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SUMMARY AND RECOMMENDATIONS 

Proven reserves  t o t a l l i n g  2.8 mi l l ion  tons of bituminous coal  were ou t l ined  

by diamond d r i l l i n g  on t h e  Cairnes seam i n  t h e  Nordenskiold River area ,  

southern Yukon during 1972. These reserves  occur wi th in  Yukon T e r r i t o r i a l  Coal 

License 10, i ssued t o  Arjay Kirker Resources Ltd. The average analyses of 

the  two d r i l l  s ec t ions  is  31.3 p e r  cent  ash, 2.0 p e r  cent  r e s i d u a l  moisture, 

19.7 p e r  cent  v o l a t i l e  matter ,  47.1 p e r  cent  f ixed  carbon, 0.48 p e r  cent  

sulphur with a c o l o r i f i c  value of  9,400 BTU/lb. The seam var i e s  i n  width 

from 15 t o  30 f e e t  and d ips  70'. The p o t e n t i a l  f o r  inc reas ing  t h e  reserves 

appears t o  be exce l l en t ,  bu t  no f u r t h e r  work should be  c a r r i e d  out  u n t i l  

markets f o r  the  coal  can be found. A number of  narrow seams above and below 

t h e  Cairnes Seam were a l s o  i n t e r s e c t e d .  



INTRODUCTION 

During the  pe r iod  August 18 t o  October 21, 1972, Arjay Kirker Resources 

Ltd. cons t ruc ted  access roads, performed minor bu l ldoze r  t renching and 

diamond dri:lled s i x  core  holes , t o t a l l i n g  3435 f e e t  ,on coal leases  i n  t h e  

Nordenskiold River area,  southern  Yukon. The program was managed by R . J .  Kirker,  

P.  Geo. of  Calgary, and was supervised by R. Allan from August 18 t o  

September 14 and by t h e  w r i t e r  M.P. P h i l l i p s  ,of Archer, Cathro 6 Associates  

Ltd, from September 14 t o  October 21. P. Dyson, P. Geo., consul t ing  coal 

geo log i s t  of Calgary made two v i s i t s  t o  t h e  property.  

PROPERTY 

The proper ty  c o n s i s t s  of T e r r i t o r i a l  Coal Licenses 10, 11, and 12, which 

form an L-shaped block wi th  a t o t a l  a r e a  of 675 square  miles .  The l icences  

were i s sued  t o  Arjay Kirker  Resources Ltd. on Apr i l  9, 1970 and exp i re  

on Apr i l  9, 1973. Most of t h e  1972 program was conducted on License 10. 

LOCATION AND ACCESS 

The coal  l i c e n s e s  a r e  loca ted  f i f t y  miles  northwest of Whitehorse and 

cover t h e  fol lowing NTS map-sheets: 

License 10 - southeas t  q u a r t e r  - llSH/8 
11 - nor theas t  q u a r t e r  - 115H/8 
12 - southwest q u a r t e r  - 105E/5 

Whitehorse i s  loca ted  a t  t h e  terminus of  t h e  120 mile narrow gauge 

White Pass & Yukon Route railway from t h e  p o r t  of  Skagway, Alaska. 

The c l o s e s t  a l l -weather  road is  t h e  Klondike Highway between Whitehorse 
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and Dawson City,  which c ros ses  t h e  n o r t h e a s t  s i d e  of t h e  l i c e n s e s .  

The n e a r e s t  s e t t l e m e n t  i s  Braeburn a t  M.P. 55 on t h e  Klondike Highway. 

I t  has lodging , e a t i n g  and gas f a c i l i t i e s  and a 5000 foo t  grave l  a i r s t r i p .  

The Whitehorse-Faro power l i n e  passes  through Braeburn. 

Access t o  t h e  p rope r ty  i s  provided by a seventeen mile  t r a i l  s u i t a b l e  

f o r  four-wheel d r i v e  v e h i c l e  only. The t r a i l  f o l l m s  t h e  o l d  Whitehorse- 

Dawson Road f o r  t h e  first t h i r t e e n  miles .  A new f o u r  mi le  road was b u i l t  

t o  t h e  p rope r ty  i n  1970 and was upgraded i n  1972. Water c ros s ings  a r e  

made a t  t h e  no r th  end of  Braeburn Lake, a t  J o e  Creek and i n  two p l aces  

over  Klusha Creek. None of t h e  c ross ings  a r e  d i f f i c u l t  except  f o r  t h e  l a s t  

one on t h e  Klusha Creek, where c u l v e r t s  were i n s t a l l e d  i n  1972. 

TOPOGRAPHY 

The Licenses l i e  w i t h i n  t h e  Yukon P la t eau .  Re l i e f  i s  moderate, c o n s i s t i n g  

of r o l l i n g  h i l l s  and broad f l a t  v a l l e y s .  E leva t ions  vary ing  from about 2500 

f e e t  t o  4000 f e e t  i n  t h e  e a s t e r n  and sou the rn  p a r t  o f  t h e  l i c e n s e s .  In  t h e  

northwest p a r t  o f  t h e  l i c e n s e s ,  a long  t h e  Nordenskiold River,  r e l i e f  exceeds 

5000 f e e t  and i s  more rugged. 

G l a c i a l  t i ll  exceeding 100 f e e t  i n  th ickness  forms t e r r a c e s  along 

the  v a l l e y s  below t h e  5000 f o o t  e l e v a t i o n .  I n  p l aces ,  deep r av ines  and creeks 

have cu t  through t h e  g l a c i a l  till and exposed bedrock. Above t h e  3000 f o o t  

contour  g l a c i a l  till cover  i s  t h i n  and bedrock i s  more common. 

Permafrost  cond i t i ons  e x i s t  below spruce  and p i n e  covered no r th  f a c i n g  

s lopes .  Grass covered south  f ac ing  s l o p e s  o f t e n  have a l i g h t  cover o f  poplar .  



Forest  f i r e s  have burnt  over l a rge  p a r t s  of t h e  l i censes  a t  frequent  i n t e r v a l s .  

HISTORY 

In  1907, D. D. Cairnes of  t h e  Geological Survey of Canada mapped and sampled 

th ree  coal seams which outcrop i n  an eas t - t rending ravine  located 1.25 

miles north of Division Mountain. This ravine  has been named Tesl in  Creek. 

Another coal  outcrop was located by Cairnes a t  t h e  base of Red Ridge, t h r e e  

miles northwest of Tes l in  Creek. Cairnes was examining t h e  coal p o t e n t i a l  

f o r  a poss ib le  smel ter  on t h e  Whitehorse Copper Belt. Old claim posts  

found i n  the  area  probably da te  from t h i s  period.  

During 1970 and 1971, Arjay Kirker Resources Ltd. ca r r i ed  out bulldozer 

trenching, mapping, sampling and t e s t  I .P. surveys over t h e  coal outcrops 

on Tesl in  Creek located on License No. 10. Reconnaissance geological  mapping 

was c a r r i e d  out  on t h e  remainder of  t h e  coal l icenses .  Clearing and upgrading 

of stream crossings along t h e  o ld  Dawson-Whitehorse road from Braeburn was 

c a r r i e d  out t o  provide access.  Deta i l s  of t h i s  work f o r  t h i s  period is covered 

i n  repor t s  by Joseph F. Hlavay, P.Eng. September 1970 and R.J .  Kirker, February, 

GEOLOGY 

Regi ona 1 

Interbedded sands tone and sha les  containing coal  seams and minor pebble 

conglomerate of t h e  J u r a s s i c  Laberge Ser ies  a r e  d i s  conformably over la in  by 

cher t  and volcanic cobble conglomerate of  t h e  lower Cretaceous Tantalus 

Formation. Cretaceous Hutshi Group lavas and breccias  cover t h e  sedimentary 

rocks and form s i l l s  and dykes i n  t h e  Laberge Ser ies .  Laberge and Tantalus 



rocks were folded i n  Mid Cretaceous time along a northwest-southeast t rending 

axis .  Axial fo lds  a r e  s t e e p  o r  s l i g h t l y  overturned. 

Tes l i n  Creek 

Outcrops of Laberge Ser ies  along Tes l in  Creek occur on the  nor theas t  

limb o f  a syncl ine .  Beds s t r i k e  about NSOOW and dip  about 70' t o  t h e  

southwest. A t h i r t y  foot  wide coal seam, ( the  Cairnes Seam) is  exposed 

i n  Tes l in  Creek and occurs a minimum of 1500 f e e t  s t r a t i g r a p h i c a l l y  below 

the  base of t h e  Tantalus Formation. The Red Ridge coal  outcrops, t h r e e  

miles northwest of Tes l in  Creek, a r e  only 800 f e e t  below t h e  base of t h e  

Tantalus Formation. 

Dark green dykes and s i l l s  of Hutshi Group andesi te  cut  t h e  Laberge 

Ser ies .  These rocks a r e  aphan i t i c  t o  f i n e  grained with bleached borders 

and c h i l l e d  contacts  and contain s c a t t e r e d  f i n e  grained phenocrysts of  

c h l o r i  ti zed hornblende and fe ldspar  . Some bands of andes i t e  contain 

s c a t t e r e d  medium-sized quar tz  amygdales. In  p laces ,  narrow quar tz  and carbonate 

f i l l e d  f r a c t u r e s  a r e  present ,  The andesi te  forms s i l l s u p  t o  f i f t y  f e e t  wide 

along incompetent s h a l e  and coal horizons. Black xenol i ths  of coa l  a r e  

sometimes present  i n  the  s i l ls .  

D r i l l i n g  cu t  a 1900 f o o t  s t r a t i g r a p h i c  sec t ion  of Laberge Ser ies  

sediments, extending 400 f e e t  below and 1500 feet above t h e  Cairnes coal 

seam. The following i s  a desc r ip t ion  of t h e  rock types i n t e r s e c t e d  i n  t h e  

d r i  11 holes : - 



Laberge Ser i e s  

Sandstone - 

Shale - 

Coal - - 

is  moderately indurated,  ' l i gh t  grey, coarse  grained t o  g r i t t y  

textured,  commonly crossbedded, and has a high fe ldspar  

and c a s t s  and coal  pa r t ings  a r e  

bands o r  loosely  packed conglomerates 

content.  Shale 

common. Narrow 

a r e  r a r e .  

bands, 

pebble 

i s  mostly purple  colored, massive, and arenaceous. The rock 

could probably be  c a l l e d  a s i l t s t o n e  because of  i t s  arenaceous 

and non f i s s i l e  na tu re  , Sof t ,  black, f i s s i l e ,  carbonaceous 

s h a l e  i s  common only i n  t h e  coal  seams. St r ippy bands of  

in ter laminated  purple  s h a l e  and l i g h t  colored calcareous 

sandstone a r e  common. A 200 foot  band was i n t e r s e c t e d  i n  

Hole 2. 

i s  d u l l  black and of ten  contains pa r t ings  and narrow bands 

of carbonaceous s h a l e  and black sha le .  

Cairnes Seam 

A t  Tes l in  Creek, t h e  seam is  30 f e e t  th ick( local1y bulges t o  40 f e e t )  

and contains two narrow ,purple ,arenaceous s h a l e  bands, Southeast  

of  Tes l in  Creek, t renching only p a r t i a l l y  exposed bedrock and 

d id  not  cut  t h e  seam. The swing i n  seam s t r i k e  and minor f a u l t i n g  

i n  t renches immediately nor theas t  of  Tes l in  Creek may r e f l e c t  a 

northeast-southwes t f a u l t  along t h e  creek. Northwest of  Tes l i n  

Creek, a t  16N, a t rench shows t h e  seam has narrowed t o  about 

24 f e e t  i n  thickness.  Another t rench t o  t h e  northwest d id  n o t  

i n t e r s e c t  bedrock. Hole 6 shows t h a t  bedrock is  covered by some 

100 f e e t  of g l a c i a l  till. 

In Hole 1 the  seam has a t r u e  th ickness  of  31.6 f e e t .  However 



i n  Hole 6, 1500 f e e t  t o  t h e  northwest ,  t h e  seam has sepa ra t ed  i n t o  

two beds, t h e  upper 1.9 f e e t  t h i c k  and t h e  lower 15 .4  f e e t  t h i ck ,  

s epa ra t ed  by 11.4 f e e t  o f  in te rbedded  s h a l e  and sandstone.  Northwest 

of  T e s l i n  Creek, t h e  seam gradual ly  decreases  i n  width.  Downdip, a  

f a c i e s  change o r  l o c a l  disconformity has reduced t h e  width by about 

h a l f .  Southwest of T e s l i n  Creek a  f a u l t  may have d i sp l aced  t h e  seam. 

Footwall  Seam 

The footwal l  seam occurs 25 s t r a t i g r a p h i c a l l y  f e e t  below t h e  

Cairnes Seam. Based on d r i l l  r e s u l t s  t h i s  seam appears  t o  have 

a  c o n s i s t e n t  t r u e  th ickness  of  6 .5 f e e t .  I n  Hole 1, an e leven  

f o o t  andes i t e  s i l l  has d i sp l aced  it 36 f e e t  from t h e  Cairnes seam. 

Hanging Wall Seams 

A t o t a l  o f  27 seams, c a l l e d  HW1 t o  HW27, were i n t e r s e c t e d  i n  

d r i l l  ho l e s  above theca i rnes  Seam. T h e i r  t h i ckness  v a r i e s  from 

0.6 t o  8 . 2  f e e t .  Ten ta t ive  c o r r e l a t i o n  of  t h e s e  seams between 

holes  i n d i c a t e s  t h e  i n d i v i d u a l  seams vary widely downdip. 

CORE LOGGING AND SAMPLING 

A l l  core  was t r anspor t ed  t o  Whitehorse by t r u c k  where i t  was logged, 

sampled and s t o r e d  a t  t h e  Core Library  of  t h e  Yukon Resident  Geologis t ,  

Department of  Indian  A f f a i r s  and Northern Development. Logs f o r  t h e  holes  

a r e  inc luded  i n  t h e  Appendix of t h i s  r e p o r t .  &hole core  samples were c o l l e c t e d  

on a l l  seams. Samples from Hole 1 and p a r t s  o f  Hole 2 were c o l l e c t e d  i n  

t h e  f i e l d  and t h e  remainder of t h e  holes  were sampled a f t e r  t h e  core  was 

moved t o  Whitehorse. Samples of i n t e r e s t  were s e n t  t o  B i r t l e y  Engineering 

(Canada) Ltd. o f  Calgary, A lbe r t a  f o r  ana lys i s .  
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Other samples which were not  of immediate i n t e r e s t  were given t o  the  Yukon 

Resident Geologist.  They were then forwarded t o  D r .  P.A. Hacquebard, coal  

p e t r o l o g i s t  with t h e  Geological Survey of Canada, who plans  t o  ca r ry  out  

r e f l ec tance  rank determination t e s t s  on a l l  samples and proximate ana lys i s  

on t h e  t h i c k e r  coal  s e c t i o n s ,  Sample pulps have a l s o  been s e n t  from B i r t l e y  

Engineering t o  D r .  Hacquebard f o r  s t r a t i g r a p h i c  c o r r e l a t i o n .  

COAL ANALYSIS 

Results  of  B i r t l ey  Engineering's ana lys i s ,  shown i n  Table 1, i n d i c a t e  

t h a t  the  Cairnes and FW Seams f a l l  i n t o  the  bituminous groups 

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

DIAMOND DRILLING 

D r i l l  cont rac tor  and camp opera tor  was E.  Caron Diamond D r i l l i n g  of 

Whitehorse, which used a Longyear '38' d r i l l  machine and a n c i l l a r y  equipment. 

In October 1972, an add i t iona l  machine was added t o  t h e  program but  was never 

used due t o  the  lack of d r i l l e r s .  Coring charges were $8.25 p e r  f o o t  f o r  

NQ s i z e  and $9.25 p e r  foot  f o r  HQ s i z e .  Other work was charged a t  c o s t  plus 

r a t e s .  A D7 bulldozer was used t o  move t h e  d r i l l .  S i x  wire l i n e  holes 

t o t a l l i n g  3435 f e e t  were completed during the  period August 28 t o  October 21, 

1972. Only one hole  (Hole 4) was stopped by caving ground condit ions before 

i t  reached t h e  planned depth. 

Holes1 t o  4, inc lus ive ,  and t h e  top  434 f e e t  of  hole  5 were d r i l l e d  

NQ s i z e .  The balance of Hole 5 was d r i l l e d  BQ s i z e .  Hole 6 ,  t h e  only hole  

with a t h i c k  s e c t i o n  of overburden, was cased t o  bedrock using a t r i c o n e  

bit and cored NQ s i z e  i n  bedrock. 





ROAD CONSTRUCT1 ON 

I n  August 1972 a 4-mile t r a i l  s u i t a b l e  f o r  four-wheel d r i v e  vehic les  

was cons t ruc ted  from t h e  o ld  Whitehorse-Dawson road t o  t h e  campsite one mile 

northwest of Tes l in  Creek. Roads t o  t h e  d r i l l i n g  s i t e s  were b u i l t  a s  needed 

and i n  September a 2 1/2 mile road was constructed t o  t h e  sou theas t  f l ank  

of Red Ridge. 

SURVEYING 6 LINECUTTING 

White, Hosford and Impey, o f  Whitehorse cut ,  chained and l e v e l l e d  

4.01 miles of base l ine  and 4.01 miles of c ross l ines  between September 26 

and October 13. Basel ine s t a t i o n s  a t  400 f o o t  i n t e r v a l s  and c r o s s l i n e  s t a t i o n s  

a t  200 f o o t  i n t e r v a l s  were e s t ab l i shed  with wooden hubs and aluminum tags  

showing t h e  g r i d  co-ordinates .  D r i l l  ho les  and trenches were t i e d  i n t o  t h e  

g r id .  

This g r i d  was t i e d  i n t o  a government survey monument on Division Mountain . 
Co-ordinates a r e  based on t h e . T e r r i t o r i a 1  Plane Co-ordinate System and e l eva t ions  

a r e  r e f e r r e d  t o  s e a  l e v e l  datum. 

COAL RESERVES 

Figure 10 shows t h e  method i n  which t h e  coal  r e se rves  were ca lcu la t ed .  

S t r i k e  length  t o t a l s  2500 f e e t ,  1500 f e e t  between the  two holes  a n d a  p r o j e c t i o n  of 

500 f e e t  southeas t  of Hole 1 and 500 f e e t  northwest of Hole 6. The reserves  

have been broken down i n t o  t h r e e  blocks with thicknesses of  30,20 and 15 

f e e t  t o  show t h e  narrowing of t h e  Cairnes seam from Hole 1 t o  Hole 6. 

The down d ip  component of t h e  seam has been assumed a t  1250 f e e t , o r  one ha l f  

t h e  s t r i k e  length.  The reserves  t o t a l  2.8 mi l l ion  tons and have been c lassed  

as  proven because of  t h e  good con t inu i ty  of t h e  seam. Surface  d r i l l i n g  

a t  1500 t o  2000 f o o t  i n t e r v a l s  i s  common p r a c t i c e  i n  blocking out  reserves  
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i n  B r i t i s h  Columbia and Alberta. The p o t e n t i a l  f o r  inc reas ing  reserves  along 

s t r i k e  i s  excel lent .  

Respectful ly submitted, 

ARCHER, CATHRO & ASSOCIATES LTD. 





TABLE 2 

S a m ~ l e  No. 

Coal Samples Sent  To D r .  P.A. Hacqueberd 
Geological  Survey of Canada, Ottawa, On ta r io  

Hole No. 

1 

3 
3 
3 
3 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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