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MOUNT MICHAEL 

1.0 SUMMARY 

The Mount Michael Project area lies within the Upper Elk Coalfield in the Rocky 

Mountains of southeastern British Columbia. The name refers to the ridge that is 

between the Line Creek Project and the Saddle Project, encompassed by B.C. 

Coal Licences 285, 286, 289, 290, 291 and 304. It is two kilometers north of 

Manalta’s Line Creek open pit mine development. A coal preparation plant and 

railway loading facility are 9.5 kilometers further away on the mine hauling road. 

From the plant site, it is approximately 27 kilometers to the town of Sparwood 

and 1150 kilometers to the Vancouver area coal ports. 

In regional geological terms, the Horseshoe Ridge, Saddle and Mt. Michael 

projects are located on the eastern limb of the Fording Syncline. The Line Creek 

development is on the western limb of this syncline on the opposite side of Line 

Creek from Horseshoe Ridge. The surface topography follows the geological 

structure with some dip slopes on the synclinal limbs. 

On Mount Michael there exists the entire early Cretaceous coal bearing Mist 

Mountain Formation of the Kootenay Group, plus it is repeated below the main 

package due to thrust faulting. 

Work to date on Mt. Michael has consisted of some bulldozer trenching of the 

lower repeated package, which was re-examined in a reconnaissance manner in 
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1978 (reported in 1979) by Crows Nest Resources Limited. During the fall of 

1980 a program of surface geological mapping and hand trenching was carried 

out on the west slopes of Mt. Michael. In 1981 a program of detailed geological 

mapping and extensive hand trenching was carried out. To date there have been 

118 hand trenches dug, totaling over 775 meters in length. In 1996, 6 helicopter 

diamond drill holes, totaling 2477 meters were drilled on Mt. Michael, distributed 

along the entire length of the ridge. 

From the data collected to date, 43 meters of coal lie within a 264 meter 

stratigraphic section under the western slopes of Mt. Michael. Additional 

exploration is required to fully evaluate the geometry, resource potential and 

structural complexity of the area. 

2.0 INTRODUCTION 

2.1 Location and Physiography 

The Mount Michael licences are located 12 km southeast of Elkford in the 

Upper Elk Coalfield of southeastern B.C. They are centered at 

approximately 114” 45’ 30” west longitude, 49’ 58’ north latitude (NTS 

Map Sheet 82G/15 Tornado Mountain). (Figure No.1) These licences 

(285, 290, 291, 304 and parts of 286 and 289) cover an area of 944 

hectares. 

In elevation, the property varies between 1800m and 2475m. A north 

trending ridge is the main physiographic feature, with a steep, east facing 
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slope and a more moderate west facing slope. The eastern slope has 

very little tree cover and has several avalanche chutes. Outcrop is fairly 

abundant, with some sandstone beds being exposed laterally over 

several hundred meters. Vegetation on the western slope varies from 

moderately thick spruce forest at the valley bottom to sub-alpine shrubs 

and grasses near the ridge top. Outcrop is rare on the lower slopes but 

becomes increasingly more common near the top of the ridge. 

2.2 Access 

? 
*’ 

Currently, only the lower elevations on Mt. Michael can be reached by 

vehicular traffic. On the east side, the Ewin Pass access road traverses 

across the lower part of the slope from Line Creek to Ewin Pass. On the 

west side an old fire access road along Dry Creek allows four-wheel drive 

access to the bottom of the west slope from the Fording Highway. 

During the 1996 drilling program, a helicopter and heliportable rig were 

used to gain access to the top of the ridge. 

3.0 SUMMARY OF WORK DONE 

3.1 Previous Work 

Prior to 1981, limited work had been completed on the Mt. Michael 

licenses. The Geological Survey of Canada published a geological report 

by R. A. Price (1961) which included the Mt. Michael project area. This 
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study by Price and subsequent report showed that the Mt. Michael area 

contained JurassicKretaceous coal-bearing strata. 

Prior to 1978, Crows Nest Industries explored the lower part of the 

eastern slope by bulldozer trenching while in the process of building the 

Ewin Pass access road. N. Elphinstone also covered the area briefly in 

the report on this reconnaissance in 1951. 

John Fisher (1978) mapped the eastern slope as part of his 

reconnaissance mapping of the North Central Block for Crows Nest 

Resources Limited. He measured several stratigraphic sections and coal 

seams along the east slope. The west side of the ridge was reviewed 

briefly and one stratigraphic section was measured. The geology was 

plotted on 1:5,000 air photo blow-ups. Mr. Fisher made special note of a 

6-meter thick seam seen roughly paralleling the top of the ridge, which he 

tentatively identified as the Number 7 seam. In his report he 

recommended examining that seam and several others in detail as they 

occurred in a dip slope situation. 

In 1980, a four week program of field mapping at 1:5,000 scale and 

manual trenching of ten coal seams was carried out. This was reported in 

a report entitled Mount Michael, South Eastern British Columbia, 1980 

Geological Report. 

In 1981 a total of 600 hectares were mapped at 12,000 and 1:5,000 

scale. Also, 108 hand trenches totaling 759 meters were dug through 
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selected coal seams. These coal seams were subsequently described in 

detail and sampled. True thickness stratigraphic sections of the trench 

logs were drawn up. As well, nine air photo targets were established and 

their locations surveyed in. This information was compiled in a report 

entitled Mount Michael Project, South Eastern British Columbia, 1981 

Geological Report. 

3.2 Scope and Objectives of the 1996 Program 

The 1996 exploration program on Mt. Michael was planned to further 

explore the B.C. Coal Licenses 285,286,289,290,291 and 304. 

The objective of the program was to determine the subsurface 

stratigraphy of Mt. Michael in order to compare it’s mining potential with 

other key long term exploration targets at Line Creek. 

3.3 Work Completed in 1996 

l 6 helicopter diamond drill holes totaling 2,477 meters were drilled on 

the ridge of Mt Michael. For the drill hole summary see Figure No. 2. 

The U.T.M. co-ordinates of the 6 drill holes were determined using a 

Global Positioning System (GPS) (Figure No. 3). The Geology map at 

15,000 scale, shows the drill hole locations (Appendix I). Drillhole 

seam intersections are located within Appendix II. 



6 

l All geophysical logging was completed through the drill rods. On each 

hole, gamma, density and deviation runs were completed (Appendix 

Ill). 

l The core recovered from the 6 diamond drill holes were geologically 

logged at Manalta’s Line Creek Mine. Core descriptions may be 

found in Appendix IV. 

l Coal quality was determined as follows: Proximate analyses were 

completed on raw incremental samples and on clean composite 

samples at the Line Creek Lab. (Appendix V) Petrographic analysis 

was completed on selected samples by CANMET. (Appendix VI) 

l A pre-1996 Medsystem Mine Modeling Software (MEDS) geological 

model already existed for the Mt. Michael Property based upon field 

mapping and extrapolations from the surrounding areas. The project 

area was remodeled in 1998 based upon the 1996 drilling. Updated 

cross sections at 15,000 scale can be found in Appendix VII. 

4.0 GEOLOGY 

4.1 Regional Stratigraphy 

This report follows the stratigraphic nomenclature proposed by D. W. 

Gibson of the Geological Survey of Canada in 1979. Figure No. 4 
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illustrates the stratigraphic nomenclature, as proposed by Gibson, for the 
--J 

Jurassic/Cretaceous strata investigated. 

Withdrawal of the Fernie Sea northeastward and deposition of the 

Kootenay Group strata were initiated by an epierogenetic uplift of the 

source area on the southwest during an early phase of the Columbian 

Orogeny in late Jurassic time. 

a ./ 

Kootenay Group strata, a thick sequence of elastic sediments, represent 

a delta pro-gradation northeastward, an environment favorable for coal 

deposition. It is a transition from a marine (underlying shales of the 

Fernie Formation) to a fully alluvial (overlying conglomerates and coarse 

sandstones of the Blairmore Group) terrestrial environment. 

Coal is present throughout the Kootenay Group strata, although all 

technically economic seams occur in the Mist Mountain Formation. The 

Moose Mountain Member of the Morrissey Formation and the Elk 

Formation lie respectively under and over the main coal bearing 

formation. Prior to 1979 these stratigraphic units were called the Moose 

Mountain, Coal Bearing and Elk Members of the Kootenay Formation. 

The Moose Mountain Member is a resistant, generally cliff-forming unit 

comprised of massive, medium to coarse-grained, medium-gray 

weathering sandstone. There are commonly two coal horizons within this 

sandstone, but their small thickness (rarely over one meter) and the 

overlying massive sandstone make them unattractive for economic 
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consideration. The distinctive nature and prominence of this unit makes it 

an easily traceable marker horizon throughout the Crows Nest Coalfield 

of southeastern B.C. 

The Mist Mountain Formation is the main coal-bearing unit of the 

Kootenay Group. It overlies the Moose Mountain Member with an abrupt 

but conformable contact. 

It is comprised of a generally recessive, interbedded sequence of 

brownish tinted sandstones, gray to brown siltstones, gray and black 

shales, gray mudstones and coal seams. In the Elk Coalfield this 
, 

formation ranges in thickness between 400 meters and 660 meters. The 

3! 
coal seams attain a maximum individual thickness of over 10 meters and 

a lateral extent of several kilometers. 

The Elk Formation lies conformably but abruptly over the Mist Mountain 

Formation. It consists of an interbedded sequence of cliff forming 

sandstones, shales and siltstones and thin (less than 1 m), sporadic coal 

seams. 

The exact base of the Elk Formation is somewhat arbitrary as it is defined 

as being “the base of the first major sandstone or conglomerate above 

the uppermost major coal seam in the Mist Mountain formation” (Gibson, 

1979). Therefore the stratigraphic position of the Mist Mountain-Elk 

formational contact may vary slightly between project areas. 
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4.2 Regional Structure 

The Mount Michael project area is affected by two main structural 

elements, the Fording Thrust Fault and the Fording Syncline. 

The Fording Thrust has caused a repeat of the coal bearing Kootenay 

Group strata. The Fording Thrust and sequences of the lower plates 

outcrop along the steep east facing slopes and dip westward under the 

uppermost plate. 

The northerly plunging Fording Syncline dominates the upper plate 

structures. Dry Creek is the surface expression of the synclinal axis with 

coal licences on the west limb (Burnt Ridge) being held by Fording Coal 

Ltd. The west facing slopes of the project area are the surface 

expression of the east limb of this syncline. This so-called dip slope 

situation is favorable for open pit mine development. 

4.3 Mt. Michael Geology 

In 1981 the surface outcropping of the Fording Thrust was located on the 

east slope of Mt. Michael. Kootenay Group strata, which occur below the 

thrust, are repeated in the upper plate. Near the southern half of the 

property Moose Mountain sandstone has been thrust over Elk Formation 

strata, indicating a vertical displacement of 400 to 600 meters along the 

fault. 
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Within the upper plate, trenching, mapping and drilling have revealed 10 

to 12 coal seams, ranging between 1.5 and 7.2 meters in thickness. The 

identified coal seams include 2, 3LA, 4, 5L 7U, 7L, 8M, 8U, 8L, 8R, IOA 

and IOL. To facilitate modeling, feature codes have been designated to 

each of the seams, a description of which is presented in Figure No. 5. 

The aggregate thickness of these seams is 43 meters within a264 meter 

stratigraphic section. This coal thickness does not include Seam IO, 

which occurs just above the Fording Thrust at the north and south ends of 

the property. This seam, which in trench MS-5 is has a true thickness of 

greater than 20 meters, has a strike length of over 2,000 meters but has 

been truncated by the thrust fault in the central portion of the property. A 

150 to 200 meter section of recessive shales, siltstones and mudstones 

with only minor (i.e., less than 1 .O meter) coal seams separates Seam IO 

from the rest of the major coal seams. 

In the northern portion of the Mt. Michael property there is strong 

evidence for thrust faulting. Drill hole MM96-05 reveals repeated coal 

seams which leads us to this conclusion. 

The dip in the east limb of the Fording Syncline on Mt. Michael generally 

decreases as one moves from the south to north. As well, the 

stratigraphic sequence gets thinner as you proceed north. 

Because of the dip-slope situation, fault repeating and thinning 

stratigraphic sequence, Mt. Michael deserves further detailed exploration 

to reveal its future economic potential. 
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Mt. Michael Drill-hole Summan/ 

MM96-06 

Total Depth 
(Meters) 

400 G, D, Dev 

207 

430 

487.7 

639.2 

313 

Logs Run Seams 
Intersected 

3LA, 4,5L, 7u, 7L, 8M, 
8U, 8L, 8R, IOA, IOL, CO 

G, D, Dev 7L, 8M, 8U, 8L, 8R, 
1 OA. 1 OL. CO 

G, D, Dev 3LA, 4,7U, 7L, 8M, 8U, 
8L, 8R, IOA 

G, D, Dev 3LA, 4,5L, 7U, 7L, 8U, 
8L. 8R. IOA. CO 

G, D, Dev 3LA, 4,5L, 7U, 7L, 8U, 
8L, 8R, 8M, IOA 

G, D, Dev 8M, 8U, 8R, IOA, CO 

2-Aug-96 
I 

6-Aug-96 

Total: 2476.9 where: G = Gamma Log 
D = Density Log 
Dev = Deviation Log 

Figure No. 2 



Mt. Michael Survey Data 

Hole Number 

/ 

MM96-05 

t 
MM96-06 

Nor-thing 
(U.T.M.) 

5539167.5 659934.9 2395.9 60 

5539216.8 660095.6 2457.5 60 

5538139.3 660101.8 2333.3 60 

5537518.9 660314.4 2389.3 60 

5540101.8 659319.6 2189.7 60 

5538187.6 660358.2 1 2446.9 1 60 

Easting Elevation Annie 
(U.T.M) (Meters) (Degrees From 

Horizontal) 

Azimuth 
(Degrees) 

90 

90 

90 

90 

90 

90 

Figure No. 3 
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Mt Michael Coal Seam Number/Feature Code 

Coal Seam Meds Feature Code 

2 13 
3LA 29 

4 33 
51 40 
7u 57 
7L 

f 
> 

Figure No. 5 
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EASTING: . . . .: (4 LOGGED BY (~ OVERBURDEN DEpl’H (ml 

? 
, ELiWATlON . ., H&E BEARING (AZ-) . OTHER OVERBtiRDEN TYPE 
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_ .*’ , t , WATER LEVEL ON DATE I I 

I GEGPHYS 

1. 

JOINT ANGLEA SUMMARY GEOTECII 

DEPm ANGLE HAlIONESS WCIREQ. SAMPLE 
RQD ..m 

Nlm % 

SEAM SEAM 
NAME RECGVERY 

MEASURED FROM THE HORIZONTAL PLANE A ANGLE MEASURED FROM AXIS OF CORE 

lIlTi0 DESCRJQl7ON 



- CORE DESCRIPTiON 

HOLE PARTICULARS LOGGING PRECbRE INFORMATION EXAMINATION 
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MSTLNG: : 
. 9 ,: (4 LOGGED BY 
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\ LULIIIIVI” 

I EAsnNa ., . (ml 1 USGEDBY 1 OVERBURDEN DEPTH 1 (m) 1 NO.OFSEAh4SSAMPLED I I 
!  
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RECOVERY 

hi 

SAMPLE 
NO. 

FROM TO HARDNESS FRACFREQ. 
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JOINTINGLEA ~ SUMMARY GEOTECII 

DEPTH. . ANGLE IURDNESS FIWZFREQ. RQD 
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UARXERBUXXS &PHYs JcmT.4NGLEA SUMMARY tZEmZC3l LtlHODESCRWllON 

:& Drni 
DEPTH 

No. 
Al-TOP 
OF BOX FROM’ TO  
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CORE DESCRIPTION 

HOLE PARTICULARS LOGGING PRECbRE INFORMATION EXAMINATION 
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~~GoEDBY i OVERBURDEN DEPTH 
: (4 

&HER OVERBtiRDEN Tkl’E . 
TESTS *. . WATER LkVEL h) 

SUMMARY GEOTECH 

%XKsXJRED FROM THE HORIZONTAL PLANE A ANGLE MEI\SURED FROM AXIS OF CORE 

at-(s). . C’ 
. . 

DATE 
.e..- 

'iJTN0 D!3CRlPl-lON 

I 

.--- 
. 

. ..d 



. . _- 
.:i 
; 
.: 

;: 
‘i 
c 

I 

i 

< 

COkE DESCh’TiON 

HOLE PARTICULARS LOGGING PRE.&RE INFOR~~ATION 
I 

w ~DGGED BY 
c 

OVERBURDEN DEpTH 
. : (4 

HOLE BEARING (AZ-) . .&HEi OVERBhXN TYPE 

+&D&H 1 . , HOLE ANGLE ( ‘)’ ‘.’ / ,’ I ’ ‘. lEsrs . . . . WATER LBVEL. . . . .I (4 
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Coal Petrography LINE CREEK 55 Project Number 03-3-o/1 1- Job No. 3215 R 

Coal Index No. 15008 15009 15010 15011 15012 15013 15014 

Description 
9605 9605E 9605 9605 9605A 9605 9604A 
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