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REPORT ON RECONNAISSANCE OF BURWASH CREEK FOR COAL FLOAT 
AND NORTH'ERN ACCESS TO AMPHITHmTRE MOUNTAIN ARM 
(TERRITORIAL COAL EXPLORATION LICENCE NO. 19)  

Previous Work 

Amphitheatre Mountain and surrounding t e r r a i n  were 

a e r i a l l y  examined by t h e  w r i t e r  i n  t h e  course of two 

e n c i r c l i n g  he l i cop te r  passes  during f i e l d  work i n  1970. 

Black horizons a r e  v i s i b l e  a t  seve ra l  e l eva t ions  i n  t h e  

"amphitheatrel' developed on t h e  southeast  f a c e  of t h e  

mountain. Cairnes (1915, a s  r epor ted  i n  Bostock, 1957, 

p.380) s t a t e d  t h a t  t h e  s e c t i o n  i n  t h e  amphitheatre included 

". . . . a t  l e a s t  12 seams over 12 inches i n  th ickness ,  t h a t  

conta in  i n  t h e  aggregate  a t  l e a s t  30 f e e t  and probably 

nea r ly  50 f e e t  of l i g n i t e  of good qual i ty ."* Cairnes 

measured one seam 4 f e e t  5 inches i n  th ickness  ( i b i d .  ).  

Muller (1967, p. 113) thought Cairnesl  e s t ima te  of aggregate  

th ickness  t o o  o p t i m i s t i c  s i n c e  ". . . much of t h e  coa l  i s  

sha ly  and of poor q ~ a l i t y . ~ ' ,  and t h e  bes t  seam seen b y  him 

i n  t h e  amphitheatre was 22 inches t h i c k ,  including a  1 inch 

s h a l e  pa r t ing .  I n  r epor t ing  t h e  r e s u l t s  of a  study of 

r a d i o a c t i v i t y  i n  c o a l ,  Cameron and Birmingham (1970, p.21) 

w r i t e  of ". . . a f a i r l y  complete sec t ion  with t e n  t h i n  

seams or coaly l a y e r s  on Amphitheatre Mountain. . . 11 

* "Lignite" of Cairnes i s  now known t o  be  sub-bituminous 
c o a l  ( s e e  Bostock, 1952, p. 42). 



B e t t e r  coa l  seam th icknesses  were measured by 

Muller (1950, a s  repor ted  by Bostock, 1952, p.44) a t  a 

l o c a l i t y  about 15 mi les  south of t h e  c e n t r e  of t h e  amphi- 

t h e a t r e  ". . . a t  an e l eva t ion  of 5,500 f e e t  on a f o r k  

of Berry Creek, a small  t r i b u t a r y  of Badlands Creek, which 

comes down from t h e  s lope  of Mount Hoge oppos i te  Amphi- 

t h e a t r e  Mountain. " Muller (1967, p. 113) l a t e r  r e f e r s  t o  

t h i s  same l o c a l i t y  a s  ". . . a t  t h e  head of south t r i b u t a r y  

of Grani te  Creek.", and on h i s  accompanying map (1177A) 

shows t h e  name "Granite C r . "  f o r  t h e  stream shown previous ly  

on Bostockls  (1952) map (1012A) a s  "Badlands Creek. " A t  

t h i s  l o c a l i t y  Muller ( i b i d . )  measured a 5 '  seam ( a )  and a 

4'2" seam ( b )  separa ted  by 5 '8"  of s h a l e ,  with a few t h i n  

s h a l e  p a r t i n g s  i n  t h e  coal .  A 3'0" bed ( c )  of c o a l  i n t e r -  

bedded with coaly s h a l e  and brown s h a l e ,  and with i c e  i n  

i t s  lower p a r t ,  i s  separated from seam ( b )  by 0'8" of 

clay.  Seam ( a ) ,  h ighes t  i n  t h e  sec t ion  of t h e  t h r e e ,  has 

a roof of unconsolidated sand and g r a v e l ,  and has a f l o o r  

of blocky, f a i r l y  we l l  bedded sha le  (5 '8" t h i c k )  which 

forms t h e  roof f o r  seam ( b ) .  Coal bed ( c )  i s  under la in  

by 8 inches of c l a y ,  i n  t u r n  under la in  by 9 inches of coa ly  

sha le .  



Present  Work 

Since a he l i cop te r  w& not l o c a l l y  a v a i l a b l e  

(Speelman, 1971, p.2-3) t o  provide access  t o  t h e  above 

discussed a rea  of coa l  occurrence south of Badlands Creek, 

i t  was decided t o  reconnoiter  ground access  t o  t h e  northern 

p a r t  of t h e  l i c e n c e  a rea  i n  p repara t ion  f o r  f u t u r e  recon- 

naissance work. It was planned t o  prospect  f o r  c o a l  f l o a t  

i n  streams a t  t h e  same time. Coal had not previously been 

repor ted  i n  Amphitheatre formation t e r r a i n  ly ing  on t h e  

nor th  s lope  of Amphitheatre Mountain. Recent work i n  t h e  

nor theas t  sec to r  of t h e  Niamodlaoc Mountain coal  a r e a  t o  

t h e  e a s t  (Speelman, 1971, p.7-8) had shown t h a t  prospect ing 

f o r ,  and t r a c i n g  of stream f l o a t  coa l  can b e  an e f f e c t i v e  

way of f i n d i n g  coa l  outcrops.  

On August 10, 1971, t h e  w r i t e r  and M r .  S c o t t  Lyle 

drove on t h e  Burwash Creek Road from i t s  junct ion with t h e  

Alaska Highway t o  t h e  base  camp of t h e  Cooper Creek Mining 

Co. , a d i s t ance  of about 2 . 3  miles.  From t h i s  poin t  south 

and westward t o  a poin t  about 0.5 mile west of t h e  base 

camp f o r  M r .  Bessner l s p lace r  mining opera t ion ,  a d i s t ance  

of about 4 mi les ,  t h e  bed of Burwash Creek was prospected 

by ground t r ave r se .  The stream grave l s  had been d is turbed  

and reworked by previous p lace r  mining a c t i v i t y  f o r  



v i r t u a l l y  t h e  e n t i r e  d is tance .  No coa l  f l o a t  was found. 

Traverse r e t u r n  l eg  was by t h e  Burwash Creek Road, which 

i s  l a r g e l y  b u i l t  of stream gravel .  

The a rea  was entered  again on August 20, 1971 when 

an attempt was made t o  t r a v e l  with Cooper Creek Mining Co. 

personnel  by 4 x 4 t r u c k  t o  t h e  v i c i n i t y  of Cooper Creek, 

whence a ground t r a v e r s e  up one of t h e  t r i b u t a r i e s  of 

Burwash Creek flowing o f f  t h e  nor th  s lope  of Amphitheatre 

Mountain was planned. The connection was missed however, 

due t o  t h e  l o c a l  p r a c t i c e ,  unknown t o  u s ,  of observing 

double Daylight Saving Time. 

It i s  recommended t h a t  a reconnaissance crew have 

a 4 x 4 t r u c k  f o r  use  on t h e  Burwash Creek road f o r  access  

t o  t h e  northern p a r t  of t h e  l i c e n c e  area .  Helicopter f l y -  

camps or d a i l y  se t -ou t s  from Burwash Lodge w i l l  be r equ i red  

f o r  reconnaissance work i n  t h e  southern p a r t  of t h e  area .  

A l t e r n a t i v e l y ,  an a i r b o a t  f o r  shallow-draft  t r a v e l  on t h e  

Duke River could provide t r a n s p o r t a t i o n  t o  t h e  mouth of 

. - E,;+ ---;-r,-:~ --- %,%?: fz ,~n tr7+ <b- --+ ~ c $ p ~ ~ ; 2 & $ . ~ . ~ - m ~  t r~~,\-EZ 535 

t h e  southeas tern  por t ion  of t h e  l i c e n c e  a r e a  appear t o  be 

f e a s i b l e .  This  r i v e r - t r a v e l  a l t e r n a t i v e  or supplement t o  

he l i cop te r  access  has t h e  advantage of allowing a continuous 
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gr  ound-level  assessment of one p o s s i b l e  road  c o n s t r u c t i o n  

r o u t e .  M r .  F. J. LeMoignan, of Des t ruc t ion  Bay, owns an  

a i r b o a t  which could  b e  made a v a i l a b l e  wi th  s u f f i c i e n t  

advance n o t i c e .  

November 23,  1971 

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

Norman H. U r s e l  Assoc i a t e s  Limited 

--La# 

Edwin L. Speelman, B.Sc. 
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ABSTRACT 

Minable c o a l ,  p a r t i c u l a r l y  lump-res ini f  e rous  
c o a l ,  was sought dur ing  a p o r t i o n  of t h e  1971 summer f i e l d  
season by prospec t ing  t h e  Amphitheatre fo rmat ion  i n  t h e  
no r theas t  s e c t o r  of Niamodlaoc Mountain. Areal  e x t e n t  of 
sedimentary exposures ,  and t h i c k n e s s  of s t r a t i g r a p h i c  
s e c t i o n  r evea l ed  i n  them, i s  much less than  i n  t h e  1970 
f i c l d  a r e a  on t h e  western  mountainside. S c a t t e r e d  t o  
c l u s t e r e d ,  e r o s i o n - r e s i s t a n t  vo l can ic  bod ie s ,  appa ren t ly  
i n t r u s i v e  vo lcan ic  p lugs ,  form c o n i c a l  landforms (coniforms)  
i n  predominantly Amphitheatre format ion t e r r a i n .  The 
exposed Amphitheatre sediments a r e  poor ly  l i t h i f i e d  t o  
u n l i t h i f i e d  sand, pebbly sand,  s i l t ,  and c l ay .  Thin l e n s e s  
01 banded b l a c k  c o a l  a r e  widespread and common. Larger 
l e n s e s  up t o  6 .5  f e e t  i n  t h i ckness  a r e  p re sen t .  For t h e  
purpose of e x t r a c t i n g  a r e s i n  s e p a r a t e  f o r  a n a l y s i s  and 
t e s t i n g ,  a  semi-bulk sample of c o a l  was taken from t h r e e  
sub jacen t  l enses .  

Should cont inuous seams of c o a l  b e  found i n  t h e  
no r theas t  s e c t o r ,  some of t h e  r e s e r v e s  may b e  amenable t o  
s t r i p  mining. This  p o s s i b i l i t y  a r i s e s  from t h e  combination 
of f l a t - l y i n g  t o  g e n t l y  dipping coa l  measures and f a i r l y  low 
s lope  a n g l e s  on t h e  no r theas t  s e c t o r  lower s lopes .  The 
poorly  i ndu ra t ed  t o  unindurated n a t u r e  of t h e  c l a s t i c  s e d i -  
ments may make f e a s i b l e  t h e  removal of cover by hydrau l i c  
methods. This  i nco rpo ra t e s  a means f o r  concurrent  thawing 
o i  permafros t ,  whose ex t en t  i s  unknown. The c l a s t i c  sediments 
a r e  themselves possessed of a d i spe r sed  l e n s  c o a l  con ten t  
which may b e  p a r t l y  r ecove rab le  i n  t h e  c a s e  of t h e  l a r g e r  
l e n s e s  by s e l e c t i v e  removal dur ing hydrau l i c  s t r i p p i n g ,  
and/or by washing a l l  of t h e  coa l -bear ing  s l u r r y  produced by 
hydrau l i c  s t r i p p i n g .  

The p o s s i b i l i t y  t h a t  t h e  hor izons  bea r ing  c o a l  
beds  a s  found on t h e  western  mountainside i n  1970 a r e  not  
n a t u r a l l y  exposed i n  t h e  n o r t h e a s t  s e c t o r  i s  d i scussed .  It 
i s  concluded t h a t  s t r i p  mining p o t e n t i a l  war ran ts  t r ench ing  
and/or d r i l l i n g  t o  determine i f  t h e  c o a l  seams a r e  p re sen t  
i n  t h i s  s e c t o r .  Reconnaissance geology and prospec t ing  i n  
o the r  unexamined s e c t o r s  of t h e  mountain i s  recommended 
f i r s t ,  fo l lowed by measurement of s t r a t i g r a p h i c  s e c t i o n s  and 
geo log ica l  mapping i n  a l l  s e c t o r s  i n  p r e p a r a t i o n  f o r  t r ench ing  
and/or d r i l l i n g  i n  t h e  n o r t h e a s t ,  and o t h e r  s e c t o r s .  





INTRODUCTION 

Airborne and ground p rospec t ing  dur ing 1970 f i e l d  

work (Speelman, 1970) i n d i c a t e d  t h a t  s e v e r a l  c o a l  seams of 

minable t h i ckness  w e r e  p resen t  i n  t h e  Amphitheatre fo rmat ion  

(Muller ,  1967) ,  on t h e  west s i d e  of Niamodlaoc Mountain. 

Golden yellow t o  orange lump r e s i n  was commonly observed,  

e s p e c i a l l y  i n  t h e  upper seams. Pre l iminary  t e s t s  of mel t ing 

p o i n t  range ,  s o l u b i l i t y ,  and a sh  conten t  (Montgomery, 1970; 

Speelman, 1971, Sec t ion  E) , and a c i d  number, performed on 

smal l  hand-picked r e s i n  samples, a r e  s u f f i c i e n t l y  i n t e r e s t i n g  

t o  warrant  eva lua t ion  of " t h e  complete range  of s o l u b i l i t i e s  

and c o m p a t i b i l i t i e s  of t h e  r e s i n s  i n  v a r i o u s  i n k  s o l v e n t s  

and o i l s  .......... a l s o  .......... so lven t  r e l e a s e  p r o p e r t i e s ,  

colour  va lues ,  and p o s s i b l e  odour l e v e l s .  " (Winandy , 1971). 

For t h i s  t e s t i n g ,  r e s i n  samples each weighing about one 

pound a r e  r e q u i r e d ,  i n  t u r n  r e q u i r i n g  t h a t  r e s i n i f e r o u s  c o a l  

samples weighing s e v e r a l  hundred pounds b e  obta ined.  

It was f i r s t  in tended  t o  camp on t h e  sou theas t e rn  

p o r t i o n  of t h e  mountain, ad j acen t  t o  t h e  Halfbreed Creek 

road ,  and from t h e r e  prospect  t h e  southwestern p o r t i o n  of 

t h e  mountain f o r  r e s i n i f e r o u s  c o a l  i n  t h e  upper hor izons  of 

t h e  Amphitheatre format ion.  During t h e  l a s t  a e r i a l  

reconna issance  obse rva t ions  i n  1970, dark  grey or b l ack  



hor izons  were noted i n  a d d i t i o n a l  s t ream cu t  exposures 

p re sen t  t o  t h e  sou th  of l o c a l i t i e s  C and D (Speelman, 1970, 

P l a t e  1). It was planned t o  t h u s  bo th  extend t h e  western  

mountainside ground prospec t ing  southward, and hope fu l ly  t o  

a l s o  o b t a i n  t h e  d e s i r e d  sample of r e s i n i f e r o u s  c o a l  i n  t h e  

southwestern s ec to r .  A contingency p l an  was t o  r e t u r n  t o  

l o c a l i t y  AA ( i b i d .  , P l a t e  3 - I ) ,  near which t h e  most h igh ly  

r e s i n i f e r o u s  c o a l  was noted i n  1970. Due t o  access  problems 

( i n f r a ) ,  n e i t h e r  p l an  was workable. 

Access t o  t h e  no r theas t e rn  p o r t i o n  of t h e  mountain 

was found t o  be  p o s s i b l e  from a  campsi te  l oca t ed  a s  f a r  up 

t h e  Halfbreed Creek road a s  i t  was p o s s i b l e  t o  go by 4 x 4 

t ruck .  Coal f l o a t  was discovered i n  t h e  c r eek  bed near t h e  

campsi te ,  i n d i c a t i n g  t h a t  c o a l  must ou tc rop  on t h e  e a s t  

s i d e  of t h e  mountain. A f i r m  f i e l d  d e c i s i o n  was then made 

t o  p rospec t  f o r  c o a l  i n  t h e  no r theas t  s e c t o r ,  i n  a n t i c i p a t i o n  

t h a t  r e s i n i f e r o u s  c o a l  might a l s o  b e  found on t h e  e a s t  s i d e  

of t h e  mountain. 

The f i e l d  p a r t y  c o n s i s t e d  of one g e o l o g i s t  ( t h e  

w r i t e r )  and one a s s i s t a n t  ( M r .  S c o t t  L y l e ) ,  w i th  l o c a l  

t r a n s p o r t a t i o n  support  from M r .  J a c k  Gwartney. 

ACCESS 

A loca l ly -based  h e l i c o p t e r  was not a v a i l a b l e  a s  
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was t h e  c a s e  l a s t  year.  In f requent  spot  c h a r t e r s  could 

be  ob ta ined ,  bu t  not  a t  t h e  r e q u i r e d  t i m e s .  Nor could a  

c a t e r p i l l a r - t y p e  t r a c t o r  be  l o c a l l y  ob ta ined  f o r  s e t t i n g  

out  and p ick ing  up a  camp, or  f o r  r e p a i r i n g  bush roads .  

M r .  Maloney bases  a  c o n s t r u c t i o n  bus ines s  i n  Burwash Landing, 

bu t  he was working elsewhere.  

Although t h e  a r e a  i s  eminently s u i t e d  f o r  horseback 

t r a v e l ,  and f ree- ranging  horses  a r e  abundant,  i t  was d i s -  

covered t h a t  i n  f a c t  t h e r e  a r e  no horses  commercially 

a v a i l a b l e  f o r  packing or r i d i n g  except f o r  hunting p a r t i e s  

dur ing  t h e  b i g  game season.  The u s e  of horses  f o r  commercial 

purposes  o the r  than hunt ing appears  t o  b e  a t  va r i ance  wi th  

l o c a l  t r a d i t i o n .  

A bush road ,  pas sab le  by passenger  ca r  f o r  about 

3 mi les  t o  e l e v a t i o n  2975 f e e t  l eaves  t h e  Alaska Highway 

a t  Mile 1089 on t h e  e a s t  s i d e  of Halfbreed Creek. From 

about t h e  4 mi le  po in t  onward, t h e  road  c r o s s e s  and r e c r o s s e s  

t h e  c reek  s e v e r a l  t imes.  It was found t o  b e  p a s s a b l e  by 

4 x 4 t r u c k ,  wi th  some removal of f a l l e n  bou lde r s ,  some 

sho r t  d e t o u r s  around a c t i v e  ea r th f lows ,  and t r a v e l  a t  

reduced speeds over washouts, t o  a  po in t  about 5.5 mi l e s  

from t h e  highway where t h e  e l e v a t i o n  i s  about 3700 f e e t .  A 

camp was set up a t  t h i s  po in t  (F igure  3 )  where a  major 
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west -flowing t r i b u t a r y  of Halfbreed Creek had t h i s  sp r ing  

completely washed ou t  t h e  road  f o r  a d i s t a n c e  of about 100 

yards.  From t h i s  campsite t o  t h e  prospec t  a r ea  l o c a t e d  on 

t h e  no r theas t e rn  lower s lopes  of Niamodlaoc Mountain 

( P l a t e  I ) ,  t h e  average d a i l y  t r a v e r s e  l e n g t h s  were about 

5 miles .  

The average grade of t h e  Halfbreed Creek road  i s  

approximately 2.2% f o r  t h e  f i r s t  3 mi les .  It i s  approxi-  

mately 5.2% f o r  t h e  next 4 mi l e s ,  a t  which p o i n t ,  about 

7 mi les  from t h e  Alaska Highway a t  an e l e v a t i o n  of about 

4000 f e e t ,  t h e  road  e n t e r s  t h e  c o a l  p rospec t  a r e a  unde r l a in  

by t h e  Amphitheatre format ion.  About 2 days of work wi th  

a D-8 c a t e r p i l l a r  t r a c t o r  would be  r e q u i r e d  t o  r e p a i r  t h e  

road f o r  r o u t i n e  acces s  by 4 x 4 v e h i c l e s .  

Subsequent t o  t h e  depa r tu re  of t h e  f i e l d  crew, t h e  

semi-bulk sample of r e s i n i f  erous  c o a l  was removed from near 

t h e  sample s i t e  on Niamodlaoc Mountain t o  Burwash Landing 

by h e l i c o p t e r  (Trans North Turbo A i r  L td . )  over an a i r  

d i s t a n c e  of approximately 10 mi les .  It was f r e i g h t e d  t o  

Whitehorse by t r u c k  (White Pass & Yukon Route) .  

PROSPECTING AND GEOLOGICAL RECONNAISSANCE CONDITIONS AND 
PR OCEDUR ES 

Direc t  p rospec t ing  f o r  c o a l ,  and g e o l o g i c a l  

reconna issance  of e a s t - s i d e  c o a l  measures began wi th  a 
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I)r ic.f , \  i rl)orrlc. c~x;\n~in:\t  i o n  01- 111(. enst  s i d c  i n  1070 n i t c r  

cornplotion o f  ground/airborne work on t h e  w e s t  s i de .  Light-  

coloured sediments ,  appa ren t ly  belonging t o  t h e  Amphitheatre 

fo rmat ion ,  were s i g h t e d  i n  a  f e w  p l a c e s  i n  s t ream c u t s  on 

t h e  lower s l o p e  of t h e  mountain, below t h e  gene ra l  b reak  i n  

s l o p e  above which t h e  reddish-brown, l aye red  S t .  C la re  

Group vo lcan ic s  capping t h e  mountain hold  s t e e p  s l o p e s  and 

form c l i f f s  (PI-a te  3).  Dark grey hor izons ,  which i n v a r i a b l y  

s i g n i f y  c o a l  on t h e  west s i d e ,  were not  s i g h t e d  from t h e  a i r  

on t h e  e a s t  s i d e .  The e a s t - s i d e  lower s l o p e  cu t  banks 

expose much l e s s  of t h e  s t r a t i g r a p h i c  s e c t i o n  than  t h o s e  

on t h e  west s i d e .  

For t h e  p re sen t  (1971) work, two s e t s  of a i r p h o t o s  

cover ing t h e  n o r t h e a s t  s ec to r  a t  one inch  t o  t h e  mi l e  and 

a t  two inches  t o  t h e  mi l e  (approximate) ,  were i n t e r p r e t e d  

f o r  a r e a s  of sedimentary outcrop.  Exposures appeared t o  b e  

conf ined t o  stream c u t s .  T rave r se s  were planned t o  r each  

t h e s e  a r e a s  mainly by fo l lowing  streams i n  order  t o  look  

a l s o  f o r  outcrops  t o o  smal l  t o  d i s c e r n  on t h e  a i rpho tos .  

Travers ing  procedure  inc luded  s i d e  t r a v e r s e s  up smal l  

s u b - t r i b u t a r i e s  of t h e  main eas t - f lowing  t r i b u t a r i e s  of 

Halfbreed Creek (F igure  3 ) .  During t h e  mid-August p e r i o d  



some were d ry ,  and o t h e r s  conta ined  running water and 

could u s u a l l y  b e  fol lowed t o  source  sp r ing  a r e a s .  Some 

of t h e s e  smal l  s t reams e x h i b i t  d isappearance and re- 

appearance a long t h e i r  channels ,  and t h e  l a r g e r  main 

t r i b u t a r i e s ,  whi le  not  completely d i sappear ing  i n t o  t h e i r  

s t r  eam g r a v e l s ,  do e x h i b i t  cons ide rab le  v a r i a t i o n s  i n  

volume of s u r f a c e  f low along t h e i r  channels.  

Some t r a v e r s i n g  i n  s ea rch  of f ro s t -heaved  c o a l  

was undertaken away from stream c u t s  i n  vege t a t ed  a r eas .  

S tone  r ibbons  ( P l a t e  1 3 )  a r e  d i r e c t  evidence of a c t i v e  

f ro s t -heav ing  i n  t h e  a r e a .  The fo l lowing  f e a t u r e s  a r e  

a d d i t i o n a l  evidence t h a t  permafrost  i s  e x t a n t  i n  a t  l e a s t  

some p o r t i o n s  of t h e  a r e a :  ( a )  Small mudf lows observed 

t o  be  most a c t i v e l y  moving when exposed t o  t h e  sun; 

( b )  Daily f l u c t u a t i o n  i n  f low of s t reams not  f e d  by 

g l a c i e r s  or  by snow i n  t h e  late-summer pe r iod  of observa- 

t i o n ;  ( c )  Slump depress ions  probably r e p r e s e n t i n g  thermal  

k a r s t .  Some slump depress ions  a r e  wel l -dra ined  (e .  g. 

P l a t e  1 1 ) ;  o t h e r s  con ta in  water .  Ground i c e  encountered 

i n  a bench c u t  exposure of c o a l  ( P l a t e  8 )  c o n s t i t u t e s  

d i r e c t  evidence of permafrost .  

The gene ra l  procedure i n  stream t r a v e r s i n g  was 

t o  walk on t h e  stream beds,  and observe t h e  banks f o r  



exposure.  Scanning t h e  c r eek  bed i t s e l f  became r e g u l a r  

procedure a f t e r  d iscovery of c o a l  f l o a t  i n  stream g rave l .  

STREAM FLOAT AND FROST HEAVE RESULTS 

Stream F loa t  

Sporad ica l ly  d i s t r i b u t e d  c o a l  f l o a t  was found more 

or  l e s s  cont inuous ly  along t h e  l eng th  of t h e  s t ream p o r t i o n s  

i n d i c a t e d  on F igure  3. I t  i s  u s u a l l y  found a s  smal l  p i l e s  

of coa l  fragments r ep re sen t ing  t h e  weathered d i s i n t e g r a t i o n  

produc ts  of lumps ranging  up t o  s e v e r a l  inch  s i z e .  This  

c o a l  occurs  on f l o o d  levees  and f l o o d  t e r r a c e s ,  a s  w e l l  a s  

underwater i n  t h e  summer channels.  No at tempt  was made t o  

determine t h e  abundance p a t t e r n s  of t h e  c o a l  f l o a t .  The 

o v e r a l l  impression was gained t h a t  a l though  some f a i r l y  

continuous s e c t i o n s  show higher  abundance than o t h e r s ,  t h e  

average abundance i n ,  say,  a  1000 f o o t  s t r e t c h  of s t ream 

channel  would be  roughly equiva len t  t o  t h e  average abun- 

dance i n  any o ther  1000 f o o t  s t r e t c h .  The probable  r a p i d  

downstream d i s p e r s a l  of c o a l  dur ing sp r ing  f lood ing ,  and 

t h e  tendency of lumps t o  r a p i d l y  d i s i n t e g r a t e  on s u r f a c e ,  

means t h a t  t h e  common presence  of c o a l  f l o a t  i n  a  stream 

v i r t u a l l y  proves t h a t  c o a l  ou tc rops  somewhere a long t h a t  

stream. Upstream from t h e  c o a l  l e n s e s  a t  cu t  bank L o c a l i t y  

B (F igure  3, P l a t e s  15 and 16)  no o ther  bedrock c o a l  was 
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seen ,  and no f l o a t  could be  found,  though t h e  stream bed 

was examined up t o  t h e  S t .  C l a r e  Group vo lcan ic  ou tc rops .  

Fros t  Heave 

Fros t  heave c o a l  was found i n  one a r e a  cen t r ed  

about 400 f e e t  sou theas t  of L o c a l i t y  A (F igure  3, P l a t e  3 ) .  

Here c o a l  fragments occur r ing  s p o r a d i c a l l y  over an a r e a  of 

vege t a t ed ,  marshy mountainslope must have been t r a n s p o r t e d  

t o  s u r f a c e  by f r o s t  heaving. 

BEDROCK RESULTS 

L o c a l i t y  A 

L o c a l i t y  A i s  a  c u t  bank on t h e  sou th  s i d e  of a  

t r i b u t a r y  of Halfbreed Creek (F igu re  3 ,  P l a t e s  4  through 9 ) .  

The t r i b u t a r y  i s  not shown on NTS Sheet  1 1 5 ~ / 6  ( F i r s t  

e d i t i o n ) ,  b u t  was f lowing i n  mid-August, 1971. The exposure 

extends i n  a  southwest-nor theast  d i r e c t i o n  f o r  about 800 

f e e t  along t h e  s t ream,  and s l o p e  d i s t a n c e s  t o  t h e  t o p  of  

t h e  bank a r e  about 60 t o  100 f e e t .  

Ves icu la r  t o  h igh ly  v e s i c u l a r  reddish-brown 

vo lcan ic  rocks ,  probably i n t r u s i v e ,  comprise t h e  n o r t h e a s t  

end of t h e  exposure ( P l a t e  4 )  and va r ious  vo lcan ic s  a l s o  

occur i n  t h e  southwestern  p o r t i o n  ( P l a t e  5 ) .  Very poor ly  

i ndu ra t ed  c l a s t i c  sediments,  e s s e n t i a l l y  f l a t  l y ing ,  com- 

p r i s e  about 80% of t h e  exposed rocks .  I n  t h e  upper p a r t  



o f  1 \ I ( \  I)nnlc, piilc ye3 l o w  anti 1 igh t  brown, v m y  s o f t  , 
a r g j  1 l aceous  sandstone i s  p r e s e n t .  The sand i s  s l i g h t l y  

l i t h i f i e d ,  holding s t e e p e r  ou tc rop  f a c e s  t han  would 

loose  sand ( P l a t e  5 ) .  Lenses of s o f t ,  brown c lays tone-  

s i l t s t o n e  and of b r i t t l e  c o a l  a r e  p re sen t .  I n  t h e  lower 

p a r t  of t h e  bank, low-re l ie f  badlands topography i s  

e x h i b i t e d  by i n t e r m i t t e n t  exposures of a  white-weathering 

( P l a t e s  6 ,  7 ,  8 and 9 ) ,  p a l e  greyish-green,  g r i t t y ,  pebble-  

bear ing  sandstone.  T h i s  micaceous sandstone i s  massive 

a n d  very poor ly  indura ted .  The pebbles  i nc lude  w e l l -  

rounded whi te  q u a r t z ,  and c l a s t s  of ( a )  va r ious  vo lcan ic  

l i t h o l o g i e s ,  ( b )  c o a l ,  and ( c )  green s i l t s t o n e .  T h i s  i s  

t h e  only s i g n i f i c a n t l y  rudaceous u n i t  observed i n  t h e  

no r theas t  s e c t o r .  

The l a r g e r  coa l  l e n s e s  occur i n  t h e  lower p a r t  

of t h e  upper bank sands tones ,  near t h e  con tac t  w i th  t h e  

lower bank sandstone.  One of t h e  l a r g e s t  l e n s e s ,  6.5 f e e t  

t h i c k ,  was exposed by s e v e r a l  bench c u t s  ( P l a t e  8 ) .  A 

few f e e t  i n  from t h e  o r i g i n a l  s l o p e  s u r f a c e  t h i s  c o a l  was 

s o l i d l y  f rozen .  A 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  which 

inc ludes  t h e  t h i c k e s t  p a r t  of t h i s  c o a l  l e n s  i s  given i n  

Table 1. 

Another s i z e a b l e  l e n s  of c o a l ,  occur r ing  west of 
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TABLE 1 

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 v  A 

E leva t ion :  4730' (approx.  ) 

Thickness of Unit Li thology 

Not measured 

2 ( t o p  covered)  

Not measur ed , 
mainly covered 

Not measured, 
lower p o r t  i on  covered 

Sandstone,  a r g i l l a c e o u s ,  p a l e  yellow 
and l i g h t  brown, very s o f t  , with  
t h i n  l e n s e s  of s o f t ,  brown, c l ays tone -  
s i l t s t o n e  and b r i t t l e  c o a l .  

Sandstone,  moderately coarse-gra ined ,  
p a l e  yellow, very s o f t ,  w i t h  t h i n  
l e n s e s  of coa l .  

Clay, s i l t y ,  l i g h t  brown, upper two- 
t h i r d s  unindurat  ed, lower one- 
t h i r d  chunky, s o f t ;  wi th  t h i n  
l e n s e s  of coa l .  

Coal, banded, f a i r l y  hard ,  c l e a n ,  
and b r i t t l e ,  occur r ing  i n  a  l e n s  
a t  l e a s t  15' wide ( s i d e s  cove red ) ,  
f rozen  a  few feet beneath  su r f ace .  

Sand, a r g i l l a c e o u s ,  medium g rey ,  
f rozen  a  few feet beneath  sur face .  

Sandstone,  pebbly,  g r i t t y ,  micaceous , 
" s a l t  -and-pepper" t ype ,  p a l e  
g rey ish-green ,  whi te ,  weather ing,  
pebbles  i n c l u d e  well-rounded whi te  
qua r t z  and c l a s t s  of va r ious  
vo lcan ic  l i t h o l o g i e s ,  of c o a l ,  
and of green s i l t s t o n e ;  very s o f t ,  
massive, ou tc rops  form subdued 
badlands topography. 

Base: Stream 
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t hc. ; ~ t ~ o v c ~ ,  h a s  bcon intrutlccl by n dyke which i s  f i n e -  

t o  medium-grnincd, s l i g h t l y  p o r p h y r i t i c ,  l i g h t  t o  medium 

grey,  buff -weathering,  appa ren t ly  a l t e r e d ,  and con ta ins  

disseminated carbonaceous mat te r .  Though l e s s  p o r p h y r i t i c ,  

t h i s  body i s  on t h e  whole s i m i l a r  i n  l i t h o l o g i c  appearance 

t o  t h e  s i l l  found i n t r u d i n g  c o a l  a t  wes t - s ide  Loca l i t y  D 

(Speelman, 1970, p. 5 ,  1 3  and Table  3 ,  p. 14)  and l a t e r  

s t u d i e d  i n  some d e t a i l  (Speelman, 1971, Sec t ion  D ) .  The 

dyke i s  about 10 f e e t  h igh and 15 f e e t  wide ( P l a t e  9 ) .  

Contact metamorphism of c o a l  i s  ev iden t .  B r i e f l y  examined, 

t h e  mesoscopic zones of a l t e r e d  c o a l  a r e  not a s  w e l l  

def ined  a s  t hose  a t  t h e  wes t - s ide  i n t ruded  c o a l  l o c a l i t y .  

L o c a l i t y  B 

On t h e  next  t r i b u t a r y  stream t o  t h e  sou th  of 

t h a t  hos t ing  L o c a l i t y  A ,  and approximately 3500 f e e t  south  

of t h a t  l o c a l i t y ,  t h e r e  i s  another  prominent northwest-  

i a c i n g  c u t  bank, t h e  e a s t e r n  p o r t i o n  of which i s  des igna ted  

Loca l i t y  B ( P l a t e s  12,  1 3  and 1 4 ) .  Along t h e  exposure,  

t h e  maximum v e r t i c a l  r i s e  from a  po in t  on t h e  stream bed 

t o  t o p  of ad j acen t  cu t  bank i s  about 65 f e e t .  The p l a c e  

of maximum v e r t i c a l  exposure happens t o  b e  t h e  l o c a t i o n  of 

t h e  t h r e e  l a r g e s t  c o a l  l e n s e s  now r e v e a l e d  i n  t h e  c u t  bank. 

A measured s e c t i o n  (Table  2 ) ,  which inc luded  t h e  



TABLE 2 

Measured 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  B 

E leva t ion :  4750' (approx . )  
( t o p  of c o a l )  

Thickness of Unit Li thology 

2 '0"  ( t o p  covered)  ( a )  Sandstone,  medium-grained t o  
moderately coarse-gra ined ,  
yel lowish-grey,  chunky, s o f t  , 
(poor ly  i ndu ra t ed )  . 

( b )  Claystone,  yel lowish-grey,  chunky, 
s o f t ,  becoming smal le r  chunks 
in termixed with  w e t  c l a y  i n  
lower one-half .  

( c )  S i l t s t o n e ,  medium-grey, chunky, 
s o f t .  

( d )  S i l t s t o n e ,  medium-brown, chunky, 
s o f t .  

( e )  Clay,  l i g h t  g rey ,  wi th  t h i n  l e n s e s  
of coa l .  

2 '8" ( t h i c k e s t  p a r t  of l e n s ) ( f )  Coal ,  medium and t h i c k  banded, 
f a i r l y  ha rd ,  c l e a n ,  and b r i t t l e ,  
occur r ing  i n  a  l e n s ,  about 16 '  
wide, which i s  t h e  westernmost 
of a  group of t h e  3 l a r g e s t  c o a l  
l e n s e s  occur r ing  a t  L o c a l i t y  B 
from which composite semi-bulk 
sample NHUA 8/18/71-4,5,6 was 
taken f o r  r e s i n  e x t r a c t i o n ,  
d isseminated mainly p a l e  yel low 
t o  golden yellow lump r e s i n  
p re sen t  i n  low concent ra t ion .  

( g )  Sandstone,  coa ly ,  medium-grained 
t o  moderately coarse-gra ined ,  
b r i t t l e  (medium i n d u r a t i o n ) .  



( h )  Sandstone,  coarse-gra ined ,  micaceous, 
"sal t-and-pepper" t ype ,  l i g h t  
yellowish-brown, dark buf f  t o  
orange-brown s t a i n i n g  common, 
very  s o f t  (very  poor ly  i n d u r a t e d ) ,  
w i th  v a r i o u s  l e n s e s  c o n s i s t i n g  of 
one o r  more, o f t e n  a l l  t h r e e ,  of 
t h e  fo l lowing  l i t h o l o g i e s :  
(1) medium-grey t o  g reen ish-grey ,  
s o f t ,  chunky c l ays tone ,  ( 2 )  c o a l ,  
( 3)  medium-brown t o  dark-brown 
s i l t s t o n e  t o  f i n e - g r a i n e d  t o  
coarse-gra ined  sandstone.  

4'0' '  ( ba se  covered)  ( i)  Sandstone,  coar  se-grained,  " s a l t  -and- 
peppert1 t y p e ,  l i g h t  g rey ,  very  
s o f t  (very poor ly  i n d u r a t e d ) ,  some 
cross-bedding , with  l e n s e s  of s o f t  , 
f o s s i l i f  e rous  (carbonaceous) ,  brown 
weather ing,  medium-grey s i l t  s t o n e  
t o  sandstone.  (Note: To t h e  e a s t  
of t h i s  measured s e c t i o n  s i t e ,  i n  
t h i s  sandstone u n i t  ( i) ,  occur 
t h e  o the r  two c o a l  l e n s e s  sampled 
t o  make up p a r t  of composite semi- 
b u l k  sample NHUA 8/18/71-4,5,6. ) 

Covered 

Base: Stream 
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westernmost and l a r g e s t  c o a l  l e n s  ( P l a t e s  15 and 16 )  i n  

i t s  t h i c k e s t  p o r t i o n ,  was measured from t h e  c reek  t o  a  

po in t  halfway up t h e  cu t  bank. This  i s  a  s imple  s t r a t i -  

g raphic  s e c t  i on  s i n c e  t h e  bedrock sediments,  which a r e  l a r g e l y  

poor ly  i ndu ra t ed  yel lowish-grey,  l i g h t  yellowish-brown, and 

l i g h t  grey sandstone,  t oge the r  wi th  l e n s e s  of f i ne r -g ra ined ,  

u s u a l l y  darker  c l a s t i c s  and of c o a l ,  a r e  e s s e n t i a l l y  f l a t -  

ly ing .  The t o p  of t h e  measured s e c t i o n  ends i n  t h e s e  

Amphitheatre format ion sediments which, more or  less exposed, 

a l s o  comprise t h e  s e c t i o n  i n  t h e  upper p a r t  of t h e  c u t  bank. 

These Amphitheatre fo rmat ion  s t r a t a  a r e  o v e r l a i n ,  

appa ren t ly  paraconformably, by w e l l - s t r a t i f i e d  sand,  g r a v e l ,  

and boulder beds of a  predominantly reddish-brown colour  

( P l a t e  1 4 ) .  Provenance of t h e s e  g r a v e l s  i s  t h e  S t .  C la re  

Group, ou tc rops  of which a r e  p re sen t  i n  t h e  stream c u t  on 

t h e  f a r  r i g h t  hand s i d e  i n  P l a t e  13. S t r a t i g r a p h i c  p o s i t i o n  

of hor izons  bear ing  t h e  l a r g e r  c o a l  l e n s e s  a t  L o c a l i t y  B 

i s  es t imated  t o  be  roughly 100 f e e t  s t r a t i g r a p h i c a l l y  below 

t h e  lowest S t .  C l a r e  Group vo lcan ic  f lows.  Age of t h e  

s t r a t i f i e d  g r a v e l s  i s  T e r t i a r y  or  younger. 

The o the r  two main c o a l  l enses  a t  L o c a l i t y  B a r e  

v i s i b l e  i n  P l a t e s  15 and 16. A s  measured a long t h e  s t ream,  

t h e  west end of t h e  middle l e n s  i s  approximately 12 f e e t  
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l c n s c s  occur i n  t h e  l i g h t  grey sandstone u n i t  ( i ) ,  t h e  

t o p  of which, i n  t h e  measured s e c t i o n  (Table  2 ) ,  i s  1 4  

f e e t  5 inches  below t h e  b a s e  of t h e  west c o a l  l ens .  

Exposed l e n g t h  (or  width)  of t h e  middle l e n s  i s  6  f e e t ,  

and maximum th i ckness  i s  10 inches .  For t h e  e a s t  l e n s  

t h e s e  dimensions a r e  3 f e e t ,  and 16 inches ,  r e s p e c t i v e l y .  

Both l e n s e s  a r e  o v e r l a i n  by dark  brown, s o f t ,  chunky 

s i l t s t o n e - c l a y s t o n e ,  and unde r l a in  by a  brown, r e s i n i f e r o u s ,  

coa ly  sandstone which, over a  few inches ,  grades  i n t o  l i g h t  

grey sands tone  u n i t  ( i)  . Simi l a r  l e n s  "sandwiches" con- 

s i s t i n g  of c o a l  between over ly ing  f i n e  c l a s t i c s  and under- 

l y ing  coa r se r  c l a s t i c s ,  bo th  ( roof  and f l o o r )  be ing  darker  

than t h e  enc los ing  sandstone,  were a l s o  observed f o r  

smal ler  c o a l  l e n s e s  occu r r r ing  i n  l i g h t  ye l lowish  brown 

sands tone  u n i t  ( h )  (Table 2 ) .  

The c o a l  appears  megascopically t o  b e  dominantly 

v i t r a i n ,  medium and t h i c k  banded. The v i t r e o u s  l u s t r e  

of t h e  v i t r a i n  i n d i c a t e s  a  higher  r ank  than  l i g n i t e  

(Schopf , 1960, p. 48 ) . Clea t  i s  poor ly  developed; t h e r e f  o r e  

t h e  c o a l  i s  probably of sub-bituminous rank.  I t  i s  

i n t e r e s t i n g  t o  no te  t h a t  c o a l  i s  t h e  ha rdes t  rock  p re sen t  

i n  t h e  l o c a l  s e c t i o n .  
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Lump r e s i n ,  averaging about 1 t o  3 m i l l i m e t r e s  

i n  diameter ,  and g e n e r a l l y  f i n e r - g r a i n e d  t h a n  t h a t  observed 

i n  1970 i n  upper seams on t h e  w e s t  s i d e  of t h e  mountain, 

was observed i n  t h e  3 l a r g e  l enses .  It occurs  s p a r s e l y  

more o r  l e s s  throughout t h e  t h i ckness  of t h e  l e n s e s ,  bu t  

i s  u s u a l l y  more abundant i n  lower p a r t s ,  and i s  a l s o  

p re sen t  i n  t h e  coa ly  sandstone immediately under lying 

t h e  l e n s e s .  Lump r e s i n  i n  t h e  l a t t e r  t ype  of occurrence 

tends  t o  b e  amber t o  dark amber i n  c o n t r a s t  w i t h  t h e  l a r g e l y  

p a l e  yellow t o  golden yellow r e s i n  v i s i b l e  w i t h i n  c o a l  

l enses .  Average abundance of r e s i n  a c r o s s  f u l l  t h i ckness  

of l e n s e s  i s  roughly es t imated  a t  0.5%, or  less, and i s  

thus  a l s o  l e s s  t han  es t imated  f o r  some wes t - s ide  occurrences  

observed i n  1970. 

A semi-bulk sample (approximately 560 l b s ) ,  com- 

p r i s e d  of c o a l  from t h e  e a s t ,  middle, and west c o a l  l e n s e s ,  

was taken i n  an a t tempt  t o  e x t r a c t  enough r e s i n  f o r  commercial 

t e s t  purposes  ( s e e  Appendix 1 f o r  d e s c r i p t i o n  of sampling 

procedure)  . 
Other Stream-Cut Ekposures of Sediments 

A number of o the r  exposures of Amphitheatre f o r -  

mation sediments occur a long  stream-cut banks a t  e l e v a t i o n s  

below L o c a l i t i e s  A and B i n  t h e  n o r t h e a s t  s e c t o r  ( e . g . , s e e  

P l a t e  2 ) .  The exposed sediments,  sand,  s i l t  and c l a y ,  a r e  
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Li.<jhl-colourct l  and u n l i t h i f i c d  t o  poor ly  l i t h i f i e d .  Thin 

l c n s c s  of coal  a r p  common i n  a l l  cases .  A d i s t i n c t i v e  

whit  e-weathering colour i s  not i c e a b l e  a t  most exposures ,  

and t h i s ,  toge ther  wi th  t h e  presence  of c o a l ,  h e l p s  t o  

d i s t i n g u i s h  t h e s e  T e r t i a r y  sediments from unconso l ida ted  

Recent c l a s t i c  sediments which may a l s o  occur along t h e  

streams.  However, along Halfbreed Creek, downstream from 

t h e  no r theas t  sec tor  of t h e  Niamodlaoc Mountain coa l  a r e a  

(F igure  3), t h e r e  a r e  some d e p o s i t s  of white-weathering 

sand i n  which c o a l ,  occur r ing  i n  s t r e a k s  and l e n s e s ,  i s  

e s s e n t i a l l y  unconso l ida ted ,  and may be  c l a s t i c ,  reworked 

ma te r i a l .  If s o ,  t h e s e  a r e  probably Recent beds ,  c o n s i s t i n g  

of reworked T e r t i a r y  age  Amphitheatre format ion sediments. 

Coniform Exposures of Volcanic I n t r u s i v e s  

S o l i t a r y  c o n i c a l  landforms, o r  coniforms,  a  f e w  

f e e t  o r  t e n s  of f e e t  t o  a  few hundred f e e t  wide a t  base ,  

occur a s  p r o j e c t i o n s  d o t t i n g  t h e  r o l l i n g  lower s lopes .  * 

C l u s t e r s  of coniforms occur near t h e  t o p  of t h e  lower 

s l o p e  ( s e e  P l a t e  S O ) ,  forming catchments behind which marshy 

a l l u v i a l - c o l l u v i a l  s l o p e s  g e n t l y  r i s e  toward t h e  b a s e  of 

t h e  upper s lopes .  

*Coniform - Here proposed and de f ined  a s  a  cone-shaped land- 
form of any s i z e ,  bu t  f o r  t h e  l a r g e r  examples t h e  term i s  
superceded by terms such a s  "mountain peak1', "peak", o r  
"mount ' I ,  a l r e a d y  i n  common usage. 



Outcrops occur on most coniforms, and on s e v e r a l ,  

b r i e f  examinations were made. The rocks  when f r e s h  a r e  

g rey  or  reddish-brown, mainly reddish-brown weather ing,  f i n e -  

t o  medium-grained vo lcan ic  rocks ,  wi th  massive,  amygdaloidal ,  

and v e s i c u l a r  t o  h igh ly  v e s i c u l a r  s t r u c t u r a l - t e x t u r a l  

v a r i e t i e s .  Flow l a y e r i n g  was not d e t e c t e d ,  and i n  t h e  f e w  

c a s e s  where s t r u c t u r a l - t e x t u r a l  c o n t a c t s  w e r e  d e t e c t e d ,  

t h e s e  were moderately t o  s t e e p l y  i n c l i n e d .  

Except f o r  t h e  dyke/coal ( i n t r u s i v e )  con tac t  a t  

c u t  bank L o c a l i t y  A ,  no well-exposed volcanic/sediment 

contac t  was observed. However, i t  i s  reasonably  c l e a r  t h a t  

t h e  l a t e r a l  c o n t i n u i t y  of sedimentary u n i t s  must b e  i n t e r -  

rup ted  by vo lcan ic  bodies  exposed on t h e  e a s t  end of t h e  c u t  

bank, and near i t s  west end. The p r o j e c t e d  con tac t  r e l a t i o n -  

s h i p s  a r e  e i t h e r  i n t r u s i v e ,  o r  c o n s t i t u t e  nonconf ormit  ies. 

I n  t h e  l a t t e r  ca se ,  t h e  vo lcan ic  u n i t s  would b e  vo lcan ic  

cones o r  domes from which d e t r i t u s  was shed t o  accumulate 

i n  f l a n k i n g  sedimentary u n i t s .  It seems more l i k e l y  t h a t  

t h e  former a l t e r n a t i v e  i s  t h e  c a s e ,  and t h a t  t h e  coniform- 

forming vo lcan ic  bodies  a r e  e r o s i o n - r e s i s t a n t  vo l can ic  plugs .  

D I  SCUS SI  ON 

Poss ib l e  C o r r e l a t i o n s  

No immediately apparent  marker hor izon has  been 

found i n  t h e  Amphitheatre fo rmat ion  a s  a r e s u l t  of t h e  1970 
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and 1971 reconna issance  f i e l d  work. Coal seams exposed 

on t h e  west s i d e  of Niamodlaoc Mountain a r e  p o t e n t i a l  

markers, and t h e  lowermost vo l can ic  f lows  i n  t h e  over ly ing  

S t .  C la re  Group should be  examined f o r  marker bed p o t e n t i a l  

i n  f u t u r e  work. Even i f  good marker hor izons  cannot be  

found,  s e c t i o n s  comprising a s  much s t r a t i g r a p h i c  t h i ckness  

a s  p o s s i b l e  should be measured a t  s e v e r a l  p l a c e s  of a v a i l a b l e  

exposure around t h e  mountain. There may be d e t e c t a b l e  

p a t t e r n s  of s t r a t i g r a p h i c  success ion  and of l a t e r a l  f a c i e s  

v a r i a t i o n  from which t o  judge i f  a  c o a l  seam p r e s e n t  a t  one 

l o c a l i t y  i s  or i s  not p re sen t  i n  t h e  success ion  a t  another  

l o c a l i t y .  The s h o r t  s e c t i o n s  measured a t  v a r i o u s  c o a l  

l o c a l i t i e s  a r e  inadequa te  b a s i s  f o r  judgement u n t i l  some 

f e e l i n g  f o r  r a p i d i t y  o r  s c a l e  of f a c i e s  changes can b e  

gained by measuring g r e a t e r  t h i cknesses  of s t r a t a  a t  

d i f f e r e n t  p l aces .  

Due t o  l a c k  of sedimentary ou tc rops  between 

L o c a l i t i e s  A and B ( l 9 7 l ) ,  which a r e  about 3500 f e e t  a p a r t ,  

t h e  i n t e rven ing  s t r u c t u r e  i s  unknown. Observable s t r u c t u r e  

i s  e s s e n t i a l l y  f l a t - l y i n g  a t  bo th  l o c a l i t i e s ,  and both l i e  

a t  approximately t h e  same e l e v a t i o n s  (conf .  Tables 1 and 2 ) ,  

s o  they could have s t r u c t u r a l  hor izons  i n  common. I n  

comparing s t r a t i g r a p h y ,  we n o t e  t h a t  a t  bo th  l o c a l i t i e s  t h e  



l a r g e r  c o a l  l enses  occur near a  con tac t  o r  t r a n s i t i o n  between 

grey sands tones  and over ly ing  sandstones  which a r e  mainly 

yellow o r  brown. T h i s  g e n e r a l i z a t i o n  igno res  s t r a t i g r a p h i c  

d e t a i l s ,  and i n  d e t a i l ,  no l i t h o l o g i c  c o r r e l a t i o n  i s  

apparen t .  This  does not p rec lude  c o r r e l a t i o n  between t h e  

more prominently coal-bear ing hor izons  a t  t h e  two l o c a l i t i e s ,  

and t h i s  remains a  p o s s i b i l i t y .  

S t r a t i g r a p h i c  s e p a r a t i o n s  between prominent coa l -  

bear ing  hor izons  and one p o t e n t i a l  s t r a t i g r a p h i c  marker, 

t h e  lowest vo lcan ic  f low i n  t h e  over ly ing  S t .  C l a r e  Group, 

has not been measured on t h e  w e s t  s i d e  (1970) ,  nor i n  t h e  

no r theas t  s e c t o r  (1971) of Niamodlaoc Mountain. T h i s  

s e p a r a t i o n  a t  L o c a l i t y  B (1971) i s  roughly es t imated  a t  

100 f e e t .  Grea te r  u n c e r t a i n t y  a t t a c h e s  t o  any e s t i m a t e  

of t h i s  s e p a r a t i o n  a t  Loca l i t y  A (1971) ,  up-slope from 

which t h e  lower S t .  C l a r e  Group f lows a r e  l e s s  w e l l  exposed 

than a t  Loca l i t y  B, and t h o s e  which a r e  exposed ( P l a t e  3)  

a r e  a l s o  l a t e r a l l y  ( t o  t h e  w e s t )  f a r t h e r  removed from t h e  

c o a l  l o c a l i t y  than i s  t h e  c a s e  a t  L o c a l i t y  B. However, a  

very rough e s t ima te ,  made by p r o j e c t i n g  t o  a  h y p o t h e t i c a l  

s imple s t r a t i g r a p h i c  s e c t i o n  s i t u a t i o n ,  g ives  us  a  separa-  

t i o n  a t  Loca l i t y  A some 2 t o  3 t imes t h a t  a t  L o c a l i t y  B. 

A somewhat s i m i l a r  s i t u a t i o n  e x i s t s  on t h e  west 



s i d e  where a t  Loca l i t y  C (1970) s t r a t i g r a p h i c  d i s t a n c e  

from base  of S t .  C l a r e  Group down t o  t h e  uppermost seam 

(3% f o o t  t h i c k )  of t h e  t h r e e  main upper seams i s  roughly 

e s t ima ted  a t  100 f e e t .  To t h e  n o r t h  a t  L o c a l i t y  A (1970) 

t h e  e s t i m a t e  i s  aga in  more u n c e r t a i n  than  a t  C (1970) ,  b u t  

s e p a r a t i o n  i s  a l s o  thought t o  be  g r e a t e r  t han  a t  L o c a l i t y  

C. The middle seam (6  f o o t  t h i c k )  and t h e  lowest seam 

( 3 i  foo t  t h i c k )  a t  L o c a l i t y  C (upper seams, 1970) a r e  

r e s p e c t i v e l y  31 f e e t  and 43 f e e t  s t r a t i g r a p h i c a l l y  below 

t h e  uppermost seam (Speelman, 1970, Table  2 ,  p. 1 2 ) .  

If t h e  hor izons  bear ing  t h e  l a r g e r  c o a l  l e n s e s  

a t  no r theas t  s e c t o r  L o c a l i t i e s  A and/or B (1971) c o r r e l a t e  

wi th  a  hor izon conta in ing  one of t h e  upper seams a t  west-  

s i d e  L o c a l i t i e s  A ,  AA, o r  C (1970) ,  t hen  one of t h o s e  

seams has  appa ren t ly  become lensy  t o  t h e  e a s t  and n o r t h e a s t .  

On t h e  o ther  hand, some of t h e  upper seams p re sen t  on t h e  

west s i d e ,  i f  continuous beneath  t h e  mountain, could b e  

p re sen t  on t h e  e a s t  s i d e  some t e n s  of f e e t  lower down i n  

t h e  s e c t i o n  than t h e  lowest exposures ( P l a t e s  6  and 14 )  a t  

t h e  no r theas t  s e c t o r  L o c a l i t i e s  A and B (1971).  On t h e  

western  mountainside t h e  upper seams a r e  only s l i g h t l y  more 

r e s i s t a n t  i n  ou tc rop  than t h e  sediments wi th  which they  a r e  
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i n t e r l a y e r e d .  The c o a l  observed i n  l e n s e s  i n  t h e  n o r t h e a s t  

s e c t o r ,  a l though more competent t han  hos t  sediments i n  

f r e s h  exposure,  appears  t o  weather r a p i d l y  t o  smal l  p i e c e s ,  

and i s  no more r e s i s t a n t  i n  ou tc rop  than t h e  hos t  sediments.  

Taking t h e s e  two f a c t s  i n t o  c o n s i d e r a t i o n ,  we can p r e d i c t  

t h a t  i f  an upper seam i s  p r e s e n t  i n  t h e  no r theas t  s e c t o r ,  

i t  w i l l  b e  l i t t l e  l i k e l y ,  o r  no more l i k e l y  t o  ou tc rop  

than t h e  s o f t  sediments i n  t h a t  s e c t o r ,  and t h e s e  seldom 

outc rop  except a t  some p l a c e s  i n  s t ream c u t s .  

Trenching and D r i l l i n g  Required 

I n  summary, t h e r e  i s  no evidence t h a t  t h e  upper 

seams a r e  p resen t  i n  t h e  n o r t h e a s t  s e c t o r  of t h e  mountain, 

bu t  exposure i s  i n s u f f i c i e n t  t o  determine i f  they  a r e  

absent .  I n  view of t h e  important  imp l i ca t ions  f o r  seam 

c o n t i n u i t y  t h a t  t h e i r  p resence  on t h e  e a s t  s i d e  could have, 

i t  i s  worth 1 or 2 d r i l l  probes  and/or long t r enches ,  t o  

determine whether o r  not they  a r e  p re sen t .  

Regarding t h e  lower seam occur r ing  on t h e  west 

s i d e  a t  L o c a l i t y  D (1970) and poss ib ly  a t  L o c a l i t y  B (1970) ,  

i t  i s  roughly e s t ima ted  t h a t  i f  p r e sen t  i n  t h e  n o r t h e a s t  

s e c t o r  i t  w i l l  b e  a t  an e l e v a t i o n  around 4000 f e e t .  But 

t h e  lowest s u r f a c e  e l e v a t i o n  i n  t h i s  s e c t o r  of t h e  

Niamodlaoc Mountain c o a l  a r e a ,  i n  t h e  bottom of Halfbreed 
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Creek, i s  a l s o  about 4000 f e e t .  Therefore ,  a  v e r t i c a l  

subsur face  probe of s e v e r a l  t e n s ,  perhaps up t o  a  f e w  

hundred f e e t ,  from a  low e l e v a t i o n  se t -up ,  i s  r e q u i r e d  t o  

t e s t  f o r  t h e  presence of t h e  lower seam i n  t h e  n o r t h e a s t  

s ec to r .  I t  i s  d e s i r a b l e  t o  f i r s t  do t h e  above d i scussed  

s e c t i o n  measurement work, i n  o rder  t o  r e f i n e  t h e  e s t i m a t e  

of t h e  expected e l e v a t i o n  of t h e  seam, and thus  dec ide  what 

l eng th  of d r i l l  h o l e  would c o n s t i t u t e  an adequate search.  

S t r i p  Mining P o t e n t i a l  

I t  i s  roughly e s t ima ted  t h a t  50% or  more of t h e  

lower no r theas t  mountain s l o p e ,  mainly unde r l a in  by coa l -  

bea r ing  Amphitheatre format ion sediments ,  l i e s  a t  a  7 t o  

17% grade.  The sedimentary u n i t s  a r e  f l a t - l y i n g  t o  g e n t l y  

dipping.  I n  t h i s  no r theas t  lower-slope sec to r  of t h e  

mountain a lone ,  t h e r e  i s  thus  an e s t ima ted  a r e a  of about 

1 square  mile  i n  which bedrock s t r u c t u r a l  a t t i t u d e s  and 

s l o p e  a t t i t u d e s  on an average d iverge  by less than  100. 

Th i s  cond i t i on  of near -con junc t ion  between bedrock and 

s lope  a t t i t u d e s  i s  f avourab le  f o r  s t r i p  mining. Moreover, 

i f  continuous c o a l  seams can b e  found i n  t h i s  s e c t o r ,  i t  

appears  t h a t  t h e  bedrock m a t e r i a l  t o  b e  s t r i p p e d  w i l l  b e  

unindurated t o  poor ly  i ndu ra t ed  a f t e r  permafrost  i s  thawed. 

Larger c o a l  l e n s e s  might be  s e l e c t i v e l y  recovered during 
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s t r i p p i n g .  Also,  t h e  appa ren t ly  ub iqu i tous  c o a l  occur r ing  

i n  smal le r  l e n s e s  might b e  s u f f i c i e n t l y  abundant t o  warrant  

t reatment  of t h e  f r i a b l e  m a t e r i a l  t o  b e  s t r i p p e d ,  i n  i t s  

e n t i r e t y ,  a s  a  pseudo-placer depos i t  from which c o a l  i n  

low concen t r a t i on  might be  recovered by washing. A p o r t a b l e  

washing p l a n t  t o  produce a  rougher concen t r a t e  would minimize 

t r a n s p o r t  of waste ,  an important  o p e r a t i o n a l  c h a r a c t e r i s t i c  

of p l ace r  mining. A c o a l  p re -concen t r a t e  might b e  o b t a i n a b l e  

simply by sc reen ing ,  s i n c e  t h e  c o a l  i n  f r e s h  exposure i s  

t h e  most competent sedimentary rock seen i n  t h e  no r theas t  

s ec to r .  S t r i p p i n g  might be  done by hydrau l i c  g i a n t s ,  a s  

has been done a t  t h e  Healy Creek ope ra t ion  i n  Nenana c o a l  

f i e l d  i n  Alaska (Barnes,  1964, p. 93) .  One conceivable  

technique f o r  r a p i d l y  thawing permafrost  would employ water 

passed t o  t h e  hydrau l i c  monitor from a  c o a l - f i r e d  water h e a t e r .  

Lump Resin 

While lump r e s i n  concen t r a t i on  and average s i z e  

a s  observed i n  n o r t h e a s t  s e c t o r  l e n s e s  i s  lower than  observed 

i n  west - s i d e  upper seams, e s p e c i a l l y  a s  observed near L o c a l i t y  

AA ( l97O),  t h e  1971 observa t ions  i n d i c a t e  t h a t  lump r e s i n  

occurrence i s  widespread i n  Amphitheatre fo rmat ion  coa l s .  

There i s  obviously cons ide rab le  v a r i a t i o n  i n  grade.  



Resin e x t r a c t e d  from a l e n s  occurrence of coa l  

should b e  a v a l i d  sample f o r  e s t a b l i s h i n g  t h e  range of 

r e s i n  q u a l i t y  t o  be  expected i n  p o t e n t i a l l y  minable seams. 

I t  i s  known t h a t  i n  a g e n e r a l  way t h e  abundance of c o a l  

lump r e s i n  i n c r e a s e s  wi th  decreas ing  age of t h e  hos t  c o a l ,  - 
and t h i s  i s  s u b s t a n t i a t e d  by comparison of J u r a s s i c -  

Cretaceous c o a l s  and T e r t i a r y  c o a l s  observed by t h e  w r i t e r  

i n  t h e  Yukon. It i s  unknown i f  t h e r e  i s  a l s o  an age  - 
e f f e c t  on r e s i n  composition. If so ,  then  depending on t h e  

magnitude of t h e  age d i f f e r e n c e  between a c o a l  l e n s  and 

a younger o r  o lder  seam, a r e s i n  sample taken from t h e  

former i s  obviously not  d i r e c t l y  v a l i d  a s  a sample of t h e  

r e s i n  i n  t h e  l a t t e r ,  bu t  i t  is  s t i l l  v a l i d  i n  de f in ing  

t h e  l i m i t s  (upper o r  lower) of composit ion of r e s i n  i n  a 

p o t e n t i a l l y  minable seam i n  t h e  same c o a l  f i e l d .  

CONCLUSIONS AND RECOMMENDATIONS 

Ground-traverse s u r f a c e  p rospec t ing  f o r  stream 

f l o a t  c o a l  and ou tc rop  c o a l  has  proven t o  b e  an e f f e c t i v e  

method i n  t h e  Niamodlaoc Mountain a r ea .  Prospect ing by 

a i r b o r n e  observa t ion  of s u r f a c e  has  a l s o  been e f f e c t i v e  on 

t h e  west s i d e  of t h e  mountain, bu t  not on t h e  e a s t  s i d e  

where s i z e a b l e  c o a l  l enses  found on t h e  ground i n  1971 were 

not  s p o t t e d  from t h e  a i r  i n  1970. It i s  recommended t h a t  



ground-t raverse  s u r f  ace  prospec t ing  b e  c a r r i e d  out  i n  t h e  

a s  ye t  unexamined c e n t r a l - e a s t e r n ,  s o u t h e a s t ,  and southwest 

s e c t o r s  of Niamodlaoc Mountain. 

I t  i s  concluded t h a t  t h e  s u r f a c e  exposure a v a i l -  

a b l e  i n  t h e  n o r t h e a s t  s e c t o r  i s  i n s u f f i c i e n t  t o  prove t h e  

absence of t h e  upper seams, o r  of t h e  lower seam, found 

on t h e  west mountainside i n  t h e  prev ious  pe r iod  of f i e l d  

work. I t  i s  p o s s i b l e  t h a t  a  hor izon c o r r e l a t i v e  wi th  one 

of t h e  western  upper seam hor izons  i s  somewhere inc luded  

i n  t h e  a v a i l a b l e ,  a l b e i t  l i m i t e d ,  n o r t h e a s t  s e c t o r  exposures 

a s  d i scussed  above. Given t h i s  p o s s i b i l i t y ,  t h e  f a c t  t h a t  

a seam was not  observed i n  a v a i l a b l e  exposures i n  t h i s  

s e c t o r  could be  an unfavourable r e s u l t .  

On t h e  o the r  hand, t h e  discovery i n  t h e  no r theas t  

s ec to r  of topographic/bedrock s t r u c t u r a l  cond i t i ons  con- 

ducive t o  s t r i p  mining i s  a  f avourab le  r e s u l t .  I n  a d d i t i o n ,  

t h e  preponderant ly  poor ly  i ndu ra t ed  sedimentary rocks  i n  

t h i s  s e c t o r  could probably be  s t r i p p e d  by hydrau l i c  methods. 

On n e t ,  t h e  1971 r e s u l t s  i n d i c a t e  t o  t h e  w r i t e r  t h a t  t h e  

o v e r a l l  geo log ic  p o t e n t i a l  of t h e  Niamodlaoc Mountain c o a l  

prospect  i s  about t h e  same a s  i t  was when considered i n  

l i g h t  of t h e  1970 r e s u l t s .  
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Hccausc rcconnnissancc r e s u l t s  so  f a r  obtnincd 

show t h a t  t h e  coa l  measures a r e  f l a t - l y i n g  t o  moderately 

dipping ( l e s s  than 300), mining c o s t s  should b e  lower he re  

than  i n  t h e  t i g h t l y - f o l d e d  Jurass ic -Cre taceous  c o a l  

measures i n  t h e  Whitehorse Trough. Moreover, c o a l  i n  

seams of minable t h i ckness  i n  t h e  Bush Mountain a r e a ,  one 

of t h e  Whitehorse Trough c o a l  a r e a s  c l o s e  t o  Whitehorse, 

and h e r e t o f o r e  cons idered  a p o s s i b l e  source  of c o a l  f o r  

thermal power gene ra t ion ,  has  r e c e n t l y  been found t o  b e  

high-ash,  meta -an thrac i te  o r  g r a p h i t i c  a n t h r a c i t e  (E. L. 

Speelman, i n  p r e p a r a t i o n ;  W. J. Montgomery, 1971; B. N. 

Nandi, p e r s .  com., September, l W l ) ,  and i s  probably 

unsu i t ed  f o r  combustion (D.  S. Montgomery, p e r s .  com., 

October,  1971) ,  though an i n v e s t i g a t i o n  i s  planned.  

Besides  f u r t h e r  work t o  e v a l u a t e  thermal  c o a l  

po ten t  i a  1, cont inued s tudy  of by-product o r  co-product 

p o t e n t i a l  of Niamodlaoc Mountain c o a l  i s  recommended. 

I n v e s t i g a t i o n  of t h e  economic p o t e n t i a l  of lump r e s i n  

occur r ing  i n  t h e  c o a l ,  now underway wi th  an a t tempt  t o  

s e p a r a t e  r e s i n  from a semi-bulk sample from n o r t h e a s t  

s e c t o r  l e n s e s ,  should b e  cont inued i n  t h e  f i e l d  wi th  a 

minimum o b j e c t i v e  of next  ob t a in ing  a l a r g e  sample from a 

west - s i d e  seam, a s  o r i g i n a l l y  in tended  f o r  1971. 



From informat ion  gained by s u r f a c e  work t o  d a t e ,  

i t  i s  c l e a r  t h a t  much more of s i g n i f i c a n c e  remains t o  b e  

lea rned  from completion of reconnaissance geology work 

t o  i n c l u d e  t h e  c e n t r a l - e a s t e r n ,  s o u t h e a s t ,  and southwest 

s e c t o r s ,  p l u s  measurement of s t r a t i g r a p h i c  s e c t i o n s ,  and 

d e t a i l e d  geo log ic  mapping of a l l  a r e a s  of t h e  Amphitheatre 

format ion,  up t o  t h e  b a s a l  u n i t s  of t h e  S t .  C l a r e  Group. 

Measurement of s e c t i o n s  and geo log ic  mapping should have 

f i r  st p r i o r i t y  a f t e r  completion of p rospec t ing  and g e o l o g i c a l  

reconnaissance.  I d e a l l y ,  t h e  g e o l o g i c a l  work should b e  

s u b s t a n t i a l l y  completed b e f o r e  t r ench ing  and/or d r i l l i n g  

i s  begun. The s h o r t  f i e l d  seasons  make t h i s  i m p r a c t i c a l  

however, and enough i s  now known t o  p l an  t o  beg in  some 

t r ench ing  and d r i l l i n g  wh i l e  t h e  above work i s  underway. 

Access problems i n  1971 stemmed from s e v e r a l  

unan t i c ipa t ed  washouts and blockages on t h e  Halfbreed Creek 

road,  which had been r e p o r t e d  t o  s t i l l  be  i n  good cond i t i on  

when p a t r o l l e d  by snowmobile j u s t  p r i o r  t o  1971 sp r ing  

breakup. According t o  l o c a l  r e p o r t s ,  t h e  1970-71 win te r  

snowfa l l  i n  t h e  mountains was heav ie r  than normal. Some 

r e p a i r  of t h i s  road  by bu l ldoze r  w i l l  probably b e  r e q u i r e d  

a t  t h e  s t a r t  of each f i e l d  season.  A 4 x 4 t r u c k  f o r  

supply,  and a  few smal l  a l l - t e r r a i n  v e h i c l e s  f o r  o f f - road  
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t r a v e l ,  should g i v e  s u f f i c i e n t  access  t o  most of t h e  a r e a ,  

wi th  l i t t l e  h e l i c o p t e r  support  r equ i r ed .  

An o u t l i n e  of f i e l d  work t a c t i c s  f o r  one f i e l d  

season i s  given i n  Appendix No. 2. 

November 2 2 ,  1971. 

A l l  of which i s  r e s p e c t f u l l y  submit ted,  

Norman H. U r s e l  Assoc ia tes  Limited 

Edwin L. Speelman, B. Sc. 



REFERENCES 

Barnes,  F. F. (1964) Mineral  and Water Resources of Alaska: 
Report  Prepared by t h e  U. S. Geol. Surv. i n  
Cooperation wi th  S t a t e  of Alaska Dept. of Nat. Res. 
a t  t h e  Request of Senator  Ernest  Gruening of Alaska 
of t h e  Committee on I n t e r i o r  and I n s u l a r  A f f a i r s  
U.S. Sena te ,  Coal ,  p. 77-94. 

Montgomery, D.  S. (1970) Report of Analysis  on Coal Resin  
Sample NHUA 30/7/70-4: Fue ls  Research Cent re ,  Dept . 
of Energy, Mines and Resources,  Ottawa, Sep t .  4, 1970; 
r e p o r t e d  i n  Speelman (1970, Appendix 1) and i n  
Speelman (1971, Sec t ion  E). 

Montgomery, W. J. (1971) Analyses of Four Prospect  Samples 
From Mount Bush, Yukon T e r r i t o r y :  Fue ls  Research 
Cent re ,  D iv i s iona l  Report FRC 71/63-SF, Department 
of Energy, Mines and Resources. 

Muller , J. E. (1967) Kluane Lake ~ a p - A r e a ,  Yukon T e r r i t o r y  
(115G, 115F E%):  Geol. Surv. Can., Mem. 240. 

Schopf, J. M. (1960) F i e l d  Descr ip t ion  and Sampling of Coal 
Beds: U. S. Geol. Surv . ,  Bul l .  1 1 1 - B .  

Speelman, E. L. (1970) Report on Niamodlaoc Mountain Coal 
Prospec t ,  1970 F i e l d  Season: Norman H. U r s e l  
Assoc i a t e s  Limited,  Toronto,  On ta r io ,  Canada, 
Oct. 6 ,  1970. 

Speelman, E. L. (1971) Addendum 1 ( t o  Speelman, 1970):  
Analyses of Coal,  Natura l  Coke, Igneous Rock 
I n t r u d i n g  Coal, and Lump Resin  i n  t h e  Niamodlaoc 
Mountain Coal Prospec t  : Norman H. Urse l  Assoc i a t e s  
Limited,  Toronto,  Ontar io ,  Canada, Mar. 19,  1971. 

Winandy, G. J. (1971) L e t t e r  da t ed  A p r i l  13 ,  1971 and pers .  
com. by te lephone on A p r i l  16,  1971 re  tests performed 
on Yukon c o a l  r e s i n  samples by Lawter Chemicals 
(Canada) Ltd. , Rexdale, Ontar io ,  Canada. 



PLATE 2. A closer view sf the na2theast sector as seen from 
the Halfbreed Creek floodplain. Cu$ banks l e f t  and right of  
centre (distant foreground) expose predominantly light-coloured, 
unindurated t o  very poorly indurate'd c l a s t i c  sediments of the 
Amphitheatre formation. 



PLATS 3. Looking upslope over t h e  lower s lopes.  Upper s lopes  
(with volcanic  c l i f f s )  i n  d i s t a n t  background. Cut bank exposure 
Loca l i ty  A i s  r i g h t  of cen t re ,  on upper p a r t  of lower s lope.  
Coniforms developed on volcanic  p lugs  on extreme l e f t ,  a l s o  
near top  of lower slope.  Frmst heave coa l  occurs i n  low a rea  
ly ing  between Local i ty  A and coniforms on extreme l e f t .  
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PLATE 11. Dry sink-hole about '0- ed a t  t h e  
t o e  of a coniform slo~e on a a1 arp:- similar t o  t h a t  
v i s i b l e  on P l a t e  10. 





PLATES 12 through 14. Success ive ly  c l o s e r  views of cu t  bank 
Loca l i t y  B ,  looking sou th  a c r o s s  t h e  s lop ing  a l l u v i a l / c o l l u v i a l  
p l a i n  which forms a s t e p - l i k e  boundary between t h e  upper and 
lower s lopes  of Niamodlaoc Mountain i n  i t s  n o r t h e a s t  s e c t o r .  

PLATE 12. Camera s i t e  same a s  P l a t e  10. 

PLATE 1.3. P a r a l l e l  s t o n e  r ibbon  p a i r  extends  from r i g h t  
foreground.  

PLATE 14. S t r a t i f i e d  sand,  g r a v e l ,  and bou lde r s ,  predominantly 
reddish-brown and der ived  from upper s l o p e  bedrock,  a r e  v i s i b l e  
i n  upper r i g h t  hand p o r t i o n  of cu t  bank exposure mantl ing lower 
s lope  bedrock c o n s i s t i n g  of poor ly  i ndu ra t ed ,  predominantly 
l i gh t - co lou red  Amphitheatre format ion sediments. 





PLATES 15  and 16. Close-ups of c u t  bank L o c a l i t y  B showing 
Amphitheatre format i o n  sediments and coa l .  Stream i n  foreground 
b e a r s  c o a l  f l o a t  from t h i s  po in t  downward t o  Halfbreed Creek. 

PLATE 15. Faces of coa l  l e n s e s  p a r t l y  p repared  f o r  sampling. 

PLATE 16. Af te r  semi-bulk sample removed from t h r e e  c o a l  l enses .  
Largest  l e n s  (upper r i g h t )  p a r t l y  obscured by cave-in.  



APPENDIX 1 

Sampling Procedure t o  Obtain Semi-bulk Coal Sample 
NHUA 8/18/71-4,5,6 a t  L o c a l i t y  B 

Sampling Procedure 

I n  p r e p a r a t i o n  f o r  sampling, approximately 1 t o  3 f e e t  of c o a l  
was s t r i p p e d  from t h e  s u r f a c e  exposed c o a l  l enses .  There i s  an 
ongoing n a t u r a l  s t r i p p i n g  of c o a l  i n  t h e  stream-cut banks,  
r e s u l t i n g  i n  t h e  c o a l  being f r e s h e r  than i s  usua l  f o r  an ou tc rop  
exposure. The r e s i n  was l u s t r o u s  and f r e s h  i n  appearance. 

Coal was taken by hand implements along t h e  f u l l  " length"  (exposed 
long dimension) of t h e  l e n s e s ,  except a t  t h e  t h i n  e x t r e m i t i e s .  
Due t o  weak roof ground cond i t i ons ,  i t  was not p r a c t i c a l  t o  
ach ieve  uniform depth ( d i s t a n c e  i n  away from s t r i p p e d  s u r f a c e )  
i n  sample removal. Therefore ,  t o  e l i m i n a t e  p o s s i b l e  b i a s  of 
r e s i n  composition due t o  v a r i a t i o n  i n  composit ion wi th  s t r a t i -  
g raphic  p o s i t i o n ,  c o a l  was taken  a s  a s ide-by-s ide  s e r i e s  of 
channel  samples, each removed a c r o s s  t h e  f u l l  t h i ckness  i n  each 
of t h e  l e n s e s ,  g e n e r a l l y  c u t t i n g  from roof  t o  f l o o r ,  w i th  
uniformity  of depth i n  any one channel ,  bu t  wi th  v a r i a t i o n  of 
depth from channel t o  channel .  

Due t o  t h e  poor i n d u r a t i o n  of t h e  over ly ing  sediments,  it was 
not p o s s i b l e ,  without ground support  i n  conjunc t ion  wi th  excavat ion,  
t o  prevent  some contamination of  t h e  sample by minera l  mat ter  
moving downslope. S ince  s p e c i f i c  g r a v i t y  of minera l  mat ter  i s  
about 100 t o  200% higher  than  t h a t  of c o a l  r e s i n ,  t h i s  contamina- 
t i o n  i s  of no consequence t o  t h e  immediate purpose of t h e  sample, 
i . e . ,  t o  o b t a i n  a r e s i n  s e p a r a t e  by g r a v i t y  methods. 

The c o a l  sample, weighing approximately 560 pounds, i s  descr ibed  
a s  fo l lows:  

F i e l d  Sample No. No. of Sacks Body Sampled Sample Weight 
(pounds, approx. ) 

1 East l e n s  80 
1 Middle l e n s  80 
5 West l e n s  400 - 

Approximate T o t a l  Sample Weight = 560 l b s .  

The semi-bulk sample, NHUA 8/18/71m4,5,6, was s e n t  i n  seven 
sacks  from Burwash Landing ( v i a  Whitehorse) t o  Western Regional  
Laboratory,  Department of Energy, Mines and Resources,  Clover Bar, 
A l b e r t a ,  where i t  was r ece ived  on October 21,  1971. 



APPENDIX 2 

Working Out l ine  of F i e l d  Work T a c t i c s  f o r  Next F i e l d  Season 

A.  Working ou t  of accommodations a t  Burwash Landing o r  
Des t ruc t ion  Bay. 

Repair  of Halfbreed Creek Road by bu l ldoze r .  2 days. 

Pa thf ind ing  reconnaissance of sou theas t  and sou th-  
w e s t  s e c t o r s  by a l l - t e r r a i n  v e h i c l e  t o  determine 
if  any t r a i l b r e a k i n g  or pioneer  roadwork i s  r e q u i r e d  
of t h e  bu l ldozer  t o  p rov ide  r o u t i n e  access  by a l l -  
t e r r a i n  v e h i c l e s  t o  western  mountainside v i a  
southern end of t h e  mountain. 2 days coeval  w i t h  
above. 

One long exp lo ra to ry  t r e n c h ,  by r i p p e r  -equipped 
bu l ldoze r ,  a c r o s s  s t r i k e  ( t r e n c h  o r i e n t a t i o n  
probably perpendicu la r  t o  topographic  contours  ) 
on t h e  southern mountainslope where a i rbo rne -  
observa t ion  s u r f a c e  reconnaissance (1970) i n d i c a t e d  
l i t t l e  n a t u r a l  exposure of bedrock. 6 days minimum. 

(Opt iona l )  Trenching i n  one o the r  a r e a ,  p o s s i b l y  
i n  t h e  n o r t h e a s t  s e c t o r .  If g r e a t  d i f f i c u l t y  i s  
encountered i n  r i pp ing / t r ench ing  i n  permafrost  a t  
t h i s  t ime,  a  f u r t h e r  o p t i o n a l  p lan  would b e  t o  make 
f i r s t  sc rap ing  pas ses  t o  c l e a r  v e g e t a t i o n  and pro-  
mote thawing i n  some o t h e r  p rospec t ive  t r e n c h  
l o c a t i o n s  s o  t h a t  t h e s e  can more e a s i l y  b e  t renched  
l a t e r  i n  t h e  summer. 

Se t  up camp t o  accommodate f u l l  con t ingent  of 
personnel  r e q u i r e d  i n  August ( i n f r a )  . (Op t iona l )  
Contract  camp c o n s t r u c t i o n  t o  b e  c a r r i e d  out  
a f t e r  A . 1 .  

Release  of bu l ldoze r .  

B. Working out  of a  camp se t -up  near smal l  l a k e  i n  sou theas t  
s e c t o r  of Niamodlaoc Mountain c o a l  a r ea  ( s e e  F igure  3 ) .  

1. Trans i t - and - s t ad i a  c lo sed  t r a v e r s e  e n c i r c l i n g  
Niamodlaoc Mountain. Following achievement of 
adequate  c l o s u r e ,  e a s i l y  recognizab le  topographic  



p o i n t s  ( t o p s  of conif  orms, s t r  eam i n t e r  s e c t i o n s ,  
c t c .  ) w i l l  b e  t i e d  i n  t o  b e  used f o r  c o n t r o l  i n  
photogrammetric product ion of l a r g e  s c a l e  topo- 
g raphic  b a s e  map. Two survey f i e l d  men. 20 t o  
30 days. 

2 .  Geological  reconnaissance and prospec t ing  i n  
c e n t r a l - e a s t e r n ,  sou theas t ,  and southwest s e c t o r s .  
Two men ( p a r t y  ch i e f  and a s s i s t a n t ) .  5 days,  
coeva l  wi th  f i r s t  5 days of B. 1. (above) .  

3. Measurement of s t r a t i g r a p h i c  s e c t i o n s .  Two men 
( p a r t y  c h i e f  and a s s i s t a n t ) .  15 t o  25 days t o  b e  
a r b i t r a r i l y  t e rmina ted  t o  co inc ide  wi th  completion 
of B. 1. survey.  

(End of June )  

4. Systemat ic  p lane  t a b l e  topographic/geologic  
mapping of lower s l o p e  s e c t o r s  of Niamodlaoc 
Mountain. S e l e c t e d  key a r e a s  t o  be  mapped f i r s t .  
Topographic aspec t  of mapping t o  be  l a r g e l y  d i s -  
pensed with  a f t e r  r e c e i p t  i n  f i e l d  of topographic  
base map prepared  on c o n t r a c t  spec i fy ing  d e l i v e r y  
d a t e  t o  b e  X days a f t e r  r e c e i p t  of B.1.  f i e l d  da ta .  
Two 2-man crews. 30 days each crew. 

(End of J u l y )  

5. Begin second-phase bu l ldoze r  t r ench ing ;  supe rv i s ion  
and mapping of t renches  by 2-man crew. Time 
r e q u i r e d  i n d e f i n i t e .  

6.  Begin diamond c o r e  d r i l l i n g  (1 d r i l l ) ;  supe rv i s ion  
and logging by o the r  2-man crew. 30 - 45 days 
t erminat ing by mid-Sept ember. 

7. Personnel  l eave ,  except p a r t y  c h i e f ,  a s s i s t a n t ,  
and cook. 

(Mid-Sept ember ) 

8. Close up camp, cache and s t o r e  equipment. 

(End of September ) 
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