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GENERAL GEOLOGY OF THE FERNIE AREA Cjc%gzgc;
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Stratigraphic setting

Three distinct sedimentary provinces are represented:

a) older (Helikian through Triassic) miogeoclinal prism sediments,
deposited westward from the North American continental margin;

b) younger (Jurassic and Cretaceous) synorogenic clastic wedge sedi-
ments shed eastward into a foredeep;

c) Tertiary sediments deposited adjacent to normal faults in the Rocky
Mountain Trench and Flathead Valley.

The firsttwo of these are shown schematically in Fig. 1, along with
numerous -unconformities. This area differs from that shown, in having
only thin middle Cambrian sediments, and no Windermere, upper Cambrian,
Ordovician or Silurian sediments. Fig. 46 is a fairly representative
stratigraphic section.

Structural sétting

The area lies within the Foreland Fold and Thrust Belt, which is bounded
on the west by the Rocky Mountain Trench. Specifically we are near three
major structural features:

a) the Trench, here apparently formed by Tertiary normal faulting
(E ocene (?) and younger in this region) along a zone of crustal
weakness;

b) western ranges of the Rocky Mountains, here characterised by west
dipping folded thrust faults which produce three plates visible from
the highway (Broadwood, Wigwam and Hosmer in ascending order); and

c) the Fernie Basin, a broad synform feature, roughly 35 miles by 20
miles at its maximum dimensions.

The east wall of the Trench and the western ranges are here formed by
Proterozoic (Purcell) and Paleozoic rocks. The Fernie Basin is predominantly -
composed of Mesozoic rocks, with the coal-bearing Kootenay Formation out-
lining it. The underlying Fernie shales are a zone of decollement which
obliterate any structural continuity between the thrust plates and the

Fernie Basin. They are characteristically intensely deformed, and the

lower part of the Kootenay Formation is usually affected to a lesser degree.
Visits to Morrissey and Kaiser's open pit provide evidence of this deforma-
tion. :

Figure 47, p. 334, and the geologic maps indicate the relationship between
various structural elements.
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Coal measures geology

Figure 50 is an idealized profile of the Kootenay Formation, with the
Fernie area on the extreme left. Coal generally comprises about 10% of a
2000-foot section in this area. This "coal-bearing" member is underlain
by a thin sandstone unit ("basal sandstone member") and overlain by a
coarse clastic unit ("Elk member"). The coal-bearing and Elk members
thin drastically eastward, in fitting with a clastic wedge concept. The
sediment source was fairly proximal, including the western ranges and
Purcells, and was an area of episodic tectonic activity, as evidenced by
numerous conglomerate beds. (These are unique to the Fernie area.)

Compared with other coalfields, those of the Kootenay Formation pose
special problems to exploration and mining. In addition to structural
complications, there are numerous rapid facies changes which involve seam
pinching and splitting. In addition there are numerous rock mechanics
and strata control problems inherent in folded rocks.

Coal mining

Underground mining began in 1898 at Coal Creek near Fernie, in 1899 at
Michel, in 1902 at Morrissey, and in 1908 at Hosmer and Corbin. Produc-
tion of both coking and thermal coal has continued until the present, with
the Coal Creek and Michel collieries being the only ones to survive to the
modern era (Coal Creek closed in 1958). The Kaiser operation today oper-
ates the Michel colliery, along with the enormous open pits on Harmer
Ridge above Michel Creek. Byron Creek Collieries recently reopened the
old Corbin site, while Fording Coal operates a new site to the north of
the Fernie Basin.

As discussed above, underground mining has met with many problems, which
have led to numerous disasters over the years. The mines at Coal Creek
were at one time regarded as among the most dangerous in the world, due

to the frequent occurrence of bumps and outbursts. The Morrissey colliery
was plagued with outbursts, a factor which contributed to its short life.

Room~and-pillar mining has been the most common technique, with some pillar
extraction and caving, and a minor amount of longwall. Kaiser today oper-
ates an innovative hydraulic operation at Michel,

Surface mining dates back to 1913 at Corbin, and today accounts for well
over 90% of the production from the area.

The coal
Being bituminous in rank much of the Fernie Basin coal has a potential for

coke-making. Where oxidised the coal has only thermal capability -
similarly in the case of coals of the highest rank (eg. Morrissey Creek

section, and presumably much of the unexposed central portion of the Basin).
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As you would expect, coal rank decreases upward in the stratigraphic
section, and also varies for individual seams depending on structural
setting (Fig. 19). Compositionally the coals vary systematically within
the section - coals from the top of the section are less inert (and more
reactive) than those from the bottom.

Coal from Kaiser and Fording mines, and presently proposed mines, are of
similar quality - relatively rich in inert constituents with a medium-

volatile bituminous rank.
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Figure 46 Columnar Stratigraphic Diagram, Crowsnest Pass Area, Alberta and British Columbia
(D.K. Norris in D.K. Norris & A.W. Bally, 1972)
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Figure 19. Side-view of Morrissey Ridge looking north from Morrissey Creek, showing vitrinite reflectance data for five
localities. Iso-reflectance line separating medium from low-volatile coals dips shallower than the bedding and thus

coal rank increases eastwards in all seams.
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MAPPED ROCK UNITS
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