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Monkman Coal Project 
1988 Mapping Program on Onion Syncline 

MONKHAN COAL P R O J E C T  
ONION-FIVE CABIN BLOCK 

1988 RECONNAISSANCE HAPPING PROGRAM 

1. Introduction 

T h e  mapping program in the north end of Onion Syncline and along 
t h e  south side o f  the Kinuseo Creek Valley w a s  requested by t h e  
Monkman Project operator, Petro-Canada Inc., in a Geological Map- 
ping Services Contract dated 1 September, 1988. This report pro- 
v i d e s  t h e  results of the mapping progGam with a measurement of the 
potential open pit mining potential o f  the G a t e s  coal s e a m s  that 
o c c u r  within the study area (the north end of Onion Syncline). 

2. Work Objectives 

P e r  t h e  contract between Petro-Canada Inc. and L A S  Energy Associ- 
a t e s  Ltd., the work objectives and s c o p e  of work a s  set out are as 
follows: 

C o n t r a c t o r  shall carry out a Geological mapping Program with a 
v i e w  t o  determine the mining potential o f  existing leases (in the 
O n i o n  Syncline area) and t o  help make decisions in regards t o  

, d r o p p i n g  unproductive coal leases. This work shall comprise of, 
! but not necessarily be limited to, t h e  following tasks: 

a. Reconnaissance w a w i n g ’ o f  licences 3523, 3256, 3255, 
3 2 5 6  and 3 2 5 7  in the Onion Syncline area t o  provide indications of 
mining potential for this prospect which contains coal with (UP 
t o )  30% volatile matter. 

b .  Prepare and submit a detailed Report. 

3. 1988 Mapping Program 

T h i s  mapping project was carried out in conjunction with recon- 
n a i s s a n c e  Geologic mapping in the Duchess Mountain - Dokken Ridge 
a r e a  reported on separately. The c r e w  comprised of Leslie A .  
S m i t h ,  P. Geol. and Geology student Daniel Besserer. While map- 
ping, a light tent camp w a s  set UP along Kinuseo Creek o n  the 
K i n u s e o  F a l l s  road. 
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Monkman C o a l  P r o j e c t  
1988 M a p p i n g  P r o g r a m  o n  O n i o n  S y n c l i n e  

The m a p p i n g  a t  O n i o n  S y n c l i n e  commenced o n  30 August, 1988 and  was 
c o m p l e t e d  o n  t h e  m o r n i n g  o f  3 r d  S e p t e m b e r ,  1988. The c r e w  r e t u r n e d  
t o  C a l g a r y  l a t e  on t h e  4 th  o f  S e p t e m b e r ,  1988. A t o t a l  o f  t h r e e  
f u l l  day  t r a v e r s e s  and a p a r t i a l  d a y  o f  s p o t  c h e c k i n g  were com- 
p l e t e d  i n  t h e  l o w  r i d g e s  s o u t h e a s t  o f  K i n u s e o  C r e e k  where t h e  On- 
i o n  S y n c l i n e  l o w e r  C r e t a c e o u s  s t r a t a  o u t c r o p .  Th is  work  c o n f i r m e d  
t h e  l o c a t i o n  o f  t h e  f o l d  a x i s  a n d  t h e  L o w e r  C r e t a c e o u s  s t r a t a  o u t -  
c r o p p i n g  i n  t h e  a r e a  such  t h a t  t h e  G a t e s  F o r m a t i o n  c o a l  p o t e n t i a l  
c a n  b e  e s t i m a t e d .  

4. P r o g r a m  C o s t s  

The p r o g r a m  c o s t s  f o r m  a p o r t i o n  o f  t h e  $22,500 maximum b u d g e t  s e t  
f o r  t h e  1988 mapp ing  p r o g r a m .  As s u c h ,  t h e  c o s t s  f o r  t h e  O n i o n  
S y n c l i n e  p o r t i o n  o f  t h e  m a p p i n g  p r o g r a m  a r e  e s t i m a t e d  a s  a p o r t i o n  
o f  t h e  t o t a l .  These c o s t s  a r e  b r o k e n  down a s  f o l l o w s :  

C o n s u l t i n g  s e r v i c e s  ( f i e l d ) :  Elc900.00 
R e n t a l s  $900.00 
F i e l d  Expenses $580.00 
S t r u c t u r a l  I n t e r p r e t a t i o n  a n d  

R e s e r v e s  E s t i m a t e s  ( I  d a y s )  $1920.00 
R e p o r t  P r e p a r a t i o n  (2 d a y s )  $960.00 
D r a f t  i n s  $300.00 
R e p o r t  m a t e r i a l s  ( e s t i m a t e )  $125.00 
F i e l d  t r i p  t o  P r o p e r t y  ( 1  d a y )  S180.00 

T o t a l  t10 ,165 .00  

These  c o s t s  c a n  be a p p o r t i o n e d  o n t o  a n y  l i c e n c e  g r o u p i n g  i n c l u d e d  
i n  t h e  s t u d y  a r e a .  

5 .  N o r t h  O n i o n  S y n c l i n e  G e o l o g y  

5.1 P r e v i o u s  I n t e r p r e t a t i o n  

The p r e v i o u s  ( i n c o m p l e t e )  i n t e r p r e t a t i o n  o f  t h i s  a r e a  i n d i c a t e d  
t h a t  t h e  O n i o n  S y n c l i n e  c o n t a i n e d  m a s s i v e  amoun ts  o f  Lower  C r e t a -  
c e o u s  S h a f t s b u r y  and  Upper  C r e t a c e o u s  s t r a t a  o v e r l y i n g  t h e  G a t e s  
F o r m a t i o n  c o a l  measures i n  t h e  c e n t r e  o f  t h e  s y n c l i n e .  T h i s  i n t e r -  
p r e t a t i o n  r e s u l t s  i n  f o l d  a x i s  p l u n g e s  o f  15 t o  20 d e g r e e s  f o r  On- 
i o n  S y n c l i n e  i f  t h i s  f o l d  a x i s  i s  c o n t i n u o u s  w i t h  F i v e  C a b i n  
S y n c l i n e  t o  t h e  n o r t h w e s t  ( w h i c h  i t  i s ) .  Th is  o b v i o u s  e r r o r  i s  
w h a t  s p u r r e d  t h i s  mapp ing  p r o g r a m .  
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Shaftesbury 
(lower u n i t )  

Dark grey marine claystone; s i d e r i t i c  
concretions, some sandstone grading t o  

a 250 m siltx .dark grey marine claystone and 
s i l ts tone i n  lower par t ;  minor con- 
glomerate a t  base. 

For t  Boulder Creek Fine. t o  coarse non-marine sandstone; 
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stone; gradational change t o  f o s s i  1 - 
iferous sandstone and claystone i n  
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LOWER 
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Gates 
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Fine t o  coarse non-marine sandstone; 

stone, and claystone. Torrens Member 
sandstone a t  base. 
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gradational increase i n  sandstone and 
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1 conglomerate, major coal seams, s i l t -  

CRETACEOUS 
- John Moose bar Dark grey marine claystone w i t h  s ide-  . 

80-100 III 
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l m  
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B u l l  head Gething Fine t o  coarse brown sandstone, coa l ,  
100-150 m carbonaceous clays tone and conglomerate . 

I Cadomi n Massive conglomerate containing c h e r t  

quartzose sands tone. 

Conglomerate, carbonaceous claystone , 
t h i n  bedded grey and brown sandstone; 
contains numerous t h i n  coal seams. 

1 40-45 m . and quartzite pebbles interbedded w i t h  
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Minnes + 2000 m 
JURA-CRETACEOUS I 
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5.2 P h y s i o g r a v h y  

The P h y s i o g r a p h y  o f  t h e  v e r y  n o r t h  e n d  o f  O n i o n  S y n c l i n e  i s  t h a t  
o f  l o w  h i l l s  d r o p p i n g  r a p i d l y  o n t o  t h e  K i n u s e o  Creek  v a l l e y .  The 
m a i n  r i d g e s  i n  t h e  h i l l s  a r e  d o m i n a t e d  b y  Cadomin F o r m a t i o n  t o  t h e  
o u t s i d e  a n d  t h e  Lower  G a t e s  F o r m a t i o n  S a n d s t o n e  ( e q u i v a l e n t  t o  t h e  
B l u e s k y  F o r m a t i o n )  i n  t h e  c e n t r a l  P a r t s  o f  t h e  s y n c l i n e .  The en -  
t i r e  a r e a  i s  h e a v i l y  t r e e d  w i t h  s p r u c e  and, l o c a l l y ,  e l d e r .  The 
t h i c k  c o v e r  and  l a c k  o f  o u t c r o p  p r o b a b l y  p r e c l u d e d  p r e v i o u s  e x p l o -  
r a t i o n  p r o j e c t s  f r o m  m a p p i n g  t h i s  p a r t i c u l a r  a r e a .  

5 . 3  S t r a t i g r a p h y  

The s t r a t i g r a p h y  o f  t h e  L o w e r  C r e t a c e o u s  r o c k  u n i t s  t h a t  o u t c r o p  
i n  t h e  O n i o n  S y n c l i n e  a r e  b e l i e v e d  t o  b e  s i m i l a r  t o  e l s e w h e r e  o n  
t h e  Monkman C o a l  P r o p e r t y .  T a b l e  1 shows t h a t  t h e  e n t i r e  L o w e r  
C r e t a c e o u s  i s  a b o u t  800  m e t r e s  t h i c k  w i t h  t h e  m a j o r  c o a l  b e a r i n g  
u n i t ,  The G a t e  F o r m a t i o n  o c c u p y i n g  t h e  m i d d l e  300 m e t r e s  o f  s e c -  
t i o n .  

Cadomin F o r m a t i o n  (Kcd) I n  t h i s  a r e a  t h e  Cadomin F o r m a t i o n  i s  
d o m i n a n t l y  a c h e r t  p e b b l e  a n d  c o b b l e  c o n s l o m e r a t e  a s  shown b y  o u t -  
c r o p s  v i s i t e d  d u r i n g  t h e  t r a v e r s e s .  The a c t u a l  t h i c k n e s s  i s  un- 
known b u t  i s  b e l i e v e d  t o  b e  a b o u t  65 m e t r e s .  T h i s  u n i t  o u t c r o p s  o n  
t h e  t w o  r i d g e s  o n  e d t h e r  s i d e  o f  t h e  f o l d  a x i s  a n d  p r o v i d e  

' e x c e l l e n t  s t r a t i g r a p h i c  a n d  s t r u c t u r a l  c o n t r o l  f o r  t h e  map a r e a .  
The u n i t  8 l S O  h a s  good  e x p o s u r e s  o n  O n i o n  C r e e k  a t  t h e  s o u t h e a s t  
e n d  o f  t h e  map a r e a .  

t 

G e t h i n g  F o r m a t i o n  ( K g t )  The G e t h i n g  i s  b e l i e v e d  t o  be a b o u t  125 
m e t r e s  t h i s  i n  t h i s  a r e a .  R a r e  G e t h i n g  o u t c r o p s  e n c o u n t e r e d  o n  t h e  
map a r e a  were a l w a y s  s a n d s t o n e  a n d / o r  c o n g l o m e r a t e .  The c o n g l o m e r -  
a t e s  commonly a r e  f i n e r  g r a i n e d  ( p e b b l y )  t h a n  t h e  Cadomin a n d  c o n -  
t a i n  l e s s  c h e r t .  A l t h o u g h  c o a l  seams a r e  known t o  o c c u r  i n  t h e  
G e t h i n g  F o r m a t i o n ,  none  were  e n c o u n t e r e d  o n  t h i s  f i e l d  t r i p .  

Moosebar  F o r m a t i o n  (Kmb) T h i s  u n i t  i s  b e l i e v e d  t o  b e  a b o u t  100 
m e t r e s  t h i c k  i n  t h i s  a r e a .  I t  was n o t  v i e w e d  i n  o u t c r o p ,  a l t h o u g h  
i t  does o u t c r o p  a t  t h e  s o u t h  e n d  o f  t h e  map a r e a  i n  O n i o n  C r e e k .  

G a t e s  F o r m a t i o n  (KCn(g))  The G a t e s  F o r m a t i o n  i s  a 300  o d d  m e t r e  
t h i c k  u n i t  t h a t  c o n t a i n s  p o t e n t i a l l y  c o m m e r c i a l  c o a l  seams 
t h r o u g h t  t h e  u n i t .  T h i s  u n i t  p r o v i d e s  t h e  c o a l  a t  b o t h  Q u i n t e t t e  
a n d  B u l l m o o s e .  The o u t c r o p s  e n c o u n t e r e d  o n  t h i s  map a r e a  were i n -  
v a r i a b l y  h a r d  s a n d s t o n e ,  t h e  more  r e c e s s i v e  s h a l e y  u n i t s  a r e  t r e e  
c o v e r e d .  The amount o f  c o a l  t h a t  e x i s t s  w i t h i n  t h e  G a t e s  F o r m a t i o n  
is u n c e r t a i n .  Up t o  21 m e t r e s  o f  m i n e a b l e  ( t 1  m e t r e  seams) o c c u r s  
1 2  km t o  t h e  s o u t h  i n  d r i l l  h o l e  NOD 76-8 ,  a n d  a n  i n c o m p l e t e  G a t e s  
s e c t i o n  was p e n e t r a t e d  by  D r i l l  H o l e  75-3 i n  t h e  F i v e  C a b i n  a r e a  

LAS E n e r g y  A s s o c i a t e s  L t d .  30-Nov-88 Page 4 



Monkman Coal Project 
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about 6 Km t o  t h e  northwest. This hole encountered 12 metres of 
coal, h o w e v e r  t h e  amount of Gates section penetrated is question- 
able. T h i s  report a s s u m e s  t h e  coal s e a m s  encountered o n  HOD 76-8 
a s  being t h e  nearest complete section available. 

H u l c r o s s  F o r m a t i o n  (KCla(h))  The Hulcross Formation is a finely 
laminated sandy s h a l e  unit that overlies the G a t e s  Formation. It 
is commonly about 70 metres thick. T h i s  unit is not observed in 
outcrop within t h e  study area. 

Boulder C r e e k  F o r m a t i o n  (KCm(b)] The Boulder Creek Formation is 
t h e  youngest member exposed o n  the property. It consists of UP t o  
170 metres of sandstones, conglomerates and shales with minor coal 
seams. T h i s  unit w a s  not observed in outcrop, 

5.6 St r u c t u r e  

The s t r u c t u r e  of t h e  study area is that o f  a relatively simple 
chevron syncline with d i p s  of about 60 degrees on the west side 
and about 65 t o  50 degrees o n  the east side. This is a major 
structure that e x t e n d s  from Section 10,000N at t h e  south end of 
Onion S y n c l i n e  through t h i s  study area, up into the F i v e  Cabin 
Area and c o n t i n u e s  all the way northwest t o  the Murray River. Over 

d much of t h i s  area, it is termed the Five cabin Syncline in the 
' Fi-ve C a b i n  a r e a  and on the Quintette Property t o  t h e  northwest. 

In the map area, t h e  syncline axis h a s  a plunge o f  about 5.5 de- 
grees t o  the southeast. With t h i s  plunge, it fits into t h e  Five 
Cabin Syncline without any evidence of faulting in t h e  Kinuseo 
Valley area. The G a t e s  strata becomes completely eroded about at 
Section 2 L O O O N  assuming t h e r e  is about 30 metres of surficial 
cover overlying Kinuseo Creek Valley. Hulcross strata l i e s  in the 
middle of t h e  syncline a x i s  at about Section 22000N and before 
Section 23000N, t h e  Boulder Creek Formation occupies t h e  syncline 
axis a s  outcrop. 

The map data indicates a rapid shallowins of strata t o  t h e  north 
of Section 23000N. This appears t o  be consistent with the small 
shallow a n t i c l i n e  that e x p o s e s  Cadomin Formation strata t o  the 
northeast of F i v e  Cabin Syncline immediately north of Kinuseo 
Creek Valley. T h i s  structure d o e s  not, however, affect t h e  poten- 
tial o p e n  pit Geology of the Gates Formation coal s e a m s  in the 
syncline between S e c t i o n  26OOON and 22000N. 

LAS Energy Associates Ltd. 30-Nov-88 Page 5 
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7.  Coa l  L i c e n c e  Review 

Coal  L i c e n c e s  3253 ,  3 2 5 6 .  3 3 5 5 ,  . 3 2 5 6 ,  3257 and 3253 ,  and  t h e  newly 
a c s u j r o d  c o a l  l i c e n c e  & S @ 1 ,  :I 1 c o n - .  
t r l i n  o u t c r @ D  G a t e s  Fot-maElun a t  s u r f a c e  and t h e r e f o r e  p o t e n t i a l l y  
c o n t a i n  c'j t r e s o u r c e s .  These  l i c e n c e s  niList b e  r e t a i n e d .  

Coal  l i c e n c e  3259 a p p a r e n t l y  l i e s  t o  t h e  west o f  t h e  G a t e s  o u t c r o p  
and  d o e s  n o t  c o n t a i n  G a t e s  Format ion  e i t h e r  a t  s u r f a c e  o r  a t  
d e p t h .  This l i c e n c e  c a n  be  r e l e a s e d  a t  no r i s k  t o  t h e  Monkrnan 
Coal  P r o j e c t .  

8 .  C o n c l u s i o n s  

111. L i c e n c e  Rev iev  Lic .ences  3253, 3 2 5 1 ,  3255 .  3 2 5 6 ,  3257 .  
3258 and t h e  newly a c q u i r e d  c o a l  l i c e n c e  need be r e t a i n e d  b e c a u s e  
t h e y  p o t e n t i a l l y  c o n t a i n  open  p i t  mineable  c o a l  d e p o s i t s .  

L i c e n c e  3359 c a n  be  r e l e s s e c l .  

WhPn t i i? btonkmnn Coal  P r o  i r c t :  i .  r r a r : t i v i , t F d .  a d d j t j c l n a l  ~ " ( o I o r 3 -  
t i o r t   ill be r e q u i r ( > d  o t - io i -  t o  a n y  a d d i t i o r : i , l  ei.tGi11t<-t.ill<i . t ~ r d i r - ; .  
The mapping has i n c l u d e d  p r a c t i c a l l y  eve ry  o u t c r o D  i n  t h e  a r e a  of 
t h e  P o t e n t i a l  m i n i n g  d e p o s i t ,  t h e r e f o r e  d r i l l i n c i  i s  thr: ntart  
l o q i c a l  c o u r s e  o f  a c t i o n .  Recause  o f  t h e  e x c e l l e n t  r o a d  acce~c - s  t o  



the area, it is proposed that a low cost rotary drill prouram 
be planned with several drill holes completed along two cross 
section lines 22000N and 23000N. The major winter drill pro- 
gram could circumvent this problen. 

1. Pacific Petroleums Ltd., 
Exploration Report, 1977 

Monkman Coal Project 1976 

2. Pacific Petroleums Lt.d., Monkman Coal Project Tech- 
nical Report March, 1979. 

3. Petro Canada Inc., 
March, 1980. 

Monkman Technical Report, 

4 .  Petro Canada Inc., Monkman Coal Project Tech- 
nical Report, February, 1981. 

1 

File: VX\W\MONKMAN\ONIl9S8, ONI19S8T 



1300 

'.. 
'.. ', 

1200 

SECTIONAL AREA 394731 sq rn 
1100 

/ >..''' 1 Ids ENERQY ASSOCIATES LTD 

1 ONION SYNCLINE 
SECTION 21 OOON 

I SCALE = 1:SOOO 

I00 0 100 200 30 0 

meters  



I 

1300 

1200 

I inn 
I I LJLJ 

SECTIONAL AREA . 17551 4 1  5 sq I m 

, 

ENERQY ASSOCIATES LTD 

I00 0 100 200 300 

meters  



I00 0 I00 200 300 

1100 

1 SEGTiONAL --AREA. 43037,O s q l m  
1 GOO 

6 

ENERQY ASSOCIATES LTD 

p G G z F  SECTION 23000N 

meters 



1 

1300 

1200 

3 
C 
C 
C v: 

I-- - 

1100 

1000 - 

500 

I u s  ENERQY ASSOCIATES LTD 
-- I 

ONION SYNCLINE 
SECTION 24000 N 

10, lot88 I SCALE = 1 :SO00 
. 0 .  too 0 I00 200 300 

I I 
meters 







Monkman Coal Project 
1988 Mapping Program on Onion Syncline 

6. Ilining Potential and Coal Resources 

Potentially mineable coal seams gill ooour in the Gates Formation 
in the Gates subcrop zone along the Onion Syncline fold axis be- 
tween 21000N and about 22000N. Given the coal seam development as- 
sumed from MOD 76-8 at the southeast end of the syncline, the fol- 
lowing coal seams are assumed: 

Table 1 
Assumed Coal Develo!ament,(from MOD 7S&1 

Seam 
1 
2 
3 
b 
5 
6 

Thicknesd 
l.L A 
1.2 4 
4 .> 
ill 

A' 

by drilling: 

The ratio of the entirea 
is considered to be 5: 
calculation purposed 

the assumed coal di 
ours between Section? 
timates await confirm;? 

is over 8:l bcmit. This 
erefore for omen pit resource 

is assumed at 21500N. Given 
and assuming the mineable zone oc- 

the following reserve es- 

Table 2 
Potential Resources in the Onion Syncline (North End). 

Section St?%il Thickness 
n 

22000N 1 1.4 
2 1.2 
3 4.6 
4 2.6 
5 6.8 
6 L.8 

Length Uidth Resources 
n m Hewtonnes 

1000 125 2.08 
1000 527 0.92 
1000 608 6.05 
1000 698 2.63 
1000 962 9.69 
1000 1190 a.28 
Subtotal 27.65 

23000N 1 1.6 0 
2 1.2 0 
3 L.6 0 
I 2.6 1000 118 
5 6.8 1000 351 
6 L.8 1000 522 

Subtotal 

Total 35.00 
Total, less 20% 28.00 
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