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SYMBOLS EXPLANATION
MAP The study area extends from Henretta and confidence throughout Sheet 1. The Bourgeau thrust fault, which marks the area. Elk Formation coals are all of high—volatile
Dentact: defined. avwroidnets. aradebone e Britt creeks in the south to the British Columbia western boundary of the surface exposures of the bituminous rank in the study area. On Map Sheet 1
w * » 9PP + 9 —| Alberta boundary in the north. Jurassic— The Mist Mountain Formation contains Lewis thrust sheet, forms the western boundary of reflectance vglges in the Mist Mc{untain Formation
o . . Cretaceous Kootenay Group exposures throughout essentially all the coals of economic interest in the Elk valley coalfield in the study area. The vary from 1.50 to 1.00 per cent.
LOCATION MAP 8 Coqliniie\ﬁmmtquocuet;:r?ﬁn:gé|ataggor:(\m;?-tes: Ol — were mapped by R.J. Morris in 1987, with the southeastern British Columbia. Its thickness in relative footwall stratigraphic position of the fault
2 P. POILcorsssssusmemsisssisssis st exception of the Weary Ridge — Bleasdell Creek the study area ranges between 450 and 550 metres. varies along its trace from the Fernie Formation to We wish to thank the following people for Ministry of
© Trace of sandstone; defined, approximate area and the Britt Creek area, which were mapped Coal forms between 8 and 12 per cent of the total uppermost Kootenay. At the north end of the study their contributions to the study. Staff of Fording :
widividiial GutEre i * panebeliay by D.A. Grieve in 1986. This study extends thickness of the formation at most locations. area it is offset 2 kilometres to the northeast Coal Ltd., especially Ken Komenac and Roger Energy, Mines and
N B e o A e Ve SO previous mapping by the Geological Survey Branch Individual seams in the study area range from less by a transverse fault (Leech, 1979). Berdusco, permitted and arranged access to the Petroleum Resources
Teaes: oF sihdlcinsinte: AsBad aouiainata northward (Grieve and Pearson, 1983; Grieve and than 1 to greater than 10 metres in thickness. Two southern part of the study area and provided many
I 5 600 000 N —— individuqlgoutcro : » app ' MELGAE o O 0 9e0 Fraser, 1985). sections of Mist Mountain Formation were measured Minor structures associated with the Bourgeau useful ideas. Kevin Switzer and Jim Ryley provided
Prossussssrsnsnnsssssssss s in the area covered by Map ?heet 1, one) on the thrust are not generally observable because of poor excellent field assistance. Joanne Schwemler
- — EC Most of the area is Crown land and includes east slope of Mount Tuxford (section C—D) and the exposure. The area known as “Coal Creek” on the carried out all petrographic reflectance analyses.
82]/10 Qoglirrancs of ‘Bapropilie: Bk Codlsmamsmmammimaimas e all or part of three separate coal properties. The other onp Henretta Ridge (section A—B). The partial weF;t limb of the Alexander Creek syncline is one Margot McMechapn ofgthg Geological Survey gf Canada PRELIMINARY MAP 68
Thrust fault (teeth indicate direction of dip); most southerly of these comprises the north end of section of upper Mist Mountain Formation on the exception. See Sheet 3 for more detail. and Ward Kilby of the British Columbia Geological
N daftned. GoBroIiate. assunsed PJi A A A A A A AL A A the Fording Coal Ltd. Fording River property. The east side of Mount Tuxford is 181.6 metres thick Survey Branch reviewed an earlier version of the
\ » app g ST sl emmsts i e noerthern bounduryUOTT the Fording River property is and contains only two coal seams (totqlling only Small scale folds affect the Mist Mountain map and provided helpful suggestions and comments.
; Y in the vicinity of U.T.M. gridline 5 580 000 metres 4.1 metres of coal or 2.3% of the section), Formation strata in three general areas: the
0 5 10 Trang:e::gvefzquelatgfzr;ow?mi‘?:‘l:&te direction —~ north, which is just north of Aldridge Creek. although 31.3 metres of section are covered. The extreme south end of the study area (see Sheet 1),
= —. —] « OPREORINYON G i et A R S e N A == Adjacent to the north is the Elk River property in Henretta Ridge section represents the entire Mist the lower west—facing slopes of Mount Tuxford (see REFERENCES GEO LOGY OF THE
KILOMETRES Boundary of landslide block which Fording Coal held a 50 per cent interest at Mountain Formation and is an anomalous 829.6 Sheet 2), and the small eastward—flowing creeks
Ty OF 1aNdSHAE DIOCK.:courwsrsreurcssstrenssssssssn s s the time of writing (June 1989). The northern metres thick. However, one fault causing north of Cadorna Creek (see Sheets 6 and 7). These Gibson, D.W. (1985): Stratigraphy, Sedimentology ELK V ALLEY Co ALFIELD
Bedding: upright, overturned, vertical, horizontal . . : | boundary of the Elk River property is in the structural repetition was observed (see section A— are mainly interpreted as minor folds associated and Depositional Environments of the Coal—
BRITISH ’ ’ ’ ! o | vicinity of U.T.M. gridline 5 590 000 metres north, B) and it is likely that other faults are obscured with the Alexander Creek syncline, and, with few bearing Jurassic—Cretaceous Kootenay Group,
Syncline, upright, overturned (arrow indicates close to Cadorna Creek. Coal rights in the area in covered intervals which represent 33.2% of the exceptions, are not attributed directly to thrusting. Alberta and British Columbia, Geological NORTH H ALF
Y diret’:tiog gf i e); defined, approximate —_Y_ north of Cadorna Creek, formerly known as the thickness of the section. The lowermost 433.1 Survey of Canada, Bulletin 357, 108 pages.
PGS B e ‘{/incentf optiton. were reserved to the Crown at the mec::res of the section is relatively well exposed v I(r; E:ontr?;st with té‘\erouth hggssaf ttrl;!e : — B i B 4 - (H ENRETTA CREEK TO ELK LAKES)
T T : . . ‘ ime of writing. and hosts only 6.3 metres of coal, representing an coalfield (see Grieve an raser, 1 , thrus raham, P.S., Gunther, P.R. an ibson, D.W.
Antuzlgiene(:rrgw ;2:;;0:,:: direction of plunge); s S anomalously Igw 2.0% of the true thiclfness ofg312 faults within the Kootenay Group are not a major (1977): Geological Investigations of the
. “IpP T Data presented are based on examination of metres. Other coal seams are probably contained in feature of the study area. On Henretta Ridge at the Coal—bearing Kootenay Formation in the SHEET 1 OF 8
D+ PRINCE Romax (mean maximum vitrinite reflectance) surface outcrops, roadcuts and trenches, and are the covered intervals throughout the section. extreme south end of the study area, however, two Subsurface of the Upper Elk River Valley,
RUPERT o valas of is Bkt 1.42 supplemented by air—photograph interpretation. In thrust faults are observed (see Sheet 1). One British Columbia, Geological Survey of
o) e i e e many cases poor exposure has limited the amount of The precise identification of the contact of causes a repeat of the Morrissey Formation and Canada, Report of Activities, Part B,
Q\\ & Limit of inter .retution data and has restricted the ability to correlate the Mist Mountain Formation with the overlying Elk lowermost part of the Mist Mountain Formation; the Paper 77—-1B, pages 203-210. GEOLOGY BY
\. !““1‘"‘ PRINCE PRSI i ssrmmemnsmermensomrsssertcsenm e IR R B T R R SRR seams. Map Sheet 1 has moderate exposure in its Formation in southeastern British Columbia is other occurs higher in the Mist Mountain Formation
-‘. GEORGE\ ) Location of measured section A F * B eastern and southern portions, while the western generally difficult (Grieve and Ollerenshaw, 1989). and is exposed on the south—facing slope of the Grieve, D.A. and Fraser, J.M. (1985): Geology of ROBERT J_ MORRIS AND DAVID A_ GRIEVE
& N SN Yy .Y 8l A, A T T T mmmmmmmmmmm—m——e—— areas have very limited outcrop. Only on the east The Elk is a coarser grained facies than the Mist ridge. A third thrust fault is inferred to occur in the Elk Valley Coalfield, Southern Half
o SECTIONS side of Mount Tuxford and the south side of Henretta Mountain and it generally lacks thick coal seams the east limb through part of the north end of the (Kilmarnock Creek to Alexander Creek), B.C.
: COLUMBIA Ridge have coal seam traces been interpreted. and contains unusual sapropelic coals known as study area, based on sporadic occurrences of Ministry of Energy, Mines and Petroleum
‘ Predominantly Sandstone........ciiiiiiiiiiiirc e ceevaes . . . needle coals” (Kalkreuth, 1982). Occurrences deformed strata (see Sheet & for example). Resources, Preliminary Map 60. SCALE 1:10 000
L) Stratigraphic sections were measured on Mount of sapropelic coal are noted on the map by the 0 200
interbedded wardstons and siltstorns Veits and Tuxford, Henretta Ridge, Weary Ridge and symbol ‘EC”. The thickness of the Elk Formation Late—stage, crosscutting normal faults are Grieve, D.A. and Ollerenshaw, N.C. (1989): 400 600 800 1000
"""""""""""""""""""""""""""""""""""""""""""""" at “Coal Creek”, a tributary of Bleasdell Creek. in the study area is inferred to range between present in the Mount Tuxford and Mount Veits area. Stratigraphy of the Elk Formation in the KILOMETRES |l |  K|LOMETRES
2 M Dususlvantic. sltetons: akd tier Sections were measured using either pogo stick or 350 and 450 metres. The Elk — Mist Mountain These appear to follow prominent joint orientations Fernie Basin, Southeastern British Columbia,
| el a R L S compass and chain. They have been generalized for contact on Sheet 1 was mapped on Henretta Ridge and have resulted in mass—wasting of the Morrissey B.C. Ministry of Energy, Mines and
A\ l interbadded codl and shals I]]]]I[D] publication. Note that coal seams less than 1 metre and on two spurs on the east side of Mount Tuxford. Formation, forming both topographic steps and Petroleum Resources, Paper 1989-2, 31 )
7 LTI 777 / """"""""""""""""""""""""""""""""""""""""""""""""""""" thick are not indicated, nor are partings within landslide blocks. A large landslide block of pages. This project is a contribution to the Canada/British Columbia
" / / ,’f 5 %570 000 N Bredorsinantly coal - seams that are less than 1 metre in thickness. The Kootenay Group is unconformably (?) Morrissey Formation occurs on Weary Ridge (see Mineral Development Agreement 1985-—1990.
// ' — TR T p— — T — overidi, by The LoV Chatagess IGisinmors Sroup, Sheet 43, Grieve, DA and Pearson, D.E. (1983): Geology of
_______________________ A / o NOA gt L ] Covered interval S] The basal unit of the Kootenay Group is the The basal unit of the Blairmore Group is the the Greenhills Range, Elk Valley Coalfield,
//r’ S 2 5 ‘p{ """""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Mor;is:;ey ForTation.' '[pe M?r!:‘issey is g resistgnt qulolmin Fc;rmoti_t;n. a distinctive cliff—forming . Theh'm?lk gf the coals hfhs been determined E% {Ministr% of Er'u.=>rgy|:.D Nll_ine_s t:mdM 51
; ; | : ] sandstone unit consisting of two members an conglomerate unit. etrographica measurin e mean maximum etroleum Resources, Prelimina a .
7 /‘ /”,% %\\% Thickness of coa]| SEAMS TMBFET) wiinissimsmisemrsrsimissvsivosssssasissTeisisssissstvais i rdlging in thickness fro?n 20 to 80 metres (Gibson, 9 Sitrinige Eeflect);nc{: (ﬁomax)gon B g P s kY. -nap — 555 366 N - 56 %6
‘& Y Approximate position of Elk—Mist Mountain contact 1985). The upper member, the Moose Mountain The study area lies in the Front Ranges of These values are plotted on the map. To convert Kalkreuth, W.D. (1982): Rank and Petrographic Y
& t.\ S [E n'iegjber, is a glstlnc;ivte mark;r hunit c;alnsisdtlng orl me Eiocl;y ?o#ﬂtains and tis e(art of ttl;‘e Lewili " qezlgctance w:lues ttl‘: AETM drank begluivolengs l"use goTpositioncof ISGI?‘CtBedt J;:r%ssfc E Lower
v . e : . . medium—grained sandstone, which is utilized in a rust sheet. The major structure in the coalfie .12 per cent as the boundary between high— retaceous Coals of British Columbic, JOINTING DISTRIBUTION
@‘ \ Approximate position of Mist Mountain—Morrissey contact........cooiiiiiniiinn. surface and subsurface studies of the Kootenay to is the Alexander Creek syncline, which extends volatile and medium—volatile coals and 1.51 per Canada, Bulletin, Canadian Petroleum =2, “
FORDING RIVER % Roftia (irean oo Vitinite oafiscionce) 1.42 demarcate the base of coal occurrences. Within the throughout its entire 100—kilometre length. The cent as the boundary between medium—volatile and Geology, Volume 30, pages 112—139.
OPERATIONS 2 \ o R R e e R A R S B R R study area the Moose Mountain member was observed northern extension of the Greenhills syncline, low—volatile rank. Coals of the Mist Mountain
/ to be more variable than normal. For example, it which is west of the Alexander Creek syncline, Formation vary in rank from low—volatile to high— Leech, G.B. (1979): Kananaskis Lakes Map—area, Eg:-sn
includes one or more carbonaceous partings in the also influences the extreme southern end of the volatile bituminous. The highest rank Mist Geological Survey of ‘Canada, Open File 634. 310 [ 50
83]/3 ‘ TABLE OF FORMATIONS area between Weary Ridge and Mount Tuxford, and at study area. Mountain Formation coals are found in the lower )
) two localities south of Aldridge Creek it was part of the formation on the east limb of the Pearson, D.E. and Duff, P.McL.D. (1977): Studies
observed to include an unusual light grey to The Alexander Creek syncline is overturned in Alexander Creek syncline near Weary Creek. The in the East Kootenay Coalfields, B.C. 300 |, 60
5 LOWER CRETACEOUS white—weathering, quartzose facies. The trace of the central part of the study area, and open lowest rank coals are exposed on the west limb of Ministry of Energy, Mines and Petroleum
[__Kc-l CADOMIN FORMATION: Conglomerate the Morrissey Formation on the east limb of the elsewhere. It generally plunges to the north. the Alexander Creek syncline near Bleasdell Creek, Resources, Geology in British Columbia, 1975,
Alexander Creek syncline is plotted with moderate and on both limbs at the north end of the study pages G94—G99. 290 | 70
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Note 3 Small—scale deformation at this point @ MORRISSEY FORMAHON: Sondstone, minor shale and coal o 250 110
190 170
Note 4 Exposures of Triassic strata at this point JURASSIC S
Note 5 Exposures of Pennsylvanian strata at this point |I| FERNIE FORMATION: Shale, interbedded sandstone in upper part 2::::3: g:df;h_jg :'grt‘itt:?i:g :m;t the '::;t GI?;L 1?::“':0 :t'; the ;_\oi:;l]:‘\';rrlﬂw plot of the frequency of occurrence of the strike of
Note 6 Exposures of basal phosphorite of the Fernie Formation at this point S 2? & . The overall fold axis is indicated as well as two major joint sets;
The two bedding planes produce a fold which plunges 12 set A representing axial plane cleavage while set B represents
7 Exposures of Mississippian or older limestone at this point towards 332'. jointing perpendicular to the fold axis.
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GEOLOGY OF THE ELK VALLEY COALFIELD
NORTH HALF
(HENRETTA CREEK TO ELK LAKES)
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‘ EXPLANATION
‘ o
[ The study area extends from Henretta and The Mist Mguntain Formation contains the Elk valley coalfield in the study area. The lowest rank coals are exposed on the west limb of
Britt creeks in the south to the British Columbia essentially all the coals of economic interest in relative footwall stratigraphic position of the fault the Alexander Creek syncline near Bleasdell Creek,
i) — Alberta boundary in the north. Jurassic— southeastern British Columbia. Its thickness in varies along its trace from the Fernie Formation to and on both limbs at the north end of the study
§ Cretaceous Kootenay Group exposures throughout the study area ranges between 450 and 550 metres. uppermost Kootenay. At the north end of the study area. Elk Formation coals are all of high—volatile
LOCATION MAP were mapped by R.J. Morris in 1987, with the Coal forms between 8 and 12 per cent of the total area it is offset 2 kilometres to the northeast by bituminous rank in the study area. On Map Sheet 2
3 exception of the Weary Ridge — Bleasdell Creek thickness of the formation at most locations. a transverse fault (Leech, 1979). reflectance values in the Mist Mountain Formation Ministry of
© area and the Britt Creek area, which were mapped Individual seams ip the study area range from less vary from 1.57 to 1.02 per cent. A
by D.A. Grieve in 1986. This study extends than 1 to greater| than 10 metres in thickness. In Minor structures associated with the Bourgeau Energy. Mines and
N previous mapping by the Geological Survey Branch the area covered by Map Sheet 2, a section 550.0 thrust are not generally observable because of poor We wish to thank the following people for Petroleum Resources
I northward (Grieve and Pearson, 1983; Grieve and metres thick comprising the complete Mist Mountain exposure. The area known as “Coal Creek’ on the their contributions to the study. Staff of Fording
5 600 000 N — Fraser, 1985). Formation was measured along the north ridge of west limb of the Alexander Creek syncline is one Coal Ltd., especially Ken Komenac and Roger
Mount Tuxford (se c ion E—F). It hosts 39.5 metres exception. See Sheet 3 for more detail. The complex Berdusco, permitted and arranged access to the
Most of the area is Crown land and includes of coal, representing only 7.2 per cent of the folding in the northern part of Map Sheet 2 is southern part of the study area and provided many
all or part of three separate coal properties. The total thickness of the formation. However, some interpreted to be caused by the Bourgeau thrust useful ideas. Kevin Switzer and Jim Ryley provided PREL'M'NARY MAP 68
most southerly of these comprises the north end of 50.6 metres of the section is covered, a portion ramping to the east at this point. excellent field assistance. Joanne Schwemler
the Fording Coal Ltd. Fording River property. The of which could contain coal. carried out all petrographic reflectance analyses. -
northern boundary of the Fording River property is ‘ Small scale folds affect the Mist Mountain Margot McMechan of the Geological Survey of Canada
in the vicinity of U.T.M. gridline 5 580 000 metres The precise ‘identiﬂcation of the contact of Formation strata in three general areas: the and Ward Kilby of the British Columbia Geological
10 north, which is just north of Aldridge Creek. the Mist Mountain|Formation with the overlying Elk extreme south end of the study area (see Sheet 1), Survey Branch reviewed an earlier version of the E Lo Y F THE
e Adjacent to the north is the Elk River property in Formation in southeastern British Columbia is the lower west—facing slopes of Mount Tuxford (see map and provided helpful suggestions and comments.
which Fording Coal held a 50 per cent interest at generally difficult :! rieve and Ollerenshaw, 1989?. Sheet 2), and the small eastward—flowing creeks )
the time of writing (June 1989). The northern The Elk is a coa ,r grained facies than the Mist north of Cadorna Creek (see Sheets 6 and 7). These ELK V ALLEY CO ALFIELD
boundary of the Elk River property is in the Mountain and it generally lacks thick coal seams are mainly interpreted as minor folds associated REFERENCES
BRITISH vicinity of U.T.M. gridline 5 590 000 metres north, and contains unusual sapropelic coals known as with the Alexander Creek syncline, and, with few
close to Cadorna Creek. Coal rights in the area “needle coals” (Kalkreuth, 1982). Occurrences of exceptions, are not attributed directly to thrusting. Gibson, D.W. (1985): Stratigraphy, Sedimentology HALF
north of Cadorna Creek, formerly known as the sapropelic coal arg noted on the map by the symbol and Depositional Environments of the Coal—
Vincent option, were reserved to the Crown at the “EC". The thickness of the Elk Formation in the In contrast with the south half of the bearing Jurassic—Cretaceous Kootenay Group, (H ENRE I I A CREEK TO ELK LAKES)
time of writing. study area is infefred to range between 350 and 450 coalfield (see Grieve and Fraser, 1985), thrust Alberta and British Columbia, Geological
metres. The Elk Mist Mountain contact on Sheet 2 faults within the Kootenay Group are not a major Survey of Canada, Bulletin 357, 108 pages.
Data presented are based on examination of is located just bejow the peak of Mount Tuxford. It feature of the study area. On Henretta Ridge at the SHEET 2 OF 8
surface outcrops, roadcuts and trenches, and are overlies a 2 metrg—thick coal seam and is at the extreme south end of the study area, however, two Graham, P.S., Gunther, P.R. and Gibson, D.W.
supplemented by air—photograph interpretation. In base of a thick sgndstone sequence. This position thrust faults are observed (see Sheet 1). One (1977): Geological Investigations of the
many cases poor exposure has limited the amount also corresponds Wwith a change in colour; the Elk causes a repeat of the Morrissey Formation and Coal—bearing Kootenay Formation in the
= of data and has restricted the abilitg{ to correlate Folrmotion sandstones weath-l er to a distinctive t lot:ermost parti of the Mist Mountain Formation; the Subsurface ofithe U;:ipe;' E’lkSRiver V?Iley. GEOLOGY BY
NCE seams. Seams less than 1 metre thick have generally yellow or orange—brown colour compared with the other occurs higher in the Mist Mountain Formation British Columbia, Geological Survey o
WE\ not been plotted. Exposure on Map Sheet 2 is quite predominantly grey weathering colour of the Mist and is exposed on the south—facing slope of the Canada, Report of Activities, Part B, ROBERT J- MORR'S AND DAVID A- GR'EVE
variable, with Mount Tuxford on the east side of Mountain Formation sandstones. A section of Elk ridge. A third thrust fault is inferred to occur in Paper 77—1B, pages 203—210.
the Elk River valley having good exposure, while Formation comprising the lowest 178 metres was the east limb through part of the north end of the
COLUMBIA the west side is virtually devoid of outcrop. Coal measured (see upper part of section E—F). The lower study area, based on sporadic occurrences of Grieve, D.A. and Fraser, J.M. (1985): Geology of
seam traces have been interpreted only on Mount two—thirds of the|section consists of several deformed strata (see Sheet 6 for example). the Elk Valley Coalfield, Southern Half SCALE 1:10 000
Tuxford. stacked channel + sandstone units separated by thin, (Kilmarnock Creek to Alexander Creek), B.C. 0 200 400 600 800 1000
P recessive, finer grgined intervals, including a 1.0— Late—stage, crosscutting normal faults are Ministry of Energy, Mines and Petroleum
Stratigraphic sections were measured on Mount metre thick coal $seam. The upper third is a recessive resent in the Moumt Tuxford and Mount Veits area. Resources, Preliminary Map 60. KILOMETRES e K|LOMETRES
Veits and Tuxford, Henretta Ridge, Weary Ridge and interval including ¢oal seams 1.0 and 1.6 metres ese appear to follow prominent joint orientations :
at “Coal Creek”, a tributary of Bleasdell Creek. thick. The section|is overlain by a prominent and have resulted in mass—wasting of the Morrissey Grieve, D.A. and Ollerenshaw, N.C. (1989):
Sections were measured using either pogo stick or cliff—forming sandstone which marks the base of Formation, forming both topographic steps and Stratigraphy of the Elk Formation in the . S =
compass and chain. They have been generalized for another sequence |of stacked sandstone units. landslide blocks. A large landslide block of Fernie Basin, Southeastern British Columbia, This project is a contribution to the Canada/British Columbia
ublication. Note that coal seams less than 1 metre | Morrissey Formation occurs on Weary Ridge (see B.C. Ministry of Energy, Mines and Petroleum Mineral Development Agreement 1985-1990.
ick are not indicated, nor are partings within The Kootendy Group is unconformably (?) Sheet 4). A set of two normal faults is shown at Resources, Paper 1989—2, 31 pages.
seams that are less than 1 metre in thickness. overlain by the Ldwer Cretaceous Blairmore Group. the north end of Mount Tuxford on Map Sheet 2.
The basal unit of |the Blairmore Group is the A combined 16 metres of normal displacement is Grieve, D.A. and Pearson, D.E. (1983): Geology of
The basal unit of the Kootenay Group is the Cadomin Formation, a distinctive cliff—forming estimated. A system of three faults, striking to the Greenhills Range, Elk Valley Coalfield,
Morrissey Formation. The Morrissey is a resistant conglomerate unit{ the north and dipping steeply east, occurs B.C. Ministry of Energy, Mines and Petroleum
sandstone unit consisting of two members and approximately 400 metres due east of the peak of Resources, Preliminary Map 51.
ranging in thickness from 20 to 80 metres (Gibson, The study drea lies in the Front Ranges of Mount Tuxford. The faults show a combined 8 metres
1985). The upper member, the Moose Mountain the Rocky Mountains and is part of the Lewis of reverse displacement. Kalkreuth, W.D. (1982): Rank and Petrographic SYMBOLS
member, is a distinctive marker unit consisting of thrust sheet. The |major structure in the coalfield Composition of Selected Jurassic — Lower
medium—grained sandstone, which is utilized in all is the Alexander Creek syncline, which extends The rank of the coals has been determined Cretaceous Coals of British Columbia, MAP
surface and subsurface studies of the Kootenay to throughout its entire 100—kilometre length. The petrographically by measuring the mean maximum Canada, Bulletin, Canadian Petroleum
demarcate the base of coal occurrences. Within the northern extension of the Greenhills syncline, vitrinite reflectance (Romax) on grab samples. Geology, Volume 30, pages 112—139. Contact; defined, approximate, gradation@l...............coceoeveee.
study area the Moose Mountain member was observed which is west of the Alexander Creek syncline, These values are plotted on the map. To convert E 5
to be more variable than normal. For example, it also influences the extreme southern end of the reflectance values to ASTM rank equivalents use Leech, G.B. (1979): Kananaskis Lakes Map—areq, Coal seam trace; defined, approximate
includes one or more carbonaceous partings in the study area. ‘ 1.12 per cent as the boundary between high— Geological Survey of Canada, Open File 634. individuul,out'crop doat Eloom oF s'poil.. b R ool nzae
area between Weary Ridge and Mount Tuxford, and at i volatile and medium—volatile coals and 1.51 per ; i L e S
two locadlities south of Aldridge Creek it was The Alexander Creek syncline is overturned in cent as the boundary between medium—volatile and Pearson, D.E. and Duff, P.McL.D. (1977): Studies Trace of sandstone; defined, approximate
observed to include an unusual light grey to the central part of the study area, and open low—volatile rank. Coals of the Mist Mountain in the East Kootenay Coalfields, B.C. individual outcn;p'. ‘ . IR v by v
white—weathering, quartzose facies. The trace of elsewhere. It generally plunges to the north. Fo{ortnation vary in rank from low—volatile to high— Ministry of gzzggy, D;Ilneasm ur;1d Peltrolalurn o5
the Morrissey Formation on the east limb of the volatile bituminous. The highest rank Mist Resources, ogy in British Columbia, 1975, . :
Alexander Creek syncline is plotted with moderate The Bourgeau thrust fault, which marks the Mountain Formation coals are found in the lower pages G94—G99. Truci:‘dgidﬁz?gé?‘rac;’;:tf:'.ie"f'l'r!ed. upprox.l.rr.lato:. e e ipemOier @ 0 © © Q00
confidence on Sheet 2. western boundary |of the surface exposures of the part of the formation on the east limb of the S AT S R T T S e
Lewis thrust sheet, forms the western boundary of Alexander Creek syncline near Weary Creek. The OCCUITENCE Of SAPFOPENC EIK COAL...s.vresereveusreeeeseeemmesessasessesesermmsesssssesssssessssaesesasssssesnosesss = B0
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The study area extends from Henretta and
Britt creeks in the south to the British Columbia
— Alberta boundary in the north. Jurassic—
Cretaceous Kootenay Group exposures throughout
were mapped by R.J. Morris in 1987, with the
exception of the Weary Ridge — Bleasdell Creek
area and the Britt Creek area, which were mapped
by D.A. Grieve in 1986. This study extends
previous mapping by the Geological Survey Branch
northward (Grieve and Pearson, 1983; Grieve and
Fraser, 1985).

Most of the area is Crown land and includes
all or part of three separate coal properties. The
most southerly of these comprises the north end of
the Fording Coal Ltd. Fording River property. The
northern boundary of the Fording River property is
in the vicinity of U.T.M. gridiine 5 580 C?OO metres
north, which is just north of Aldridge Creek.
Adjacent to the north is the Elk River property in
which Fording Coal held a 50 per cent interest at
the time of writing (June 1989). The northern
boundary of the Elk River property is in the
vicinity of U.T.M. gridline 5 590 000 metres north,
close to Cadorna Creek. Coal rights in the area
north of Cadorna Creek, formerly known as the
Vincent option, were reserved to the Crown at the
time of writing.

Data presented are based on examination of
surface outcrops, roadcuts and trenches, and are
supplemented by air—photograph interpretation. In
many cases, poor exposure has limited the amount
of data and has restricted the ability to
correlate seams. Seams less than 1 metre thick
have generally not been plotted. Exposure on Map
Sheet 3 is quite variable. Weary Ridge and Mount
Veits on the east side of the Elk River valley
have good exposure, while the west side has very
little outcrop. Coal seam traces have been
interpreted only on the east side of the valley.

Stratigraphic sections were measured on Mount
Veits and Tuxford, Henretta Ridge, Weary Ridge and
at “Coal Creek”, a tributary of Bleasdeil Creek.
Sections were measured using either pogo stick or
compass and chain. They have been generalized for
publication. Note that coal seams less than 1
metre thick are not indicated, nor are partings
within seams that are less than 1 metre in
thickness.

The basal unit of the Kootenay Group is the
Morrissey Formation. The Morrissey is a resistant
sandstone unit consisting of two members and
ranging in thickness from 20 to 80 metres (Gibson,
1985). The upper member, the Moose Mountain
member, is a distinctive marker unit consisting of
medium—grained sandstone, which is utilized in all
surface and subsurface studies of the Kootenay to
demarcate the base of coal occurrences. Within the
study area the Moose Mountain member was observed
to be more variable than normal. For example, it
includes one or more carbonaceous partings in the
area between Weary Ridge and Mount Tuxford, and at
two localities south of Aldridge Creek it was
observed to include an unusual light grey to
white—weathering, quartzose facies. The trace of
the Morrissey Formation is plotted with a good
degree of confidence on the east limb of the
Alexander Creek syncline throughout Sheet 3.

The Mist Mountain Formation contains
essentially all the coals of economic interest in
southeastern British Columbia. Its thickness in
the study area ranges between 450 and 550 metres.
Coal forms between 8 and 12 per cent of the total
thickness of the formation at most locations.

EXPLANATION

Individual seams in the study area range from less
than 1 to greater than 10 metres in thickness.
Three stratigraphic sections of Mist Mountain
Formation were measured in the area covered by Map
Sheet 3. A partial Mist Mountain Formation

section, 507 metres thick, was measured on Weary
Ridge (section I—J), and other partial sections

were measured on Mount Veits (section G—H, 127.7
metres thick) and at “Coal Creek” (section K—L,
304.2 metres thick). The bases of the Weary Ridge
and Mount Veits sections are the base of the
formation, while the base of the Coal Creek
section is believed to be roughly 100 metres above
the base of the formation. The Weary Ridge section
hosts 63.8 metres of coal (12.6 per cent of the
total thickness), the Mount Veits section hosts

7.6 metres of coal (6.0 per cent), while the Coal
Croe;( section hosts 29.4 metres of coal (9.7 per
cent).

The precise identification of the contact of
the Mist Mountain Formation with the overlying Elk
Formation in southeastern British Columbia is
enerally difficult (Grieve and Ollerenshaw,1989).
%he Elk is a coarser grained facies than the Mist
Mountain and it generally lacks thick coal seams
and contains unusual sapropelic coals known as
“needle coals” (Kalkreuth, 1982). Occurrences of
sapropelic coal are noted on the map by the symbol
“EC". The thickness of the Elk Formation in the
study area is inferred to range between 350 and 450
metres. The Elk — Mist Mountain contact on the east
limb on Sheet 3 is placed at the base of a thick
sandstone unit above the highest major coal seam
on the south end of Weary Ridge. From this point
the contact has been traced with moderate
confidence southward onto the lower slopes of Mount
Veits, and with a high degree of confidence
northward along the lower slopes of Weary Ridge.
In the Bleasdell Creek area, on the west limb, the
contact is placed with moderate confidence, based
on the apparent absence of thick seams higher in
the stratigraphy. The contact has been mgdod
southward from Bleasdell Creek with lim
confidence, because of poor exposures.

The Kootenay Group is unconformably (?)
overlain by the Lower Cretaceous Blairmore Group.
The basal unit of the Blairmore Group is the
Cadomin Formation, a distinctive cliff—forming
conglomerate unit.

The study area lies in the Front Ranges of
the Rocky Mountains and is part of the Lewis
thrust sheet. The major structure in the coalfield
is the Alexander Creek syncline, which extends
throughout its entire 100—kilometre length. The
northern extension of the Greenhills syncline,
which is west of the Alexander Creek syncline,
also influences the extreme southern end of the
study area.

The Alexander Creek syncline is overturned in
the central part of the study area, and open
elsewhere. It generally plunges to the north.

Zones of shallow—dipping strata on the east limb
are present on the lower slopes of both Weary
Ridge and Mount Veits on Sheet 3.

The Bourgeau thrust fault, which marks the
western boundary of the surface exposures of the
Lewis thrust sheet, forms the western boundary of
the Elk valley coalfield in the study area. The
relative footwall stratigraphic position of the fault
varies along its trace from the Fernie Formation to
uppermost Kootenay. At the north end of the study
area it is offset 2 kilometres to the northeast by
a transverse fault (Leech, 1979).

Minor structures associated with the Bourgeau

thrust are not %norolly observable because of
poor exposure. The area known as “Coal Creek® on
the west limb of the Alexander Creek syncline is
one exception. Along “Coal Creek’ (Map Sheet 3)
the stratigraphically lowest exposures of Mist
Mountain Formation exposed in the footwall of the
Bourgeau fault are severely deformed. Individual
faults fall into two groups, those having average
strikes of 340" and those with strikes of 030
to 040°. The former set appear to be parallel to
the Bourgeau fault and are probably thrust faults,
while the latter set are transverse in orientation
and roughly parallel to the creek. The creek bed
itself is believed to follow the trace of a
transverse fault, because rocks on the southeast
side of the creek are significantly more deformed
than those on the northwest side at this point. In
particular, the southeast bank of the creek
contains exposures of a highly deformed coal seam,
which has been severely affected by faulting,
Ehroducing a zone of thickened coal. The individual

rust—repeated blocks of coal in the thickened
zone, however, appear to be limited in volume by
the transverse faults, and the economic enhancement
produced by the deformation is believed to be slight.

Small scale folds affect the Mist Mountain
Formation strata in three general areas: the
extreme south end of the study area (see Sheet 1),
the lower west—facing slopes of Mount Tuxford (see
Sheet 2), and the small eastward—flowing creeks
north of Cadorna Creek (see Sheets 6 and 7). These
are mainly interpreted as minor folds associated
with the Alexander Creek syncline, and, with few
exceptions, are not attributed directly to thrusting.

In contrast with the south half of the
coalfield (see Grieve and Fraser, 1985), thrust
faults within the Kootenay Group are not a major
feature of the study area. On Henretta Ridge at
the extreme south end of the study area, however,
two thrust faults are observed (see Sheet 1). One
causes a repeat of the Morrissey Formation and
lowermost part of the Mist Mountain Formation; the
other occurs higher in the Mist Mountain Formation
and is exposed on the south—facing slope of the
ridge. A third thrust fault is inferred to occur
in the east limb through part of the north end of
the study area, based on sporadic occurrences of
deformed strata (see Sheet 6 for example).

Late—stage, crosscutting normal faults are
present in the Mount Tuxford and Mount Veits area.
These appear to follow prominent joint orientations
and have resulted in mass—wasting of the Morrissey
Formation, forming both topographic steps and
landslide blocks. A large landslide block of
Morris: Formation occurs on Weary Ridge (see
Sheet 4). A set of four major normal faults is shown
on the south side of Mount Veits. Up to B0 metres of
combined normal displacement is estimated to have
occurred along them. On the north side of Mount Veits
the Moose Mountain member may have been down—
dropped to the east by north—trending normal faults.
Poor exposure in the area precluded finding field
evidence.

The rank of the coals has been determined
petrographically by measuring the mean maximum
vitrinite reflectance (Romax) on grab samples.
These values are plotted on the map. To convert
reflectance values to ASTM rank equivalents use
1.12 per cent as the boundary between high—
volatile and medium—volatile coals and 1.51 per
cent as the boundary between medium—volatile and
low—volatile rank. Coals of the Mist Mountain
Formation vary in rank from low—volatile to high—

volatile bituminous. The highest rank Mist

Mountain Formation coals are found in the lower
part of the formation on the east limb of the
Alexander Creek syncline near Weary Creek. The
lowest rank coals are exposed on the west limb of
the Alexander Creek syncline near Bleasdell Creek,
and on both limbs at the north end of the study
area. Elk Formation coals are all of high—volatile
bituminous rank in the study area. On the east
limb of the Alexander Creek syncline on Map Sheet
3 reflectance values in the Mist Mountain
Formation vary from 1.59 to 0.99 per cent. On the
west limb the values are significantly lower, with

a range of 1.00 to 0.75 per cent.

We wish to thank the following people for
their contributions to the study. Staff of Fording
Coal Ltd., especially Ken Komenac and Roger
Berdusco, permitted and arranged access to the
southern part of the study area and provided many
useful ideas. Kevin Switzer and Jim Ryley provided
excellent field assistance. Joanne Schwemler
carried out all petrographic reflectance analyses.
Margot McMechan of the Geological Survey of Canada
and Ward Kilby of the British Columbia Geological
Survey Branch reviewed an earlier version of the
map and provided helpful suggestions and comments.
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EXPLANATION
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EXPLANATION
The study area extends from Henretta and The Mist Mountain Formation contains north of Cadorna Creek (see Sheets 6 and 7). These
Britt creeks in the south to the British Columbia essentially all the coals of economic interest in are mainly interpreted as minor folds associated
ww — Alberta boundary in the north. Jurassic— southeastern British Columbia. Its thickness in with the Alexander Creek syncline, and, with few
Cretaceous Kootenay Group exposures throughout the study area ranges between 450 and 550 metres. exceptions, are not attributed directly to thrusting.
LOCATION MAP § were mapped by R.J. Morris in 1987, with the Coal forms between 8 and 12 per cent of the total
g exception of the Weary Ridge — Bleasdell Creek thickness of the formation at most locations. In contrast with the south half of the Mini
@ area and the Britt Creek area, which were mapped Individual seams in the study area range from less coalfield (see Grieve and Fraser, 1985), thrust inistry of
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by D.A. Grieve in 1986. This study extends
previous mapping by the Geological Survey Branch
northward (Grieve and Pearson, 1983; Grieve and
Fraser, 1985).

Most of the area is Crown land and includes
all or part of three separate coal properties. The
most southerly of these comprises the north end of
the Fording Coal Ltd. Fording River property. The
northern boundary of the Fording River property is
in the vicinity of U.T.M. gridline 5 580 000 metres
north, which is just north of Aldridge Creek.
Adjacent to the north is the Elk River property in
which Fording Coal held a 50 per cent interest at
the time of writing (June 1988). The northern
boundary of the Elk River property is in the
vicinity of U.T.M. gridline 5 590 000 metres north,
close to Cadorna Creek. Coal rights in the area
north of Cadorna Creek, formerly known as the
Vincent option, were reserved to the Crown at the
time of writing.

Data presented are based on examination of
surface outcrops, roadcuts and trenches, and are
supplemented by air—photograph interpretation. In
many cases poor exposure has limited the amount of
data and has restricted the ability to correlate
seams. Seams less than 1 metre thick have generally
not been plotted. Exposure over all of Map Sheet 5
is poor. No attempt has been made to indicate the
trace or correlations of the coal seams.

Stratigraphic sections were measured on Mount
Veits and Tuxford, Henretta Ridge, Weary Ridge and
at “Coal Creek”, a tributary of Bleasdell Creek.
Sections were measured using either pogo stick or
compass and chain. They have been generalized for
publication. Note that coal seams less than 1 metre
thick are not indicated, nor are partings within
seams that are less than 1 metre in thickness.

The basal unit of the Kootenay Group is the
Morrissey Formation. The Morrissey is a resistant
sandstone unit consisting of two members and
ranging in thickness from 20 to 80 metres (Gibson,
1985). The upper member, the Moose Mountain
member, is a distinctive marker unit consisting of
medium—grained sandstone, which is utilized in all
surface and subsurface studies of the Kootenay to
demarcate the base of coal occurrences. Within the
study area the Moose Mountain member was observed
to be more variable than normal. For example, it
includes one or more carbonaceous partings in the
area between Weary Ridge and Mount Tuxford, and at
two localities south of Aldridge Creek it was
observed to include an unusual light grey to
white—weathering, quartzose facies. The Morrissey
Formation trace on Map Sheet 5 has been interpreted
from air photographs and by extrapolation from its
position on adjoining map sheets.

than 1 to greater than 10 metres in thickness.No
attempt was made to measure a section of the Mist
Mountain Formation on Map Sheet 5, due to poor
exposure.

The precise identification of the contact of
the Mist Mountain Formation with the overlying Elk
Formation in southeastern British Columbia is

enerally difficult (Grieve and Ollerenshaw, 1989).
%w Elk is a coarser grained facies than the Mist
Mountain and it generally lacks thick coal seams
and contains unusual sapropelic coals known as
“needle coals” (Kalkreuth, 1982). Occurrences of
sapropelic coal are noted on the map by the symbol
“EC". The thickness of the Elk Formation in the
study area is inferred to range between 350 and
450 metres. The position of the Elk — Mist
Mountain contact on Map Sheet 5 has been
extrapolated from adjoining map sheets.

The Kootenay Group is unconformably (?)
overlain by the Lower Cretaceous Blairmore Group.
The basal unit of the Blairmore Group is the
Cadomin Formation, a distinctive cliff—forming
conglomerate unit. Along Cadorna Creek on Map
Sheet 5 the Cadomin Formation is well exposed. On
both limbs of the Alexander Creek syncline the
formation consists of two separate conglomerate
horizons.

The study area lies in the Front Ranges of
the Rocky Mountains and is part of the Lewis
thrust sheet. The major structure in the coalfield
is the Alexander Creek syncline, which extends
throughout its entire 100—kilometre length. The
northern extension of the Greenhills syncline,
which is west of the Alexander Creek syncline,
also influences the extreme southern end of the
study area.

The Alexander Creek syncline is overturned in
the central part of the study area, and open
elsewhere. It generally plunges to the north. The
Alexander Creek syncline changes from overturned
in the south part of Map Sheet 5, to upright in
the north part.

The Bourgeau thrust fault, which marks the
western boundary of the surface exposures of the
Lewis thrust sheet, forms the western boundary of
the Elk valley coalfield in the study area. Within
Map Sheet 5 the Bourgeau thrust fault is seen to
cut upsection to the north, from the Morrissey
Formation to the upper Elk Formation. The relative
footwall stratigraphic position of the fault varies
along its trace from the Fernie Formation to
uppermost Kootenay. At the north end of the study
area it is offset 2 kilometres to the northeast by
a transverse fault (Leech, 1979).

Minor structures associated with the Bourgeau
thrust are not generally observable because of poor
exposure. The area known as “Coal Creek” on the
west limb of the Alexander Creek syncline is one
exception. See Sheet 3 for more detail.

Small scale folds affect the Mist Mountain
Formation strata in three general areas: the
extreme south end of the study area (see Sheet 1),
the lower west—facing slopes of Mount Tuxford (see
Sheet 2), and the small eastward—flowing creeks

faults within the Kootenay Group are not a major
feature of the study area. On Henretta Ridge at the
extreme south end of the study area, however, two
thrust faults are observed (see Sheet 1). One
causes a repeat of the Morrissey Formation and
lowermost part of the Mist Mountain Formation; the
other occurs higher in the Mist Mountain Formation
and is exposed on the south—facing slope of the
ridge. A third thrust fault is inferred to occur in
the east limb through part of the north end of the
study area, based on sporadic occurrences of
deformed strata (see Sheet 6 for example).

Late—stage, crosscutting normal faults are
present in the Mount Tuxford and Mount Veits area.
These appear to follow prominent joint orientations
and have resulted in mass—wasting of the Morrissey
Formation, forming both topographic steps and
landslide blocks. A large landslide block of
Morrissey Formation occurs on Weary Ridge (see
Sheet 4).

The rank of the coals has been determined
petrographically by measuring the mean maximum
vitrinite reflectance (Roymax) on grab samples.
These values are plotted on the map. To convert
reflectance values to ASTM rank equivalents use
1.12 per cent as the boundary between high—
volatile and medium—volatile coals and 1.51 per
cent as the boundary between medium—volatile and
low—volatile rank. Coals of the Mist Mountain
Formation vary in rank from low—volatile to high—
volatile bituminous. The highest rank Mist
Mountain Formation coals are found in the lower
part of the formation on the east limb of the
Alexander Creek syncline near Weary Creek. The
lowest rank coals are exposed on the west limb of
the Alexander Creek syncline near Bleasdell Creek,
and on both limbs at the north end of the study
area. Elk Formation coals are all of high—volatile
bituminous rank in the study area. On the east
limb of the Alexander Creek syncline on Map Sheet
5 reflectance values in the Mist Mountain
Formation vary from 1.53 to 1.48 per cent,
although this represents only a small number of
exposures in the lower part of the formation on
Little Weary Ridge. Similarly, very few coal
exposures exist on the west limb in this area but,
where sampled, values are significantly lower,
with a range of 0.65 to 0.66 per cent.

We wish to thank the following people for
their contributions to the study. Staff of Fording
Coal Ltd., especially Ken Komenac and Roger
Berdusco, permitted and arranged access to the
southern part of the study area and provided many
useful ideas. Kevin Switzer and Jim Ryley provided
excellent field assistance. Joanne Schwemler
carried out all petrographic reflectance analyses.
Margot McMechan of the Geological Survey of Canada
and Ward Kilby of the British Columbia Geological
Survey Branch reviewed an earlier version of the
map and provided helpful suggestions and comments.
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The study area extends from Henretta and
Britt creeks in the south to the British Columbia
— Alberta boundary in the north. Jurassic—
Cretaceous Kootenay Group exposures throughout
were mapped by R.J. Morris in 1987, with the
exception of the Weary Ridge — Bleasdell Creek
area and the Britt Creek area, which were mapped
by D.A. Grieve in 1986. This study extends
previous mapping by the Geological Survey Branch
northward (Grieve and Pearson, 1983; Grieve and
Fraser, 1985).

Most of the area is Crown land and includes
all or part of three separate coal properties. The
most southerly of these comprises the north end of
the Fording Coal Ltd. Fording River property. The
northern boundary of the Fording River property is
in the vicinity of U.T.M. gridline 5 580 000 metres
north, which is just north of Aldridge Creek.
Adjacent to the north is the Elk River property in
which Fording Coal held a 50 per cent interest at
the time of writing (June 1989). The northern
boundary of the Elk River property is in the
vicinity of U.T.M. gridline 5 590 000 metres north,
close to Cadorna Creek. Coal rights in the area
north of Cadorna Creek, formerly known as the
Vincent option, were reserved to the Crown at the
time of writing.

Data presented are based on examination of
surface outcrops, roadcuts and trenches, and are
supplemented by air—photograph interpretation. In
many cases poor exposure has limited the amount of
data and has restricted the ability to correlate
seams. Seams less than 1 metre thick have generally
not been plotted. Exposure over all of Map Sheet 6
is poor. No attempt has been made to indicate the
trace or correlations of the coal seams.

Stratigraphic sections were measured on Mount
Veits and Tuxford, Henretta Ridge, Weary Ridge and
at “Coal Creek’, a tributary of Bleasdell Creek.
Sections were measured using either pogo stick or
compass and chain. They have been generalized for
publication. Note that coal seams less than 1 metre
thick are not indicated, nor are partings within
seams that are less than 1 metre in thickness.

The basal unit of the Kootenay Group is the
Morrissey Formation. The Morrissey is a resistant
sandstone unit consisting of two members and
ranging in thickness from 20 to 80 metres (Gibson,
1985). The upper member, the Moose Mountain
member, is a distinctive marker unit consisting of
medium—grained sandstone, which is utilized in all
surface and subsurface studies of the Kootenay to
demarcate the base of coal occurrences. Within the
study area the Moose Mountain member was observed
to be more variable than normal. Fer example, it
includes one or more carbonaceous partings in the
area between Weary Ridge and Mount Tuxford, and at
two localities south of Aldridge Creek it was
observed to include an unusual light grey to
white—weathering, quartzose facies. The trace of

EXPLANATION

the Morrissey Formation on Map Sheet 6 has been
interpreted from air photographs and by
extrapolation from adjoining map sheets.

The Mist Mountain Formation contains
essentially all the coals of economic interest in
southeastern British Columbia. Its thickness in
the study area ranges between 450 and 550 metres.
Coal forms between 8 and 12 per cent of the total
thickness of the formation at most locations.
Individual seams in the study area range from less
than 1 to greater than 10 metres in thickness. No
attempt was made to measure a section of the Mist
Mountain Formation on Map Sheet 6, due to poor
exposure.

The precise identification of the contact of

the Mist Mountain Formation with the overlying Elk
Formation in southeastern British Columbia is
enerally difficult (Grieve and Ollerenshaw, 1983?'.'

Elk is a coarser grained facies than the
Mountain and it generally lacks thick coal seams
and contains unusual sapropelic coals known as
“needle coals” (Kalkreuth, 1982). Occurrences of
sapropelic coal are noted on the map by the symbol
“EC". The thickness of the Elk Formation in the
study area is inferred to range between 350 and 450

metres. The Elk — Mist Mountain contact on Map Sheet

6 has been extrapolated from adjoining map sheets.

The Kootenay Group is unconformably (?)
overlain by the Lower Cretaceous Blairmore Group.
The basal unit of the Blairmore Group is the
Cadomin Formation, a distinctive cliff—forming
conglomerate unit. The Cadomin Formation has been
mapped at the south end of Map Sheet 6, where it
is ex on both limbs of the Alexander Creek
syncline.

The study area lies in the Front Ranges of
the Rocky Mountains and is part of the Lewis
thrust sheet. The major structure in the coalfield
is the Alexander Creek syncline, which extends
throughout its entire 100—kilometre length. The
northern extension of the Greenhills syncline,
which is west of the Alexander Creek syncline,
also influences the extreme southern end of the
study area.

The Alexander Creek syncline is overturned in
the central part of the study area, and open
elsewhere. It ?onoroﬂy plunges to the north.

Zones of shallow—dipping strata on the east limb
g; .t.r;o sAlaxandor Creek syncline are present on

The Bourgeau thrust fault, which marks the
western boundary of the surface exposures of the
Lewis thrust sheet, forms the western boundary of
the Elk valley coalfield in the study area. The
relative footwall stratigraphic position of the
fault varies along its trace from the Fernie
Formation to uppermost Kootenay. At the north end
of the study area it is offset 2 kilometres to the
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northeast by a transverse fault (Leech, 1979).

Minor structures associated with the Bourgeau
thrust are not generally observable because of poor
exposure. The area known as “Coal Creek” on the
west limb of the Alexander Creek syncline is one
exception. See Sheet 3 for more detail.

Small scale folds affect the Mist Mountain
Formation strata in three general areas: the
extreme south end of the study area (see Sheet 1),
the lower west—facing slopes of Mount Tuxford (see
Sheet 2), and the small eastward—flowing creeks
north of Cadorna Creek (see Sheets 6 and 7). These
are mainly interpreted as minor folds associated
with the Alexander Creek syncline, and, with few
exceptions, are not attributed directly to thrusting.

In contrast with the south half of the
coalfield (see Grieve and Fraser, 1985), thrust
faults within the Kootenay Group are not a major
feature of the study area. On Henretta Ridge at the
extreme south end of the study area, however, two
thrust faults are observed (see Sheet 1). One
causes a repeat of the Morrissey Formation and
lowermost part of the Mist Mountain Formation; the
other occurs higher in the Mist Mountain Formation
and is exposed on the south—facing slope of the
ridge. A third thrust fault is inferred to occur in
the east limb through part of the north end of the
study area, based on sporadic occurrences of
deformed strata.

Late—stage, crosscutting normal faults are
ent in the Mount Tuxford and Mount Veits area.
appear to follow prominent joint orientations
and have resulted in mass—wasting of the Morrissey
Formation, forming both topographic steps and
landslide blocks. A large landslide block of
g:.ﬂ;l: Formation occurs on Weary Ridge (see
4).

The rank of the coals has been determined
pctro?mphically by measuring the mean maximum
vitrinite reflectance (Rgmax) on grab samples.
These values are plotted on the map. To convert
reflectance values to ASTM rank equivalents use
1.12 per cent as the boundary between high—
volatile and medium—volatile coals and 1.51
cent as the boundary between medium—volatile and
low—volatile rank. Coals of the Mist Mountain
Formation vary in rank from low—volatile to high—
volatile bituminous. The highest rank Mist
Mountain Formation coals are found in the lower
part of the formation on the east limb of the
Alexander Creek syncline near Weary Creek. The
lowest rank coals are exposed on the west limb of
the Alexander Creek syncline near Bleasdell Creek,
and on both limbs at the north end of the study
area. Elk Formation coals are all of high—volatile
bituminous rank in the study area. On Map Sheet 6
reflectance values on samples of the sparse coal
exposures, believed to part of the Mist Mountain
Formation, vary from 0.77 to 0.59 per cent,
although the lower part of the formation is not
represented.

We wish to thank the followl:gf people for
their contributions to the study. Staff of Fording
Coal Ltd., especially Ken Komenac and Roger
Berdusco, permitted and arranged access to the
southern part of the study area and provided many
useful ideas. Kevin Switzer and Jim Ryley provided
excellent field assistance. Joanne Schwemler

carried out all petrographic reflectance analyses.
Margot McMechan of the Geological Survey of Canada
and Ward Kilby of the British Columbia Geological
Survey Branch reviewed an earlier version of the
map and provided helpful suggestions and comments.
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EXPLANATION

The study area extends from Henretta and
Britt creeks in the south to the British Columbia
— Alberta boundary in the north. Jurassic—
Cretaceous Kootenay Group exposures throughout
were mapped by R.J. Morris in 1987, with the
exception of the Weary Ridge — Bleasdell Creek
area and the Britt Creek area, which were mapped
by D.A. Grieve in 1986. This study extends
previous mapping by the Geological Survey Branch
northward (Grieve and Pearson, 1983; Grieve and
Fraser, 1985).

Most of the area is Crown land and ircludes
all or part of three separate coal properties. The
most southerly of these comprises the north end of
the Fording Coal Ltd. Fording River property. The
northern boundary of the Fording River property is
in the vicinity of U.T.M. gridline 5 580 000 metres
north, which is just north of Aldridge Creek.
Adjacent to the north is the Elk River property in
which Fording Coal held a 50 cent interest at
the time of wﬁtina (June 1989). The northern
boundary of the Elk River property is in the
vicinity of U.T.M. gridline 5 590 000 metres north,
close to Cadorna Creek. Coal rights in the area
north of Cadorna Creek, fi known as the
Vincent option, were reserved to the Crown at the
time of writing.

Data presented are based on examination of
surface outcrops, roadcuts and trenches, and are
supplemented by air—photograph interpretation. In
many cases poor exposure has limited the amount of
data and has restricted the ability to correlate
seams. Seams less than 1 metre thick have generally
not been plotted. Exposure over Map Sheet 7 is
poor, with very few coal occurrences observed. No
attempt has been made to indicate the traces of
the coal seams.

Stratigraphic sections were measured on Mount
Veits and Tuxford, Henretta Rim Ridge and
at “Coal Creek’, a tributary of | Creek.
Sections were measured using either pogo stick or
compass and chain. They have been generalized for
publication. Note that coal seams less than 1 metre
thick are not indicated, nor are pa within
seams that are less than 1 metre in thickness.

The basal unit of the Kootenay Group is the
Morrissey Formation. The Morrissey is a resistant
sandstone unit consisting of two members and
ranging in thickness from 20 to B0 metres (Gibson,
1985). The upper member, the Moose Mountain
member, is a distinctive marker unit consisting of
medium—grained sandstone, which is utilized in all
surface and subsurface studies of the Kootenay to
demarcate the base of coal occurrences. Within the
study area the Moose Mountain member was observed
to be more variable than normal. For example, it
includes one or more carbonaceous gs in the
area between Weary Ridge and Mount Tuxford, and at
two localities south of Aldridge Creek it was
observed to include an unusual light grey to
white—weathering, quartzose facies. The Morrissey
Formation trace on Map Sheet 7 has been largely
interpreted from air photographs.

The Mist Mountain Formation contains
essentially all the coals of economic interest in
southeastern British Columbia. Its thickness in
the study area ranges between 450 and 550 metres.
Coal forms between 8 and 12 per cent of the total
thickness of the formation at most locations.
Individual seams in the study area from less
than 1 to greater than 10 metres in thickness. No
attempt was made to measure a section of the Mist
Mountain Formation on Map Sheet 7, due to poor
exposure.

The precise identification of the contact of

the Mist Mountain Formation with the overlying Elk
Formation in southeastern British Columbia is

erally difficult (Grieve and Ollerenshaw, 1989).
mﬂkhocoamrgruimdfaeiumanthe
Mountain and it generally lacks thick coal seams
and contains unusual ropelic coals known as
“needle coals” (Kalkreuth, 1982). Occurrences of
mgopolic coal are noted on the map by the symbol
“EC". The thickness of the Elk Formation in the
study area is inferred to ra between 350 and 450
metres. The Elk — Mist Mountain contact on Map Sheet
7 has been extrapolated from adjoining map sheets.

The Kootenay Group is unconformably (?)
overlain by the Lower Cretaceous Blairmore Group.
The basal unit of the Blairmore Group is the
Cadomin Formation, a distinctive cliff—forming
conglomerate unit.

The study area lies in the Front Ranges of
the Rocky Mountains and is part of the Lewis
thrust sheet. The major structure in the coalfield
is the Alexander Creek syncline, which extends
throughout its entire 100—kilometre length. The
northern extension of the Greenhills syncline,
which is west of the Alexander Creek syncline,
also influences the extreme southern end of the
study area.

The Alexander Creek syncline is overturned in
the central part of the study area, and open
elsewhere. It generally plunges to the north.

The Bourgeau thrust fault, which marks the
western boundary of the surface exposures of the
Lewis thrust sheet, forms the western boundary of
the Elk valley coalfield in the study area. The
relative footwall stratigraphic position of the
fault varies along its trace from the Fernie
Formation to uppermost Kootenay. At the north end
of the study area it is offset 2 kilometres to the
northeast by a transverse fault (Leech, 1979).

Minor structures associated with the Bourgeau

thrust are not generally observable because of poor
exposure. The area known as “Coal Creek’ on the
west limb of the Alexander Creek syncline is one
exception. See Sheet 3 for more detail.

Small scale folds affect the Mist Mountain
Formation strata in three general areas: the
extreme south end of the study area (see Sheet 1),
the lower west—facing slopes of Mount Tuxford (see
Sheet 2), and the small eastward—flowing creeks
north of Cadorna Creek (see Sheets 6 and 7). These
are mainly interpreted as minor folds a i
with the Alexander Creek syncline, and, with few
exceptions, are not attributed directly to thrusting.

In contrast with the south half of the
coalfield (see Grieve and Fraser, 1985), thrust
faults within the Kootenay Group are not a major
feature of the study area. On Henretta Ridge at the
extreme south end of the study area, however, two
thrust faults are observed (see Sheet 1). One
causes a repeat of the Morrissey Formation and
lowermost part of the Mist Mountain Formation; the
other occurs higher in the Mist Mountain Formation
and is exposed on the south—facing slope of the
ridge. A third thrust fault is inferred to occur in
the east limb through part of the north end of the
study area, based on sporadic occurrences of
deformed strata (see Sheet 6 for example).

Late—stage, crosscutting normal faults are
resent in the Mount Tuxford and Mount Veits area.
ese appear to follow prominent joint orientations

and have resulted in mass—wasting of the Morrissey

-Formation, forming both topographic steps and

landslide blocks. A large landslide block of
Morrissey Formation occurs on Weary Ridge (see
Shoet 4.

The rank of the coals has been determined
ically by measuring the mean maximum

vitrinite reflectance (Romax) on grab samples.
These values are plotted on the map. To convert
reflectance values to ASTM rank equivalents use
1.12 per cent as the boundary between high—
volatile and medium—volatile coals and 1.51 per
cent as the boundary between medium—volatile and
low—volatile rank. Coals of the Mist Mountain
Formation vary in rank from low—volatile to high—
volatile bituminous. The highest rank Mist
Mountain Formation coals are found in the lower
part of the formation on the east limb of the
Alexander Creek syncline near Weary Creek. The
lowest rank coals are exposed on the west limb of
the Alexander Creek syncline near Bleasdell Creek,
and on both limbs at the north end of the study
area. Elk Formation coals are all of high—volatile
bituminous rank in the study area. On Map Sheet 7
reflectance values on samples of the sparse coal
exposures believed to part of the Mist Mountain
Formation vary from 1.06 to 0.70 per cent, with
the highest value corresponding with the lower,
but not basal, part of the formation.

We wish to thank the followi:% people for
their contributions to the study. Staff of Fording
Coal Ltd., especially Ken Komenac and R

Berdusco, permitted and arranged access the
southern part of the study area and provided many
useful ideas. Kevin Switzer and Jim Ryley provided
excellent field assistance. Joanne Schwemler

carried out all hic reflectance analyses.
Margot McMechan of the Geological Survey of Canada
and Ward Kilby of the British umbia Geological
Survey Branch reviewed an earlier version of the
map and provided helpful suggestions and comments.
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The study area extends from Henretta and
Britt creeks in the south to the British Columbia
— Alberta boundary in the north. Jurassic—
Cretaceous Kootenay Group exposures throughout
were mapped by R.J. Morris in 1987, with the
exception of the Weary Ridge — Bleasdell Creek
area and the Britt Creek area, which were mapped
by D.A. Grieve in 1986. This study extends
previous mapping by the Geological Survey Branch
northward (Grieve and Pearson, 1983; Grieve and
Fraser, 1985).

Most of the area is Crown land and includes
all or part of three separate coal properties. The
most southerly of these comprises the north end of
the Fording Coal Ltd. Fording River property. The
northern boundeary of the Fording River property is
in the vicinity of U.T.M. gridline 5 580 metres
north, which is iust north of Aldridge Creek.
Adjacent to the north is the Elk River property in
which Fording Coal held a 50 per cent interest at
the time of w (June 1989). The northern
boundary of the River property is in the
vicinity of U.T.M. gridline 5 590 000 metres north,
close to Cadorna Creek. Coal rijnts in the area
north of Cadorna Creek, formerly known as the
Vincent option, were reserved to the Crown at the
time of writing.

Data presented are based on examination of
surface outcrops, roadcuts and trenches, and are
supplemented by air—photograph interpretation. In
many cases poor exposure has lirnited the amount of
data and has restricted the ability to correlate
seams. Seams less than 1 metre thick have generally
not been plotted. All of Map Sheet 8 has poor
exposure, except for the main Elk valley access
road and Elkan Creek. No attempt has been made to
indicate coal seam traces.

Stratigraphic sections were measured on Mount
Veits and Tuxford, Henretta Ridge, Weary Ridge and
at “Coal Creek’, a tributary of Bleasdell Creek.
Sections were measured using either pogo stick or
c and chain. They have been generalized for
publication. Note that coal seams less than 1 metre
thick are not indicated, nor are partings within
seams that are less than 1 metre in thickness.

The basal unit of the Kootenay Group is the
Morrissey Formation. The Morrissey is a resistant
sandstone unit consisting of two members and
ranging in thickness from 20 to 80 metres (Gibson,
1985). The upper member, the Moose Mountain

, is a distinctive marker unit consisting of
medium—grained sandstone, which is utilized in all
surface and subsurface studies of the Kootenay to
demarcate the base of ceoal occurrences. Within the
study area the Moose Mountain member was observed
to be more variable than normal. For example, it
includes one or more carbonaceous partings in the
area between Weary Ridge and Mount Tuxford, and at
two localities south of Aldridge Creek it was
observed to include an unusual light grey to
white—weathering, quartzose facies. The trace of
the Morrissey Formation on Map Sheet 8 has been
plotted with a moderate degree of confidence on
the east limb of the Alexander Creek syncline. The

EXPLANATION

major sandstone horizon exposed west, and
upsection, of the Morrissey Formation near
Tobomo&tcvmk has been interpreted as belonging
to the Mountain Formation. This is at variance
with the interpretation of Graham et al. (1977) and
Pearson and Duff (1977), who map%:d it as a fault
repeat of the Morrissey Formation. This unit is a
less mature sandstone, however, containing more
feldspar and lithic fragments than typical Morrissey
Formation.

The Mist Mountain Formation contains
essentially all the coals of economic interest in
southeastern British Columbia. Its thickness in
the study area ranges between 450 and 550 metres.
Coal forms between 8 and 12 per cent of the total
thickness of the formation at most locations.
Individual seams in the study area range from less
than 1 to greater than 10 metres in thickness. No
attempt was made to measure a section of the Mist
Mountain Formation on Map Sheet 8, due to poor
exposure. Based on diamond drilling (Graham et
al., 1977) the Mist Mountain Formation in this
area is approximately 485 metres thick.

The precise identification of the contact of
the Mist Mountain Formation with the overlying Elk
Formation in southeastern British Columbia is
%:noruliy difficult (Grieve and Ollerenshaw, 1989?.

e Elk is a coarser grained facies than the Mist
Mountain and it generally lacks thick coal seams
and contains unusual sapropelic coals known as
“needle coals” (Kalkreuth, 1982). Occurrences of
sapropelic coal are noted on the map by the symbol
“EC”. The thickness of the Elk Formation in the
study area is inferred to range between 350 and 450
metres. The Elk Formation on Map Sheet B contains
a series of thick conglomeratic units. The Elk —
Mist Mountain contact has been interpreted using the
presence of sapropelic coal (“EC") and conglomerate
on the powerline access road.

The Kootenay Group is unconformably (?)
overlain by the Lower Cretaceous Blairmore Group.
The basal unit of the Blairmore Group is the
Cadomin Formation, a distinctive cliff—forming
conglomerate unit.

The study area lies in the Front Ranges of
the Rocky Mountains and is part of the Lewis
thrust sheet. The major structure in the coalfield
is the Alexander Creek syncline, which extends
throughout its entire 100—kilometre length. Map
Sheet 8 covers the most northerly exposure of the
Alexander Creek syncline in British Columbia. No
exposures of strata on the west limb were observed,
so the synclinal axis has been extrapolated frem
Sheet 7. The northern extension of the Greenhills
syncline, which is west of the Alexander Creek
syncline, also influences the extreme southern end
of the study area.

The Alexander Creek syncline is overturned in
the central part of the study area, and open
elsewhere. 1t generally plunges to the north.

The Bourgeau thrust fault, which marks the
western boundary of the surface exposures of the
Lewis thrust sheet, forms the western boundary of
the Elk valley coalfield in the study area. The
relative footwall stratigraphic position of the
fault varies along its trace from the Fernie
Formation to uppermost Kootenay. At the north end
of the study area it is offset 2 kilometres to the
northeast by a transverse fault (Leech, 1979).
Air—photograph analysis of this structure suggests
a series of up to three faults, rather than one,
produce the net offset. With no field evidence to
support this interpretation only the single fault
has been drawn.

Minor structures associated with the Bourgeau
thrust are not generally observable because of poor
exposure. The area known as “Coal Creek’ on the
west limb of the Alexander Creek syncline is one
exception. See Sheet 3 for more detail.

Small scale folds affect the Mist Mountain
Formation strata in three general areas: the
extreme south end of the study area (see Sheet 1),
the lower west—facing slopes of Mount Tuxford (see
Sheet 2), and the small eastward—flowing creeks
north of Cadorna Creek (see Sheets 6 and 7). These
are mainly interpreted as minor folds associated
with the Alexander Creek syncline, and, with few
exceptions, are not attributed directly to thrusting.

In contrast with the south half of the
coalfield (see Grieve and Fraser, 1985), thrust
faults within the Kootenay Group are not a major
feature of the study area. On Henretta Ridge at the
extreme south end of the study area, however, two
thrust faults are observed (see Sheet 1). One
causes a repeat of the Morrissey Formation and
lowermost part of the Mist Mountain Formation; the
other occurs higher in the Mist Mountain Formation
and is exposed on the south—facing slope of the
ridge. A third thrust fault is inferred tc occur in
the east limb through part of the north end of the
study area, based on sporadic occurrences of
deformed strata (see Sheet 6 for example).

Late—stage, crosscutting normal faults are
sent in the Mount Tuxford and Mount Veits area.

appear to follow prominent joint orientations
and have resulted in mass—wasting of the Morrissey
Formation, forming both topographic steps and
landslide blocks. A large landslide block of
Morriucg Formation occurs on Weary Ridge (see
Sheet 4).

The rank of the coals has been determined

muphicdly by measuring the mean maximum
reflectance (Romax) on grab samples.

These values are plotted on the map. To convert
reflectance values to ASTM rank equivalents use
1.12 per cent as the boundary between high—
volatile and medium—volatile coals and 1.51 per
cent as the boundary between medium—volatile and
low—volatile rank. Coals of the Mist Mountain
Formation vary in rank from low—volatile to high—
volatile bituminous. The highest rank Mist
Mountain Formation coals are found in the lower
part of the formation on the east limb of the
Alexander Creek syncline near Weary Creek. The
lowest rank coals are exposed on the west limb of
the Alexander Creek syncline near Bleasdell Creek,
and on both limbs at the north end of the study
area. Elk Formation coals are all of high—volatile
bituminous rank in the study area. On Map Sheet 8
reflectance values in the Mist Mountain Formation
vary from 0.90 to 0.70 cent, although the
lower part of the fo on is not represented.
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their contributions to the study. Staff of Fording
Coal Ltd., especially Ken Komenac and Roger
Berdusco, permitted and arranged access to the
southern part of the study area and provided many
useful ideas. Kevin Switzer and Jim Ryley provided
excellent field assistance. Joanne Schwemler
carried out all petrographic reflectance analyses.

McMechan of the Geological Survey of Canada
and Ward Kilby of the British Columbia Geological
Survey Branch reviewed an earlier version of the
map and provided helpful suggestions and comments.
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KOOTENAY GROUP

[E ELK FORMATION: Sandstone, siltstone, shale, coal, minor conglomerate
IE MIST MOUNTAIN FORMATION: Sandstone, siltstone, shale, coal, minor conglomerate

[E MORRISSEY FORMATION: Sandstone, minor shale and coal

JURASSIC
[ | FERNIE FORMATION: ~Shale, interbedded sandstone in upper part |

NOTES
Note 1 Most sandstones in the Elk Formation are omitted
Note
Note
Note

Poor exposure

Small—scale deformation at this point
Exposures of Triassic strata at this point
Note

Exposures of Pennsylvanian strata at this point

Note Exposures of basal phosphorite of the Fernie Formation at this point
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Exposures of Mississippian or older limestone at this point
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