  
on ly  t h r e e  of t h e  h o l e s  Icere d r 2 l l e d .  The purpose of  t h e  
programme was t o  i n t e r s e c t  t h e  coa l -bea r ing  Kootenay Formation 
and t o  o b t a i n  c o a l  samples f o r  q u a l i t a t i v e  a n a l y s i s .  

Armsco Exp lo ra t ion  Limited of Ca lgary  moved a D-8 ' C a t '  
i n t o  t h e  a r e a  i n  e a r l y  August and a f t e r  improving t h e  Ell: Va l l ey  
road ,  p repared  t h e  d r i l l  s i t e s .  A s e t b a c k  i n  t h e  commencement 
of d r i l l i n g  occured when Rig 58 ,  owned and ope ra t ed  by Big 
1ndian D r i l l j - n g  Ltd.  of Ca lga ry ,  was r o l l e d  e n r o u t e  t o  t h e  
p r o p e r t y .  D r i l l i n g  commenced on t h e  Vincent  Option w i t h  t h e  
completion of C.V,-1  on t h e  Cass idy  Opt ion,  August 1 9 t h  and was 
concluded wi th  t h e  con-tpletion of h o l e  C.V,-4, August 3 1 s t ,  1971. 
( P l a t e  4 )  . 

A t r a i l e r  camp, s u p p l i e d  by Corab S e r v i c e s  Ltd.  of Calgary  
w a s  e s t a b l i s h e d  a t R i v e r s i d e  F l a t s  a l o n g  t h e  Elk  River  some 
t e n  m i l e s  sou th  of  t h e  a r e a  of o p e r a t i o n s .  ( P l a t e  2 )  

The t h r e e  h o l e s  d r i l l e d  were a long  t h e  E l k  Pass  Road 
s e p a r a t e d  by approximate ly  $ of a  m i l e .  C.V.-2 was t h e  most 
n o r t h e r l y  of t h e  three and was l o c a t e d  4 of a m i l e  s o u t h  of t h e  
Alberta-Br i t i s h  Columbia P r o v i n c i a l  Boundary. A l l  h o l e s  w e r e  
d r i l l e d  t o  a  dep th  of approximate ly  800 f e e t .  Downhole cav ing  
i n  ho le  C.V.-2 p revented  deeper  p e n e t r a t i o n  and a l s o  p reven ted  
a  complete l o g  of t h e  ho le .  Roke O i l  E n t e r p r i s e s  Ltd.  of Ca lga ry  
probed t h e  h o l e s  w i t h  Gamma-Kay, Neutron and s i d e w a l l  d e n s i t y  
t o o l s .  
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Armsco Exp lo ra t ion  Ltd.  commenced t h e  ' c l e a n  'up  ' operd t i o n  
September 3rd and brought  t h e  programme t o  complet ion September 
9 t h ,  1 9 7 1  when it w a s  i n s p e c t e d  and approved by t h e  B r i t i s h  
Columbia F o r e s t  S e r v i c e .  

Genera.]. --- 
Kootenay s t r a t a  i n  t h i s  a r e a  is  p a r t  of  t h e  Lewis T h r u s t  

P l a t e  and owes i t s  p r e s e n t  p o s i t i o n  t o  deformat ion and e r o s i o n  
subsequent  t o  t h e  ~ a r a m i d e  Orogeny. . The rocks  s t r i k e  northwest.- 
s o u t h e a s t  and d i p  f a i r l y  s t e e p l y  t o  t h e  wes t .  ( P l a t e  #3)  The 
r e g u l a r  succes s ion  of s t r a t a  is  i n t e r r u p t e d  by t h r u s t i n g  and 
f o l d i n g  which s t r i k e s  o r  t r e n d s  s u b p a r a l l e l  t o  t h e  s t r i k e  of 
t h e  rocks .  

The lower c o n t a c t  of t h e  Kootenay l i e s  conformably on 
t h e  F e r n i e  S h a l s s  and i s  exposed a t  v a r i o u s  p l a c e s  a long  t h e  
e a s t e r n  edye of t h e  p r o p e r t y .  The upper c o n t a c t  is o v e r l a i n  
by t h e  Elk  format ion  i n  the sou th  and n o r t h ,  b u t  d i s a p p e a r s  
under t h e  Bourgeau Thrus t  i n  t h e  c e n t r e  r e g i o n .  

Outcrop over  t h e  p r o p e r t y  is poor due t o  a t h i c k  cover  
of g l a c i a l  till, s o i l  and o t h e r  d e b r i s .  

S t r a t i q r a p h y  

TABLE OF FORMATIONS 

Era - Per iod  

Cenozoj-c Quar t e r n a r y  

Group o r  
Formation B r i e f  D e s c r i p t i o n  - 

Overburden of  
g r a v e l ,  g l a c i a l  
till, and s o i l  

--- UNCONFORMITY --- 

Mesozoic Cre taceous  Ela i rmore  Non-mar i n e  
G r  oug conglomerates  

s ands tones  and 
s h a l e s  

Thickness  
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Group o r  

Cre taceoas  E l k  
Forma t i o n  

Cre taceous  Kootenay 
J u r a s s i c  Format ion  

J u r a s s i c  F e r n i e  
~r oup 

Non-mar i n e  
s ands tone ,  conglo-  
m e r a t i c  sands  t o n e ,  
and conglomerate 

Non-mar i n e  , 
sands tone ,  s h a l e  
conglomera t ic  
sands tone  and c o a l  

Marine s h a l e ,  
s i l t s  tone  and 
sands tone  

T r i a s s i c  Spray River  Marine,  s i l t -  
Formation s t o n e s ,  s i l t y  

s h a l e s  and w h i t e  
quar  t z o s e  
sands tones  
Dolomit ic  i n  p a r t  

Pa laeozoic  Undivided 

--- DISCONFORMITY --- 

Limestones,  dolo- 
m i t e s ,  q u a r t z i t e s ,  
c h e r t  & d a r k  s h a l e  
mos t ly  marine . 

Undivided Pa l eozo ic s  -- 
Limestones,  dolomites, q u a r t z i t e s ,  c h e r t  beds  and 

dark  g rey  c a l c a r e o u s  s h a l e s  mos t ly  of marine o r i g i n  make up t h i s  
group.  The format ions  of t h e  Pa l aeozo ic  form t h e  mountains of 
t h e  Elk  Range t o  t h e  e a s t  and t h e  E a s t e r n  F ron t  Range t o  t he  
west  of t h e  p r o p e r t y .  The Pa l aeozo ic s  of t h e  E a s t e r n  F r o n t  
Range a r e  t h r u s t  over  t h e  l e s s  competent beds of t h e  Kootenay 
Formation by t h e  Bouryeau Thrus t .  

S ~ r x  -. River  Formation 

The rocks  of t h e  Spray River  Formation l i c  d iscon-  
formably on t h e  Pa l aeozo ic s .  These rocks  a r e  modera te ly  
competenh and c o n s i s t  of g ray  t o  da rk  g r a y  s i l t s t o n e s ,  s i l t y  

RIO T I N T O  C A N A D I A N  E X P L O R A T I O I J  L I M I T E D  
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s h a l e s  and whi te  q u a r t z o s e  s; lndstones which a r e  i n  p a r t  do lomi t i c .  
~ h c  format ion  i n  this a r e a  i s  about  1090 f e e t  t h i c k  and is found 
outcropping on t h e  southties t e r n  f l a n k  of t h e  Elk Range. 

The rocks  of t h e  F e r n i e  Group l i e  disconformably 
t h e  Spray River  Porm;ltion and c o n s i s t  mainly  of marine  b l a c k  
g ray  f i s s i l e  s h a l e  w i t h  s i l t s t o n e  and s i l t y  s h a l e  i n t e r b e d s .  
Some green g l a u c o n i t i c  s h a l e s  a r e  found i n  t h i s  group.  

on 
and 

Kootenay Formation - 

The Kootenay Formation conformably o v e r l i e s  t h e  
F e r n i e  Group and i s  f o r  t h e  most p a r t  composed of non-marine 
s t r a t a .  A n  excep t ion  is  t h e  b a s a l  sands tone  u n i t  which is  
marine and t r a n s i t i o n a l  . 

The b a s a l  sands tone  u n i t  i s  comnonly a mass ive ,  
medium t o  da rk  g r a y ,  f i n e  t o  medium g ra ined  w i t h  subanqular  - 
t o  subrounded g r a i n s ,  s a l t  and pepper sands tone .  L o c a l l y  t h i s  
u n i t  i s  of a medium o l i v e  g r a y  co lou r  and i s  40 '  t o  6 0 '  t h i c k .  

The bu lk  of t h e  Kootenay c o n s i s t s  of medium g r a y  
s h a l e s ,  s i l t y  s h a l e s ,  s i l t s t o n e s  and sands tones .  In  t h e  upper 
p a r t  of t h i s  fo rma t ion ,  some conglomera t ic  s ands tones  
have been observed.  The beds a r e  l e n t i c u l a r  and grade  l a t e r a l l y  
i n t o  one ano the r  making c o r r e l a t i o n  d i f f i c u l t .  

Coal is  an  impor tan t  c o n s t i t u e n t  of t h e  Kootenay 
Formation and seams have been found up  t o  t h i r t y - f o u r  f e e t  
t h i c k .  

E lk  Formation - 
The Elk  Formation l i e s  conformably on t h e  Kootenay 

Formation and ou tc rops  i n  t h e  nor thwes t  and s o u t h e a s t  r e g i o n s  
of t h e  p r o p e r t y .  The Elk  Formation i s  commonly a r e s i s t a n t  r i d g e  
forming c h e r t  pebble  conglomerate in te rbedded  w i t h  medium t o  
l i g h t  gray, f i n e  t o  c o a r s e  g ra ined  sands tones .  The conglomerate  
beds a r e  markedly d i f f e r e n t  from t h e  b a s a l  B l a i r  more conglome- 
r a t e .  The Elk conglomerate f r a c t u r e s  through t h e  m a t r i x  and 
wea thers  m ~ r e  r e a d i l y  t han  does t h e  Blai rmore conglomerate which 
is  v e r y  s i l i c e o u s  and f r a c t u r e s  through t h e  pebb le s .  
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~ The Blairrnorc Group r e s t s  d isconformably on t h e  Elk 
I Formation b u t  i s  a b s e n t  i n  t h e  p r o p e r t y  a r e a ;  it is  probably  

Lost  under t h e  Rourgeau Thrus t .  

The Blairmore Group cornmonly c o n s i s t s  of a b a s a l  
c h e r t ,  pebb1.e conglomerate which i s  ex t remely  r e s i s t a n t  over- 
l a i n  by sands tone  and s h a l e s  of non-marine o r i g i n .  

The Quar t e r n a r  y i s  r e p r e s e n t e d  by t h e  overburden 
c o n s i s t i n g  of g r a v e l ,  g l a c i a l  t i l l ,  c l a y  s o i l .  

C o r r e l a t i o n  ---- 
The absence of any good cont inuous  marker h o r i z o n s ,  

p robably  due t o  d e l t a i c  d e p o s i t i o n  and m o d i f i c a t i o n  t o  t h e  
s t r a t a  by t ec ton i sm,  r e n d e r s  c o ~ r e l a t i o n  d i f f i c u l t .  Using t h e  
Ganuna-Ray and Neutron Logs, c o r r e l a t i o n  of s t r a t a  p e n e t r a t e d  by 
t h e  bore  h o l e s  has  been a t tempted  b u t  i s  n o t  e n t i r e l y  convinc ing .  
A number of marker ho r i zons  were i s o l a t e d  b u t  t h e  s t r a t a  between 
t h e s e  ho r i zons  i s  incons is t e n t .  The v a r i a t i o n  i n  l i t h o l o g y  and 
t h i c k n e s s  i s  exp la ined  by s t r u c t u r a l  and d e p o s i t i o n a l  f e a t u r e s .  
The t a b l e  below l i s t s  p o s s i b l e  c o r r e l a t i v e  p o i n t s  which were 
used t o  f a c i l i t a t e  a c o r r e l a t i o n .  

POSSIBLE CORRELATIVE POINTS TI-LROUGH HOLES C .V.-1 t o  C .V, -4  - - 

Assuming t h e  above c o r r e l a t i o n  t o  be  a c c u r a t e ,  t hen  
t h e  purpose of t h e  d r i l l i n g  programme t o  i n t e r s e c t  s u c c e s s i v e  
i n t e r v a l s  of t h e  Kootenay Formation,  w i t h  a l i t t l e  o v e r l a p  w a s  
n o t  r e a l i z e d .  

R I O  TINTO C A N A D I A N  E Y P L . O R A T I O N  L I M I T E D  



Because of t h e  d i s t a n c e  s e p a r a t i n q  t h e  d r i l l  h o l e s  
and t h e  v a r i a t i o n  i n  l i k h o l o g y  of t h e   con^ le , l ta l  d e p o s i t s ,  t h e  
aut1;or qucs Lions t h e  v a l i d i t y  of a t t e m p t i n 9  c o r r e l a t i o n  a t  t h i s  
t ime ,  b u t  does s o  w i t h  r e s e r v a t i o n s .  (See c o r r e l a t i o n  c h a r t  
su1~n1itted wi th  t h i s  r e p o r t ;  pocke t  G-3374) 

S t r u c t u r e  

L i t t l e  more can be added t o  t h e  s t r u c t u r a l  p i c t u r e  
of  t h e  Vincent  p r o p e r t y  over and above t h a t  d e s c r i b e d  i n  a 
prev ious  g e o l o g i c a l  r e p o r t  of January  1971.. Gene ra l ly ,  t h r u s t i n g  
s u b p a r a l l e l  t o  t h e  s t r i k e  of t h e  beds i n t e r u p t s  t h e  normal suc- 
c e s s i o n  of s t r a t i g r a p h i c  e v e n t s .  Because of l i t h o l o g y  v a r i a t i o n s ,  
and s c a r c e  o u t c r o p ,  t h e s e  t h r u s t  s l i c e s  cannot  be  a c c u r a t e l y  
l o c a t e d  r e n d e r i n g  a s t r u c t u r a l  i n t e r p r e t a t i o n  which is g e n e r a l i z e d  
and n o t  a c c u r a t e .  

Three s t r u c t u r a l  c r o s s  s e c t i o n s  were p repa red  p a s s i n g  
through each  of t h e  bore  h o l e s  and approximate ly  a t  r i g h t  a n g l e s  
t o  t h e  s t r i k e .  Where a v a i l a b l e :  s u r f a c e  exposures  w e r e  incorpo- 
r a t e d  i n t o  t h e  s e c t i o n s .  One s e c t i o n  through a l l  t h e  bo re  h o l e s  
was prepared  i n  a n  a t t e m p t  t o  show t h e  r e l a t i o n s h i p  between t h e  
h o l e s  and s u r f a c e  exposure .  ( ~ n c l u d e d  i n  t h i s  r e p o r t  i n  pocke t  
G-2567 t o  2570) 

I f  t h e  above c o r r e l a t i o n  is  accep ted  a s  a c c u r a t e ,  t hen  
t h r u s t  f a u l t s  presumably a r e  r e s p o n s i b l e  f o r  b r i n g i n g  s e c t i o n s  of  
t h e  Kootenay s t r a t a  back t o  t h e  s u r f a c e .  The s u r f a c e  t r a c e  of 
t h e  t h r u s t s  would p a s s  between t h e  h o l e s  s t r i k i n g  n o r t h  t o  nor th-  
w e s t .  

COAL 
LIQ.c 

A t o t a l  of  384 f e e t  of c o a l  i n  a l l  t h r e e  bore  h o l e s  
w a s  i n t e r s e c t e d  b u t  of t h i s  over 100 f e e t  of c o a l  occupied seams 
of  less than  s i x  f e e t  i n  t h i c k n e s s .  The c a l c u l a t e d  t r u e  t h i c k n e s s  
(u s ing  d i p s  measured a t  t h e  s u r f a c e  of  each h o l e )  of what i s  
cons ide red  mineable  c o a l  i s  on ly  180 f e e t  g i v i n g  an  o v e r a l l  

---...-. f .  

approximate s t r i p p i n g  r a t i o  of 8: 1. The i d e n t i f i a b l e  c o a l  
ho r i zons  were p icked  from t h e  Gamma-Ray and s i d e w a l l  Dens i ty  
Logs and a r e  l i s t e d  below: 

R I O  T I N 1 0  CANADlhN E X P L O R A T I O N  L I M I T E D  



N o .  .- .- 

1. 2 .2 '  Not analysed-  
P r b l y  weathered 

2 .2 '  Horizon i n  3  
2 .8 '  benches.  Not 

sampled because 
of h i g h  a s h  

2 . 2 '  Conten t  and 
sma1.l size of 
seams 

178 '  - 1 8 4 '  6 '  4 . 2 '  Horizon bad ly  
184 '  - 195 ' 1 ' 1 . 0 '  s p l i t  sma l l  
199 '  - 204'  5  ' 3 . 5 '  c o a l  i n t e r v a l s  
217 ' - 220'  3 '  t 2 .2 '  Samples showed 
229' - 231' 2 ' 1 . 5 '  predominant ly  

s h a l e  t h e r e f o r e  
no samples 
ana lysed .  

1 . 5 '  Horizon i n  2 
7 .1 '  benches.  Only 5 '  

of c o a l  sampled 
No a n a l y s i s  

341' - 350' 9 '  6 . 4 '  Horizon i n  2  
353 '  - 3G3' 1 0 '  7 . 1 '  benches.  Higher 

bench predomi- 
n a n t l y  s h a l e .  
Lower bench 
ana lysed .  

9 . 9 '  Horizon i n  2  
5 .7 '  benches.  Upper 

bench sampled. 
Lower bench 
showed predomi- 
n a n t l y  c o a l y  s h  
and was n o t  
ana lysed .  

7 . 1 '  Samples showed 
carbonaceous 60 
c o a l  s h a l e  and 
w e r e  n o t  ana lyse  

RlO 1lNTO C A N A r j l A ; q  E X P L O R A T I O N  L J M I T C  D 
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-__-- --- _-__- - - - -  _ _ _ -  - 

*True 

No. .I;? terv"i1 Th ic?:nc --- s s - I1hic1c.ness Comments 
----.." --- - 

8 .  748' - 798 '  5 0 '  35.4 ' I n t e r v a l  d i v i d e d  
i n t o  3 samples f o r  
a n a l y s i s .  No log 
o b t a i n e d  f o r  t h i s  
seam. 

J; True ~11icl;ness of t h e  c o a l  w a s  ca lcu l .a ted  u s i n g  a d i p  
of 45O S.W. 

COAL HORIZONS C.V.-2  

*True 

No. I n t e r v a l  - ---̂-- 

Thickness  Thickness  - Comments - 

1. 1 9 ' -  22 '  3  ' 1 . 9 '  
3 6 ' -  4 0 '  4 ' 2 .7 '  

b 

2. 6 7 '  - 7 0 '  3 ' 1 . 9 '  Samples a r e  small 
8 6 '  - 9 0 '  4  ' 2.7 ' and lncrny showed 

1 . 9 '  high ash and 9 5 ' -  9 8 '  3  ' 
w e r e  n o t  s e n t  f o r  
a n a l y s i s  

3. 1 2 9 ' - 1 3 2 '  3  ' 1 . 9 '  
135 '  - 137 '  2  ' 1.1' 

4. 1 7 2 ' - 1 7 6 '  4 '  2 . 7 '  

5.  2 4 9 ' - 2 5 4 '  5  ' 3 . 4 '  Only 3 '  of  c o a l  
recovered-not  
ana lysed  

6 .  332' - 352' 20 ' 13 .7 '  Horizon i n  2 
366'  - 373'  7 '  4 .8  ' benches.  Both 

benches were 
ana lysed  

7 .  4 4 2 ' - 4 6 5 '  23 ' 1 5 . 3 '  I n t e r v a l  d i v i d e d  
i n t o  3  samples of 
a n a l y s i s  

- 
H I 0  T I N T O  C A N A D I A N  E X P L C l F t A T f O N  L I M I T E D  
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*True 
No. I n t e r v a l  Thickness Thickness Cornmen ts  - --. 

No. -- 
1. 

Horizon is bad ly  
broken up i n t o  
s m a l l  seams. 
Samples showed 
h i g h  a s h  and 
r ecove ry  was n o t  
good, No samples 
w e r e  ana lysed .  

4 . 0 '  Horizon i n  2  
4 .8 '  benches .  Both 

benches w e r e  
sampled and 
ana lysed .  

23 ' L 
734 '  - 757 '  1 5 . 3 '  Horizon d iv ided  

i n t o  2  samples 
f o r  a n a l y s i s  

*The t r u e  t h i c k n e s s  of t h e  c o a l  was c a l c u l a t e d  u s i n g  a  
d i p  of 48O S.W. 

COAL HORIZONS C.V.-4 

*True 
I n t e r v a l  Thickness  Thickness  Comments -- - 

5 . 0 '  Seam ana lysed  
Weathered 

8 0 '  - 9 5 '  1 5  ' 10.6 '  Horizon i n  2 
105 '  - 107 ' 2 ' 1 . 5 '  benches .  Only 

upper bench 
sampled f o r  
a n a l y s i s  

2 . 2 '  
Seams d i d  n o t  

1 . 5 '  show i n  samples 
1 . 0 '  and may n o t  
2 .8 '  ex i s t  

4 . 2 '  Seam was sampled 
and ana lysed .  

HI0 T I N T O  CAkADIAN E X P L O R A T I O N  L I M I T E D  



No. -- 

6. 

7. 

8. 

9 .  

10" 

*True 
I n t e r v a l  ------ Thickness - Thic1:ness Coimen ts  -- 

1 . 0 '  
2 .8 '  
1 . 5 '  

Seams a r e  s m a l l  
1 . 5 '  and many showed 
1 . 0 '  h igh  a s h  
1 . 5 '  
1 . 5 '  
2 .8 '  
5 . 7 '  

514 '  - 523 '  9 '  6 . 4 '  Sample w a s  analysec 

569 '  - 571'  2  ' 1 . 5 '  Horizon i n  3 
586 '  - 589 '  3 '  2 . 2 '  benches.  Poor 
611 '  - 622 '  11 ' 7 . 8 '  r ecove ry .  Only 4 '  

& of  l a s t  bench 
sampled f o r  
a n a l y s i s  

7 . 1 '  Horizon sampled 
and ana lysed .  

* The t r u e  t h i c k n e s s  of t h e  c o a l  was c a l c u l a t e d  by us ing  
0 a d i p  of 45 S.W. 

Twenty f i v e  samples of c o a l  from t h e  t h r e e  bo re  h o l e s  
were s e n t  t o  Cyclone Engineer ing  S a l e s  Ltd.  of Edmonton f o r  
q u a l i t a t i v e  a n a l y s i s .  The r e s u l t s  of t h e  a n a l y s i s  are inc luded  
i n  t h i s  r e p o r t  a s  an appendix b u t  a  summary of c a l c u l a t e d  
c h a r a c t e r i s t i c s  of  %"XO f l o a t  a t  - 1.55 s p e c i f i c  g r a v i t y  is  
g iven  below. 

RIO T I N T 0  C L N A D I A N  E X P L O R A T I O N  L I M I T E D  



2rill I ~ t e r v a l  
E o l e  Drillers Depths -- 

CV- 4 - 22 - 23 
- 85 - 96 

J -272 - 276 - 
- 518 - 5 2 6  
-617 - 621 ' 
-714 - 724 ' 

Apparent True Weight Ash V o l a t i l e  
Thickness Thickness  % % Matter  % 

Fixed S u l p h u r  
Carbon % % F . S - I ,  -- 



1 3  P A G E  

T h e  raw a s h  c o n t e n t  of the  c o a l  appea r s  h igh  b u t  a f t e r  
washincj is f a i r l y  r ea sonab le .  However, i n  t h e  l a r g e r  seams, t h e  
a sh  c o n t c n t  appea r s  t o  be a  l i t t l e  on t h e  h igh  s i d e  even a f t e r  
washing. The v o l a t i l e  m a t t e r  f a l l s  i n  t h e  c a t e g o r y  of medium 
t o  h igh  and h igh  which wauld probably  be an unfavourab le  a s p e c t  
i n  s e c u r i n g  a  market .  

The su lphur  c o n t e n t  i s  v a r i a b l e  between 0.35% and 0.62% 
wi th  t h e  excep t ion  of one sample from bore  h o l e  C.V,-4, 272'-276' 
which has  a v a l u e  of 0.87%. The coking  c h a r a c t e r i s t i c s  appear  
ve ry  good wi th  t h e  F.S.1. r ang ing  from 5.8 t o  9.35.  One seam, 
from 22 ' -28 '  i n  h o l e  C.V,-4, shows a.nd F.S.I. of o n l y  3.97 b u t  
it i s  f e l t  t h i s  i s  due t o  o x i d a t i o n  because of i ts  p rox imi ty  t o  
t h e  s u r f a c e .  The sampling technique  employed by Big Ind ian  
D r i l l i n g  i s  exp la ined  i n  d e t a i l  i n  a geology r e p o r t  on t h e  
J.A.Cassidy Option of October 1971 and w i l l  n o t  be  d e a l t  w i t h  
h e r e .  However, it should  be no ted  t h a t  t h e  technique  w a s  
deemed v e r y  s a t i s f a c t o r y ,  by t h e  a u t h o r ,  f o r  r e t a i n i n g  n e a r l y  
100% of t h e  f i n e s  ( P l a t e  5 ) .  cbn tamina t ion  of t h e  samples was 
v e r y  l i t t l e  t o  non-ex i s t en t  and it is t h e r e f o r e  f e l t  t h a t  t h e  
r e s u l t s  of t h e  a n a l y s i s  should  be taken  a s  a good i n d i c a t i o n  as 
t o  t h e  q u a l i t y  of  t h e  c o a l .  It should  be  no ted  t h a t  i n  some 
c a s e s ,  t h e  raw a s h  c o n t e n t  seems unreasonably h igh .  

CONCLUS IONS - 
Bore h o l e  C.V,-2  p e n e t r a t e d  t h e  d e e p e s t  i n  t h e  Kootenay 
Formation. Bore h o l e s  C.V.-3 and C,V.-4 e s s e n t i a l l y  
p e n e t r a t e d  t h e  same ho r i zon .  

The s t r a t i g r a p h i c  r e c o r d  i s  probably  i n t e r r u p t e d  by t h r u s t  
f a u l t i n g  of s m a l l  magnitude. 

Sha l e  p a r t i n g s  and s p l i t s  i n  t h e  c o a l  seams are numerous and 
common. 

A h igh  pe rcen tage  of v o l a t i l e  m a t t e r  i n  t h e  c o a l  cou ld  be 
unfavourab le  i n  s e c u r i n g  a  market .  

C o r r e l a t i o n  w i t h  any degree  of conf idence  i s  d i f f i c u l t .  

S t r u c t u r a l  i n t . e r p r e t a t i o n  is  v e r y  g e n e r a l i z e d  and is n o t  
a c c u r a t e .  

The t h i c k e s t  c o a l  sea& appear  t o  occur i n  t h e  lower Kootenay. 

-- - --- 
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Any f u t u r e  i n v e s t i g a t i o n  of t h e  Vincent P r o p e r t y  should 
be c a r r i e d  o u t  by a  d r i l l i n g  o p e r a t i o n  des igned  t o  f a c i l - i t a t e  
a beiztcr unders tanding  of t h e  s t r u c t u r e  a s  w e l l  a s  sampling t h e  
c o a l  i n t e r s e c t e d  f o r  q u a l i t a t i v e  a n a l y s i s ,  A programme 
c o n s i s t i n g  of a number of h o l e s  d r i l l e d  i n  c l o s e  p rox imi ty  and 
a t  r i g h t  a n g l e s  t o  t h e  s t r i k e  would g i v e  t h e  b e s t  r e s u l t s .  
Emphasis should be p l aced  on i n v e s t i g a t i n g  t h e  lower Kootenay 
hor izon  and a t  l e a s t  me h o l e  should p e n e t r a t e  i.n t h e  F e r n i e  Group 
t o  a l l o w  d e f i n i t e  r e c o g n i t i o n  of t h e  Lower Kootenay. 

Tobermory H i l l  a t  t h e  n o r t h  end of t h e  p r o p e r t y  has  a 
more f avourah le  topography f o r  a mining s i t u a t i o n  and a d d i t i o n a l  
d r i l l i n g  throughout  t h e  h i l l  would shed more Ligh t  on t h e  
p o t e n t i a l  of t h e  e n t i r e  Elk Pass  a r e a .  It has  been recognized  
t h a t  w i t h o u t  t h i s  area, t h e  sou the rn  end of t h e  p r o p e r t y  ho lds  
l i t t l e  i n t e r e s t .  

In  view of t h e  amount oi! a c t i v i t y  r e g a r d i n g  c o a l  
e x p l o r a t i o n  be ing  conducted a d j a c e n t  t o  t h e  sou the rn  boundary 
of  t h e  Vincent p r o p e r t y ,  a programme i n  t h e  sou th  might  prove 
i n t e r e s t i n g .  The b e s t  l o c a t i o n  f o r  such a programme would be 
t o  t h e  w e s t  of t h e  E lk  River  on t h e  wes t  h a l f  of  t h e  area 
covered by Coal Licence 5 7 2 .  

Owen cullincjham 
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S1- 71 
CLIKNT SAPlM& KO, : C- 21886 

c.e.s. SAMPLE NO.: 146 

VOTATXJE MATTER : 

ItE!;IDUAI, MOXSTITI?E : 

FTXED CAkBON: 

,'. / --- 
.iE: -.--.- && y,~-:~!+:-:~LLL-./~ 

9 /I .*. . + 
LOCATION: ~.. -.k.k,?~tL( <:Lk ..-.. ~ & ~ h k : ' f  

................. ............................... 

WIDTH: ...................... d: ........................... 
' 7 ,  '). -7-."-,. 

REMARKS: .......... LfJ.-c .... r& ' ' 7=........ 

mvb 

- - -----.----- 
CYCLOt 1 ENGI h%ERY.NG SALES LTU. 



BOREHOLE S A W  JJIS REPORT OF ANALYSES ON FUSAT- SINK MATERIAL 

CLIENT: Rio T i n t o  Canadian E x p l o r a t i o n  L imi ted  DATE: Sept .  23, 1971. 

PROJECT : C.E.S. PROJECT NO. S1-71 

SAMPLE NO: C-21886 C . E . S .  SAMPLE NO. 146 
----- -- - -- - - 

TABLE 1. Floa t -  Sink Analyses on 1 / 4 "  x 0 

Rcmar  ks : 

S.% 

- 1 .45  

1.45-1.55 
- 

+ 1.55 
- 

TOTAL 

C . E . S .  Form 34 CYCLONE ENGINEERING SALES LTD. 

FCX 

Per : 

-'-. 1 

7 P r o p e r t y  

\ Fract 1011 

62.48 

I 8.98 

28.54 

Labor a t  or y ~ a n a e .  

Wt.Z VM% Ash% 

9.57 

28.25 

76.19 

RMZ 

1 O O . O q  29.52 - 

25.51 

. (  I 22.19 

63.93 0.50 

55.751 G.32 



-7 ' ;  'f 
WIDTH: ........ :z.d.T'$&- ....... Lf r -------- 

.................................................. REMARKS: 

P,OI{I.: I iOLI2 .'i.Ml'LE S : KEPOXT OF ANALYSES ON RnW MAT12RUL 

----- ------- - - 

CLXENT: Rio T in to  Canadian Explora t ion  DATE: Sept.  23, 1971. 
Limited 

PROJECT: C . E . S .  PROJECT NO.: 

S1-71 
CLIENT SAMPIZ KO. : C- 21887 

I 
C.E.S. SAMPLE t0.: 147 

-----_C-X-- 

RIOCANEX -- 

ANALYSES ON A I R  DRY BASIS: 

I ASII: 31.53% 

V O I A T I J ~ ~  MATTER : 21.34% 

KESLDllAL MOISTURE:  1.09% 

i I'IX'EI) CAl<EON: 46.04% 

CYCLONF ENGI h%ERING SALES LTI). 

A 

1 

Laboratory ~ n n & & r .  



ROR FIIOLE SAPIPLE S - REPORT OF ANALYSES ON P M A T - S I N K ~ A ~ ~ R I A I ,  

CLIENT: Rio T in to  Canadian Exp lo ra t i on  Limited DATE: Sept .  23, 1971. 

PRO SECT : C . E . S .  PROJECT NO. S1-71 

SAMPLE NO: C-21887 C . E .  S. SAMPLE NO. 147 
-- PA - - - 

TABLE 1. Floa t -S ink  Analyses on l/4" x 0 

Remarks : 

.I 

I 

C.E.S. Form 34 CYCLONE ENGINEERING SALES LTD. 
n 

Per : 

S.% 

0.35 

FC% 

63.47 

FSI  

8 

Mt.X 

- 1.45 

5 

VM% 

25.44 

Ash% 

10.00 59.03 

I 
22.94 

KMX 

1 1.45-?. 55 1 I 1 
58.22 7.54 

+- 

0.33 17.75 

5 70.49 
+ 1.55 

-. 

I 
. 33.43 

I TOTAL 1100.00 

t 
30.81 1 



CLLENT: Rio Tinto Canadian Exploration DATE: Sept. 23, 1971.  
L i m i t e d  

PROJECT: C.E.S. PROJECT NO.: 
S1- 7 1  

CLlBWT SAMPIX hD. : C- 21888 
C . E . S .  SAMPLE NO.: 148 

AVA1,YSES ON A I R  DKY BASIS: 

ASlL: 

VOLATILE MATTER : 

RESIDUAL MOISTURE 

FIXGD CAKRGN: 

FREE SWELL1 KG I. ILI)EX : 

E.T,l l . / lb .  : 

7 w , :  .......... L ---. l- .--.-----.-..-----.----..--.- 
-7 (? , I -?';-; . - 

REMARKS: . . ..j..i. ..' \...:l.-.i..;.-:\l.. ... -.-.- 

mvb 
- 

-. - 

CYCLONE ENCI NEERING SALES LTU. 

C! 21888 Laboratory Manager. 



ROI? EtiOLI: SAMPLES REPORT OF ANALsES ON FLOAT-SINK &>=RIAL 

CLIENT: Rio Tin to  Canadian Exp lo ra t i on  Limited f)ATE: Sep t .  23> 1971. 

PRO.JECT: C .E .S .  PROJECT HO. S1-71 

S ~ P L E  NO: C-21888 C.E.S. SAMPLE NO. 148 

- 

TABLE 1. Floa t -  Sink Analyses on 1 /4 "  x 0 

Remarks : 

C . E . S .  Form 34 CYCLONE ENGINEERING SALES 1,'I'D. 

n 

,A Per : 



CLl14:NT: Rio T in to  Canadian Explora t ion  
Limited 

PROJECT: 

CI.,ZENT SAMI'IB NO,: C- 21889 
(331' - 347')  

DATE: Sept .  28, 1971. 

C.E.S.  PROJECT NO.: 
S1- 7 1  

C.E.S .  SLYPLE NO.: 149 

ANALYSES ON A I R  DRY BASIS: 

ASH : 

VOIATXJX HATTER : 

RESIDUAL MOISTITRE: 

FIXED CARBON: 

FREE SWELLING INDEX : 

I 3 . T v U . / t b . :  

SULl'HtJH : 

IWNK : 

CYCLONE ENCl  WERING SALES LTI) . 

Ycr: 



CLIENT : Rio T i n t o  Canadian E x p l o r a t i o n  DATE: Sept .  28, 1971. 
Limited 

PROJECT: C . E . S .  PROJECT NO. ~ 1 . 7 1  

ShMP1,E NO: (2-21889 (331 ' - 347 ' )  C.E.S. SAMPLE NO. 149 

TABLE I .  Float-Sink Analyses on 1/4" x 0 

C.E.S. Form 34 CYCLONE EbiGINEEK ING SALES LTD. 

R.S. S c h ~ a l ,  P. 
Tabor at or y Manag 



EOREiiO;,l~ SAf",YiES : REPORT OF ANALYSES ON M i d  WTEKIAL 

1 '  Rio T i n t o  C a n a d i a n E x p l o r a t i o n  DATE: Sep t .  28, 1971. 
Limited 

1 PRDJ KCT: C.E .S .  PROJECT NO.: 

CLlENT SAMMX NO. : C- 21-890 
(361' - 367 ' )  

S1- 7 1 

C.E.S. SAMPLE KO.: 150 

I ANALYSES ON A I R  DRY BASIS: 

I VOLATILE MAITER : 31.95% 

RESIDUAL MOISTURE: 1 .02% 

FIXED CARBON: 60.82% 

P?Z l:,R SWK! .l 1 NC X WE?: : 8 

B.T,U./lb.:  13,970 

. ............ ...L. ....................-.... 
G, WIDTH: ............................... q-.---x,--------.-- 

3 ' - 3 t. .d ....... REMARKS: ............... 6.L - -. ---- 

CYCLONE ENGI hTERLNG SALES LTU . 
............................................................... 

.......................................................... 

Pcr : 

RIOCANEX C 21890 



BOR IXOLF: SAMP J,E S 
7 

REPORT OF ANAT,Y SES ON FLOAT- SINK MATER IAL 

CLIENT: R io  T i n t o  Canadian E x p l o r a t i o n  Limited DATE: S e p t .  28, 1971. 

PROJECT: C .  E .  S. PROJECT NO. S1- 7 1  

SMIP1,E NO: C-21890 (361' - 3 6 7 ' )  C.E.S. ShMPLT: NO. 150 

-- --- . - - - - - - 

TABLE 1. F l o a t -  Sink Ana lyses  on 1 /4"  x 0 

Remarks : 

C.E.S. Form 34 CYCLONE ENGINEEKING SALES TXD. 

FC% 

62.04 

S.% 

0 . 5 1  

FSI  

9 

Wt.Z 

1 
- 1.45 

1 .45-1 .55  
-- 1 9 2 I 27.181 54.59 1 0.65 6 

VM% 

34.15 

Ash% 

2.79 93.89 

KMX 

- - - - - - -  

-- 

70.85 

5 .93  

+ 1.55 
N.A. 4 . 2 1  -- 

TOTAL 100.00 



I Rio  T i n t o  Canadian Explorat ior l  Ltd.  n:.~g: Sept .  28/71 

I PROJECT: C.E.S. PKWECT NO.: 

CIJ.ENT SAMI1.E NO. : S1 - 71 

C-21891 (442' - 452') C.E.S. SAMPLE NO.: 

151  - - 

AW1,YSF.S ON A I R  DRY BASIS: 

ASH: 16.29% 

VOLATILE MATTER : 28.88% 

RESIDUAL MOISTImI.:: 1.00% 

FIXED CARBON: 53.83% 

1 FREE SWELLING INDEX : 7 

1 

CYCLOMI.; ENGI NEERING SALES LTD. 

h 

Pcr : 

C 21891 



- ROREHQJ,F SAPII-'T,ES REPORT PF ANALYSES P N  FIBAT-SINK MAIERIATJ 

CLIENT: Rio T i n t o  Canadian Exp lo ra t i on  L t d .  DATE: Sept .  28/71 

PROJECT: C . E . S .  PROJECT NO. S1 - 71  

SAMPLE NO: C-21891 (442' - 452')  C . E . S .  SAMPLE NO. 151 

TABT,E 1. Floa t -S ink  Ana lyses  on 1 /4 "  x 0 

- 

Wt.X Ash% RMZ VM% FCZ S.% FSI  

- 1.45 76.19 5.34 34.72 58.94 0.46 9-F 

i:."". " 

8*07 14.99 30.25 13.76 

O . 5 8 k  --- 1 - 1 
+ 1.55  15.74 72.06 1 / 2  

---* - 
TOTAL 100.00 16.62 - - - 

Remarks : 

RSS: hg 
Per : 

R . S .  Schgal ,  b,: Eng., 
Laboratory Mn a g ~ r .  r 



CLL~. ;~T ' :  R io  T i n t o  Canadian E x p l o r a t i o n  Ltd. DATE: Sept.  28/71 

I'ROJECT: C.E .S .  I'RWECT NO.: 

S1 - 7 1  CI,11:WT SAMPLE NO , : 

C-21892 (452 '  - 4 5 8 ' )  C.E.S. SAMPLE NO.: 

-* 

152 
- 

ANALYSES ON ALK I)RY BASIS:  

AS11 : 

VOJATILE MATTER: 

RESIDUAL MOISTITRE: 

FIXED CARBON: 6 1 

FREE SWELL1 NG I NDEX ; 8 

B.T,II . /LI) . :  13 

LOCATION: ......- 

CYCLONE ENCX NEEKING SALES LTL). 



RO!?EIlC)LE: S h p . 1 P L R ~  -. REPOIIT OF ANALYSES ON FLOAT- S I N K  MAxsR IAL 

CLIENT : Rio T i n t o  Canadian Exp lo ra t i on  L t d .  I)ATE: Sep t .  28/71 

PkO JECT : 

SAMPLE NO: C-21892 (452' - 458') 

C . E . S .  PROJECT NO. S1 - 71 

C.E.S. SAMPLE NO. 152 

Remarks : 

C.E.S. Form 34 CYCLONE ENGINEERING SALES U D .  



DOKJ;IfUI,Ii SAM'LES : KEPOKT OF ANALYSES ON R A W  FATERIAL 
------ -------------__Iv-- -._I----- 

CI.IEN71': Rio T i n t o  Canadian Exp lo ra t i on  L t d .  DATE: Sep t .  28/71 

C . B . S .  PROJECT NO.: 
S1 - 71 

CIJI :NT SAMPLE NO,:  
C-21893 (458' - 464 ' )  C.E.S. SAMPLE NO.: 

153 
- 

ANALYSES ON A I K  DRY BASIS: 

ASt I :  30.57% 

VOJATILE MATTER : 23.76% 

RESIDUAL MOISTITRE:: 0.95% 

FIXED CARBON: 44.72% 

FREE SWELL1 NC INDEX : 6 

-A -.----- 

CYCLONE ENGI h%ERXNG SALES LTD . 



CLIENT : Rio  T i n t o  Canadian E x p l o r a t i o n  L t d .  DATE: S e p t .  28/71 

PROJECT: C . E . S .  PROJECT NO. S1  - 7 1  

ShMPLE NO: C-21893 (458' - 464') C . E . S .  SAMPLE NO. 153 

TABLE 1. Float-Sink Analyses on 1 /4 "  x 0 

Kcmarks : 

W .  X Ash% KM% VM% 

- 1.45 52.18 9.98 32.31 

1.45-1.55 1 17.64 13.55 130.24 

+ 1.55 

TOTAL 100.00 30.83 

C . E . S .  Form 34 CYCLONE ENGLNEEKING SALES JXD. 

RSS: hp, 

FCX 

56.76 

55.26 

Per : 

Laboratory Manag r .  l1 

S.% 

0.44 

0.50 

I 

1/2 

FSI  

9 

8 ! - ----- 



CLIENT:  Rio T i n t o  Canadian E x p l o r a t i o n  DATE: Sept .  29, 1971.  
Limi t e d  

I%OJ ECT: C.E.S. YRO.3JicT 10,: 

S1- 71 
CIJ1';NT SANMX hD . : C- 21894 

CV-3 (656 '  - 6 6 0 ' )  C.E.S. SAMPLE NO.: 154  

ANALYSES ON ALR DRY BASIS: 

ASi I :  

VOIATLLE MATTER : 

KESIDUAI, MOISTITRE: 

10.93% 

26.25% 

0.99% 

61.83% 

K : 6 

13,420 

0.43% 

mvb 

0. , , 4 - . $ --- 
DATE: ----- ..d.+.Xi ----.A- L C ~  ..--------- '-11 I 

./ /,. . 
LOCATION: ~ht- LL.&[- - 

'1 ..................... ,+ ......................... 
'I 4- WIDTH: 

; .( , . 
* R E M  R KS: ........ L!:~$..~~:.::::.&.LI-.G ........... 

CYCLONE ENGINEERING SALES LTI). 

-- ...................................................... 

................................................................... 

-- - - . - -- - - - - - - . . - . - - - . - - - -. - -. - -- - . - - . . - . - . - - . . . . . . - . -. . . - - . -. Per :- 

RlOCANEX - c 21894 



ROR CHOT,E SAI!II'I.E S REPORT OF ANALYSES ON FLOAT-SINK MAT'ERIAL 

I 
CLIENT: Rio T in to  Canadian Explora t ion  L i m i t e d  DATE: Sept .  29, 1971. 

PROJECT: C.E.S. PROJECT NO. S l -71  

TABLE 1. Floa t -S ink  Analyses on 1 / 4 "  x 0  

. - - -  --. . *  ! 4 

TOTAL 
100.00 9.93 

Remarks : 

C.E.S. Form 34 
CYCLONE ENGlNEERING SAIXS L'L'D. 

J 

R . S .  S c h ~ a l ,  !P. Eng.,  
Laboratory M!inaser. 



CL1k:N'l': Rio T in to  Canadian Explora t ion  DATE: Sept .  28, 1971. 
Limited 

I'T-0.J E CT : C . E . S .  PKWECT NO.; 
Sl- 71 

CLlENT SAMMX NO.: C-21895 
CV-3 (672 '  - 6 7 7 ' )  C.E .S. SAMPLE NO.: 155 

ANALYSES ON A I R  DRY BASTS: 

11SlI: 

VOIATILE : 

RESIDUAL MOISTURE: 

FZXED CAKRON: 

FREE SWELL1 NG INDEX : 

I . -------------- -----. . ...-.& - -- . . ----.. . .--.--. . . . 

3 s WiDTH: .---.---------..--...----.----..-..-.- .-.--..------.-- 
. -, -, 6; ,77 

REMARKS: ~ i i . i y . ~ ~ ~ C C C C C C C C C C C C C  ..-.--._--.---. 

33.79% 

21.33% 

0.86% 

44.02% 

4 

9,350 

0.45% 

mvb 

CYCLONE ENCI hXERINC; SALES LTD. 



BOREI-?OLE SAMPT,ES - REPORT K A N A L Y S E S  ON FLOAT- S I N K  YATJt IAL 

I--- 
CLIENT: Rio T in to  Canadian Explora t ion  Limited Wi'rI:: Sept .  29, 1971. 

I PROJECT: C . E . S .  PROJECT NO. ~ 1 - 7 1  

TABLE 1. Floa t -S ink  Analyses on 114" x 0 

Remarks : 

C.E.S. Form 34 CYCLONE ENGfNEERING SALF,S TATD. 

RSS: hg 
Per : 



CLWNT: Rio T i n t o  Canadian E x p l o r a t i o n  
L imi ted  

I'iiOJECT: 

DATE: Sept .  29, 1971. 

C.E.S.  PROJECT NO.: 
S1- 71 

C.E.S. SI1MPLE NO.: 156 

ANALYSES 014 A I R  DRY BASIS: 

A S f I :  

VOTATLJX MATTER : 

RESIDCIAI, MOISTIJRE : 

F I X E D  CiIKRON: 

FREE SWELLING L NDEX : 

9 9 ;  - 1.-,. , , i. j . .  LOCATION: ....... ~ni i .~ . ,  -.--.LAY! .&-.,/ 

RIOCANEX 

0.94% 

40.92% 

3% 

8,830 

0.41% 

mvb 

CYCLONE ENGXhWRINC; SALES LTD. 

l a b o r a t o r y  Man gc r .  t 



ROKEHO_L_C SAPIPLES --- REPORT 012 ANALYSES ON FLOAT-SINK FtAIA~KIAL 

I 
CLIENT: Rio  T i n t o  C a n a d i a n  E x p l o r a t i o n  L i m i t e d  DATE : S e p t .  29, 1971.  

PROJECT : C.E.S.  PROJECT NO. S1-71 

SAMPLE NO: C-21896 C . E .  S, SAMPLE NO. 156 
------ 
A 

G V - 3  (73G' - 7 4 6 ' )  , - - - 

TABLE 1. F l o a t - S i n k  A n a l y s c s  o n  114" x 0 

Remarks : 

s 

C . E . S .  Form 34 CYCLONE ENGINEERING SALES TA'D. 

Laboratory ~ a n a & r .  



CLLEN'I': Rio T in to  Canadian Explora t ion  
Limited 

CI,I.I';NT :';APIMR NO. : C- 21897 
CV-3 (746' - 757')  

DATE: Sept.  29, 1971. 

C.E.S. PROJECT NO,: 

S1-71 

C.E.S. SN.1PLE NO.: 157 

ANAI,YSES ON A 1 R  DRY BASIS: 

AStl: 

VOTATLLE MA'lTEU : 

KESIDLJAJ, EOXSTIIRE: 

FIXED CARBON: 

FREE SWELLING INDEX: 

l \ . T " u . / L b . :  

SULPliL'I? : 

' . )  . '  I ;r 
i r  .- :.;: --A-::~~L .7..... ... L:.: .* .,.. ..................-.-..-- 

.................................... -... 1. .................... 

....................................................... 
,'7 

/ J  WIDTH: 

REMARKS:--. .- 1- .yL:- ...... L : G c 2  ..... 

35.25% 

20.80% 

0.92% 

43.03% 

4 

11,760 

0.51% 

mvb 

- . -- 

CYCLONE ENGI NEKRING SALES LTLS. 



ROREIIOLE S1'imt;S 
w- 

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL 

CLIENT: Rio  T i n t o  C a n a d i a n  E x p l o r a t i o n  L i m i t e d  DATE: S e p t .  29, 1971.  

PKOJECT: C . E . S .  PKOJKCT 1!0. ~ 1 - 7 1  

SAMPLE NO: C-21397 C .E .S .  SAMPIX NO. 1 5 7  
----- --- CV-3 - (746'  - 757 ') , -- ------ - - - 

TABLE 1. Float-Sink Analyses o n  1/4" x O 

TOTAL 
1 0 0 . 0 0  35.37 

Remarks : 

C.E.S. Form 34 CYCLONE ENGINEERING SALES TXD. 

d . ~ .  Schgal ,  
Laboratory 



ASH : ' 14.13% 

W T I L E  MATTER: 30.72% 

IWSfMIAL, MOISTURE: 1.33% 

FIXED CARBON: 53.82% . 

FRP.IS SWELLIN(: INDBX: 3% 

B.T.lI./tb.: 9,450 

RANK : hvCb 



CLIENT: Rio Tinto Canadian Ihrploration L b i t e d  DATE: Sept. 29, 1971. 
. Limited 

PROS ECT: C.E.S.  PROJECT NO. S1-71 

SAMPLE NO: c-21898 C.E.S. SAMFIS NO. 158 

TABLE 1. Float-SinkAhslyees on 1/4" x 0 

Remarks : 

I 

C 

C . E . S .  Form 34 CYCIDNE ENGINEERING SAUS LTD. 

Per : 

Laboratory M8aagcr. 



CLIENT: , RioTintoCa~dien&plorat ion  DATB: Sept. 29, 1971. 
- Wmitcd 

PROJECT: C.B.S. PRQlECT ND.: 
51- 7 1  

CLIENT S A M W  .ND. : Q21899 

BORE1 tOLB SAMPLES : REPORT OF A W Y a S  ON R A W  MA!t'ERUL 

I T 

CV-4 (85' - 9 6 ' ) .  C.E.S. SAMmg NO.: 159 

ANALYSES ON AIR DRY BASIS: 

ASH: 

VoU\TU& MATTER : 

RESIDUAL MOISTITRE: 

FIXED CARBON: 



BORJ3WLE SAMPLES REPORT OF ANALYSES OH FUMT-SLNK MATERIAL 

CLIEtfT: Rio Tinto Canadian Exploration Limited DATE: 'bept. 29, 1971. 

PROJECT: C.E.S. PROJECT NO. SZ-71 

C.E.S. MU?: tJO. 

TABLE 1. Float-Sink Analyser on 1/4" x 0 

Remarks : 

C.E.S. Form 34 CYCUlNE ENGINEERING SALES LTD. 

r 
Pet : 

RSS: hg 



REPORT 'OF A W Y S E S  OM R A W  NATBRXAL 

CLIENT: Rio Tinto Canadian Bxploratfon L t d u m :  October 5, 1971 

PROJECT: C.E.S. PRWBCT NO.: 
81 - 7 1  

CLlENT SAHFLE ND.: C-21900 
CV-4 (272' - 276') C.E.S. SAMPLE NO.: 

160 

ANALYSES ON AIR DRY BASIS: 

ASH: 13.36% 

RESIDUAL MOISTURE: 1.29% 

FXXED CARBON: 5 5 . 6 5 ~  

SULPHUR : 

RANK : 

Laboratory Manager. 



BOR EHOL,E SAMPLES REPORT OF ANALYSlS ON F W T  r: SINK Urn RIAL 

CLIENT : Rio Tinto Canadian &plotation Ltd. DATE: October 5, 1971 

PROJECT: C . E . S .  PROJECT NO. S1 ' 71 

w p u  NO: C-21900 Cv-4 (272' - 276') C.E.S .  SAMPLE NO. 160 

TABLE I .  Float-SinkAnalyses o n 1 / 4 " x O  



CLIENT: Rio Tinto Canadian Exploration MT&: Sept. 29, 1971. 
United 

PROJECT: C.E.S. PRQJECT K).: 

ANALYSES ON AIR DRY BASIS: 

AStl: 

V U T X J S  MATTER : 

RESIDUAL MOISTURE: 

FIXED CARBON: 

SULPHUR : 

RANK : 

Laboratory ~hnekcr.  



BOREHOLE SAMPLES REPORT OF ANALYSES ON FWAP-SINK MATERIAL 

CCENT: Rio Tinto Canadian Exploratian Limited DATE: Sept . 29, 1971. 

PROJECT : C . E . S ,  PROJECT NO, S1-71 

TABLE 1. Float-Sink Analyses on 1/4" x 0 

C . E . S .  Form 34 

Per : 

CYClXlNE ENCZIBERING SAIES LTD, 

Laboratory Ma gcr. P 



RePoiRT OF ANALYSES ON RAW MATERIAL 

CLIgNT: Rio Tinto Canadian Exploration UTE: Sept . 29, 1971. r 
CLlENT SAMPLE NO.: C-21902 

CV-4 (617' - 621') 

ANALYSES ON ALR DRY BASLS: 

ASIC: 

VOW\TXLE MATTER : 

RESIDUAL MOISTURE: 

FIXED CARBON: 

FREE SWELLING INDEX: 

B.T.lL/lb* : 
I 

SULPHUR : 

RANK: 

. CYCLOm G N G f m R I N G  SALES LTD, 

Laboratory nand8cr. 



CLIENT: Rio Tinto Canadian Exploration Limited DATE: Sept. 29, 1971. 

PROJECT: C.E.S. PROJECT NO, Sl-71 

C.E.S .  SAMPLE NO. 162 

TABLE 1. Float-Sink Analyses on 1/4" x 0 

Remarks : _ - 



CLLENT: Rio Tinto Canadian Bxplorat ion DATE: Sept. 29, 197L 
Limited 

PROJECT: C.B.S. PRWECT NO.: 

CLIENT SAMPLE NO.: C- 21903 

AMLYSES ON AIR DRY USf  S : 

ASH : 

VOIATXLE MATTER : 

RESZDUAL MOISTITRE: 

FIXED CARBON: 

FREE SWILLING INDEX: 

B.T.U./lb.: 

SULPHUR : 



BOREHOLE SAMPLES REPORT OF ANALYSES ON BLAAT-SINK MATERIAL 

CLIENT: Rio 'Tinto Canadian Expl~ration Limited DATE: Sept. 29, 1971. 

PRS-CT: C.E.S. PROJECT NY). S1-71 

A 1. Float-Sink ha lyse s  on 1/4" x 0 

Wt.X Ash% RM% VM% FCX s.% . FS1 

- 1.45 
69.28 6.20 32.78 60.09 0.50 1 85 

-- 

1.45-1.55 
4;. 9 *.8Ls .29,65., . .. 

i 

+ 1.55 
21.46 59.89 L 

TOTAL ~ 0 0 . 0 0  19.06 

v 

Per : 



Tra i l e r  camp 

Prepared d r i l l  s i t  





Fort St John I 

\ 
C.L., 

S c a l e  I " =  2 miles 

h p i r y  Date: Mar. 3, 1972 

N .T .  S .  
82 - J - I l  

RIO TINT0 CANADIAN EXPLORATION L T D  

, V I N C E N T  OPTION - ELK VALLEY.- B.C. 

LOCATION MAP 































io Algom 
Rio Tinto 

November 18, 1971. 

Mr. R. H. McCrimmon, 
Department of Mines 
and Petroleum Resources, 
Victoria, British Columbia. 

Dear Mr. McCrimmon: 

Re: C. Vincent Construction Co. 
Coal Licences - 583 and 584 

Enclosed herewith is a geological report along 
with Rotary Drill logs and sections on the above mentioned 
property in the Elk Valley Area by R. C. Hart and 
0. Cullingham. 

We also attach Form D, Affidavit on Application 
for Certificate of Work. 

Trusting this fulfils your requirements, we remain 

Yours very truly, 

RIO TINT0 CANADIAN EXPLORATION LIMITED 

D J G / g s  
Attach. 

Rio Tinto Canadian Exploration Limited _. 
120 A G C L A l G E  S T P E E T  W E S T  T O R O N T O  1 C A N A D A  4 1 0 1 3 6 1  4000 T E L E X  02 2 2 0 4  C A B L E / R I O C A N E X  



DEPAKTMENT 01: MINES 

MlNERAL ACT 
FORM D 

- 

Affidavit on Appiication for Certificate of Work 

I, R. ........ H.. ........................................ Agent for ......C ... ...Y ~ r e n t . . . C n ~ ~ r ~ ~ ~ ~ ~ -  
(Name.) (Name.) 

.... west1 .... ........................ 120 Adelaide S.L....W~.~SL-.--. 

Toronto 1 ! Ontario. . ______ To~.ont.o._ll.__Qntarl~:-~- 
(Address.) (Address.) 

Free Miner's Certiticate No ................................ 

Date issued Date issued . 

Free Miner's Certificate NO ._ ..- 

make oath and say:- 

I have done, or caused to he done, work on the ...... 60~a ~..L.l.~~nce...~~-~~.5.~~ __ 

BFgQ&?r&k- ....................... __ 

situate at ......... ~Elk-..V.alle~..-A.r-ea., .... Jrrri-L~l~.h.-C.Olu.m~l.a - 

in the ...... Kootenay. ..Land..ni.~i~~ ....... Mining Division, to the value of at least 
$47,142.70 

W&%W&E%#WX, since  the.^- .... ~...l.S.t ......... day  of^ ?AG.gUS.% ........ 19.7-1.. to 
November 15,  iwi.  The following is a detailed statement of such work:- 

(Set out full part i~ular~  of the work dons in uls lwelvc monlhs in which such work in required to bc done.) 

- wases...a.na..Benef~ts .. L2.L.9.21.m 
.. ~ . 813.00 ...... Food and Accommodation 

~ 

-- ........... suP~~.~.,e.s..~a.nd..Rentals 945.00 . 

......... Travel within Province 557.00 ~ ___ 

Bulldozin9 ..................... 3 100.00 ...................................................................... I 

Rotary ................................................... Drill inq-. 26,700.00 

Probing 2,200.00 .. 

Consultant Fees 200.00 ........... 

...................................................... 

.................................................................................................................. 
As saying 2,543 .OO 

..war? S~ and...R!?P.oSts 378.00 
$42,057.00 

47 1 4  70 

excmp:ion on a Crown-granted mineral claim under the terms of thc Taxarioti Act. 

'.'..'...'......Clean .. .......................................................................... 2. -500 . 00 .......................................... 

............. . ............................................... .......................................... 

...............  overhead^ .-... I Q a k ~  ......................................................... 4 205~, 70 ....................................... 

That?%?&not and will not use thc work dcclared hcrein i- purposes of obtaining tax 

I -  i- 

I This a d  t may be taken by B penon empowered lo iskc nmdhvils by tl ic Eddriier Aer ol DriliSh Columbia. ;y/ 
iOMd6GSl16 (2)  ! 



I!OI<E1IOI.Le SAMPLES : REPORT OF ANAIYSES ON RAW MATeRIAL 

CI,lENT SAMPLE No.: C-21884 

C V - 2  (360' - 362 ' )  
CV-2 (356" - 358 ' )  C V - 2  (358' - 360') .. 

C V - 2  (362' - 364' )  

A'WYSES ON AIR DRY BASIS: 

RESIDUAL MOISTURE: 0.96% 

F I X E D  CARBON: 58.949: 

FR& SWELLING INDEX: 

B.T.U./lb.: 

RANK: 

~ D T H :  

- GXLOMs ENGINEERING SALES LTU. 

, .  

- 

.. ......... . ...... . .... 

-..--.-- - Pcr: 

RIOCAI4EX - C 21884 
~ .. . . - - - - _. .. 



REPORT OF ANALYSES ON RAW M/\TEIIUL 

CLIENT: R i o  Tinto Canadian Exploration DATE: Sept.  23, 1971. 

S1-71 CLlENT SAMf'LE No.: C-21885 

ANALYSES ON A I R  DRY BASIS:  

ASII: 42.17% 

17.73% VOLATILE MA'lTITeR : 

0.92% RESIDUAL MOISTURE: 

PIXED CARBON: 39.18% 

FREk SWELLING 1NDE:X: 2 

8,330 1) .T.lI . / l b  . : 
SULffIUR: 0.49% 

.-. . 
. _ 

" ,  
1 . 

- CYCLONE E N G I a E R I N G  SALES LTD. 

Laboratorv hnrrgrr. C 21885 
- 



WIDTH: . 
REMARKS: : 1 ~ ~ :  .- ................. '->. ~ ' -.. 

-._. .zr...;it% .. 
L _ ....... t L  .&! ....... .{~. 1 +( ................... 

RIOCAIEX - 

._ -- 
CYCLOl I ENGI hTERING SALES LTD . 

C 21886 



i 
JLI: S&U'LES: REPORT OF ANALYSES ON RAM MA%ltUL 
-_I- I 

in Exploration 
Limited 

PROJECT: C.E.S. PRQJECT NO.: 

DATE: Sept. 23, 1971. 

S1-71 

C.E.S. SAMPLE No.: 14 

-- 
ANALYSES ON AIR DRY BASIS: 

ASII: 31.53% 

VOIATILE MATTER : 21.34% 

lU?.SIDlL%L MOISTURE: 1.099. 

46.04% 

_ ............. 

L.' 

RIOCANEX .4? 
t' . 

, 

ENGINEERING SALES LTU. cucLo% 



._--- 

CLlENT: Rio Tinto Canadian Exploration DATE: Sept .  23, 1971. 

PROJECT: C.E.S. PROJECT NO.: 
L imited 

SI- 7 1  
CLlENT SAMPLE W . :  C-21888 

C.E.S. SAMPLE NO.: 148 

ANAtYSES ON AIR DRY BASIS: 

ASH: 53.42% 

VOLATILE MATTER : 16.79% 

RESIDUAL MOISTURE: 1.35% 

FIXED CARRON: 28.44% 

I W E  SWELLIHC INDEX: 2 

B.T.lI./lb. : 6,660 

SULPtlUH: 0.312 

RANK: mvb 
____________________--------- - - - - - - - -  

... 

. .._ - .. .... 
...... + ....................... 

7 WIDTH: .. 
'712 :'! ;r;i; c REMARKS: .... ...(..l...>...r.. f .I ............. 

...... 
---7 ........... I ............ 

L.:!d& ...... ............ 
I ............................................ 

..................... 

................................... Per:- 
R J  $. Schwl ,  P. kng. 

RIOCANEX C 21888 Laboratory Minogcr. 

~ ~ ~. ~~ 
. -~ .- ~~~ ~~~ 

~ ~ ~ 



-- 
CLIENT: R i o  Tinto  Canadian Explorat ion DATE: Sept .  28, 1971. 

I'RCMECT: C.E.S. PRQIECT NO.: 
Limited 

S1- 7 1  
CLIENT SAMPLE NO.: c-21a89 

(331' - 347') C.E.S. SAMPLE NO.: 149 

ANALYSES ON A I R  DRY BASIS: 

ASII: 5.85% 

VOLATILE MATTER : 31.24% 

RESIDUAL MOISTURE: 1.15% 

FIXED CARBON: 61.762 

FREE SWELLING IhQEX: 735 

B .T.tl. / 1 b . : 
SULIWH : 

BANK: 

* 

14,000 

0. sax 

hvAd 1 



% 

EOIiEIIOLB SlW’LES : REPORT OF ANALYSES ON U W  MTEREAL 

CL1E”f: Rio Tinto Canadian Exploration DISl“l’: Sept. 28, 1971. 

PROJECT: C.E.S. PRUECT NO.: 

CLlENT SAMPIX No.: C-21890 

Limited 

S1-71 

(361’ - 367’) G.E.S. SAMPLE NO.: 15( 

ANALYSES ON A I R  DRY BASIS: 

ASII: 6.21% 

VOLI\TILE MATTER: 31.95% 

RESIDUAL MOISTIJRE: 1.02% 

FIXED CARBON: 60.82% 

FREE SWELLING INDEX: 8 

B.T.11 ./Lb. : 13,970 

SULRIUH: 0.55% 

RANK: hvAb 

RlOCANEX - C 21890 

GYCLOMS ENGINEERING SALES LTU. 



ROWIIOLII SAkU’LES: REPORT OF A t U Y S E S  ON IUW PLATERIAL 

CLIENT: Rio Tinto Canadian Exploration Ltd. Sept. 28/71 

PROJECT: C.E.S. PRAlECT NO.: 

CL11;NT SAMPLE ND.: 61 - 71 

C-21891 (442’ - 452’) 
151 

ANALYSES ON A I R  DRY BASIS: 

ASH: 16.29% 

VOIATIJS, MATTER : 2 a . a a  

RESIDUAL MOISTITRE: 1.00% 

53.83% 

7% 

12,440 

PIXEU WKBON: 

rnRE SWEL1,ING 1NDk:X: 

JJ.T-U./lb.: 

SULI’IIUH : 

RANK : hvAb 

0.48% 

_______- -_________  

i 





........................ 

..................................................... 
............................. 



.L 

I X ~ R I ~ I I O L ~  ShWLES: REPORT OF AtJALYSES ON RAW M4TZ11KL 
- - 

CL1k:ST: R i o  T i n t o  C a n a d i a n  E x p l o r a t i o n  DATE: Sept. 29, 1971. 

PROJECT: C.E.S. PROJECT NO.: 
L i m i t e d  

S1-71 
CI.1ENT SAMPLE No.: C-21894 

CV-3 (656' - 660') C.E.S. SANFLE NO.: 154 

ANALYSES ON A I R  DRY BASIS: 

ASH: 10.93% 

VOJATILE MATTKR : 26.25% 

W-SIDUAL MOISTURE: 0.99% 

FIXED UKBON: 61.83% 

PRRE SWELLING INDEX: 6 

B.T.II ./ tb .  : 13,420 

SUtfflUH : 0.43% 

RANK: mvb 

.................................... 

, .................. / ......................... 
i WIDTH: 
' R E ~ R K S :  .......... Lr:-I_L..~~~.~-.~-.-..-. 

. .  ,--. 

I-.............. .- 
--.dri.LfL ..... .... 

RIOCAMEX 
__I 

C 21894 

CYCLONE ENGINEERING SALES LTD. 



REPORT OF A t L Y S E S  ON RAW MATtiI<UL - 
CLIENT: Rio Tinto Canadian Exploration DATE: Sept. 28, 1971. 

PROJECT: C.E.S. PRCAJECT hD.: 

CLlBNT SAMMZ NO.: C-21895 

Limited 

S1- 71 

CV-3 (672’ .. 677’) C.8.S. SAMRE NO.: 155 

I- 

ANALYSES ON A I R  DRY BASIS: 

ASH: 33.79% 

V0LATII.E MATTER : 21.33% 

JU?SIDUAL MOISTITRE: 0.86% 

FIXED CARBON: 44.02% 

FREE SWELLING INDEX: 

9,350 B .T .{I. / 1 I> .  : 

SULPHUR: 0.45% 

4 

. 
--..- .. 
__ ............. ,.A .......................... 

REMARKS: .... ....~. .r:~...r....G:.---.-. 
WIDTH: ................ I. 3 ... . -  

-_.- .......................................... 

....... 
................................. 

- ................................................ 
...................................................... 

RIOCANEX 

.. I 

CYCLOED; ENCIhZERING SALES LTD. 

C 21895 



_ _ _ _ _ _ _ _ _ _ _ _  

- - ---I- 

(%LENT: Rio Tinto Canadian Exploration 

PROJECT : 

CLlENT SAMPLE No.: C-21896 

DATE: S e p t .  29, 1971. 

C.E.S. PROJECT NO.: 
Limited 

S1- 7 1  

CV-3 (736' - 7 4 6 ' )  C.E.S. SAHPLE NO.: 156 

A W Y S E S  ON A I R  DRY BASIS: 

ASII:  36.97% 

VO1.ATIJ.E MATTER : 21.177. 

)U?.SIDUAL MOISTURE: 0.94% 

FIXED w m o N :  40.92% 

FllEE SWELLING INDEX: 

B.ToU./Ib.: 8,830 

SUL I'HUH : 

RANK ; 

0.41% 

mvb 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  
- 

OCATION: ...... 
"3.'.: ........ ........ 

-7 . f  
..... __ 4 J L z :  .... LA-..r-...% 

................. __.-- _ .......................... ................... . ,  
tlDTti: ............ l.0 - . 7 '  -3 
Eh4ARKS: .... ..&.&.21. ...< 9-4 

....................................... 
. ... 

............. .... ............. 
.............. 

....................................... 
................................................. 

CYCLONE ENGXhXERING SALES LTL). 

- 



.c 

. 
~01~1~1l01.E SAWLES : REI'OORT O F  AIIALYSES ON R h W  M/\TEi<UL 

- 

CL1ENT: Rio Tinto Canadian Exploration DATE: Sept. 29, 1971. 
mOJ ECT : 

Limited 
C.E.S. P R U E C T  NO.: 

S1-71 CLIENT sh!mx No.: C-21897 

CV-3 (746' - 757') C.E.S. SAMPLE NO.: 157 

ANALYSES ON A I R  DRY BASIS: 

ASll: ' 35.25% 

VOTAT1I.E MA?TER : 20.80% 

KESIDUAL MOISTITXE: 0.92% 

FIXED CARBON: 43.03Z 

FRBE SWC 'LLINC ZMIYX: 4 

11,760 

0.51% 

mvb 

II .T.\I. / 1 b . : 
SULPHUn: 

MNK: 

. - 

-.-I_ .............. i_ .,.__ L..- 

CYCLONE, ENGINEERING SALES LTU. 



CLIENT: Rio t in to  Canadian Exploration DATE: Sept. 29, 1971. 

I’ROJECT: C.E.S. PROJECT NO.: 
CLlENT SAMPLE No.: C-21898 

Limi ted  

S1- 71 

CV-4 (22’ - 28’) C.E.S. SAMPLE NO.: 15 

--- 
ANALYSES ON AIR DRY BASIS: 

hSlI: 14.13% 

VOIATILE MATTER : 30.72% 

RESIDUAL MOXSTURI.:: 1.33% 

FIXED CARBON: 53.82% 

rRIX SWELLING JNDEX: 3% 

B.T.l l . / lb. :  9,450 

SULPNUH : 

RANK: 

’ 0.522 

hvCb 

-+ 

c) .i ,> i /  c :  Lk.Xl:, .... - .  ;.:.c.-.lr...j;l.-...- ........ 
- 
- 
.......................... ....................... 
WIDTH: 
REMARKS: .......... :,:,I. ~ : : ~  

..... . . jLU 

............................................... - -. 
. :&UtA---A ,.* 
L .. .................... - ...................................... 
--- ......................................... 

RIOCANEX 



..... - 
... . T...-.- . DZ&, ... .. -af: fr, 

- .... 
... ............... ........ 

.. 

' I  .-- 



EOWJiOLE ShMPL!$S: REPORT OF ANALYSES ON RAW MATEHEhL 

CLIENT: Rio Tinto Canadian Exploration Ltdo,,xE: October 5 ,  1971 

I'RROJECT: C.E.S. PRQlECT NO.: 

CL11:NT SAMMX No.: C-21900 '31 - 71 

CV-4 (272' - 276') C.E.S. SAMPLE NO.: 
160 

ANALYSES ON AIR DRY BASIS: 

4511: 13.36% 

VOLATILE MATTER : 29.70% 

RESIDUAL MOISTITHE: 1.29% 

FIXED CARBON: 55.65% 

FREE SWELLING INDEX: 

B .T. 11. / t I> .  : 

! 

5% 

12,070 

suI,I'HuI~: 2.73% 

lvAb RANK: 
1: 

........................ -. ...... 

CYCLONE EMGIhZERING SALES LTU. 

Per: 
R. S. Schgal, P. Eop,. 
Laboratory Manager. 

RlOCANW C 21900 



<. 

. -  

.I .... 
"' 
.. 

CLLENT: Rio Tinto Canadian Exploration DATE: Sept. 29, 1971. 

PROJECT: C.E.S. PRQJECT NO.: 
Limited 

S1- 71 
CLIENT SAMPLE No.: ~-21901  

CV-4 (518' - 526') C.E.S. SAMPLE NO.: 161 

ANALYSES ON AIR DRY BASIS: 

ASll: 16.11% 

VOlATILE YA'ITER : 2%. 25% 

1.03% RESIDUAL MOISTUR g : 

FIXED U K R O N :  54.61% 

6% 

12,190 

0.51% 

PREE SWELLI€lG IhFDEX: 

B.T.U. / Lb. : 

s u L i w n  : 

- ...... .- 
.. ......... 

~~ . . *  
NIDTH: .. 

...... ........ .... 
.- . --- 

...... . . ,  .?,. ./'(i.. . < r '  ................ -.a ....- .. " i - C  ........ 2 ..!.<,..i..tL.. 
I -_ ............................................... 
............................ 

RIOCANEX - 
.......... -._--- - - _ _ _ _  

CYCLONE Eh'CIWEERING SALES LTU. 
A 

......... - .... ~ 



REPORT OF ANALYSES ON R A W  MIXRIAL 

- 
CLLENl': Rio T i n t o  Canadian E x p l o r a t i o n  DATE: Sept. 29, 1971. 

I'ROJECT: C.E.S. PROJECT KO.: 
L i m i t e d  

S1-71 CLIGNT SAMMX No,: C-21902 
CV-4 (617' - 621') C.E.S. SAMPLE NO.: 16; 

I 

ANALYSES ON A I R  DRY BASIS: 

ASH: 7.08% 

VOLATILE MATTER : 31.41% 

v-SIDUAL MOISTURE: 1.00% 

FRkE SWELLING INDFS: 8 

FIXED amoN: 60.51% 
1 

B.T.U. / 1 b . : 
SULl'HUN : 

RANK: 

13,000 

0.60% 

hvAb 

CYCLONE ENCINL'ERING SALES LTU. 

Pur: 

RlOCANEX C 21902 
\ 

0 
Pur: / l L d d  

R. S. 
RlOCANEX C 21902 Iabor-otory Etindgcr. 
\ 



nolOTltoL1: :mU'LES : REPORT OF ANALSSES ON RAM MATERIAL 

CLlENT: Rio T i n t o  Canadian Exploration DATE: Sept. 29, 1971. 

['ROJSCT: C.E.S. PRQJECT NO.: 
Limited 

S1- 7 1  
CLIENT SAMPLE h0. : C-21903 

CV-4 (714' - 724') C.E.S. SAMPLE NO.: 163 

AWYSES ON A I R  DRY BASIS: 

A5.11: 19.81% 

VOIATXIE MATTER : 28.02% 

WSIDUAL MOISTURE: 0.93% 

FIXED CARBON: 51.24% 

7 FREE SWELLINC INDEX: 

B.T.11./1\,. : 11,730 

0.492 SULrnlUH : 

RANK : hvAb 

___-__--_---------- 

-p, .............................. __ ....... 
&L...:.z .... ...... 

. i 
:WIDTH: .................. ......... ... 
6EMARKS: ........ 2.y .... r. .... z2.y 

AlOCANEX 

.-- 

CYCLONE ENGINEERING SUES LTU. 

Pcr: 

Laboratory bLiiing:cr. C 21903 
\ 
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Mr. K. B. Blakey, Deputy Minister 
Br i t i sh  Columbia Dept. of Mines 

Douglas Building 
Victoria, Br i t i sh  Columbia, Canada 

Dear M r .  Blakey: 

Relative t o  my c a l l  t o  you today regarding your o f f i ce ' s  requirements f o r  
an "Engineering Report" and a "Statement of Expenditures" regarding coal 
exploration work done on cer ta in  coal l icenses i n  the  Upper E l k  River Valley 
i n  southeastern B r i t i s h  Columbia, held by Scurry-Rainbow O i l  Limited, Cal- 
gary, Alberta, I am providing you under separate cover my complete geolog- 
i c a l  report  of work done on subject propert ies  during 1968. 

In addition, included herewirh i s  a Xerox copy of a l l  expenditures (Cana- 
dian funds) made through January 1969 by the  North American Coal Corporation 
as payment f o r  t h i s  exploration work and f o r  t he  ana ly t ica l  work done on the 
coals contained therein. 
t o  you over the phone) i s  as follows: 

& Petroleum Resources 

A breakdown of the  various expenses (as  I s ta ted  

EXPENDITURES ON ELK RIVER PROJECT 
THROUGH JANUARY, 1969 

Dri l l ing and Logging 
Caterpillar-Dozer (includes road work, trenching, 

Sampling Entry Work (includes small amount of 

Analytical Work 
Surveying and Mapping (Professional Services) 
Camp and Board 
Consulting Engineering (Professional Services) 
Administration, Engineering and 

d r i l l  s i t e  preparation) 

camp maintenance) 

Miscellaneous (including trave 1) 

$109,413.53 

53,225.10 

60,34S.78 
40,866.21 
13 , 734.18 
24,369.20 
14,018.92 

38,940.49 

$354,916.41 
. .  

O f  the t o t a l  expenditures l i s t e d ,  t he  following was applied t o  @OG Licenses 
No's. 64 and 65 (Lots 6384 and 6385): 



(2) 

Bulldozer work plus board and room $ 29,305.80 
D r i l l i n g  and Logging plus board and room 14,888.51 

Engineering and Administration 6,762. S O  
7 51,845.81‘ 

Total Project Expenditures $354.9 16.4 1 
Less CPOG’s 5 1,845.81 

Total, Scurry-Rainbow Licenses $303,070.60 

Analytical Work 304.00 

If ,  a f t e r  examining the itemized l i s t  of vouchers processed, you do not f i n d  t h i s  
summary t o  be complete enough o r  i f  you desire  more information r e l a t ive  t o  t rave l  
expenses, a s  you indicated you might, please contact me and I w i l l  ask our Account- 
ing Department f o r  a more de ta i led  breakdown of t h a t  pa r t i cu la r  item. 

v,v If you should desire  copies of the ana ly t ica l  data derived from detai led s tudies  
of coal samples by various commercial coal t e s t ing  laboratories,  please let  me 
know and I w i l l  endeavor t o  comply with your wishes. Much of  the laboratory work 
i s  s t i l l  i n  progress, including complete ana ly t ica l  t e s t i n g  of rock specimens ob- 
tained from core holes. The l a t t e r  w i l l  include determinations of compressive 
and t ens i l e  s t r e n g t h s ,  impact and abrasion t e s t s ,  th in  section work and petro- 

Foundation. 

I was the Project Manager for t h i s  pa r t i cu la r  exploration project  for t h e  combined 
efforts of The North American Coal Corporation, Cleveland, Ohio, U.S.A., and 
Scurry-Rainbow O i l  Limited, Calgary, Alberta, Canada. This i s  a t rue  and exact 
breakdown of  expenditures insofar  as  I am able t o  f a i r l y  determine. 

The Geological Report is, t o  the best  of my knowledge and be l ie f ,  a t rue  and f a i r  
in te rpre ta t ion  and representation of the f ac t s  bearing on the Weary Ridge area as 
determined from photogeologic and f i e l d  evidence. It must be borne i n  mind, how- 
ever, t ha t  only cursory work w a s  done outside the Weary Ridge area: therefore,  
the in te rpre ta t ion  of regional geology is base3 on personal photo study and the  
projections of t he  work of others. 

graphic descriptions now being done by the Colorado School of Mines Research 

U.S.A. Certi-hate ‘Numbers : 
Minnesota , 5945 

7 THE NORTH AMERICAN COAL CORPORATION 

\ Asst. t o  Vice President 
Idaho 917 Registered Geological, Mining and Civil  Engineer 
New Mexico 1522 Land Surveyor and Cer t i f ied  Professional Geologist 
North Dakota 1219 
Am.Inst. Prof.Geo1. , 157 

Subscribed and sworn t o  before me 
t h i s  3 7 d  day of February, 1969. . .  

MARGARET 1. GEIGER 
“iotary Public, BURLEIGH CO., N. DAK. 
My Commission Expires SEN. 19, 1972 



454 
May 4 ,  1971 

Nr. R.H. McCrimmon, 
Department of Mines and 
Petroleum Resources, 
B r i t i s h  Columbia. 

Dear M r .  McCrimmon: 

RE: Vincent Option - Elk Val ley  

Fur ther  t o  your l e t t e r  of A p r i l  20th,  we he re -  
with enclose a geo log ica l  report along wi th  a c e r t i f i e d  s ta te-  
ment of cost on t h e  above mentioned proper ty .  

Trus t ing  t h i s  f u l f i l s  a l l  requirements .  

Yours very t r u l y ,  

R I O  TINT0 CANADIAN EXPLORATION LIMITED 

. -' t 
-i 

:?iOTI,~., iO CANADIAN EXPLORATION LliVllTED 120 ADELAIDE S i l iEET LVl:Si i 0 I i i ) N l ~ i )  '! YAD.1 

CABLE 'RIOCANEX' TkLtPkIONC 367-4000  



MINEKAL ACT 
FORM I3 

A.2idavit on Application for Certificate of Work 

Toronto 1, Onta r io .  .... ~ ~~~ ~~~ .......... ~~~ 

Free Miner's Certificate No. Free Miner's Certificate No ................................ 

Date issued Date issued ._....______..... ~ ........ ~ ..... ~.~~~ ~. . ..~ ~ . . ~ ~ . ~ ~  ................................ 

make oath and say:- 

I have done, or caused to be done, work on the ..... ~ ~ . ~ . ~ ~ ~ . . . ~ ~ . ~ ~ . ~ ~ . . 5 7 . 2 . ~ ~ ~ . . . 5 . 8 7 - ~ ~ n c 1 . u . s - 1 v . e ~  

......... 798 ~ . ~ ~ ~ ~ ~ . ~ ~ ~ . ~  t o  800 I n c l u s i v e ,  .-.... ~ ........................................... 1012 1018 ~~ ................ I n c l u s i v e  ~~ ..... ~~ ........ -..~~-..------------~ M-Q t o  

Record No.(s)-~ ......... ~ ................. ~~.~ 

situate  at^^.- ~. ................................. E l k  Valley ._.........___ A r e a  1 _......__._.. B r i t i s h  ~~ Columbia 

in the . ~ . . . ~ . ~ ~ ~ ~  ~~~~. ~ ~ . ~ ~ . ~  ...... ~ ..................................................................  mining Division, to the value of at least 
$37,427.63 
XLWKIX&&X&~W%, since the .... l.O.th.~.~~...~..~day ofL 

~~~~.~ 

. .  . . .  

31, 197 -.A PE.11. ..................... 197.9 Dee. 

The following is a detailed statement of such work:- 
(Set out lull paciiculm 01 the work done in lhc twelve months in which such work is required to bc dons.) 

~ ~ . . ~  ....... ~ Consu l t an t  Fees  .......... .~ ..... ~~ .... ~ ~ . ~ ~ ~ ~ ~ ~ . . . ~ ~  ..... ~ . . ~ ~ ~ ~  ........................................... S...1...2-5?...5.6 ................ 

............... ~..~~~~~~~...~SUP.P~l.l.~S ........................ ~ .... 601-3Q .................. .... ~..~. 

C a t e r i n g  S e r v i c e s  5 ,043.89 

Travel Scheduled 1,959.37 

Maps & r e p o r t s  728.19 

Helicopter 11,952.40 

Geology 7,907.91 
B e n e f i t s  1 ,186.19 

Overhead 10% 3,402.51 

~.~.~~..~~.~..~ ............. Vehicle ...Exp ense 

............... ~ . . ~ ~  .... ~ ~ ~ ~ ~ ~ l r = ~ m e n ~ . . B - t a ; l - s  ......................................... &.,.Q38 .... 9 6  

........ ..... ~ .... ~~... Bul.tdvzer ............................................................... r...29.1 .... ~ ....... ~ 

...~. ........ ~ ~ .............. ~ ........................................ ~ .............................................. ~~ 

........ ~~~~~~ ~~~~ .... ~~ .... ~.~ ......... ~ ................................. ~ .... ~ .............................. $.34,.25.,1?: ~.~ .............. ~~ - 

..~ ......... ~ ~ ~ . . . ~ ~  .................. 
GRAND TOTAL 

. ~ ~ ~ . ~ ~ ~ ~ . . ~  ..... ~ ..... . ....................... - .-.. -... 
$37,427.63 

~ . . ~ ~ ~  ...... ~ .......... ~ ..........._..._.. ......... ~~.~... ~...~ ~~~ ..... ~.~~...~ .......... ~ ........................... ~ -- 

....................................... ~ ~ . . ~  .... ~ . . .  ~~ 

That 1 have not and will not use the work declared hcrcin in any way for thc purposcs oi obtaining tax 
excrnption on a Crown-granted mineral claim under thc terms of the Taxation Acf. 

../ 
SWORN and subscribed to at .fb,;LkiY.XL!.~~ ..... .. . /' 




