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GENERAL 

The Bush Mountain g r a p h i t i c  a n t h r a c i t e  prospect  i s  loca ted  

about 28 mi les  south of Whitehorse, Yukon (Figure 1). The prospect  

a rea  l i e s  approximately mid-way between the.surnmits of Bush 

Mountain, on t h e  southwest, and Idaho H i l l ,  on t h e  nor theas t .  

It i s  centered  approximately on longi tude  135e03.95'WY l a t i t u d e  

60018.97'N, a t  e l eva t ion  5900 a.s.1. (approximate),  on t h e  r i d g e -  

c r e s t  of Bush Mountain, along i t s  nor theas te r ly  t r e n d  and descent 

t o  jo in  t h e  southwest upper s l o p e  of Idaho H i l l .  The a rea  i s  

covered by t h e  A l l i g a t o r  Lake (105 D / 6  East Ha l f )  and Whitehorse 

(105 D )  s h e e t s  of t h e  National Topographic S e r i e s  (publ ished on 

a s c a l e  of 1:50,000 and 1:250,000, r e s p e c t i v e l y ) .  

PREVIOUS PROSPECTING 

The only repor ted  previous c o a l  prospect ing a c t i v i t y  

i s  t h a t  of Cairnes (1908, i n  Bostock 1957, p.257,270; 1912, 

p.145-147) who discovered c o a l  showings while doing reconnaissance 

geologica l  mapping i n  t h e  summer of 1906, and re tu rned  with 

a s s i s t a n t s  i n  J u l y ,  1909 t o  p a r t l y  uncover 3 seams. Showings 

of o ther  seams were a l s o  found. Frozen s u p e r f i c i a l  ma te r i a l  

deeply covered t h e  seams. S t r ipp ing  was not completed t o  t h e  

hanging wa l l  of 2 of t h e  3 seams uncovered. Exposed th icknesses  

measured were 18 inches,  6 f e e t  or more, and 3 f e e t  or more. A 



- 2 -  

sample was taken from t h e  f r o z e n  ou tc rop  of t h e  6 - foo t  showing. 

A proximate  a n a l y s i s  i n d i c a t e d  a high ash,  l l semi-an thrac i te l ' :  

Moisture,  4.78%; Ash, 30.10%; V o l a t i l e  combust ible  ma t t e r ,  8.62%; 

Fixed carbon,  56.50%. 

One t o  two m i l e s  t o  t h e  e a s t  and s o u t h e a s t  of t h e  c e n t r e  

of t h e  c o a l  p rospec t  t h e r e  a r e  s e v e r a l  s i l v e r - l e a d  showings i n  

q u a r t z  and quar tz -carbona te  v e i n s  i n  a r g i l l i t e s  and greywackes 

of t h e  Laberge Group. Through t h e  y e a r s  t h e r e  h a s  been cons ide rab le  

p rospec t ing  a c t i v i t y  and some test shipments from shal low workings. 

Thomas Kerwin and two o t h e r s  i n  1893 s t a k e d  on t h e  e a s t  s i d e  of 

Idaho H i l l  what a r e  thought t o  b e  t h e  f i r s t  c l a ims  i n  t h e  sou thern  

Yukon (Cai rnes ,  1908, i n  Bostock, 1957, p .257) .  It i s  r e p o r t e d  

t h a t  some $1200/ton o r e  was mined. During t h e  p e r i o d  1898 t o  

1907 ground i n  t h i s  v i c i n i t y  was f i r s t  s t aked  and worked by 

W. F. Schnabel ,  t hen  by Messrs. Schnabel ,  F o l l e  and p a r t n e r s .  

M r .  Schnabel  r e p o r t e d  t o  Ca i rnes  i n  1907 t h a t  an  o r e  shipment of 

t e n  t o n s  r e t u r n e d  over $20/ton, mainly i n  s i l v e r .  

Most of t h e  c la ims  i n  t h e  Idaho H i l l  a r e a  ( r e f e r e n c e  

C.S .S. 105 D-6) a r e  now h e l d  by Whitehorse S i l v e r  Mines Ltd. , 

which i s  a p r i v a t e  company inco rpo ra t ed  i n  1969, wi th  head o f f i c e  

a t  11838 103rd S t . ,  'Edmonton, Alber ta .  



PR 'ES ENT PROSPECTING 

The p rospec t  occurs  w i t h i n  t h e  a r e a  SEa 105 D-6 h e l d  

under T e r r i t o r i a l  Coal 'Exploration Licence No. 20 (F igure  2 ) .  

This  i s  t h e  f i r s t  l i cenceho ld  of t h i s  a r ea ,  and t h e  p r e s e n t  

r e p o r t  i s  t h e  f i r s t  submit ted.  

It was planned t o  prospec t  f o r  seams i n  t h e  a r e a  

r e p o r t e d  by Cairnes ,  expose seams by t renching ,  and o b t a i n  

channel  samples of s u f f i c i e n t  s i z e  f o r  bo th  proximate  ana lyses  

and washing t e s t s .  

The f i e l d  work was c a r r i e d  ou t  dur ing  a  1 7  day pe r iod  

i n  l a t e  J u l y  and e a r l y  August, 1971 by one g e o l o g i s t ,  t h e  

w r i t e r ,  and one a s s i s t a n t ,  M r .  S c o t t  Lyle. Time d i s t r i b u t i o n  

dur ing t h i s  p e r i o d  i s  given i n  Table  1. 

Working f i r s t  ou t  of Whitehorse, a  b r i e f  a i r b o r n e  

( f i x e d  wing a i r c r a f t )  examination of t h e  Bush Mountain a r e a  

was undertaken t o  p l a n  t r a v e r s e s ,  spo t  h e l i c o p t e r  l and ing  

s i t e s ,  and f i n d  a  campsite.  P o s s i b l e  l and ing  s i tes  were 

s p o t t e d  i n  a  f e w  p l a c e s  near t h e  Bush Mountain - Idaho H i l l  

r i d g e c r e s t .  S ince  t h i s  r i d g e  i s  more o r  l e s s  normal t o  

s t r u c t u r a l  t r e n d  i n  t h e  t a r g e t - h o s t  Tan ta lus  format ion ,  and 

ou tc rop  appeared t o  b e  more abundant a long  i t  than  on lower 

s lopes ,  i t  was decided t h a t  t h e  f i r s t  t r a v e r s e s  should be 
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TABLE 1 

Bush Mountain F i e l d  Work Time D i s t r i b u t i o n  

T o t a l  Davs 

1 7  days: J u l y  2 3  - August 8 ,  1971 

Men - 

(5* work 
2 Lost  t o  weather 
1 Lost  t o  u n a v a i l a b l e  
h e l i c o p t e r  ) 

( 1$ work 
1 Lost t o  wea ther )  

Desc r ip t ion  

Trave l  t o  Whitehorse 

Hi r ing  arrangements 

Reconnaissance a e r i a l  examination 
of p r o p e r t y  and sea rch  of p rope r ty  
r eco rds  

Mobi l iza t ion ,  demobi l iza t ion  

Campsite s e l e c t i o n ,  se t -up,  take-down 

Ground t r a v e r s e  p rospec t ing ,  Trenching,  
Sampling, Measurement of t r ench -  
exposed s e c t i o n s  

Done i n  3 pe r iods :  $ day, 5 days,  3 day 

Reconnaissance i n s p e c t i o n  of ground 
access  r o u t e s  t o  p rope r ty ,  and 
pick-up samples f e r r i e d  t o  road  by 
h e l i c o p t e r  
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nea r ,  and approximately  p a r a l l e l  t o  t h e  r i d g e .  I n  a d d i t i o n ,  

C a i r n e s l  c o a l  l o c a l i t y  was r e p o r t e d  t o  b e  near  t h e  r i d g e .  

Access f o r  f i r  st  ground t r a v e r s e  f i e l d  work was by 

h e l i c o p t e r  s e t -ou t  and same-day pick-up f o r  r e t u r n  t o  White- 

horse .  The Tanta lus  format ion ,  a s  i n d i c a t e d  on Map 1093A 

(Wheeler, l 9 6 l ) ,  was t r a v e r s e d  from n o r t h e a s t  t o  southwest 

a long  t h e  northwest  s i d e  of t h e  r i d g e  and up t o  a few hundred 

y a r d s  downslope from i t .  Return t r a v e r s e  e s s e n t i a l l y  fo l lowed 

t h e  r i d g e c r e s t .  Coal ou t c rops  were no t  found,  b u t  evidence 

of c o a l  was found a t  s e v e r a l  p l a c e s  a c r o s s  s t r i k e ,  concen t r a t ed  

i n  one g e n e r a l  a r e a  l y i n g  immediately southwest of a l a r g e  

windgap occu r r ing  on t h e  Bush Mountain r i d g e c r e s t .  

The windgap provided a convenient  campsi te ,  wi th  a 

smal l  melt  -water str eam forming nearby from a snowbank l o c a t e d  

near  t h e  t o p  of t h e  nor thwestern  mountainslope t o  t h e  n o r t h  of 

t h e  windgap, named Campsite Windgap. From here ,  f i e l d  work 

was c a r r i e d  ou t  dur ing  two p e r i o d s  t o t a l l i n g  8i days,  of which 

a t o t a l  of 2 were l o s t  due t o  weather and 1 due t o  u n a v a i l a b i l i t y  

of h e l i c o p t e r  f o r  r e t u r n  a f t e r  t h e  f i r s t  per iod .  T h i s  f i e l d  

work c o n s i s t e d  of f u r t h e r  ground t r a v e r s e  reconna issance  

p rospec t ing ,  hand- t renching,  measurement of trench-exposed 

s e c t i o n s ,  and channel  sampling. 



ACCESS 

The coa l  explora t ion  l i cence  a rea  (Figure  2 )  i s  

a c c e s s i b l e  from Whitehorse, Yukon by he l i cop te r  ( t h i s  work) 

or by road,  and from t h e  seaport  of Skagway, Alaska by t h e  

combination of r a i l r o a d  and road a s  ind ica ted  on Figure 1. 

A road t o  t h e  Idaho H i l l  s i l v e r  prospects ,  extending west 

from t h e  Annie Lake Road, e n t e r s  t h e  coa l  explora t ion  l i c e n c e  

a rea  t o  t h e  nor th  of Schnabel Creek (Figure  2 ) .  A s  shown on 

Figure 3,  t h e  base  map f o r  which i s  a por t ion  of A l l i g a t o r  

Lake s h e e t ,  East Half ,  F i r s t  Edi t ion,  t h e  road ends approxi- 

mately 1.7 miles  e a s t  of t h e  g r a p h i t i c  a n t h r a c i t e  showings, 

but  p o r t i o n s  of a road or roads which were seen a t  a d i s t a n c e  

from a vantage po in t  on Bush Mountain, ind ica ted  t h a t  road 

access  extends f u r t h e r  up Schnabel Creek than shown. The 

d i s t ance  along t h e  Annie Lake road t o  i t s  i n t e r s e c t i o n  with 

t h e  Whitehorse-car cross Highway i s  about 12 miles .  Robinson 

on t h e  White Pass & Yukon Railway i s  near t h e  l a t t e r  i n t e r -  

sec t ion .  R a i l  d i s t a n c e  from Robinson t o  Skagway i s  about 

90 miles.  

The p resen t  work requ i red  3 round t r i p s  by he l i cop te r  

from Whitehorse t o  t h e  prospect  a rea ,  and one f l i g h t  t o  f e r r y  

samples and equipment from t h e  campsite t o  t h e  Annie Lake 

road. Three d i f f e r e n t  a i r c r a f t  were cha r t e red  out of White- 
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horse from Trans North Turbo A i r  Ltd.:  One B e l l  47G-3B-2 

h e l i c o p t e r ,  p i l o t e d  by M r .  Tom Kamiho; Two B e l l  206-A J e t  

Ranger h e l i c o p t e r s ,  one p i l o t e d  by Mr.  Gene Drzymala, and 

one by M r .  Tony Hanulik. A Cessna 172 fixed-wing a i r c r a f t ,  

used f o r  a prel iminary examination of t h e  prospect  a r e a ,  was 

cha r t e red  out of Whitehorse from Globe A i r  Serv ices ,  and was 

p i l o t e d  by M r .  Gavin Brown. 

Upon completion of work based i n  t h e  f i e l d  camp, t h e  

ma te r i a l  f e r r i e d  t o  t h e  Annie Lake road was picked up by 

automobile, and a t  t h i s  time Bush Mountain was examined a t  

a d i s t a n c e  ( P l a t e  l ) ,  from t h e  pe r spec t ive  of t h e  Annie Lake 

Valley "f loor t l  through which ground access  passes .  

TOPOGRAPHY, GLACIATION, AND SURFICIAL GEOLOGY 

P l a t e  1 i s  an obl ique  view of t h e  southeas t  s i d e  of 

Bush Mountain, and, a s  seen behind and above t h e  summit of 

Idaho H i l l ,  an end-on view of t h e  sec t ion  of t h e  r i d g e c r e s t  

on which t h e  f i e l d  work centred.  The l a t t e r  i s  a t  about 

5900 f e e t  e l eva t ion ,  and P l a t e  1 was photographed from about 

2600 f e e t  e levat ion .  Summit of Bush Mountain i s  about 6500+ 

f e e t  e l eva t ion ,  t h a t  of Idaho H i l l  about 5500+ f e e t .  The 

nor theas tern  r i d g e c r e s t  of Bush Mountain, a s  measured from 

i t s  summit t o  t h e  bottom of t h e  saddle  behind Idaho H i l l ,  i s  



about 1.3 m i l e s  i n  l eng th ,  Schnabel  Creek f lows  t o  t h e  

n o r t h e a s t  a long t h e  b a s e  of t h e  s o u t h e a s t e r n  mountainslope,  

and Perk ins  Creek a long t h e  base  of t h e  nor thwes te rn  s lope .  

The Bush Mountain a r e a  i s  p a r t  of t h e  t r a n s i t i o n a l  

zone between "two pr imary phys iographic  s u b d i v i s i o n s  of t h e  

Canadian C o r d i l l e r a "  - t h e  Coast  Mountains and t h e  western  

Yukon P la teau .  Wheeler (1961, p . 6 )  s t a t e s  t h a t  t h i s  t r a n s i t i o n a l  

zone 

11 . . . . . . . i s  c h a r a c t e r i z e d  by a  r e l a t i v e l y  
smooth, g e n t l y  r o l l i n g  upland s u r f a c e ,  
undu la t ing  between 5,000 and 7,000 feet ,  
l o c a l l y  surmounted by roughly c o n i c a l  peaks  
or  groups of peaks. .  . . . .Th i s  s u r f a c e  i s  
d i s s e c t e d  by U-shaped v a l l e y s  not  more than  
3  m i l e s  wide, producing an average r e l i e f  of 
3,500 t o  4,500 f e e t .  It appears  p a r t l y  t o  
merge wi th  and p a r t l y  t o  abut  t h e  rugged 
( jagged ,  a l p i n e )  t e r r a i n  of t h e  Coast 
Mountains. 

The foreground i n  P l a t e  1 is  t h e  western  s i d e  of a  

nor th-south  t r e n d i n g  U-shaped v a l l e y .  Alp ine  g l a c i a t i o n  has  

produced no r th - f ac ing  c i r q u e s  i n  t h e  up lands  immediately west 

of Bush Mountain (Wheeler, 1961, F igu re  1). The Bush Mountain 

r i d g e  i s  s l i g h t l y  s e r r a t e .  Another c i r q u e ,  not  mapped a s  such 

by Wheeler, forms a  no r th - f ac ing  curving i n d e n t a t i o n  of Bush 

Mountain r i d g e .  I t  i s  l o c a t e d  immediately west of Idaho H i l l  

whose nor thwestern  s i d e  forms p a r t  of t h e  c i r q u e  (F igure  3 ) .  

The r i d g e c r e s t  c o a l  sampling l o c a l i t i e s  (ahead)  a r e  a t  t h e  
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t o p  of t h e  headwall  of t h i s  c i rque .  

The c i r q u e  i s  not  " f reshw- looking  a s  a r e  t h o s e  

occur r ing  a t  h igher  e l e v a t i o n s  t o  t h e  west of Bush Mountain. 

It l a c k s  f r e t t e d  w a l l s  and s e r r a t e d  s p u r s ,  and on t h e  b a s i s  

of a i r p h o t o  i n t e r p r e t a t i o n  i t  ho lds  l i t t l e ,  if  any, morainal  

d e b r i s .  I ts w a l l s  and surrounding r i d g e s  a r e  smoothed and 

rounded i n  comparison wi th  t h e  " f resh"  c i rques .  

Wheeler (1961, P l a t e  X, p .18)  i d e n t i f i e d  a  s i m i l a r  

"old" c i r q u e  i n  occur rence  1$ mi les  west  of Coal Lake, l o c a t e d  

approximately 12 m i l e s  t o  t h e  nor th-nor thwest  of t h e  Bush 

Mountain n o r t h e a s t  c i rque .  S ince  t h e r e  i s  evidence t h a t  i c e  

of t h e  l a s t  advance of t h e  C o r d i l l e r a n  i c e - s h e e t  (Coast 

Mountain and Cass i a r  l o b e s )  reached  a t  l e a s t  6,500 feet 

e l e v a t i o n ,  Wheeler (p .18)  p o i n t s  ou t  t h a t  c i r q u e s  whose 

f l o o r s  were a t  lower e l e v a t i o n s  were occupied by t h e  i c e - s h e e t  

and s u b j e c t e d  t o  rounding and smoothing e ros ive -ac t ion .  

Apparent ly  t h e  Coal Lake c i r q u e  and t h e  Bush Mountain no r th -  

e a s t  c i r q u e  were no t  r e juvena ted ,  whereas a l p i n e  g l a c i a t i o n  

was resumed i n  h igher  e l e v a t i o n  c i r q u e s ,  e .g . ,  t h o s e  w e s t  of 

Bush Mountain. 

The bounding s p u r s  of t h e  Coal Lake c i r q u e  a r e  

notched. I n  a d d i t i o n ,  an abandoned l a t e r a l  (overf low) channel  
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and a kame t e r r a c e  a r e  p r e s e n t  a long t h e  back of t h i s  c i rque .  

Wheeler i n t e r p r e t s  t h e s e  landforms t o  i n d i c a t e  t h a t  s t reams  

marginal  t o  an i c e - s h e e t  f lowed through t h e  c i rque .  Campsite 

Windgap i s  a throughgoing no tch  i n  t h e  c i r q u e  headwall  r i d g e  

of Bush Mountain n o r t h e a s t  c i rque .  T h i s  bedrock notch i s  a t  

t h e  head of a d ry  s t ream channel  t r e n d i n g  d i r e c t l y  down t h e  

sou th  mountainslope,  i n  back  of  t h e  c i r q u e .  T h i s  notch/channel  

landform may be an  abandoned d i r e c t  overf low channel  formed 

when t h e  c i r q u e  was f i l l e d  by t h e  l a s t  i c e  shee t .  

The ground i n  t h e  prospec t  a r e a  shows cons ide rab le  

evidence of f ro s t -heav ing .  I n  a r e a s  of ou tc rop  or  t h i n  over-  

burden, s u r f a c e  accumulat ions  of jumbled angula r  bou lde r s  

a r e  common. I n  s l o p i n g ,  g r a s s y  a r e a s  of overburden cover ,  

s t o n e  g a r l a n d s  and s t o n e  s t r i p e s  occur.  I n  t h e  l a t e  J u l y  and 

e a r l y  August p e r i o d  of observa t ion ,  t h e  ground was f r o z e n  near  

s u r f a c e  i n  t h e  v i c i n i t y  of t h e  water-supply snowbank, b u t  ice 

was encountered i n  only  one p rospec t ing  t r ench ,  a t  a  dep th  of 

about 4.5 f e e t .  The o the r  i c e - f r e e  t r e n c h e s  reached t o  

dep ths  of up t o  8.0 f e e t .  I n  J u l y ,  1909, Ca i rnes  (1910, i n  

Bostock, 1957, p.336) found t h a t  f r o z e n  ground was g e n e r a l  

i n  t h i s  a r ea .  Beneath t h e  a c t i v e  zone permafrost  may b e  

p r e s e n t ,  b u t  no permafros t  d a t a  i s  a v a i l a b l e .  P i t t e d  t e r r a i n  



occurs i n  unconsolidated v a l l e y - f i l l  depos i t s  t o  t h e  nor th-  

e a s t  of Idaho H i l l ,  from Annie Lake northward t o  t h e  Watson 

River (Dept. of Energy, Mines, and Resources ~ i r p h o t o  

A11524 2 3 ) .  This  may represent  thermal k a r s t ;  i. e.  , slump 

due t o  thawing of permafrost .  

PREVIOUS GEOLOGICAL WORK 
- - - -  - - 

Cairnes (1908, i n  Bostock, 1957) performed t h e  f i r s t  

recorded geologica l  work i n  t h e  Bush Mountain coa l  a rea  i n  

1906 while  i n v e s t i g a t i n g  t h e  geology and mineral  depos i t s  of 

t h e  Conrad and Whitehorse mining d i s t r i c t s .  He ( i b i d . ,  p.270, - 
272, 273) observed "heavy1' (massive) conglomerate beds, e a s i l y  

d i s t ingu i shed  from a l l  o ther  conglomerates i n  these  d i s t r i c t s  

by t h e i r  ". . . .hard,  well-rounded, genera l ly  small  pebbles  of 

s l a t e s ,  c h e r t s ,  q u a r t z i t e s ,  e t c . ,  i n  a s i l i c e o u s  matr ix  - 
giving  t h e  rocks a very cher ty ,  hard appearance". He recog- 

nized a l i t h o l o g i c  s i m i l a r i t y  between t h e s e  conglomerate beds 

and those occurr ing i n  c o a l  measures ly ing  i n  t h e  v a l l e y  

south of Mount Granger, loca ted  about 14  mi les  northwest of 

t h e  Bush Mountain coa l  a r e a ,  and about 17  mi les  southwest of 

Whitehorse. The l a t t e r  coa l  measures had been s taked and 

opened up by a 60 f o o t  long tunnel  and a few open c u t s ,  

revea l ing  3 seams of a n t h r a c i t e  coa l ,  t h e  whole r e f e r r e d  t o  
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a s  "Whitehorse coa l "  ( i b i d . ,  p.258). 

After  f ind ing  t h e  conglomerate marker horizons i n  

t h e  Bush Mountain a rea ,  Cai rnes  i n  1906 ( a s  r epor ted  i n  

Cairnes,  1912, p. 145) searched f o r  and found coa l  seams which 

were i n t e r l a y e r e d  with t h e  conglomerates and with b lack  sha les ,  

both f i n e l y  ( t h i n )  and coarse ly  ( t h i c k )  bedded, and l i g h t -  

coloured, t h i n l y  bedded s h a l e s  and some more coarse ly  ( t h i c k l y )  

bedded s h a l e s ,  and l i g h t  -coloured sandstones,  p l u s  some 

q u a r t z i t e s  (Cairnes,  1908, i n  Bostock, 1957, p.270).  Con- 

s i d e r a b l e  fo ld ing  and d i s t o r t i o n  of t h e  rocks was repor ted  

and n e i t h e r  s t r a t i g r a p h i c  sec t ion  nor seam th icknesses  were 

measured. 

I n  t h e  course of geologica l  mapping i n  t h e  Wheaton 

D i s t r i c t ,  t h e  Bush Mountain c o a l  a rea  was again v i s i t e d  i n  

1909 by Cairnes (1910, i n  Bostock, 1957; 1912) and a l s o  i n  

1915 (Cairnes,  1916, i n  Bostock, 1957). I n  1909 s t r i p p i n g  

c a r r i e d  out by Cai rnesf  p a r t y  made some seam th ickness  measure- 

ments poss ib le .  By t h i s  time Cairnes (1906, 1908b, 1909, a l l  

i n  Bostock, 1957; 1910b) had a l s o  inves t iga ted  coal-bearing 

Jura-Cretaceous sediments occurr r ing  i n  t h e  a rea  of t h e  

Whitehorse Trough from Whitehorse northwards t o  Tantalus .  

Two major coal-bearing horizons were found t o  be as soc ia ted  
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with a  d i s t i n c t i v e  "conglomerate formation1' l i t h o l o g i c a l l y  

s i m i l a r  t o  t h a t  i n  which t h e  Bush Mountain c o a l  occurs 

(Cairnes,  1910, i n  Bostock, 1957, p .331) .  The coa l  then 

mined a t  Tantalus  a l s o  occurs i n  t h i s  conglomerate, which 

was given t h e  name "Tantalus conglomerate" ( i b i d . ,  p.330, 331). 

Another major coa l  horizon, e. g. t h e  then producing 

seams a t  t h e  F ive  Finger mine n o r t h  of Tantalus ,  occurs i n  

t h e  upper p a r t  of t h e  Laberge s e r i e s  (named by Cairnes,  

i b i d .  ) ,  i n t e r p r e t t e d  t o  be  over l a in  by Tanta lus  formation. 

Thus, when t h e  l a t t e r  formation i s  a t  a l l  p resen t ,  i n  

succession with t h e  Laberge s e r i e s ,  i t  i n d i c a t e s  t h a t  t h e  

favourable  horizons of t h e  l a t t e r  have not been l o s t  by 

eros ion ,  and t h e  "lower coal"  may be present .  This  i s  t h e  

case  i n  the  Nordenskiold River a r e a ,  on Division Mountain, 

although t h e  coal-bearing horizon i n  t h e  Tantalus  formation 

i t s e l f ,  t h e  "upper coal1 '  of t h e  Jurasso-Cretaceous sec t ion ,  

appears t o  have been l o s t  by eros ion  (Cairnes,  1909, i n  

Bostock, 1957, p.278, 279).  

Cairnes (1910, i n  Bostock, 1957, p .331) ,  d i s c u s s i n g '  

t h e  Wheaton D i s t r i c t  i n  which t h e  Bush Mountain coa l  a rea  

occurs,  s t a t e d  t h a t  t h e  Tantalus conglomerate conformably 

o v e r l i e s  t h e  Laberge s e r i e s .  This  conclusion must have 



- 1 3  - 
been based on t h e  f i e l d  r e l a t i o n s h i p s  observed n o r t h  of 

Whitehorse beyond t h e  Wheaton D i s t r i c t  because he  had e a r l i e r  

suggested (1908, i n  Bostock,  1957, p. 272, 273) concerning 

t h e  Whitehorse c o a l  a r e a  t h a t  t h e  c o a l  measures ( t h e  Tan ta lus  

fo rma t ion )  a r e  appa ren t ly  over l a i n  by t h e  o the r  Jura-Cretaceous 

sediments (Laberge s e r i e s ) ,  and l a t e r  (1916, i n  Bostock, 1957, 

p.415) concerning t h e  Wheaton D i s t r i c t  (Bush Mountain c o a l  

a r e a )  t h a t  "The conglomerate series.. . . . . . appears  t o  u n d e r l i e  

t h e  Laberge beds,  b u t  of t h i s  no a b s o l u t e  proof could  be  

ob ta ined ,  owing t o  t h e  g r e a t l y  d i s t u r b e d  cond i t i on  of t h e s e  

sediments.  " 

I n  t h e  l a t t e r  quoted r e p o r t ,  which r e p r e s e n t s  Ca i rnes '  

l a s t  pub l i shed  views on t h e  geology of t h e  a r e a ,  t h e  "conglo- 

merate s e r i e s f 1  i s  no longer  c a l l e d  "Tantalus  conglomerate", 

r a t h e r  i n  t h e  Table  of Formations ( i b i d . ,  p.414) i n  t h e  
7 

llFormationll column, benea th  t h e  e n t r y  "Laberge ~ e r i e s ' ~ ,  i s  

t h e  fol lowing e n t r y  : "Probably corresponds t o  t h e  Kootenay". 

Thus Ca i rnes  i s  sugges t ing  t h a t  t h e  Tan ta lus  conglomerate 

c o r r e l a t e s  wi th  t h e  Kootenay format ion ,  known f o r  i t s  

occurrences  i n  B r i t i s h  Columbia. 

P l an t  f o s s i l s  c o l l e c t e d  up t o  t h i s  t i m e  i n  t h e  Bush 

Mountain a r e a  i n d i c a t e d  a J u r a s s i c  age  f o r  t h e  Tan ta lus  
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format ion  ( i b i d  p .415) .  W. A. B e l l  l a t e r  r e - s t u d i e d  t h e  -. 9 

f o s s i l  c o l l e c t i o n ,  and h i s  conc lus ions  cons idered  toge the r  

wi th  Tantalus/Laberge f i e l d  r e l a t i o n s h i p s  l e a d  Wheeler 

(1961, p. 74)  t o  r e g a r d  t h e  age  of t h e  Tan ta lus  format ion  

a s  Upper J u r a s s i c  ( ? )  and Lower Cretaceous.  Summarizing 

s t u d i e s  by S. S. Buckman, H. F rebold ,  and F.H. McLean of 

f o s s i l  c o l l e c t i o n s ,  i nc lud ing  s e v e r a l  from t h e  Bush Mountain 

a r e a ,  Wheeler (1961, p. 54) states t h a t  ". . . . . t h e  Laberge 

group i n  Whitehorse map-area c o n t a i n s  f o s s i l s  ranging  from 

lower L i a s  t o  e a r l y  Middle Ju ra s s i c " .  Thus, t h e  f o s s i l  

evidence i n d i c a t e s  t h a t  t h e  Tanta lus  format ion  i s  younger 

than  t h e  Laberge group , in  t h e  Bush Mountain c o a l  a r ea .  

The Bush Mountain c o a l  a r e a  i s  inc luded  w i t h i n  t h e  

Whitehorse map-area of J . O .  Wheeler (1961) ,  who a p p l i e d  t h e  

names "Tantalus format ion"  and 'ILaberge group" t o  t h e  

"conglomerate format  ion" o r  "Tantalus  conglomerate", and 

"Laberge s e r i e s " ,  r e s p e c t i v e l y ,  of Ca i rnes  (above) .  

The a r e a  of T a n t a l u s  format ion  i s  shown on Wheeler ' s  

Map 1093A t o  b e  about 1.75 mi l e s  long, and averag ing  0.5 mi l e  

i n  width.  Ca i rnes  (1912, p .147)  r e p o r t e d  t h a t  "The   an talus 

conglomerates ex tend  down t o  near  t h e  c r e e k  bottoms on b o t h  

s i d e s  of t h e  r i d g e  on which t h e  c o a l  w a s  found, and a l s o  



appear t o  t h e  south,  across  Schnabel Creek, on M t .  Fol le l ' .  

Aggregate th ickness  of t h e  Tantalus  formation i n  t h i s  a rea  

was repor ted  t o  be 1,700 t o  1,800 f e e t  ( i b i d . ,  - p.58) .  

I n  descr ib ing  t h e  petrography of rocks comprising t h e  

Tanta lus  formation, Wheeler (1961, p. 72) makes some s p e c i f i c  

r e fe rences  t o  the  Bush Mountain c coa l  a rea  (= west of Annie 

Lake) : 

"The conglomerates a r e  wel l  s o r t e d  and 
genera l ly  contain well-rounded pebbles 
commonly 1 inch and r a r e l y  2 inches  
across .  These pebbles  a r e  composed of 
white  and grey q u a r t z ,  q u a r t z i t e ,  b l ack  
and grey c h e r t ,  one fragment of which 
conta ins  r a d i o l a r i a  ( ? )  , and minor a r g i l l i t e .  
Some subangular che r t  occurs west of Annie 
Lake.. . . . . . (where a l s o )  t h e  rocks.  . . . a r e  
we l l  indura ted  and thoroughly cemented 
with s i l i c a .  The matr ix  comprises f i n e l y  
comminated quartz ,  c h e r t ,  q u a r t z i t e ,  sodic  
p lag ioc lase ,  and white  mica. 

"The arenaceous rocks a r e  p a l e  grey, 
grey,  or greyish-brown, and a r e  commonly 
speckled with b lack  che r t  g ra ins .  They 
contain subangular t o  subrounded g r a i n s  
of s l i g h t l y  s e r i c i t i z e d  sodic  p lag ioc lase ,  
quar tz ,  q u a r t z i t e ,  minor f e l d s p a r  porphyry, 
much c h e r t ,  and s i l t s t o n e  i n  a  matrix of 
f i n e l y  cornminated q u a r t z ,  p l ag ioc lase ,  white  
mica, and b i o t i t e .  The quar tz  occurs both 
a s  c l e a r ,  uns t ra ined  g r a i n s  and a s  mosaics 
of anhedral  c r y s t a l s  showing s t r a i n  shadows. 

"The a r e n i t e s  of t h e  Tantalus  formation 
d i f f e r  from those of t h e  ....... Laberge 
group by containing much more quar t z ,  no 
potash f e l d s p a r  or mafic minerals  except 
a  l i t t l e  b i o t i t e ,  and some i r o n  ore.  



"Poorly preserved p l a n t  fragments a r e  
common, p a r t i c u l a r l y  near seams of coa l .  " 

The considerably d i s t o r t e d  and d is turbed  Tantalus  

beds have a  genera l ly  nor the r ly  s t r i k e  a s  does t h e  t rench 

of a  f a u l t  along which t h e  formation i s  i n  contac t  with 

volcanic  rocks (age unknown) t o  t h e  west (Cairnes,  1912, 

p.146-147). The na ture  of t h e  e a s t  con tac t ,  with Laberge 

group sediments, has  not been determined, but  i t  appeared 
, 

t o  Wheeler (1961, p.72) t o  be  e i t h e r  a  f a u l t  or unconformity. 

RECONNAISSANCE PROSPECTING RESULTS 
-- - - -- - - - - - 

A t  no p l a c e  i n  t h e  a rea  of ground t r a v e r s e  prospect ing 

was s o l i d l y  outcropping coa l  found. It was observed while  

t r a v e r s i n g  along or near t h e  r i d g e c r e s t  t h a t  c o a l  f l o a t  i s  

p resen t  i n  most windgaps. The presence of bedrock c o a l  

beneath windgap overburden i s  ind ica ted  by f ros t -heave  coa l  

fragments, and a l s o  by chips  of coaly sha le  and a r g i l l i t e  

which a r e  a s soc ia ted  with coal .  D i f f e r e n t i a l  weathering of 

t h e  c o a l  measures has  produced windgaps where coa l  and 

assoc ia ted  f  ine-grained c l a s t i c  sediments a r e  more r a p i d l y  

down-weathering than a r e  t h e  conglomerate, conglomeratic 

sandstone, and greywacke u n i t s  which outcrop along and near 

t h e  r i d g e c r e s t .  Some rock  u n i t s  wi th  in termedia te  weathering- 

r e s i s t a n c e ,  s u f f i c i e n t  t o  y i e l d  outcrops wi th in  or a t  t h e  s i d e s  
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of windgaps, a r e  a f r e s h  p o r p h y r i t i c  d ike ,  an  a l t e r e d  d ike ,  

and a da rk  grey a r g i l l i t e  ( b o r d e r l i n e  s l a t e ) .  

Windgaps vary  i n  width  from a f e w  f e e t  (Trench 4 

l o c a l i t y )  t o  a few y a r d s  (Trench 5 l o c a l i t y ,  s e e  P l a t e  3 ) ,  

and t h e  one i n  which Trenches 2 and 3 a r e  l o c a t e d  ( s e e  P l a t e s  

5 and 6 )  i s  roughly 150 f e e t  w i d e  i f  an outcropping p o r p h y r i t i c  

d i k e  ( P l a t e  5 ,  l e f t  fo reground)  i s  taken  a s  be ing  w i t h i n  t h e  

windgap. The deepes t ,  Campsite Windgap ( P l a t e s  2, 3 ,  and 4), 

i s  roughly 100 feet deep, 100 f e e t  wide a c r o s s  t h e  bottom, 

and 350 f e e t  wide a c r o s s  t h e  top.  

I n  t h e  bottom of t h e  l a t t e r  l a r g e  windgap, angula r  

b o u l d e r s  and sma l l e r  s c r e e  form an a p p a r e n t l y  t h i c k  accumulation,  

up through which coa l ,  i f  p r e s e n t  i n  bedrock under ly ing  t h e  

windgap, might no t  have reached  s u r f a c e  by f r o s t  heaving.  

Bands of f l o a t  c o n s i s t i n g  of g r a p h i t i c  coa l ,  and coa ly  s h a l e  

and a r g i l l i t e  t r e n d  d i agona l ly  a c r o s s  t h e  southwest  s i d e  of 

Campsite Windgap ( s e e  P l a t e s  2 and 3 ) ,  and c o a l  f l o a t  which 

was found on t h e  bottom of t h i s  s i d e  of t h e  windgap may b e  

s c r e e  which h a s  moved downslope from t h e s e  bands. The f l o a t  

( f r o s t  heave and t a l u s )  bands probably more or l e s s  o v e r l i e  
u 

bedrock seams, and they t r e n d  toward t h a t  r i d g e c r e s t  s e c t i o n ,  

l y i n g  southwest of Campsite Windgap, where c o a l  f l o a t  i n  

windgaps i n d i c a t e d  t h e  presence  of s e v e r a l  seams. 
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The l a t t e r  r i d g e c r e s t  s e c t o r  was chosen f o r  t r ench ing  

and more d e t a i l e d  prospec t ing .  Down t h e  n o r t h  s l o p e  from t h i s  

s e c t o r ,  e x t e n s i v e  coa r se  t a l u s  d e p o s i t s ,  i n c l u d i n g  l a r g e  

jumbled b locks ,  made p rospec t ing  f o r  c o a l  f l o a t  d i f f i c u l t ,  

and t r ench ing  v i r t u a l l y  impossible .  Down t h e  southwest s i d e  

of t h e  r i d g e  t h e  s u r f a c e  of t h e  r e g o l i t h  has  much l e s s  coarse ,  

b locky t a l u s  cover ,  and i n c l u d e s  s o i l  s u f f i c i e n t l y  f i n e ,  and on 

s u f f i c i e n t l y  s t a b l e  s l o p e s  f o r  t h e  growth of g r a s s e s  ( s e e  

P l a t e s  5, 2, and 8 ) .  Here bands of c o a l  f l o a t  were found f o r  

s e v e r a l  hundred f e e t  downslope of t h e  r i d g e ,  and wi th  d e t a i l e d  

mapping could be  u s e f u l  i n  t r a c i n g  seams. Some o l d  caved p i t s  

o r  t r enches ,  were found a t  downslope l o c a l i t i e s  on t h e s e  bands, 

and i t  appears  t h a t  bedrock was reached  i n  some cases .  These 

may have been Cai rnes '  t renches .  

For t h e  p r e s e n t  i n v e s t i g a t i o n  i t  was decided t o  

con f ine  most t r ench ing  t o  near  t h e  r i d g e c r e s t  (F igu re  3 )  where 

depth t o  bedrock was found t o  be  a few f e e t ,  and t o  a l s o  a t tempt  

t o  r each  bedrock a t  one l o c a l i t y  f u r t h e r  downslope than  t h e  

o l d  t r e n c h e s  and on a d i f f e r e n t  band of f l o a t  t o  t h e  e a s t ,  a t  

a l o c a l i t y  approximately 950 f e e t  sou theas t  of t h e  r i d g e c r e s t  

t r ench ing  l o c a l i t i e s .  

The r i d g e c r e s t  windgap ( roughly 150 f e e t  wide) i n  

which Trenches 2 and 3 (F igu re  4)  were excavated,  i s  on t h e  
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southwest bounded by a d a r k  grey  a r g i l l i t e  ( b o r d e r l i n e  s l a t e )  

s t r i k i n g  3420, d ipping 900. This  i s  t h e  on ly  u n i t  which could 

be  t r a c e d  from t h i s  s e c t o r  of t h e  r i d g e c r e s t  f o r  any s i g n i f i -  

c an t  d i s t a n c e  ( s e v e r a l  hundred f e e t )  down t h e  ta lus -covered  

no r the rn  mountainslope. It a l s o  p e r s i s t s  t o  t h e  sou th ,  and 

w i l l  probably be a u s e f u l  marker hor izon .  Between t h i s  u n i t  

and Trenches 1 and 2, and wi th  i n t e r v a l s  wi thout  ou t c rop  on 

e i t h e r  s i d e ,  a  northwest  - t r end ing ,  r e l a t i v e l y  f r e s h  p o r p h y r i t i c  

d i k e  ou tc rops  ( P l a t e  5, l e f t  f o reg round) ,  which c o n s i s t s  about 

30% of l i g h t  g rey  p l a g i o c l a s e  phenocrys t s  from 1 rnm up t o  10 mrn, 

i n  a f i n e -  t o  medium-grained, medium grey ish-green  ma t r ix ,  

weather ing l i g h t  reddish-grey  t o  b u f f .  

Bounding t h e  windgap on t h e  n o r t h e a s t  s i d e  of Trenches 

2 and 3,  i s  another  outcropping d ike ,  which i s  much a l t e r e d ,  

b u t  i s  a l s o  p o r p h y r i t i c  and may have been l i t h o l o g i c a l l y  

s i m i l a r  t o  t h e  above d ike .  The d i k e  i s  about 11 f e e t  wide 

on s u r f a c e ,  sends  o f f s h o o t s  i n t o  c o a l  exposed i n  Trench 3, 

and i s  i n  c r o s s c u t t i n g  c o n t a c t  w i th  a conglomerate u n i t  on 

i t s  e a s t  s ide .  From t h e  l a t t e r  c o n t a c t  nor theas twards  f o r  

about 100 feet a long t h e  r i d g e c r e s t ,  t h e  sequence c o n s i s t s  

mainly of s t e e p l y  e a s t ,  t h e n  s t e e p l y  west-dipping thick-bedded 

t o  massive conglomerate and conglomerat ic  sandstone,  i n t e r r u p t e d  



by a  few smal l  windgaps w i t h  f a u l t e d  w a l l s  (on a t  l e a s t  one 

s i d e )  and con ta in ing  c o a l  f l o a t .  The f a u l t s  a r e  mainly 

v e r t i c a l ,  mainly t r e n d i n g  nor th-nor thwest  w i th  h o r i z o n t a l  

t o  mainly g e n t l y  ( n o r t h  and s o u t h )  plunging s l i c k e n s i d e  

l i n e a t i o n s ,  i n d i c a t i n g  t h a t  movement i s  l a r g e l y  s t r i k e - s l i p .  
1 

Two of t h e  windgaps, i nc lud ing  t h e  l a r g e s t  of t h e s e  i n  t h i s  

s e c t o r ,  were chosen f o r  t r ench ing  work. 

TRENCH PROSPECTING RESULTS 

S i x  e x p l o r a t i o n  t r enches ,  o r i e n t e d  approximately  

pe rpend icu la r  t o  s t r i k e  of c o a l  seams, were excavated by hand 

f o r  an agg rega t e  l eng th  of 93 f e e t .  Their  l o c a t i o n s  a r e  

i n d i c a t e d  on F igu res  3  and 4. Data s h e e t s  and measured 

s e c t i o n s  f o r  t h e s e  t r e n c h e s  a r e  g iven  i n  Tab le s  2 through 9. 

Two t r e n c h e s  w e r e  not  l o c a t e d  p r e c i s e l y  on t h e  r i d g e c r e s t ,  

J 

and bedrock was not  reached i n  e i t h e r  one. Trench 1 i s  

approximately 50 f e e t  sou theas t  of t h e  r i d g e .  Only i n  t h i s  

t r e n c h  was f r o z e n  ground encountered.  The overburden m a t e r i a l ,  

f r o z e n  a t  about 4.5 f e e t  below s u r f a c e ,  c o n s i s t s  mainly of 

b l a c k  s h a l e  and a r g i l l i t e ,  and some coa l .  Trench 6,  l o c a t e d  

approximately 950 f e e t  sou theas t  of Trenches 1 - 5, was sunk 

t o  8 .0  f e e t .  The exposed overburden m a t e r i a l  c o n s i s t s  mainly 

of g r a p h i t i c  c o a l  and c o a l y  s h a l e  f o r  t h e  f u l l  t r e n c h  l eng th  

of 20 f e e t  ( s e e  P l a t e  8  ) . 



TABLE 2 

Trench 1 Data 

Trench Co-ordinates: 600 18.96'N (approximate, by map l o c a t i o n )  
1350 03.95'w 

Trench Elevation: 5885 f e e t  a .s .1 .  (approximate, by barometer) 

Location Description: Approximately 50 f e e t  southeast  of Bush 
Mountain r idqecr  e s t  . Northeast  end of t rench roughly on s t r i k e  - 
( i n f e r r e d )  with southwest end of Trench 2. 

Trench Or ienta t ion:  550, approximate 

Excavation Date: August 1, 1971 

Length: 17 f e e t  

Width: 2 f e e t  

Depth: 3 t o  4 f e e t ,  with t rench bottom p i t s  t o  5 f e e t  

Trench Geology: Bedrock not reached. Trench f o r  e n t i r e  length  
exposes rocky s o i l ,  a t  l e a s t  5 f e e t  t h i c k ,  der ived mainly from 
b lack  sha le ,  a r g i l l i t e ,  and some coal.  This  r e g o l i t h  m a t e r i a l  
was f rozen  i n  p l a c e s  i n  bottom of t rench.  The r e g o l i t h  i s  thought 
t o  be a mixture of f r o s t  heave and t a l u s ,  probably including both 
r e s idua l  and t r anspor ted  mater ia l .  

Samples: None 



TABLE 3 

Trench 2 Data 

Trench Co-ordinat  e s  : 600 l8.97'N (approximate,  by map l o c a t i o n )  
1350 03.95'w 

Trench Eleva t ion :  5895 f e e t  a .s .1.  (approximate,  by barometer )  

Locat ion Descr ip t ion :  Nor t h e a s t e r n  margin of a windgap ( roughly 
150 f e e t  wide) on n o r t h e a s t  t r end ing  r i d g e c r e s t  of Bush Mountain. 

Trench O r i e n t a t i o n :  550 ( i n  main c o a l .  seam, n o r t h e a s t e r n  p o r t i o n )  

Excavation Dates: J u l y  27, 29,  and 30, 1971 

Length: 26 f e e t  (Excavation toward t h e  n o r t h e a s t  ended due t o  
t a l u s  d e p o s i t )  

Width: 2 t o  2 .5  f e e t  

Depth: 5 f e e t ,  average  i n  main c o a l  seam, n o r t h e a s t e r n  p o r t i o n  
of t r e n c h  

3 f e e t  , average  i n  remainder,  southwestern  p o r t i o n  
of  t r e n c h  

Trench Geology: Bedrock, c o a l  ( g r a p h i t i c  a n t h r a c i t e )  in te rbedded  
wi th  f i n e - g r a i n e d  c l a s t i c  sedimentary and metasedimentary rocks  
( s e e  Table  4 ) .  Unconsolidated f r o s t  heave and t a l u s  f o r  a few 
f e e t  i n  southwest end of t r ench .  

Coal: S ix  seams measured ( s e e  Table 4; from southwest  t o  n o r t h e a s t ) :  
01271; Ol l$l l ;  1 ~ 4 ' ~ ;  0 '7" ;  0f711; 816" o r  more ( t r e n c h  ended i n  c o a l ) .  

Channel Samples: NHUA 8/7/71-1, 1 ' 4 " ;  NHUA 8/6/71-1, 8 '6".  
Former i s  a 2" x 3l' ( 5  l b s .  ) channel  sample taken  on nor thwest  
s i d e w a l l  of  t r e n c h ;  l a t t e r  i s  a 3" x 6" (88 l b s . )  channel  sample 
taken on bottom of t rench .  



TABLE 4 

Measured S t r a t i g r a p h i c  Sec t ion  i n  Trench 2 

A t t i t u d e  ( u n i t  c o n t a c t s  and f o l i a t i o n  i n  c o a l ) :  Va r i e s  from south-  
west t o  n o r t h e a s t  
3250 t o  3150 

900 t o  640 N E  

S t r a t i g r a p h i c  way-up unknown 

Measurement and l i t h o l o g y  d e s c r i p t i o n  on n o r t h  w a l l  of t r e n c h  

Thickness  of Unit  L i tho logy  

2'  (approx. ,  i n  t r e n c h )  I n  southwest  end of t r ench :  
Unconsolidated t a l u s  

( a )  Shale ,  b lack ,  t h i n l y  i n t e r c a l a t e d  
f i s s i l e  and chunky, and c l a y  - 
weather ing yel low t o  ye l lowish-  
brown, u n i t  coa ly  i n  e a s t e r n  2". 

* ( b )  Coal,  very  b r i g h t ,  crushed,  maximum 
s i z e  of p i e c e s  i s  3/8". 

( c )  Sha le ,  bo th  chunky and f i s s i l e  c h i p ,  
in te rmixed  with  c l a y ,  orange 
weathers  reddish-orange,  pu lve ru l en t .  

( d )  Clay, yel lowish-grey.  

* ( e )  Coal, b r i g h t ,  moderately crushed,  
maximum s i z e  of p i e c e s  i s  1". 

( f )  Sha l e ,  b l ack ,  f i s s i l e ,  very  s o f t ,  
i n t e r c a l a t e d  wi th  c l a y ,  b l a c k ;  
bo th  weather yel low t o  ye l lowish-  
brown. 

( g )  Sha le ,  dark  grey ,  f i s s i l e  t o  oblong 
chunky, medium i n d u r a t i o n  ( l a r g e s t  
p i e c e s  e a s i l y  snapped by hand) ,  
w i th  c o a l  laminae common, some 
yel low t o  orange-yellow weathered 
c l ayey  c o a t i n g s  a long p a r t i n g s .  

++ One of t h e  two t h i n  c o a l  seams, u n i t  ( b )  o r  ( e ) ,  may s p l i t  s i n c e  
3  t h i n  seams (two about 3" t h i c k )  occur on sou th  w a l l  of t rench .  



( h )  I n t e r c a l a t e d  s h a l e  and c l a y ,  same 
a s  u n i t  (f ). 

(i) Shale ,  same a s  u n i t  ( g ) .  

( j )  A r g i l l i t e ,  d a r k  grey,  conchoidal  
f r a c t u r e ,  u n i t  i s  one bed, ye l lowish-  
brown c o a t i n g s  on some f r a c t u r e  
surf  aces .  

( k )  Shale ,  same a s  u n i t  ( g ) ,  w i t h  yel low 
t o  orange-y.ellow c layey  c o a t i n g s  
a long  p a r t i n g s  more pronounced and 
t h e s e  a r e  a s s o c i a t e d  wi th  c o a l  
laminae which c o n s t i t u t e  approxi -  
mately 25% of t h e  u n i t .  

(1) A r g i l l i t e ,  same a s  u n i t  (j), p l u s  
stockworks f r a c t u r i n g  w e l l  developed. 

( m )  Shale ,  b l a c k ,  coa ly ,  medium t o  w e l l  
indura ted ,  f i s s i l e  t o  chunky, w i t h  
minor coa ly  c l a y s t o n e - s i l t s t o n e ,  
and w i t h  c o a l  laminae and ve ry  t h i n  
l a y e r s  c o n s t i t u t i n g  approximately 
25% of t h e  u n i t ,  yel low t o  orange- 
yel low c layey  c o a t i n g s  l e s s  p ro-  
nounced than i n  u n i t  ( k ) .  

( n )  Coal,  medium t o  mainly t h i n  banded, 
p i e c e s  range  from t h i n  p l a t y  c h i p s  
t o  hand s i z e  s l a b s  w i t h  b roades t  
s u r f  a c e s  i r r e g u l a r  t o  curved,  t h i n  
d i scont inuous  c o a t i n g s  of g reen  t o  
wh i t e  mine ra l  mat te r  common. 
Channel sample 8/7/71-1. 

( 0 )  Sha le ,  b l ack ,  coa ly ,  f i s s i l e ,  s o f t ,  
w i th  c o a l  laminae c o n s t i t u t i n g  
approximately 20% of t h e  u n i t .  

( p )  Claystone-silt stone or  marginal  a r g i l l i t e ,  
d a r k  grey ,  coa ly ,  b r e a k s  bo th  a long  
g r a p h i t i c  p a r t i n g s  and wi th  i r r e g u l a r  
t o  conchoidal  f r a c t u r e s .  



( q )  Coal, sha ly  ( b l a c k ) ,  t h i n  banded, 
t h i n  p l a t y  t o  s labby  p i eces .  

(r ) C l a y s t o n e - s i l t s t o n e  o r  marginal  
a r g i l l i t e ,  same a s  u n i t  ( p ) ,  medium 
t o  t h i n l y  i n t e rbedded  w i t h  sha l e ,  
b l ack ,  coaly ,  f i s s i l e  t o  oblong 
chunky, w i t h  c o a l  laminae c o n s t i t u t i n g  
from approximately 10 t o  25% of 
t h e  u n i t .  

0'7" (s)  Coal, t h i n  banded, t h i n  p l a t y  ch ips .  

( t )  Sha le ,  b lack ,  chunky, medium t o  w e l l  
indura ted ,  w i th  c o a l  laminae c o n s t i -  
t u t i n g  less than  10% of  t h e  u n i t .  

8 '6"  ( u )  Coal, mainly b r i g h t  o r  g r a p h i t i c  l u s t r e  
some d u l l e r  m a t e r i a l ,  c rushed  and 

(Trench ended i n  c o a l .  sheared,  p i e c e s  r ange  from g r a n u l e s  
Fu r the r  excava t ion  t o  through p l a t y  c h i p s  t o  hand s i z e  
t h e  n o r t h e a s t  l i m i t e d  s l a b s  vary ing  i n  g e n e r a l  shape from 
by t a l u s  d e p o s i t . )  d i s c o i d  t o  oblong; f o l i a t i o n  d ipp ing  

80 t o  640 N E  (dec reas ing  t o  n o r t h e a s t )  
de f ined  by a l i g n e d  p l a t e s  and s l a b s  i s  
moderately cons t an t  t o  l o c a l l y  
i r r e g u l a r ,  w i th  1 t o  3" t h i c k  l e n s e s  
o r  d i s l o c a t e d  p a r t i n g s  of s h a l e ,  
b lack ,  coa ly ,  f i s s i l e  t o  oblong chunky, 
p o s i t i o n e d  a t  42", 4811, and 54" above 
( s t r u c t u r a l l y )  w e s t  con tac t  of t h e  
u n i t ;  i n  n o r t h e a s t e r n  end of t r e n c h  
exposure c o a l  i s  i n t r u d e d  by a l t e r e d  
d ike  w i t h  i r r e g u l a r  c r o s s - s e c t i o n ,  
l i g h t  greenish-grey,  brown-al tered 
margins, con ta in ing  seg rega t ions  of 
smoky qua r t z .  Channel sample 
8/6/71-1. 



TABLE 5  

Trench 3 Data 

Trench Co-ordinates :  Same a s  Trench 2  

Trench Eleva t ion :  5895 f e e t  a . s . 1 .  (approximate,  by barometer )  

Locat ion Descr ip t ion :  Approximately 12 f e e t  sou theas t  of Bush 
Mountain r i d g e c r e s t .  Southwest end of t r e n c h  over laps  s t r i k e  
p r o j e c t i o n  of n o r t h e a s t  end of Trench 2 by about  5 f e e t .  

Trench O r i e n t a t i o n :  550, approximate 

Excavation Date: J u l y  31, 1971 

Length: 1 3  f e e t  (Excavation toward t h e  n o r t h e a s t  ended due t o  
t a l u s  d e p o s i t )  

WLdth: 2  t o  2 .5  f e e t  

Depth: 3  t o  4 f e e t  

Trench Geology: Bedrock c o a l  ( g r a p h i t i c  a n t h r a c i t e )  f o r  f u l l  
t r e n c h  l eng th ,  and both ends a r e  i n  coa l .  Coal i s  e x t e n s i v e l y  
i n t r u d e d  by branching d i k e  o f f s h o o t s  of i n t e n s e l y  a l t e r e d ,  l i g h t  
g reen ish-grey  ( c h l o r i t i c )  d ike  which ou tc rops  approximately 5  
f e e t  e a s t  of t h e  n o r t h e a s t  end of t h e  t r ench .  The main outcropping 
d i k e  is  h igh ly  and i r r e g u l a r l y  f r a c t u r e d .  It i s  f i n e - t o  medium- 
g ra ined ,  s l i g h t l y  p o r p h y r i t i c  ( f e l d s p a r  ( ? )  phenocrys t s  composed 
of a l t e r a t i o n  p roduc t s  which appear t o  be  mainly c h l o r i t e  and 
s e r i c i t e ) ,  and i s  e i t h e r  v e s i c u l a r ,  o r  e l s e  a l t e r e d  phenocrys t s  
have been removed t o  form s o l u t i o n  c a v i t i e s .  

Coal: Seam not  measured due t o  p robable  d i s t u r b a n c e  of t h i c k n e s s  - 
by i n t r u s i o n .  Note t h a t  approximately 5 f e e t  of t h i c k n e s s  would 
be  ove r l ap  of main seam measured i n  Trench 2 ,  and  e x t e n t  of c o a l  
beyond t h e  n o r t h e a s t  end of t r e n c h  w i l l  b e  l i m i t e d  by main d i k e  
outcropping about 5 feetaway. 



TABLE 6 

Trench 4 Data 

Trench Co-ordinates :  600 18.97'N (approximate,  by map l o c a t i o n )  
1350 03.92'W 

Trench Eleva t ion  : f e e t  ( approximate, barometer ) 

Locat ion Descr ip t ion :  Trench ex tends  a c r o s s  bottom of a narrow, 
s teep-wal led  windgap occu r r ing  on Bush Mountain r i d g e c r e s t .  

Trench O r i e n t a t i o n :  600 

EXcavation Date: August 1, 1971 

Length: 3 .7  f e e t  

Width: 2 t o  2 .5  f e e t  

Depth: 3 feet  

Trench Geology: V e r t i c a l l y  d ipp ing  bedrock c o a l ,  c l a y s t o n e ,  and 
a l t e r e d  i n t r u s i v e  s i l l  ( s e e  measured s t r a t i g r a p h i c  s e c t i o n  i n  
Table  7 ) .  

Coal: One seam: 1 ' 7 "  

Channel Sample: NHUA 8/6/71-2, 1 '7" .  A 3" x 6" (16 l b s .  ) channel  
sample taken on bottom of  t rench .  



Measur ec 3 S t r a t i a r a ~ h i c  Sec t ion  i n  Trenc 

A t t i t u d e  ( P a r a l l e l s  a t t i t u d e  of f a u l t  which 
bounds n o r t h e a s t  end of t r e n c h )  : 3300 

900 

S t r a t i g r a p h i c  way-up unknown 

Thickness  of Unit  L i tho logy  

Southwest end of t r ench :  Conglomerate 

I n t r u s i v e  s i l l ,  f i n e -  t o  medium-grained, 
p o s s i b l y  s l i g h t l y  p o r p h y r i t i c ,  h igh ly  
a l t e r e d  t o  chunky, s o f t  a r g i l l a c e o u s  
m a t e r i a l ,  p a l e  b u f f .  

Clays tone ,  dark  brown, poor ly  indura ted .  

Coal, t h i n  p l a t y  from c e n t r e  t o  west of 
c e n t r e ,  crushed i n  wes te rn  margin 
and e a s t e r n  h a l f .  

Nor theas t  end of t r ench :  Conglomerate, 
f a u l t  c o n t a c t ,  s c a r p  f a c e s  southwest  
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TABLE 8  

Trench 5  Data 

Trench Co-ordinates:  600 18.98'N (approximate,  by map l o c a t i o n )  
1350 03.92'W 

Trench Eleva t ion :  5880 f e e t  a .  s. 1. (approximate,  by barometer)  

Locat ion Descr ip t ion :  Trench ex t ends  a c r o s s  bottom of a  narrow, 
s teep-wal led  windgap occu r r ing  on Bush Mountain r i d g e c r e s t .  

Trench O r i e n t a t i o n :  450 

Excavation Date: J u l y  31, 1971 

Length: 13.7 f e e t  

Width: 2 f e e t  

Depth: 3.5 t o  4 feet  

Trench Geology: Bedrock c o a l  ( g r a p h i t i c  a n t h r a c i t e )  f o r  f u l l  
t r e n c h  l e n g t h ,  ending a g a i n s t  a  conglomerate t o  conglomerat ic  sand- 
s t o n e  u n i t  on n o r t h e a s t  end of t r e n c h  ( f a u l t  c o n t a c t ) ,  and ending 
i n  c o a l  w i t h  abundant l e n s e s  of a r g i l l i t e  on southwest end. While 
t h e  middle p o r t i o n  of t h e  seam c o n s i s t s  l a r g e l y  of smal l  p i e c e s  of 
crushed c o a l ,  b o t h  t h e  n o r t h e a s t e r n  and southwestern  q u a r t e r s  of 
t h e  seam e x h i b i t  a  l a r g e  p ropor t ion  of p l a t e s  and oblong s l a b s  of 
sheared  c o a l  averaging a  f e w  i nches  and ranging  up t o  s e v e r a l  
inches  i n  l a r g e  dimension. Some p i e c e s  e x h i b i t  a  g ranu la r  c l a s t i c  
o r  microbrecc ia  t e x t u r e .  S t eep ly  d ipp ing  (75aSW s t r i k i n g  3250, 
i n  southwest  q u a r t e r  of t r e n c h  where p r e f e r e n t i a l  al ignment of 
p l a t e s  o r  s l a b s  i s  w e l l  developed) t o  d i s t r u b e d ,  i nde t e rmina t e  
a t t i t u d e .  Within c o a l ,  some l e n s e s  of medium g rey  a r g i l l i t e ,  a  
few inches  up t o  1 f o o t  long ,  occur i n  southwesternmost few feet 
of t r ench ,  becoming more abundant t o  t h e  southwest .  A t  random 
elsewhere  a long t h e  t r e n c h  t h e r e  a r e  sma l l  l e n s e s  or sheared  
p a r t i n g s  of a r g i l l i t e  which i s  dark  grey ,  coa ly ,  and f o s s i l i f e r o u s ,  
t h e  f o s s i l s  being b l a c k  coa ly  mat te r  and molds of an a c i c u l a r  
form, l e s s  t han  1/8" long ,  u s u a l l y  t a p e r i n g ,  and resembling smal l  
c o n i f e r  need les ,  e .g. ,  t h e  modern l a r c h  or  tamarack. A few 
g r a p h i t e  coa t ed ,  w e l l  founded, da rk  g rey  c h e r t  cobb le s  (o r  p o s s i b l y  
c o n c r e t i o n s ? )  up t o  3 inches  were found i n  southwest  p o r t i o n  of 
t r e n c h  exposed coa l .  One uncoated cobble  shows a  p i t t e d  weathered 
s u r f  ace  ( c e l l u l a r  t e x t u r e )  of t e n  t y p i c a l  of c h e r t .  



Coal: One seam: 1 3 ' ,  c o a l  u n i t  ended on t h e  southwest a t  
con tac t  ( g r a d a t i o n a l ,  a r b i t r a r i l y  chosen) wi th  a u n i t  which i s  
i n t e r s t r a t i f i e d  c o a l  and a r g i l l i t e  l e n s e s .  Thickness  of l a t t e r  
u n i t  w i l l  b e  l i m i t e d  by a greywacke u n i t ,  medium- t o  moderately 
coarse-grained,  c h l o r i t i c ,  medium grey ,  medium t o  t h i c k  bedded, 
4.5 f o o t  t h i c k ,  d ipp ing  740SW, and outcropping w i t h i n  4 f e e t  of 
t h e  southwest  end of t h e  t r ench .  

Channel Sample: NHUA 8/1/71-1, 1 3 ' .  A 3" x 6" (138 l b s .  ) channel  
sample taken  on bottom of t r ench .  

Grab Sample: NHUA 7/31/71-1. Seve ra l  hand specimens of c o a l  
t aken  a t  random from southwestern q u a r t e r  of t h e  seam. 



TABLE 9 

Trench 6 Data 

Trench Co-ordinates:  600 18.86'N (approximate, by map l o c a t i o n )  
1350 03.71'W 

Trench Elevation: 5490 f e e t  a .  s. 1. (approximate, by barometer) 

Location Descript ion:  
approximately 950 f e e t  
f e e t  eas t -nor theas t  of 

On southeas t  s lope  of Bush Mountain, 
southeast  of Trench 2, and roughly 4000 
Bush Mountain summit. 

Trench Or ienta t ion:  Northeast  

Excavation Date: August 7, 1971 

Length: 20 f e e t  

Width: 2.5 f e e t  

Depth: 7.5 f e e t ,  with t rench bottom p i t s  t o  8.0 f e e t  

Trench Geology: Bedrock not reached. For t h e  f u l l  t rench  length  
t h e  exposed r e g o l i t h  predominantly c o n s i s t s  of g r a p h i t i c  coa l  and 
coaly sha le ,  i n  lumps, p l a t e s ,  ch ips ,  and f i n e r  mater ia l .  The 
r e g o l i t h  i s  thought t o  be a mixture of f r o s t  heave and t a l u s ,  
probably inc luding  both r e s i d u a l  and t r anspor ted  mate r i a l .  

Samples : None 



I n  Trenches 2 ,  3, 4, and 5, l o c a t e d  on t h e  r i d g e -  

c r e s t ,  bedrock was reached,  and coa l  was found i n  a l l  f o u r .  

Trench 2 ,  t h e  southwesternmost of t h e s e  ( P l a t e s  5 and 6 ;  

F igu re  4 ) ,  c o n t a i n s  one seam a t  l e a s t  8 .5  f e e t  t h i c k ,  one 

16 inches  t h i c k ,  and four  t h i n n e r  seams. The c o a l  i s  i n t e r -  

l aye red  wi th  f i n e - g r a i n e d  c l a s t i c  sedimentary and metasedimentary 

rocks ,  a l l  s t e e p l y  dipping (Table  4 ) .  Three  sha l e "pa r t i ngsM,  

1 t o  3 inches  t h i c k ,  were i d e n t i f i e d  i n  t h e  8 .5  f o o t  seam 

(Table  4, u n i t  u ) .  More may have been p r e s e n t  o r i g i n a l l y  

because t h e  g r a p h i t i c  a n t h r a c i t e  comprising t h i s  seam i s  sheared 

and crushed,  and some i s o l a t e d  p i e c e s  of non-coal m a t e r i a l  

occur.  

Trench 3 i s  an o f f s e t  t o  ex tend  t h e  i n v e s t i g a t i o n  

of bedrock t o  t h e  n o r t h e a s t  of Trench 2 ,  which was ended i n  

c o a l  ( u n i t  u ) .  Trench 3 i s  1 3  f e e t  long,  over lapping  t h e  

s t r i k e  p r o j e c t e d  end of Trench 2 by about 5 feet.  For t h e  

f u l l  t r e n c h  l e n g t h ,  g r a p h i t i c  a n t h r a c i t e  i s  exposed (Table  5 ) .  

It i s  e x t e n s i v e l y  i n t r u d e d  by o f f s h o o t s  of an a l t e r e d  d ike ,  

which ou tc rops  approximately  5 f e e t  e a s t  of t h e  n o r t h e a s t  

end of Trench 3. 

Trench 4, which was excavated a c r o s s  t h e  bottom of 

a narrow windgap, exposes from southwest t o  n o r t h e a s t  a 

v e r t i c a l l y - d i p p i n g  a l t e r e d  s i l l ,  c l a y s t o n e ,  and a c o a l  seam 
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114'1 t o  1 ' 7 "  t h i c k  (Table  6 ) .  The c o a l  i s  p l a t y  t o  crushed,  

and i n  f a u l t  c o n t a c t  w i th  a conglomerate which forms t h e  

n o r t h e a s t  w a l l  of t h e  windgap (Table  7 ) .  

Trench 5, l o c a t e d  i n  another  narrow windgap, i s  t h e  

f a r t h e s t  n o r t h e a s t  of t h e  t r enches  which expose bedrock. The 

exposed bedrock i s  a s t eep ly -d ipp ing  g r a p h i t i c  a n t h r a c i t e  

u n i t ,  13 f e e t  t h i c k  (Table  8 ) .  It i s  sheared t o  crushed,  

and i n  f a u l t  c o n t a c t  wi th  a conglomerate t o  conglomerat ic  

sandstone on t h e  n o r t h e a s t  end of t h e  t rench .  Near t h e  south-  

west end of t h e  t r ench ,  t h e  o t h e r  c o n t a c t  i s  de f ined  by appearance 

of a r g i l l i t e  l e n s e s  up t o  1 f o o t  long.  Some sma l l  l e n s e s  o r  

sheared  p a r t i n g s  of a r g i l l i t e  occur w i t h i n  t h e  seam. The 

g r a p h i t i c  l u s t r e  of t h e  seam i s  ev iden t  i n  P l a t e  7. 

CHANNEL SAMPLING 

The f o u r  t h i c k e s t  seams found i n  bedrock t r e n c h e s  

were channel  sampled. Channels were taken  a c r o s s  u n i t s  ( n )  and 

( u )  desc r ibed  i n  Table  4 a c r o s s  t h e  u n i t  de sc r ibed  i n  Table  7, 

and a c r o s s  t h e  u n i t  de sc r ibed  i n  Table  8. Channel s i z e  and 

p o s i t i o n  wi th in  t h e  t r e n c h e s  a r e  desc r ibed  i n  Tables  3, 6 ,  and 

8 ,  r e s p e c t i v e l y .  To o b t a i n  s u f f i c i e n t  sample f o r  bo th  proximate  

ana lyses  and washing t e s t s ,  a  l a r g e r  t han  s t a n d a r d  s i z e  of 

3" x 6" was taken  i n  t h e  c a s e  of t h e  two longes t  samples. 



Upper column e n t r i e s  i n  Table  10 ga the r  t h e  d a t a  on channel  

l e n g t h s  and i d e n t i f y  h o s t  t r enches .  

The l e n s e s  o r  sheared  p a r t i n g s  of s h a l e  and a r g i l l i t e  

occu r r ing  i n  t h e  two t h i c k e s t  seams were t r e a t e d  a s  p a r t i n g s  

i n  t h e  sampling procedure.  I n  accordance wi th  s t anda rd  c o a l  

channel  sampling p r a c t i c e ,  p a r t i n g s  exceeding 3/8" t h i ckness  

were r e j e c t e d  from t h e  sample. The amount r e j e c t e d  was smal l  

i n  t h e  c a s e  of bo th  seams. I t  i s  l i k e l y  t h a t  some very 

minera l -mat te r - r ich  m a t e r i a l ,  which should have been r e j e c t e d ,  

was no t  recognized  due t o  g r a p h i t i c  coa t ings .  

A sample s e l e c t e d  from grab  sample NHUA 7/31/71-1 

(Table  8 )  was analyzed f o r  a sh  by Technica l  S e r v i c e  L a b o r a t o r i e s ,  

g iv ing  a  va lue  (d ry  b a s i s )  of 17.04% which i s  approximately 

2 /7  t h e  ash  va lue  (ahead) f o r  f u l l  channel  sample NHUA 8/1/71-1 

of t h e  same seam from which t h e  grab  sample was taken.  The 

e x i s t e n c e  of t h i s  o rder  of v a r i a t i o n  i n  ash con ten t  was no t  

r e a d i l y  apparent  i n  f i e l d  examination done i n  p r e p a r a t i o n  f o r  

channel  sampling. 

PROXIMATE ANALYSES 

The r e s u l t s  of proximate ana lyses  of t h e  channel  

samples, performed a t  t h e  Fue l s  Research Cent re ,  Ottawa, a r e  

r e p o r t e d  by M r .  W. 3. Montgomery (Appendix 1). Sentence 1, 

paragraph 6 on page 1 of Appendix 1, which was based on a  
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pre l imina ry  r e p o r t  t o  Mr. Montgomery, from t h e  w r i t e r ,  should 

b e  c o r r e c t e d  t o  r e a d  " A l l  f o u r  seams occur i n  a s u r f a c e  

i n t e r v a l ,  normal t o  average s t r i k e ,  of l e s s  t han  140 f e e t .  I t  

The s t r a t i g r a p h i c  i n t e r v a l  cannot be  a s c e r t a i n e d  from t h e  

p r e s e n t  da t a ,  due t o  t h e  presence  of i n t e rven ing  f a u l t s .  The 

order  of t h e  columns i n  Tab le  1 of Appendix 1 has  been r e -  

a r ranged  i n  T a b l e  10 t o  correspond wi th  t h e  p o s i t i o n a l  o rder  

i n  t h e  f i e l d  of t h e  sampled seams. Thus, l e f t  t o  r i g h t  column 

order  i n  Table  10 corresponds t o  southwest  t o  n o r t h e a s t  

p o s i t i o n a l  o rder  i n  t h e  f i e l d .  

The r e s u l t s  show a high a sh  con ten t ,  which i s  common 

f o r  h igh  r ank  coa l s .  The v o l a t i l e  mat te r  con ten t ,  r e c a l c u l a t e d  

on a d ry-minera l -mat te r - f ree  b a s i s ,  i s  very  low, and i t  i s  

s i m i l a r  f o r  a l l  f o u r  samples, rang ing  from 1.9% t o  3.6%.  

T h i s  sma l l  range  of va lues  p rec ludes  any s i g n i f i c a n t  c o r r e s -  

pondence between proximi ty  of i n t r u s i v e  igneous bod ie s  and 

r e c a l c u l a t e d  v o l a t i l e  mat te r  con ten t  of t h e  channel  samples. 

For t h e  two samples taken from seams 4'4" a p a r t  i n  Trench 2, 

t h e  same value of 1.9% i s  obta ined ,  y e t  one seam i s  i n t r u d e d  

on i t s  n o r t h e a s t  s i d e  by a d i k e  comparable i n  width  t o  i t s e l f ,  

wh i l e  t h e  o the r  seam occurs  on t h e  o p p o s i t e  s i d e ,  away from 

t h e  i n t r u s i v e ,  
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On t h e  b a s i s  of t h e s e  a n a l y s e s  and on p r e l i m i n a r y  

r e f l e c t a n c e  petrography done a t  t h e  Fue l s  Research Cent re ,  

t h e s e  a r e  t h e  h i g h e s t  rank  Canadian c o a l s  y e t  r e p o r t e d .  The 

terminology f o r  t h i s  type  of carbonaceous m a t e r i a l  i s  no t  

well-developed,  b u t  t hey  can b e  desc r ibed  a s  g r a p h i t i c  

a n t h r a c i t e s .  D r .  B. N. Nandi i s  under tak ing  s t u d i e s  t o  

compare them wi th  samples of Korean and Mexican g r a p h i t e  

a l s o  de r ived  from coa l .  

BEYEFICIATION TESTS 

Washabi l i ty  t e s t s  were performed on two channel  

samples a t  t h e  Western Regional Laboratory,  Clover Bar, 

Alber ta .  The r e s u l t s  a r e  r e p o r t e d  by M r .  0. E. Humeniuk i n  

Appendix 2. Washabi l i ty  i s  poor i n  b o t h  c a s e s  due t o  t h e  

h igh  s p e c i f i c  g r a v i t y  of t h e  carbonaceous mat te r .  

One channel  sample was t e s t e d  i n  a new e l e c t r o s t a t i c  

s e p a r a t i o n  appara tus  a t  The U n i v e r s i t y  of -Western Ontar io ,  a s  

r e p o r t e d  i n  Appendix 3. B e n e f i c i a t i o n  was achieved i n  t h e s e  

p re l imina ry  t e s t s .  The appa ra tus  has t h e  p o t e n t i a l  not  on ly  

f o r  s e p a r a t i n g  carbonaceous mat te r  from minera l  ma t t e r ,  b u t  

a l s o  f o r  s e p a r a t i n g  one carbonaceous m a t e r i a l  from another  

on t h e  b a s i s  of d i f f e r i n g  v o l a t i l e  mat te r  con ten t s .  

A l l  of which i s  r e s p e c t f u l l y  submit ted 
NORMAN H. URSEL ASSOCIATES LIMITED 

March 30, 1972 V 
'Edwin L. Speelman, B.Sc. 
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PLATE 2 
( l e f t )  

PLATE 3 
(middle)  

P l a t e s  2 - 4 

PLATE 4 
( r i g h t  ) 

PLATES 2 through 4. Overlapping scan  view of t h e  s k y l i n e  and upper s o u t h e a s t e r n  s l o p e s  
of Bush Mountain, w i th  Campsite Windgap i n  t h e  foreground.  Looking w e s t .  Dark band of 
f l o a t  c o n s i s t i n g  of g r a p h i t i c  c o a l  and c o a l y  s h a l e  and a r g i l l i t e  v i s i b l e  i n  c e n t r e  of  
P l a t e  2, and another  band ( a r c u a t e )  v i s i b l e  above and t o  t h e  l e f t  of t e n t  i n  P l a t e  3. 
Trench 5 l o c a t i o n  i n  sma l l  windgap beneath  arrow i n  P l a t e  3. 





PLATE 7. Trench 5 ,  southwest end i n  shadow. Trench dump material 
exhibi ts  high lu s t re  typical  of the trench-exposed,graphitic 
anthracite bedrock. 

PLATE 8.  Trench 6 ,  Mr. Scott Lyle stands i n  the northeast end. 
Excavated overburden material i s  graphitic coal  and coaly shqle. 
Bedrock not reached a t  t h i s  downslope l o c a l i t y  which i s  about 
950 feet southeast of Trenches 1 - 5. 
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INTRODUCTION 

A s  a  c o n t i n u a t i o n  o f  c o a l  p r o s p e c t i n g  i n  t h e  Yukon T e r r i t o r y  by 
L; 

Edwin jZ'. Spcelman of  Norman H.  LJrs;l A s s o c i a t e s ,  s t a r t e d  d u r i n g  1970, a 

r e q u e s t  f o r  t h e  a n a l y s e s  o f  f o u r  channe l  samples  was made i n  August  1971. 

DESCRIPTION OF SAMPLES 

Four samples ,  i n  p l a s t i c  bags i n s i d e  1 g a l l o n  p a i n t  c a n s  were  

r e c e i v e d  on August  17,  and d e s i g n a t e d  as c h a n n e l  samples of c o a l  t a k e n  from 

t h e  c r e s t  of t h e  e a s t  s i d e  of Mount Rush a b o u t  30  m i l e s  s o u t h  o f  Whi tehorse ,  

Yukon i n  a p p r o x i m a t e l y  t h e  same l o c a t i o n  as samples  t a k e n  i n  1909 by C a i r n e s .  

T h a t  c o a l  was r e p o r t e d  t o  be h i g h  a s h ,  s e m i - a n t h r a c i t e .  The f o u r  samples  

were s p l i t s  o f  100 l b  samples  be ing  s e n t  t o  Clover  Rar (W.R.L.) f o r  f l o a t -  

s i n k  d e t e r m i n a t i o n s .  Each sample was c r u s h e d  t o  p a s s  112" by Bondar-Clegg 

and Conpany i n  Whi tehorse  p r i o r  t o  s p l i t t i n g  and s h i p p i n g .  

The sample marked NHUA 811171-1 r e p r e s e n t s  a seam a b o u t  13 f e e t  i n  

t h i c k n e s s .  

The sample marked NHUA 816171-1 r e p r e s e n t s  a seam a b o u t  8-112 f e e t  i n  

t h i c k n e s s .  

The samples  marked NHUA 816171-2 and NHUA 817171-1 r e p r e s e n t  seams 

1-112 f e e t  i n  t h i c k n e s s .  

A l l  f o u r  seams o c c u r  i n  a  s t r a t i g r a p h i c  i n t e r v a l  of less t h a n  100 f e e t .  

T e c t o n i c  d i s t u r b a n c e  o f  t h e  r o c k s  and c o a l  i n  t h i s  a r e a  i s  common and t h e  

t h i n  seams may t h i c k e n  e l sewhere .  



A N A l  SS OS 

A t t - e l -  p a r t i a l  a i r - d r y i n j :  c.ac.11 s;lniplc was s p l i t  and c r u s h e d  t o  less 

t.lmn Number 8 s i e v e  and two samples c x t r n c t e d  from each f o r  E q u i l i b r i u m  

)lei s ~ t r ~ c  and Pe t rography .  A p o r t i o n  o r  each saniplc was t h e n  f u r t h e r  a i r -  

t1ric.d and t o  minus  Numl~cr 60 s i c v c  [ o r  a n a l y s c s .  

The r e s u l t s  o f  a n a l y s e s  and r a n k  d e t e r m i n a t i o n  a p p e a r  i n  T a b l e  1. 

, 



TABLE .1 

AN4LYSES OF FOUR CHANNEL SAMPLES OF COAL FROM MOUXC BUSH YUKON TERRITORY 
FOR N. H. URSAL ASSOCIATES 

E 

SAMPLE LDIBER 

SAMPLE YARE: 

PROXIM4TE AXALYSES 

Moisture . 70 

Ash Yo 

Volatile ?latter Yo 

Pixed Carbon % ,  

Sulphur % 

Calorific Value 
BTU/ l b  Gross 

2688-71 

NHUA 8/  11 71-1 

As Rec' d. Dry 

7.5 0.0 

53.7 58.1 

7.4 8.0 

31.4 33.9 

0.2 0.2 

2689-71 

NtNA 8/6/71-1 

As Rec'd. Dry 

13.5 0.0 

43.9 50.8 

7.3 8.4 

35.3 40.8 

0.1 0.2 

2690-71 

NHUA 8/6/71-2 

As Rec'd. Dry 

15.9 0.0 

57.3 68.1 

7.5 8.9 

19.3 23.0 

0.1 0.1 

2691-71 

NHUA 817171-1 

A s  Rec'd. Dry 

17.4 0.0 

39.7 48.0 

7.4 9.0 

35.5 43.0 

0.1 0.1 

Caking Properties Non-Agglomerate Non-Agglomerate Non-Agglomerate Non-Agglomerate 

Volatile Matter 
D.M.M.F.* % 

ASTFI Rank Anthracite Meta-Anthracite Anthracite Meta-Anthracite 

Carbonates Present Ni 1 Ni 1 Ni 1 Nil 
- - 

$:Dry Mineral Matter Free 





adjacent coal seams on Me. Bush (approx. 30 mi. S. of Whitehorse) were 

received during August, 1971, from E. C. Speelman, acting on &half 

of Norman H. Ursel and Associates, c/o Bondar & Clegg & Company Ltd., 

Box 299, Whitehorse, Yukon Territory. 

The float-sink data obtained from 50th samples exhibit an 

unusual ash-density relationship indicating that the specific gravity of, 

the carbonaceous matter of this coal resemblzs that of a coal found in 
v 

the Hambeck field (Korea). 

* Research Teahnologist, Western Regional L:.boratory, Mines Branch, 
Department of Energy, Mines and Resources. Edmonton, Alberta. 
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Sample 8/6/71-1 

plus 1/4 in. 

1/4 in.to 

28 to 100 mesh 

Minus 100 mesh This fraction forms 7.48; + .  of total sample and has a1 
ash content of 37.73%;.,.*. overall ash content 45.95' 
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APPENDIX 3 

Preliminary E l e c t r o s t a t i c  Benef ic ia t ion  Tes t s  on 
Bush Mountain (Yukon) Graphi t ic  Anthrac i te  

In t roduct ion  

For s e v e r a l  end uses  of g r a p h i t e  or g r a p h i t i c  a n t h r a c i t e ,  
high f i x e d  carbon and low ash i s  des i rab le .  A sample from 
one of t h e  Bush Mountain seams was subjec ted  t o  prel iminary 
b e n e f i c i a t i o n  t e s t s  using a  new, pa tented  e l e c t r o s t a t i c  
apparatus  developed and operated i n  t h e  l a b o r a t o r i e s  of 
E l e c t r i c a l  'Engineering, Facul ty of Engineering Science,  
a t  The Universi ty  of Western Ontar io ,  London, Ontario.  
The apparatus ,  i t s  opera t ion ,  and i t s  a p p l i c a b i l i t y  t o  
i r o n  and o ther  o r e s  has  been r e c e n t l y  descr ibed ( I n c u l e t ,  
Bergougnou, and Bauer , 1971). I ts  desc r ip t ion ,  i n  
a b s t r a c t  ( i b i d . ,  - p. 185) ,  i s  a s  fol lows:  

"The apparatus  comprises a  f l u i d i z e d  bed, an 
op t iona l  m e t a l l i c  screen  e lec t rode  loca ted  above 
t h e  bed, and a  s e r i e s  of c o l l e c t i n g  U or V-shaped 
troughs.  The t roughs a r e  moving h o r i z o n t a l l y  
below t h e  screen.  The v e r t i c a l  e l e c t r i c  f i e l d  
t r a v e r s i n g  t h e  f l u i d  bed was produced by applying 
high vol tage  t o  a  porous m e t a l l i c  p l a t e  on t h e  
f l o o r  of t h e  bed and grounding t h e  t roughs and 
screen. l1 

"The f l u i d i z e d  bed technique coupled with e l e c t r o s t a t i c  
s o r t i n g  methods provides an i d e a l  means f o r  separa t ing  f i n e  
p a r t i c l e s .  " ( i b i d .  ) . Preliminary pe t rographic  examination 
of Bush Mountain channel samples has  revealed  t h a t  a  s i g n i -  
f i c a n t  propor t ion  of t h e  disseminated mineral  matter present  
i s  f ine-gra ined  ( D r .  B. N.. Nandi, pers .  com., September, 
1971) ,  i n d i c a t i n g  t h a t  f i n e - p a r t i c l e  b e n e f i c i a t i o n  w i l l  be  
r equ i red  i f  high recover ie s  a r e  t o  be maintained i n  t h e  
production of a  low-ash concentrate .  

It  was decided t o  f i r s t  simply determine i f  a  sample of 
Bush Mountain g r a p h i t i c  a n t h r a c i t e  would show some separa t ion  



response i n  t h e  new e l e c t r o s t a t i c  appara tus ,  i n  which 
g r a p h i t e  or g r a p h i t i c  m a t e r i a l  had not previous ly  been 
t e s t e d .  

Feed Mater ial  

The sample o r i g i n a t e s  from channel sample NHUA 8/1/71-1 
( t h i c k e s t  seam channeled),  which was f i r s t  crushed t o  
minus $" i n  t h e  l a b o r a t o r i e s  of Bondar-Clegg & Company 
Ltd. i n  Whitehorse, Yukon. From t h i s  t o t a l  sample, s e n t  
t o  Western Regional Laboratory,  Edmonton, Alber ta ,  f o r  
conventional coa l  washing t e s t s  (Appendix 2 ) ,  a s p l i t  
from t h e  minus 2" s i z e  f r a c t i o n  was sent  t o  Technical 
Service Laborator ies ,  Toronto, Ontario,  who pulver ized  
t h i s  ma te r i a l  such t h a t  most of t h e  sample passed 100 
mesh. A p a r t i a l  proximate a n a l y s i s  of an a l i q u o t  of t h i s  
m a t e r i a l  was performed by Technical Se rv ice  Labora tor ies  , 
and t h e  remainder of t h e  pulver ized  f e e d  sample was sen t  
t o  t h e  l a b o r a t o r i e s  of E l e c t r i c a l  Engineering, a t  The 
Universi ty  of Western Ontario. The feed  f o r  t h e  t e s t s  
was dr ied ,  s ieved and e l u t r i a t e d .  The range was between 
45 and 200 mesh and t h e  e l u t r i a t i o n  was simply t o  remove 
t h e  very f i n e  p a r t i c l e s .  This f e e d  mate r i a l ,  prepared a s  
above, was i d e n t i f i e d  a s  Sample No.P1 and was sent  t o  t h e  
Technical Services  Labora tor ies  f o r  a n a l y s i s ,  together  with 
t h e  benef i c i a t ed  mate r i a l s .  The two analyses  (dry b a s i s )  
of f e e d  a r e  given i n  Table 1. 

TABLE 1 

G r a ~ h i t i c  Anthrac i te  Feed 

Lab. Sample No. Remarks Fixed Carbon % Ash % 

No Number Aliquot taken a t  37.33 53.08 
Tech. Ser.  Labs. 

P 
1 

Aliquot taken a t  38.33 53.90 
labs.  of Elec. Engr. , 
Univ. of W. Ont. a f t e r  

I s ieving  and e l u t r i a t i o n  



Analysis (dry  b a s i s )  of t h e  o r i g i n a l  channel sample 
NHUA 8/1/71-1 showed Fixed Carbon, 33.9%; Ash, 58.1% 
( s e e  Appendix 1). Fixed carbon i s  about 4% lower i n  
t h e  o r i g i n a l  channel sample than i n  t h e  present  exper i -  
mental feed.  Thus, moderate but s i g n i f i c a n t  f i x e d  carbon 
(and ash)  compositional v a r i a t i o n  e x i s t s  between t h e  
o r i g i n a l  channel sample ma te r i a l  ( a l l  crushed t o  minus 
$ I 1  s i z e )  and i t s  minus 2" s i z e  f r a c t i o n  from which t h e  
experimental  f e e d  sample was taken. I n  f u t u r e  experiments 
a  s p l i t  of a  t o t a l  channel sample w i l l  be  pulver ized  t o  
provide a  f e e d  more c l o s e l y  r e p r e s e n t a t i v e  of t h e  raw ore.  

Test  Variables and Resul t s  

The t e s t  v a r i a b l e s  were bed p o l a r i t y  and bed temperature. 
Analyses (dry  b a s i s )  of products  obtained i n  3 t e s t  runs 
a r e  given i n  Table 2. 

TABLE 2 

Benef i c i a t i o n  Products 

Lab. Sample Bed Bed Fixed Ash 
Number P o l a r i t y  Temperature Carbon % % - 

B2 
Negative Room T 53.60 37.92 

N o  number P o s i t i v e  Room T 58.38 33.92 

*1 
P o s i t i v e  80OC 61.74 30.26 

Benef ic ia t ion  was achieved i n  each experimental  run. Under 
t h e  binocular  microscope t h e  products exh ib i t ed  an o v e r a l l  
i nc rease  i n  g r a p h i t i c  l u s t r e  over t h a t  of t h e  f e e d  (Prof .  
I. I. Incu le t ,  pers .  com., Feb. 24, 1972). A t  room temperature 
a  p o s i t i v e  bed p o l a r i t y  y i e l d s  a  b e t t e r  concent ra te  than 
a  negat ive  p o l a r i t y .  The b e s t  concent ra te  was obtained with 
a  p o s i t i v e  bed p o l a r i t y  and a  bed temperature of 80oC. 
Dividing t h e  f i x e d  carbon f i g u r e  of 61.74% achieved i n  t h e  
l a t t e r  run by t h e  f e e d  f i x e d  carbon f i g u r e  i n  Table 1, 38.33%, 
g ives  a  concentrat ion r a t i o  of 1.61. 

Conclusion 

The new e l e c t r o s t a t i c  b e n e f i c i a t i o n  apparatus  i s  capable of 
concentrat ing g r a p h i t i c  a n t h r a c i t e ,  and t h e  separa t ions  



achieved i n  t h e s e  prel iminary experiments i n d i c a t e  t o  
Prof. Incu le t  (pe r s .  com., Feb. 24, 1972) t h a t  with 
s u f f i c i e n t  experimentation i t  should be p o s s i b l e  t o  ob ta in  
a  product considerably higher i n  f i x e d  carbon and lower 
i n  ash. I n  add i t ion  t o  determining optimum range of 
p a r t i c l e  s i z e  and bed temperature,  some other  opera t iona l  
v a r i a b l e s  t o  be t e s t e d  inc lude  crushing procedure a s  
r e l a t e d  t o  v a r i a t i o n  i n  p a r t i c l e  su r face  c h a r a c t e r i s t i c s ,  
bed a i r  p ressu re ,  and e f f e c t s  of r e - c i r c u i t i n g .  Develop- 
ment of a  product ion-size apparatus  may be prompted by 
bench s c a l e  t e s t i n g ,  e. g. , t h e  present  s tudy,  which i s  
i n d i c a t i n g  t h e  a p p l i c a b i l i t y  of t h e  apparatus  t o  var ious  
types  of ore .  
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