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SUMMARY 

The Whitehorse Coal P roper ty  i s  l oca ted  i n  south-cent ra l  Yukon 

approx imate ly  30 k i  lometres southwest o f  Whitehorse. The p r o p e r t y  

c o n s i s t s  o f  t h r e e  coa l  leases and one coa l  e x p l o r a t i o n  l i c e n c e  which 

cover an area o f  approx imate ly  19,987 hectares (49,389 acres).  The 

coa l -bear ing s t r a t a  are  e s s e n t i a l l y  covered b y  the  t h r e e  leases and t h e  

northwest q u a r t e r  o f  t h e  e x p l o r a t i o n  l i cence ;  t h e  r e s t  of t h e  l i c e n c e  

con ta ins  rocks t h a t  are  no t  coa l -bear ing.  

The coal-measures are  found i n  t h e  Tantalus Formation o f  Upper 

Ju rass ic  t o  Lower Cretaceous age. The coa l  i s  t h i n l y  interbanded w i t h  

carbonaceous t o  c o a l y  sha le  which makes p r e c i s e  d e f i n i t i o n  o f  c o a l  seams 

d i f f i c u l t .  Consequently, t h e  coa l -bear ing sec t ions  a re  r e f e r r e d  t o  as 

coa l  zones. Two coa l  zones ( A  and 6) have been located.  Coal Zone A has 

been t raced  d i s c o n t i n u o u s l y  over 10 k  i lometres wh i l e  Coal Zone B 

represents  a  new d iscovery  and has n o t  y e t  been t raced  f o r  any g r e a t  

d is tance.  

The s t r u c t u r e  of t h e  e x p l o r a t i o n  area i s  charac te r i zed  by moderate t o  

steep (30'-50°) n o r t h - n o r t h e a s t e r l y  d ips .  On cu rso ry  examinat ion t h e  

sequence appears homocl inal  b u t  mesoscopic f o l d s  are  present  which 

suggest u n i d e n t i f i e d  major fo lds  may e x i s t .  I f  t h i s  i s  so then beds 

along the  southwestern edge o f  t h e  e x p l o r a t i o n  area may be i n v e r t e d  

r e p e t i t i o n s  o f  those t o  t h e  nor theas t  and Coal Zone B may be t h e  

upside-down equ iva len t  o f  Coal Zone A. The coa l  zones e x h i b i t  t h e  

e f f e c t s  o f  s t rong  deformat ion and s t r u c t u r a l  poding o f  coa l  a long major 

f o l d  hinges i s  a  p o s s i b i l i t y .  Minor normal f a u l t s  c u t  through o r  i n t o  

t h e  coa l  zones. 

The coa l  i s  o f  a n t h r a c i t e  t o  meta-anthrac i te  rank.  The bes t  coa l  

sect ions o f  any reasonable th ickness (1.75 and 1.30 metres) have d r y  ash 

and heat contents  o f  40% and 7,700 B tu / lb ,  r e s p e c t i v e l y .  A t  F i sher  Creek 

a  5.05 metre s e c t i o n  (which inc ludes t h e  1.75 and 1.30 metre sec t ions )  

prov ides a  heat  content  o f  6000 d r y  B t u / l b  a t  50% d r y  ash. An 8.5 metre 
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sect ion a t  t he  same l o c a t i o n  has a d r y  ash content  o f  59% and a d r y  heat  

content o f  4400 Btu/ lb .  The coa l  i s  ve ry  low i n  sulphur ( l ess  than 

0.5%). Pre l  iminary  washab i l i t y  t e s t s  suggest t h a t  c l ea rn i ng  t h i s  coa l  by 

water-only o r  heavy media cyclones may be imp rac t i ca l .  

P o t e n t i a l  coa l  resources have been est imated based on assumptions 

regard ing t he  area l  ex ten t  and l a t e r a l  c o n t i n u i t y  o f  t he  coa l  zones. 

Tonnage est imates range from 26 t o  85 m i l l i o n  tonnes f o r  i n  s i t u  d r y  ash 

contents o f  40% and 59%, r espec t i ve l y .  These est imates a re  f o r  Coal Zone 

A and do no t  inc lude  a d d i t i o n a l  tonnage a v a i l a b l e  from Ccal Zone B o r  

from any s t r u c t u r a l  r e p e t i t i o n s .  

U t i l i z a t i o n  o f  t h i s  high-ash coa l  should focus on Yukon, i t s e l f .  

Oppor tun i t ies  e x i s t  t o  supplant d i e s e l  o i l  used f o r  domestic and 

i n d u s t r i a l  heat ing.  The g rea tes t  p o t e n t i a l ,  however, l i e s  w i t h  

mine-mouth power generat ion us ing  the  f lu id i zed-bed  combustion process. 

An expor tab le  product i s  no t  forseen f o r  t h i s  p roper ty  unless c leaner  

coal  i s  located. The p roper ty  i s  w e l l  s i t u a t e d  w i t h  regard t o  

i n f r a s t r u c t r u a l  requirements t o  support  t he  e x p l o i t a t i o n  o f  t h i s  coa l  

resource. * 

I t i s  concluded t h a t  t h i s  p roper ty  warrants f u r t h e r  exp lo ra t ion .  
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1.0 INTRODUCTION 

In early August, 1983, Coal-Ex Consulting Ltd. was requested by Mr. 

P. Poggenburg (President, Whitehorse Coal Corp. ) to undertake a brief 

reconnaissance of the Whitehorse Coal Property (Figure 1) .  A visit to 

the property was undertaken during mid-August 1983 by Mr. J. Perry, P. 
Geol., who spent approximately three days on reconnaissance geology, 

which included the examination of several cat-trenches and the taking of 

samples. This report is based solely on observations made during the  

reconnaissance and on reviews of published and unpublished data which are 

listed in Section 8.0 

The purpose of this report is to summarize the information that is 

available on the geology of the area, particularly with respect to the 

coal resource potential. 
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2.0 LOCATION, ACCESS AND PHYSIOGRAPHY 

The Whitehorse Coal Property is located in south-central Yukon 

between latitudes 60~22 ' and 60'32'~ and longi tudues 135°00' and 

135~19' W (Figure 2). The property is composed of three coal leases 

and one coal exploration licence. The leases are specifically located to 

cover coal-bearing strata, but the exploration licence extends over a 

pre-determined geographical area much of which contains no known coal 

measures. Consequently, the discussion presented in the remainder of 

this report will concentrate only on the portion of the property which is 

the focus of on-going exploration by Whitehorse Coal Corp. 

The "~xploration area" lies approximately 30 kilometres southwest 

o f  Whitehorse where a belt of coal-bearing strata stretches some 15 

kilometres from Fish Creek in the northwest to Double Mountain in the 

southeast. The coal measures held by Whitehorse Coal Corp. extend from 

Double Mountain to the southwestern flanks of Mt. Granger, and are 

covered by the coal leases and the northwestern portion of the coal 

exploration licence. 

0 

Vehicle access is provided by a trail which links the exploration 

area to Whitehorse. This trail was constructed by Whitehorse Coal Corp. 

in 1982 and is easily travelled by 4-wheel drive vehicles. The trail 

enters the property along the eastern and southern flanks of Mt. Granger 

and extends along the southwestern flanks to Fisher Creek. No vehicle 

access has been established to the Coal Ridge or Double Mountain areas 
but they are easily reached by helicopter. A trail along the northern 

banks of Two Horse Creek could provide vehicle access to Double Mountain 

if it were extended to the northeast. This trail is accessed via the 

Annie Lake road near the old station of Robinson, 32 kilometres south o f  

Wh i tehorse. 
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Whitehorse i s  the  c a p i t a l  c i t y  and major popu la t ion  cen t re  o f  

Yukon. Consequently, t he  c i t y  i s  a lso  t he  major hub o f  t he  

t r anspo r t a t i on  network f o r  t he  reg ion.  P r i n c i p a l  paved and unpaved roads 

connect Whitehorse w i t h  most o f  t he  o ther  main popu la t ion  cent res i n  t he  

T e r r i t o r y ,  wh i l e  the  White Pass and Yukon Ra i l road  and an a l l -weather  

road l i n k  Whitehorse t o  p o r t  f a c i l i t i e s  a t  Skagway, Alaska (F igure  1) .  

Th is  r a i l  l i n e  and several  major roads l i e  w i t h i n  20 k i lomet res  o f  the  

exp lo ra t i on  area and could  be e a s i l y  reached v i a  t he  e x i s t i n g  t r a i l  t o  

Whitehorse o r  by t he  cons t ruc t i on  o f  roads along Wolf o r  Dugdale Creeks. 

The topography o f  t he  r eg ion  i s  charac te r i zed  by steep-sided 

mountains t h a t  r i s e  from broad, f a i r l y  f l a t  va l leys .  The v a l l e y  f l o o r s  

l i e  a t  approximately 1,200 metres wh i l e  t h e  mountains f l a t t e n  i n t o  g e n t l y  

r o l l i n g  uplands t h a t  range i n  e l e v a t i o n  between 1,500 and 1,900 metres. 

The h ighes t  peak i n  t he  immediate area i s  M t .  Granger a t  2,035 metres. 

The exp lo ra t i on  area i s  d i v i ded  i n t o  t h ree  topgraphic  h ighs by two 

northeast-southwest t r end ing  va l l eys .  These "highs" a re  r e f e r r e d  t o  as 

West H i l l  (which occupies t he  southwest f l a n k  o f  M t .  Granger), Coal Ridge 

and Double Mountain. West H i l l  and Coal Ridge area separated by a  

southwest f lowing t r i b u t a r y  o f  Wolf Creek wh i l e  Coal Ridge i s  separa ted .  

from Double Mountain by  Wolf Creek and Coal Lake. 

The main drainage i n  t he  area i s  prov ided by Wolf Creek and i t s  

t r i b u t a r i e s .  Wolf Creek and some o f  t h e  major t r i b u t a r i e s  probably  r un  

a l l  year, bu t  many o f  the  smal ler  streams on l y  f l o w  i n t e r m i t t e n t l y .  

Areas o f  marshy ground are common i n  t he  v a l l e y  bottoms adjacent t o  t h e  

main drainage channels. 

Vegetation i n  t h e  reg ion  i s  l a r g e l y  r e s t r i c t e d  t o  grass and buck 

brush. Stunted spruce and w i l l ow  are occas iona l l y  present on t he  v a l l e y  

f l o o r s  o r  t h e  lower mountain slopes. Present uses o f  t he  land i n  t h i s  

reg ion  are r e s t r i c t e d  t o  hun t ing  and t rapp ing .  

COAL-EX CONSULTING LTD - 



3.0 COAL LEASES AND LICENCES 

The p r o p e r t y  c o n s i s t s  o f  t h r e e  c o a l  leases and one c o a l  e x p l o r a t i o n  

l i c e n c e  which cover  an area o f  19,987 hec ta res  (49,389 ac res ) .  The c o a l  

e x p l o r a t i o n  l i c e n c e  comprises t h e  n o r t h e a s t  q u a r t e r  o f  map sheet  105 0/6, 

an area o f  some 19,210 hec ta res  (47,469 ac res ) .  The t h r e e  c o a l  leases 

each cover  an area o f  app rox ima te l y  259 hec ta res  (640 acres)  and a r e  

l o c a t e d  a long t h e  nor thwest  boundary o f  t h e  e x p l o r a t i o n  l i c e n c e .  The 

coa l  leases and l i c e n c e  which comprise t h e  p r o p e r t y  a r e  1 i s t e d  below and 

shown i n  F i g u r e  2. 

Coal Lease/Licence Hectares 

C.M.L. 2989 2 59 

C.M.L. 2990 2  59 

C.M.L. 2991 2  59 

Coal E x p l o r a t i o n  L icence 301 19,210 

TOTAL 19,987 

The au tho r  has n o t  v e r i f i e d  t h e  l e g a l  s t a t u s  o f  t h e  leases and 

e x p l o r a t i o n  l i cence .  I n  a d d i t i o n ,  t h e i r  l o c a t i o n  as shown on t h e  

drawings which accompany t h i s  r e p o r t  has been taken f rom da ta  b e l i e v e d  t o  

be r e l i a b l e  b u t  n o t  p e r s o n a l l y  c e r t i f i e d  b y  t h e  author .  
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4.0 SUMMARY OF EXPLORATION WORK 

4.1 Pre-1983 E x p l o r a t i o n  

Very l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  on t h e  c o a l  occurrences 

o f  t h e  Whitehorse reg ion .  Coal was d i scove red  i n  t h e  M t .  Granger 

area i n  1899 and was f i r s t  r e p o r t e d  b y  McConnell i n  1901. 

E x p l o r a t i o n  proceeded and b y  1906 t h e  c o a l  measures were r e p o r t e d  

t o  have been t r a c e d  ove r  a  s t r i k e  l e n g t h  of a lmost  20 k i l o m e t r e s  

(Cairnes,  1906). A t  F i s h e r  Creek t h r e e  seams were known t o  be 

p resen t  w i t h i n  a  60 met re  s t r a t i g r a p h i c  i n t e r v a l .  From lower  t o  

upper these seams measured 0.76, 3.15, and 2.95 metres i n  

th i ckness .  Several  t renches were excavated and an a d i t  

approx imate ly  18 metres i n  l e n g t h  was d r i v e n  i n t o  t h e  upper seam. 

I n  1908 Cai rnes r e p o r t e d  f o u r  s e t s  o f  analyses f r o m  t h e  F i s h e r  

Creek c o a l  seams, one f rom t h e  f a c e  o f  t h e  a d i t  and t h r e e  f rom 

outcrop.  Subsequent t o  t h i s ,  however, t h e r e  i s  no r e c o r d  i n  t h e  

pub l i shed  l i t e r a t u r e  o f  any f u t h e r  work, a l t hough  a d d i t i o n a l  

p r o s p e c t i n g  undoubted ly  was undertaken as evidenced b y  v a r i o u s  p i t s  

and t renches a long t h e  p r o j e c t e d  ou tc rop  o f  t h e  c o a l  seams. T a y l o r  

(1969) r e p o r t e d  t h a t  t h e  area was examined i n  1942 b y  t h e  U.S. Army 

Corps o f  Engineers who, apparent ly ,  b rought  o u t  a  smal l  tonnage f o r  

use i n  Whitehorse t h a t  w i n t e r .  The o n l y  o t h e r  work i n  t h e  area has 

been r e g i o n a l  s t u d i e s  b y  t h e  Geo log ica l  Survey o f  Canada i n  t h e  

e a r l y  1920's and l a t e  1940's. 

Luscar L t d .  acqu i red  t h r e e  c o a l  e x p l o r a t i o n  l i c e n c e s  i n  t h e  

area i n  A p r i l ,  1969. A reconnaissance program c o n s i s t i n g  o f  

g e o l o g i c a l  mapping, hand t r e n c h i n g  and sampl ing was c a r r i e d  o u t  

t h a t  summer under t h e  d i r e c t i o n  o f  R.S. T a y l o r  and Assoc ia tes  L t d .  

T a y l o r  (1969) was a b l e  t o  l o c a t e  t h e  o l d  workings i n  F i s h e r  Creek 

and t r a c e  t h e  coa l -bea r ing  s e c t i o n  d i s c o n t i n u o u s l y  over  a  d i s t a n c e  

o f  10 k i l o m e t r e s .  Whi le t h e  l a c k  o f  o u t c r o p  prevented p r e c i s e  seam 

c o r r e l a t i o n ,  Tay lo r  cons idered t h a t  a t  l e a s t  one seam was present  
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within the coal-bearing section over this distance. At Double 

Mountain and on West and East Hills he found evidence for two coal 

seams, while at Fisher Creek and north towards Fish Creek, three 

seams were reported. 

Various private groups and individuals have held coal 

exploration licences in the region since Luscar's work, but none 

has undertaken major exploration. In 1981, Echo Developers 

assigned coal exploration licence No. 301 to Whitehorse Coal Corp. 

The latter group then acquired coal leases 2989 and 2990 in 1982, 

and lease 2991 early in 1983. Prior to 1983, Whitehorse Coal Corp. 

constructed access trails and several cat-trenches. Coal quality 

tests were performed on some samples from those trenches, and the 

results are discussed in Section 6.0 and presented in Appendices 

111 and IV. 

4.2 1983 Exploration Activities 

From mid-July to mid-August, 1983, Whitehorse Coal Corp. 

continued the access trail construction and cat-trench excavation 

which had begun in 1982, trenching six locations along the 
southwest flanks of Mr. Granger, from Fisher Creek to East Hill. 

Three days of reconnaissance were then undertaken by ,the author 
dur i 

foot 

coa 1 

coal 

exam 

g mid-August, 1983. Most of the time was spent prospecting by 

and helicopter in an effort to establish the continuity of the 

seams and to examine the rest of the stratigraphic section for 

seam development. The remainder of the time was spent 

ning the trenches and collecting samples across the 

coal-bearing zones. No time was spent examining the portion of the 

property that contains no known coal measures. Discussion of the 

reconnaissance is presented with the results of various coal 

analyses in the sections following and in Appendices I and 11. 



5.0 GEOLOGY 

5.1 Stratigraphy 

Apart from some volcanics and metamorphosed volcanics of 

uncertain age, rocks contained within the property boundaries are 

of Meszoic age. Most o f  the valleys and low-lying ground are 

filled or covered by Quaternary a1 luvium and glacial deposits, 

however. A general description of the Meszoic stratigraphy is 

given in Table 1. 

TABLE 1 

STRATIGRAPHY OF THE WHITEHORSE COAL PROPERTY 

"Period" Group of format ion Rock Type 

Cretaceous Coast Intrusions Granodiorite, granite, 
quartz monzoni te, quartz 
diorite and allied rocks 

Lower Cretaceous Tantalus Formation Arkos, siltstone, 
and conglomerate, argillite, 

Upper Jurassic COAL 

Lower Jurassic Laberge Group 
and 

Later 

Greywacke, arkose 
quartzite, conglomerate 
siltstone, argillite 

Upper Triassic Lewes River Group Greywacke, siltstone, 
argillite, conglomerate, 
limestone, limestone 
breccia, andesite, basalt 
flows and associated 
pyroclastic rocks. 
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The non-marine Tantalus Formation i s  t h e  o n l y  coa l -bear ing 

sequence. Wi th in  t he  proper ty ,  t h e  Tantalus s t r a t a  occupy a 

fault-bounded wedge, which t rends northwest-southeast and abuts 

against  o l de r  Laberge and Lewes R iver  Group rocks t o  t h e  nor theas t  

and southwest, r espec t i ve l y .  The geology o f  t he  coa l -bear ing 

p o r t i o n  of t h e  Whitehorse Coal P roper ty  i s  presented i n  F igure  3. 

P l an t  f o s s i l  evidence suggests an e a r l y  Lower Cretaceous age 

f o r  the  Tantalus Formation i n  t h e  Whitehorse reg ion.  The con tac t  

between the Tantalus and Laberge s t r a t a  i s  u s u a l l y  unconformable o r  

f au l t ed .  To t he  n o r t h  however, i n  t he  Carmacks area, t h e  Tantalus 

Formation conformably o v e r l i e s  n o n f o s s i l i f e r o u s  Laberge Group 

sediments; a t  t h i s  l o c a t i o n  Upper Ju rass ic  s t r a t a  may be present  i n  

the Tantalus Formation. Consequently, the  format ion i s  regarded as 

Upper Jurass ic  t o  Lower Cretaceous i n  age (Wheeler, 1961). 

L i t t l e  i s  known about t he  t o t a l  th ickness o f  Tantalus 

sediments w i t h i n  t he  p rope r t y  due t o  t h e  lack o f  d e t a i l e d  s tud ies.  

Wheeler repor ted  approximately 244 metres o f  Tantalus s t r a t a  i n  a  

wedge northwest o f  t h e  exp lo ra t i on  area on t h e  eastern s i de  o f  Ibex 

River.  Tay lor  (1969) considered t he  format ion t o  be a t  l e a s t  500 

metres t h i c k  i n  t he  v i c i n i t y  o f  West H i l l .  Approximately 1,500 

metres o f  Tantalus s t r a t a  are present  on t he  southwest spur o f  

Double Mountain (F igure  3 ) ,  b u t  Wheeler be l ieved  t h a t  t h i s  sec t i on  

was repeated by f o l d i n g  o r  f a u l t i n g .  

The Tantalus Formation i s  a  sequence o f  coarse c l a s t i c  

sediments composed main ly  o f  interbedded conglomerates, arkoses and 

sandstones w i t h  occasional  hor izons o f  s  i 1 ts tone,  sha le  and coa l .  

The conglomerates are genera l l y  massive and c l a s t  s i z e  ranges from 

small pebble t o  pebble. The c l a s t s  va ry  f rom rounded t o  

sub-rounded and are composed predominant ly o f  cher ts ,  q u a r t z i t e  and 





quar tz .  The m a t r i x  of t he  conglomerates cons is ts  o f  smal ler  g ra ins  

o f  t he  same l i t h o l o g i e s  t h a t  comprise t h e  c l a s t s ,  w i t h  t h e  a d d i t i o n  

o f  sodic p lag ioc lase  and wh i t e  mica. In terbeds o f  arkose and 

arkos ic  sandstone occur throughout t h e  conglomerates and vary  f rom 

less  than a  metre t o  over ten  metres i n  th ickness. The 

conglomerates and arkoses a re  o f t e n  h i g h l y  f r a c t u r e d  and gene ra l l y  

w e l l  cemented; they are t he  most r e s i s t a n t  l i t h o l o g i e s  w i t h i n  the  

format ion and t he re fo re  comprise t he  major outcrops. 

Outcrops o f  t he  o ther  l i t h o l o g i e s  a re  r e l a t i v e l y  sparse. 

However, t h i c k  s i l t s t o n e s  a re  exposed on t he  south- fac ing slopes o f  

Coal Ridge. Elsewhere, Tay lor  repor ted  shale  u n i t s  up t o  23 metres 

t h i c k .  The shales a re  u s u a l l y  b lack  and, where associated w i t h  

coa l ,  o f t e n  h i g h l y  carbonaceous and "coaly". I n  places t h e  shales 

a re  somewhat s i l i c i f i e d  ( a r g i l l  i t i c ) .  A pene t ra t i ve  cleavage 

w i t h i n  the  shales con t r i bu tes  g r e a t l y  t o  t h e i r  h i g h l y  f r i a b l e  

nature.  

Coal has been loca ted  throughout t he  leng th  o f  t h e  Tantalus 

wedge. The development o f  coa l -bear ing zones w i t h i n  the  

exp lo ra t i on  area i s  discussed below. 

5.2 Coal Zone S t ra t i g raphy  

The use o f  t h e  term "coal  seam" presents some d i f f i c u l t y  i n  

the exp lo ra t i on  area, because t he  coa l  i s  u s u a l l y  present w i t h i n  a  

zone where i t  i s  t h i n l y  interbedded w i t h  o ther  l i t h o l o g i e s .  

Although sect ions t h a t  cons i s t  predominant ly o f  coa l  are  present,  

t he  p rec ise  d e f i n i t i o n  o f  t h e  r o o f  and f l o o r  o f  any p a r t i c u l a r  coa l  

seam (sensu - s t r i c t o )  i s  somewhat prob lemat ica l .  Consequently, the  

term "coal  seam" i s  no t  used i n  t h e  f o l l o w i n g  d iscuss ion,  and those 

sect ions o f  the  s t r a t i g r a p h y  which con ta in  s i n g l e  o r  m u l t i p l e  

l aye rs  o f  coa l  a re  r e f e r r e d  t o  as "coal  zones". Although a coa l  

zone may con ta in  one o r  more coa l  seams, such d e f i n i t i o n  w i l l  have 

t o  await  f u t u re ,  more d e t a i l e d  work. 
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The coal  zones u s u a l l y  cons i s t  o f  coa l  and rock bands 

i n t e r l a y e r e d  on a  sca le  o f  severa l  cent imetres t o  0.40 metres. The 

predominant interbedded rock 1  i tho logy  i s  a  h i g h l y  carbonaceous, 

somewhat coa l y  shale. Other l i t h o l o g i e s  such as a r g i l l i t e ,  

s i l t s t o n e  and sandstone a lso  occur as t h i n  in terbeds w i t h i n  t he  

coa l  and shale, a l though a t  F isher  Creek a  s i l t s t o n e  approximately 

6  metres t h i c k  i s  present near t h e  base o f  the  exposed p o r t i o n  o f  

the  coal  zone. 

Coal has, a t  present, o n l y  been descr ibed f rom t h e  upper h a l f  

o f  the Tantalus Formation i n  t he  exp lo ra t i on  area. The l oca t i ons  

o f  coa l -bear ing zones a re  presented on t h e  Geology Map (F igure  3 )  

along w i t h  t h e i r  p ro jec ted  outcrop t races.  One zone l i n k s  t he  coa l  

occurrences a t  F isher  Creek, West H i l l ,  East H i l l ,  Coal Ridge, and 

Double Mountain. Another zone extends along t he  base o f  West and 

East Hi1  1s b u t  has no t  y e t  been t r aced  f u r t h e r .  These coa l  zones 

are r e f e r r e d  t o  as A and B, r espec t i ve l y .  

Coal Zone A i s  equ iva len t  t o  t h e  seam(s) descr ibed by  Tay lo r  

which extend from Double Mountain t o  beyond F isher  Creek. A b r i e f  

summary o f  each o f  t he  occurrences examined by t h e  w r i t e r  i s  

prov ided below. B r i e f  desc r i p t i ons  o f  t h e  sampled sec t ions  a re  

inc luded i n  Appendix I. 

a) Double Mountain The coal  zone occupies a  g u l l e y  

approximately 16 metres wide between two t h i c k  

conglomerate beds. Most o f  t h e  g u l l e y  i s  waterlogged and 

marshy bu t  coa l  bloom i s  present along bo th  s ides 

(Tay lo r ' s  two seams). A sha l low hand-trench i n  t he  bloom 

along the  southern edge o f  t he  g u l l e y  i nd i ca ted  1.7+ 

metres o f  "coal" ,  ( t h i s  s tudy) .  Th is  "coa l "  i s  extremely 

h igh  i n  ash (see Appendix 11) but ,  because o f  t he  ve ry  
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shal low na tu re  o f  t h e  t rench, some o f  t h i s  ash may r e s u l t  

f rom contaminat ion.  Lack o f  t ime prevented more 

subs tan t i a l  t r ench ing  o r  the t rench ing  o f  t he  bloom a t  

the  t op  o f  t h e  coa l  zone. 

Coal Ridge The coa l  zone again occupies a  steep-sided 

g u l l e y  between two conglomerate beds. Coal bloom was 

loca ted  along t h e  s t r a t i g r a p h i c  base o f  t he  sec t i on  

(southern edge) where Tay lor  descr ibed f i n d i n g  

approximately 1.8+ metres o f  "coal  seam". The s t r u c t u r a l  

r e l a t i o n s h i p  here may be somewhat more compl icated than 

a t  Double Mountain, however, as i nd i ca ted  by  a  

s i g n i f i c a n t  change i n  s t r i k e  between t h e  conglomerates 

and.adjacent beds t o  t h e  south. 

East H i l l  Th is  occurrence i s  s i m i l a r  t o  t h e  two prev ious 

l oca t i ons  i n  t h a t  t he  coa l  zone 1  i es  i n  a  shal low g u l l e y  

between two conglomerate beds. A ca t - t rench  on t h e  t o p  

o f  t h e  h i l l  o n l y  adequately exposed a  p o r t i o n  o f  the  

upper p a r t  o f  t h e  coa l  zone, where 1.0+ metres o f  crushed 

coa l  and shale  l i e  beneath a  1.5 metre l a y e r  o f  sha le  

( w i t h  coa l ) ,  which i n  t u r n  i s  o v e r l a i n  by  conglomerate. 

West ~il'l The coa l  zone i s  exposed i n  trenches on the  

southeast s i de  and c r e s t  o f  t h e  h i 1  1. The bes t  exposure 

i s  i n  t he  t rench a t  t h e  base o f  t he  h i l l  near the camp, 

where 2.55 metres o f  coa l  and carbonaceous shale  a re  

o v e r l a i n  by between 0.30 and 0.75 metres o f  b lack 

s i l i c e o u s  shale, which i n  t u r n  i s  o v e r l a i n  by 

conglomerate. This coa l y  sec t i on  i s  a l so  unde r l a i n  by 

b lack s i l i c e o u s  shale. The lower conglomerate was n o t  

v i s i b l e .  This occurrence i s  ve ry  s i m l i a r  t o  t h a t  

descr ibed by Tay lor  f rom h i s  trenches h igher  on t h e  s lope 

where a  2  metre "coal  seam" was exposed. 
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The t rench on the  c r e s t  o f  West H i l l  i s  s i m i l a r  t o  

t h a t  descr ibed f o r  East H i l l .  Once again t h e  coa l  zone 

i s  defined t op  and bottom by conglomerate beds. 

e) F isher  Creek A t  t h i s  l o c a t i o n  Tay lo r  descr ibed t h ree  

"coal  seams" d i pp ing  r e g u l a r l y  t o  t h e  nor theas t  over a 60 

metre s t r a t i g r a p h i c  i n t e r v a l  which was topped by  a t h i n  

sha le  band and then conglomerate. The seams repo r t ed  by 

Tay lor  a re  undoubtedly t h e  same as those descr ibed by  

Cairnes (1906) even though t he re  are some s l i g h t  

d i f f e rences  i n  seam thicknesses. 

However, a r e c e n t l y  excavated t rench on t he  

northwest bank o f  t h e  creek i nd i ca ted  t h a t  t he  sec t i on  i s  

compl icated by a l a r g e  f o l d  and a minor f a u l t  (see 

Sect ion 5.3). It would appear t h a t  coa l  occurrences 

southwest o f  the  f o l d  a x i s  (Tay lo r ' s  and Cai rnes '  lower 

and midd le  seams?) may be over turned po r t i ons  o f  t h e  coa l  

zone sec t i on  exposed i n  t he  t rench. 

Th is  t rench  prov ides t he  bes t  coa l  zone exposure on 

the  proper ty .  The coal -bear ing sec t i on  i s  o v e r l a i n  by 

one metre o f  sha le  which i s ,  i n  turn ,  o v e r l a i n  by  

conglomerate. Time d i d  no t  permi t  t he  d e t a i l e d  logg ing  

o f  t h i s ,  o r  any, o f  t h e  trenches, and t h e  desc r i p t i ons  

t h a t  were made recorded o n l y  the  gross l i t h o l o g i c a l  

na tu re  o f  t h e  exposed sect ions (see Appendix I ) .  

However, the  coa l  zone a t  F isher  Creek can be summarized 

as : 

Shale and Coal Sequence 8.5 metres 

S i l t s t o n e  6.0 metres 

Shale and Coal i n t e r  layered 

w i t h  S i l t s t o n e  and Shale 3.5 metres 
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The lower shale/coal  and s i l t s t o n e / s h a l e  sequence l i e s  a t  

t he  core o f  an a n t i c l i n e  and, hence, t h e  base o f  t h e  coa l  

zone i s  no t  exposed. 

Tay lor  (1969) est imated t h e  t r u e  th ickness o f  s t r a t a  between 

the conglomerates on Double Mountain, Coal Ridge, East H i l l  and 

West H i l l  (Coal Zone A o f  t h i s  r e p o r t )  t o  be between 15 and 18 

metres. While no more p rec ise  measurements were taken by the  

author, t h i s  est imate appears t o  be somewhat t h i c k  f o r  East and 

West H i l l s .  The th ickness o f  Coal Zone A s t r a t a  above t he  

a n t i c l i n e  a t  F isher  Creek i s  approximately 18 metres ( t h i s  s tudy) .  

The est imate o f  60 metres by Tay lor  appears t o  have inc luded 

s t r u c t u r a l l y  repeated s t r a t a .  

Coal Zone B does no t  appear t o  have been descr ibed by  e i t h e r  

Cairnes o r  Tay lor  and, as such, represents  a  new discovery.  I t  i s  

o n l y  exposed a t  one s i t e ,  i n  a  t rench  adjacent t o  t h e  main access 

road on t he  southwest s lope of West H i l l .  There, i t  i s  exposed i n  

a  face approximately 2.5 metres i n  he igh t  and d ips  i n t o  t he  h i l l  a t  

approximately 40'. There a re  no outcrops immediately above o r  

below the trench. Coal Zone B i s  p ro jec ted  t o  t he  southeast along 

t he  base o f  East H i l l  where coa l  bloom i s  present  alongside a smal l  

lake. I t  i s  no t  known whether Coal Zone B i s  s t r a t i g r a p h i c a l l y  

separate, o r  i s  a  s t r u c t u r a l  r e p e t i t i o n  o f  Coal Zone A .  

Two o ther  smal l  patches o f  coa l  bloom were found on the  upper, 

southwest slopes o f  East H i l l  between Coal Zones A and B. These 

were marked f o r  l a t e r  t rench ing  t o  be performed by Whitehorse Coal 

Corp. personnel . 



5.3 S t ruc tu re  

Tantalus Formation s t r a t a  o f  t he  Whitehorse Coal P roper ty  

comprise a  faul t -bounded wedge on t he  western l imb o f  the  F ish  Lake 

sync1 ine.  This wedge t rends northwest-southeast and i s  downfaul t e d  

between o l de r  Laberge Group sediments t o  t he  nor theas t  and Lewes 

Group rocks t o  t h e  southwest. The coal  measures are, i n  general ,  

charac te r i zed  by moderate t o  steep (30'-60°), no r th -  

no r t heas te r l y  dips,  bu t  v a r i a t i o n s  t o  t h i s  t r end  occur due t o  

l o c a l i z e d  deformation. The general geo log ica l  s t r u c t u r e  o f  t he  

exp lo ra t i on  area i s  presented i n  F igure  3. 

Tay lor  repor ted  t h a t  some beds d i p  up t o  80' wh i l e  o thers  

d i p  t o  t he  northwest and southwest, bu t  prov ided no d e s c r i p t i o n  o r  

exp lanat ion o f  t h e  s t r uc tu res  t h a t  account f o r  these v a r i a t i o n s .  

The o n l y  s t r u c t u r e  t h a t  appears on h i s  map o f  the  exp lo ra t i on  area 

(Map 11) i s  a  f a u l t e d  f o l d ,  pos tu la ted  t o  exp la i n  an apparent 

o f f s e t  i n  coa l  seam outcrop p ro j ec t i on ,  between F isher  Creek and 

West H i l l .  While t h i s  s t r u c t u r e  i s  r e ta i ned  on t he  Geology Map 

presented i n  t h i s  repor t ,  i t  i s  as Tay lor  (p. 10) s t a tes  ".. . 
probably no t  t he  c o r r e c t  so l u t i on . "  Indeed, t he re  i s  a p o s s i b i l i t y  

t h a t  the  coa l  zone exposed a t  F isher  Creek i s  an extens ion o f  Coal 

Zone B. 

Two mesoscopic-scale f o l d s  were found by t h e  author; one a t  

F isher  Creek and t he  o ther  due west o f  West H i l l .  Both f o l d s  are 

a n t i c l i n e s  (on t he  assumption t h a t  t he  s t r a t a  t o  t he  nor theas t  a re  

r ight-way-up).  A t  t he  southern end o f  the  ca t - t rench  a t  F isher  

Creek, t he  f i r s t  a n t i c l i n e  i s  exposed i n  a  5 metre h i gh  cut-bani<. 

This f o l d  i s  de f ined  by a  se r i es  o f  shale/coal  l ayers  interbanded 

w i t h  s h a l e / s i l t s t o n e  beds. The, f o l d  ax is  plunges ( g e n t l y ? )  

nor thwes te r l y  wh i l e  the  a x i a l  p lane d ips  s t eep l y  nor theast .  The 

beds forming t he  nor theastern 1  imb d i p  between 32'-45Onortheast 



wh i l e  t he  southwest l imb i s  v e r t i c a l  t o  overturned. Th is  

r e l a t i o n s h i p  suggests t h a t  coa l  zones f u r t h e r  down t he  creek, 

i nd i ca ted  by coa l  bloom i n  t he  creek bank, a re  inver ted .  Some 

t e c t o n i c  t h i n n i n g  o f  t h e  coa l y  l aye rs  on t h e  l imbs o f  t h i s  f o l d ,  

accompanied by t h i c ken ing  i n  t h e  h inge zone was observed. ,The 

second a n t i c l i n e  i s  loca ted  a t  t h e  j u n c t i o n  o f  two. steep-sided 

gul  leys,  one t r end ing  northwest and t he  o the r  nor theast ,  

approximately 300 metres due west o f  t he  t o p  o f  West H i l l .  This 

f o l d  i s  de f ined  by  two beds o f  conglomerate which d i p  s t eep l y  t o  

t he  nor theast  and southwest. The h inge zone was not. observed b u t  

i t  may w e l l  be d i s rup ted  by minor f a u l t i n g  as t he  conglomerate 

contained many sub -ve r t i ca l  shear planes. The f o l d  ax i s  t rends 

nor thwester ly .  

Other minor s t r uc tu res  a re  ev iden t  where t h e  coa l  zones a re  

exposed by t renching.  These " f low- type"  s t r u c t u r e s  a re  i n d i c a t i v e  

of s t rong  deformat ion r e s u l t i n g  f rom t h e  squeezing o f  t h e  'coa l  zone 

l i tho log ies  between t he  more competent conglomerates and arkoses. 

- Such deformat ion can produce r a p i d  changes i n  th ickness of 

i n d i v i d u a l  l i t h o l o g i e s  w i t h i n  t he  coa l  zone al though t h e  o v e r a l l  

th ickness o f  t h e  zone may remain r e l a t i v e l y  constant.  

A l t e r n a t i v e l y ,  t he  coa l  zones can be squeezed i n t o  lenses o r  pods 

such t h a t  they w i l l  p inch ou t  i n  some places and become g r e a t l y  

th ickened i n  o thers .  Almost a l l  of the  Tantalus l i t h o l o g i e s  

e x h i b i t  a cleavage. This cleavage u s u a l l y  mainta ins a h i gh  angle 

t o  t h e  bedding and i s  pervas ive throughout t h e  sha le  u n i t s  and coa l  

zones. Wi th in  t he  more competent l i t h o l o g i e s ,  t h e  cleavage planes 

are more w ide ly  spaced. 

L i t t l e  i s  known about t he  f a u l t s  which de f i ne  t he  boundaries 

o f  the coa l  measures. They were no t  examined i n  any d e t a i l  by 

Taylor,  nor dur ing  t h e  reconnaissance by  t h e  author.  Two f a u l t s  

have been pos tu la ted  by Tay lor  and t h i s  author t o  account f o r  

apparent bed displacements between West H i  11 and F isher  Creek, 
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b u t  n e i t h e r  o f  t h e  s t r u c t u r e s  has been confirmed. The f a u l t  

proposed by Tay lor  has been r e f e r r e d  t o  p r e v i o u s l y  i n  t h e  

d iscuss ion  on f o l d i n g ,  w h i l e  t h a t  proposed by t h e  author  occupies a  

steep-sided g u l l e y  which t rends nor theas t  across t h e  s t r i k e  o f  t h e  

beds (F igu re  3 ) .  

Observations made b y  t h e  author  on Coal Ridge a l s o  i n d i c a t e  

s t r u c t u r a l  d i s tu rbance  a t  o r  j u s t  below t h e  base o f  Coal Zone A. 

Th is  i s  suggested b y  t h e  ext remely  s teep d i p s  o f  t h e  lower 

conglomerate (60' t o  80') and a  d i s t i n c t  v a r i a t i o n  i n  s t r i k e  i n  

t h e  adjacent,  s t r u c t u r a l l y  lower (southwestern) beds. The s t r i k e  

o f  t h e  conglomerates t h a t  d e f i n e  t h e  t o p  and bot tom o f  t h e  coa l  

zone i s  t h e  same as t h e  r e g i o n a l  t rend,  N. 110'. However, below 

t h e  coa l  zone t h e  s t r i k e  v a r i e s  between N. 140' t o  ~ .160O.  I t  

i s  proposed t h a t  t h i s  v a r i a t i o n  be exp la ined  b y  t h e  presence o f  a  

f a u l t  (see F igu re  3 )  a1 though, again, t h i s  needs t o  be conf i rmed. 

Minor f a u l t s  were observed t o  c u t  Coal Zone A on Double 

Mountain, East H i l l  and a t  F i s h e r  Creek. On Double Mountain two 

high-angle f a u l t s  are w e l l  d e f i n e d  b y  o f f s e t s  i n  t h e  lower 

conglomerate (see a l s o  Taylor,  1969, F igu re  3 ) .  These f a u l t s  

d i s p l a c e  the  f l o o r  o f  t h e  c o a l  zone b y  approx imate ly  3  metres a long 

t h e  d i r e c t i o n  o f  t h e  d i p .  A s i m i l a r  f a u l t  was observed i n  t h e  

t rench  on East H i l l .  There, however, t h e  f a u l t  was i n  t h e  r o o f  o f  

t h e  coa l  zone and t h e  displacement was approx imate ly  1  metre. A t  

F i sher  Creek a  normal f a u l t  c u t s  through t h e  coa l  zone a  few metres 

nor theas t  o f  t h e  a n t i c l i n e .  The f a u l t  p lane s t r i k e s  t o  t h e  

northwest and d ips  between 50'-60' t o  t h e  southwest; t h e  throw 

on t h e  f a u l t  i s  approx imate ly  3 metres. 
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6.0 COAL QUALITY, RESOURCE AND UTILIZATION POTENTIAL 

Although the presence of coal in the Mt. Granger area has been 

known since the early 19001s, it is evident from the preceeding sections 

that very little detailed information is available upon which to base 

meaningful estimates of coal resources and quality. The problem is 

further complicated by observations made during the recent reconnaissance 

regarding the highly interbedded nature of the coal-bearing zones and the 

resulting difficulty in precise definition of the roof and floor of any 

particular coal "seam". Some generalized comments relating to the 

quality and resource potential are, however, presented below. 

6.1 Coal Quality 
The data used to evaluate the quality of coal from the 

Whitehorse Coal Property has come from this study, earlier work 
commissioned by Whitehorse Coal Corp., Taylor (1969) and Cairnes 

(1908). Most of the samples have been obtained from trenches 

excavated across Coal Zone A. The majority of these samples have 

undergone basic analytical tests such as proximate, sulphur and 

heat content determinations, while others have been subjected to 

washability testing and petrographic analysis. The detailed 

analytical data for samples taken during the 1983 reconnaissance 

are presented in Appendix 11. The petrographic and coal 

washability tests comprise Appendix I11 and a summary of the data 

reported by Cairnes and Taylor form Appendix IV. 

The results of these analyses indicate that the coal is of 

anthracite to meta-anthracite rank. The samples are high, to 

extremely high in ash but exhibit low sulphur content. 

Examination of the data presented in Appendices I1  and IV 

shows that the samples taken by the author are, in general, higher 

in ash than those taken by Taylor and substantially higher than 

those taken by Cairnes. It is not possible to make a direct 
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comparison between the  var ious  r e s u l t s  as the re  i s  no way o f  

c o r r e l a t i n g  t h e  sample i n t e r v a l s  o f  one worker t o  those of 

another. The analyses o f  t he  samples taken by t he  author are, 

however, considered t o  be t h e  most r e l i a b l e  as they represent  

channels through as much o f  t he  coa l -bear ing po r t i ons  o f  the  coa l  

zones as were exposed a t  t he  var ious l o c a l i t i e s  (except on Coal 

Ridge). The somewhat lower ash values o f  Tay lor  a re  exp la ined by 

t he  f a c t  t h a t  i n  most o f  h i s  samples he omi t ted  "in-seam" rock 

bands. I t  i s  suspected t h a t  t he  r e l a t i v e l y  low ash values repor ted  

by  Cairnes from F isher  Creek a re  a l s o  due t o  a  s i m i l a r  s e l e c t i o n  o f  

sampled mate r ia l .  Tay lor  be l ieved  t h a t  h i s  samples contained more 

ash than those o f  Cairnes because they  were taken from shal lower 

trenches. While samples obtained from near t he  su r face  a re  sub jec t  

t o  ox i da t i on  and could  e x h i b i t  r o c k - p a r t i c l e  contaminat ion o r  

concentrat ion,  these e f f e c t s  a re  considered i n s u f f i c i e n t  t o  exp la i n  

t he  magnitude o f  d i f f e r e n c e  between t h e i r  ash values. It should be 

noted, however, t h a t  samples obta ined by t h e  author from Coal Ridge 

and Double Mountain were f rom a shal low p i t  and shal low trench, 

r espec t i ve l y ,  and thus t he  excavat ion o f  deeper t renches i n  these 

areas may, p rov ide  samples which con ta in  s l i g h t l y  l ess  ash. The 

samples obtained from F isher  Creek and West H i l l  were f rom bed-rock 

exposed by cat- t renches, and al though those samples a re  considered 

t o  be rep resen ta t i ve  o f  the  exposed sect ions,  t he  f r i a b l e  na tu re  o f  

t h e  coal-zone l i t h o l o g i e s  made c a r e f u l  and p rec ise  sampling 

somewhat d i f f i c u l t .  

For samples taken by t he  author, on an a i r - d i r e d  bas is ,  

mois ture contents va ry  between 1.70% t o  6.52%, ash values a re  

between 38.62% and 74.40% and t he  sulphur content  i s  c o n s i s t e n t l y  

less  than 0.5%. C a l o r i f i c  values were o n l y  determined f o r  samples 

w i t h  a  d r y  ash content  o f  l e ss  than 65%. Two samples (F isher  Creek 

4 and 6 )  w i t h  d r y  ash contents  o f  approximately 41% con ta in  7836 

and 7474 Btu/ lb .  F i ve  o ther  samples w i t h  d r y  ash contents between 
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59.79% and 65.14% have d r y  c a l o r i f i c  va lues r a n g i n g  between 3222 

and 4092 B tu / lb .  F i s h e r  Creek sample # I  has d r y  ash and c a l o r i f i c  

con ten ts  o f  62.54% and 3222 B tu / lb ,  r e s p e c t i v e l y .  The l a t t e r  va lue  

i s  r a t h e r  low i n  comparison t o  samples o f  s i m i l a r  ash con ten t  (by  

some 600 B tu )  and t h i s  r a t h e r  anomalous r e s u l t  i s  cons idered t o  be 

due t o  incomplete combustion o f  t h e  c o a l  on t e s t i n g ,  a  phenomenon 

which i s  p r e v a l e n t  i n  t h e  l a b o r a t o r y  t e s t i n g  o f  h igh-ash coa l .  

Regression a n a l y s i s  i n d i c a t e s  a  c a l o r i f i c  va lue  o f  1463 B t u / l b  f o r  

t h e  sample w i t h  t h e  h i g h e s t  ash con ten t  ( F i s h e r  Creek #2, 76.39%). 

The rank of t h e  c o a l  was f i r s t  e s t a b l i s h e d  b y  Cairnes (1908) 

from determinat ions of t h e  f i x e d  carbon and v o l a t i l e  m a t t e r  

content .  Recent pe t rog raph ic  analyses have conf i rmed t h e  h i g h  rank 

of t h i s  coa l .  D r .  M. B u s t i n  ( U n i v e r s i t y  o f  B r i t i s h  Columbia) 

cons ide rs  t h e  c o a l  t o  be of rneta-anthrac i te  rank based on mean 

maximum v i t r i n i t e  r e f l e c t a n c e s  o f  3.64 t o  4.52. Somewhat h i g h e r  

values between 3.74-5.00 were ob ta ined  by  D r .  F. Goodarzi 

(Geolog ica l  Survey of Canada) on samples f rom t h e  same l o c a l i t i e s .  

Stach e t  a l .  (1975, Table 4 )  cons ide r  t h a t  coa l  e x h i b i t i n g  s i m i l a r  

r e f l e c t a n c e  va lues i s  o f  a n t h r a c i t e  r a t h e r  than meta -an th rac i te  

rank.  A p p l i c a t i o n  o f  t h e  P a r r  Formula t o  t h e  prox imate  analyses, 

f o r  rank de te rm ina t ion  b y  t h e  ASTM method, suggests t h a t  t h e  c o a l  

v a r i e s  f rom l o w - v o l a t i l e  b i tuminous t o  a n t h r a c i t e  rank.  Th is  

v a r i a b i l i t y ,  however, i s  accounted f o r  by  .the f a c t  t h a t  t h e  Par r  

Formula does n o t  work w e l l  f o r  c o a l s  w i t h  h i g h  ash contents .  Two 

samples were t e s t e d  f o r  % C02 i n  t h e  coa l  t o  see i f  carbon 

d i o x i d e  c o n t r i b u t e d  t o  t h e  r e l a t i v e l y  h i g h  v o l a t i l e  content ;  those 

samples emi t ted  o n l y  smal l  amounts o f  C02, however. 

The samples se lec ted  f o r  pe t rog raph ic  a n a l y s i s  were ob ta ined  

f rom F i s h e r  Creek (samples 1  and 2)  and t h e  t o p  o f  West H i l l  

(sample 3). Both B u s t i n  and Goodarzi concluded t h a t  t h e  

a n t h r a c i t i c  rank o f  t h e  coa l  i n  t h i s  area r e s u l t s  f rom thermal 
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a l t e r a t i o n  o f  lower rank coa l  due t o  igneous i n t r u s i o n s  i n  t h e  

s t r a t i g r a p h i c  sequence. B u s t i n  a t t r i b u t e d  t h e  h i g h e r  r e f l e c t a n c e s  

o f  samples 1  and 2 t o  c l o s e r  p r o x i m i t y  t o  t h e  hea t  source than 

sample 3. It i s  i n t e r e s t i n g  t o  n o t e  t h a t  Tay lo r  (1969, Map 11) 

mapped a  srnal 1  i n t r u s i o n  approx imate ly  1.4 k i lornetres nor thwest  o f  

t h e  F isher  Creek sample l o c a t i o n s .  

Ash and c a l o r i f i c  va lues r e p o r t e d  by  B u s t i n  range f rom 34.1% 

t o  43.2% and 9650 B t u / l b  t o  7452 B tu / lb ,  r e s p e c t i v e l y .  B u s t i n  

noted t h a t  t h e  ash m igh t  be d i f f i c u l t  t o  remove f rom t h e  coa l  as 

much o f  i t  i s  h i g h l y  d isseminated i n  t h e  o rgan ic  f r a c t i o n .  As a  

r e s u l t  of Bust i n ' s  observa t ions  a  s e r i e s  o f  washab i l  i t y  t e s t s  were 

c o m i s s i o n e d  by  Whitehorse Coal Corp. These t e s t s  were undertaken 

by  Cyclone Engineer ing Sales L td .  and t h e i r  r e p o r t  i s  i nc luded  i n  

Appendix 111. Unfo r tuna te l y ,  i t  i s  n o t  known p r e c i s e l y  where t h e  

samples were taken o r  what p a r t  o f  t h e  coa l  zone was sampled; 

however, t h e  t e s t s  do show how t h e  t rends  o f  t h e  w a s h a b i l i t y  curves 

v a r y  fo r  c o a l s  of approx imate ly  62.5% and 43% ash content .  The 

r e s u l t s  suggest t h a t  b e n e f i c i a t i o n  o f  t h e  coa l  by  wa te r -on ly  o r  

heavy-media cyc lones would be i m p r a c t i c a l  due t o  t h e  v e r y  smal l  

y i e l d s  ob ta inab le  and t o  t h e  l a r g e  amounts o f  d i s c a r d  m a t e r i a l  t h a t  

would be generated. A d d i t i o n a l l y ,  heavy-media cyclones would have 

t o  operate  near t h e i r  s p e c i f i c  g r a v i t y  l i m i t  (around 1.75) and 

would a t  bes t  (sample 3 )  recover  no more than 37% o f  m a t e r i a l  w i t h  

an ash con ten t  of 17% 

6.2 Resources 

Two coa l  zones 

Format ion o f  t h e  Whil 

been proven t o  e x i s t  

d r y  b a s i s ) .  

have been i d e n t i f i e d  w i t h i n  t h e  Tanta lus  

?horse Coal P roper ty .  While bo th  have n o t  

th roughout  t h e  e n t i r e  e x p l o r a t i o n  area, one 

(Coal Zone A) has been t r a c e d  d i s c o n t i n u o u s l y  over a  d i s t a n c e  o f  

a lmost 10 k i l omet res .  Tay lo r  c a l c u l a t e d  a  recoverab le  r e s e r v e  o f  

2.386 m i l l  i o n  tonnes f o r  t h e  area between Double Mountain and a  



p o i n t  approximately one k i l ome t re  west o f  F isher  Creek, an area 

approximately equ iva len t  t o  the  exp lo ra t i on  area. He s ta ted  t h a t  

0.82 m i l l i o n  tonnes were a v a i l a b l e  from Double Mountain, 0.27 

m i l l i o n  tonnes from Coal Ridge and 1.30 m i l l i o n  tonnes from West 

H i l l  - F isher  Creek. These reserves were based on a  s i n g l e  1.83 

metre coa l  "seam" w i t h  a  s p e c i f i c  g r a v i t y  o f  1.58 and a  min ing 

recovery f a c t o r  of 50%. The est imates were made t o  t he  e l e v a t i o n  

o f  t h e  v a l l e y  bottoms and d i d  not,  therefore,  i nc lude  any coal  

extending beneath t he  va l l eys  o r  deeper than t he  v a l l e y  f l o o r s  i n  

any o f  t he  so-ca l led reserve  "areas". Even w i t h  these s t a t e d  

f ac to r s  and cond i t i ons ,  i t  i s  d i f f i c u l t  t o  dup l i ca te  the  tonnage 

est imates o f  Taylor.  

For the  purposes o f  t he  f o l l o w i n g  discussion, t h e  term 

"resource" i s  used t o  denote the  t o t a l  i n  s i t u  tonnage which i s  

a v a i l a b l e  f o r  mining. The term "reserve" i s  no t  used as i t  i s  now 

u s u a l l y  r e s t r i c t e d  t o  tonnages which are economical ly recoverable.  

As s ta ted  above, t h e  tonnage est imates o f  Tay lor  were based on 

a  s i n g l e  1.83 metre "seam". The bes t  coa l  sect ions sampled dur ing  

t h e  reconnaissance program were over 1.75 and 1.30 metres (F isher  

Creek samples 4 and 6, Appendix 11). I f  these two sect ions a re  

p ro jec ted  over a  s t r i k e  leng th  o f  10 k i lomet res  w i t h  a  down-dip 

extension o f  500 metres, and they a re  assigned a  s p e c i f i c  g r a v i t y  

o f  1.70, then t he  t o t a l  i n  s i t u  resource i s  approximately 26 

m i l l i o n  tonnes. Based on t he  analyses o f  these coa l  sect ions,  t h i s  

resource can be expected t o  have d r y  ash and heat contents  o f  

approximately 40% and 7,700 Btu/ lb ,  r espec t i ve l y .  

A s u b s t a n t i a l l y  g rea te r  coa l  resource may be est imated f o r  t he  

p roper ty  i f  e f f e c t i v e  u t i l i z a t i o n  can be found f o r  very  high-ash 

coal .  Discussions w i t h  coa l  combustion engineers have i nd i ca ted  

t h a t  coal  from the Whitehorse p roper ty  would bes t  be u t i l i z e d ,  by 
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the fluidized-bed combustion process which is well suited to coals 

with high ash contents. Indeed, successful trials have been 

undertaken with fluidized-bed units on coals of up to 60% ash 

content. In light of this, if the total sampled section of Coal 

Zone A at Fisher Creek extends the length of the exploration area 

then, for an 8.5 metre thickness at 59.25% dry ash and 4400 dry 

Btu/lb, there is a potential in situ resource of 85 mil 1 ion tonnes 
(assuming a specific gravity of 2.00). If the most ash-rich 

sections at Fisher Creek are omitted (samples 1, 2 and 3) then 

samples 4, 5 and 6 would provide a continuous section of 5.05 

metres at dry ash and heat content values of 50% and 6000 Btu/lb, 

respectively; at an assigned specific gravity of 1.86, this would 

represent a potential in situ resource of 47 mil 1 ion tonnes. These 

estimates do not take into account any increase in the resource due 

to structural repetition of Coal Zone A or the inclusion of Coal 

Zone 6. When these two factors are taken into consideration, there 

could be a further substantial increase in the in situ resource 

base of many mill ions of tonnes. 

In addition to the potential outlined above, it is possibile 

that coal may have been tectonically thickened to form pods in the 

hinge zones of major folds. Some thickening of coal-bearing units 

is evident in the anticline at Fisher Creek. The disharmonic 

folding present in the coal zone at this and other locations 

indicates that the coal zones have undergone intense deformation. 

Hill (1982, pers. cornm. 1983) described similar structures and 

behaviour of coal in the Tantalus Formation from Carmacks, 200 

kilometres to the north. There, 1,ow levels of production were 

obtained by modified room-and-pi 1 1  ar techniques from coal seams 

dipping at 45' in the Tantalus Butte Mine. In a nearby small 

open-pit, Hill reported the presence of coal that was greatly 

thickened in fold cores and attenuated on fold limbs. Elsewhere in 

the Carmacks region, Tantalus coal seams are lenticular and vary 
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laterally in thickness and quality due to sedimentological 

considerations. If similar depositional environments for coal 

existed in the Mt. Granger area, there is a possibility for the 

presence of better quality coal. 

Most of the coal resource of the Whitehorse Coal Property 

would only be ameniable to underground mining. Taylor considered 

that there was no potential for open-pit mining in this area. 

However, several millions of tonnes (based on a mining thickness of 

5 metres) could be available to open-pit mining if a major 

anticline is confirmed in the Fisher Creek area. Additional 

tonnage could also be obtained by the mining of small pits along 

the trend of the outcrop/subcrop. 

6.3 Utilization 

Although further work is needed to define potentially mineable 

sections within the coal zones and to precisely determine the 

physical-chemical properties of the coal, preliminary consideration 

has been given to the potential use of coal mined from this 
property. Existing data suggests that substantial reduction of the 

ash content by sophisticated wash-plant facilities may be 

impractical. Consequently, the most likely product will be a high 

ash (greater than 40%) anthracite. The strongest potential market 

lies in Yukon itself. Significant interest has already been 

expressed in purchasing coal for domestic and industrial heating, 

but the greatest potential lies with mine-mouth power generation 

using fluidized-bed combustion. This is an attractive scenario 

should metal mining go into full swing in this region of the 

Territory, as existing power supply may not be able to meet the 

demand. Should sufficient reserves be establ ished to support a 

power station, the property is extremely well placed with regard to 

infrastructure requirements. 
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At this time it is difficult to forsee export potential to 

Pacific Rim markets for this coal. However, if sufficient reserves 

of cleaner (say 15% - 30% ash) coal could be established, the 

possibility would exist. Here again, the property is very well 

located with regard to rail and road access to port facilities at 

Skagway, Alaska, less than 150 kilometres away. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

The Whitehorse Coal Proper ty  conta ins known coa l  measures which, t o  

date, have seen o n l y  l i m i t e d  exp lo ra t i on  e f f o r t s .  Recent pet rographic  

t e s t i n g  on a  smal l  number o f  samples i nd i ca ted  t h a t  t he  coa l  i s  o f  

an th rac i t e  t o  meta-anthrac i te  rank. Prec ise d e f i n i t i o n  o f  coa l  seams has 

proven d i f f i c u l t  due t o  the  h i g h l y  interbedded na tu re  o f  t he  coa l  and 

associated carbonaceous shales. Consequently, the coa l -bear ing sec t ions  

a re  h i gh  i n  ash; sulphur content,  however, i s  low ( l e s s  than 0.5%). The 

t o t a l  i n  s i t u  coa l  resources fo r  one coa l  zone (Coal Zone A) are 

est imated t o  range between 26 t o  85 m i l l i o n  tonnes. The former tonnage 

i s  based on two separate coa l  sec t ions  o f  1.75 and 1.30 metres th ickness 

each w i t h  d r y  ash and heat contents  o f  approximately 40% and 7700 B tu / lb ,  

respec t i ve ly .  The l a t t e r  tonnage i s  based on one 8.5 metre sec t i on  w i t h  

50% d r y  ash and 4400 d r y  Btu/ lb .  A cont inuous 5.05 metre sec t i on  which 

omits the  highest-ash po r t i ons  of Coal Zone A generates an est imated 

resource of 47 m i l l i o n  tonnes a t  50% d r y  ash and 6000 d r y  Btu/ lb .  These 

est imates make no al lowance f o r  a d d i t i o n a l  tonnage due t o  s t r u c t u r a l  

r e p e t i t i o n  o f  Coal Zone A, nor do they inc lude  est imates f o r  tonnages 

contained i n  t he  r e c e n t l y  discovered Coal Zone B. 

Despi te t he  work performed t o  date, t he  p roper ty  must s t i l l  be 

considered a t  the grass-roots stage i n  terms o f  i t s  o v e r a l l  p o t e n t i a l .  

Future work w i l l  need t o  inc lude  d e t a i l e d  mapping, d r i l l i n g ,  sampling and 

t e s t i n g  t o  subs tan t ia te  the  concept o f  widespread coal  development, 

t o  e s t a b l i s h  the  o v e r a l l  coal  q u a l t y  and i d e n t i f y  areas favourab le  

mining. Such work should focus on t h e  f o l l ow ing :  

1) I d e n t i f y  s p e c i f i c  coa l  seams o r  min ing sect ions and es tab l  

t h e i r  l a t e r a l  c o n t i n u i t y .  

2 )  Conduct ex tens ive  and c a r e f u l  sampling o f  a l l  t he  coal-bear 

sect ions.  

i s h  

i n g  

3 )  C l a r i f y  the  o v e r a l l  s t r u c t u r a l  geology w i t h  p a r t i c u l a r  

emphasis i n  the  F isher  Creek and Double Mountain areas. 
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4)  Trace Coal Zone 8 and c l a r i f y  i t s  s ta tus  w i t h  respec t  t o  Coal 

Zone A; i s  i t  s t r a t i g r a p h i c a l l y  d i s t i n c t ,  o r  i s  i t a 

r e p e t i t i o n  of Coal Zone A ?  

5 )  Confirm t h a t  the  coa l  i n  t he  Coal Ridge and Double Mountain 

areas i s  an th rac i t e .  

6 )  Explore f o r  pods o f  s t r u c t u r a l l y  th ickened coal ,  and f o r  t h i c k  

lenses of b e t t e r  q u a l i t y  ( lower ash) coa l  w i t h i n  the  coa l  

zones. 

A comprehensive program which would enable a  p r e l i m i n a r y  eva lua t i on  

of the  whole exp lo ra t i on  area and which would inc lude  conceptual 

eng ineer ing as w e l l  as exp lo ra t i on  work and coal  t es t i ng ,  would cos t  i n  

the  order  of $1.5 m i l l i o n .  Such as program cou ld  be staged so t h a t  funds 

a re  a l l oca ted  dependent upon r e s u l t s .  

Fur ther  cons idera t ion  should be given t o  reduc ing t h e  area h e l d  

under the  coa l  exp lo ra t i on  l icence,  so t h a t  o n l y  the  coa l  measures a re  

covered. Ex t ra  coa l  leases should be acqui red i n  t he  M t .  Granger area 

along t he  nor theastern s i de  o f  Wolf Creek, t o  cover a d d i t i o n a l  

coa l -bear ing s t r a t a .  Also, i t  appeared t o  t h e  w r i t e r  t h a t  t he  trenches 

a t  F isher  Creek may l i e  j u s t  south o f  t he  e x i s t i n g  coa l  leases. 

Assuming t he  o n l y  coa l  produced from t h i s  p roper ty  i s  h i gh  i n  ash 

(as the p re l im ina ry  analyses i n d i c a t e )  the  pr imary market would be w i t h i n  

Yukon i t s e l f .  Oppor tun i t i es  e x i s t  f o r  supplant ing o i l  f o r  domestic and 

i n d u s t r i a l  heat ing.  The greatest  p o t e n t i a l ,  however, l i e s  w i t h  power 

generat ion a t  o r  near t h e  mine. A f l u id i zed-bed  combustion p l an t ,  ab le  

t o  burn high-ash coa l  would have g rea te r  coa l  resources a v a i l a b l e  t o  i t  

than would a  more convent ional  power p l an t .  

It i s  concluded, therefore,  t h a t  the p roper ty  represents a  

reasonable t a r g e t  f o r  cont inued exp lo ra t ion .  
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9.0 CERTIFICATE 

I, J.H. Perry, do hereby c e r t i f y :  

That I am a  consu l t i ng  geo log i s t  w i t h  a  business o f f i c e  a t  806, 402 
West Pender S t ree t ,  Vancouver, B r i t i s h  Columbia, V6B 1T6, and am 
Pres ident  o f  JHP COAL-EX CONSULTING LTD. 

That I h o l d  a  B.Sc.(Hons.) degree i n  Geology from Exeter U n i v e r s i t y  
(1972) and t h a t  I undertook post-graduate s tudy a t  t h e  U n i v e r s i t y  
o f  Calgary (1972-1976). 

That I am a  Registered Pro fess iona l  Geo log is t  i n  t he  Associaion o f  
Profess ional  Engineers, Geologists and Geophysic ists o f  the  
Province o f  A lber ta .  

That I am a  Member o f  the  Canadian I n s t i t u t e  o f  Min ing and 
Meta l lurgy,  an Associate Fe l low o f  the Geological  Assoc ia t ion o f  
Canada and a  Fe l low o f  t he  Geological  Soc ie ty  (London). 

That I have p rac t i ced  my profession as a  geo log i s t  f o r  the  pas t  
e i g h t  years. 

That the  in format ion,  op in ions  and recommendations i n  t h e  a t tached 
r e p o r t  are  based s o l e l y  on a  b r i e f  reconnaissance o f  the  p roper ty  
and on research o f  pub l ished and p r i v a t e  geo log ica l  maps and 
repor ts .  

That I own no i n t e r e s t  i n  t h e  sub jec t  p rope r t y  nor i n  t h e  shares o r  
s e c u r i t i e s  o f  Whitehorse Coal Corporat ion.  

This r e p o r t  may o n l y  be dup l i ca ted  i n  whole o r  i n  p a r t  on w r i t t e n  
consent o f  JHP COAL-EX CONSULTING LTD. 

/9 
- .H. PERRY, P. GEOL. 4hWj , - - 
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Generalized Description of Sampled Sections 

- 1983 Reconnaissance 

I 
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The desc r i p t i ons  provided below o n l y  descr ibe t he  gross 

l i t h o l o g i c a l  character  o f  t he  sampled sect ions.  De ta i led  desc r i p t i ons  

were no t  made due t o  t ime cons iderat ions and t h e  h i g h l y  interbedded 

na tu re  o f  the  coa l -bear ing un i t s .  

Samole Locat ion 1  - F i she r  Creek 

The upper p a r t  o f  t h e  Coal Zone A i s  exposed along a  ca t - t rench  

approximately 50 metres i n  length.  

True Thickness (m) L i t ho l ogy  

Conglomerate bedding ~ 1 2 5 ~ / 3 5 ~ ~ ~  

Shale: - dark grey, carbonaceous. S i l i c i f i e d .  

Shattered due t o  cleavage. 

Shale ( w i t h  c o a l ) :  - Sample #1, dark grey, h i g h l y  

carbonaceous w i t h  much coa l  powder f rom 

t h i n  coa l  bands. 

Shale ( w i t h  c o a l ) :  - Sample #2, dark grey, 

carbonaceous. Not coa ly  i n  t op  h a l f  

bu t  has approx. 0.10m coa l y  band j u s t  

below cen t re  fo l l owed by a  0.15 metre 

orange-red, h i g h l y  weathered sand 

u n i t .  Carbonaceous shale  a t  base. 

cont inued on next  page 
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Sample Location 1 - continued 

True Thickness (m) Lithology 

Shale and Coal: - Sample #3, interbedded shale 
and coal. Have highly carbonaceous 

shale with many bands of bright, 

sheared and pulverized coal. 

Interbedded on scale of 0.01 to 0.15111. 

Have approx. 0.25 coal band at centre 

and a 0.10m band of argillite approx. 

0.40111 above base. 

Coal and Shale: - Sample #4, interbedded coal and 
highly carbonaceous, coaly shale. 

Shale (with coal): - Sample #5, as before - has 
0.15m orange weathered sand at top. 

Coal and Shale: - Sample # 6 ,  interbeds of coal 

and carbonaceous to coaly shale, as 

before. Has some thin siltstone bands. 

Siltstone: - med, grey, massive. Bedding, 
N. 1 1   ONE 

Normal Fault - approx. 3m throw, repeats sil tstone 

Below the siltstone are a series of shale/coal 

and shale/sil tstone units which total approx. 3.5 

metres. These define an anticline (see Section 

5.3). Bottom of coal zone not seen. 

COAL-EX CONSULTING LTD 



Sample Locat ion 2 - Southeast base o f  West H i l l  near camp. 

The upper p a r t  o f  Coal Zone A i s  exposed i n  a ca t - t rench  most o f  which 

had sloughed i n .  

True Thickness (m) L i t ho l ogy  

Conglomerate: - Beding N. 100/42O~ 

Shale: - dark grey, carbonaceous i n  places w i t h  

some very  t h i n  coa l  bands. S i l i ceous .  

I n t ense l y  deformed under conglomerate. 

Shattered due t o  cleavage. 

Coal and Shale: - Sample #8, t h i n  in terbeds o f  

coa l  and h i g h l y  carbonaceous t o  coa l y  

shale. Has s o f t ,  ye l lowy  c l a y - s i l t  

band approx. 0.25 t h i c k  near cent re .  

Shale (w i t h  c o a l ) :  - Sample #9, as above bu t  w i t h  

more shale. 

Shale: - s i m i l a r  t o  t he  shale t h a t  under l i es  t he  

conglomerate. 

Bottom o f  coa l  zone no t  seen. 

COAL-EX CONSULTING LTD 



Sample Locat ion 3 - East H i l l  

The upper p a r t  o f  Coal Zone A i s  exposed i n  a  cat - t rench.  Samples were 

taken but, as t h i s  t rench  exposes t he  same p a r t  o f  t he  coa l  zone as a t  

S.L. 2 ,  the  samples were no t  sent  f o r  ana lys is .  

Sample Locat ion 4 - Coal Ridge 

A grab sample was obta ined from a 1.5 metre deep p i t  near t h e  base o f  t h e  

coa l  zone. Sample #7. 

Sample Loca t ion  5  - Double Mountain 

A sample was obtained from a very  shal low t rench i n  coa l  bloom near t h e  

base o f  t he  coa l  zone. 

True Thickness (m) 

Upper po r t i ons  o f  coa l  zone are main ly  covered. 

Shale: - medium grey, s i l t y .  Occasional t h i n  

coa l  bands. 

Shale and Coal: - Sample # lo ,  mixed debr i s  o f  

shale and coal .  Need t o  e s t a b l i s h  

proper t rench a t  t h i s  s i t e .  

Covered i n t e r v a l  (approx. 3.5 metres) 

Conglomerate: - bedding N. 110/36O~. Two d i p -  

f a u l t s  present w i t h  throws o f  approx. 3 

metres (see Sect ion 5.3). 
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1983 Trench Sample Analyses 
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GENERAL TESTING LABORATORIES 
A Division of SGS Supervision Services Inc. 
1001 EAST PENDER STREET VANCOUVER 8 C CANADA V6A 1 W2 CERTIFICATE 

OF 
ANALYSIS 

BGS PHONE (604) 254.1647 TELEX 04.50751 4 CABLE ADDRESS. SUPERVISE 

NO 8 3 1 1 - 2 9 3 . 1 - C  
FILE 

DATE DECEMEER 1 .%Tt-i . 1'253 

WHITE HORSE COAL CORP. 
A t t n .  MR. P. POGGENBERZ 
6198 E.TH AVE - WHITE HORSE 
YUKON TERRITORY - Y I A  IN9 

WE HEREBY CERTIFY TO HAVE ANALYZEE THE SUBMITTED SAVIPLES 

SAiviP LE B A S I S  
DESCR I P T I O N  

F ISHER CREEK A I R  DRY 
1 DRY 

F ISHER CREEK A I R  DRY 
2 DRY 

F ISHER CREEK A I R  GRY 
3 DRY 

F ISHER CREEK A I R  DRY 
4 DRY 

F ISHER CREEK A I R  DRY 
5 DRY 

F ISHER CREEK A I R  DRY 
C DRY 

COAL R IDGE A I R  DRY 
DRY 

WEST H I L L  A I R  DRY 
TRENCH k DRY 

WEST HILL A I R  DRY 
TRENCli ti GRY 

DOUBLE A I R  DRY 
MGUNTA I N DRY 

R.M. ASH 
i! i! 

Analytical and Consulting Chemrsts. Bulk Cargo Specralrsts. Surveyors. Inspectors. Samplers. We~ghers 
MEMBER Amer~can Soclely For Testmg Mater~als 8 The Amerlcan 011 Chem~sls Socletv Cdnau$dll -eslinq ASSoc~at~or 

REFEREE AND OR OFFICIAL CHEMISTS FOR Vancouver Merchants Excnange a Natmnal lrstrlute 01 Otiseeu Prouucrs The Amercdn 011 C-emsts S o c ~ e ~ y  
OFFICIAL WEIGHMASTERS FOR Vancouver Boara 01 Tfade a Vancouver MercFdv Exc-ancr 



General Testing Laboratories 
A Divlsion of SGS Supervision Services Inc. 

TO: 
COAL-EX CONSULTDIG LTD., 

' Vancouver. B.C Canada V M  1W2 

Telephone. (604) 254-1647 Telex: 04-50751 4 Cable: Suoe~lse 

CERTIFICATE OF ANALYSIS 
Suite  312, 525 Seymour S t . ,  
Vancouver, B.C. C a n a d a  

WE HEZBBY REPORT the analysis of  the submitted samples 
as follows: 

ANALYSIS ( re su l t s  on A i r  D r y   asi is) 

SAMPLE NO. 

' 6 FISEEE CREEIC 6 

7 COAL RIDGE 

10 DaWLE MOUNTAIN 

Calorif ic  Value 
BT[J/lb. 

THIS COMpANy ACCEPTS NO RESPONSIBILI~ EXCEPT FOR THE DUE PERFORMANCE for: L L a h s i l ,  Chief Chemist Coal Dive 
OF INSPECTION AND/OR ANALYSIS IN GOOD FAITH AND ACCORDING TOTHERULES OF 
THE TRADE AND OF SCIENCE SIGNATURE AND TITLE 

Anawicel and Consulting Chemists. Bulk Cergo Specrelists. Surveyon. Inspectors. Samplers, Weighers 
VtMBER Amerran Soctety Fw Testvrg Maler~ls - The Amerran Od Chemlsls Soc?ety. Canad~an Testlog Asmc~al~ar 

RVEREE AN0 OR OFFICIAL CHEMSTS FOR - NatmMl msnlule of Qlsecd Products. The Amerran 01 Cnemlatl Soclew 
OFFICIAL WEIGHMISTERS FOR Vancower Ward ol Trade 



APPENDIX I11 

Coal Pet rography and Washabi 1 i ty  Data 
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R.?f. B u s t i n ,  

Whitehorse Coal Corp. 
6198 6 t h  Ave, 
IJhi tehorse ,  
Yukon 
Y1A IN9 

Dear S i r s :  

n e p t .  G e o l o g i c a l  S c i e n c e s ,  
U n i v e r s i t y  of B r i t i s h  Columbia, 
Vancouver, B.C. 
V6T 234 
Oct. 4 /82  

Mr. Rod H i l l  of t h e  Yukon Dept. of  Yines h a s  reques ted  on your 
beha l f  t h a t  I prov ide  some s p e c i f i c  a n a l y t i c a l  a n a l y s i s  
and o p i n i o n s  on t h r e e  c o a l  samples provided by him. I have 
h e r e i n  provided a s h o r t  r e p o r t  on t h e s e  samples a d d r e s s i n 8  
each of Hr; H i l l s  q u e r i e s  and I have enc losed  a n  i n v o i c e  cover ing  
t h e  c o s t  of t h e  i n v e s t i g a t i o n .  
It has  been a  p l e a s u r e  b e i n g  of s e r v i c e  t o  you. 

Yours s i n c e r e l y -  

R.M. B 

xc: Rod H i l l  



moisture ,  

Sample 1. 
. . 

Ssxple  2. 

Sample 3. 

Coal Rank 

Report  on Three  Coal Samples Provided by 

M r .  Rod H i l l  

The t h r e e  samples were a n a l y i s e d  m i c r o s c o p i c a l l y  and t h e  
ash  and c a l o r i f i c  v a l u e s  ob ta ined .  

Heat ing v a l u e s  22439 k j  /Kg (9650 ~ T U l l b )  
Ash= 34.1% 
Moisture= 4 .OX 
Mean Max, V i t r i n i t e  Ref lectance-  4.52 i- 0.17 % 

Heat ing va lue=  19526 kj& (8396 BTU/lb) 
Ash= 37.4% 
Moisture- 3.9% 
Mean Max. V i t r i n i t e  Ref lec tance=  4.34 +- 0.15 % 

Heat ing value- 17330 kj/Kg (7452 BTU/lb) 
Ash= 43.2:: 
?:oiseure= 2.6X 
?lean Max. V i t r i n i t e  Ref lec tance=  3.64 i-0.24 % 

Based on mean maximum v i t r i n i t e  r e f l e c t a n c e  a l l  t h r e e  c o a l s  would be 
c l a s s i f i e d  a s  meta -an thrac i t es  us ing  c o r r e l a t i o n s  e s t a b l i s h e d  
between r e f l e c t a n c e  and rank.  Samples 3 and 2 have a coke l i k e  
micro-s t rocture  s u g g e s t i n g  they  may have been h e a t e d  f o r  s h o r t  
d u r a t i o n s  a t  h i g h  t empera tu res  p o s s i b l y  a s  a r e s u l t  o f  
igneous i n t r u s i o n  o r  f r i c t i o n a l  h e a t i n g .  If  a l l  t h r e e  samples 
a r e  from t h e  same l o c a t i o n  then  t h e  h i g h e r  r e f l e c t a n c e  of samples 
1 and 2 naybe a t t r i b u t e d  t o  c l o s e r  proximity  t o  t h e  h e a t  s o u r c e  
o r  i o c a l i z e d  f r i c t i o n a l  e f f e c t s .  

Heat Content 

The h e a t  con ten t  of t h e  c o a l  samples was determined on a mois t  b a s e s  
( a i r  dry  only) .  The low v a l u e s  o b t a i n e d  f o r  c o a l  of t h i s  rank i s  
a r e s u l t  of t h e  h igh  ash con teu t .  

Oxidat i o n  

The t h r e e  samples show no evidence f o r  o x i d a t i o n .  Pfassive samples r a r e l y  
show evidence of o x i d a t i o n .  The f i n e r  f r a c t i o n  of t h e  c o a l  a t  t h e  same 
l o c a t i o n  may s t i l l  be  oxidized.  - :-- - 



Occurance of Ash and P o s s i b i l i t y  of Cleaning 

Kuch of t h e  a s h  is f i n e l y  disseminated i n  t h e  o r g a n i c  f r a c t i o n  and 
w i l l  b e  d i f f i c u l t  t o  remove- wi th  o u t  f i n e  c rush ing .  A r e l a t i v e l y  
economic w a t e r  on ly  cyclone may c l e a n  t h e  c o a l  t o  t h e  r e q u i r e d  
1 5  t o  20% ash  b u t  t h e  t o t a l  c o a l  y i e l d  w i l l  l i k e l y  be  low. 
A dense medium cyclone would g i v e  b e t t e r  c l e a n  c o a l  y i e l d s  
b u t  a t  g r e a t e r  expense. Q u a n t i f i c a t i o n  of c o a l  y i e l d s  
us ing  any p a r t i c u l a r  method w i l l  r e q u i r e  o b t a i n i n g  and 
sending r e p r e s e n t i v e  samples t o  a  commercial l a b  
s e t  up f o r  c o a l  p r e p a r a t i o n  a n a l y s i s .  

aecouse of t h e  h igh  ash  con ten t  of t h e  c o a l  i t  can be expected 
t h a t  any amount of c l e a n i n g  w i l l  markedly i n c r e a s e  t h e  v a l u e  
of t h e  product  f o r  hea t ing .  



. 1 $ Energy. Mmes and 
Resources Canada 

Science and Technology 

January 6, 1983 .I% 

/ 

Mr. Roderic  P ~ H i l i  

Depar tment  of Economic Development 
Box 2703 
Whitehorse, Yukon 
Y l A  2C6 

energ~e, Mmes et 
Ressources Canada 

Science et Technologie 

Dear Mr. Hill: 

Some t i m e  ago  you submit ted  t h r e e  samples of coa l  f rom t h e  Whitehorse a r e a  
to Dr. D.K. Norris at ISPG, Calgary. We have  looked at these  coals  
petrographically and  enclosed is a shor t  repor t  on our  findings. Dr. Goodarzi,  
who car r ied  o u t  t h e  a c t u a l  analysis, saw considerable evidence t h a t  t hese  coa ls  
had been 'heat-affected and the re fo re  not  coal if ied in a normal  manner. If 
addit ional  samples  of coa l  f rom th is  a r e a  a r e  avai lable w e  would much 
apprec i a t e  receiving s o m e  of t h e m  because  our preliminary look suggests  t h a t  
they  have  had a n  in teres t ing  geological  history. 

Sincerely yours, 

A.R. Cameron 

C.C. F. Goodarzi 
D.K. Norris 

lnst~tute of Sed~rnentary and Petroleum Geology lnst~lut de geolog~e sed~menta~re el petrollere 
Geoiog~cal Survey of Canada Cornrnlss~on geolog~que du Canada 
3303-33rd St., N W Calgary, Alta. 3303. 33" rue N - 0  Calgary, Alberta 
T2L 2A7 TZL 2A7 



PETROGRAPHIC ANALYSIS O F  THREE SAMPLES O F  YUKON COALS 

F. Coodarzi  

Three coal  samples  f rom t h e  Yukon Terr i tory  (Whitehorse a rea )  were  
analysed using ref lec ted  light microscopy. The samples  show very high ranks 
and appear  t o  b e  thermally al tered.  Maximum (Romax) and minimum (Romin) 
re f lec tances  in oil  w e r e  measured and t h e  bire f l ec t ance  (Bro) determined.  The 
l a t t e r  is t h e  d i f ference  be tween Romax and Romin and combined wi th  o the r  
observat ions such as t h e  development of vacuoles and na tu re  of opt ica l  
anisotropy (mosaic t ex tu re )  can  be  used t o  de t e rmine  t h e  the rma l  history of a 
given coal. Maceral  con ten t  was not  de termined because  at this  high rank and 
because of t h e  the rma l  a l te ra t ion  i t  is nearly impossibIe t o  consistent ly identify 
part icular  macerals.  The  samples a r e  identif ied as A, B and C and t h e  resul ts  
obtained a r e  as follows: 

Romax Romin Bro Your sample  No. 

Sample A 3.74 2.65 1.09 3 
Sample B 4.71 3.91 0. 80 1 
S a m p l e C  5.00 3.15 1.85 2 

All 3 samples  a r e  hea t  a f f ec t ed  with sample  C showing many of t h e  
cha rac t e r i s t i c s  of na tura l  coke. The high maximum re f l ec t ances  a r e  typical  of 
an th rac i t e s  but  because  of t h e  the rma l  a l t e r a t ion  th is  may b e  somewhat  
a r t i f ic ia l  s ince normal  coal if icat ion does not appear  t o  have  occurred. Other  
observat ions on t h e s e  samples  include t h e  following: 

Sample A conta ins  devolatilization vacuoles wi th  a moderately high 
content  of c lay  minerals. 

Sample B also contains clay minerals  and vacuoles, and shows signs of 
modera t e  oxidation. The outer  r ims of par t ic les  show lower re f lec tances  
than t h e  interiors. Resini te  in cavi t ies  of iner t in i te  macera ls  (fusinite) 
show mosaic tex ture .  

Sample C shows many of t h e  a t t r i bu te s  of na tura l  coke  with a fine- 
grained mosaic  t e x t u r e  typical  of a coke  formed f rom a high volat i le  
A bituminous coal. Macerals of t h e  iner t in i te  group in this sample  show a 
burnt appea rance  indicating subjection t o  t empera tu re s  of at leas t  500°C. 

Samples A and B were  originally oxidized and were  of  lower rank than 
sample  C prior t o  heating. Samples A and B were  probably subbituminous as 
is evidenced by lack of mosaic t ex tu re  in most  of t h e  mater ia l  excep t  some  
resini te  bodies. Oxidation of samples A and B is evidenced by t h e  preservat ion 
of original morphologies in some  liptinite mace ra l s  (remains of spores, and 
cuticles). 

The source of hea t  responsible for  t h e  the rma l  a l te ra t ion  of these  coals  
may have been igneous rocks younger in a g e  than  t h e  Tantalus Formation in 
which t h e  coals  occur.  



WES- LTDJ 

SEPARATION OF BULK MATERIALS 

Manufacturing. Engineering, Testing Services 9751 . 51 Avenue 
Edmonton. Alberta T6E 425 
Telephone: (403) 436-1 385 

Cable Address: 
Cyctone. Edmonton 

Telex: 037-3793 

January 27,1983 

WHITEHORSE COAL CORPORATION 
6198 - 6th Avenue 
Whitehorse, Yukon 
Y l A  IN9 

ATTN : .Mr. Paul Pogqenburg, Pres ident  

Enclosed please f i n d  our  repor ts  o f  analys is  performed on your th ree  coal 
samples shipped t o  our laboratory by Mr. Richard Spencer of Norecol En- 
vironmental Consultants.  I f  you have any quest ions o r  comments, please 

do not h e s i t a t e  t o  contac t  me. 

Cyclone Engineering Sales Ltd. has provided 1 aboratory se rv ices  t o  coal 
producers and explorat ion groups s ince  1965, and we w i  11 look forward t o  
meeting any f u t u r e  coal analys is  requirements you may have. 

Yours t r u l y ,  

.-i - 
-\?-- , 'w! Per: -..-a 

,.#-L-. - 
Ray Bow, Lab. Manager 
CYCLONE ENGINEERING SALES LTD. 



SAMPLE : 

SP. Gr. 

# I ,  North Vein, West Hi  11 

FRACTIONAL( DRY BAS IS  ) 

W t .  X - Ash % - W t .  % Ash % BTU/lb. - 

C Y C ~ O N E  E N G I N E E R I N G  SALES LTD. 

F i l e :  51 -345  

Sample : 1 

Date : Jan. 27/83 



. 
COMPANY : WHITEHORSE COAL CORPORATION 
SAMPLE: #l North Vein, West Hill CURVE LEGEND 

SIZE: 1 .  Floats Ash 
2. Floats Calorific Value 
3. Sinks A'sh 
4. Specific Gravity 
5. Near Gravity Material WASHAB I LIM CURVES 

1,000 B.T.U./lb. 

o 10 2 o 30 40 so 60 70 a0 90 1 c 

DATE : 

SPEClFl C GRAVIM 

CYCLONE ENGINEERING SALES LTD. 



WHITEHORSE COAL CORPORATION 

SAMPLE : #2, South Vein, West H i l T  

Sp. Gr. 

FRACTl ONAU DRY BAS IS ) CUMULATIVE ( DRY BAS IS ) 

W t .  % Ash % BTU/lb. - 

CYCLONE ENGINEERING SALES LTD. 

File: 51 -345 

Sample : 2 

Date : Jan .  27/83 



COMPANY : WHITEHORSE COAL CORPORATI ON 

&pLE: 42, South Vein .'2, West Hi 1 1  

WASHABILITY CURVES 

CURVE LEGEND 
1 .  Floats Ash 
2. Floats Calorific Value 
3. Sinks Ash 
4. Specif ic  Gravity 
5 .  Near Gravity Material 

DATE : CYCLONE ENGINEERING SALES LTD. 



WHITEHORSE COAL CORPORATION 

SAMPLE : 83, Hill Wash, South Vein, West Hill 

As-Rec' d Ai r- Dry 
Basis - Basis 

PROXIMATE ANALYSIS: 

Ash "n 35 .'28 40.60 

Moisture X 17.65 5.24 

Volatile Matter % 13.70 15.77 

Fixed Carbon % . 33.37 38.39 

CALORIFIC VALUE : 

Cal . /gm 
BTU/l b. 

SULPHUR % 

Dry 
Basis - 

CYCLONE ENGINEERING SALES LTD. 

File: 51 -345 

Sample : 3 

Date : Jan.27/83 



WHITEHORSE COAL CORPORATION 

SAMPLE : 

Sp. Gr. 

13, Hill Wash, South Vein, West Hill 

FRACTIONAL ( DRY BAS IS ) 

Wt. X Ash % 
7 - 
---- ---- 
7.07 6.55 

14.17 13.21 

15.90 25.18 

15.84 36.26 

12.35 43.59 

34.67 73.54 - 
100.00 42.96 

CUMULATIVE ( DRY BAS I S ) 

Wt. % - 
---- 
7.07 

21.24 

37.14 

52.98 

65.33 

100.00 

CYCLONE ENGINEERING SALES LTD. 

File: 51 - 345 
Sample : 3 

Date : Jan. 27/83 



COMPANY : WHITEHORSE COAL CORPORATI ON 

SAMPLE: R 3 , H i l l  W a s h , S o u t h V e i n , W e s t H i l l  

SIZE: k" x 0 

WASHAB I LITY CURVES 

CURVE LEGEND 
1 .  Floats Ash 
2. Floats C a l o r i f i c  Value 
3. S i n k s  Ash 
4. S p e c i f i c  Gravity  
5.  Near Gravity Material 

DATE : CYCLONE ENGINEERING SALES LTD. 



APPENDIX I V  

Coal Quality Data from Cairnes (1908) 
and Taylor (1969) 

COAL-EX CONSULTING LTD 



O u a l i t v  Data f rom Cai rnes (1908) 

( A l l  samples b e l i e v e d  t o  be on an a i r - d r i e d  b a s i s )  

F i s h e r  Creek 

Samp 1 e M o i s t u r e  Ash 
% % 

V o l a t i l e  F i x e d  
M a t t e r  % Carbon% 

A 2.15 21.98 6 .O1 69.86 

B 3.76 25.40 8.34 62.50 

C 3.78 47.78 10.06 38.38 

D 2.35 48.13 6.65 42.27 

A - i s  an average sample o f  a 2.95 met re  seam a t  t h e  end o f  t h e  18 

met re  t u n n e l  (Upper Seam). 

B - i s  an average o u t c r o p  sample o f  a 0.76 met re  seam (Lower Seam). 

Seam). 

( 1  906- 1908) 

C - i s  an average ou tc rop  sample o f  . a  3.15 met re  seam (M 

D - i s  a sample o f  an o u t c r o p  found i n  t h e  creek below 

camp. May be t h e  same seam as one o f  t h e  o thers .  

i d d l e  

o l d  

COAL-EX CONSULTING LTD 



Q u a l i t y  Data f rom Tay lo r  (1969) 

( a l l  samples a r e  quoted on a d r y  b a s i s )  

Sample Sampl e Locat  i o n  Seam Ash V o l a t i l e  F i xed  B t u / l b  
No. Thickness* % M a t t e r  % Carbon % 

(m) 

1 F i s h e r  Creek 0.66 35.4 12.7 51.8 8537 
(Lower Seam) 

2 F i s h e r  Creek 1.88 64.3 9.9 25.8 4479 
(Middle Seam) 

3 F i s h e r  Creek 1.98 38.2 10.4 51.3 8501 
(Upper Seam- 
Lower Bench) 

4 F i s h e r  Creek 1.32 55.7 7.9 36.3 590 1 
(Upper Seam- 
Upper Bench) 

5 West H i l l  . 1.98 55.0 11.8 33.2 5710 

6 East  H i l l  ? 67.7 10.2 22.1 3 153 
(H igh Trench- 
Low P i t )  

7 W i l l i a m ' s  Hole ? 63.9 13.3 22.7 4000 
(East  H i1  1) 

8 Camp 4 Trench 
(Coal Ridge) 

9 Double Mountain ? 63.5 14.2 22.2 4 192 

* T a y l o r ' s  notes  r e g a r d i n g  each sample I 
Samp 1 e 

No. 

1 True w i d t h  o f  seam, 26 inches.  Sample does n o t  i n c l u d e  a one- inch 

band o f  s i l t s t o n e  w i t h i n  seam. 

2 True w i d t h  o f  seam, 74 inches. Sample does n o t  i n c l u d e  one 

th ree - inch  s i l t s t o n e  band w i t h i n  seam. 

COAL-EX CONSULTING LTD 1 



3 True w id th  o f  bench, 78 inches. Sample does no t  inc lude  t en  inches 

o f  s i l t s t o n e  and bone i n  s i x ,  1 - 2 inch  bands. 

4 True w id th  of bench, 52 inches. Sample does no t  i nc l ude  a s i x - i n c h  

band o f  s i l t s t o n e  w i t h i n  seam. 

5 True w id th  o f  seam, 78 inches. Sample does no t  inc lude  a two-inch 

c lay-shale  band 28" above t he  shale  f l o o r .  Top 22"  o f  seam has about 

14" o f  boney coal .  

6 Sample taken from bottom o f  new p i t  i n  o l d  t rench, 4 1/2 '  - 5 1/2'  

below o r i g i n a l  surface. Coal much weathered. Took coal  f rom above 

and below two-inch c lay -sha le  band, across h o r i z o n t a l  w id th  o f  t h r e e  

f ee t .  True w id th  o f  seam no t  known. 

7 Took sample a t  depth 18" - 24" i n  c lean- look ing coa l y  ma te r i a l  i n  

patch o f  bloom r e l a t e d  t o  s p o i l  o f  o l d  t rench ( ? )  

8 Trench dug i n  l a r g e s t  area o f  coa l  bloom, perpendicu lar  t o  s t r i k e  o f  

adjacent rocks, t o  8 '  x 1 1/2 '  x 1 1 /2 ' .  Sampled lower 6 1 /2 l  o f  

t rench a t  depth 18". Upslope 1 1/2 '  o f  t rench  showed coa l  debr i s  and 

brown s o i l  inter- tongued. Coaly debr i s  c lean t o  downslop end o f  

t rench; probably extended f a r t h e r .  

9 Sample taken o f  s u r f i c i a l  several  inches o f  coa l  s o i l  i n  patch o f  

bloom immediately below c a i r n  (F igure  3 ) .  

COAL-EX CONSULTING LTD - 
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