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1.0 INTRODUCTION 

1.1 Crows Nest Resources L im i ted  i s  a who l ly  owned subs id ia ry  o f  Shel l  

Canada L im i ted  (Head Of f i ce ,  Calgary, A1 be r ta ) .  She1 1 acqui red Crows 

Nest I ndus t r i es  i n  1978 and w i t h  i t  coal hold ings o f  the  o r i g i n a l  

Crows Nest Pass Coal Company which dates back t o  the  l a t e  1800s. 

The new company, Crows Nest Resources L im i ted  developed and s t a r t e d  

product ion a t  the  L ine  Creek coal  mine i n  1981. Min ing was i n i t i a t e d  

a t  a he igh t  o f  2074 meters and the  f i r s t  coal shipments were made i n  

1982. I n  1987 approximately 1.7 m i l l i o n  tonnes o f  c lean m e t a l l u r g i c a l  

and thermal coal were produced. The mine i s  a convent ional 

multi-benched t r u c k  and shovel open p i t  opera t ion  mining up t o  s i x  

seams synchronously. 

1.2 Locat ion  and Access: 

The L ine  Creek Mine (B.C. Mine Lease 4 )  i s  loca ted  approximately 25 km 

n o r t h  o f  Sparwood i n  southeastern B.C. Access t o  the  mine i s  v i a  

Highway 3 t o  Sparwood then n o r t h  on Highway 43 f o r  18 km t o  the  mine 

access road. (F igure  1) .  The s e c u r i t y  gate and wash p l a n t  a re  f i v e  km 

eas t  o f  the t u r n  o f f  and the  a c t i v e  min ing area i s  a f u r t h e r  15 km 

nor theast  through the  L i n e  Creek canyon (F igure 2).  

1.3 Sumnary o f  Previous Work: 

1969 - 1971 Crows Nest I ndus t r i es  constructed access roads onto L ine  

Creek Ridge. The r i d g e  was g e o l o g i c a l l y  mapped and 17 

reserve c i r c u l a t i o n  r o t a r y  holes d r i l l e d  f o r  a t o t a l  

meterage o f  3145 meters. ( se r i es  numbered up t o  99). 

Crows Nest Resources L imi ted  (CNRL) d r i l l e d  th ree  diamond 

core holes (737 meters t o t a l )  ( se r i es  numbered 100 t o  199). 
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CNRL d r i l l e d  f o u r  r o t a r y  d r i l l  ho les (370 meters t o t a l )  and 

constructed one a d i t  i n  8  seam. 

1980 Two r o t a r y  holes (200 se r ies )  

1981 - 1982 A number o f  diamond holes were d r i l l e d  i n  North L ine Creek, 

s i x  o f  these are p l o t t e d  i n  the  nor thern  p a r t  o f  the present 

area. (400 s e r i e s )  

1983 CNRL d r i l l e d  two r o t a r y  holes (610 and 906) 

1985 CNRL d r i l l e d  th ree  r o t a r y  holes (1799, 1800, 1812) 

1986 t o  CNRL conducted a  major FAME supported exp lo ra t i on  program 

sp r ing  1987 c o n s i s t i n g  o f  t h e  f o l l o w i n g  elements: 

- 1800 meter road cons t ruc t i on  

- d r i l l  s i t e  p repara t ion  

- r o t a r y  d r i l l i n g  112 holes f o r  a  t o t a l  meterage 

o f  8877 meters (holes numbered 5000 t o  5112) 

- l a b  ana lys i s  (ash and FSI raw) on one meter 

increment coal  samples 

- geo log ica l  i n t e r p r e t a t i o n  u t i l i z i n g  CNRL Mincom 

MINER2 software. 

1.4 Sumnary o f  Work Done i n  1987 Program: 

- 14 reverse c i r c u l a t i o n  r o t a r y  holes f o r  1822 meters ( se r i es  5113 

t o  5144). 
- 6  HQ cored diamond holes f o r  744.6 meters (5145 t o  5150) 

- Coal ana lys is :  Rotary Holes; 1 meter increments ash and 

FSI on raw samples. Diamond holes; ash and FSI on coal 

i n t e r s e c t i o n  

raw samples; f u l l  prox on 1.6 wash p lus  a d d i t i o n a l  analyses. 

- Geological i n t e r p r e t a t i o n ;  20 sect ions were constructed w i t h  

the he lp  o f  a  PC program f o r  p r o j e c t i n g  d r i l l  ho le  data down the  



s t r u c t u r a l  p lunge i n t o  t h e  s e c t i o n s .  The g e o l o g i c a l  s t r u c t u r e  i s  

t o o  c o m p l i c a t e d  t o  be modeled by  t h e  main f rame Mincom MINER2 

so f tware .  



2.0 THE PROJECT 

2.1 Ob jec t ive  o f  the  Present Program: 

Mining i s  a t  present t ak ing  p lace i n  the Lower South P i t  (F igure 2) 

which occupies the  f l a t  d ipp ing  core o f  the Alexander Creek Syncline. 

East o f  t h i s  area i s  a s t r u c t u r a l  domain in f luenced by t r a i l i n g  

t h r u s t s  developed on the  back o f  the  Ewin Pass t h r u s t  where i t  cuts  up 

sec t ion  through the  Moose Mountain Member. There i s  considerable 

economic advantage t o  extending the present mining a c t i v i t i e s  t o  the 

east  i n t o  t h i s  area i f  t h e  s t r i p  r a t i o  i s  favourable. 

The present "8 Seam Repeat" program was i n i t i a t e d  i n  o rder  t o  prov ide 

data t o  he lp  descr ibe the geology i n  t h i s  s t r u c t u r a l l y  complex area. 

2.2 P r o j e c t  D e f i n i t i o n :  

The main L ine  Creek p i t  a l so  r e f e r r e d  t o  as the Upper South P i t  

occupies the  west l imb o f  the  Alexander Creek Syncl ine on the  southern 

p a r t  o f  t h e  L ine Creek Ridge (F igure 2). The Lower South P i t  occupies 

the  core o f  the  Alexander Creek Syncl ine a t  the  southern end o f  the  

L ine  Creek Ridge. The nor thern  p a r t  o f  L ine  Creek Ridge i s  d i v i d e d  

i n t o  t h e  N.L.C. 8 seam p i t  ( t he  steep d ipp ing  west l imb)  and t h e  2 

seam p i t  (core o f  the syncl ine) .  

The area o f  t h e  study i s  s t r u c t u r a l l y  the t h r u s t  s l i c e  between the  M t .  

Michael t h r u s t  (eastern edge o f  Lower South P i t )  and Ewin Pass t h r u s t  

(L ine  Creek v a l l e y )  (F igure 3). The area extends the  l eng th  o f  L ine  

Creek Ridge from West L i n e  Creek t o  No Name Creek. I n  the  r e s t  of 

t h i s  r e p o r t  the  study area w i l l  be r e f e r r e d  t o  as t h e  M t .  Michael Ewin 

Pass t h r u s t  s l i c e .  
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3.0 GEOLOGICAL OVERVIEW 

3.1 Regional Geology: 

The L ine Creek Mine i s  i n  the  Rocky Mountains, Front  Ranges 

physiographic prov ince o f  the  Eastern C o r d i l l e r a  f o l d  b e l t .  This 

prov ince i s  character ized by open shal low p lung ing  no r th  o r  south 

t rend ing  f o l d s  and major t h r u s t s  which d i p  westward and s t r i k e  n o r t h  

south. 

Coal i n  southeast B.C. occurs i n  the  Jura Cretaceous Kootenay Group 

which i s  an eastward t h i n n i n g  wedge o f  non-marine coal bear ing c l a s t i c  

sediments der ived from mountains t o  the  south and west. The Kootenay 

Group i s  preserved i n  a number o f  s t r u c t u r a l l y  c o n t r o l l e d  t h r u s t  

s l i c e s  and basins. The L ine  Creek mine occupies p a r t  o f  the E lk  

Va l ley  Coal F i e l d  which i s  preserved as the  core and eas t  and west 

l imbs o f  the  n o r t h  t rend ing  shal low p lunging Alexander Creek Syncl ine 

(F igure 4). 

3.2 Regional Strat igraphy:  

The s t r a t i g r a p h i c  nomenclature used i n  t h i s  r e p o r t  f o l l o w s  t h a t  

proposed by Gibson (1979) (Table 1).  The Kootenay Group represents a 

regress ive  cyc le  o f  sediments deposited on the  marine shales o f  the  

Fern ie  Formation. As the  sea withdrew t o  the  nor theas t  t h e  basal 

format ion o f  the  Kootenay group was deposited; t h i s  i s  a coarse beach 

der ived sandstone (Morr issey Formation). The Morr issey Formation i s  

o v e r l a i n  by the  coal bear ing d e l t a i c  sediments o f  the M is t  Mountain 

Formation which i n  t u r n  i s  o v e r l a i n  by the coarse c l a s t i c s  o f  the  

con t i nen ta l  Elk Formation. 

The Fernie Formation i s  composed o f  brown recessive weathering marine 

mudstones and minor amounts o f  s i l t s t o n e s  and l imestones. Phosphate 

depos i ts  occur w i t h i n  the  Fernie Formation b u t  no t  w i t h i n  Lease 4. 
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T-ABLE OF FORMATIONS 

N omencloture of the Kwtenay Group (a f ter  Gibson,1979) 
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The M o r r i s s e y  Format ion i s  an upward coarsen ing  mar ine o r  beach 

sandstone wh ich  i s  s u b d i v i d e d  i n t o  two members. The l o w e r  Weary Ridge 

Member i s  composed o f  f i n e  t o  medium g r a i n e d  p l a n a r  t h i n  bedded 

a r g i l l a c e o u s  sandstone. The member weathers an orange c o l o u r  and 

averages 30 meters  t h i c k .  The upper  Moose Mounta in  Member i s  a  g r e y  

w e a t h e r i n g  medium t o  coarse  g r a i n e d  th i ck -bedded  t o  massive sandstone 

approx ima te ly  20 mete rs  t h i c k .  It i s  c l i f f  f o r m i n g  and makes a  good 

mappable u n i t  f o r  t h e  base o f  t h e  coa l  b e a r i n g  sequence. 

The M i s t  Mounta in  f o r m a t i o n  i s  t h e  economica l l y  i m p o r t a n t  c o a l  b e a r i n g  

f o r m a t i o n  i n  t h e  Kootenay Group. It i s  composed o f  s i l  t s t o n e ,  

sandstone, mudstone, s h a l e  and c o a l .  The M i s t  Mounta in  s t r a t a  was 

d e p o s i t e d  w i t h i n  s u b - a e r i a l  p o r t i o n s  o f  d e l t a s  and c o a s t a l  a l l u v i a l  

p l a i n s .  The sediments a r e  m o s t l y  f i n e  g r a i n  f l o o d  p l a i n  d e r i v e d ,  

though i n  p l a c e s  t h e y  a r e  c u t  b y  l e n t i c u l a r  coa rse  g r a i n e d  sandstone 

bod ies  r e p r e s e n t i n g  r i v e r  channel  d e p o s i t s .  Coal seams occur  

t h r o u g h o u t  t h e  Format ion;  seams near  t h e  b o t t o m  o f  t h e  Format ion  a r e  

l a t e r a l l y  p e r s i s t e n t  and t h i c k ,  where as  seams i n  t h e  upper  p a r t  o f  

t h e  Format ion a r e  t h i n n e r  and d i s c o n t i n u o u s .  A t  L i n e  Creek t h e  M i s t  

Mounta in  Format ion i s  445 mete rs  t h i c k  and c o n t a i n s  an average o f  60m 

o f  c o a l .  

The r a n k  o f  t h e  c o a l  grades f rom medium v o l a t i l e  b i t u m i n o u s  a t  t h e  

base o f  t h e  s e c t i o n  (Ro max v a l u e s  about  1.37 f o r  10 seam) t o  h i g h  

v o l a t i l e  b i tum inous  a t  t h e  t o p  o f  t h e  s e c t i o n  Ro max va lues  about  1.05 

f o r  2 seam. 

The E l k  Format ion c o n s i s t s  o f  a  c l i f f  f o r m i n g  success ion o f  b u f f  

w e a t h e r i n g  sandstones,  s i l t s t o n e s ,  and mudstones. T h i c k  cong lomerates  

and t h i n  seams o f  need le  c o a l  a r e  c h a r a c t e r i s t i c  o f  t h e  ELk Format ion.  

The E l k  Format ion i s  eroded f r o m  t h e  s t r a t i g r a p h i c  s e c t i o n  w i t h i n  

Lease 4  b u t  o u t c r o p s  t o  t h e  n o r t h .  



4.0 LINE CREEK (MINE LEASE 4)  

4.1 Geology: 

The r e g i o n a l  geo logy on Lease 4  i s  d e f i n e d  by a  n o r t h  t r e n d i n g  

s y n c l i n e  o f  c o a l  b e a r i n g  M i s t  Mountain Format ion sediments on t h e  west  

h a l f  o f  t h e  lease ,  t h r u s t  up a g a i n s t  ano the r  s y n c l i n e  o f  M i s t  Mounta in  

on t h e  e a s t  h a l f  o f  t h e  l e a s e  ( F i g u r e  4 ) .  The n o r t h  sou th  t r e n d i n g  

b reak  between t h e  two s y n c l i n e s  i s  t h e  Ewin Pass T h r u s t  and a  number 

o f  s teep  d i p p i n g  t r a i l i n g  s p l a y  t h r u s t s  deve lop ing  o f f  t h e  t o p  s u r f a c e  

o f  t h e  Ewin Pass T h r u s t .  The most prominent  and most most w e s t e r l y  

b e i n g  t h e  Mt. Michae l  T h r u s t .  Reserves a r e  d e f i n e d ,  and m i n i n g  i s  

t a k i n g  p l a c e ,  on t h e  west  l i m b  o f  t h e  wes te rn  s y n c l i n e  (A lexander  

Creek S y n c l i n e ) .  A c t i v i t y  i s  now e x t e n d i n g  eastward ac ross  t h e  a x i s  

o f  t h e  A lexander  Creek S y n c l i n e  i n t o  an a rea  i n  wh ich  t h e  r o c k s  a r e  

i n f l u e n c e d  by  t h e  Ewin Pass T h r u s t  and i t s  s p l a y s  (Mt.  M ichae l  Ewin 

Pass T h r u s t  S l i c e ) .  

The geometry o f  t h e  A lexander  Creek S y n c l i n e  i s  t h a t  o f  an a s s y m e t r i c  

n o r t h  p l u n g i n g  s y n c l i n e  i n  t h e  sed imentary  p i l e  o v e r l y i n g  t h e  west  

d i p p i n g  Ewin Pass t h r u s t .  The s y n c l i n e  has a  west  l i m b  wh ich  d i p s  a t  

90" o r  i s  o v e r t u r n e d  a t  h i g h e r  e l e v a t i o n s .  A t  l o w e r  e l e v a t i o n s  and 

c l o s e r  t o  t h e  h i n g e  o f  t h e  s y n c l i n e  d i p s  i n  t h e  Moose Mounta in  member 

f l a t t e n  o u t .  The e a s t  l i m b  i s  p a r t i a l l y  t r u n c a t e d  by  t h e  Ewin Pass 

T h r u s t  b u t  where p reserved  has west  d i p s  r a n g i n g  up t o  65". The 

p lunge o f  t h e  f o l d  a x i s  i s  n o r t h  o r  n o r t h w e s t  and w i t h i n  t h e  mine 

l e a s e  p lunges v a r y  f rom 5" t o  15"northwest.  

The o v e r  s teepen ing  o f  t h e  west  l i m b  o f  t h e  A lexander  s y n c l i n e  i n  t h e  

mine lease  may be caused b y  a  t h r u s t  i n  t h e  F e r n i e  Format ion  t o  t h e  

wes t ,  wh ich p r i o r  t o  e r o s i o n  would  have o v e r l a i n  t h e  h i g h e r  e l e v a t i o n s  

o f  t h e  west  l i m b ,  such a  t h r u s t  i s  o u t l i n e d  on p r e l i m i n a r y  map 63 

(BCEMPR 1987). The l e s s  competent mudstones and c o a l  measures may 

have been c u t  b y  l e a d i n g  s p l a y  t h r u s t s  r a t h e r  t h a n  have been 

over-steepened. 



Loca l  west  d i r e c t e d  t h r u s t s  a r e  v i s i b l e  i n  t h e  h i g h w a l l .  These 

t h r u s t s  c o u l d  r e p r e s e n t  movement o u t  o f  t h e  c o r e  o f  t h e  s y n c l i n e  

d u r i n g  f o l d i n g  o r  be b l i n d  t h r u s t s  a s s o c i a t e d  w i t h  u n d e r l y i n g  e a s t  

d i r e c t e d  t h r u s t s .  The comb ina t ion  o f  t h e  two t h r u s t s  f o r m i n g  a  

t r i a n g l e  zone. 

East  o f  t h e  Ewin Pass t h r u s t  and ac ross  t h e  L i n e  Creek v a l l e y  i s  t h e  

Horseshoe Ridge s y n c l i n e .  The Moose Mounta in  member on t h e  e a s t  l i m b  

o f  t h e  s y n c l i n e  forms t h e  back o f  t h e  n o r t h  t r e n d i n g  Horseshoe Ridge. 

Approx ima te ly  t h e  lower  h a l f  o f  t h e  M i s t  Mounta in  Format ion i s  

p rese rved  on Horseshoe Ridge as t h e  e a s t  l i m b  o f  t h e  s y n c l i n e .  On t h e  

l o w e r  s lopes  t o  t h e  west  some o f  t h e  west  l i m b  i s  p rese rved  b u t  i n  

t h i s  area t h e  geo logy i s  c o m p l i c a t e d  b y  a  number o f  t h r u s t s .  The 

s t r u c t u r e  on Horseshoe Ridge i s  i n  many r e s p e c t s  t h e  m i r r o r  image o f  

t h e  s t r u c t u r e  on t h e  L i n e  Creek e x t e n d i n g  down t o  t h e  Mt. Michae l  

t h r u s t .  

The A lexander  Creek s y n c l i n e  and Mt. M ichae l  Ewin Pass T h r u s t  S l i c e  

b o t h  ex tend  n o r t h  ac ross  No Name Creek. There i s  l e s s  da ta  a v a i l a b l e  

i n  t h i s  area and t h e  s t r u c t u r a l  i n t e r p r e t a t i o n  i s  l e s s  d e t a i l e d .  



5.0 MT. MICHAEL EWIN PASS THRUST SLICE 

Coal seams i n  t h e  M i s t  Mounta in  Format ion a r e  numbered i n  sequence 

f rom No. 10 a t  t h e  base o f  t h e  Format ion  t o  No. 1 i n  t h e  t o p  t h i r d  o f  

t h e  Format ion.  I n  t h e  Mt. Michae l  Ewin Pass T h r u s t  S l i c e  seams 10, 9, 

8 and p o s s i b l y  7 a r e  p r e s e n t  r e p r e s e n t i n g  a  s t r a t i g r a p h i c  t h i c k n e s s  up 

t o  200111 r e s t i n g  on t h e  Moose Mountain f o r m a t i o n .  L i t h o l o g i e s  o t h e r  

than c o a l  i n c l u d e  sandstone, s i l t s t o n e ,  and mudstone. U n c e r t a i n t i e s  

i n  t h e  s t r u c t u r a l  i n t e r p r e t a t i o n  make i t  v e r y  d i f f i c u l t  t o  d e f i n e  t h e  

p r o p o r t i o n s  o f  t h e  v a r i o u s  l i t h o l o g i c s .  

I n  t h e  west o f  t h e  area 10 seam occurs  as two m a j o r  bands (10A and 

10B). T r a c i n g  t h e  seam t o  t h e  e a s t  towards t h e  Ewin Pass t h r u s t  

m u l t i p l y  i n t e r s e c t i o n s  o f  t h e  10 seam a r e  encountered.  The a u t h o r  

p r e f e r s  a  s t r u c t u r a l  i n t e r p r e t a t i o n  f o r  t h e  c o n f u s i o n  as i n d i c a t e d  b y  

t h e  s e c t i o n s  wh ich  d e p i c t  a  number o f  t h r u s t s  t h a t  s t a c k  10 seam. 

Nine seam t h i n s  eastward i n  t h e  Lower South P i t .  I n  t h e  Mt. M ichae l  

Ewin Pass T h r u s t  S l i c e  i t  i s  d i s c o n t i n u o u s  and when i d e n t i f i e d  o f t e n  

c o n s i s t s  o f  a  number o f  s p l i t s .  The 9  sand i s  prominent  and p r o b a b l y  

r e s p o n s i b l e  f o r  t h e  absence o f  9  seam, E i g h t  Seam i s  t h i c k  i n  t h e  

wes te rn  edge o f  t h e  area b u t  t h i n s  eastward t o  l e s s  t h a n  t h r e e  meters  

o f  c o a l  i n  a  number o f  s p l i t s .  

5.2 S t r u c t u r e :  

The p r o j e c t  area i s  c u t  b y  a  number o f  s teep  d i p p i n g  t h r u s t  f a u l t s  and 

i s  u n d e r l a i n  by  t h e  Ewin Pass T h r u s t  wh ich  subcrops t o  t h e  e a s t  of t h e  

area. Coal seams i n  t h e  area a r e  s h a l l o w  t o  s teep  d i p p i n g  ove r lapped  

and down dropped t o  t h e  e a s t  under  success ive  t h r u s t s .  E x p l o r a t i o n  t o  

d a t e  has c o n s i s t e d  o f  numerous r o t a r y  d r i l l  h o l e s ;  some diamond ho les ;  

one a d i t  and g e o l o g i c a l  mapping on a  1:5000 sca le .  D r i l l  p a r t i c u l a r s  

f o r  t h e  1987 program a r e  l i s t e d  i n  Tab le  2. 



HOtE - 

5113 

5114 

5115 

5131 

5132 

5133 

5134 

3135 

5136 

5137 

5138 

5139 

5140 

5 145 

5146 

5147 

5148 

5149 

5150 

TYPE - 

Rotary  

HQ Core 

LENGTH 

101 

146 

205.6 

7 2 

128 

91  

120 

115 

130 

140 

146 

170 

146 

228.9 

156.2 

130.9 

79.7 

81.9 

70.1 

TABLE 2 

MT. MICHAEL EWIN PASS THRUST SLICE 

DRILL HOLE PARTICULARS 

EL. - 

1620.1 

1620.1 

1620.5 

1598.5 

1601.9 

1605.6 

1605.8 

1607.5 

1607.5 

1607.4 

1591.8 

1630.3 

1633.4 

1597.8 

1582.8 

1620.6 

1582.8 

1572.4 

1572.0 

ORIENTATION 

074/63 

069/30 

250/80 

0&0/90 

0$0/90 

oeo 190 

250/51 

250/61 

250.85 

070/49 

oeo/bo 
0&30/90 

080(90 

245/65 

LOGS 

no l o g s  

gamma, dev. 

gamna , dev . 
gamma, dev. 

gamma 

gamma, dev. 

gamna, dev. 

gamma, dev. 

gamma, dev. 

gamna, dev. 

no lo$gs 

gamma, dev. 

gamna, dev. 

gamma, n e u t ,  den, 

dev . 
gamma, neu t ,  den, 

dev. 

gamma, neut ,  den. 

dev. 

gamma, n e u t ,  den, 

c a l i p e r ,  r e s .  dev. 

ganuna, neut ,  den, 

c a l i p e r  r e s .  dev. 

no l o g s  



There i s  

i s  based 

Regional  

i n d i c a t e  

c l o s e  t o  

s e c t i o n s  

sec t ion .  

no o u t c r o p  i n  t h e  a rea  so t h a t  t h e  s t r u c t u r a l  i n t e r p r e t a t i o n  

on d r i l l  h o l e  d a t a  p r o j e c t e d  i n t o  v e r t i c a l  s e c t i o n s .  

s t r u c t u r a l  da ta  and d i p  s t r i k e  i n f o r m a t i o n  t o  t h e  n o r t h  

a  t r e n d  o f  340°/15 f o r  t h e  f o l d s .  T h i s  o r i e n t a t i o n  of one 

i t  was used as a  c o n t r o l  f o r  p r o j e c t i n g  d r i l l  h o l e  d a t a  i n t o  

and f o r  p r o j e c t i n g  s t r u c t u r a l  p a t t e r n s  f r o m  s e c t i o n  t o  

Two s i m p l i f i e d  c o n s t r a i n t s  borrowed f rom Oahls t rom (1970) Boyers and 

E l l i o t t  (1982) were used t o  ensure i n t e r n a l  c o n s i s t e n c y  o f  t h e  

i n t e r p r e t a t i o n .  The l e n g t h  o f  t h e  p a r t i c u l a r  seam measured between 

two f i x e d  c o n t r o l  p o i n t s  on a  s e c t i o n  was k e p t  a p p r o x i m a t e l y  c o n s t a n t  

f r o m  s e c t i o n  t o  s e c t i o n .  F o l d i n g  c o u l d  g i v e  way t o  f a u l t  o v e r l a p  o r  

v i s e  versa b u t  ma jo r  f o l d s  o r  f a u l t s  c o u l d  n o t  be i n t r o d u c e d  i n  one 

s e c t i o n  and l e f t  o f f  a d j a c e n t  s e c t i o n s  because t h i s  would  cause a  

d r a s t i c  change i n  t h e  seam l e n g t h .  The same p r i n c i p l e  o f  c o n s e r v a t i o n  

o f  seam l e n g t h  was a p p l i e d  t o  d i f f e r e n t  seams w i t h i n  a  s i n g l e  s e c t i o n .  

If 8 seam l e n g t h  o v e r  a  h o r i z o n t a l  w i d t h  o f  200m was 300 m  t h e n  t h e  10 

seam p r o f i l e  must have a p p r o x i m a t e l y  t h e  same l e n g t h .  O b v i o u s l y  these 

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

h e l p  t o  c o n s t r a i n  i n t e r p r e t a t i o n s  towards t h e  more p l a u s a b l e .  

I n  t h e  sou the rn  and n o r t h e r n  p a r t s  o f  t h e  area d a t a  i s  sparce and t h e  

s e c t i o n s  a r e  v e r y  s i m p l i f i e d  and s t y l i z e d .  As more da ta  i s  o b t a i n e d  

t h e  s e c t i o n s  w i l l  be c o m p l e t e l y  re-worked. A t  t h i s  s tage  though t h e y  

a r e  u s e f u l  as rough i n d i c a t o r  o f  e x p l o r a t i o n  p o t e n t i a l .  

The genera l  s t r u c t u r a l  s t y l e  r e p r e s e n t e d  b y  t h e  s e c t i o n s  i s  one of 

t h r u s t  r e p e t i t i o n .  I n  some p l a c e s  though i t  was i m p o s s i b l e  t o  meet 

t h e  c o n s t r a i n t  o f  seam l e n g t h  and t h r u s t  o f f s e t .  Any t h r u s t  based 

e x p l a n a t i o n  o f  seam l o c a t i o n s  o r  absences i n  d r i l l  h o l e s  i m p l i e d  an 

i n o r d i n a t e  l e n g t h  o f  seam h i d i n g  i n  t h e  s e c t i o n .  t h e  a u t h o r  was 

f o r c e d  i n t o  an i n t e r p r e t a t i o n  o f  f o r w a r d  moving wedges. I n  t h i s  model 

u n d e r l y i n g  wedges o f  r o c k  a r e  squeezed eastward under  west  d i p p i n g  

f a u l t  s u r f a c e s  wh ich  c o l l a p s e  t o  f i l l  t h e  v o i d  l e f t  behind.  The end 

r e s u l t  i s  t h e  appearance o f  a  west d i p p i n g  normal f a u l t .  The model 



e x p l a i n s  t h e  i n f o r m a t i o n  t o  d a t e  b u t  i s  p r o b a b l y  r o o t e d  more i n  

d e s p e r a t i o n  than r e a l  i t.y. 

5.3 Coal Q u a l i t y :  

Ro ta ry  Holes:  

Coal samples f rom t h e  r o t a r y  h o l e s  were c o l l e c t e d  i n  one mete r  

increments  and ana lyzed  f o r  raw ash and FSI a t  t h e  L i n e  Creek Tab. 

R e s u l t s  were composi ted back t o  average va lues  f o r  seam i n t e r s e c t i o n s  

and a r e  p r o v i d e d  i n  Tab le  3. Obv ious ly  m a t h e m a t i c a l l y  composi ted FSI 

va lues  a r e  o n l y  approx imate.  Tab le  4 p r o v i d e s  b y  seam average da ta  

genera ted  f rom Table  3. 

Diamond D r i l l  Data: 

Coal samples f rom t h e  diamond d r i l l i n g  were ana lyzed  raw f o r  ash and 

m o i s t u r e  and a t  a  1.6 wash f o r  f u l l  p r o x i m a t e  p l u s  FSI. Some samples 

(1.6 wash) were a l s o  ana lyzed  f o r  S% and CV. T h i s  d a t a  i s  r e p o r t e d  i n  

Tab le  5. The f a r  r i g h t  column i n d i c a t e s  60 r e p r e s e n t i n g  a  1.6 SG 

wash, t h e  n e x t  l e f t  column (RC/YD) p r o v i d e s  c o r e  r e c o v e r y  on t h e  raw 

d a t a  l i n e  (R under  column TP) and y i e l d  d a t a  on t h e  wash l i n e  ( W  under  

column TP). By seam average q u a l i t y  i s  p resen ted  i n  Tab le  6. 

A d d i t i o n a l  t e s t s  were per formed on some samples. Oxide a n a l y s i s  on 

H.T. ash f o r  seams 8 and 10B a r e  r e p o r t e d  i n  Tab le  6, wh ich  a l s o  

i n c l u d e s  an a t t e m p t  a t  r e c o n s t i t u t i n g  t h e  o x i d e s  back i n t o  a  m i n e r a l  

assemblage. T h i s  work i s  t h e  s u b j e c t  o f  an on-go ing s t u d y  and t h e  

r e s u l t s  shou ld  be c o n s i d e r e d  p r o v i s i o n a l  a t  bes t .  The computer 

program i n  c a l c u l a t i n g  a  p o s s i b l e  m i n e r a l  assemblage a l s o  c a l c u l a t e s  

t h e  w e i g h t  l o s s  on ash ing .  

G i e s l e r  f l u i d i t y  measurements were per formed on t h e  two above samples 

as w e l l  as p e t r o g r a p h y  on t h e  8 seam sample. These r e s u l t s  a r e  

r e p o r t e d  i n  Tab le  7. The d a t a  f o r  8 seam i s  t y p i c a l ;  8 seam i n  t h i s  

area i s  p a r t i a l l y  o x i d i z e d  and combined w i t h  i t s  u n r e a c t i v e  n a t u r e  



often o f  poor metallurgical quality. The core recovery for the 10 

seam sample was poor consequently the data is not very reliable. 
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TABLE 3 

HOLE TYPE 

MT. MICHAEL EWIN PASS THRUST S L I C E  

COAL QUAL ITY  ROTARY DATA 

ash FS I 
17.60 4. 00 
26.90 4. 00 
28.90 3.00 
33.30 5. 5Q 
38.30 3. 00 
15.10 7.50 
19.80 1. 50 
18.00 7. 50 
37.20 4. 00 
35.30 3. 50 
29.80 4.00 
23.30 7.00 
26.10 4.50 
31.80 3.50 
17.80 5.00 
23.70 3.00 
24.60 5. 00 
20.50 5. 00 
40.50 2.00 
26.40 3. 00 
13.70 3. 50 
24.60 1.50 
29.20 3.50 
22.60 4.50 
23.60 4.50 
20.90 3. 00 
12. 80 3.50 
17.80 5.50 
16.40 7. 00 
7. 70 7. 50 

13. 80 6. 50 
20.30 4.50 
20.30 4. 00 
45.30 2.50 
0. 00 4.00 

7 - ds. 30 4.00 
53.80 3. @a 
33. 00 4.50 
16.10 5.00 
24.70 0.00 
24.90 0. 00 
26-48 4. 00 
43.20 2.50 
21.20 1.50 
46.70 1. 00 
64.90 1.50 



NO. - 
4 7 
48 
43 
50 
51 
52 
53 
5 4 
55 
56 
57 
58 
59 
60 
6 1 
62 
63 
6 4 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7 4 

HOLE 
5106 
5076 
5076 
5076 
5076 
51 15 
51 15 
5115 
5137 
5137 
5137 
5105 
5105 
5105 
5105 
5105 
5105 
5105 
5105 
5081 
51 12 
51 12 
5037 
5037 
5037 
5037 
5037 
5037 
5037 
5037 
5037 
5037 
51 13 
5098 
5038 
5098 
5098 
5098 
5136 
5136 
5 136 
5135 
589 1 
509 1 
5031 
5091 
5131 
5131 
5131 
5131 
5131 
5133 
5133 
5133 
5133 
5134 
5134 
5090 
5030 

TYPE 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
l? 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

SEAM 
3. 00 
8. 00 
8. 00 
9. 00 
3.00 
3.00 

10. 0a 
10.00 
8.00 
8.00 
8. 00 
8.00 
a. 00 
8.00 
9.00 
9.08 

10. 00 
10.00 

TABLE 3 

FROM 
136.50 
38.00 
45. 00 
33. 00 
110.50 
61.88 

132.80 
145.00 
35.50 
44.00 
47.50 
33. 00 
43. 00 
45. 00 
100.00 
1 10. 00 
161.50 
170.08 

ASH 
23.40 
18. JQ 
Z1. 18 
23. 60 
43.70 
41.00 
23.50 
25.20 
27.20 
23.30 
30.90 
23.90 
45.60 
20.80 
36.20 
43.80 
32.00 
33.60 
27.30 
39.1Q 
15.00 
29.90 
18.50 
32.50 
21.40 
15.70 
31.30 
37.60 
38.60 
43.30 
29.50 
27.90 
28.00 
28.50 
42.60 
30.40 
50.60 
20.50 
15.80 
19.00 
20.40 
27.68 
44.90 
47.50 
45.60 
32-30 

43.38 
20.70 
28 -.@ . C 
16.60 
18.30 
25. 00 
28.90 
.36. 30 
43.00 
25.80 
25.60 
28.30 
33.60 

F S I  
2.50 
3.50 
3. 58 
3. 50 
3.50 
3.80 
4.00 
3.50 
5. 00 
4. 00 
5. 00 
1. 50 
1.08 
3. 00 
3. 50 
1. 80 
2. 50 
4. 00 
3. a8 
3.50 
a. 00 
6.50 
3. 08 
0. 50 
1.80 
2.50 
3. 00 
4. 00 
3. 50 
4.50 
1.50 
3.50 
2.50 
1. 00 
2. 08 
0. 00 
7.00 
1.58 
5.00 
4. 00 
5.58 
6. 00 
6. 00 
2.50 
2. 00 
2. 00 
3.00 
0. 00 
0. 00 
4. 30 
1.08 , 

6.50 
4. 00 
7. 00 
4.50 
3.50 
5.00 
5.50 
1. 50 



TABLE 4 

MT. MICHEAL EWIN PASS THRUST SLICE 

AVERAGE QUALITY 1987 ROTARY DRILLING 

SEAM 

8 - 9 - 10 - 

D r i l l  i n t e r s e c t i o n  5.06 ( .4) 3.86 ( .5)  6.18 ( . 9 )  

Thickness (SO) 

Average Raw Ash (SD) 28.1 (1.3) 30.3 (2.6) 28.3 (1.9) 

Average FSI* 3.5 3.8 4.0 

* L i m i t e d  s i g n i f i c a n c e  



TABLE 5 

MT. MICHAEL EWIN PASS THRUST SLICE 

COAL QUALITY DIAJTOND DATA 

LOWER SOLTH, ,FIT HLS!45 15/  1 2 / 8 7  
LIL SEClhl TOE T 3  TP FI3M FISH VWLS C FS! C.V SY. RC/YD S6 

-OWE4 S O G W  PIT H 5 1 4 5  1 5 / 1 2 / 8 7  
TO TP FIX4 FISH VOLS =C i s 1  C.V SY. RC/YD SG 

LOYER SOUTH P I T  " 5 1 4 7  15/ ?2/87 
U t  SEFIF TOP T 9  TP FIDm FISH VDLS F C  FSI C.V SX RC/YD S.G 

-0WER SOL'TU PIT H.5148 1 5 / 1 2 / 6 7  
UL SEW? TOP TO TP FIDM FISH VOLS F C  F S I  C.V S% RC/YD SG 

IUER SOUTH P I T  H 5 1 4 9  1 5 / 1 2 / 8 7  
HL SEFIM TOP TO T P  RDM FlSH VOLS FC F S I  C.V S% RC/YD SG 



TABLE 6 

MT. MICHEAL EWIN PASS THRUST SLICE 

AVERAGE QUALITY 1987 DIAMOND DRILL PROGRAM 

Raw Ash (SD) 

I n t e r s e c t i o n  Thickness (SD) 

SEAM 

8 - 



, 

TABL - ?- 7 



6.0 SUMMARY 

The Mt. Michae l  Ewin Pass T h r u s t  S l i c e  r e p r e s e n t s  an i m b r i c a t e d  zone 

above and a d j a c e n t  t o  t h e  Ewin Pass T h r u s t .  I t  i s  c u t  b y  numerous 

t r a i l i n g  t h r u s t s  genera ted  o f f  t h e  back o f  t h e  Ewin Pass T h r u s t .  I n  

t h e  area s t u d i e d  i t  encompasses seams 8 t o  10. Seam 10 i s  a  s i m p l e  

s p l i t  seam i n  t h e  west b u t  a  t h r u s t  repea ted  zone i n  t h e  eas t .  Seams 

8 and 9 t h i n  marked ly  t o  t h e  e a s t  and t h e  s t r a t i g r a p h i c  s e c t i o n  

becomes more sandy. 

The c o s t  o f  t h e  s tudy  i s  o u t l i n e d  i n  Tab le  9. Costs i n c l u d e  

c o n t r a c t o r  c o s t s ,  L i n e  Creek equipment c o s t  where a p p l i c a b l e  and L i n e  

Creek personnel  s a l a r y  c o s t s  where a p p l i c a b l e .  
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ENCLOSURE 23 - 1 

MT. MICHEAL EWIN PASS THRUST SLICE 

CORE DESCRIPTIONS DIAMOND HOLES 

Hole :  5145 Date S t a r t :  87/08/14 

N o r t h i n g  = 5534171.9 

E a s t i n g  = 660431.3 

E l e v a t i o n  = 1597.8 

O r i e n t a t i o n  = 245"/65" 

Leng th  = 228.9 m 





Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 



Crows Nest R e m ~ ~ g e s  

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 

C 

PROJECT HOLE NO. a-LL 



Crows Nest Rem;;;es 

CORE DESCRIPTION 

I )I2 

PROJECT 



Crows Nest Rem;;;es 

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 





Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 
PROJECT L O P 3  Yum PIT 

,*...- 



Crows Nest Rem;;ges 

CORE DESCRIPTION 



ENCLOSURE 23 - 2 

MT. MICHEAL EWIN PASS THRUST SLICE 

CORE DESCRIPTIONS DIAMOND HOLES 

Hole: 5146 

Nor th ing  = 5534076.3 

East ing = 660462.7 

E leva t i on  = 1582.8 

O r i e n t a t i o n  = 250°/550 

Length = 156.2111 

Date S t a r t :  87/08/22 



L I M E D  

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

PROJECT ci. ',. O 52 J-8- P - 
CORE DESCRIPTION . COnIHED 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 



Crows Nest Res&ges I 
PROJECT 

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 



Crows Nest Rem{;ges 6 

PROJECT 

CORE DESCRIPTION 



Crows Nest Refg,u~ges 
I 

PROJECT LOUER SDVT* PIT 

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

PROJECT 

CORE DESCRIPTION CO~TIKED 



Crows Nest Ref$$Lges I 
[PROJECT I W~P m* PIT 

CORE DESCRIPTION 

A m -  



Crows Nest Res&ges ,S 
PROJECT m 2  

CORE DESCRIPTION 



ENCLOSURE 23 - 3 

Hole: 5147 

MT. MICHEAL EWIN PASS THRUST SLICE 

CORE DESCRIPTIONS DIAMOND HOLES 

Date S t a r t :  87/08/10 

Nor th ing  = 5534029.2 

East ing = 660378.7 

E leva t i on  = 1620.6 

O r i e n t a t i o n  = 075"/67O 

Length = 129.8 m 





Crows Nest ~esources 
LIMITED 

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 





Hole: 5148 

ENCLOSURE 23 - 4 

MT. MICHEAL EWIN PASS THRUST SLICE 

CORE OESCRIPTIONS DIAMOND HOLES 

Date S t a r t :  87/08/27 

Northing = 5534074.9 

Easting = 660460.6 

Elevat ion = 1582.8 

Or ienta t ion  = 090"/90° 

Length = 79.25 m 



t I  I I I I I I I I . .  I I I I I-<,,- P~U- wr zs . 7 - Z ~ S .  2 r  . - .  + no. I . . .  -~ - 





Crows Nest Resources 1 , 
U M E D  8.. -. 

-; 1 PRWECTI L O ~ B  sdnt P ~ T  
CORE DESCRIPTION ...?. v .): 

. - it! 



ENCLOSURE 23 - 5 

MT. MICHEAL EWIN PASS THRUST SLICE 

CORE DESCRIPTIONS DIAMOND HOLES 

Hole: 5149 Date S t a r t :  87/08/30 

Northing = 5533948.6 

Easting = 660498.3 

Elevat ion = 1572.4 

Or ienta t ion  = 260°/55" 

Length = 81 .1  in 



m" LOU&SCUW iw i "1*1 03b&7 

CORE DESCRIPTION mu " 1  



Crows Nest Refg;ges 
PROJECT 1 LINE CRERL. - I.+N-BI 5 0 u R  ?IT 

CORE DESCRIPTION 



Crows Nest Resources 
LIMITED 

CORE DESCRIPTION 



ENCLOSURE 23 - 6 

MT. MICHEAL EWIN PASS THRUST SLICE 

CORE DESCRIPTIONS DIAMOND HOLES 

Hole: 5150 Date Start: 87/09/02 

Northing = 5533945.8 

Easting = 660495.3 

Elevation = 1522 

Orientation = 069"/54" 

Length = 70.1 m 



. 
CORE DESCRIPTION 



CORE DESCRIPTION 



ENCLOSURE 24 

MT. MICHAEL EWIN PASS THRUST SLICE 

COAL INTERSECTION DATA ROTARY HOLES 

H O L E  No.  51 13 
LOCRTION=  nor th ing ,  0 e a s t  inn, 0 e l e v a t  ion, 0 

GEOL. LENGTH NORTH ERST  E L E V  TOP/BOTTOM CODE 
0.00 5523966. 00 660403.00 1620. 13 5113 

101.00 5533379.21 660452.91 1530. 14 TD 

.+OLE No.  5114  
LOCFITION= nor th ing ,  0 e a s t  i n c .  0 e l e v a t i o n ,  

GEOL. LENGTH N O R 7 3  E R S T  E L E V  TOP/HOTTOM CODE 
0. '-30 5533365.80 660408.30 1620.00 5114 

58.70 5533969.05 660418.34 1570.43 t 3 
52-00 5533963. 12 6604 18.67 1569.17 b 
95.40 5533371.81 660431. 02 1527.67 t 3 
132.70 5533973.93 660444.26 1492.88 b 
145.00 5533974.42 660449.04 1481.56 t d  

H O L E  No. 5115 I 

LOCIATION= nor th ing ,  0 east in!, 0 e l e v a t i o n ,  0 

GEOL. L E N G T H  
0. ae 

62.50 
63. 80 
133.40 
144.40 
148.70 
156. 10 
205.60 

NORTH 
55340Z3.00 
5534026. 34 
5534026.28 
5534022.20 
5534021.40 
5534021.06 
5534020.46 
5534016.24 

E a S T  E L E V  
660378.00 
660368.85 
660368.70 
660365.74 
660366.35 
660366.84 
660367.68 
660373.30 

TOP/BOTTOM CODE 
1620.54 5115 
1558.80 t 9u 
1557.51 b 
1488.17 t 10r 
1477.22 b 
1472.97 t 10a 
1465.64 b 
1416.64 t d  



- 2 - 

I HOLE No. 5131 
LOCFlTION= northing, 0 east inn, 0 elevation. 0 

GEOL. LENGTH 
0. 00 

i 43. 00 
48. 10 
48.70 

! 
I 

50.20 
50. 70 
56. 60 
57. 40 
57.30 
53.10 
61-00 
72.00 

NORTH 
5534166. 14 
5534166. 14 
5534166. 14 
5534 166. 14 
5534166. 14 
5534166. 14 
5534i66. 14 
5534166. 14 
55341 66. 14 
55341 66. 14 
5534 166. 14 
5534166. 14 

EQST ELEV 
660428.30 
660428. 30 
660428.30 
660428.30 
660428.30 
660428.30 
660428.30 
660428.30 
660428.30 
660428.30 
660428.30 
660428.30 

TOP/BOTTOM CODE 
1538.50 5131 
1555.50 t 8 
1550.40 b 
1543.80 t 8 
1548.30 b 
1547.80 t 8 
1541.30 b 
1541.10 t 8 
1540.60 b 
1533.40 t 8 
1537.3 b 

1526.50 t d  

HOLE No.  5132 
LOCOTION= northing. 0 east ing, 0 elevation, 0 

GEOL. LENGTH NORTH EQST €LEV TOP/BOTTOM CODE 
0.00 5534156.20 660397.80 1601.90 5132 

62.50 55341 56.20 660397.80 1539.40 t cl 
63.00 5534 156.20 660397.80 1538.90 b 
128.00 5534156.20 660397.80 1473.90 td 

HOLE NO. 5133 
LOCRTION=  northing, 0 east in=, 0 elevation, 0 

GEOL. LENGTH 
0.00 

52.70 
56.20 
57.50 
61.60 
54.50 
66.20 
67.40 
72. 00 
72.60 
76.50 
91.86 

NORTH 
5534154.60 
5534154.60 
5534 154.60 
55341 54.60 
5534154.60 
5534154.60 
5534 154.60 
55341 54.60 
5534 154.60 
55341 54.60 
55341 54.60 
55341 54.60 

ERST E L E V  
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 
660365.40 

TOP/BOTTOM CODE 
1605.60 5133 
1552.90 t 8u 
1549.40 b 
1548.10 t 8u 
1544.00 b 
1541.10 t 81 
1533.40 b 
1538.20 t 81 
1533.60 b 
1533.00 t 81 
1529.10 b 
1514.60 td 

HOLE No. 5134 
LOCRTION=  northing. 0 easting. 0 elevation. 0 

GEOL. LENGTH NORTH ERST  €LEV ' TOP/BOTTOM CODE 
0.00 55341 65. 00 66037 1.90 1605.80 5134 

37.08 5534 156.58 660350.74 1576.64 b r  
70.80 5534149.12 66033 1.99 1550.54 t 9 
76.80 5534147.58 660328.13 1545. IS l~ 

120. 00 5534 137.7 1 668303.32 1511.19 td 



I HOLE No. 5135 1 
i LOCRTION= northing, 0 easting, 0 elevation, 0 

I SEOL. LENGTH NORTH EFIST ELEV TOP/BOTTOM CODE 
0.08 5534091.70 660373.80 1607.50 5135 

! 54.30 5534882. 12 660349.72 1559.79 t cl 
56.70 5534081.70 668348.68 1557.66 b 

1 1 1  5. 00 5534071.90 660324.04 1505.75 td 

+IDLE No. 5136 
LOCRTION= nurt h i r a ,  0 east ing, 0 elevat ion. 0 

GEOL. LENGTH NORTH ERST ELEV TOP/BOTTOM CODE 
8.80 5534091.78 660373.80 1687.50 5136 
44.88 5534090.61 668371.~36 1562.80 t 8 u  
47.60 5534090.57 660370.95 1560.01 b 811 
58.50 5534090.52 660370.84 1557.11 t 81 
56.40 5534090.46 660370.70 1551.21 b 
130.00 5534089.56 660368.42 1477.65 t d  

HOLE NO. 5137 
' l C R T I O N =  northing, 0 east ing, 8 elevation, 0 

GEOL. LENGTH NORTH ERST E L E V  TOP/POTTOM CODE 
0.00 5534091.38 660375.90 1607.40 5137 
87.70 55341 12.84 660430.04 1541.86 t 8 
89.50 5534 1 13.30 668431.17 1540.54 b 
91.30 5534113.75 660432.31 1539.22 t . 8 1  
106.10 55341 17.50 660441.75 1528.45 b 
140.80 5534126.39 660464.07 1504.55 td 



3DLE No.  5138 
LOCRTION= nortn inr? ,  0 e a s t  i n g ,  0 e l e v a t i o n .  0 

DEOL. LENGTH NORTH 
==- ~ ~ ~ 4 1 7 3 . 8 0  
5534171.80 
5534179.80 
5534179.80 
5534 173.80 
5534 173.80 
5534 173. 90  
5534173.80 
5534173. 80 
5534173. 80 
553417'3.80 
==7 ~ a r 4 1 7 3 . 8 0  
c,- - ~ z a 4 1 7 3 .  EO 
5534180.32 
55341 80. '36 
cc- ads4 180.33 
5S3418l.80 
5534181. 18 
5534181.22 
5534181.25 
5534181.26 
5534181.43 

I- 

ERST € L E V  
660477.70 
660477.70 
660477.70 
660477. 70 
660477.70 
660477.70 
668477.70 
660477.70 
660477.70 
660477.70 
660477.70 
660477.70 
660477.70 
660475.78 
660475.71 
660475. 67 
660475. 65 
660475.33 
660475.Z7 
660475.22 
660475.20 
660474.80 

TOP/HOTTOM CODE 
1531.80 5138 

+OLE No. 5139 : 
LOCRTION= n o r t h  inc, 0 e a s t  i n n ,  0 e leva t  ion, 0 

GEOL. LENGTH NORTH ERST E L E V  TOF/BOTTOM CODE 
0.00 5534206.10 660342.00 1630.30 5133 

87.20 553421 1.08 66034 1 .85  1543.27 t 8 
108. 00 553421 2.73 66034 1.80 1522.54 b 
!70.00 5534218.03 66034 1. 65 1460.77 t d  



HOLE NO. 5140 
LOCQTION= nurthing, 0 east ins, 0 elevation, 0 

GEOL. LENGTH 
0.88 

6 8 . 0  
74.78 
76.08 
86. 0B 
87.00 
88.50 

lea.  30 
110.68 
Z13.50 
121.24; 
1 4L. 00 

ERST E i E V  
66038s. 80 
660384. 22 
660383.7 1 
660383.58 
660382.65 
660382.55 
€60382.4 1 
660380.23 
66037'3.33 
660378. 75 
66B378.52 
660374.68 

TOP/BOTTOV CODE 
1633.4@ 5148 
1565.25 t 8 
1558.76 b 
1557.43 t 8 
1547.54 b 
1546.55 t 8 
1545.05 b 
1525.40 1: 9 
1523. 12 5 
1514.31 t 3 
1512.62 b 
1488.16 t d  



ENCLOSURE 25 

MT. MICHAEL EWIN PASS THRUZT S L I C E  
COAL INTERSECTIOIi DATA DIAMOND HOLES 

LC -. 
-59 UJ!-E NO. 5145 

I-OCRTLO?l- n s r t h i n g .  5534i7i. '3 

SEN. LCNCTH 
G. 00 

33.30 
/+2.40 
48.38 
52.00 
52 .  28 

53.0e 
65.30 
67. P2 
6Y.3Y1 
63. 88 
74.712; 
80.30 
62-28 
05-30 
31.38 
57.7G 

lQi.QI3 
103. i5 
lZG.25 
111.40 
llS.2S 
120.5C 
124.55 
124.62 
124.3Z 
130.2C 
145.+8 
16L. 80 
16& 75 
170.z0 
177 .  at3 
179. is 
181.25 
192.80 
1'37.90 
282.68 
218.18 
215.60 
221.10 
225. 10 
228.70 
2.33.90 

-~ 

ERST ELEV 
6 6 ~ 3 : .  3a 
660417. 05 
668416. ;8 
660413.3@ 
6604 12.62 
6604i2.75 
€604 12.47 
660488.19 
661E407. 60 
660486.33 
660486.38 
660464.31 
660402.36 
66840Z. 31 
668399.85 
660338.35 
6603%. 36 
6603SS. 84 
66833. i 1 
660334.85 
660332.31 
Gt333 I .  84 
66P38?. 27 
560387.963 
66038 7.89 
660387.35 
E60386.15 
660.28 i . 2 G  
€60374.20 
660373.55 
660.373.87 
660370. A 3  
66~?37in. 12 
iiGY1369.4 1 
660365.66 
66@363.91 
668362.36 
668353.83 
668358.87 . 
6641356.26 
668354.94 
668353.76 
66k3353.63 



- 2 - 

PROJFICTIOPJ TO S E C T I O N  I-J HOLE N o .  5145 I 

a n g l e  g r i d  n o r t h  c l o c k w i s e  o f  t r u e  n o r t h =  1.7 d e g r e e s  
PROJECTION RLONG R Z I M U T H  OF  335 (Prom True N o r t h )  PLUNGE= 15 

.. 

h o r i z o n t a l  p r o j e c t  ion d i s t a n c e  f r o m  c o l l a r  to  sect i o n  = 4.13 

S E C T I O N  P O I N T  1 
5534833 NORTH, 660200 ERST 

GEOL. LENGTH 
0 
33.3 
42.4 
40.3 
5s 
52. =' 
53 
65.3 
5 7 
ia. 3 
7 -. - ., d 4 

7:~. 63 
88.3 

. 82.13 
83. 3 
91.5 
57.65 
101 
ld3. '5 
iO6.25 
111.4 
115. 13 
120.5 
124.5 
124.6 
i24.8 
130.15 
:45.33 
i6i .  ti 
169.75 
170. 19 
177 
179. 1 
l a l .  L3 
192 
197. ti'? 
2G2.6 
210. : 
255.6 
3.1. . 
LL.. - 
- - 1 .zi-.. - 
:.=.,r,. 37 -... 
22.5. 33 

NORTHING 
5534175.53 
5534 170. 0 1 
5534169.67 
5534168.78 
5534166.36 
5534168.34 
5534168.23 
5534166.58 
5534166.35 
5534166.1 
5534166.08 
5534 155.32 
5534164.56 
5534164.32 
5534163.33 
5534163.05 
55341 62-29 
5534161.86 
5534161.58 
5534161.18 
5534160.51 
5534160.03 
5534153.36 
5534 158.87 
5534 158.83 
==- ,u~4158.83 
553Ll58.17 
5534156.2: 
5534153.61 
55S4153.36 
5534153. 1.5 
5534152- 32 
cr=-- ~ 4 ~ 4 i 5 2 . 0 6  
cc- ad~~bi51.  79 

5534i50.44 
5534 149.7 
554i49r  11 
cc-. ~.,o. t l48.?8 
5534 147.453 
5534146.8 
5534146.3 
'5-2 a.jd4L45.86 
5534:45.03 

E R S T I N G  
660423.43 
660413.92 
6684 12.90 
66a4 10. 5 1 
66U403.35 
66@4@3.28 
660406.96 
660404.4 
660403.76 
66041213.05 
660403.02 
6641400.3 
660338.83 
66Ql338. 13 
660335.52 
660334.56 
660332.48 
66G331.28 
660390.51 
660383.33 
660387.55 
660386.21 
660384.34 
660382.38 
660382. 88 
66Z382. 88 
66U313 1.1215 
660375.86 
660268.37 
iS'Z367.69 
66QS67. 18 
6i?3.7?,4. 8 
CE.0364. WF, 
6633G3.31 
661335'3. S G  
66G357.5: 
€E.G3::.S. 8E. 
6641353.28 

66035 1.37 
668349.46 
660348. c?@ 
C6C1346. 83 
66C346. 76 

SECTION CaOINT 2 
55342;37 NORTH, 660600 ERST 

ELEVATION 
1536.63 
1553.55 
1557.22 
1551. 15 
1548.26 
1548.07 
1547.32 
* e-'? 
I d3J. 83 
1534.24 
1532.47 
1532. 26 
1527.06 
1521.93 
1520. @5 
i513. 42 
1510. 93 
151215.56 
1502.47 
1500.46 
1437.55 
1432.72 
1483.15 
1484.17 
1480.4 
148%. 11 
1480. i 1 
1475. 01 
14E8.66 
144a. 52 
;43&. 68 
1437. .22 
1133.92 
:4;.z9. 'jz 
1426. 33 
1 4 1 . .  81 
1311.?6 
?'tO&. R 4  
? 33'3. 78 
13?'*. 61 
1383.44 
1385.67 
l382.2A 
i-782. ; 



length, 
0 
10 
261 
30 
46 
50 
60 
78 
80 
90 
100 
110 
120 
129.8 

HOLE No. 5146 
t i l t  f r o m  v e r t ,  

40 
37.7 
37.7 
37.6 
37. 1 
36.8 
36.6 
36.6 
36.3 
36.2 
36.3 
36. 1 
36 
36. 1 

azimuth from TN, 
250 
252. 1 
252. 1 
252.1 
251.6 
251.6 
251.4 
251.2 
2s 1 
250.8 
250.6 
250.4 
'250.3 
250.3 



HOLE No. 5146 
L O C Q T I O N =  n ~ r t h i n g ,  . east i n g ,  . e l e v a t i o n ,  . 

5534016.3 660462.7 1582.8 
E R S T  E L E V  TOP/BOTTOM CODE GEOL. L E N G T H  

0. 00 
15.70 
13.15 
33.00 
40. 00 
46.00 
51.00 
57.00 
62.00 
70.30 
77.50 
79.00 
84.00 
92.00 
99.00 
100.00 
1 as. 00 
107.00 
108.00 
112.00 
117.00 
121.00 
l25.00 
129.95 
136.45 
141.75 
148. 15 
158.00 
154.00 
156.20 

NORTH 
5534076.00 
5534072.62 
5534071.91 
5534069.07 
5534067.63 
5534066.38 
5534065.35 
5534064.12 
5534063.08 
5534061.36 
5534059.85 
5534059.54 
5534058.49 
5534056.81 
5534055.32 
5534055.,11 
5534054.04 
5534053.62 
5534053.40 
5534052.54' 
5534051.47 
5534050.62 
5534049.76 
5534048.69 
5534047.30 
5534046.16 
5534044.78 
5534042.66 
5534043.52 
5534043.05 



PROJECTION TO SECTION ro-n HOLE No. 5146 

angle grid north rlorkwise of true north= L.7 degrees 
PROJECTION RLONG RZI!WTH OE 335 (from True North) PLUNGE= 15 
horizontal projection distance frcm collar to section = 14.51 

SECTION POINT 1 
5533366 NORTH, 660288 ERST 

GEOL. LENGTH NORTHING 
8 5534863.W 
15-63 5534053.72 
19. 14 5534053 
33 5534856. 14 
40 5534'254.7 

. .. 46 5534053.46 
51 5534852.46 

5534051 ..25 
5534050.23 
5534048.56: 
5534047.1- 
5534046.8 
5534845. B 
5534044.19 

SECTION POINT 2 
5534118 NORTH. 6686t28 ERST 

ELEVRTION TOP/EOTiOFI CODE 
1585.89 Is& Lntr )  
1574.57 t c i 
1571.84 . b 
1550.88 c L 7 
1555. 3 c 1. @ 

1558.51 <. c C 3 
1546.5 c . 56 
1541. 59 C 45 
.1537.67 C 56 

.: 1530.99 t 8 
: 1525.18 . . . ?a ,' 

1523.97 c 91 
1519.93 C 5.3 
1513.45 c 53 



l e n g t h ,  
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
138 
130.9 

HOLE No. 5141 : 
t i l t  from v e r t ,  

15 
a z i m u t h  from TN, 

75 
75. 1 
75.1 
75.2 
75.2 
74.6 
74.5 
74.5 
74.6 
74. a 
74; 9 
74.8 
74.6 
74.8 
74.8 



-52 AOLE sO. 5147 5/18/87 
LOCRTIrJN= northing, 5534823.2 east ing, 668378.7 elevat icm, 1628. 6 

GEOL. LENGTH KORTH EQST ELEV TOP/BOTTOM CODE 
3.08 5534029.28 660378.7G 1628.60 LSP3 ~ 5 ' ~ ~ )  
9. a8 5534829.83 i68358.82 1611.88 05 

. 
1 5534838. C44 GC03B i . 5% iGG8.86 c 56 

2 3 .  a@ SSJ4838.75 ~ ( 3 a 3 ~ 3 .  '3; 1598 -La 'E c 50 
26.35 Y534@38.95 SCb354.65 1594.93 c 5 4  
353.90 5534831.28 660385.68 . = .a30.57 c 52' 
37. ;8 5534831.7l3 660387. 83 1584.55 c 58 
33.95 5534331. 83 668397.75 i581.78 c 5 a  
43.6Zs 5534032.15 660388.60 ' 1578.24 c 49 
~ a .  28 5534032. 46 660389.64 :573.77 c 56 
52.20 5534032.74 660398.54 1563.89 c 55 
55-58 5534032.97 66039 1.28 1566.68 t cl 
53.20'~ 5534033.23 '! 660392.13 1563.09 b 
60.60 ' 5534033.33 ; 660392.45 1561.73 t ~ c l  
62.50 5534033.46 660392.88 1559.68 b 
66.10 5534833.72 -660393.70 1556.39 c 68 
7 1-80 5534034.12 660395.02 1550.86, c 57 
75.20 ' 5534034; 3 1547.56 c 69 ' 

.95 - . 1542.80- c .  66.e. 
** _ .. 

', .- 1 537: .5 f 'c  . 70 . -  ... 

1535.3% f: 
aa. 5 5534035.30. . 660398.86 1534.98 c ee 
0 - 
J ,. 05 5334035.57 660399.72 

?O8. I 0  5534036.16 , .660481.6? 
120.2C 5534037.58 . . "660486.37 
13. 5.534L338.24 . 660408.49 
i 23. .SZ 5534838.28 668458.64 



. .. 
P i i O J E C T i O l <  T(3 SECTION Y--N HOLE: No. 5147 ' 

SECTION P O I N T  2 
5534118 NORTH, 668688 ERST 

ERST ING ELEVQTITJN IOP /BOTTCM CODE 
668378.21 1628.31 LSP3 C F / + ~ )  



l e n g t h ,  
0 
18 
'3 8 
L 

dw 
48 
58 
68 
78 
73.7 

HOLE NU. 5148 ! 
t i 1 t f rorti vet-t . 

0 
2. 5 
9 c 
L. 4 

2. 5 
1.7 
2. 4 
2.3 
z. 2 
z. 4 

az i rtiut h frcm TN,  
318 
313.6 
313.8 
313.8 
325.5 
342. 7 
343.3 
343.7 
343.2 





-. .- EAST z- .- ct.* 
~ . l ; ~ t & < . ~ l .  L$ 
iSG046V;. 87 
660453.83 
663453.76 
6m453.62 
668459.68 
6684S3.59 
66B455.57 
66Q453.45, 
668453.54 
660459. 52 
660459.52 
660453.51 
660459.50 
668459.58 
660453.44 
66845'3. 43 
6CWt59.48 
6641453.36 
668459.35 
6641459.31 
6€8453.L.S 
668453. iG 
5601453.1 l 
&5@455- : : 



L. S .  P 
length, 

8 
18 
3.3 
3 91 
4 @ 
5 8  
68 
78 
E 13 
tji. 3 

HOLE Nfi. 5149 16/3/67 
t i l t f r-orn vet-t  , 

35 

36. 4 
3 6 . 4  
36. 2 
25 .  3 
35.3 
35. f4 

35.3 
34.3 
35 

GEOL. LENGTH 
8 
16. 1 
17-93 
22- 6 
sa 
48.54 
51.25 
54 
56. 45 
76. d4 
78. 3 
816.59 
81. 419 

NORTHING 
cc--q ~ ~ 3 ~ ~ 4 6 . 4 4  
cc-- ~ 4 ~ 3 3 4 3 . 2 6  
cc-- JJ33342.3 
553534 1.36 
5553348.83 
5533938.39 
5533936.27 
5533335.75 
5535335.25 
5533331.24 
ce- ~aa3338.36 
55339S41.52 
5533938.42 

ERST ING 
G6d433. 15 
66843121.38 
668483.33 
668486.8 
668483.83 
€68476.96 
668471. 1 1  
66@463. 6 1 
668468.27 
668457.24 
668456.46 
660455.25 
668454.96 



L S P  HOLE NO. 5150 16 /11 /87  
L O C R T I O N =  nor-th i n g ,  5533345.8 east i ng ,  660495.3 e l e v a t  i o n ,  1572 

GEOL. L E N G T H  
0.00 

16.68 
16-68 
23.55 
28.58 
36-88 
48.28 
46.68 
47.88 
c- as. 88 
55.58 
6Z. 8P 
65;.78 
7P. 18 
78. 18 

NORTH 
5533945.80 
5533949.57 
5533949.57 
5533951.14 
5533352.26 
5533353.37 
5533354.92 
cc aa33356.37 
5533356.64 
CE ~ ~ 3 3 3 5 7 . 8 2  
5533358.33 
5533353.86 
cc 4433368.78 

5533'36 1.78 
ce-7- ~ ~ 4 ~ 3 6  1.78 

E R S T  E L E V  
668495.30 
6641584.341 
660504.30 
6641508.07 
6685 10.75 
668514.82 
660517. 18 
668528.57 
66052 1.22 
668524. 84 
668525.40 
668528.92 
668530.93 
668533.31 
668533.51 

TOP/BOTTOM CODE 
1572.00 LSP6 i 5/50) 
1558.57 C 
1558.57 c 43 
1552.95 c 22 
1548.94 c 18 
1542.88 c 2 
1533.48 c 10 
1534.38 c 3 
1533. 33 c 3 
1529.12 c 16 
1527.18 c 58 
1521.84 c 13 
1518.85 c 44 
1515.23 c 68 
1515.23 t d  

P R O J E C T I O N  TO S E C T I O N  Q-R H O L E  No.  5150 

a n g l e  g r i d  n o r t h  c l o c k w i s e  o f  t r u e  nclr-th= 1. 7 d e g r e e s  
P R O J E C T I O N  RLONG R Z I M U T H  O F  335 ( f r o m  T r u e  N o r t h )  PLUNGE= 15 

hrw i zrsnt a 1 p r o j e c t  i o n  d ist  ance f r o r n  col lar  to  sect ion = . 7 1 

S E C T I O N  P O I N T  1 
cc-- . ~ ~ ; ; 8 3 8  NORTH, 668288 E Q S T  

GEOL. L E N G T H  
8 
16.6 
16, E, 
23.54 
28.5 
36 
48. 2 
46.53 
47.73 
53 
CC 
JJ.  5 
6 '3 
L 

65. 63 
78. 83 
78. 83 

N O R T H I N G  
5533345.16 
5535348.5 
5533948.5 
cc-- d J ~ ~ 3 4 3 . 3  
ec--- ~ ~ ~ ~ 3 5 8 . 8 3  

5533352.4 
5533353.25 
cc-- ddSS354.53 
cc- 4 ~ ~ 3 3 5 4 . 7 8  
5533955- 82 
cc-- ~ ~ ~ ~ 3 5 6 . 3 3  
5533357.63 
cc-- ~ ~ ~ ~ 3 5 8 . 3 8  
rc-;.;. d44d353.26 
5533353.26 

E R S T  I NG 
6684'35.62 
66rd584.83 
660584.83 
668588.G3 
66851 1.44 
660515.6 
6685 17.33 
66852 1.48 
668522.15 
668525.84 
668526.43 
668538.83 
668532.03 
668534.53 
668534.53 

S E C T I O N  P O I N T  2 
5533383 NORTH, 66861218 ERST 

E L E V R T  I O N  
1572.13 
1558.88 
1 S 8 : 8 8  
1553.31 
1543.35 
1543.34 
1533.37 
1534.84 
1533.86 
1523.7E 
1527.71 
1522- 5 

1513.54 
1516. 81 
1516.81 

CODE 
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