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NIAMODLACC - MOUNTAIN COAL PROSPECT 

INTRODGCT I O N  -- 
The Amphitheatre fo rmat ion  occu r r ing  i n  Kluane Ranges 

a r e a  of Southwestern Yukon w a s  p rospec ted  f o r  c o a l  seams of mine- 

a b l e  t h i c k n e s s  du r ing  a p o r t i o n  of t h e  1970 summer f i e l d  season.  

Seams r e p o r t e d  by t h e  Geologica l  Survey of Canada t o  occur i n  t h e  

t o p  p a r t  of t h e  format ion  on t h e  lower nor thwes te rn  s l o p e s  of 

Niamodlaoc Mountain were r e l o c a t e d ,  and channel  samples t aken  

( L o c a l i t y  A ,  P l a t e  1). Seams of s i m i l a r  mineable t h i c k n e s s e s  w e r e  

found approximately 2 .5  m i l e s  t o  t h e  sou th  ( L o c a l i t y  C ) ,  a l s o  i n  

t h e  upper ho r i zons  of t h e  format ion .  To t h e  w e s t  of  t h e  la t ter  

l o c a l i t y ,  roughly 780 feet lower down i n  t h e  s e c t i o n  ( a t  L o c a l i t y  

D ) ,  a s e a m  w a s  d i s cove red  whose t h i c k n e s s  of 11 ( o r  14)  feet i s  t h e  

h i g h e s t  confirmed f o r  t h e  Arnphitheatre fo rmat ion .  A channel  sample 

of t h e  bottom 8 f e e t  w a s  t aken .  

LOCATION AND ACCESS - 
Coal  p rospec t ing  l i c e n c e s  have been taken  ou t  t o  cover  

t h e  fo l lowing  two areas (Na t iona l  Topographic System d e s i g n a t i o n ) :  

SEQ 115 G/6 and mQ 115 G/3. The boundar ies  of t h e s e  two areas 

form t h e  enc losu re  shown on F i g u r e  1. A p o r t i o n  of  t h e  a r e a  NEQ 

115 G/3 l y i n g  southwest of t h e  l i n e  drawn i n  t h e  Duke River Val ley  

i s  n o t  open f o r  c o a l  l e a s i n g  and i s  excluded from t h e  l i c e n c e  area. 

From t h e  nearby s e t t l e m e n t s  of Burwash Landing and 
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LEGEND 

FORMATIONS OF THE ST. ELIAS MOUNTAINS , , 

TERTIARY 
PALEOCENE AND LATER 

2 3a, porphyritic latite, trach yia, rhyolite ; 
23b, gabbro /I 

ST. CLARE GROUP 

21, Red-brown basalt and andesite, massive or vesicular 
agglomerate, breccia, tuff 
22, Volcanic-boulder gravel end wlcenic conglomsrete, 
minor tuft sandstone, shale, lava 

PALEOCENE OR EOCENE 

AMPHITHEATRE FORMATION : wndstona 8md. 
conglomerete, 'gravel, shale. coal - 

CRETACEOUS AND(?) TERTIARY 

Icefield Ranges intrusions: aleskite. granite, gmnodiwite. 8 + . .  

porphyritic rhyolite; intimately mixed wlth 17 

CRETACEOUS AND(?) EARLIER 

Kluane Ranges intrusions: hornblende-biotlte grenodidte, 
auartz diorite., diorite 

Migmatized volcanic rock, homfeb quartz-mica schist, 
augen gneiss, merble; minor granitic rock. May be In 
part Palaeozoic ! i 

JURASSIC A N D  CRETACEOUS 
UPPER JURASSIC AND LOWER CRETACEOUS I 

DEZADEASH GROUP 

Argillite, greywacke end conglomerete with graded . i 

bedding. thin limestone bands; banded hornMs near I I 

I u intrusions 

TRIASSIC 
UPPER TRIASSIC 

MUSH LAKE OROUP - 
1 15 1 Thin bedded shaly limestone, calcamous end silty shale u 

D Limestone, commonly brecciated; gypsum 
I 

I 

/3 Basalt and andesite, mainly emygdaloidal, purple end . 
' green : minor interb edded shale, argillite, greywacke, 

I 

silty limestone, chert conglomerete. May be in  pen , , 

pre - Upper Triassic. 
, I . I 

PERMIAN AND/OR TRIASSIC . I .  

PERMIAN A N D  (7) EARLIER 
LOWER PERMIAN AND(?) EARLIER 

CACHE CREEK GROUP 

t A. . , 
a Argillite, sandstone, grit, conglomerate, limestone, chert; 

r'. 11s , limestone 
i 

, ', ' / 



1 ,:I,- 1 s J cliort y tuft volcanic 
breccla. chlorite schist; minor greywecke, argillite, 
I~mestone. May include some 9 and 13 

D E V O N I A N  A N D / O R  MISSISSIPPIAN 

1 include' some of 16 

D E V O N I A N  
MIDDLE A N D  UPPER DEVONIAN 

KASKAWULSH GROUP 

Marble, argillite; minor ph ylllte, peenstone 

Greenstone. schistose greywacke, quartzite. slate, . 
phyllite: minor sheered conglomerate. marble. May 

I 

FORMATIONS O F  Y U K O N  PLATEAU 

MESOZOIC A N D  (7) EARLY TERTIARY 

Nisling Range alaskite' (includes Rockslide Creek Stock) : 
alaskite. granite, quartz monzontte: minor rhyolite; 
7a, rhyolite, he-grained granite 

/I 'Nisling Range granodiorite': biotite-hornblende 
granodiorite: granogabbro, quartz monzonite: 
6a, includes many rhyolite dykes 

Ruby Range batholith (includes granitic rocks in southesst . - 
corner) : biotite-hornblende granodiorite, quartz monzonite, 
quartz diorite: minor granodiorite-gneiss 

TRIASSIC A N D  (7) L A T E R  

Porphyritic basalt, andesite, latite, rhyolite; releted 
tuff and breccia 

I * 

- * YUKON COMPLEX 
J 
Z Quartz-chlorite-sericite schist, epidote-actinolite - 
S greenschist, quartzite, slate, quartz-mice schist, 
- limestone: 3a,recrystallized limestone: 3b, dunite 
U 
5 
N Quam-setictechlorite schist: minor qyartzite 

2Eleh-DhtIte schist, in places carrying garnet: quartz- 
* a feldspar-biotite gneiss, amphibolite: mlnor recrystallired 

' c .  la, contain@ many rhyolite dykes end sills 
I .  

i 

.. .. I :.,... .:::" ... .. Drift-covered area ..................................::. : ..... :... , :. 
. . . . . . . . . . . . . . . . . . . .  , , Bedding (horizontal, inclined, vertical) + f / 

Schistosity, gneissosity (horizontal. inclined. vertical) ; ..... , .... I - k y r " #  
Fault (essumedl . . . . . . . . . . . . . . . . . . . . . . . .  , .........'., , , , ,,, , , ............. Thrust fault (teeth in direction of d p ;  assumed) .A A A A q . .... ............... ... Anticline (normal, overturned) , , , 

'a.  Syncline . . . . . . . . . . . . . . . .  ,,,,,;.,;.,,, ,.,,, ,,,,,,. 
& '  ....... ........ . ..... .,,...... ...,. . ' v  

. . . ................ . .. .. ..... 
v- Fossil locality I :.. , , : , $3 

,? 

) I  . Former placer operation (gold). , : 4 , X 
... .L-, .-, .... .. Minerel occurrence. . . . . .  : . . . . . . . . . . . . . . .  , .... , .,... :. ..., b , ,. X 

y s  . , I. Mining property adit (1, Canalask Nickel Mines; + I % 

" 3 , $.. ,,, 
1 & ' 6  1 .  

I .. .,.... . ... . 2, Hudson Bay Mining and Smelting Co.). , .. , , , , , )I 
, - _ a  1 0 .  
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Des t ruc t ion  Bay, which a r e  l o c a t e d  on t h e  Alaska Highway, t h e  area 

i s  a c c e s s i b l e  by c h a r t e r e d  h e l i c o p t e r  o r  by  two roads  n e g o t i a b l e  

by c a t e r p i l l a r  t r a c t o r  o r  4-wheel d r i v e  v e h i c l e s .  The roads  ex tend  

sou th  from t h e  Alaska Highway; one f o l l o w s  Ptarmigan Creek and t h e  

o t h e r  Halfbreed Creek.  I t  i s  7 t o  15  road m i l e s  from d i f f e r e n t  

p o r t i o n s  of t h e  Niamodlaoc Mountain c o a l  p rospec t  a r e a  t o  Alaska 

Highway a t  M i l e  Post  1088, j u s t  east of Hal fbreed  Creek ,  then  73  

m i l e s  t o  Haines J u n c t i o n ,  Yukon, t hen  151 m i l e s  t o  Haines ,  Alaska.  

I 
A l t e r n a t i v e l y ,  i t  i s  98 m i l e s  from Haines J u n c t i o n  t o  Whitehorse ,  

I Yukon, t hen  99 m i l e s  by r a i l  t o  Skagway, Alaska.  
I 

GENERAL GEOLOGY --- 
Reconnaissance g e o l o g i c a l  mapping on a scale of 4 m i l e s  

t o  one inch  h a s  been done i n  the area by t h e  Geologica l  Survey of 

Canada. No topographic  map a t  a l a r g e r  scale than t h i s  i s  a v a i l a b l e .  

f o r  t h e  sou thern  l i c e n c e  area, and t h e  topography (500 f o o t  con tour  

i n t e r v a l s )  i s  on t h e  geology map (F igu re  1). Some of t h e  s t r u c t u r a l  

d a t a  ob ta ined  du r ing  197Q f-:old work have been added t o  t h e  map. 

Amphitheatre Formation - 
1 The c l a s t i c  u n i t  of i n t e r e s t  i n  t h e  Niamodlaoc Mountain 

1 a r e a ,  con ta in ing  f o s s i l i f e r o u s  c o a l  measures i n  i t s  upper p a r t ,  i s  

t h e  Arnphitheatre fo rmat ion  (Uni t  20 ,  F igu re  1). T o t a l  t h i c k n e s s  
I 

I of t h i s  e a r l y  T e r t i a r y  u n i t  i s  unknown, b u t  a t  least 1 ,500  f e e t  of 

s e c t i o n  was t r a v e r s e d  i n  prospecting the stream cut above and below 



l o c a l i t y  D,  and from a e r i a l  observa t ions  made 3 during h e l i c o p t e r  

reconnaissance f l y i n g  i t  i s  est imated t h a t  beneath t h i s  a t  l e a s t  

an a d d i t i o n a l  1,000 f e e t  of sec t ion  i s  present  f o r  an est imated 

minimum t o t a l  th i ckness  of 2,500 f e e t .  

The formation c o n s i s t s  of va r ious  conglomerates, sandstones,  

s i l t  s tones ,  and s h a l e s  and t h e i r  poorly consol ida ted  t o  unconsoli-  

da ted  equiva lents :  g r a v e l ,  sand, c l ays tone ,  and c l a y  as w e l l  a s  

coaly sha le  and coa l .  There i s  a very rough o v e r a l l  t r end  of 

( a )  decreasing abundance of unconsolidated c l a s t i c  s, and (b)  de- 

c reas ing  abundance of beds of conglomerate (g rave l )  and coarse-  

grained sandstone ( sand) upwards i n  t h e  sec t ion  i n  favour of t h e  

l e s s  coarse  grained elastics, along with g r e a t e r  abundance and 

th icknesses  of beds of coaly s h a l e  and c o a l .  Colours of conglomerate 

(g rave l )  and sandstone (sand) a r e  predominantly l i g h t  ( L o c a l i t i e s  

C and D, P l a t e  1) shades inc luding  greys ,  browns, yellows, and 

oranges. There a r e  a l s o  some pink  sandstones and some p a l e  green 

sandstones. S i l t s t o n e 7  sha le ,  c l ays tone ,  and c lay  a r e  o f t en  darker  

shades of grey and brown, but  l i g h t  greys ,  browns, and yellows a r e  

a l s o  p resen t .  

Omof t h e  most common l i t h o l o g i c  v a r i e t i e s  i s  a f a i n t  

buff -weathering, l i g h t  grey "sal t  and pepper l 1  sandstone ( sand) or 

conglomerate ( g r a v e l ) .  The conglomerates a r e  genera l ly  massive. 

The dark g r a i n s ,  or well-rounded dark  pebbles  or cobbles  are usua l ly  



vo lcan ic  rock ,  c h e r t ,  o r  q u a r t z i t e .  The sandstone (sand)  o r  sand- 

s tone  m a t r i x  of conglomerate ( g r a v e l )  i s  bo th  a r g i l l a c e o u s  and 

f e l d s p a t h i c ,  except  f o r  some h igh ly  f e l d s p a t h i c  u n i t s  which are 

a l s o  n o t i c e a b l y  micaceous. I n  t h i s  l i t h o t y p e ,  a s  w e l l  a s  o t h e r s  

i n  t h e  Amphitheatre fo rmat ion ,  degree  of c o n s o l i d a t i o n  o r  l i t h i -  

f i c a t i o n  may vary  l a t e r a l l y ,  t h u s  c o n s t i t u t i n g  a type  of facies 

change. More l o c a l  v a r i a t i o n  of t h i s  t y p e  i s  r e p r e s e n t e d  by con- 

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

I n  a d d i t i o n  t o  t h e  t h i c k e r  c o a l  s e a m s  which have been 

found (d i scussed  ahead ) ,  t h e r e  are many t h i n  seams and l e n s e s  of 

c o a l  i n  t h e  upper p a r t  of t h e  fo rma t ion .  R e l a t i o n s h i p  ( a )  (above) 

no twi ths tanding ,  c o a l  i s  g e n e r a l l y  found t o  become p r o g r e s s i v e l y  

harder  downsec t i  on,  

S t .  C l a r e  Group 

A predominantly v o l c a n i c  u n i t ,  t h e  S t .  C l a r e  Group over- 

l i e s  t h e  Amphitheatre fo rmat ion .  B a s a l t  f lows  predominate.  The 

t y p i c a l  reddish-brown co lour  ? iu  tn; :'?ow boundary l a y e r i n g  can 

be seen on P l a t e  1. Some f l o w s  v i s i b l e  on t h e  h igh  c l i f f  faces 

appear t o  b e  g r e a t e r  than 100 feet t h i c k ,  and some of t h e  t h i c k e r  

f lows  e x h i b i t  w e l l  developed columnar j o i n t i n g .  I n s p e c t i o n  of  t a l u s  

shows t h a t  massive,  v e s i c u l a r ,  and amygdaloidal  v a r i e t i e s  of b a s a l t  

are p r e s e n t .  Some specimens have g r e e n i s h  a l t e r a t i o n  co lou r  s. 

Maroon agglomerate  w a s  no ted ,  and some b r i g h t  p i n k  t o  
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pu rp l e  m a t e r i a l  appea r s  t o  b e  s c o r i a .  The sequence i n c l u d e s  

s e v e r a l  wh i t e  t o  l i g h t  g rey  u n i t s  which are probably t u f f a c e o u s  

sandstones .  

A f e w  ve ry  dark  g rey  l a y e r s  w e r e  seen i n  h igh  p l a c e s  

a c c e s s i b l e  only by f u l l - s u p p o r t  mountain c l imbing.  It  w a s  no t  

p o s s i b l e  t o  a s c e r t a i n  by b i n o c u l a r  i n s p e c t i o n  i f  t h e s e  w e r e  c o a l  

seams, o r  coa ly  s h a l e ,  o r  simply basalt f lows  appear ing  d a r k  due t o  

a cover ing  of w a t e r ,  such as t h e  "weeping w a l l s "  v i s i b l e  nea r  t o p  

of P l a t e  2-1, l e f t  of centye.  

The b a s e  of t h e  S t .  C l a r e  Group i s  p l aced  a t  t h e  base 

of t h e  f i rs t  b a s a l t  f low above l o c a l i t y  C ( P l a t e s  1 and 2 - 1 ) .  The 

Group i s  a t  least 2,000 feet  t h i c k .  

T e r t i a r y  I n t r u s i v e s  - 
An a c i d  i n t r u s i v e  s i l l  and d i k e s  occur  i n  t h e  s e c t i o n  

a t  and below l o c a l i t y  D,  r e s p e c t i v e l y ,  and a s i l l  a t  l o c a l i t y  B. 

These u n i t s  a r e  t o o  minor t o  b e  shown on F igu re  1, b u t  t hey  belong 

t o  u n i t  23a, of which a s tock  i s  shown s o u t h e a s t  of Niamodlaoc 

Mountain. I n  t h e  v i c i n i t y  of bo th  l o c a l i t i e s  D and B t h e s e  r o c k s  

are f i n e - g r a i n e d ,  l i g h t  g r e y ,  w i th  phenocrys t s  of wh i t e  f e l d s p a r  

up t o  4 mm a c r o s s ,  and averaging about  1 . 5  mm. They are g e n e r a l l y  

f r e s h ,  hard  r o c k s ,  wi th  a buf f  sur face-weather ing  c o l o u r .  One 

s m a l l  d i k e  w a s  f r a c t u r e d  and a l t e r e d  t o  a s o f t e r  rock .  

A t  l o c a l i t y  D a s i l l ,  3 feet  t o  6 feet t h i c k ,  i s  p r e s e n t  



i n  t h e  upper p a r t  of a  c o a l  seam ( P l a t e  2-11).  Seve ra l  i n c h e s  of 

n a t u r a l  Ifcoke" i s  p r e s e n t  a t  bo th  t h e  upper and lower c o n t a c t s  of 

t h e  s i l l .  One or  more of t h e  d i k e s  lower down i n  t h e  s e c t i o n  may 

have been a f e e d e r  f o r  t h i s  s i l l .  Narrow bands of coa ly  m a t t e r  

fo l low t h e  margins of some d i k e s .  These coa ly  envelopes  may be 

condensates  of c o a l  e n t i t i e s  v o l a t i l i z e d  dur ing  "coking" of p o r t i o n s  

of c o a l  seams encountered by d i k e / s i l l  systems.  

S t r u c t u r e  

P re -Te r t i a ry  s t r a t i f i e d  r o c k s  i n  t h e  a r e a ,  i n c l u d i n g  

u n i t s  of Cre t aceous  age ,  occur i n  t i g h t ,  nor thwes t - t rending  f o l d s .  

The lower T e r t i a r y  rocks ,  t h e  Amphitheatre fo rmat ion  and S t .  C l a r e  

Group, g e n e r a l l y  e x h i b i t  g e n t l e ,  open f o l d i n g ,  wi th  d i p s  less than  

30 degrees .  S t r i k e  measurements, of which on ly  a f e w  are p l o t t e d  

on F i g u r e  1, show cons ide rab le  v a r i a t i o n ,  and t h e  d a t a  are i n -  

s u f f i c i e n t  t o  de te rmine  t h e  t r e n d  and p a t t e r n  of f o l d  axes .  

N e a r  t h e  t h r u s t  f a u l t  l y i n g  n o r t h  of Niamodlaoc Mountain, 

beds  of t h e  Amphitheatre fo rmat ion  are d ipp ing  40 deg rees  t o  t h e  

n o r t h e a s t .  S i m i l a r l y ,  i t  i s  l i k e l y  t h a t  beds  of t h i s  fo rma t ion  w i l l  

a l s o  be  found t o  be  more s t e e p l y  i n c l i n e d  i n  t h e  v i c i n i t y  of t h e  

Duke River t h r u s t  l y i n g  t o  t h e  sou th  of  t h e  mountain. T h i s  i s  t h e  

c a s e  e lsewhere  a long  t h i s  t h r u s t .  T h i s  i n t e r p r e t a t i o n  i s  shown on 

F igu re  2. 
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Geoloqica l  H i s to ry  

The p r e - T e r t i a r y  r o c k s  were h i g h l y  f o l d e d  i n  l a t e  

Cre taceous  t ime,  and t h e  d e t r i t u s  shed from t h e  mountains formed 

accumulated a long w i t h  p l a n t  m a t e r i a l  i n  non-marine b a s i n s  t o  

form t h e  Amphitheatre fo rmat ion  du r ing  e a r l y  T e r t i a r y  t ime.  A 

pe r iod  of  vo l can ic  a c t i v i t y  t hen  covered t h e  c o a l  measures w i t h  

s e v e r a l  thousand f e e t  of f l ows  and p y r o c l a s t i c s .  These lower 

T e r t i a r y  r o c k s  w e r e  later compressed i n t o  open f o l d s  du r ing  t h e  

pe r iod  of n o r t h e a s t - a c t i n g  t h r u s t  f a u l t i n g  on t h e  Duke River  t h r u s t .  

The t h r u s t  f a u l t  t o  t h e  n o r t h  of Niamodlaoc Mountain may b e  a 

c o u n t e r - t h r u s t  which w a s  a c t i v e  du r ing  t h e  s a m e  p e r i o d .  The T e r t i a r y  

a c i d  i n t r u s i v e s  which are p r e s e n t  as d i k e s ,  s i l l s ,  and s t o c k s  i n  

t h e  e a r l y  T e r t i a r y  and o lde r  rocks ,were  emplaced a t  r e l a t i v e l y  

shal low depth  as  i n d i c a t e d  by t h e i r  p o r p h y r i t i c  t e x t u r e .  These 

i n t r u s i o n s  may have r i s e n  from dep th  a long  f r a c t u r e s  c r e a t e d  du r ing  

t h e  p e r i o d  of f a u l t i n g .  P l e i s t o c e n e  g l a c i a t i o n  i s  l a r g e l y  re- 

spons ib l e  f or  t h e  presoa?  - ~ o p o g x ~ p h y .  

PROSPECTING CONDITIONS - - EXPOSURE 

Although t h e  vo lcan ic  r o c k s  capping Niamodlaoc Mountain 

are very w e l l  exposed, t h e  c o a l  measures forming t h e  b a s e  are n o t ,  

except  where sha rp ly  i n c i s e d  g u l l i e s  a r e  formed by small streams 

running o f f  t h e  mountain ( s e e  sou th  of l o c a l i t y  D ,  P l a t e  1 and a l s o  

P l a t e  2-1). The s l o p e s  r i s i n g  from t h e s e  stream c u t s  are very  un- 



s t a b l e ,  and on them ea r th f low and l a n d s l i d e  d e p o s i t s  a r e  common. 

The upper s l o p e s ,  and some lower s l o p e s  undergoing r a p i d  stream 

e ros ion  u s u a l l y  expose bedrock of  t h e  Amphitheatre fo rmat ion .  

The v a l l e y  of  upper Halfbreed Creek on t h e  east s i d e  of Niamodlaoc 

Mountain averages  roughly 500 f e e t  g r e a t e r  e l e v a t i o n  than  t h a t  of 

Ptarmigan Creek on t h e  w e s t  s i d e .  Equiva len t  development of  stream 

c u t  exposures  i s ,  t h e r e f o r e ,  no t  p r e s e n t  on t h e  eas t ' s ide .  

LOCALITY A 

It i s  b e l i e v e d  t h a t  t h e  only  c o a l  l o c a l i t y  i n d i c a t e d  f o r  

t h i s  area on t h e  Geologica l  Survey of Canada g e o l o g i c a l  reconna issance  

map w a s  r e l o c a t e d  a t  l o c a l i t y  A ( P l a t e s  1 and 3-1, Figure  l ) ,  on 

t h e  south s i d e  of a stream c u t ,  a f e w  t e n s  of f e e t  above t h e  stream 

bed. The l o c a l  s t r a t i g r a p h i c  s e c t i o n  (Table  1) was h e r e  found t o  

be  e s s e n t i a l l y  i d e n t i c a l  t o  t h a t  r e p o r t e d  by t h e  Geologica l  Survey 

of Canada except  f o r  a r e p o r t e d  one f o o t  of ha rd  and b r i t t l e  c o a l  

which was h e r e  found t o  be  one f o o t  of coa ly  s h a l e ,  and w a s  t he re -  

f o r e  no t  sampled. Ti-;.- ;-LOO-t ~ c d  6 - foo t  seams w e r e  opened up by 
, t .. 

hand t r e n c h i n g ,  and faces prepared  f o r  channel  sampling. These faces 

were a t  least 5 feet  from t h e  o r i g i n a l  c o a l  ou t c rop  s u r f a c e s .  

Standard channel  samples of 3  i n c h e s  by 4 i n c h e s  were taken a c r o s s  

t h e  f u l l  width  of t h e  seams. The c o a l  i n  t h e  bottom p a r t  of t h e  

channel  f o r  sample 31/7/70-2 ( P l a t e  3-11) w a s  f r o z e n ,  and ice  v e i n s  

were p r e s e n t .  



TABLE 1 

Local  S t r a t i q r a p h i c  Sec t ion  a t  L o c a l i t y  A 

Thickness  of Unit  

Feet  Inches  Roof: Sha l e ,  c o a l y ,  s o f t .  

3 0 Coa l ,  s o f t  and s l i g h t l y  s h a l y ;  lower p a r t  
i s  hard and b r i t t l e .  Channel sample 
31/7/70-1. 

Sha l e ,  d a r k  brown, blocky,  s o f t .  

Sha l e ,  c o a l y ,  b locky.  

S h a l e ,  brown, and l i g h t  brown c l a y .  

Sand, l i g h t  brown, s l i g h t l y  sha ly  . 
S i l t  s t o n e ,  brown, wi th  coa ly  f ragments .  

Sha l e ,  a l t e r n a t i n g  l i g h t  and d a r k  brown, 
chunky, laminae o f  b l a c k  coa ly  s h a l e  i n  
lower one-ha l f .  

Coa l ,  f a i r l y  h a r d ,  c l e a n ,  a n d b r i t t l e .  Ice i n  
lower p a r t .  Channel sample 31/7/70-2. 

B a s e :  Clay,  l i g h t  brown. 

LOCALITY AA - 
Coal  seams w e r e  a l s o  found a t  l o c a l i t y  AA which i s  on t h e  

south s i d e  of t h e  nex t  stream g u l l y  t o  t h e  south of l o c a l i t y  A (see 

P l a t e s  1 and 3-1). These a r e  poor ly  exposed due t o  a c t i v e  down- 

s l o p e  movement, ma in ly  e a r t h f l o w s  and m u d s l i d e s  which  n o t  o n l y  t e n d  

t o  cover bedrock exposures  of c o a l  beds ,  b u t  a l s o  r e s u l t  i n  



render ing  d i f f i c u l t  a t t e m p t s  t o  t r a c e  and c o r r e l a t e  c o a l  seams. 

A s  a t  l o c a l i t y  A ,  t h e  b e s t  exposures  w e r e  found where t h e  c o a l  

s e a m s  a r e  near  t h e  stream bottom, i . e . ,  i n  t h e i r  eas te rnmost  ex- 

posures .  Even h e r e  c o n t a c t s  and p o r t i o n s  of u n i t s  are cove red ,  

making some s t r i p p i n g  neces sa ry .  

Some excavat ion work w a s  done with  t h e  o b j e c t  of de- 

termining s e a m  t h i c k n e s s e s  and secu r ing  channel  samples. A few 

i n c h e s  below t h e  s u r f a c e  moving ground w a t e r  w a s  encounte red ,  

c r e a t i n g  s p r i n g s  and i n d i c a t i n g  t h a t  no f r e s h  c o a l  cou ld  b e  ob- 

t a i n e d .  I n  a d d i t i o n ,  t h e  c o a l  s e a m s  w e r e  n o t  cohe ren t ,  b u t  con- 

s i s t e d  of b locks  e a s i l y  p a r t e d ,  w i t h  subsur face  open spaces  be- 

tween cleat s u r f a c e s  of a f e w  i n c h e s  up t o  a f o o t  i n  width  no t  

uncommon. T h i s  evidence of movement w i t h i n  t h e  c o a l  seams, due t o  

downslope movement and perhaps  a l s o  t o  f ros t -wedging,  i n t r o d u c e s  

u n c e r t a i n t y  t o  any e s t i m a t e s  of s e a m  t h i c k n e s s e s  and s t r a t i g r a p h i c  

s e p a r a t i o n s .  However, i t  i s  b e l i e v e d  t h a t  a t  least f o u r  d i f f e r e n t  

. < 
s e a m s  are p r e s e n t ,  0neab.i;~. , .,ae f o o t  t h i c k ,  two about t h r e e  feet 

t h i c k ,  and one a t  least  f o u r  t o  f i v e  f e e t  t h i c k .  

From o b s e r v a t i o n s  made d u r i n g  h e l i c o p t e r  reconna issance  

f l y i n g ,  i t  i s  reasonably  c l e a r  t h a t  t h e  c o a l  seams a t  l o c a l i t y  A 

and t h o s e  a t  l o c a l i t y  AA may occupy t h e  same s t r a t i g r a p h i c  i n t e r v a l  

w i t h i n  t h e  Amphitheatre fo rmat ion .  T h i s  opens t h e  p o s s i b i l i t y  t h a t  

some of t h e  i n d i v i d u a l  seams may be cont inuous  between t h e s e  t w o  



l o c a l i t i e s .  

LOCALITY B --- 
From t h e  a i r ,  f a r t h e r  t o  t h e  nor thwest  of t h e  p o i n t  of 

obse rva t ion  of l o c a l i t i e s  A and AA, a wide,  da rk  band i s  v i s i b l e  

on s t e e p  s l o p e s  on t h e  south s i d e  of ano the r  west-f lowing t r i b u t a r y  

of Ptarmigan Creek. On t h e  s l o p e s  t h e r e  i s  a t y p i c a l  development 

of a s e r i e s  of s u b - p a r a l l e l  ea r th f lows  l y i n g  side by s i d e  and 

e longa te  downhi l l .  The d a r k  band appea r s  t o  be  t h e  s u r f a c e  t r a c e  

of a s t r a t i g r a p h i c  hor izon s i t u a t e d  roughly 660 ( 2  100) f e e t  lower 

down i n  t h e  Amphitheatre fo rmat ion  than  t h e  c o a l  beds  a t  l o c a l i t i e s  

A and AA. 

The band w a s  p rospec ted  i n  t h e  v i c i n i t y  of  l o c a l i t y  B 

( P l a t e  1, F igu re  1) .  The s u r f a c e  m a t e r i a l  t h e r e  i s  col luvium 

c o n s i s t i n g  of coa ly  mud and s m a l l  p i e c e s  of coa ly  c l a y s t o n e  and 

sha l e .  The only material p r e s e n t  which i s  conso l ida t ed  and which 

may be  n e a r l y  i n  p l a c e  i s  a series of exposures  of p o r p h y r i t i c ,  

a c i d  igneous  rock which a r e  s i t u a t e d  i n  t h e  upper p a r t  of t h e  da rk  

band, and appear  t o  belong t o  one s i l l ,  a t  l e a s t  f i v e  feet t h i c k .  

The b a s e  i s  covered,  and t h e  t o p ,  which i s  v e s i c u l a r  and orange- 

weather ing i n  p l a c e s ,  i s  p a r t l y  covered.  B e t t e r  exposures  of t h e  

dark  c o a l y  ho r i zons  might be found by c a r e f u l  p rospec t ing  e lsewhere  

a long t h e  band. A l t e r n a t i v e l y ,  s t r i p p i n g  and t r ench ing  w i l l  b e  

r e q u i r e d  t o  de te rmine  how much of t h e  l o c a l  s e c t i o n  i s  c o a l ,  and 
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how much i s  c o a l y  s h a l e  and c l a y s t o n e .  

LOCALITY C - 
A s  a t  l o c a l i t i e s  A and AA, c o a l  beds  w e r e  a l s o  found t o  

occur i n  t h e  upper p a r t  of t h e  Amphitheatre fo rmat ion  approximately  

2 .5  m i l e s  t o  t h e  south a t  l o c a l i t y  C ( P l a t e s  1 and 2 - 1 ) .  Two 3-foot  

s e a m s  and one 6- foo t  s e a m  are p o s i t i o n e d  i n  t h e  s t r a t i g r a p h i c  

success ion  as  i n d i c a t e d  i n  Table  2 ,  which i s  a non-de t a i l ed  l o c a l  

s e c t i o n .  Samples w e r e  no t  taken h e r e ,  b u t  t h e  l o c a l  c o n d i t i o n s  

a r e  f avourab le  f o r  doing s o ,  and f o r  exposing t h e  s e c t i o n  f o r  de-  

t a i l e d  obse rva t ion  and measurement. 

TABLE 2 

Local  Sec t ion  a t  L o c a l i t y  C 

Thickness  of Unit  
( f e e t )  

Top covered 

1 

3 1/4 

Not measured 

Not measured 

Coal 

Yainly  covered, s e v e r a l  feet  of i n t e r  l aye red  
c o a l  and coa ly  s h a l e  i n  lower p a r t .  

.. . Coal  

Covered 

Sandstone,  medium-grained, yel low weather ing ,  
ledge-f  orming . 
Mudstone, g reen ,  l i g h t  green wea ther ing ,  chunky. 
Covered 

Coal  

Sandstone,  brown, a r g i l l a c e o u s  

Sand, ve ry  c o a r s e  g r a i n e d ,  w h i t e  wea ther ing ,  
becomes p a l e  g reen  weather ing lower down. 



LOCALITY D 

A c o a l  seam about 11 ( o r  1 4 )  f e e t  t h i c k  w a s  d i s cove red  

a t  l o c a l i t y  D ( P l a t e s  1 and 2-11) .  I t s  p o s i t i o n  i n  t h e  Amphitheatre 

format ion i s  roughly 780 ( +  100) f e e t  below t h e  seams a t  l o c a l i t y  

C .  Table  3  i s  t h e  l o c a l  measured s e c t i o n .  A s  d i s c u s s e d  above, t h e  

seam h a s  been i n t r u d e d  by a 3-foot  t o  6 - foo t  s i l l ,  below which t h e r e  

i s  about  11 feet  of c o a l ,  and above which t h e r e  i s  about 2 t o  4 feet  

of c o a l .  Immediately ove r ly ing  t h e  upper c o a l  i s  a t h i c k ,  hard and 

competent conglomerate u n i t .  There are a few t h i n  c l a y s t o n e  p a r t i n g s  

i n  t h e  lower c o a l ,  and i t  i s  u n d e r l a i n  by s o f t ,  sandy s i l t s t o n e .  

A two-level  bench cu-t t r e n c h ( s e e  P l a t e  4 )  w a s  d r i v e n  i n t o  

t h e  s e a m  i n  o rde r  t o  o b t a i n  channel  samples. A channel  e i g h t  i n c h e s  

wide and f o u r  i n c h e s  deep w a s  removed. From t h e  lower l e v e l  of t h e  

c u t  a channel  l e n g t h  of 66 i n c h e s  (bottom p a r t  f r o z e n )  and from t h e  

upper l e v e l  30 i n c h e s  w a s  taken t o  make up sample 27/8/70-5 r e p r e s e n t -  

i n g  ( g )  and (i) t h e  lower 96 i n c h e s  of t h e  lower c o a l .  Only one 

p a r t i n g ,  one inch  of c l a y s t o n e ,  w a s  so?, I n  t h i s  lower 8  feet  of 

t h e  seam. A t  t h e  t o p  of t h i s  channe l  i s  ano the r  p a r t i n g  comprised 

of c l a y s t o n e  and mud, and showing no s i g n s  of thermal  e f f e c t s  from 

t h e  s i l l  above. Another channel  sample, 27/8/70-4, comprising t h e  

t h r e e  i n c h e s  of ( e )  and t h e  lower n i n e  i n c h e s  of ( c ) ,  was taken  

from above t h e  l a t t e r  p a r t i n g  t o  test  f o r  p o s s i b l e  thermal  e f f e c t s .  

A c t u a l l y ,  t h e  5 t o  10  i n c h e s  of  n a t u r a l  "cokefr a t  t h e  lower c o n t a c t  



TABLE 3 

Local S t r a t i g r a p h i c  Sec t ion  a t  L o c a l i t y  D 

Thickness  of Unit 
( i n c h e s )  

Roof: Conglomerate, cobbles  (predominant)  
and pebb le s  w c l l  roundcd, po lymic t i c ,  
s o r t i n g  poor t o  f a i r ,  wea thers  l i g h t  brown, 
massive,  h a r d ,  competent ,  c l i f f - f o r m i n g .  

20 t o  36 ,  e s t ima ted  up Coal ,  n a t u r a l  llcokel,l wi th  columnar j o i n t i n g  
t o  48 i n  i n a c c e s s i b l e  a t  base .  
p l a c e s .  

36 a t  c r e e k ,  i n c r e a s -  I n t r u s i v e  s i l l ,  f i n e - g r a i n e d ,  p o r p h y r i t i c ,  
i n g  t o  75 t o  t h e  south- l i g h t  g rey ,  wea thers  b u f f .  
w e s t ,  wi th  p inch ing  and 
swe l l i ng .  

8 ,  v a r i e s  from 5 t o  1 0  (a )  Na tu ra l  "coke" w i th  columnar j o i n t i n g .  

14  ( b )  Coa l ,  c rushed ,  and baked(? )  

( c )  Coal ,  t h i n  p l a t y ,  sh iny ,  w i t h  curv ing  
f r a c t u r e ( ? )  boundar ies  which form over-  
l app ing  l e n s o i d  shapes  e l o n g a t e  p a r a l l e l  
t o  l a y e r i n g .  

( d )  C lays tone ,  c o a l y ,  d u l l  d a r k  g rey ,  s o f t ,  
chunky, may be b o r d e r l i n e  c o a l .  

( e )  Coa l ,  h a r d ,  b r i g h t  

( f )  C lays tone ,  medium brown, moderately 
ha rd ,  chunky, l e n s i n g  ou t  i n t o  admixture  of 
s e l f  and l i g h t  brown mud. 

( g )  Coa l ,  banded, h a r d ,  most bands  are b r i g h t  
and between 1/8  i nch  and 1 i n c h ,  average l e s s  
t han  1/2 i n c h ,  c l e a t s  w e l l  developed ( o r i e n -  
t a t i o n s  no t  measured), yel low t o  orange r e s i n  
common, a l s o  d i ssemina ted  wh i t e  u n i d e n t i f i e d  
material common. 

( h )  C1aystone;dark brown, moderately haad, 
chunky. 

( i )  Coal ,  same as  ( g ) ,  lower p a r t  f r o z e n .  

Base: S i l t s t o n e ,  sandy,  d a r k  brown, s o f t ,  
w i th  c o a l y  f ragments ,  



of t h e  s i l l  i s  t h e  only obviously thermally metamorphosed por t ion  

of the  lower coa l .  The 14 inches  of crushed c o a l  ( b )  below t h i s  

has  a  s l i g h t l y  "baked" a s p e c t ,  but  t h e  next lower 12 inches  of c o a l  

( c )  does not  i n  i t s  appearance suggest thermal a l t e r a t i o n ,  although 

i t s  unusual l enso id  h a b i t  might be a  v a r i e t y  of shrinkage f r a c t u r i n g  

a r i s i n g  from the  l o s s  of v o l a t i l e s  by heat ing,  o r  t h e  s t r u c t u r e  may 

be assoc ia ted  with t h e  mechanics of i n t r u s i o n  of t h e  s i l l .  The 

presence of t h e  overlying crushed c o a l  suggests  t h i s  l a t t e r  p o s s i b i l i t y .  

Comparison of the  v o l a t i l e  mat ter  content  of t h e  two channel samples 

w i l l  be one approach t o  t h e  problem. 

DISCUSSION -- 
A t h i c k ,  very we l l  consol ida ted  conglomerate u n i t  immediately 

o v e r l i e s  t h e  upper coa l  of t h e  seam a t  l o c a l i t y  D. The s i l l  present  

t h e r e  i s  a  very we l l  consol ida ted  roof rock f o r  t h e  lower c o a l ,  

which, due t o  t h e  p o s i t i o n  of t h e  s i l l ,  i s  t h e  por t ion  of t h e  seam 

which h a s  a mineable th ickness .  The roughly s i m i l a r  s t r a t i g r a p h i c  

p o s i t i o n s  within t h e  Amphitheatre formation of t h e  seam a t  D and 

t h e  coaly horizons a t  B opens t h e  p o s s i b i l i t y  t h a t  these  horizons 

a t  these  two l o c a l i t i e s  a r e  c o r r e l a t i v e .  I f  so ,  then t h e  l i t h o -  

l o g i c a l l y  s imi la r  s i l l s  p resen t  a t  both l o c a l i t i e s  a r e  poss ib ly  

por t ions  of one continuous s i l l  which follows a coa l  seam. 

The hor izons  conta in ing  c o a l  seams near  t h e  top  of t h e  

Amphitheatre formation a t  l o c a l i t i e s  A ,  AA, and C a r e  probably 



c o r r e l a t i v e ,  bu t  d e t a i l e d  measured s e c t i o n s  would be r e q u i r e d  t o  

prove t h i s ,  and d e t a i l e d  work would be  r e q u i r e d  t o  de te rmine  i f  

i n d i v i d u a l  seams a r e  cont inuous  between t h e s e  l o c a l i t i e s .  The 

n a t u r a l  exposures  are i n s u f f i c i e n t  f o r  t h i s  work, and s t r i p p i n g  

and/or diamond c o r e  d r i l l i n g  i s  r e q u i r e d .  

The roof  rock f o r  bo th  c o a l  seams a t  l o c a l i t y  A i s  sha l e .  

Concerning t h e  p o s s i b l e  a l t e r a t i o n  of  c o a l  by oxygenated ground 

wa te r ,  i t  i s  r easonab le  t o  b e l i e v e  t h a t  s i n c e  t h e  p e r i o d  of 

P l e i s t o c e n e  g l a c i a t i o n s  t h e  presence  of a zone of pe rmaf ros t ,  

beginning near  t h e  ground s u r f a c e  and extending t o  d e p t h s  of 200 

t o  300 f e e t  judging by diamond d r i l l i n g  expe r i ence  i n  t h e  Yukon 

( R .  T h e r r i e n ,  p e r s .  corn.), would have p re sen ted  a b a r r i e r  a g a i n s t  

c i r c u l a t i o n  of ground w a t e r .  P r i o r  t o  P l e i s t o c e n e  g l a c i a t i o n ,  

which w a s  r e s p o n s i b l e  f o r  e rod ing  thousands of feet  of bedrock i n  

p l a c e s ,  t h e  c o a l  s e a m s  may have been below t h e  zone of p e n e t r a t i o n  

of oxygenated ground w a t e r .  

After do ing  t h e  s u r f a c e  work and subsu r f ace  prob ing  re- 

q u i r e d  t o  demonstra te  t h e  c o n t i n u i t y ,  t h i c k n e s s ,  and q u a l i t y  of 

seams on t h e  w e s t  s i d e  of t h e  mountain, an  impor tan t  q u e s t i o n  t o  

a s k  nex t  i s  whether mineable t h i c k n e s s e s  of c o a l  occur on t h e  east 

side 01 Niarimdlaae Mountain. 1% so, it could be inferred t h a t  sub- 

s t a n t i a l  r e s e r v e s  u n d e r l i e  t h e  mountain, s i n c e  from t h e  reconna issance  

i n d i c a t i o n s  t h a t  s t r u c t u r a l  s t y l e  i s  one of open, g e n t l e  f o l d i n g ,  



t h e r e  i s  no p a r t i c u l a r  reason  f o r  b e l i e v i n g  t h a t  t h e  p o s i t i o n  of 

t h e  mountain r e l a t e s  t o  t h i c k n e s s e s  o r  c o n t i n u i t y  of c o a l  s e a m s .  

October 6 ,  1970 

R e s p e c t f u l l y  submi t ted ,  

Norman H. U r s e l  A s s o c i a t e s  Limited 

Edwin L. Speelman, l 3 . S ~ .  
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