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This  r epor t  desc r ibes  a coa l  depos i t  included within t h e  Upper E l k  

- coal  f i e l d  of southeas te rn  B r i t i s h  Columbia, Canada. 

ides r eg iona l  and l o c a l  geology, geological  exp lo ra t ion  done in  1968, 

The desc r ip t ion  

reserves above approximate water level and, f i n a l l y ,  o u t l i n e s  recom- 

i t i ons  f o r  f u t u r e  exp lo ra to ry  work. 

S t r a t i g r a p h i c a l l y ,  t h e  coa l  f i e l d  is i n  t h e  Kootenay formation o f  

v-A,.Cretaceous age. There a r e  a t  l e a s t  four teen  minable coa l  seams ten f e e t  

or more i n  th ickness  toge the r  w i t h  a number of l e s s e r  seams and s p l i t s  o f  

major seams. 

ness, the  coa l  seams are p r imar i ly  medium-volatile bituminous i n  rank with 

v a r i a b l e  ash  conten ts  ranging from "low" t o  "very high". 

show coking c h a r a c t e r i s t i c s .  

In t h e  l o c a l  s e c t i o n ,  which probably exceeds 2100 f e e t  in t h i c k -  

P r a c t i c a l l y  a l l  

The base  o f  t h e  coa l  measures i s  def ined by a p e r s i s t e n t  massive sand- 

s tone  be l ieved  t o  be t h e  reworked beach Sands  of t h e  r e t r e a t i n g  Logan Sea i n  

late Por t landian  time. 

were being introduced p rogres s ive ly  eastward causing subsidence and d i f f e r e n -  

t i a l  sedimentat ion wi th in  t h e  Kootenay a s  it was be ing  emplaced. 

mentary encroachmcnt and subsidence caused a h ieh  degree o f  v a r i a b i l i t y  of 

d ip  of bedding, t u r b i d i t y  cu r ren t  depos i t ion ,  and d i f f e r e n t i a l  compaction 

which, i n  t u rn ,  r e s u l t e d  in (among o t h e r s )  scour-and-f i l l ,  cross-bedding, 

l e n t i c u l a r i t y ,  d i s t o r t e d  bedding, v a r i a b i l i t y  of  ash content  o f  coal seams, 

and more o r  l e s s ,  a f f ec t ed  o t h e r  coa l  c h a r a c t e r i s t i c s .  

Erosional  d e t r i t u s  from p o s i t i v e  a reas  t o  t h e  vest 

This  sed i -  

The coal  measures were even tua l ly  ove r l a in  by a very hard, r e s i s t a n t  

bed of Elk o r  lower Blairmore conglomerate which i s  evidenced by occasional  

f l o a t  seen throughout t h e  a rea .  This conglomerate would no t  be encountered 

i n  s i t u  w i t h i n  t h e  depos i t  so would not become a mining problem. -- 
iii 



-province 

depos i t  

- east limb of t h e  r e l a t i v e l y  l a r g e  Alexander Creek syncl ine.  The depos i t  has 

been c a r r i e d  forward seve ra l  miles a s  a po r t ion  o f  t he  Lewis t h r u s t  shee t  and 

has  a l s o  been overr idden by the  Elk River t h r u s t .  ,~ 

The Kootenay beds ( inc luding  t h e  coal  seams) d i p  wes ter ly  from t h i r t y -  
- 

f i v e  degrees  t o  v e r t i c a l .  The average d i p  throughout most o f  t h e  depos i t  

- approximates t h i r t y - e i g h t  degrees wes ter ly ,  Topographic s lopes  downdip gener- 

a l l y  range from t e n  t o  t h i r t y  degrees.  

- One o r  two l a r g e  s l i d e s  and many smal le r  ones occur within t h e  f i e l d .  

Many o f  t h e  beds below the  l a r g e  s l i d e s  have been overridden by o t h e r  beds, 

e i t h e r u p d i p  o r  dormdip, by t h r u s t i n g  and/or s l i d i n g .  

t he  p rev ious ly  d i s t o r t e d  bedding and has  brought d i f f e r e n t  coal  beds i n t o  

jux tapos i t i on  i n  p l a c e s  thus  adding t o  t h e  d i f f i c u l t i e s  o f  c o r r e l a t i o n .  

a l l u v i a l  and t a l u s  grave ls  cover l a r g e  po r t ions  o f  t he  a rea  and g r e a t l y  hampered 

... . .- 

Such ac.tion has  warped 

Thick 
~~ 

a l l  forms of  exp lo ra to ry  work. 

The 1968 explora t ion  program began with a two-week photogeologic r e -  

connaissance i n  t h e  f i e l d  dur ing  June,  This was followed by i n t e n s i v e  explor-  

a t o r y  t renching ,  d r i l l i n g  and cor ing ,  underground bulk-sampling, and surveying 

ranging from l a t e  J u l y  through mid-October (except ing f o r  a long-holing pro- 

j e c t  which continued beyond November first). A t o t a l  o f  $300,000 was a l l o t t e d  

toward t h i s  exp lo ra to ry  program f o r  1968 and a suppleventa l  sum o f  $50,000 was 

added i n  January 1969 t o  meet cont inuing  expenses. Aer ia l  photographs were an 

inva luable  a i d  throughout t h e  period. They were used f o r  l ay ing  ou t  roads  and 

o t h e r  engineer ing  f e a t u r e s  a s  well a s  f o r  l o c a t i n g  s i t e s  f o r  exp lo ra to ry  c u t s  

and f o r  d r i l l i n g .  New photographs were flown r e g u l a r l y  f o r  keepinp progress  

i v  ’ 



,... 

records of work done and for adding to the geology as it was developed, 

Helicopter services were used on occasion. 

is described in great detail in the body of the report. 

The entire mode of operation 

Results of the intensive exploration program indicates that total 

reserves of coal-in-place within the study area above the upper river level 

of 5200 feet are 148 million tons. 

ratio is 9.1 cubic yards per ton of coal with ratios for individual "reserve 

blocks" ranging from 2.6 to 12.8. 

The overall average overburden to coal 

Specific recommcndations are made for additional exploratory drilling 

and bulk sampling to be done before actual operative mine planning is begun. 

V 
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The c o a l  d e p o s i t  incl.uried w i t h i n  t h e  s t t idy area  dr?scr<he2 i.n this r e -  

?art is  a p a r t  OF t h e  E1.k 3j.ver coal S<.el.d. It  i s  a c o n t h n t i o n  or e x t e n s i o n  

oF t h e  s t r u c t u r a l  t rouFh  v h i c h  prodiiceC1 t h e  Crowmes t  coz! f i e ] $  m d  wh<ch h s s  

heen - roducinr ;  cok inp  coa.3. f o r  rnanir yea r s .  The sou thv-n  ? a r t  of t h c  a r e a  is 

bounded by Aldr idze  Creek, a !;esterl~jr-fl~o!,rin~ t r i h i r t a r v  0.4 E l k  Riven,  t h e  a f -  

f l u e n t  y o i n t  of which is f o y t y - n i - h t  mi1n.s north of S?avnc-d tiimctrion, Rni t i sh  

Columhia ( t h e  n e a r e s t  ra i l . hea8) .  The nor thenn  end i s  e6thi .n  two and one-half  

ri1-o.q n o r t h  o f  ? s s r y  C x e k ,  m o t h e r  ."iesterl:r-f!o..~lnr t r iht i t i imr.  

Tn t!!<.s an'c,? t h e  *n?o?ranhjc $iffermt!.?l i s  zhoilt tim t h v i c a ~ d  f o o t .  
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i n  :he h i r h e r  clov; i t ions a l so  d i ~ r i n ~  t h e  ?id- .u innr  r?on+h.s. 

Records o f  r r r c i r i t a t i o n  ?? t h e  r t i i d y  w e a  w e  r o t  av,?i!ih!.e; however, 

s i x h  record- .  obtained ??-OF Fern ie  ( e l ~ e v a t i ~ ~  3 3 0 5 )  and E l k 0  ( e l e v a t i o n  3 0 8 0 ) ,  t k  

n e a r e s t  report in:  weather s t a t i o n s ,  i n d i c a t e  t h a t  , iverap? total p r e c i p i t a t i o n  i s  

41..68 ,?nd 19 .63  inches r e spec t ive ly .  V in te r  snowfall svnr?.Tes l~bS.0 and. 55.2 

inches r e spec t ive ly .  In  19KS-66 snowf?l.l a t  El.ko exceeded 7 f e e t  and th?t a t  

+ c r n i e  15 f e e t .  A . t  th? e1.cvation o f  t h e  stud17 area 1 6  t o  20 f e e t  OF snov nay 

cover t h e  p o u n d  before t h e  season ends., The h ighes t  and lowest temperatures  

eve r  recorded a t  t h e s e  two s t a t i o n s  i s  97 and ninus 110 decrees  a t  Fern ie ,  and 

1~02 and x h u s  ?7 d "ees a t  Elko. 

-.. 

- 

T h e  c o a l  l m d s  he ld  i n  t h e  s tudy  a r e a  provide a ccmpact n i n i R z  p r o p r t y ,  

a l r eady  serv iced  by e l e c t r i c  power and roads ,  where coal. t r a n s p o r t a t i o n  f a c i l i -  

t i e s  can be b u i l t  a t  r e l a t i v e l y  low c o s t  per .  mi1.e. These lends  a l l  l i e  w i t h i n  

a three-mile  rad ius  of a po in t  i n  Lot 6387 .  The broad. E l k  r i v e r  v a l l e p ,  r.!hich 

is from th ree - fou r ths  t o  one mile wide, con ta ins  numerous l a r e e ,  f l a t ,  wel l -  

d ra ined ,  g r a v e l - f i l l e d  si tes t h a t  a r e  considere4 y a r t i e u l m l y  s u i t a b l e  f o r  most 

mine-plant a g l i c a t i o n s  inc l ad in?  towns i t c s ,  c;ii.?sites, a i r s t r i l s ,  washer:T and 

t rea tment  p l a n t s ,  t a i 1 i n . v  and s e t t l . i n , ~  ponds <and 1o;idinc and t r a n s p o r t a t i o n  

f a c i l i t i e s .  

s i d e s ,  hut m o m  ?arti .cularly on the e a s t .  River water for domestic or o t h e r  

use i s  c l ean  and r.:oiil.d r e q u i r e  hut  1 . i t t l e  t rea tment .  

T h e  s i t e s  may be ad jacent  t o  t h e  r i v e r  on both t h e  eas t  m d  ,vos? 

T h e  Kan-Elk 3o:mr 1.Lne (1.30 kv) anr? service r n a d  fo l lc rw tho valle.. 

e4re  on t h e  e.aTt s i d e  of t h e  C l k  P f w r  ;..loni. t h e  base o f  the minabll? coal. meas- 

u r e s  ac ross  seven 1.ots (seven mi les ) .  I n  add i t ion  ~ n11mwo11s access and s e i s ~ . i c  

t r a i1 . s  have been con?lcted up Veary and L i t t l e  Uezr.7 Ridpes and alonn Al~rlric!ne 

i 2 j  



is h u t  3it t l .e a.Ffected by v e t  weathe-. 

of t h e  r i v c r  is p r e s e n t l y  under  cons t ruc t ion  w i t h  completion expectefi r r i thjn 

(another year  or two. 

A new f o r e s t  road along t h e  west s i d e  
~ 

- 
There is a c radua l ,  ascent  from t h e  C,?na.dian P a c i f i c  Railway junc t ion  

L- i?t Xata l  (el.ev;ltion 3400 f e e t )  t o  t h e  1.ower p a r t  of t h e  Tropcr tv  nea r  Aldridge 

Creek ( e l e v a t i o n  5200 f e e t )  about fo r ty -e igh t  + l e s  up r ive r .  

i s  roughly seven-tenths  o f  one percent .  

been surveved, could be b u i l t  a t  a r e l a t i v e l y  low pcr-mile c o s t  with a w a d e  

favorable  t o  t h e  load. I t  would f w x r a l l y  be l e s s  than one percent  and should 

The avera-e Trade 
? 

"! ra i l?oad  hranch, which has prev ious ly  

-- 

i.- never  exceed one and one-half percent .  

General Ceolorv 

S t r a t i  m m h v  

The nene ra l  s t r n t i p r a n h y  of t h e  area  i s  p-bvided i n  t h e  TaS3.e of Forma- 

~- t i o n s  (Table 1) included he re in  for  convenience. The coal-hear inq u n i t  of t h e  

UDper Elk River c o a l  f i e l d s  is t h e  Kootenay formation, considered t o  he Juro- 

Cretaceous i n  aze.  Pocock (1964) concluded from pore and pol len  examinations 

t h a t  t h e  Kootenay a t  i t s  ty?e  sec t ion  is enth-e l l i  J u r a s s i c  i n  aze; however, he 

r epor t ed  t h a t '  Cretaceous beds a r e  included wi th in  it i n  o t h e r  a reas .  Because 

- 

- of t h e  t e c t o n i c  h i s t o r y  of t h e  reg ion ,  t h e  Kootmay formation i.n sou t  

D r i t i s h  Columbia and in  ad jacent  p a r t s  of Alberta ,  Cmada, OCCUPS toda.7 a s  a 

n w b e r  of disconnected patches.  

Accordlna t o  P r i ce  ( 1 9 E 2 j ,  "The Kootenay Formstion comprises prey and 

blsck carbonaceous sanndstoni-s, si i t s t o n e s ,  midston-s, w d  shales with i -n tCrhd$  

- of c o a l  and quar tz -cher t  pehhl~t. conglomerate and cnnv?.owrat ic '  smds tone . "  Tts 

naximun measured th i cknesses  i n  t h e  Fernie has in  i s  3,530 f e e t  on Coal Creek 
- 

,(3) 

, -. 



A G E  

UPPER CRETACEOUS 

JPPER CRETACEOUS 
LOWER CRETACEOUS 

LOWER CRETACEOUS 
-JURASSIC 

JURASSIC 

TRIASSIC 
PERMO-PENN 

M I S S I S S I P P I A N  

M I S S I S S I P P I A N ?  

DEVONIAN 

CAMBRIAN 

PRECAMBRIAN 

THICKNESS 

3000 - 4200 

1000 - 1600 

30 - 300 
450 - 1000 

(I - ,000 

,000 - 2200 

600 . 2400 

480 - ,500 

0 - ,800 
100 - I000 

PO00 

800 

20 - 250 

900 - ,000 
8600 

280 - 350 

z i 5  

140 

600 - 1600 

I50 

320 

If50 

350 

1700 

IS00 
300 + 
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c 
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n2?an the tnvn of r e r n i c  ( P r i c e ,  1967) 2nd 3,600 < n e t  n e a r  :"ichcl ( V i ) c V a y ,  1934) .  

P r i c e  ?a r l i e r  (19671 r e ? o r t e d  l i , O O O  ' feet  of Kontena!, a t  an uns?eci~fi=!d l o c a t i o n  

i n  t h e  has:.n, however. b.pparently i ts  t h i c k e s t  rccordcd. s ec t i . on  i s  

sore d j . s t m c e  no r thward  a t  Fount Vinnes where 6,150 f e e t  o f  s t r a t a  I . J ~ S  d e c c r i h e d  

as possih1.r  c o r r e l a t i v e  wi.th t h e  Yootenay (Zie . - ler  a.nd Pocock, 1060). 

A f o u r f o l d  d i . v i s i o n  of t h e  Kontenay f o r n a t i o n  iias pro?osed by N o r r i s  

( 1 9 5 9 )  a t  i t s  t y p e  s e c t i o n  on Grassy r.lountain i n  A l h e r t a  where it i s  413 f ee t  

t h i c k .  

Adanac, I i i l l c r e s t  and Ilutz. 

p r e s e n t  i n  the area of t h i s  s t u d y ;  hoveve r ,  it i s  presumed t h ? t  t h e  has,71 Kootenay 

s a n d s t o n e  may be e q u i v a l e n t  t o  t h e  'Noose I h u n t a i n  member. 

o u t  t h a t  l i t h o l o c i c  e v i d e n c e  i n d i c a t e s  t h e  t y p e  , s ec t ion  memhers a r e  p r o b a b l y  

of l o c a l  s i p i f i c a n c e  on ly .  

Named i n  t h e  a scend in -  o r d e r  t h e s e  members i n c l u d e  thc ' "oose Yountain,  

No a t t e m p t  has  been made t o  i d e n t i f y  t h e  m m b e r s  

Pocock (1964) p o i n t s  

i n  t h ?  s t u d v  m e a  t h e  Kootenay, El.k, R la i rmore  and C r o w n e s t  r o c k s  re- 

? r e s e n t  nll t h a t  remain of t h e  nonmarine d e p o s i t i o n  hetween t h e  r e t r e a t  of t h e  

t.oc;ln Sea i n  t h e  l a t e  ? o r t l ? n d i m  and t h e  advance of t h e  AlackstonP Sea i n  t h e  

Cenomanian. (See C o r r e l a t i o n  of Love Cre taceous  Formations,  Table 7 ) .  These 

r o c k s ,  i n  order, c o n t a i n  d e p o s i t s  of littoral m a r i n e ,  l owland ,  i n l a n d  flood- 



Morrison 
Formation 

Table 2 - -- - 

?i- After Norr is ,  1964 



"T!ie hasr i l  sands tone  (I.loosc. Ilountain Xenhbr) of t h e  h o t c n a v  
rc rmat ion  i s  i? marine sands tone  0.f r e t r o c r e s s i o n  . . . (and)  

' . . . t h e  cormcn.l.y s h a r b  unper c o n t a c t  O F  t h e  h o s e  I b u n t a i n  

across heach and 1 . i t t o r a l  bottom p l a n e s  as t h e  sand f r n p  ad- 
j a c e n t  land w e a s  was swept i n t o  t h e  sea and reworked hy t h e  
waves and o f f s h o r e  c u r r e n t s . "  

1 1  w z h e r  is i n d i c a t i v e  of subar?rf .a l  y r a d a t i o n  nl.anes developed 

"The Passaqe Beds", i.e. , t h e  F e r n i e  ,grou? heds i m e d i a t 4 : r  h e l m  t h e  Kootenay 

s m d s t o n e ,  r e p r e s e n t  t h e  hor izon  of t h e  sand-mu6 t r m s i t i o n  i n  t h e  d f s h o r e  zone 

which mipra ted  s e a m r d  a t  e s s e n t i a l l y  c o n s t a n t  l e v e l  as  t h e  sand heaches were 

b u i l t  i n t o  t h e  sea. 
- 

N o r r i s  h e l i e v e s  t h a t  t h e  westward and v e v t i c a l  n r o p r e s s i n n  from s h a l e  

t o  s a n d s t o n e  t o  coal t o  c o a r s e  clastics from any p o i n t  n e a r  t'le t o p  of t h e  

rernie p c u p  s u  ests t h a t  t h e  ncnmarine s u c c e s s i o n  was one and t h e  sap" SIIC- 

cession of r e t r o g r e s s i o n .  He p o i n t s  o u t  t h a t  coal is almost invariah1.y found 

r e s t i n 5  on o r  1yin.e  w i t h i n  a f e w  fee t  of t h c .  t n ?  of t h e  I"cnse Vrmntain mcnhqr. 

The j n t r n d u c t i o n  o f . c o a r s e  c l n s t i c s  wi th  c h e r t  and fl:tantzite pehhle-  

c o n p l o w r a t e s  jn t h e  Xootenay, Elk and  1cwe.l; ? l a i r m o r e  ?rohahljr r e s u l t s  from 

a d i f f e r e n t i 2 1  \>?lift f i t i l L  f a r t h e r  vest i n  Xeoc-mix and A?ti.an t ime,  Pal.co- 

zoi.c and P r e c m b r i a n  s d i n e n t a r y  and low-rank netamor9hi.c r o c k s  v e s t  of t h e  

?ocky %rictaiin Trench n e a r  t h e  p r e s e n t  Purcel.1 and S e l k i r k  Vonntains nay have 

heen t h e  s o u r c e  of supply. 

Fiorris i s  of t h e  opin ion  t h a t  t h e  disc.or,-For"iity a t  t h e  hase  of t h e  

Cadnmin ,'and Da1.hoiisie i n  t h e  f o o t h i l l s  and mountalins of southwes tern  Kther ta  i s  

i n d i c a t i v e  of a r e F i o n a l  p211se i n  t h e  s i ihsidence of t h e  rn??,oin or t h e  s e d i r e n t a r -  

b a s i n  i n  c o n j u n c t i o n  wi th  t h e  u ? l i f t  f a r t h e r  c r e F t .  Chert  and C u a r t z i ~ t e  p e h h l e s  

d e r i v e d  frcr: t h e  .Elk member and from t h e  soi.irce a r e a  :.!ere t h e n  s p r e a d  eas tward  

over  t h e  Koctenay. The ezs tward  termi.nat ion of t h e  E l k  and thinnin: of t h e  

Kcotenay was likely caused  by e r o s i o n a l  t r u n c - t i o n  and c ' . i f f e r c n t i n l .  s e d i v n t a t i c n .  
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North of t h c  F e r n i e  h v i n  i n  ?lie - c n e r a I  ar?,? OF j n t c r c s t  t h i  ycol.o,ny 

of t h e  i i ??e r  Elk. R i v e r  c o a l  f ield.;  appears t o  he f a i ~ r l y  s t ra ipht forwa-6 .  The 

m \ i n t a i n s  have -7 peneral .  nor ther l .y  a l ivnment  which c o r r e s n o n d s  t o  t h ?  a x e s  of 

narrow ? c r a l l e 3 .  fa11l.t blocks and major  t h r u s t  F o l d s  rel.a?ed t o  t h e  Lewis and 

a s s o c i a t e d  t h r u s t  f a u l t s  d e s c r i b e d  l a t e r .  I n  p l a n ,  t h e  coal-hear!.nE Kootenay 

beds f o r m  a l o n p ,  n a r r o x ,  somewh?.t 1 e n t i c u I . a r  s t r i p ,  t rendj .n?  s1.iol.tI.j t o  t h e  

west of n o r t h .  

l i r b  of t h e  northward e x t e n s i o n  o f  t h e  s t r u c t u r a l  t r o u n h .  

They -774 l i m i t e d  on t h e  west by t h e  u n r a i s e d  rocks o f  t h e  west 

A 1 1  around t h e  F e r n i e  b a s i n  t h e  incompetent  beds of t h e  F e r n i e  p o u ?  

conrnonly e x h i b i t  pronounced disharmony between t h e  p a t t e r n  of f o l d i n g  e v i d e n t  i n  

t h e  upper  p a r t  of t h e  P a l e o z o i c  s u c c e s s i o n  and t h a t  e v i d e n t  i n  t h e  o v e r l y i n g  beds 

o f  t h e  Kootenay format ion  and Bla i rmore  grou?. ~Presumably,  also,  t h i s  same d i s -  

harmony e x t e n d s  i n t o  t h e  Upper Elk River c o a l  f i e l d s .  

o u t  t h a t  

P r i c e  (1962) h a s  p o i n t e d  

"This  disharmonv r e f l e c t s  d i f f e r e n t l a 1  t e c t o n i c  t h i c k e n i n %  
w i t h i n  t h e  incompetent  F e r n i e  i n t e r v a l  and i n d i c a t e s  t h a t  
t h e r e  h a s  Seen some, i f  n o t  cons i .dernble ,  indenendent  mo-re- 
ment 'hetween Kootenay and :'ounr.er rQcks on t h e  one hand and 
t h e  competent P a l e o z o i c  s u c c e s s i o n  on t h e  o ther . "  

The p e n e r a l  area (Fip .  7 )  i s  r e a d j l v  c'ivisib1.e i n t o  f o u r  s t r i i c t i i r a l  

and t o p o p a n h i c  u n i t s ,  as fol1~oi.i~: 

(1) The Fiirrh Rock r-m-e, which mnrks t h e  S r i t i s h  Co1umbi.a-Alberta 
houndarv,  i s  t h e  l e a d i n s  e d r e  of t h e  L-lis t h r u s t  s h e e t .  It 
i.s conposed m a i n l y  o f  upper  P a l e o z o i c  l i m e s t o n e s  t h a t  are i n  a 
homo6 1 i n a  I. s triict tire. 

( 2 )  The Alexandw Creek syncl . ine ,  which contadns  1.ower Mesozoic rocks.  
~~ ~~~ ~~ ~ ~~ ~ 

( 3 )  A somewhat comnlicaterl  douh!v-nliincinF a n t i c l i n a l  f e a t u r e  be- 
tween t h e  A l e x m d e r  Creek s y n c l i n e  and t h e  Ford inz  River f a u l t  
which exposes P a l e o z o i c  r o c k s  of t h e  T,ei.iis t h r u s t  "a te .  

T h e  mountains inr?e6?.?.trl.y west of t h e  E l k  Ri.vcr eiF.i.ch are  form-d 
of f o l d e d  P a l e o z o i c  a n d '  Pesozoic rocks be1.ieverl t o  be o v e w t h r w t  
on t h e  Mesnzoic vocks of thn E l k  VaI.!ev. 

( U )  
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?late ahnve t h e  E*i.ckson Ri.dvip t h r r i s t  . . . i s  the ? m e  as  the r!pnor n l . = t e  i n  

F'o4in. r  Yountain . . . t h o r e f o r ? ,  . , . t h e  vn l~a t ive  r o v m m t  ?'n t h e  i-nr.d;.no 



.- 

- The  91easrlc1.7. Creek F.au1.t - 
T h i s  i s  an infernrid f7111t ?robably extenrlini. f i .+teen m t l e s  or nope sou th -  

e a s t e r l y .  The <h=prence For its ex i s t ence  ! s  hated parti .al l :r  on pho toyo l .op ica l  

evidence which inc ludes  t h e  a?parent displacement o f  t h e  Kootmay sandstone vhere 

t h e  f a u l t  c u t s  throuch it. In  adrliti-on 2 d i s t h c t ,  t houFh  local . jzsd,  chan-n i n  

s t r i k e  of s t r a t i .  i n  an a.rea half-way between !lei.r!r and Aldrid,ye Creeks nor th  of 

t h e  f a u l t  is notah le .  Aka, t h e r e  i s  an 'apparent  d i sn lacenent  ,of t h e  coal beds . c u t  

i n  D r i l l  3ole 12 (south of  f a u l t )  as conpared with those  cu t  i n  D r i l l  Hole 1 A  

(no r th  o f  t h e  f a u l t ) .  Corre la t ion  of c o a l  s+ans i n  Hole 1 3  with those  i n  t h e  

r e s t  o f  t h e  f i e l d  i s  considered qiiestionab3.e. On t h e  e a s t  s i d e  of Elk River  t h e  

f a u l t  prohahly approaches a beddinff-pl.ane thr r l s t .  

l . i t t l e  nn rna l  di~sylqcernent comnarerl wi~th t h e  'pl.snar dis?3zcemrnt which is thounht 

t o  be much g r e a t e r .  The r e l a t i v e  movement is nor th  s i d e  eastward. The S l e a s d e l l  

f a u l t  probably r e s u l t s  from t h e  more advanced t h r u s t i n p  of t h e  V i a s i s s i p p i m  

rocks  eastward i n  t h e  v i c i n i t y  of Cadorna Creek. 

There seems t o  he r e l a t i v e l y  

C-Po1or-r of  Studv Area --- 
The Elk River c o a l  f i e l d  s tudy  a r e a  is  a low, timber-an4 brush-coverpd, 

stresm-divided r idEe ,  l oca t ed  on t h e  e a t  s i d e  of t h e  E l k  River v a l l e y ,  between 

Elk River  end t h e  S r i t i s h  Columbia-Alberta border.  It is i n  t h e  Front Ranpes 

sub-province about six miles  west of t h e  Lewis t h r u s r  and l i e s  j u s t  e a s t  of t h e  

Elk River t h r u s t .  



h?l is s a i d  t o  have been r l iscovered i n  t h i s  p a r t  of t h e  c o u n t r y  lonr  

bcfore t h e  t u r n  o'f t h e  c e n t u r y .  I ts  r e p o r t e d  c x i s t e n c e  is a l~ l i ided  t o  i n  t h e  Re- 

p o r t  of P r o w e s s  o f  t h e  G e n I . n ~ i c a 1 ~  Survey f o r  1880-82 and 1882-84. 

c o a l - h e a r i n n  a r e a  was approximate1.y d e f i n e d  and examined i n  a p r d i m i n a r y  wav by 

D r .  C .  M. Dawson i n  l.9R3 a.n.1 !ms a m i n  v i s i t e d ,  9 F t e r  some p r o s n e c t i n g  had h e m  

done,  by D r .  A .  R .  C. Selwyn i n  1Rql.. Dowlin? (1.915) r e p o r t s  t h a t  p r o s n e c t o r s  

workj.n? hetween t h e  Neary and Al.dridne C,reek v a l l e y s  i n  I905 ". . . iincovered a b o ~ t  

23 seams on t h e  e a s t e r n  s l o p e  of a r i d c e  '. . . (k7eary RirlFe)." i n  1906, F. A. 

: .lilkinson d e s c r i b e d  and r e ? o r t e d  f a v o r a b l y  on manv of t h e  i n d i v i d u a l ,  c o a l  h d s  

by measiirement, d e t a i l e d  bedding  c h a r a c t e r i s t i c s ,  a n a l ~ y t i c a l  r e s u l t s ,  w e a t h e r i n g  

T h e  f e n e r a l  

c h a r a c t e r i s t i c s ,  and s t r u c t u r a l  d ip . ,  

By 1909 t h e r e  were a t  l e a s t  t h r e e  m j o r  con1 s~.mil i .cates  wi . th  h o l d i n p s  

i n  t h e  :enera1 a r e a .  These i n c l u d e d  Canarli-.n P a c i f i c  Sail.i.ra?. Com?my, T m y r i a l  

Coa l  Company and E o r t h e r n  Cox1 & Colt? Conpnny. ?he 1 . a t t e r  con2ar.y s t a r t e d  cross- 

c u t t i n s  t h e  i lerlsuret  on Weary Rirl .me w i t h ' m  a d i t  i n  1909. T n  t h i . s  sane w a r  

I.!. F. Rober tson ,  B r i t i s h  Columbia ! $ i n i s t e r  of Hires, ( D n w l i y ,  1.9l.S) deccr ihed  

t h e  1.ocaL c o a l  measures as i ie l l  as l imitez r e z i o n a l  s t m c t u r a l  and s t r a t i . T a 7 h i . c  

. .  ceoloEy. I n  1931, !Ir. J. Ti. %mess, minino; e n e n e e r ,  d i d  l . ikew7se bi i t ,  in ad- 

d i t i o n ,  t o o k  m n y  s a n ? l c s  o f  t h e  vapious  seams an6 had them analyzed .  I n  1913, 

!!cssrs. John and C. Fi. Geddes, Cnzl i .sh n i n i r p  e n z i n e e r s ,  had t h e  p r o p e r t i e s  ex-mined 

by t h e i r  Vr. Cotton a n d ,  i n  191.!+, wrote a v e r y  favoxb1.e  r e p o r t  which descr ibed 

t h e  c o a 1 , b e d s  and t h e  geol.oey of t h e  area. Perc ivnl .  Viischany, ; inother  E n v l i s h  

n i n i n q  e r p i n e e r ,  wrote  a s i m i l a r  r e p o r t  i n  1970 i n  which he a l so  d e s c r i b e d  

t h e  c r o s s - c u t  a d i t  a s  b ,e inr  d r i v e n  i n t o  T.)cary P i d z e  a d ? s t a n c e  o f  fi50. fee t .  T h i s  

was i t s  l e n q t h  when opened i n  1.968 and it j., probab1.e t h ? t  lL t t l e  work i i as  dona 

on it ;if ter 1917.  The .yeol.opicnl work done hv Vr. )!alter Cmdner  Mas n r o b a h l y  

accomplished d u r i n p  t h i s  same p e r i o d  of t i n e ,  i . e . ,  1909 t o  1917. 



Except f o r  r? b r i e f  olo,qical. r lascr i? t ion by R. R. !.lacKay i n  1947,  

l . i t t l e  i n t e r e s t  was shown i n  t h ?  =t?ea from 1.930 u n t i l  1952 when Y r .  S. V!ard, 

f iec loyis t  f o r  !,!est Canadian Coll .erics,  was placed in  charno  of cnns iderzhle  

y-nqpcct in? work mil c o a l  seam samplling f o r  t h a t  company. 

made t h e i r  y e l i n i n a r y  invest j .Fat ion i n  June, 1960 ,  and The Horth American Coal 

Cornoration bepan i t s  major explnratLon propram t h a t  surr;~er, t h e  r e s u l t s  of 

which a r e  descr ibed i n  t h i s  r e 9 o r t .  

Carnichael  and Lane 

The r idpe j.nci.uded i n  t h e  s tudy ' a r e a  has been d iv ided  hy Wearv Creek  

i n t o  two s e , v e n t s .  

o r  Wilson Houn tak ,  and t h e  s m a l l e s t ,  he re in  c a l l e d  "Litt1.e Weary Ridce", a r e  

assumed t o  be remnants of t h e  e a s t  limb of t h e  Alexander Creek syncl ine ,  t h e  a x i s  

of which l i e s  downdip t o  t h e  west beneath ove r th rus t  Pa leozolc  and ?.lesozoic rocks 

( F i r .  3). The l a t t e r  inc lude  coal-bear ing Kootenay rocks of t h e  west limb of 

t h e  Alexander Creek sync l ine  and, presumably, stratinraphica1.l .y lower Mesozoic 

rocks  (Figs .  2 F, 3 ) .  

Both sepments, t h e  l a r g e s t  of  which is known a s  Veary Ridpe 

The base of t h e  c o a l  measures is defined by a p e r s i s t e n t  massive sand- 

s tone  which c r o p  out  a t  t h e  e a s t  s i d e  of !*?ear:? Ridge and a l s o  t o  t h e  northwest 

and sou theas t  t he reo f .  

two massive competent members of t h e  sandstone i n  ?].aces and, a s  w ~ l l  be explained 

l a t e r ,  t h i s  incompetent hed has  actkd somewhat as a l u b r i c a n t  f o r  one member t o  

s l i d e  over  t h e  o t h e r  a t  t h e  no r th  end of V7eary Ridpe. T h i s  s l i d e ,  t o g e t h e r  with 

anotlier p o s s i b l e  l a r g e  one and s e v e r a l  much smaller ones i n  t h e  a r e a ,  r e s u l t e d  

i n  t h e  cover ing  of  prev ious ly  s t r i n p a b l e  c o a l  t o  some ccns ider3ble  denth.  The 

r e s u l t i n c  rock d e b r i s  al.so canses d i f f i c u l t  rlri1.li.n- i? t h e s e  l .ocat?ors.  

One minor c o a l  seam (Bed A or No. 1) occurs  betveen t h e  

The coal measures have heen ove r l a in  by a verv hard ,  r e s i s t a n t  bed or 

Flk  and/or  lower S la i rmore  cnnplomerate,  occas iona l  flcat of which hqs heon s e ~ ?  

t h r o u + ~ o n t  t h e  s t u d y  &?en. A t  l e a s t  fnurteq-, co?! seam of vnre than ten. +pet 

i n  t h i ckness  ncciir here .  1.JaI.ter Carfiner noted at l.e?st twentv-five cca l  s e m c  
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: apos i t  ion. 

P a r t i c n l a r l v  noticeable ,ahol!t nne-half mile soiith of  b!eary Creek i s  

t h e  bending of t h e  v i s i h l e  Kontenav s t r a t a  westrmrd from appox ima te lv  no r th  

f i f t e e n  to t w n t y  deorecs w 6 s t  t o  no r th  f j v e  and 1.ess deprees west wi th in  t h e  

nex t  one-hzlf mi1.e. I n  a pi i l ly  about f o u r  thousand f e e t  south of b!earv Creek 

t h e  co,cl seams have Seen forced i n t o  a v e r t i c a l  pos i t i on  as a r e s u l t  n+ e i t h e r  

(1) t h e  t h r u s t  containi .ng these  heds havinq met r e s i s t a n c e  i n  t h i s  a r e a  o r  ( 2 )  

t h e  s t r a t a  havinf: been "rammed" downdi?! by t h e  v i s i b l e  s l ~ i d e  o r  by another  much 

e a r l i e r  s l i d e  which mav h?.ve occurred d j a c e n t  t o  t h e  no r th  . The evidences for 

t h e  l a t t e r  have s ince  been 'l;.r-e.ly eroded am:7.  How dneplv t h e  e f f e c t s  of t h e s e  

phenomena exten? below t h e  su r face ,  i s  n o t  known; however, 5.n t h e  c ros s - sec t ions  

t h e  seams have Seen erten'ded dokm!.z,rd .=t t h e  m n r o  severe  d i n  unti l .  t hey  i n t e r -  

sect t h e  normal c l i?  n ro i ec t ione  of t h e i r  co r re lGt ives  upmrd f r o n  t h e  west 



W w r l  is cr i i te  acci i rane.  (See r i m .  4 ) .  The o v e ? t h r u s t  Kootenair f o r m a t i o n ,  of 

which t h e s e  beds a r e  a n o r t i o n ,  e x t e q d s  i.n a northerl.:? d i r e c t i o n  a l o n n  t h e  west 

s i d e  of  E1.k R i v e r  a d i s t a n c e  o f  about  n i n e  miles and l i es  a lmost  d i r e c t l : ?  a c r o s s  

fro? t h e  stud!r a r e a .  T t  is 1f .kd.v t h a t  t h i s ' h l n c k  of Kootenay is coal.-hearinv 

t h r o u n h o u t  i t s  IenOth;  however, dr iS . l inq  w i l l  he req,uirer l  t o  prove o r  d i s p r o v e  

t h i s  assumption.  

Mr. M t t  b!alton , consu1ti.n: Eeolopi .s t  (195A), h a s  summed. un h i s '  i n t e r -  

p r e t a t i o n  of s t r u c t u r e  from s t u d y i n n  t h e  complete core From Core Ho1.e C, hv 

s t a t i n ?  t h a t  ". . . t h e r e  is some i n d i c a t i o n  of f l a t t e n i n y  of t h e  d i p  i n  t h e  

lor.rer p a r t  o f  t h e  h o l e ,  c o n s i s t e n t  wi th  t h e  e x i s t e n c e  of a major s:mcl.Ine t o  t h s  

west." He p o i n t s  ou t  t h a t  one of t h e  s t r i k i n f f  featiires of  t h e  bedd in r  . . . is 

The himh degree  of v a r i a h i l i t y .  D i p  v a r y i n p  bv t e n  o r  twentv  donrees can he 

measured w i t h i n  a few f e s t  or even a few i.nches. T h i s  means t h z t  t h e  a t t i t u d e  

of smal.1 scale l a m i n a t i o n s  o r  o t h e r  structures re la te6  t o  s t r a t i f f c a t i o n  i n  t h e  





i n  y i v a ? - y  d ? ~ ? s  o v e r  rel?tT.vcl!r m a l l  r3lst;inces. 

<ab!!ndant evj.ds,ce t h a t  cl .?ntic s s d i r c n t s  were bcinn hror i rh t  i n t o  t h e  h a s i n  hy  

tiirbidj.t:T c u r r e n t s .  

n ~ l ~  scoi i r -md-f i l .1 ,  hLrh- and low-an7l.e cross-beddlnp,  i n t w - f o m ; i t i o n ? l  uncon- 

f o m i t y ,  c o n t o r t e d  2nd deformed h e d d i v ,  l e n t i . c r i l a r i t y ,  and l - a t e r a l  d i s c o n t i n u i t y .  

Imnedi.at,ely a f t e r  d e p o s j . t i o n ,  s i l t y  m d  a r m i l h c e o i i s  sediments d e p o s i t e d  i n  t h i s  

Throuqhout t h e  c c r e  t h e m  is 

Tnrhidit :r  c u r r e n t  depor;I t io? ?rorluces such fez t i i res  a s  chan- 

~. 

i r r e p u l a r  wa:r t e n d  t o  :!ndsrFn v;.rviny c!eorees o f  d i f f e r e n t i a l .  c o n y c t i n n  ,, r e s u l t -  

i n s  i n  f u r t h e r  v a r i a t i o n s  i n  t h e  a t t i t u d e  of beddinp and d i s t o r t i o n  of hedding.  

These f e a t u r e s  can o c c n r  on s c a l e s  rans inw f r o m  a f r a c t i o n  of an i n c h  t o  many 

feet .  

For t h e  reason.? above s t a t e d ,  d i p s  measured from cores must he  i ised 

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

format ion  is concerned.  The most r e l i a b l e  d i p s  a r e  l i k e l y  t o  he  r e f l e c t e d  i n  

t h e  a t t i t u d e s  o f  coal l a y e r s  o r  s h a r p  cl-ean carbonaceous p a r t i n w s  -- b u t  evsn 

t h e s e  show evidence  t h a t  e i t h e r  t h e  s u r S a c e  on which + h e  carhonaceous layers 

were d e p o s i t e d  was undu1ati.n: or t h a t  t h e r e  has  been a s i g n i f i c a n t  m o u n t  of 

i n t r a - f o r m a t i o n a l  deformation dur in ,y  d i f f e r e n t i a l  compaction. 

Xr. Val.ton noted t h a t ,  i n  E e n c r a l ,  t h e r e  is n o r e  ev idence  o f  a larue 

i n f l u e n c e  on p r i m m y  d i p  by t u r h i d i t y  c u r r e n t  d e p o s i t i m  i n  t h e  w p e r  s t r a t a  

t h a n  t h e r e  i s  i n  t h e  lower. 

from t h e  c o r e  a n a l y s h ,  seen t o  confirm V r .  H o r r i s ’  d e s c r i p t i o n  o f  t h e  p e o l o F i c  

h i s t o r y  of t h e  a r e a  p r e s e n t e d  e a r l i e r  i n  thL?  s e c t i o n ,  a t  l e a s t  i n s o f a r  as t h e  

d e p o s i t i o n  of t h e  c o a l  beds  are concerned.  

T h i s  fxt ,  t o w t h e r  w i t h  t h e  many o t h e r  f i n d i n w  

(21) 



h r  rrnccnvs 

Jiinc, 1968, 

u s i n z  a e r i a l  photomaphs as 'eolozic aids. T h i s  prel.ininar:r examiqat im ante-  

da ted  by a few days prepara tory  phntoeeolo.Tic i n t e r 7 r e t a t i o n  and a r e v i e v  oz 

a l l .  a v a i l a b l e  rccords  and ana lyses  developed by e a r l i e r  workers i n  t h e  a rea .  

The second ha l f  of June was devoted t o  o f f i c e  w o ~ k  whi.ch cul.minated ~~ 

i n  a So jn t  prel iminary.  r e p o r t  surnmarizin,v t h e  >Titers' findin,?.: ?nd cornparinn 

them with r e s u . l t s  ohtained h.7 e a r l i e r  workers. T h i s  r e p o r t  cont?j.ned a penera l  

c u l t u r a l  ma?, a Zener21 peolopy map, and a topooraphic  na? of  t h e  f j e l d .  The 

l a t t e r  map a l so  contained t e n t a t i v e  c o a l  seam c o r r e l a t i o n s ,  l i m i t e d  yeoloyy, 

and proposed l o c a t i o n s  f o r  bu l ldoze r  c u t s  and s m p l i n p  e n t r i e s .  Cross-sect ions 

were developed from %he topographic  ma? which r e s u l t e d  i n  a pre l iminary  e c t i m t e  

o f  1 5  mi l l i on  t o n s  of s t r i p p a h l e  coa l  ( a t  an overburden:coal r a t i o  of 5 : l )  

and a t o t a l  minable r e se rve  of  87 mi l l i on  t o n s  of coal (based on a recovery 

r a t e  o f  40 p e r c e n t ) ,  much of which appeared t o  have cokin,? qua l i . t i e s .  

more, t h e  r e p o r t  ou t l i ned  and recommended f o r  imredia te  acceptance and i n i t i a -  

t i o n  a proposed f u l l - s c a l e  explora t ion  and sampling program and provided an 

a t t ached  work-flow shee t  as  a w i d e ;  asked f o r  funds totaI. in8 $175,000 t o  cover  

t h e  c o s t s  of t h e  program; and recommended t h a t  c e r t a i n  o t h e r  noncontrol led coal-  

Fiirther- 

, ,  

bear ing  l o t s  he obta ined  with d ispa tch .  

?he pre l iminary  r e p o r t  was completed about mid-July and was ?resented 

immediately t o  NACCO f o r  cons ide ra t ion  by i t s  Board of Direc tom.  Approval for  

up t o  $300,000 f o r  explora t ion  funds was p a n t e d  by t h e  3oard on Julv 17,  19fi8, 

and f i n a l  expendi tures  anproximated t h e  e n t i r e  p a n t .  I n  a d d i t i o n ,  t h e  Board 



I and eaua l ly  

-.- 

by NACCO and S c u r r y )  t o  h a n d l e  t h e  d e v e l o y w n t  and r ra rke t inp  of t h e  coal re- 

serves o f  t 'le field. 

I4odris O?e*andi 

I n  o r d e r  t o  prnper1.y evali . iate t h e  major coal .  scams i n  t h e  d e n o s i t  a s  

t o  q u a n t i t y  an,d q u a l i t y  of r e s e r v e s  w a i l a b l e ,  it was proposed i n  t h e  p r e l i m i n -  

ar>7 r e p o r t  t o  make a minimum of 111 b u l l d o z e r  c u t s  on a s  many d i f f e r e n t  coal seams 

a t  t h e  t o p  of ' b e m y  Ridpe and t o  dr5 .w at l e a s t  'seven e n t r i e s  on v a r i o u s  coal 

seams f o r  b u l k  samplin,T. 

Weary Rid,Te on each of the.major seams t o  a d e p t h  of 25-30 fee t  which, it was 

believed, wou1.d he sufficient t o  {rovide sa?rn?l.cn o f  unvoathered c o a l  and measur- 

a b l e  t h i c k n e s s e s  of seams and in te rva2 .s  b e t w e n .  It 1,7as also recommended t h a t  

t h e  e n t r i e s  nn t h e  coal seams shoul.rl he d r i v e n  i.md?rm?ounrl on s t r i k e  fa? e n o i i ~ h  

t o  nrovid?  from 30 t o  50 feet  of o v e r l y i n ?  mzterial -- a d e p t h  h e l i e v e d  t o  he 

s u f f i c i e n t  t o  o b t a h  b u l k  sam?l.es helow t h e  vca themed zone. 

It was recommended t h a t  t h e  c u t s  shoulrl t r a n s e c t  

i n  t h e  Dre l i .n inary  r c ? o r t  it c:as p n i n t s d  n u t  that tho first m r k  t o  

l o t 4  shnu1.d he +he ri i ts  on ton of Weary Pj.rlne. T t  wac siipnoctwl t h a t  

t h ?  entire ex?] o r s t  io? prozram he criti.c-.!.lp reeva!.u;lted a s  snnn a s  t h c c n  s a m q  

were e x p m e d ,  s p o t  s m y l e d ,  m d  m a l . y z 4 .  If Ct was fniind t h ? t  t h e  seams d:d 

n o t  ' h o l ~ d  ~m i n  thickness and m i ? I i t y  a 4 e c i ~ s j . m  r . i n h t  vc!I he w d e  at t h a t  ti;.? 

a s  t o  whsthnr  n r  n o t  thr l  ? ~ c - j e c t  sh r i l l d  hr, e n n + i ? v d .  

(h t h e  ~r;sitrn?ti~on t h r l t  +hc r w J i s s t c d  e x - l o r a t i o n  f m d s  r~nl l l~4 he p r m t e d ,  

S?arta?. ,Air SnrvLces , L i m i t e d ,  C!?l.,~y-y~ Al.hcrt;i and Ottawa, O n t s r i o ,  1 . ~ ~ 1  cm- 

t?cted.  i.? e a r l y  J??I!r an6. 17as a-keij t n  ai.r-photnprsph t h e  enti~re E1.k sivicr coal. 

fin1.d immndiate1.y so t h a t  a more siiitah1.e sca le  of p h o t c c  r w u l d  he w a i . I a b 1 ~  

for en,?ineer ing and geolopical .  p l a n n i n c .  

m a n  at a scsle of 1 inch  t o  1000 feet  v i t h  30-?not c o n t o u r  intervals 14oril;1 he 

Spnrtnn was n o t i f j . e d  th;..t a t o n o y v ? h i c  
c 



,- o r d i n a r i l y  siinp1j.w c a m p  for w j n t e r  seismic work, t h u s  c r e a t i n y  an e ~ c e s r :  of 

~ ? ~ p i n ~  tin?.+, i n  s tock d i i r iny  t h ?  siivmer. 

.- S e v e r a l  Firms wi th  hul.Ldoznrs for h?.?e W P X  c o n t a c t e d  d i i r in?  t h i s  

p e r i o d  and a firi. cnnmi tvent  w s  made w i t h  V. A .  Cook F. Sons, Tird., P i r c h e r  

Creek, Alherta . ,  t o  sii?nl?r l a h o r  and D-8 Czter75.1.2~ar oqliipnent f o r  road  con- 

s t ruc t im ,  trenchin,?, and e x y s i n y  coal. seams i.?, and w h m ,  funds  h p c a r e  >vail.- 

? h l e .  3i@ InPian  D r i l l . i n m  Co., Ltd.,  CalTarl?,  Al .her ta>  was cnntsctpd a s  t o  

ava i I .?b? l  i t y  f o r  d r i l 1 ~ j . n ~  and  corinm t h e  coal heds. S e v e r a l  o t h e r  d r i l ~ l i n n  

companfes were also c o n t a c t e d ;  however, R i ?  I n d i a n  w a s  t h e  o n l y  companv t h a t  

had a drill.-rir avai1.able  so l a t e  i n  t h e  season and who wzs crZlliny t o  hold  it 

on s t a n d b y  f o r .  n few days  t o  a w a i t  our d e c i s i o n .  

-- 

.- 

~~ 

On Ji11.y 2 2  a r r a n p e n e n t s  were comp' le td  w i t h  S i p  Indfan  D r i l l i n y  Co. t o  

rehui . ld  a d m i l l  r i g  For t h i s  p a r t i c i i l . a r  j o b  and to move it i n  as r a n i d l y  a s  

p o s s i b l e .  S p a r t m  iras t o l d  t o  complete  t h e  t o p o p r a p h i c  map. Nodi.rell was asked 

t o  s t a r t  de l i .very  of a k i t c h e n ,  wash-homo, poi& p l a n t ,  and s leepin( .  u n i t s  

immediatclp.  

sonnel.  

F o o t h i l  Is C a t e r i n p ,  Ltd . ,  Ca l fa ry ,  A l b e r t a ,  c o n t r a c t e d  t o  p r o v i d e  camp s e r v i c e s  

Three four-wheel  d r i v e  v e h i c l e s  were r e n t e d  for  manavement per-  

Two D-E C a t e r p i l l a r  t r a c t o r s  m r e  h e i n ?  "walked" i n  t o  t h e  n r o i e c t .  



\ 

.- 

,... 

and meals. !?ACCO's a s y i s t a n t  peolooica l  enc ineer ,  I l r .  Dwosh, repor ted  t o  t h e  

p r o j e c t  with Lane. 

The p r i n r i t v  importance of access  roads situated over t h e  proper tv  

was recoy;lized inmediktely,  p a r t  ictilcr1.1 because t h e  d r i l l - r ; . ?  w ~ s  expected 

t o  he moved 

of c o a l s  exposed on Weary Ridge appeared favorable .  Roads were t e n t a t i w 1 . y  . l -7id 

out  on t h e  ne r i . a l  photonraehs and t h e  task  of drivino: t h e  first road s o u t h e a s t e r l y  

i n  1~i th i .n  a r e l n t i v e l v  s h o r t  t ime if resu l t s  of y e l i m i n a r v  ana lyses  

t o  t h e  r i d g e  to?  i n  Lot 6RRQ was we l l  underway by J u l y  23. On t h i s  same da:J 

t h e  No. 9 Seam on Veary Creek was exposed w i t h  t h e  second d.ozer. Bp t h e  end of 

t h e  week, i .e.,  J u l y  2 7 ,  most of t h e  cam? had been de l ive red  2nd s e t  up, includ-  

i n g  t h e  power-house, k i t chen ,  wash-house, and s e v e r a l  s l e e p i n g  u n i t s ;  two 

large c o a l  seams had been e q o s e d ;  and t h e  access  road had reached t h e  top  of 

Veary Ridge n e a r  its south  end i n  Lot 6384. Ilere t h e  f irst  switch-back was 

I 

h u i l t  p repa ra to ry  to fo l lowinz  t h e  r idEe  t o p  northward where it was ?ronosed 

t o  cross-cut  each s i z e a b l e  c o a l  seam up t o  a depth of 39 f e e t .  In  . addi t ion ,  

arrangements had been consummated with Shepherd E n t e r p r i s e s ,  L t d . ,  Ross land ,  

B r i t i s h  Co l i i~h ia? ,  t o  provide (1) a l a r g e  D-e C a t e r p i l l a r  t r a c t o r  with r i p ? e r  

f o r  e q o s i n z  c o a l  seams; ( 2 )  a nin inn  crew f o r  samnling-entry work on a t r i a l  

b a s i s ;  and ( 3 )  a wheel t r a c t o r  with cophinat ion back-hoe and front-end loader  

a t t a c b n e n t s ,  tove thor  with an ope ra to r ,  t o  a t t end  t o  genera l  camp maintenance 

and t o  a i d  i n  sampling-entry work. A t h i r d  new, h y d r a u l i c a l l y - o p e r ~ t e d  Cater- 

? i l l a r  t r a c f o r  w i t ? ]  r i p p e r  had been arraneed for with N. A .  Cook, nakinr: a t o t a l  

of foiir t r a c k - t r a c t o r s  a v a i l a b l e  ( o r  soon t o  be) f o r  t h e  y o S e c t .  ETACCO's 

L i , p i t e  J i v i s i o n  Engineer,  Nr.; Kanthack, a r r i v e d  on t h e  F rn jec t  t o  a i d  i n  man- 

a,wment. 

Thc first prnFress  r e p o r t ,  da ted  Auaust 7 ,  1%R, pointed n u t  t h a t  (1) 

over  t h r e e  n i l e s  of  access  rmrl Qn ?!enry P,idpe had h?en co rn le t ed ;  ( 3 )  coal ~ o a m s  

P 2nd Q on !Teary Pidge had h w n  exgmed t o  a depth of  30  f e e t ;  ( 3 )  c o a l  seam P ,  



? i d  FP to?  had bee- e S t i m i l t c d .  

s c r i h n d  !>.ter, t h e  e n t r v  on No. 4 sean on t h e  n o r t h  s i d e  o f  !lear,r Creek h ~ r l  h e w  

advanced f o r t “  f ee t ,  Tore ow less, and a nei.? e n t r v  i m s  h e w n  wi th  a second p i n -  

i n ”  cnew on t h e  $I? seam, l . a t e r  c o r r e l a t n d  w?th 0, ahoiit half-way betweon 4 l r l r i d F -  

an? Wear-? Creeks. !,n i~ncomplete neol.ocic s e c t i o n  oq t h o  coa l  meas i~ ires  ?Inn@ t h e  

soi:th si4e o+ ‘!ear,., Creek had h e n  o?ened 5:r h u l l d o z e r ,  exFos inr  numerous coa?  

s e a m .  

s i iccessful . ly’  opened and t h e  fi50-foot cross-cut ap?e?.red t o  be s tandi .ny.  

?.kZlhanney A s s o c i a t e s ,  p r o f e s s i o n a l  l a n d  si irveyors f r o m  Vancoiiver, B.C., had 

been asked t o  cone i n  and siirve:~ c e r t a i n  lot l ~ i n e s  so t h a t  t h e  t i m b e r  al.onn them 

could  be cut and thiis  photo.raphed from t h e  sir. An a d d i t i o n a l .  access road  

Util.i7.iny. a planned bu!k-sav?linr t e r h n i q w  de- 

The oli c r o s s - c u t  n o r t a l ,  hetv&en ‘lleany and Al.dridne Creeks ,  had heen 

had  been h i i f l t  t o  t h e  t o ?  of Wsarv Ridpe n e a r  t h e  north end of t h e  c o a l  mas- 

UPPS erposed on t h s t  r i d w .  

of !Jmry Didoe were a lmost  invaluah3.e FOP many rea.snn8, n o t  t h e  lmst of which 

was t h e i r  p r o v i s i o n  of access t o  t h e  only ? o i n t  i n  t h e  a r e a  f r o m  where rad io-  

t e l e ~ h o n e  communication was feas ib le .  

By t h i . s  t ime it was found t h a t  t h e  r o a d s  t o  t h e  to? 



e ,  as n l m n e d  f o r  each c o a l  seam t o  be 

'5 an e n t r y  on t h e  f o o t w a l l  of t h e  seam; ( 2 )  

1 an R or 9 coke b u t t o n  vras a t t a i n e d  a t  o u r  

(3) upon 2 t t a i . n i n v  such  a b u t t o n ,  t u r n i n p  

h e  e n t i r e  seam from f o o t w a l l  t o  hanpinq wall.; 

t h o r o u p h l y ;  (5) markinE w i t h  s n r m  ? a h ?  a 

hanpinq wall.; (fi) c t i t t i n r  t h e  c h m n e l  w i t h  

an air-nowered c h i p p i n g  hamner a l o n p  it.s e n t i r e  l e n p t h  f o r  a c o n s i s t e n t  d e p t h  

s u f F i c i e n t  t o  p r o v i d e  a minimum of t e n  b a r r e l s  of c o a l ;  (7) 

t h e  sample by shovelin:: back and f o r t h  i n t o  d i f f e r e n t  :iles a t  least  f o u r  times; 

( 8 )  shovelinF: t h e  f i n a l  coal ? i l e  i n t o  s t e e l  drums e x c e p t  fo r  p u t t i n p  e v e r v  

f i f t h  s h o v e l f u l  i n t o  a n o t h e r  smaller p i l e ;  ( 9 )  s e a l i n g  t h e  drums of c o a l  w i t h  

r u b b e r  seals and s h i p p i n p  immediately t o  Commercial T e s t i n g  and. Enpineer ing  

L a b o r a t o r i e s ,  C h a r l e s t o n ,  :Jest V i r r i n i a ;  and (10) happing  i n  p l a s t i c  two p o r t i o n s  

of t h e  smaller p i l e  and s h i p p i n p  one p o r t i o n  . t o  I,Jarnock-Hersey I n t e r n a t i o n a l ,  

Vancouver, B.C., and t h e  o t h e r  p o r t i o n  t o ,  11. L. \"lashburn, The North .American 

thorou,-hly mixing 

C o a l , % o r p o r a t i o n ,  Cleve land ,  Ohio. 

AS of A.uqust 35, 1968,  (1) a lmost  a11 coal  seams on Veary !?id?e had 

been exnosed, t o  d e p t h s  of 20 t o  30 f e e t ;  ( 2 )  an a.ccess road  t o  t h e  t o p  o f  " L i t t l e  

!.leary Ridpc" was n e a r i n p  cnmple t ion ;  (3) t h e  e n t r y  on No. 9 c o a l  sean had been 

completed and b u l k  sampl ing  was t o  b e c i n  on t h e  2 6 t h ;  ( 4 )  t h e  nntr:, on t h e  S? 

[?I seam between Al~dr idpe  and Veary Creeks was n e a r i n p  compl.etion and a sampl ing  

e n t r y  was s t a r t e d  on t h e  No. Fi seam on t h e  s o u t h  s i d e  of Weary Creek;  ( 5 )  a corn- 

p l a t e  ,@eoloric section had heen e T o s e d  b:~ bull .dnzer  and r i p y n  a l o n ?  t h e  s o u t h  

s i d e  of  Vearv Creek and consec l l t lve  nui.bers had  heen ,?ssj,rned t o  seams niiivbered 



south end.of :  !Gearv Rid-? ahout hal.f-way up; (0) a n a l v t i c a l  r e n o r t s  were beinn 

reccivcd indi .cat ' inr  t h a t  some of t h e  c o a l  seams, a t  l e a s t ,  contained ~ 0 3 1 s  of 

cck!.nv ry ia l i ty ;  (9) t w o  'dozers '  s e r v i c e s  were discontimied hv A i i p s t  23rd; and 

(10) survevs of t h e  exposed ~021. seams a top  Weary R'idpe had heen s t a r t e d  h!y 

Yessrs. Dwmh and Kanthack. B y  t h i s  time, t o o ,  a b a s i c  dec is ion  had heen made 

t o  concent ra te  bu1.k samplinq work a lonp  t h e  tJeary Creek ex?osures and d i r e c t  

more exp lo ra to ry  work toward L i t t l e  l,Jea*y RidFe hecause of i t s  s impler  s t r u c t u r e ,  

t h i c k e r  c o a l  seams, and r e l a t j v e l ~ v  small& s i z e .  

and con t r ac t ed  f o r  by t h i s  time approxi-mated $100,000. 

T o t a l  ex?endi tures  accumulated 

B y  September 15, l ' i f i0,  t o t a l  expendi tures  xcltmul.ated and c c i n t r x t e d  

f o r  ( inc lud ing  a mininum c o n t r a c t  with Canadian Lonryear, Limited, Vancouver, 

R. C., for core d r i l l i n g )  were e s t i v a t e d  t o  h? n e a r l y  5190,000. Two of EJF.CCO's 

surveyors  from t h e  Company's Ohio Division had a r r ived  on Septemher 13th  and 

a survey of all new roads  and c o a l  e q o s u r e s  alonx t h e  t op  o f  Heary Ridce and 

X t t l e  Weary Ridge was bepun with completion expected w i t h i n  t h r e e  weeks' t im.  

Seams 0 (S1) and No. 9 hed, by t h i s  t i n e  had been bulk-sampled and t h e  sarrples 

were enroute  t o  Commercial Tes t ing  and E n c h e e r i n g  Labora tor ies ,  Charleston,  

West Vi rz in i a ,  f o r  complete a n a l y t i c a l  and washab i l i t y  t e s t i n p .  The 650-foot 

cross-cut  a d i t  was found t o  be open t o  t h e  face and s t and ing  w e l l ;  however, i t s  

len ,gh  was now reduced to 1530 f e e t  hecause t h e  f irst  20 feet had been removed 

by a 'dozer. 

p roper t$  l i n e s  and had apreed  t o  work c1osel.y w i t h  Vessrs. Kanthack and D!.rosh 

on t h e  l o c a l  surveys  s o  t h a t  a l l .  surveys would eventuality be " t ied"  tooe the r .  

fkClhanney Associates  had be,Tun t h e  l e g a l  survey of s t r a t e g i c  

Corin? r e s u l t s  by Dip Indian D r i l l i n c  Co., L t d .  had, by t h i s  time, 

?roven t o  be most iinsatj.sfactor:r and t h a t  comnnny was reqie .s teh t o  do noth in?  

b u t  d r i l l  h o l e s ,  log them t o  t h e  b e s t  of t h e i r  a b i . l i t y ,  and col. lect  chi?  samples. 

The inab i l i . t y  of t h i s  company t o  recover  core  was a covside5abl.e d i saypol  ' n t r e n t  

because t h e  company r eFresen ta t ive  :had provided s t r n n n  assurances t h a t  t h e y  had , 



$. It was bel.ieved th; . t  if ,211. holes  

3ri loEpin,q device t h e  da t?  nhtained hy 

t h e r  would be of consirlerable vaitie. 

t foiir ho les  were t h u s  lo,yped on Septem- 

? a l . p r : r ,  A 1  h e r t a .  

2 i l i t y  t o  core  these  c o a l s  a despera te  

F another  dril1.in.r  covnany for core  
- 

d r i l l i n e .  

Limited, Vancoiiver, E,.C., t o  move i n  a wire- l ine  ri: and crew from t h e  Canarlian 

P a c i f i c  O i l  F, Cas c o a l  r l r i l l i n g  and co r inp  p r o j e c t  on FordinF; River ,  approxi- 

mately 15 a i r  miles  sou theas t e r ly ,  as soon ,is t hey  completed t h e i r  work t h e r e  

(es t imated t o  be ahout October 1 s t ) .  

The b e s t  t h a t  could he done was t o  c o n t r a c t  with Canadian L o n p e a r ,  

- 

This ,  of course,  d r a s t i c a l l y  l i m i t e d  t h e  

c o r e - d r i l l i n g  season. Furthermore, Longpar  r equ i r ed  a. guaranteed minimum of 

3000 f e e t  of d r i l l i n g  and co r ing  h e f o m  accept ing  t h e  joh.  

was e s s e n t i a l  t o  oh ta in  c o a l  co res  o r  samgles a t  depth t o  p r o j e c t  q u a l i t y  and 

volume of c o a l  seams with any s a t i s f a c t o r y  deEree of c e r t a i n t y  and because 

Longyear's rep i i ta t ion  for  p o d  core  recovery with hiph speed d r i l l . i n e  techniques 

However, hecause it 

was o f  t h e  b e s t ,  t h e  dec is ion  was made t o  hepin t h e  p r o j e c t  as soon as men and 

equipxent  because a v a i l a b l e  w i t h  t h e  dubious h o p s  t h a t  t h e  work could be com- 

p l e t e d  by October 20th. 

~~ On Septemhe? 25th,. i n  o rde r  t o  s t a r t  e a r l i e r  on t h e  c o n t r a c t ,  Loneyear 

bepan movinu i n  a d r i l l  and crew from Smithers ,  R.C., and  by t h e  7Rth had heyun 

co re -d r i l l i ng .  By October 8 t h ,  a. complete 1000-foot Feolopic sec t ion  had heen 
~ ~. 



‘-l””.LyLzY, Y 

p r e t a t i o n .  

loo f e e t  ahove t h e  

(Core Hol~e C) had 

Recoverv was proving 

J t h  rock m d  coa l .  

,xed w i t h  p l a s t i c  

the coal core% t o  

rrjde a d . i t ? i e d  des- 

lyses ,  B t i i  and  cok- 

inportance.  The rock 

m s u l t a n t  f o r  

l e t e  pe t ro r r aph ic  

Or Septemher 2fith t h e  t h i r d  (and l a r p e s t )  C a t e r p i l l a r  t r a c t o r  was roved 

off t h e  :oh. Th!is oni.p t h e  sma l l e s t  r e m i n e d  for d r i l l  s i t e  c l . ear inp ,  movi?i: 

d r i l l . s ,  and f o r  penera]. dil’by. By t h i s  t i m e ,  too, Bip J?dian v a s  h?vi.na f,ir 



n v n r  t h e  p r o b l e r  w i t h  thhn .  

9 i m t l : 7 ,  the a d d i ~ t i o n a l  h a r d s h i n ?  of t r v i n m  tr, f i n 6  o l d  corners, +.F.lhmno-, was 

asked t o  d i s c o n t i n u e  t h e i r  work f n r  t h e  sc2son on Qctohey 17th .  

Rhcaiirp of t h e  m?i r i  a c c i i ~ i I . a t i o n  of srn5.i and, cmse-. 

One crew of m i n e r s  com?l.ated sampl.inn coal sean No. 3 and an a d d i t i o n a l  
~ 

y o r t i o n  of S e x  Q (Sl) hy October 1 1 t h  and were rel.e:ased from t h e  job. 

1nd;an com?l.eted t h e i . r  l a s t  dvi.11. ho1.n (No. 1.3) on P c t o b e r  17th  anri moved the7.r  

Ri . ?  

.- ~ 

dmi . l . 1  or!? on n c t o h n r  1 5 t h .  W Y T :  Oil Entemri . ses  was c a l l e d  i n  t o  log t h c  rest 

of t h e  B i o  Tndian dri1.1. h o l e s  and t o  t r y  t o  lorn a+ Ieast one of t h e  T ,onyear  

cone h o l e s  for 7, m r p a r a t ? . v e  check. R O W  s\iccessfuli.v l o v y d  m d  checked t h e  

onI.!r o-en L o n k y a r  core h o l e  (Core Hole 3) an? a l l  remaininm B i n  I n d i a n  d r i l l  

h o l e s  hetween October  1 3 t h  and 15rh  duri-nn which t i v e  m o m  t h a n  6 i n c h e s  of new 

snovfal.1 o c c u r r e d .  L o n p e a r  completed C o x  Hole C on October  1 ~ 2 t h  and moved t o  

Core Ho1.e D on the 1 3 t h .  On October 1.6th t h e  I a s ?  crew of m i n e r s  comnleted 

s ; ? r ? l i n p  seam Mo. 7 and moved oiit of cam?; 

0117; m d  L o n r y a r  moved t o  their l a s t  core h o l e  (Core Hole E). Qy October  21s t  

seven camp u n i t s  had been moved ,out, ’ Shepherd had moved T o s t  of his erpipment 

off t h e  !ob, and T,nn;ymr had c o n ? l e t e d  Core Hnle E.  

closed on October  22nd e x c e p t  f o r  t h e  l o n s - h o l e  crew wnrkinc i n  t h e  c r o s s - c u t  a d i t .  

Craphic  1 . 0 ~ s  of all d r i l l  h o l e s  are shown in  P l a t e  IV and c.ra,nhic 1 0 ~ s  of t h e  

c o a l  seams exnosed alonq t h e  r i d p . e . t o ?  of cieary Ridfie are shown i n  P l a t e  IV-A. 

~~~ 

N o d w e l l  moved t h e  first C ? ~ D  u n i t  
- 

T h e  cap? wsc p r a c t i c a l l y  



zrd Cnte rq r i se s ,  

By th i r ,  t i p e  they  

face which  w s  an 

addi.tiona1. h30 f e e t  beyond t h e  present  p o r t a l .  

“I’ppinr; and F i e l d  Checkinc -- 
The base  map o f  t h e  a rea  o f  i n t e r e s t  (?].ate 11) was devel.oped from 

a e r i a l  shotopraphs.  

mapping was a t  a sccale of  1“ = 1000’  w i t h  20-foot contour  i n t e r v a l s  and  was 

It was both f l~own and ma?per! hy Spartan.  Topo,vaphic 

based e n t i r e l v  on c o n t r o l  obtained from t h e  e x i s t i n n  1:50,000 National. Topo- 

nraphic  S e r i e s  Flap 82J/7W. 

i d e n t i f y i n g  spot h e i f h t s  a t  countour  c r o s s i n p  on t h e  more prorcinent r i v e r s  

and streams. 

br idge  

i n g  t o  Spar tan ,  is l e s s  t h a n  one-half contour  i n t e r v a l  (10 f e e t ) .  O u r  own 

l e v e l i n g  work, however, i n d i c a t e s  t h a t  Spartan’s  maximum e r r o r  was n e a r e r  30 

or 40 f e e t .  

reconnaissance mappint.. A discrepant? a l s o  occurs i n  o r i e n t a t i o n .  

The h + s i c  v e r t i c a l  information was obtained by 

T h i s  i n fo rna t ion  was then  used t o  c o n t r o l  a photo,uranmetric 

us ing  t h e  Wild  A7 S t e r e o p l o t t e r .  Maximum e r r o r  i n  topopraphy, accord- 

This amount of  e r r o r  is considered reasonable  f o r  t h i s  type  of 

McElhanney Assocj-ates were contracter! t o  try t o  de f ine  certain stra- 

tez ic  l o t  l i n e s  i n  t h e  a r e a  of i n t e r e s t .  On September 11, 1968, t h a t  comnanv 

begm runninc  f i . e ld  t m v e r s e s  ( P l a t e  V) and searches  for m i s s i n p  l o t  corners .  

b!ithin, t h e  s u b j e c t  a r e a  t h e s e  t r a v e r s e s  were t o  se rve  the f u r t h e r  func t ion  as 

a sys t en  of c o n t r o l  f o r  t h e  concurrent  geo log ica l  i n v e s t i 3 i t i o n s .  

a t tempts  t o  f i n d  p r e c i s e  f i e l d  evidence of o r ip ina l .  monuments and hciindaries 

were unsuccessfu l  u? t o  t h e i r  denob i l i za t ion  da.te of October 13th  vhen s e v e r a l  

inches of snow on t h e  ,?rniind mzde f i w t h r r  searches  f q r a c t i . c ? l .  That company 

now recommends add i t iona l  F ie ld  search  m d  w a r c h e s  of vari-ous cnmhmv f i l e s  

before  y r e s e n t h r ;  t h e i r  r y n e s t  t o  t h e  3. C.  provincial^ Siirveyor-Cener?l f o r  a i r !  

IcE1hanne:r’s 

. 

(17) , 
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f i , total: of rope than one , m o n t h ' s  tLme was s?ent  d0.veloni.nr " t i ph t "  

s i ~ v e ) ~ ?  r o n t r n l  throufhoiit  t h c  a rea  06 i n t e r e q t  bv two e n o j . n w r s  5-m !'IPtCCO's 

j.te D i v i s i o n  o f f i c e  i n  l i o r th  na.knta and two =iirve:vo-s from the 0hi.o Division 

o f f i c e  ( P l a t e  171). :,looden huhs  and i ron  p i n s  vere  in ,? ta l l~ed  a l o n p  t h e  newly 

cnns t rnc ted  roads t o  t h e  top  of Veary R i d r e  and Little Xemy R i d ~ e  and survey 

t i es  were rim t o  a l l  d r i l l  holes, ridp,e c u t s ,  and t o  kElhmne!7's survey s t a -  

t i o n s .  

devel-oped by S y r t a n  because Spar tan ' s  work was hased on a r e l a t i v e l y  srrall- 

sca1.e nap without  t h e  ai.d of  ,uround c o n t r o l .  

Understandably, such t i z h t  c o n t r o l  cannot he mzde t o  fit p r e c i s e l y  t h a t  

As peolozlr and c u l t u r e  was. developed it wa.s, w i t h  t3e a i d  of a pocket 

s te reoscope ,  mapped on two s c a l e s  of aer3.al ohotopraphs suppl ied b.7 Spartan.  

Such photorraphs icere taken several. t i t - e s  diir inp t h e  expl~ora t ion  season t o  pro- 

v ide  r e l a t i v e l y  cont inuinp  evidence o f  work completed and  t o  a i d  i n  more accur- 

a t e l y  loca t in i :  exposed coal. seams. Ceoloey was c o n t i n u a l l y  r ev i sed  d i r e c t l g  on 

t h e  photozraphs by examininp t h e  r e l a t i o n s h i p s  between t h e  c o a l  outcrop t races  

as  de te rmhcd  on t h e  phocorraphs and t h e  evidences of outcrop t r a c e s  on t h e  

p o u n d .  

no "Slack band" contours  t h e  h i l l s i d e s  l a b e l i n g  t h e  ex i s t ence  of a c o a l  seam. 

However, s t u d i e s  of the ghotos  i n d i c a t e  t h a t  s e v e r a l  c h a r a c t e r i s t i c  t o p o p a ? h i c  

f e a t u r e s  a r e  rel.a.ted t o  t h e  presence of coal.. No one f e a t u r e  o r  cornhination 

of f e a t u r e s  i s  cont inuous over t h e  e n t i r e  a rea ;  neve r the l e s s ,  t h e  outcro? t r a c e  

of t h e  coa l  horizon may gene ra l ly  he "ronghed i n "  on t h e  photos over  most of t h e  

a r e a  i n  p repa ra t ion  f o r  f i e l d  checking w i t h  bu l ldoze r  and d r i l l .  

t o o ,  t h a t  all markinp on s t e r e o - p a i r s  he c o n s i s t e n t l y  done on!y on a l . t e rna t ing  

Th.ere i s  no  obvious and cont inuous express ion  of t h e  c o a l  zones,  i . e . ,  

It i s  e s s e n t i a l ,  

photos t o  i n s u r e  t h e  r e t e n t i o n  of photo 1 e R i b i l i t y .  

The c o n t r i h u t i o n s  of a e r i a l  photopraghs t o  t h i s  time o f  propram a r e  f i t  

].east th ree- fo ld .  F i r s t ,  t h e y  save: much time i n  t h e  i n i t i a l  reconnaissance of 

( 3 3 )  



of t h e  l a n d .  T h i r d ,  d e s p i t e  t h e  d i f f ic i11 . t ies  exper ienced  i n  ca r rv in?  t h e i r  

precfsc outcrop t races  from ?lace t o  p l a c e ,  t h e  coal beds can h e  "seen" on t h e  

n h o t o s  i n  t h o s e  areirs n o t  covered  by a l l i i v i u n ,  t a l u s ,  l a n d  s l i d e s  or o t h e r  de- 

br i s .  T h e i r  s u b t l e  e x p r e s s i o n  i s  recorded as an i n b e r e n t  p a r t  of t h o  landscape. 

No c o n v e n t i o n a l  ma? c o u l d  c o n t a i n  t h i s  t y p e  of i n f o r n a t i o n  and t h ?  advantapes  

are  ohvioiis. The advance informat inn  d e r i v e d  from t h e  p h o t o s  becomes t h e  key 

t o  i n t e l l i r w n t  p l a n n i n z  o f  t h e  dr;!.line propram whikh, i n  t u r n ,  i -  t h e  kojr t o  

t h e  f i n 2 1  ant! correct i n t e r p r e t a t i o n  o f  o u t c r o p  and n t r i m i n p  l i m i t s  on t h e  

1 -' 



. .. 

(1) L o m t i o n  of a e o l n r i c  ? -nss -sec t inns  on t h e  photos m d  nn 

the h a w  vap bv fnsnec t ion .  

(7) F s t i r ; l t i n n  of e l e v a t i o n  n f  t o n  or  coal^ on t h e  v a r i o u s  beds 

vi.th t h e  a i d  o f  c r o q s - s e c t i o n  inte,mretati .nn.:  and i.n+orm;.- 

t i .on aeveln?ed 0:: t h e  p h o t o s  hi? f i e l a  r e ~ ~ i i r e r m t .  

( 3 )  Tnki.nF or t h ?  f ? f o r m t l n n  p l a c e d  on t h e  base ma.? and rrnss- 

s e c t i o n s ,  followed h:. p h n i m e t e r i n v  r h -  evd a r e a s  nf t h e  

v v i o i l s  cross-sections to determine  t h e  t o t a l  coa l  and t o t a l  

rock ahovc water leve l  and t h e  hasal. sanrtStnne PI~?&?)@P. 

C a l c u l a t i o n  of tonna,ye o f  reserves o f  c o a l  and yarda?e of ( 4 )  

rock f o r  each set of c r o s s - s e c t r o n s  by i i s inr  a commonly 

a c c e p t e d  f a c t o r  OF 23 cubic' f ee t  o f  c o a l  p e r  ton.  



; r ? V r S '  

: of coal-in-?lace a h o w  t h e  570O-~oot 

) r e  than 'IW n i l . l~ ion  tons .  O f  t h i s  

~ol.led hy MACCO-Scurry, and t h e  remain- 

ed by Conhco.  Th? o v e r a l l  ;.ver;ipc 

of coa l .  The ratios +on individual 

of 2 . 6  t o  a high of 12.8.  (See 

'es by lhmershin).  

Recause of t h e  n a t u r e  of t h e  t e r r a i n ,  t h e  re1ativeI.y lini.tr?rl dri l l . i .np 

?rorram, and t h e  r a t h e r  d r a s t i c  v a r i a t i o n s  noted i n  c o a l  seam th icknesses  and 

i n t e r v a l s  within r e l a t i v e l y .  s h o r t  d i s t a n c e s ,  a r e p u l a r  area-of-influence type  

'of c a l c u l a t i o n  could n o t  be made. In s t ead ,  c a l m l a t i o n s  were made from v e r t i c a l  

c ros s - sec t ions  o f  1.000-foot o r  less  c e n t e r s . ,  These cvoss-sect ions were developed 

a??roximstely perpendicular  t o  t h e  s t r i k e s  of t h e  beds. Mherever a r e l a t i v e l y  

major chanze i.n s t r i k e  occurred t h e  d i r e c t i o n s  of  t h e  c ros s - sec t ions  were a l so  

chanced so t h a t  they  remained ap?roxi.nately yJerpendiculm t o  s t r i k e .  A t  t h e s e  

~~ 

-~ 

chanee-in-s t r ike l o c a t i o n s  wedqe-shaped blocks of coa l  and rock r e s u l t e d  r a t h e r  

than  nore  regular l~y-shaped blocks as was t h e  case  with those  bounded hy p a r a l l e l  

c ross -sec t ions .  

20-21, 24-25 and 24-26 ( P l a t e  11)  a r e  wedge-like blocks.  

Reserve blocks hounded by Cross Sect ions  11-12, 13-14, 16-17, ~~ 

The a c t u a l  procedure used i n  c a l c u l a t i n g  r e s e r v e s  cons i s t ed  of (1) 

drawing c ross - sec t ions ,  (2) measurine lenf i th  of each c o a l  seam along d i p  on each 

cross -sec t ion  t o  t h e  5200-foot l e v e l ,  (3) averaping t h e  lenEth between cross-  

s e c t i o n s ,  ('+) determining t r u e  th i ckness  of each c o a l  .seam a t  each s e c t i o n ,  ( 5 )  

averapinq t h e  th i ckness  between c ross - sec t ions  , ( 6 )  measwin: width between c w s s -  

s e c t i o n s ,  which was norrrally 1000 f e e t ,  and ( 7 )  comnutinp t h e  r r s u l t i n v  f i o u r e s .  

The process  used i n  c a l c u l a t i n f  t h e  wedme-shaped blocks var ied  somewhat, bu t  t h e  

~ (36 1 
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:!+?ti.on o+ t o n s  of coal. i n  cach  bed f.r each w,s:prve hl~nrtr  i s  ?R fn3l.cr.i~: 

would h e  1,353,000 ci ihjc  vard? .  

4 stinnary of t h e  c o d  reserves and overhrirden r a t i o s  h:i r e n e r v e ' h l o c k  

and bv ownership i s  n r q s e n t e d  i n  Tah1.e 3. It i.s notab1.e t h a t  ove.rbu?den t n  c o a l  

r z t i o s  increase ronsi6erahly i.n ii s o i i t h ~ r ! ~ ~  d i ~ r w t i o n .  T h i s  is ? a r t ? ? l l . v  due 

t o  t h i n n h v  oF ?rac t ica l l .v  e v e r y  c n a l ~  bed i n  that d i r e c t i o ?  and nar+ial~l . r r  due 

t o  th+ t h i c k e r  i n t e r v a l s  of r o c k  o ? c w r i n m  hbtween t h e  s t r a t i . ~ r ~ ~ h f . c a l l . n  h i o h e r  

cn37 b e d s  which come i n t o  rrnminence i n  t h e  south end of t h e  s t u d y  a r e a ,  

l i s t s  t h e  v a r i o u s  t h i c k n e s s e s  of t h e  coal beds  a t  each c r o s s - s e c t i o n  used i n  

comut  i n  reserves. 

Tahl?  4 
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e x p l o r a t i o n  work 

s3ould be done i n  t h e  f i e l d  b e f o r e  a c t u a l  n i n e  plannini .  and l a y o u t  cormences. 

- 

.. - 

A?proximately seventeen  more d r i l l  h o l e s  are thouph,t  t o  be d e s i r a b l e  . ( P l a t e  Y I T ) .  

Of t h e s e  seventeen  h o l e s ,  n i n e  should  ‘be  c o r e d  and e i q h t  could he  d r i l l e d  f o r  

t h i c k n e s s  and i n t e r v a l  i n f o r m a t i o n  onlir.. The t y p e  and l o c z t i o n  of t h e  v a r i o u s  

proposed hol.es s h o u l d  s a t i s f a c t o r i l y  prove t h e  s t r ~ r c t u r ; r l  i n t e r p r e t a t i o n s  orit- 

l i n e d  i n  t h i s  r e p o r t ;  t h e  c o n t h u i t y ,  t h i c k n e s s  and q u a l i t y  of c o a l  seams and 

t h e i r  c o r r e l a t i o n s ;  and t h e  approximate t h i c k n e s s  of g r a v e l s  overl.yin: bedrock 

i n  c e r t a i n  a r e a s .  

I n  s u z c e s t i n y  where new d r i l l  h o 1 . e ~  s h o u l d  he  l o c a t e d  as well as which 

h o l e s  should  be  c o r e d  and which  s h o u l d  be  d r i l l e d  for i n t e r v a l  and t h i c k n e s s  

i n f o m a t i o n  o n l y ,  many f a c t o r s  have been cons idered .  

t i v e  location w i t h  r e s p e c t  t o  p e v i o u s  dr?.ll. h o l e s ;  ( 2 )  ease of access t o  d r i l l  

s i t e ;  (3) a c c e s s  t o  h o r n  a v a i l a b l e  crater ;  ( 4 )  ownership or lessee c o n t r o l  of 

l a n d s  i n v o l v d ;  and ( 5 )  arproxi ra i -e  d e p t h  or d r i l l i n -  m d  corin: h e l t e v e d  neces- 

sary t o  F r o v i d e  t h e  r e q u i r e d  i n f o r m a t i o n .  

Anong t h e s e  a r e  (1) re1.a- 

I n  a d d i t i o n  t o  drj.3.li.n?, hulk s a r ? l i n c  of p o r t i o n s  of thn hedc crms- 

c u t  bJ‘ the p r e s e n t  a d i t  should  be done. R e s u l t i n ?  waste c o u l d  eas?.l:r he  h a u l e d  

o u t  5 , y ’ u s i n ~  n i n e  c a r 5  and  t h e  t r a c k  t h a t  was found i n  pli lce i n  t h e  a d i t .  

un1ikel.y t h a t  more t h m  a t e n - f o o t  d e p t h  of c n 4  tdorlid hnve t o  he renovecl a1on.T 

s t r i k e  fro? each  seam b e f o r e  bulk sarnyl~in.5 could be  s t a r t e d .  

he  sampled i n  t h e  c r o s s - c u t  a d i t  should. he  t h e  trvo main s p l i t s  OF t h e  “ii” or 

It i s  

The first bed t o  

“Yo. 13” seam. bkasured hor izonta l l .v ,  a s  are a l l  o t h e r  bed n e a s u r e n e n t s  l-isterl 

i n  t h e s e  two p a r a g r a p h s ,  t h e  two s?li ts  are each e i r ;h t  +pet t h i c k .  EJrxt t o  he 



bs t h e  t r ie lve- foot  spl.:t of t l ie  "J" of "no.l.l", t h e  foi.irtpen- 

the  "I" o r  ''>* 1 4 0 .  l c l " ,  3r.d t h e  s i n y - f o o t  spl5.t of t h e  ":-I" o r  

i. 

I-- .i . C a t e r p i l l a r  t r a c t o r  work, 67 davs . . 20,000 

D r i l l . i n q  and corin.: . " # . . . . . . 1.55,000 



v l i n i n i r y  Deport on t h e  E1.k Yiver 
i Columbia, " - - A Company Report  
- a t i o n ,  Cleveland, Ohio, anr! Scurry- 
? r t a .  

l s r son ,  C. 6. L., 19fi:!, "The Lewis 
;h Columbia," Jour. Alberta Soc. 
, 373-395. 

1," Geol. Surv. ,  Canada, I'emoi.r 69, 

11 - - A Company Re?ort From t h e  
L imi t ed ,  B la i rno re ,  Alberta.  

?no??t from t h e  Files'of West Canadian 
x r t a .  

!em t o  Di rec to r s  of t h e  Cra in  Be l t  
I.. , London, EnEland, - - Com?any 
i a d i a n  C o l l i e r i e s  L;.vi?ed, R1af.r- 

:.,, and C o l q w n  South c o d  .Area, 
1. Dept., 1933, Pt. 5 ,  pp. 1-31.. 

iada,"  Ceol. Surv., Canada, 1 1 3  pp. 

r e c t o r s  of the  C m i n  Belt C m s t m c t i o n  
?zlanc?, - - A. Comnanv De:o?t from 

t h e  F i l e s  o f  'iest Canadian C o l l i e r i e s  LimiTed, Dlairmorc,  Alhert . .  

Norr i s ,  i?. I<. , 1959,  "T-pc S e c t i o n  of t h e  Kootsnm F'orm?tion, C?a%y Woi!nt';n, 
Alhnrta," Joiir. Alberta  Sac. P e t r o l .  Gso'I.., vo!. 7 ,  no. 10, p. ?73-737. 

~ 

, 1C1F.4, "The L n w r  Cnetaseo11': oF t h e  Southeastern Ca.n?dian Cor- 
d < I l ~ e ~ ? , "  9uT.l~. $?narli?n P e t r o l .  (leo!.. , vol. 13, S y c i a l  Guide RnnF 
Issue, Y?. 51?-575. 

Pocock, S. A .  J . ,  lqfil~,"P,a.~~,~n!.o~!, nf ths Kootmiy rorriati .n? at it.? T y e  S-r-  
t i o n , "  R i t l l . '  C;,nd!..-n P e t r o l .  Cool. ,  ml. 1 3 ,  S"cia1 C V T . ~ ~  Qook T ? w o ,  
y .  5QO-511. 



I. 



I,- 

APPENDlX - NACCO SURVEY STATION COORDINATES 
SURVEY 
STATION NO;; COORD lNATES SURVEY 
BIG WEARY RlDGE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

NORTH 
39,682.93 
39; 670.55 
39,632.49 
39,664.07 
39,497.69 
39,387.98 
39,190.97 
38,955.25 
38,823.85 
38,592.15 
38,397.85 
38,259.84 
37,972.93 
37,776.08 
37,492.05 
37,223.23 
36,971.09 
36,746.21 
36,638.89 
36,501.81 
36,228.1 1 
35,95 1.46 
35,751.77 
35.469.67 $1 182;36 
34.888.12 
34,637.95 
34,465.83 
34,311.32 

34,807.59 
34,960.2 1 
35,131.81 
35,251.26 
35,508.95 

34,579.39 

EAST 
9,584.54 
9 ; 878.27 
10,166.87 
10,309.52 
1 0,540.74 
10.772.09 
10; 916I66 
11,082.51 
1 1,185.18 
1 1 i281.53 
11,240.52 
11,292.83 
11,359.52 
1 1 .463.11 
1 1  i558.46 
11,632.86 
1 1,741.32 
1 1 ; 907.83 
1 1,941.16 
12,070.06 
12,184.09 
12,292.55 
12.375.04 
121462; 77 
12,523.10 
12,538.78 
123535.16 
12,504.32 
12,52 1.80 

12,765.25 
12,917.27 
13,070.71 
13,160.79 
1 3,300.95 

12,644.10 

COORDINATES 
NORTH 
35,771.91 

STATION NO> 
36 
37 35; 924.49 
38 36,192.56 
39 36,4 13.60 
40 36,594.26 
41 36,714.31 
42 36,517.70 
43 36,769.78 
44 36,9 1 7.20 
45 37,091.32 
46 37,201.76 
47 37,464.20 

49 37,884.16 
50 38,125.83 
51 38,272.78 
52 38,416.7 1 
53 38,548.96 
54 38.663.97 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

48 37,732.88 

38; 856l34 
39,080.37 
39,219.13 
39,372.32 
39,639.33 
39,834.34 
40,029.58 
40,262.70 
40,539.30 
40,286.7 1 
41,066.0 1 
41,211.93 
41,490.11 
41,665.23 

4 1 ,928.79 
41,835.20 

EAST 
13.345.15 
13; 330.57 
13,390.9 1 
13,462.9 1 
13,487.06 
1 3,427.92 
13,645.84 
13,732.35 
13,777.26 
13,832.77 
13,904.59 
13,931. I3 
14,021.21 
14,097.90 
14,191.07 
14,305.66 
14,372.48 
14,524.67 
14,640.89 
14,801.65 
14,860.65 
15,033.46 
14,981.63 
14,967.80 
15,043.85 
1 5,038.44 
15,073.22 
15,032.87 
14,989.70 
15,048.3 1 
15,109.60 
1 5,I 74.12 
15,105.38 
15,085.92 
15,084.17 

45 



COORD I NATES SURVEY COORDINATES 

/- 

r- 

N NO. NORTH EAST STATlON NO. 
42.180.00 15.098.10 75A 
42i438.74 15; 066.40 75B 
42,640.76 1 5,082.6 1 75c 
42,827.14 15,115.22 75D 
43,034.80 15,119.59 75E 
43,072.46 15,057.05 75F 
42,829.65 14,913.62 

LITTLE WEARY 

"2 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 

42,594.91 
42,454.02 
42,374.78 
42,324.28 
42,177.14 
41.979.63 
41; 756; 12 
41,538.76 
41,302.32 
41i078.55 
40,975.15 
40,858.06 
40,993.96 
41 , 133.12 
41,306.53 
41,508.94 
41 , 602.55 
41,570.33 
41,378.07 
41,178.45 
40,949.06 
40,728.50 
40.592.12 

14,747.65 
14,603.38 
14,340.33 
14,092.06 
13,876.10 
13,672.52 
13,493.19 
13,351.87 
13,184.56 
13.007.73 
12;899:02 
12,770.76 
12,537.92 
12i356.69 
12,142.84 
11,984.05 
1 1,768.78 
11,484.77 
11,473.77 
11,422.69 
1 1,290.70 
11,106.84 
11 -014.27 

40; 355 i95 10; 9 1 5;87 
40,237.81 10,852.93 
40,093.83 
39,918.95 
39,740.68 

10,930.28 
10,636.04 
10,467.45 

RIDGE 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 . 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

46 

NORTH EAST 
43,311.68 15,074.40 
43,553.90 14,985.10 
43,674.20 15,015.06 
43,832.54 14,949.55 
44,014.39 14,898.88 
44,285.20 14,844.73 

50.683.17 
50; 937.5 1 
51,189.23 
51,481.62 
5 1,764.62 
5 1 , 982.52 
52,142.48 
52,4 13.27 
52,623.90 
52,812.98 
52,945.13 
52,951.37 
52,8 14.53 
52.668.17 
52; 955i26 
53,111.32 
52,203.64 
53,140.32 
52,909.69 
52,859.95 
52,974.58 
53.142.39 
53;265:72 
53,435.76 
53,5 13.03 
53,650.95 
53,668.25 
53,919.20 

7,216.70 
7,141.48 
7,057.80 
6,994.37 
6,914.01 
6,844.28 
6,779.79 
6,839.57 
6,919.07 
6; 975.19 
7,021.13 
7,192.83 
7,280.34 

7,404.14 
7,414.47 
7,491.04 
7,552.79 
7,757.9 1 
7,847.79 
7,930.55 
7,920.72 
7,879.65 
8,033.59 
8,247.55 
8,340.67 
8,494.85 
8,649.13 

7,447.45 



c 

P 

,-- 

SURVEY 
STATION NO.' 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

COORDINATES 
NORTH EAST 
54,212.68 8,676.86 
54,465.16 8,675.33 
54,666.48 8 , 654.94 
54,879.60 8,657.42 
55,160.54 8,660.33 
55,445.32 8,639.75 
55,592.05 8,583.58 
55,689.15 8,5 16.35 
55,531.79 8,525.89 
55,301.37 8,526.82 
55,137.53 8,520.97 
54,845.1 7 8,543.20 
54,628.82 8,525.02 
54,471.73 8,476.74 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

54,268.28 
54,162.26 
53,979.10 
53,742.44 
53,625.96 
53,557.51 
53,389.78 
53,135.84 
52,937.40 
52,665.49 
52,569.75 
52,440.84 
52,232.72 
52,109.02 
51,984.67 
51 , 769.79 
51 , 598.19 
5 1 , 473.56 
51,257.07 
51,151.57 
50,9 1 5.80 

8,440.52 
8.299.18 
8;272;43 
8,172.01 
8,147.72 
8; 435.86 
8,455.27 
8,435.00 
8,392.43 
8,418.53 
8,505.5 1 
8,459.69 
8,506.25 
8,522.12 
8,389.67 
8,2 1 0.42 
8,097.52 
7,949.07 
7,791.01 
7,671.96 
7,486.42 

SURVEY COORDINATES 
STATION NO;' NORTH EAST 

64 50.7 16.9 1 7,301.77 
7A 
78 
7c 
7D 
36A 
36 B 
36C 
36D 
36E 
36F 
36 G 

DRILL HOLE 
UNCORED 
HOLE 1A 

64A 
HOLE 2 

84A 
HOLE 3 
HOLE 4 

104A 
104B 

HOLE 5 
HOLE 6 

2A 
28 

HOLE 7 
HOLE 8 
HOLE 9 

A 
B 

HOLE 10 
1A 
18 

1c 

52; 334.88 
52,574.23 
52,756.37 
52 , 903.70 
56,180.35 
56,410.65 
56,700.66 
56.916.17 

55,939.48 

57;065;'l9 
57,310.39 

35,000.5 1 
40,890.20 
40,859.36 
41,700.41 
41,749.29 
41,507.45 
39,881.88 
40,003.88 
40,074.40 
38,706.49 
39,668.65 
39,486.09 
39,402.44 
35,25227 
43.351 -08 
50;406162 
50,159.13 
50,281.17 
50; 563.36 
50,388.44 
50,191.15 

6i753.23 
6,682,99 
6,600.10 
6 , 592.78 
8,521.38 
8,5 1 5.80 
8,482.04 
8,4 8,405.87 18.29 

8,447.23 
8,471.82 . 

12,934.8 1 
15,027.87 
15.068.73 
13; 363I22 
13,362.15 
11,418.03 
lOi551.17 
10,475.42 
10,393.06 
11,172.01 
9,782.24 
9,925.69 
9,950.80 
10,145.93 
8,955.27 
7,328.00 
7,457.00 
7,566.97 
7,107.60 
6,866,07 
6,642.12 

47 



NATES SURVEY COORDINATES 

E 
I F 

G 

,- 

H 
I 
J 
K 
L 
M 
N 
P 

HOLE C 
95A 

49,627.60 
49,363.74 
49,156.94 

48,71 I. 1 1  
48,553.72 
48,279.08 

47 , 705.02 

41,430.35 
47,453.91 
41 , 654.1 9 

48,973.47 

47,997.53 

47,464.49 

EAST STATION NO. NORTH EAST 
6.463;15 95 B 41,888.93 11,434.58 

42.0 1 3.83 11,352.12 6i282.86 
6,270.34 
6,300.90 
6,262.97 
6,275.58 
6,809.41 
6,922.90 
6,993.33 
7,040.6 1 

7,125.35 
7,122.. 13 
7,915 .a4 
7,999.30 
7,954.82 

7,914.48 
7,328 .OO 
7,457.00 
7,617.74 
7,724.67 
7,928.66 
8,045.23 
8,022.00 
8,027.15 
8,164.31 
8,262.93 
8,371.38 
8,458.24 
8,510.49 
8 , 570.33 
8,688.15 
8,745.82 

11,494.63 

4P, 

~~ 

95c 
951) 
95E 

HOLE D 
1A 
18 
1c 
ID 
I E  
1F 
1 G  

1 H  
11 

HOLE E 

COAL BEDS 
B I G  WEARY 

26A 
26 B 
41A 
41 B 
53A 
53B 
53c 
54A 
54 B 
54c 
54D 
5 8 A  
588 
58C 
59A 
59B 
59c 
62A 

~ 

42; 190.03 11; 129.21 
42,430.71 10,955.57 
42,467.06 10,806.35 
39,850.26 9,600.10 
40,109.79 9,552.53 
40,395.04 9,500.24 
40,684.99 9,468.30 
40,966.76 9,428 .O 1 
41,254.05 9,388.72 
41 , 5 18.78 9,348.2 1 

41,612.18 9,396.07 
41,688.29 9,429.29 
41,626.72 9,464.72 

34,885.64 
41,874.43 
36,721.45 
36,653.37 
38,424.85 
30,358.15 

38,7 18.60 
38,586.68 
38, 568.63 
38.61 5.34 

38,298.47 

39i195.48 
39,2 1 6.69 
39,236.4 1 
39i733.74 
39,764.02 
39,790.30 
40,133.83 

12,850.87 
12,608.57 
13,450.28 
13,555.72 
14,627.44 
14,652.84 
14,645.81 
14,714.27 
14,779.02 
14,777.10 
14,727.84 
14,979.26 
14,940.92 
14,896.63 
15,002.86 
14,983.39 
14,956.89 
15,075.80 



- 

,- 

I * .  

75E I 

75E I I 

75E I I 

75F' 
75F" 

COAL BEDS 
LITTLE WEARY 

1 4A 
148 
14C 
20A 
20B 
20c 

44;057.01 
44,004.26 
43,971.32 
44,328.65 
44,321.01 

. &,-"-.-" 1 ._". 
14.9 19 :34 1308 
14; 927;21 1316 
14,920.57 . 1317 
14,S05.77 1318 
14; 935.60 1319 

52,737.37 
52,762.16 
52,807.56 
52,777.02 
52,825.19 
52,855.42 

COORD I NATES 
3 RM EAST 

7, 946.03 7,978.55 
7, 925.99 8,089.32 
7,952.25 8,083.82 
7,977.55 8,042.40 
t , 726.33 8,626.99 
5,135.49 8,633.54 
5,137.49 8,466.37 
5,164.49 8,452.65 
5,125.56 8,358.16 
t,27 1.05 8,323.48 
1., 283.24 8,295.62 
t.309.83 8.305.14 
1 ;853;85 8; 027168 ' 

1 , 725.46 7,767.88 
1.693.24 7,698.36 
1 ; 686 :3 1 7; 650.22 

5,542.75 9,540.73 
3,571.30 9,614.59 
3,383.34 9,074.07 
-3,271.84 8,380.16 
53,010.60 6,547.12 
36,877.79 13,676.36 
38,353.83 14,594.37 
40,049.64 15,058.95 
56,208.9 1 8,044.23 

7,381 -99 
7,402.71 

7,844.18 
7,875.30 
7,862.80 

7,373.99 
















