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By D. A. Gr i e ve and Janine M. Fra ser

INTRODUCTION

LI NE CREEK AND CROWN MOUNTAIN /.REAS

ELK VALLEY COALFIELD ~

(B2G!10 . 15)
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Th e stud y a rea i s i n the sou th half o f t he Elk Va lley Cba Lf ie l d and
a djo i ns the tJou nt Banne r a rea , whic h wa s mapped in 19 81 (Grieve , 19 8 2) .
I t i nclude s t he Cr ows Nes t Resourc e s Li mi t e d Line Creek mi ne site (n o t
ma p p e d ) a nd s e ve r a l o t her p roperties , inc luding Bur nt Ridge, r-nunt
Mi cha e l , Line Creek extens i o n, lbrseshoe Ridge , 'Teepe e M::>untain, a nd
Crown "huntain (Figs . 7 and 8 ) . Wi t h the e xc e p t ion o f Bur n t Ridge , whic h
is fr e ehold land with coa l rights held by B.C . Cba l Lt .d ; , coa l rights i n
t he s tudy a rea are h e ld under lic ence a nd l e a s e by Cr ows Nes t Res ou r ce s
Limited.
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Crows Nest Resources Limiterl began processing a~d. shipping coa l from Line
Creek min e i n Fe b ru a r y , 19 0 2. The corrpa ny ha s bee n a c t i ve I y seeking
addit ional coa l re s erve s ad jacen t t o t he min e si t e , and ha s u nd e r t.ake n
d etaile d exp lo rat ion o n t he north pa r t of Li ne Creek Ridge (Line Creek
extens ion ) , Ho r s e sho e Ridge , a nd M:Junt Mi chae l. Mo re o ve r, most o f the
study a rea ha s received some le vel of exp lorat ion dur ing t he pa st t.h r e e
y e a r s .

Li ne Cr e ek min e site, whi c h i s 24 k i lometres no r t.h -no r t hee s t of Spa rwood ,
i s accessi b le f r om t he Spa r woo d - El k fo r d Highway . Good access is
a va ilable i n t o a l l parts of the s tndy a rea using exp loration , mi ne, and
fores t ry r o ads . Elevat i ons i n t he a rea range from 1 500 to 2 500 metres .

FIELDWORIC

Fi eld data co llec ted wa s p lotted d i rectly o n t o Br i tish Co l u mb i a govern
men t a ir p ho tog raphs; i t wi ll be t ra nsfe r red later t o 10 OOO-scale
or thop hotos fo r pUb lica t ion t o aug ment re sults from the l a s t two f ie ld
s e a s o ns (Gri e ve, 19 81 , 19 8 2). St r a t i g r a p h ic sec t ions o f the coa l - bea ri ng
rocks wer e me a s u re d u sing pogo s t i c k o r c ha i n a nd c l i no mete r . Grab a nd
c ha nne l coa l samp les wer e co l lec ted f or pe t rograp hic an alysi s . Resu l ts
will be inc l u d e d with the 1:1 0 000 geo logic maps when t h e y a re pub l ished .

STRATIGRAPHY

Sed imentary r ock s of the Ju r a s sic-Cre t a c e ou s Koo tenay Group conpr ise t he
sou t heas t Br i t ish Co lumb ia c oalfields . The Kootenay Group , as def i ned by
Gibs o n (1 979), co ns i s t s o f the ~rri ssey , Mi s t Mount ain , a nd El k For ma 
tions.

The ba s a l Mo r r i s s e y Forma tion is a p romi nen t , e l i f f -formi ng sands t one
unit t hat cons is ts o f the We ary Ridg e a nd Moo s e Mou ntain members . Pre 
v ious ly unrecorded occu r renc e s of a pebb le cong lomera te facies of Moose
Moun t a i n me mbe r we re no t e d a t the s outh e nd o f Bu r n t Ridge and o n Teepee
Mou nta in. A r e c e s s i ve i nte rva l o f 3 me tre s thickn e s s, whi c h inc l udes a
ca r bo nace ou s zo ne , oc cu rs 8 me t re s be l ow the t op o f t he Mo o s e Mou n t a i n
me mber a t t h e s ou t h e nd of Bu r n t; Ridge . I t probab ly co r re sponds t o "
t hin ca rbonaceoos s ha l e a nd c oal par ti ng t ha t occu rs within the fuo s e
Mou ntai n member a t Line Creek mine . Al thou g h it i s of no economic signi 
fi c a nc e, it may a f fect stabi li ty o f a min e s lope or a wal l f o rme d of the
ba s a l sands tone .

The o ve r l y i ng Mi s t MJu nta i n Fo rma t i on, whi ch consis ts o f in t e r bedde d
s a nds tone , s i l ts tone , nud s t o ne, shale a nd coa l , i s o n the o rde r o f 500
me tre s th i c k i n the s tu d y a rea ( Fi g. 9 ) . Two conp le te sec tions measured
we s t o f the trac e of t he Ewi n Pa s s t h rus t (A a nd B on Fi g . 9 ) a r e 587 and
5 50 metre s re spec t i ve l y in thickne s s. 'Ihe o ne corrp le te section me a sure d
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eas t of t he EWin Pa s s t h rus t (0 o n Fig . 9) is on ~y' 4 30 me tre s in t h ick 
ne s s . Thi s con tras t i s s i mi la r to t hat repor t ed from no r th of t he study
a rea (Gri e ve, 19 8 2) .

A. 217-me tre zo ne with no coa l seams forms the immediate han g ingwal l o f
t he EWin Pa s s thru st at section C o n Mount Michael ( Fi g . 9) . Co rre lation
betwe en the barre n zone i n section C and sections A a nd B is unce rtai n
because no comparab le zone occu rs in t hese sections . North and sou t h of
sec tion C, where t he fau l t i s l o c ally l owe r i n t he stra tigrap hy , a t h ick 
ened coa l seam of up t o 20 metres appa rent t hick ness occu rs . Appro x i 
mate l y 12 coa l zones , i nclud ing nu l t iple seams , occu r i n t he uppe r 250
metres o f Mist fobunta in Fo rma tion i n sec t ion C, sections A and B have
fewer comparab le seams.

There a re a lso striking con t ras ts be t wee n section C, in t he hangingwall,
and sec tion 0, in the f ootwall o f t he EWin Pa s s th rus t , r e spectively.
Th e upper p l ate on Mount Micha el i s r e adily disti ngu ished f r om the l owe r
p l a te be c ause there a re numerou s coa l seams in the top 150 t o 250 me tre s
o f the upper p l a te .

No complete Mist Mountain sections are exposed o n Hors e sho e Ridge, Te ep e e
Mountain, or Crown Mountain . Horseshoe Ridge contains a n e stimated 350
t o 400 metres of s e c t i o n , of which the lowe st 3 1 1 metre s were me asured (E
o n Fig. 9). A resemblance t o the l owe s t 250 metre s o f section o n Mount
Michael (0 on Fig . 9 ) is apparent, a lthough significant faci e s c ha nges
have occurred between the two s i t e s .

S i mi l a r l y , there are no complete Elk Formation sections in the study
area. In the Mount Banner area t o the north , the Elk Formation i s
es t i ma ted t o be o n the order o f 30 0 metres in thick n e s s. Strata o f the
Elk Formation are similar in most respe cts t o tho s e o f the Mist Mountain
Formation. The p r e sence o f Elk coa l , a n a lgi ni te - r ich canne l coa l , is
used t o di stingui sh the Elk Forma tion f rom the Mist Mountain Formation .
Ot he r criteria include a lack of coa l s eams greater t ha n about 1.5 metre s
in thickness in the Elk, a greater number o f s andstone units, and t he
p rese nce of a pebble c onglomerate, which c rops 00 t in the core o f the
Alexander Cr e ek syncline to the e a s t o f s ec t ion 8 .

The con tac t betwee n the Mist Mounta in a nd El k Fo r mations is genera l l y
p l a c ed ei ther at the first oc cu r rence of ne e dle coa l or at a l ocally
mappable, resistant s a nds tone uni t whi ch appears to sep a r a t e strata of
t he two formations. For exa mp l e , a very prominent ser i es of re s i stant
c ha nne l sandstone s define s the c o ntac t i mmed i a te l y north o f Noname Creek .

STRUCTURE

The s tud y area is part o f the Lewi s
syncline is the dominant structu re.
fold axis plunge s t o the no r t h down
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betwe e n nr r nt, Ridge (we s t limb) and Mou nt Mic hael (east l imb ). South o f
Noname Creek. it passes t .hr ouqb the eas t s l ope ;:p'f Line Creek. Ri dge , whe r e
it sepa ra tes Line Creek mi ne si te (we s t limb) from Hor ses ho e Ridge (e a s t
limb). Ne ar Line Cre e k t he axis i s t ru nc ate d by the Ew in Pa s s t hrus t .
Its tra c e bene ath (e a st o f) t he thru st is not c l e a r , a l t hough t wo very
thin remnants of Kootenay Group o n Teep e e Mount a in a re in a ge ne ra l bu t

irregular s ync l i na l c o n f i gu r a t i o n ( Fi g. 7).

Alexander Cr eek syncline i s well d e fined in the upper p la te o f the maj or
thru st a t Cr own Moun tain (Fi g. 8). The l owe r p la te at t h is po i n t i s a
west-dipping monocline.

Th e second maj o r s t ruc t u re in the s tud y are a i s t h e we s t-dipping Ewi n
Pa ss thrust (Fi g. 7). Its mos t s ignif ican t e f fec t wa s t o emplace Mis t
Mountai n Formation o ve r Elk Fo r mat ion o n Mount M.i chael with ap p roximate ly
600 metre s of vertical d i spla c ement. As a re sult, numerou s coa l s eams
o c cu r in a s etting that is su i table f or open- p it mining. Contra s ts in
thickne s s and lithologies o f Mist fvbuntain Formation section s above and
below the Ewin Pas s thrust fault (C and 0 o n Fig. 9) sugges t that t he re
was a significant horizontal d i s p lace men t .

To the s ou t h of Mount Micha el the Ewin Pa s s thru st cu ts d own -sect ion wi th
loss in elevation. South of Line Cr eek it nu st be wi thi n the Fe rni e
Group. It i s not e nti re l y c l e a r a t this time if the t hrust a t Crown
Mountain is also the Ewin Pass thrust ; i t e mpl aced the t op p a r t o f the
Ferni e Group and basal part of the Kootenay Groop over the basal part o f
the Kootenay Groop with a p p r o x i ma te l y 200 metres vertical displacement
(Figs. 7 and 8).

Aside from stratigraphic e vi de nc e , the Ewin Pa ss thrust i s a l s o re c og
nizable in the field because of associated c orrplex, s ma l l - sca l e deforma
tion f e atures including drag folds, overturne d zo ne s, a nd thickened and
sheared c o a l s e ams. Similar features a l s o c harac ter i ze numerou s s ma l ler
thrust zo ne s in various par ts of the s tud y are a, pa r t icu la r l y in the eas t
limb of the Al exander Cr e ek syncline. Ot he r s ma lle r scale structural
complications in the area include a f aulted, tight s ync l i ne a f fec t i ng t he
Morri ssey and basal Mist Mountain Formations at the sou t h e nd o f Hors e
shoe Ridge; it may also be related t o movement on the Ewin Pas s thrust •
Of note are numeroo s thru st-related d isp l a c e men ts and r epetitions of the
Morris s ey Formation (Fig. 7), and a se r i es of po s t - t hru sti ng, c rosscu t 
ting block faults in the Crown Mountain area (Fig. 8). The significant
overtu rne d pane l f oond o n Bu r n t; Ri d ge (we st limb) to t he north (Gri eve,
198 2) does not ex t end into t he s tudy a rea .
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