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DRAFT 

INTRODUCTION 

There have been s e v e r a l  r e p o r t s  w r i t t e n  r e c e n t l y  about  

the c o a l  prospects  i n  t h e  Yukon, e s p e c i a l l y  i n  the Carmacks 

a r e a  a t  Tantalus  Mine and Tantalus  But te  Mine. The main 

ques t ion  of reserves  i s  n o t  y e t  answered and none of t h e  

r e p o r t s  can be conclusive u n t i l  a l a r g e  block of r e s e r v e s  

has been proved up. I n  the meantime,a p o s s i b l e  load c e n t r e s  

have been i d e n t i f i e d  (see Car r ,  D.W. 1968: The Yukon 

economy i t s  p o t e n t i a l  f o r  growth and c o n t i n u i t y )  and 

minimum loads t o  warrant  a thermal e l e c t r i c  power s t a t i o n  

us ing  c o a l  have been e s t a b l i s h e d  ( i b i d ) .  Low i n i t i a l  

investment and very competi t ive power p r i c e s  have been 

es t imated  f o r  a thermal power p r o j e c t .  t he p o s s i b i l i t y  

of coking c o a l  being produced i n  the Carmacks area can 

be dismissed a t  t h i s  t i m e  f o r  a l though some of t h e  c o a l  w i l l  

form coke the c o s t s  of b e n e f i c i a t i o n  t o  reach com&rcial 

q u a l i t y  a r e  too  high. 

I t  must be remembered t h a t  t h e  Tantalus  But te  c o a l  

i s  i n  only one of s e v e r a l  Yukon c o a l  bas ins  and t h a t  some o t h e r  

bas ins  conta in ing  Cretaceous and T e r t i a r y  c o a l  a r e  much 

l a r g e r  wi th  good prospects  f o r  t2e f ind ing  of s i g n i f i c a n t  

c o a l  reserves .  



HISTORY 

Coal w a s  discovered i n  t h e  Carmacks a r e a  around 1888 

when outcrops suppl ied  f u e l  f o r  gold prospectors .  The f i r s t  

commercial mining was c a r r i e d  on a t  Five Finger  Rapids, 8 

mi les  nor th  of Carmacks. The Five Finger Coal mine opera ted  

t h e r e  from 1900 t o  1919 d r i v i n g  two s lopes  on seams of .5 f t .  

and 4.5 f t .  width. The same company opened t h e  Tanta lus  

mine, one mile  up-stream from Carmacks i n  1905. This mine 

suppl ied  r i v e r  s teamers  u n t i l  1922. The mining method 

w a s  p i l l a r  and s t a l l  a f t e r  1907. 

Trenching and s t r i p p i n g  began i n  1909 a t  Tanta lus  

But te ,  upstream and a c r o s s  t h e  r i v e r  from Carmacks. The 

proper ty  was bought i n  1923 by the Five Finger  Coal Company 

who i n s t i t u t e d  room and p i l l a r  methods. Product ion then  

ranged from 300 t o  600 tons  p e r  y e a r  and cont inued u n t i l  

1938 when the mine c losed  f o r  t e n  years .  I n  1948. the  

Yukon Coal Co. owned by Cassiar Asbestos Corp. Ltd. and 

United Keno H i l l  Mines Limited re-opened the Tanta lus  But te  
I 

Mine wi th  a f e d e r a l  loan  of about $300,000. Product ion had 

r i s e n  t o  14,113 tons  by 1954 and then dec l ined  a s  demand 

by UKHM and r i v e r  s k a m e r s  disappeared. The mine c losed  

i n  1968, b u t  was he ld  on a c a r e t a k e r  b a s i s  u n t i l  re-opening 

i n  J u l y  1969. The new owner-operator i s  Anvil Mining Corp. 

Ltd. which opera tes  a lead-zinc mi,ne 90 m i l e s  t o  t h e  e a s t .  



Production now averages around 20,000 tons  p e r  year  o r  

80 tons  pe r  day. Most of t h e  c o a l  i s  t rucked t o  t h e  Anvil 

dry ing  and p l a n t  hea t ing  purposes. 

GEOLOGY 

The c o a l  depos i t s  i n  t h e  Carmacks a r e a  o r i g i n a t e d  i n  

p a r t  of a l a r g e  ~ e s c z b i c  geosyncline i n  t h e  middle of t h e  

northwestern C o r d i l l e r a .  I n  t h e  l a t e  s t a g e s  a seaway 

known l o c a l l y  a s  t h e  Whit6horse trough w a s  u p l i f t e d .  A s  

t h e  s e a  regressed  a s e r i e s  of  fresh-water l akes  were formed 

which i n  L'le . l a t e  J u r a s s i c  and e a r l y  Cretaceous became 

fresh-water c o a l  swamps. A s  a r e s u l t ,  t h e  c o a l  occurs  i n  

t h e  Laberge and Tantalus  formations a t  t h e  t o p  of t h e  

p o s s i b l e  time c o r r e l a t i o n  

b u t  t h e r e  i s  n o - i n f e r e n c e  

Tantalus  formations . forms 

s t u d i e s  have e s t a b l i s h e d  a 

w i t h  t h e  Kootenay Formation, 

t h a t  t h e  c o a l  i n  t h e  Laberge o r  

an ex tens ion  of t h e  Kootenay o r  

Luscar formations famous f o r  t h e i r  coking c o a l .  

There were t h r e e  commercial seams a t  Tanta lus  But te ,  

a s  descr ibed  by D.D. Cairnes i n  1910 (G.S.C. memoir No. 5)  

Since then references  usua l ly  cover a "main" seam which may 

be the  middle seam r e f e r r e d  t o  by Cairnes o r  a combination 

of the  two lower seams. 



The formation i s  mainly conglomerate and sandstone,  

while  p a r t i n g s  i n  t h e  c o a l  i t s e l f  a r e  usua11ymudstone 

and s h a l e ,  a l l  non-marine. 

The a r e a  i s  c h a r a c t e r i z e d  by open f o l d s  i n  t h e  

competent beds of conglomerate and sandstone. . The mine 

i s  c u t  by s e v e r a l  f a u l t s  a l l  t rending  n o r t h e a s t  and 

producing a graben-l ike s t r u c t u r e .  The c o n t r o l l i n g  

f a u l t  d i p s  about  75' northwest approximately 400 f e e t  

south  of the  complimentary f a u l t s  (which d i p  s o u t h e a s t ) .  

Displacement of t h e  seam along t h e  f a u l t  i s  about  40 f e e t  

b u t  t h e  mine workings have followed t h e  one seam. The 

"main" 0 seaq s t r i k e s  355' and d i p s  50 W wi th  average 

th ickness  of about 9 f e e t  when r e f e r r i n g  t o  the middle 

seam o r  15  f e e t  3 inches where both  lower seams are 

included.  

Fur the r  south  t h e  c o a l  seams a r e  w$,ldly con to r t ed  
3 

as they behave a s  incompetent l a y e r s  between t h e  beds of 

conglomerate, sandstone and greywacke, b u t  i n  t h e  

Carmacks a r e a  the  c o a l  beds fol low t h e  f o l d  p a t t e r n s  of 

t h e  competent beds i n  t h e  formation. 

RESERVES 

Three f a c t o r s  must be s t r e s s e d  when cons ider ing  

rese rve  es t ima tes  i n  t h e  Laberge and Tantalus  formations.  

1, Because t h e  c o a l  formed i n  i s o l a t e d  non-marine 

swamps, t h e  c o a l  seams cannot be assumed t o  extend wi th  



t h e  formation i n t o  new a r e a s .  

2. The environment of depos i t ion  and the subsequent 

t e c t o n i c  a c t i v i t y  have produced g r e a t  vak ia t ions  i n  seam 

width over  very s h o r t  d i s t ances .  (This problem is found 

throughout t h e  C o r d i l l e r a ) .  

3 .  Any rese rve  f i g u r e s  based s o l e l y  on geo log ica l ,  

s t r u c t u r a l  o r  even d i r e c t  evidence must be tempered wi th  

cons idera t ion  f o r  t h e  economics of  e x t r a c t i o n .  . 

B. R. MacKay i n  h i s  1946 s tudy r e j e c t e d  a l l  c o a l  

depos i t s  less than t h r e e  f e e t  t h i c k  o r  a t  a depth  g r e a t e r  

than 1000 f e e t ,  H i s  e s t ima te  f o r  Tantalus  But te  was 

10 m i l l i o n  tons  probable r e se rves  and 5 m i l l i o n  tons  

p o s s i b l e  and he app l i ed  t o  t h e s e  f i g u r e s  a recovery - . 

f a c t o r  of 50' pe r  c e n t .  

Est imates  of unknown o r i g i n  which appear i n  t h e  

s tudy by 2. Wm. C a r r  (1968lgive va lues  of 3 m i l l i o n  tons  

probable and 50  m i l l i o n  tons  p o s s i b l e  r e se rves  and no 

mention i s  made of a recovery f a c t o r  t o  be appl ied .  

I n  1965, A.D. Ol ive r  r epor ted  proved r e s e r v e s  of  

400,000 tons  and d i d  n o t  specu la te  on probable o r  p o s s i b l e  

reserves .  

The es t ima tes  of r e se rves  o t h e r  than t h e  proven 

400,000 tons  a r e  more s p e c u l a t i v e  than they  would be i n  

many p a r t s  of Canada and meaningful f i g u r e s  f o r  t h e  



Carmacks a r e a  o r  any p a r t  of the Yukon, w i l l  r e q u i r e  

much more exp lo ra t ion .  

I n  1972 s e v e r a l  t renches  and a . d r i f t  were dug t o  

expose t h e  "No. 2" seam a t  Tanta lus  Butte .  Resu l t s  of  t h i s  

work, when a v a i l a b l e  may a l t e r  t h e  r e se rve  es t ima tes .  

The . c o a l  a t  Tanta lus  ~ u t t e  i s  f r i a b l e  , non-coking, 

h igh  v o l a t i l e  bituminous-C. It  burns a t  a  r e l a t i v e l y  
* 

low temperature t o  .produce about  12,000 Btu ' s  p e r  pound. 

This q u a l i t y  of  coa l  i s  ' s u i t a b l e  f o r  domestic and i n d u s t r i a l  

use b u t  cannot be used t o  produce coke o r  a  c l e a n  burning 

hard f u e l  without  ex tens ive  b e n e f i c i a t i o n .  

The phys ica l  c h a r a c t e r i s t i c s  were examined by 

Swartzman i n  1948, and t h e  fo l lowing conclusions were 

reached. 

a) An excess ive  amount of  f i n e s  w e r e  produced 

varying from 39 t o  71 p e r  c e n t  under 3 inch  depending 

on. t h e  seam and d a t e  of sample. 

b) The p a r t i c l e  s i z e  f o r  a  composite mine run was 

1.017 inches.  Swartzman decided t h a t  t h e  l a r g e r  lumps 

w e r e  composed of harder  c o a l .  

c) The c o a l  i s  e a s i l y  ground and pulver ized  

d)   he c o a l  from t h e  top  3 f e e t  of t h e  main seam 

was more f r i a b l e  than t h a t  from the  lower 7.5 f e e t .  



The chemical ana lyses  a f t e r  Cai rnes  i n  1910 c o n f l i c t  

wi th  l a t e r  ana lyses  by Swartzman, Bostock and Johnstone. 

Bas ica l ly  a h igher  water  con ten t  was assigned t o  Cai rnes '  

samples which may have r e s u l t e d  from exposure of the seams 

where sampled. 

Combined r e s u l t s  of Bostock, Johnstone and Swartman,  

from d i f f e r e n t  p laces  on t h e  same seam, were used t o  

produce t h e  fol lowing t a b l e .  

The rank according t o  A.S.T.M. c l a s s i f i c a t i o n  of t h e  

Value 

d a t a  given i s  h igh  v o l a t i l e  bituminous C. 

Heat 
. 

p e r  c e n t  I 

n The c o a l  was r e l a t i v e l y  f r e e  burning, showed no 

Fixed ' 

~ t u  ' S  

tendency towards b r idg ing ,  was non-swelling, and formed 

only a very l i g h t  cake over t h e  f i r e  when f r e s h  f u e l  

Wet 1 v o l a t i l e  H2° 1 

1 

ll,6OO 

12,490 

8.9- 0.4 
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was charged. However, it was noted t h a t  t h e  c o a l  was r a t h e r  

Dry Carbon / Ash bulphur  

12,550- 

12,960 

A 

48.5- 

53.8 

3.7- 

5.. 6 

slow t o  i g n i t e ,  it l y i n g  'dead'  on t h e  f i r e  f o r  some 

30 .. 7- 

33.7 

time a f t e r  charging. " (Swartzman 1948) . 
O f  s p e c i a l  i n t e r e s t  i s  t h e  low sulphur  content ;  0.4 

pe r  c e n t  t y p i c a l  of western c o a l  b u t  f a r  lower than  average 



c o a l  from e a s t e r n  North A m e r i c a .  

TWERMAL POWER 

The case. f o r  coal-fired-steam e l e c t r i c  p l a n t s  i n  the 

Yukon has been w e l l  s t a t e d  by Carr and Associates .  I n  \' 

1968, 12.8 mega-watts of capaci ty ,  amounting t o  over 

40 p e r  c e n t  of t h e  Yukon t o t a l ,  was suppl ied  by d i e s e l -  

e l e c t r i c  p ldn t s .  The monthly c o s t  f o r  a r e s i d e n t i a l  

customer consuming 300 KWH from a d i e s e l - e l e c t r i c , p l a n t ,  

averaged $30.40 p e r  month. 

I n  a thermal-e lec t r ic  p l a n t  a s  opposed t o  a 

hydro-e lec t r ic  o r  nuclear  p l a n t ,  t h e  f u e l  c o s t s  a r e  a l a r g e  

p a r t  of the t o t a l  c o s t  of e l e c t r i c i t y .  Considering t h e  

r e l a t i v e l y  low c o s t  of cons t ruc t ion  f o r  a thermal genera to r  

which could burn c o a l  o r  even one which could burn either 

c o a l  o r  d i e s e l  o r  f u e l  o i l  one wonders why only the d i e s e l  

genera tors  a r e  now employed. 

 he C a r r  r e p o r t  sugges ts  t h a t  a thermal p l a n t  of 10- 

100 MW capac i ty  loca ted  a t  carmacks may be a b l e  t o  S ~ P P ~ Y  

se t t l ement s  up t o  100 m i l e s  away. However , .with the  except ion  

of a 36 MSJ u n i t  i n s t a l l e d  a t  Glace Bay, Nova S c o t i a  i n  1966 

. the s m a l l e s t  coa l - f i r ed  p l a n t  cons t ruc ted  i n  Canada s i n c e  

1963, is  of 60 MW s i z e  capaci ty .  Although u n i t s  of smal ler  

s i z e  are s t i l l  i n  opera t ion ,  i n s t a l l a t i o n  of  new u n i t s  of 

t h i s  s i z e  would be considered uneconomic. The C a r r  s tudy 

suggests  bui ld ing  a 10 MI4 p l a n t ,  gradual ly  inc reas ing  i n  

s i z e  t o  100 L"IW. The i n i t i a l  p l a n t  would l i k e l y  f a c e  f i n a n c i a l  



d i f f i c u l t y  unless  condi t ions  a r e  very unusual .or  a p l a n t  
5' 

s i g n i f i c a n t l y  l a r g e r  than 10 MW can be j u s t i f i e d .  This  

would probably e n t a i l  a t ransmission g r i d  t o  cover a t  

l e a s t  . the southern  p a r t  of t h e  Yukon. The Carmacks 

s t a t i o n  would t h e r e f o r e  opera te  as - a  base-load s t a t i o n  

wi th  expansion from an i n i t i a l  IOMW capac i ty  t o  100 MW 

capaci ty .  By this time a new l a r g e  h y d r o e l e c t r i c  p r o j e c t  

might t ake  over and t h e  Carmacks s t a t i o n  be r e l e g a t e d  t o  

a back-up r o l e .  A second cyc le  of t h e  Carmacks s t a t i o n  

supplying incremental  demands on t h e  base load  might be 

repeated.  Such an  opera t ion  reaching 100 capac i ty  

would r e q u i r e  c o a l  r e se rves  of about 10 m i l l i o n  tons  and 

would employ 20-25 people a t  the p l a n t  i t s e l f .  

There a r e  two major markets f o r  c o a l  i n  Canada, 

North America and t h e  world, t h e  thermal e l e c t r i c  power 

market and t h e  coking coa l  market. The o t h e r  markets,  

domestic hea t ing ,  i n d u s t r i a l  and t r a n s p o r t a t i o n  a r e  t h e  

only ones which have been e x p l o i t e d  i n  the Yukon and now 

only t h e  i n d u s t r i a l  market i s  served.  Oppor tuni t ies  f o r  

expanding t h e  i n d u s t r i a l  market f o r  c o a l  w i l l  doubt less  

a r i s e  and be c a p i t a l i z e d  on by indus t ry ,  independent of 

any government a c t i o n ,  b u t  oppor tun i t i e s  f o r  growth, 

inexpensive e l e c t r i c  power and increased  employment i n  



t h e  Yukon w i l l  depend 

- 10 - 
on governmental a c t i o n  t o  a i d  

e x p l o i t a t i o n  of t h e  the rmal -e lec t r i c  o r  coking c o a l  markets. 

Whether t h e  growth, o r  the dividends from development of  
I 

c o a l t a r e  d e s i r a b l e  o r  a b l e  t o  j u s t i f y  c o s t s  incur red  w i l l  be 

the primary chal lenge f o r  government i n v e s t i g a t i o n  b u t  

some b a s i c  information is necessary f o r  dec i s ions  t o  be 

made now. 

The exp lo ra t ion  l i c e n c e s  which have been i s s u e d  do 

n o t  even cover a l l  of t h e  Mesozoic coa l  bas ins  expected t o  

con ta in  wfi-bituminous and bituminous c o a l  and even l e s s  

a t t e n t i o n  has been pa id  t o  T e r t i a r y  bas ins  conta in ing  

l i g n i t e .  . When p r i v a t e  i n d u s t r y  does n o t  produce b a s i c  

exp lo ra t ion  information t h e  f e d e r a l  government must become 

involved. The e x t e n t  of Geological Survey work i n  t h e  

Yukon, while .approaching completion of b a s i c  mapping, is 

d e f i c i e n t  i n  e s t i m a t i o n  of c o a l  seam volunies and t o t a l  

reserves .  U n t i l  a l l '  of t h e  information s o  f'ar c o l l e c t e d  

by p r i v a t e  companies i s  compiled and summarized and 

augmented by s e r i o u s  c o a l  e x p l o r a t i o n  s t u d i e s  by t h e  

government, no comprehensive e s t i m a t e  of r e se rves  w i l l  

e x i s t  . 
. Without b a s i c  r e se rve  d a t a ,  dec is ions  w i l l  be made 

which poss ib ly  g ive  undue weight t o  known c o a l  d e p o s i t s  . 

such a s  those a t  Carmacks. Such decistions a r e  l i k e l y  

t o  ignore  o t h e r  a reas  which a r e  l e s s  wel l  explored y e t  

possess  more favourable  geology f o r  c o a l  discovery.  



S p e c i f i c a l l y  t h e  f i r s t  recommendation i s  f o r  a 

thorough sea rch  of a l l  p u b l i c a t i o n s  and records  r e f e r r i n g  

t o  c o a l  i n  t h e  Yukon followed by f i e l d  work i n  a r e a s  

deemed favourable  a f t e r  cons ide ra t ioh  of  geology, r epor ted  

c o a l  exposureland l o c a t i o n  r e l a t i v e  t o  markets and 

transporta.tiors f a c i l i t i e s .  The oppor tuni ty  ' f o r  s u r f  ace 

mining should be examined i n  each case .  

Secondly, t h e  - inves t iga t ions  i n t o  electric power 

demand, socio-economic impact of i n d u s t r i a l  development 

and t r a n s p o r t a t i o n  are apparent ly  proceeding under t h e  

auspices  of var ious  f e d e r a l  agencies ,  the  Northern 

u t i l i t i e s  and p r i v a t e  companies. S tudies  of t h e  Carmacks 

a r e a  o r  o t h e r  p o s s i b l e  c o a l  mine sites would b e s t  be taken 

a f t e r  t h e  l o c a t i o n  of prime c o a l  a r e a s  have been asce r t a ined .  

The i n t e r e s t  of electric u t i l i t i e s  i n  t h e  Yukon ought 

t o  l ead  t o  suppor t  of any f e d e r a l  program t o  explore  f o r  

c o a l  and eva lua t ion  of c o a l  prospects  f o r  s t eam-e lec t r i c  

power. 

Unfortunately,  t h e  d i s c o v e r i e s  of cokingrcoal  i n  

t h e  Yukon a r e  n o t  r e a l l y  promising. That c o a l  s u i t a b l e  

f o r  coking e x i s t s  is  no t  d isputed  b u t  any suppor t  by 

companies o r  agencies  o u t s i d e  the government cannot  be 

expected unless  a major prospect  of  high q u a l i t y  c o a l  

is  discovered. P r i v a t e  exp lo ra t ion  i s  c u r r e n t l y  being 

ca r r i edcn  f o r  coking-coal wi th  some success  by h a l f  a 

dozen companies. Re la t ive  t o  t h i s ,  a s tudy of t h e  economic 

f a c t o r s  involved i n  producing coa l  f o r  expor t  o r  use i n  



domestic coke ovens should be undertaken, beyond t h e  

i n v e s t i g a t i o n s  by D. Wm. C a r r  and Associates  i n  1968. 

The  recommendations of the r e p o r t  by D. Wm. Carr 

andzssocia tes  1968, Volume 1, page 1'61-162, echo loudly  

and I ques t ion  why they .have n o t  been followed. 

An .expor t  market for.  coking-coal o r  poss ib ly  thermal 

c o a l  may open up on t h e  west c o a s t  of the  United S t a t e s .  

The proximity of s e v e r a l . c o a 1  p rospec t s  t o  t h e  s e a  may 

give Yukon c o a l  mines a shipping advantage over  o t h e r  

Canadian and American mine's. However, t h e  p o s s i b i l i t y  

of shipment of  c o a l  o u t  of the  Yukon would l i k e l y  be 

cont ingent  upon cons t ruc t ion  of a new railway. The 

Whitepass and Yukon Railway w a s  found unsui tab le  f o r  

shipment of bulk c o m o d i t i e s  on a l a r g e  scale, by C r e s t ,  

s e v e r a l  y e a r s  ago. Also examined. by C r e s t ,  w e r e  s e v e r a l  

c o a l  showings, w i t h  a mind toward coking c o a l  f o r  a 

smelter; r e s u l t s  i n d i c a t e d  t h a t  t h e  q u a l i t y  of t h e  c o a l  

examined was n o t  gbod enough f o r  s e r i o u s  cons ide ra t ion  

i n  t h a t  use. 

I n  summary then ,  u t i l i z a t i o n  o f  Yukon c o a l  resources  

w i l l  depend on demand f o r  e l e c t r i c i t y  making a l a r g e  c o a l  

f i r e d  s t eam-e lec t r i c  p l a n t  £ e a s i b l e  o r  the discovery 

of very high q u a l i t y  coking coa l .  

B.W. Boyd, 

October 1973. 
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