
2.3 Geology 

2.3.1 Regional geology 
6 7 6 9 3 3 

The Quinsam Coal Project mine s i te 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 val leys. The entire area was glaciated during the Pleistocene 
Epoch. The already low local re l i e f was reduced further by glacial 
erosion of topographic highs accompanied by deposition of a variable 
thickness of ground moraine t i l l and glaciof luvial materials in the low 
lying areas (Fyles 1959, Holland 1964). 

The entire area from Campbell River to Deep Bay is underlain by bedrock 
of the Late Cretaceous Comox Formation. Throughout this region, this 
formation i s characterized by lateral variation and lent icular i ty of 
sandstone, s i l ts tone and coal units so that correlation of units within 
the formation from one area to another is d i f f i cu l t . The coal seams of 
economic importance occur along the east coast of the island in an area 
from Fanny Bay north to Campbell River, a distance of approximately 
75 km. 
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The Comox Formation unconformably overlies the Jurassic to Tr iassic 
Vancouver Group. This group consists of interbedded pillow lava 
basalts and andesitic pyroclastics with some minor altered sediments 
and limestones. The erosional unconformity on top of the Vancouver 

Including the coal seams. 

In the Quinsam area, the Comox Formation occurs in the three semi­
detached, fault-bound basins. These basins are separated from a much 
larger basin area, adjacent to the present-day shoreline, by an upl i fted 

I.ridge of Vancouver Group volcanics. Two of the smaller basins, the Chute 
Creek and Beavertail Lake Basins, are devoid of economically signif icant 

f'Coal seams according to exploration d r i l l i n g performed by Luscar Limited 
The third basin, called the Middle Quinsam Lake area, contains s i g n i f i ­
cant reserves of coal . The current mining project i s located in the 
Middle Quinsam area. 

Jhe Comox Formation, in the Middle Quinsam Lake area, consists of up to 
120 m of marginal continental sediments (Figure 2.3.2-1). These 
sediments were la id down in two d is t inct depositional cycles. The 
$ower cycle consists predominantly of medium greenish-grey to brown 
si l tstone, mudstone and one major coal seam (termed Seam 1). This 
slower cycle was generated in a quiescent coastal swamp or lagoonal 
environment, while the upper cycle was deposited in a higher energy 
f)uvial deltaic environment. Seam 1 (the lowest seam) consists of a 
uniform, clean coal seam averaging 3 to 4 m in thickness. The upper 
cycle consists primarily of white to grey, medium to coarse-grained, 
calcareous arkosic sandstone, with minor s i l ts tone, mudstone and two 
Coal seams (2 and 3). The upper cycle resulted in the generation of 
Seam 2, which averages only 1.2 m in thickness, and Seam 3 (the highest 
i n the series), which consists of up to 4.5 m of interbedded coal and 
fFock bands. The average separation between Seam 1 and Seam 3 is 
.approximately 60 m. 

Group is quite irregular. This i rregular i ty has affected the lateral 
persistence of the lower members of the overlying Comox Formation, 

2.3.2 Middle Quinsam Lake area stratigraphy 



TYPICAL STRATIGRAPHIC SECTION - PIT 4 SOUTH 
UNIT 

O m -

10m-

2 0 m -

3 0 m -

4 0 m -

5 0 m -

°. >:>/•>' GLACIAL TILL 

SANDSTONE 

THICKNESS 

0-3.0m Boulders, cobbles ond pebbles in o sandy, Sltty clay matrix 

Medium to coarse groined, hard, mossive light grey to buff sandstone 
with minor silty beds 

SEAM No. 3 

SANDSTONE 

3.7-4.9m Bands of clean coal interbedded with sandstone and mudstone partings 

TYPICAL STRATIGRAPHIC SECTION - PIT 3 NORTH 
O m -

1 0 m -

2 0 m -

3 0 m -

4 0 m -

5 0 m -

11 • 
H 

I • II ' 

GLACIAL TILL 

SANDSTONE WITH 
SILTY INTERBEDS 

SHALY SILTSTONE 

SEAM No. 2 

SHALY SILTSTONE 
SEAM No. 2 RIDER 

SANDY SILTSTONE 

SEAM No. I 

SANDY SILTSTONE 

4.6-l2.2m Boulders, cobbles and pebbles in • sandy, silty clay matrix 

Medium to fine-grained, medium grey sandstone; silty; some siltstone 
ond mudstone interbeds 

Shaly siltstone ond mudstone; dark grey to brown 

0.9-1.2m 0.9-l2m thick with one minor porting 

Shaly siltstone ond mudstone; dork grey to brown 
0-0.45m 0-O.45m thick 

Sandy siltstone, massive., hard, light to dork grey 

3.0-3.7m 3.0-3.7m thick with one minor porting in middle 

Sandy siltstone, massive, hard, 1 ight to dark grey 

STRATIGRAPHIC SECTIONS 
figure no. 

2.3.2-

date 

JULY 1982 

Q U I N S A M 
C O A L P R O J E C T 

prepared by 
Brinco Mining Ud 

scale 

Q U I N S A M C O A L L I M I T E D 

r> - a. 



In some areas, pal eo-topographic "highs" in the basement rock 
interrupted the lower cycle deposition and affected the generation of 
the Seam 1. Dr i l l ing in the Middle Quinsam Lake area, part icular ly in 
the area of Pits 2N and 3N, has shown that these basement "highs" are 
of limited areal extent and of erratic d is t r ibut ion. 

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 local ized basement "highs". The draping effect of sedimentary 
deposition over these ancient h i l l s created tensional forces which, in 
a few places, has been relieved by b r i t t l e fracturing and faul t ing, 
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 local ized f l a t areas and gentle ro l l s occur 
within these broad structures, however, no fault ing is indicated. 

Structural complexity occurs in the area of P i t 4S, and the adjacent 
l inear topographic trough which l i es 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 l inear structural zone, which averages 150 m wide, i s 
limited because i t is not part of the proposed p i t areas. Inter­
pretation indicates a major fault that originates in the basement rock 
and propagates into the Comox formation. 

A s ignif icant ant ic l ine occurs approximately 1 km south of the Long 
Lake fault zone on th.e south edge of Pit 4S. Dips on the limbs of the 
fold average 10° to 14° and the fold gently plunges to the east. As i t 
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approaches the east end of Pit 4S, the antic l ine culminates in a normal 
fault with an indicated vert ical displacement of up to 20 m. The 
displacement on the fault lessens to the east. 
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