2.3 Geology
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2.3.1 Regional geology {Y421F ;5l {

The Quinsam Coal Project mine site is located in the Nanaimo Lowlands
physiographic region (Holland 1964) on the east coast of Vancouver

Island. The area is characterized by low bedrock ridges separated by
narrow valleys. The entire area was glaciated during the Pleistocene
Epoch. The already low local relief was reduced further by glacial

erosion of topographic highs accompanied by deposition of a variable
thickness of ground moraine till and glaciofluvial materials in the Tow 3
1ying areas (Fyles 1959, Holland 1964). i

The entire area from Campbell River to Deep Bay is underlain by bedrock;
of the Late Cretaceous Comox Formation. Throughout this region, this -
formation is characterized by lateral variation and lenticularity of

sandstone, siltstone and coal units so that correlation of units withi
the formation from one area to another is difficult. The coal seams o
economic importance occur along the east coast of the island in an are

from Fanny Bay north to Campbell River, a distance of approximately
75 km.
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'he Comox Formation unconformably overlies the Jurassic to Triassic
lancouver Gf;up. This group consists of interbedded pillow lava
salts and andesitic pyroclastics with some minor altered sediments
d limestones. The erosional unconformity on top of the Vancouver
oup is quite irregular. This irregularity has affected the lateral
persistence of the lower members of the overlying Comox Formation,
ncluding the coal seams.

_the Quinsam area, the Comox Formation occurs in the three semi-
stached, fault-bound basins. These basins are separated from a much
irggr basin area, adjacent to the present-day shoreline, by an uplifted
dge of Vancouver Group volcanics. Two of the smaller basins, the Chute
'gek and Beavertail Lake Basins, are devoid of economically significant
“.l)seams according to exploration drilling performed by Luscar Limited
third basin, called the Middle Quinsam Lake area, contains signifi-
reserves of coal. The current mining project is located in the
dle Quinsam area.

.3.2 Middle Quinsam Lake area stratigraphy

Comox Formation; in the Middle Quinsam Lake area, consists of up to
m of marginal continental sediments (Figure 2.3.2-1). These
ediments were laid down in two distinct depositional cycles. The

ower cycle consists predominantly of medium greenish-grey to brown
stone, mudstone and one major coal seam (termed Seam 1). This

¥ cycle was generated in a quiescent coastal swamp or lagoonal
sironment, while the upper cycle was deposited in a higher energy
vial deltaic environment. Seam 1 (the lowest seam) consists of a
Iniform, clean coal seam averaging 3 to 4 m in thickness. The upper
¢le consists primarily of white to grey, medium to coarse-grained,
areous arkosic sandstone, with minor siltstone, mudstone and two

;1 seams (2 and 3). The upper cycle resulted in the generation of
2, which averages only 1.2 m in thickness, and Seam 3 (the highest
he series), which consists of up to 4.5 m of interbedded coal and
‘ock bands. The average separation between Seam 1 and Seam 3 is
approximately 60 m.
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In some areas, paleo-topographic "highs" in the basement rock
interrupted the lower cycle deposition and affected the generation of

.‘u‘the Seam 1. Drilling in the Middle Quinsam Lake area, particularly in

the area of Pits 2N and 3N, has shown that these basement "highs" are
of limited areal extent and of erratic distribution.

2.3.3 Middle Quinsam Lake area geological structure

In general, the Comox Formation sediments dip uniformly to the north-
east at angles of 6° to 10°. Structural complications arise in areas
of localized basement "highs". The draping effect of sedimentary
deposition over these ancient hills created tensional forces which, in
a few places, has been relieved by brittle fracturing and faulting,

~resulting in displacement in the order of a few metres. This minor

faulting appears to be limited to the immediate area surrounding the
"high".

Broad synclinal folds are evident in several areas on the 'Quinsam
mining block such as Pits 2-3S and Pit 3N, and are due to the bowl-

shaped nature of the depositional basins. Structure contour maps of the

coal seams indicate that localized flat areas and gentle rolls occur
within these broad structures, however, no fau]ting'is indicated.

Structural complexity occurs in the area of Pit 4S, and the adjacent
linear topographic trough which 1ies between Pits 4S and 5S. This
trough is an extension of Long Lake and is the most important
structural feature in the Quinsam mining block. Core hole information
along this linear structural zone, which averages 150 m wide, is
limited because it is not part of the proposed pit areas. Inter-
pretation indicates a major fault that originates in the basement rock
and propagates into the Comox formation.

A significant anticline occurs approximately 1 km south of the Long
Lake fault zone on the south edge of Pit 4S. Dips on the 1imbs of the

fold average 10° to 14° and the fold gently plunges to the east. As it
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approaches the east end of Pit 4S, the anticline culminates in a nomma)
fault with an indicated vertical displacement of up to 20 m. The
displacement on the fault lessens to the east.
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