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SUMMARY

This report covers part of an ongoing project that was
begun in 1987 to bring knowledge of the Vancouver Island
coal deposits up to date. The aim of these resource eval-
uation studies is to provide sufficient data and analysis to
assist industry and government in assessing the potential
of the Island coals for utilization in both traditional and
new applications, such as coalbed demethanation. This
paper presents the results of work in the Quinsam
coalfield, which is part of the Comox sub-basin. There are
two coal deposits of interest in the coalfield, Quinsam to
the north and Chute Creek to the south.

The Quinsam and Chute Creck coal deposits occur
in the Comox Formation, at the base of the Upper Creta-
ceous Nanaimo Group. The stratigraphy of the Comox
Formation resembles that in adjoining areas, and three
members are distinguished: in ascending order, Benson,
Cumberland and Dunsmuir. Patterns of sedimentation,
and hence of coal distribution, were controlled by the
irregular topography of the pre-Cretaceous basement.
Coal-measures are generally only gently deformed by
block-faulting and tilting, with regional dips from 8 to 12°
to the northeast. Three sets of faults have been mapped
in the study area.

Potentially mineable coal beds at Quinsam and Chute
Creck lic at different positions in the stratigraphic sec-
tion. In the Quinsam area these coals are close to base-
ment, in the Cumberland member, and are older than
those of the Chute Creek area which lie near the top of
the Comox Formation, in the Dunsmuir member. Coal-
measures of the Cumberland member were probably de-
posited in back-swamps, while the Dunsmuir coals were
formed in back-barrier lagoons.

The Quinsam coals can be correlated, with varying
assurance, with coals in other parts of the Comox sub-
basin. Given available data, the Chute Creek coals cannot
be correlated with coals from outside the study area.

The Quinsam and Chute Creek coals straddle the
boundary between high-volatile ‘A’ and ‘B’ bituminous

rank. Mean-maximum vitrinite reflectance (Rmax) values
range from 0.52 to 0.85 per cent. Averaged proximate
analysis (air-dried, raw coals) range as follows: residual
moisture, 1.8 to 4.0 per cent; ash, 7 to 38 per cent; volatile
matter, 27 to 40 per cent; fixed carbon, 34 to 54 per cent;
and sulphur, 0.5 to 4.2 per cent.

The Brinco Coal Corporation is currently conducting
both open-pit and underground mining operations at the
Quinsam mine-site. These coals average 26.5 megajoules
per kilogram (11 400 British thermal units per pound), 0.8
per cent sulphur, 36 per cent volatiles and 48 per cent
fixed carbon. Ash content ranges from 9 per cent in
open-pit operations to 17 per cent in underground oper-
ations.

The current total coal resource estimate for the
Quinsam property is 23.3 million tonnes of open-pit re-
serves and 19.9 million tonnes of underground reserves,
for a total of 43.2 million tonnes, of which 2304 million
tonnes are proven. The total in-situ coal resource within
the Chute Creek ‘A, ‘B’, ‘C’ and ‘D’ coal beds, is 5.26
million tonnes. Of this, 3.35 million tonnes are considered
to be potentially mineable.

Preliminary calculations suggest a potential coalbed
methane resource of 30.1 billion cubic metres or 0.09
trillion cubic feet in the Quinsam sub-basin. This deserves
consideration both as a possible on-site energy source
and as a potential safety hazard in underground mining
operations.

Much of the study area has been intensively drilled,
and therefore is unlikely to contain undiscovered coal
resources. The country lying east of Iron River and north
of Woodhus Creek may contain additional resources in
the Chute Creek coal zone and in the No.3 coal bed. The
porthern limit of mineable coal in the No.1 bed, downdip
from Quinsam colliery, is unknown owing to lack of suf-
ficiently deep drilling.
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Figure 1. Cretaceous coal-bearing sub-basins of Vancouver Island.
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INTRODUCTION

An integral part of the Vancouver Island coal
resource study is to establish the critical geologic relation-
ships of the coal deposits. This paper presents the results
of work done in the Quinsam coalfield in an effort to
establish the lateral extent of coal-bearing strata and the
structural style of the coal measures.

LOCATION AND ACCESS

The Quinsam coalfield, covering 250 square
kilometres, lies in the eastern foothills of the Vancouver
Island Ranges, northwest of Courtenay and southwest of
the town of Campbell River (Figure 1). Most of the
coalfield lies within NTS map area 92F/14, with a small
extension into 92F/13. The study area is covered by two
British Columbia Geographic System map-sheets,
092F.083 and 092F.093.

Principal access in the northern part of the study area
is Highway 28 which runs between Campbell River and
Gold River (Figure 2). In the southern part, logging roads
connect with the Highway 19. An extensive network of
private forestry roads is maintained and controlled by
Fletcher Challenge Canada Limited. Main roads are well
maintained, but many of the branch roads are heavily
overgrown and suitable only for walking. In the northeast-
ern part of the area, many old logging-railway grades
provide footpaths, a few of which may occasionally be
negotiated by a four-wheel-drive truck.

PHYSIOGRAPHY AND OUTCROP
DISTRIBUTION

Topography consists of gently rolling hills and pla-
teaus which are often cut by steeply incised creek and
river valleys, aligned in a northeasterly direction. Eleva-
tions in the area range between 220 to 675 metres. Almost
all of the study area is forested, mostly with dense second-
growth stands of conifers, where little light reaches the
ground to support undergrowth. A large part of the area
was logged during the 1950s. Older stands of timber often
have a dense, foot-tangling undergrowth of shrubs and
small trees, particularly along the banks of rivers and
streams. A few patches of old-growth forest remain, such
as along the eastern side of Iron River. Park-like condi-
tions prevail in these ancient stands, and the ground
surface is generally covered by moss and sparse salal.

Three major rivers flowing to the Strait of Georgia

drain the area; Campbell River to the north, Quinsam
River in the centre and Oyster River to the south. Iron

River, Balsam Creek and Chute Creck flow into the
Quinsam River and Woodhus Creek flows into the Oyster
River. Isolated lakes and swampy patches are scattered
throughout the arca. Climate is mild and humid, but
snowfall is heavy at higher elevations.

Thick deposits of sandy and gravelly outwash and
compact stony till cover most of the study area, obscuring
geological relationships, particularly in the low country
along the southern shore of Campbell Lake. These un-
consolidated sediments are (collectively) termed ‘drift’ in
this paper. Exposures are gencrally limited to rivers,
creeks and roadcuts, but a there are a few outcrops on
steep hillsides which project above the unconsolidated
drift. There are good bedrock exposures in the deeply
incised valleys of major streams such as the Oyster River,
Iron River and to some extent the Quinsam River. In the
more rugged parts of the study area, particularly in the

Plate 1. Highwall of the Quinsam colliery, Pit 2N, looking to the
north. The person in the photo is standing on the No.1 coal
bed.
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Oyster River valley, bedrock is well exposed along for-
estry roads. The highwall of the Quinsam coal mine pro-
vides an excellent exposure (Plate 1).

HISTORY OF COAL EXPLORATION AND
DEVELOPMENT

GENERAL BACKGROUND FOR YANCOUVER ISLAND

Coals of Late Cretaceous age along the east coast of
Vancouver Island have been prospected and mined from
1849 to the present day. Indians on the northern part of
Vancouver Island were responsible for first showing sam-
ples of Suquash coal from Beaver Harbour, 4.8 kilometres
south of Port Hardy, to the Hudson’s Bay Company in
1835 (Figure 1). In 1849, the company brought a party of
coal miners from Scotland to begin producing steam coal
for the shipping industry. The discovery of coal in the
Nanaimo area by Joseph McKay in 1852 was also insti-
gated by information from the native Indians. The better

Plate 2. Union Bay Coal Port (circa 1890); photo courtesy of B.C. Archives and Records Service; Catalogue No. HP 11763.

quality of coal in the Nanaimo area led the Hudson’s Bay
Company to close down its operations in the Suquash
coalfield and move to this area.

In 1853 Sir James Douglas found coal float at the
mouth of the Courtenay River, but the first coal bed in the
Comox sub-basin was discovered by Robert Brown in
1864 on Brown’s River. From 1875 to 1877 the Baynes
Sound Colliery Company and the Perseverance Coal
Company prospected showings in the Cumberland
coalfield but did not proceed with large-scale mining. The
Union Coal Company was granted coal properties in the
Cumberland area by the provincial government in 1874,
The company ran out of money before it could mine any
coal, and in 1883 James Dunsmuir bought it out and
formed the Union Colliery Company. Dunsmuir opened
the Union Bay coal port in 1888 and commercial coal
mining began in the Cumberland coalfield (Plate 2). Ex-
ploration and development of the Quinsam and Chute
Creek coal deposits was delayed by the relative isolation
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of the area. The first good access was provided by logging
railroads, which entered the area in the 1920s. Historical
highlights of coal activity on Vancouver Island are listed
in Appendix C.

EXPLORATION AT QUINSAM

In 1905 Wellington Collieries Limited (owned by the
Dunsmuirs) was granted clear title to coal and fireclay
within the Esquimalt and Nanaimo Railway Land Grant,
which included the Quinsam Lakes area. The Dunsmuirs
had large amounts of good quality coal in more accessible
areas which were close to the ports in Nanaimo and Union
Bay, and therefore exploration and development in the
Quinsam area was very limited at that time. Coal outcrops
at Quinsam were discovered at some time prior to 1910
by geologists working for the Wellington Colliery Com-
pany (Forster Brown and Rees, 1910). The first examina-
tion of the coal, for which a record has been preserved,
was done by Sutton (1913). Reports by Graham (1918),
McKenzie (1918) and Rose (1922) further confirmed the
presence of potentially mineable coal on Quinsam River,
although they disagreed as to the thickness of the coal.

Canadian Collieries Company (Dunsmuir) Limited,
which bought out the Dunsmuir Collieries in 1911, was
experiencing depletion of its existing coal reserves in
Nanaimo and Cumberland in the early 1950s. It expanded
its operations into the Tsable River coalfield which is
approximately 20 kilometres south of Cumberland (Fig-
ure 3). In addition to this, the company was actively
seeking other deposits and looked to the Quinsam area
as a potential resource. A.F. Buckham, chief geologist
with Canadian Collieries from 1949 until 1960, conducted
a drilling and mapping program to provide the first de-
tailed assessment of the coal potential in this area. The
first drilling at Quinsam, which was done in 1955, con-
sisted of three widely spaced boreholes (CR-25, CR-27
and CR-29) to determine the stratigraphy in the area
(Figure 4). However, by the late 1950s the coal mining
industry of Vancouver Island was suffering from a lack of
coal markets, caused by substitution of petroleum-based
fuels in the railroad and shipping industries. Because of
this, development in the Quinsam area was postponed.

In 1965 American Plywood Limited, a forerunner to
Weldwood of Canada Limited, acquired all the assets of
Canadian Collieries Company (Dunsmuir) Limited. In
the early 1970s, oil prices were soaring and coal was again
being considered as a source of energy. In 1973 Weld-
wood assessed the coal resource potential of the Quinsam
area and in 1975 formed a partnership with Luscar Lim-
ited to explore for and develop reserves in the Quinsam
coalfield.

More than 500 holes were drilled by Luscar between
1975 and 1980 by the project operators. The results of this
exploration indicated reserves of approximately 34 mil-

lion tonnes of high-volatile bituminous A coal. In 1976,
Weldwood drove a short adit, locally known as Curcio’s
prospect (Figure 5), into the Quinsam No.1 coal bed at
the east end of Middle Quinsam Lake. A sample of 6.3
tonnes of coal was taken for washability tests.

Luscar withdrew from the partnership in 1981 and
Brinco Mining Limited took over its position. Brinco
drilled 23 additional holes from 1982 until 1985. Three
small test-pits were opened, both north and south of
Middle Quinsam Lake. The largest was opened on the
north side of the lake in December, 1985, allowing mining
of a 10 000-tonne trial shipment of coal. This pit was later
incorporated into pit 2N of Quinsam colliery. Because of
the environmental sensitivity of the area, a public enquiry
was undertaken to assure that the project was sound. In
1983, necessary permits were granted allowing the extrac-
tion and processing of one million tonnes of coal per year.
In 1985, Brinco Mining Limited, operating as Quinsam
Coal Limited, began production.

Early in 1986, Nuspar Resources Limited drove a
short adit (the Iron River prospect) into the outcrop of
the Quinsam No.3/4 coal bed, a short distance to the west
of Iron River. The entry was driven at an angle to the full
dip of the coal bed, in order to allow for its potential use
as a conveyor road, in the event that full-scale mining
operations ever took place (Craig Roberts, mine sur-
veyor, personal communication, 1987). Nuspar has since
forfeited its license in this area and no further work has
been done in the adit.

EXPLORATION AT CHUTE CREEK

Coal was discovered along the headwaters of Chute
and Woodhus creeks in 1922 by J.D. McKenzie of the
Geological Survey of Canada. Coal beds observed by
McKenzie were no more than 0.6 metre thick, and it was
not until the area was remapped by geologists working for
CanDel Oil Limited (Cholach, 1981) that coals of poten-
tially mineable thickness were discovered.

Subsequent drilling of 42 holes in conjunction with
trenching and mapping by Candel, Sulpetro Oil Limited
(Miller and Blanchflower, 1982) and Nuspar Resources
Limited (Perry, 1984) outlined mineable reserves within
the Chute Creek ‘A, B, C, and D’ coal beds, between
Woodhus and Chute creeks.

Initial mining plans at Chute Creek were for a com-
bined underground and open-pit operation (Norecol En-
vironmental Consultants Ltd., 1985). The A bed was
exposed by stripping in the summer of 1986, and an adit
(Roberts’ prospect) was driven by Nuspar Resources late
in autumn of the same year (Plate 3). The adit was in-
tended to expose unweathered coal for analytical testing,
and to provide a site for testing mining and roof-support
methods in this thin coal bed. Roof support was by means
of 0.9-metre grouted rebar bolts, spaced on a 1.2 by 0.9

Geological Survey Branch
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Figure 6. Plan view of Roberts Prospect, Chute Creek, with section through the face of the adit.
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Plate 3. Boarded-up adit at Chute
Creek, (Robert’s prospect, see
Figure 6). Exploration activity
has ceased in this area. The
shovel is leaning against the A’
coal bed.

metre pattern. A slope was driven 4.6 metres wide down
the full dip of the bed, until unoxidized coal was reached
at 18 metres from the portal (Figure 6). At that point a
short room was turned off to provide a bulk sample site
in 1.34 to 1.37 metres of coal and to test roof conditions
across wider spans. There has been no further work on
the Chute Creek ‘A bed in regards to testing or to mine
planning,

Following cessation of underground test mining in
the ‘A coal bed at Chute Creek early in 1986 (Roberts’
prospect adit), Nuspar began an exploration program
aimed at delineating underground-mineable reserves in
the stratigraphically lower Quinsam No.3 coal bed (Perry,
1986). Full results of this program have not beenreported.
Nuspar Resources Limited has ceased doing coal explo-
ration in this area and the property is now dormant.

10
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STUDY METHODS

DATA SOURCES

This paper is based primarily upon borehole infor-
mation, taken from coal industry assessment reports in
the files of the Ministry of Energy, Mines and Petroleum
Resources. In addition, borehole records within the col-
lections of the Provincial Archives of British Columbia
were examined. Quinsam Coal Limited and Nuspar Re-
sources, provided further borchole data. The drilling
density is illustrated in Figures 5 and 15.

Most of the cored boreholes in the Quinsam and
Chute Creek areas are either very shallow or were cored
only through the major coal beds. However, nearly com-
plete sections of the Comox Formation were cored in
three deep holes which were drilled in 1955 by Canadian
Collieries (Dunsmuir) Limited. Lithologic logs for these
boreholes (CR-25, CR-27, CR-29) are presented in Ap-
pendix B. The core descriptions are taken from strip logs
compiled by A. F. Buckham, Chief Geologist for Cana-
dian Collieries. Buckham’s descriptions are more com-
plete than the widely distributed borehole summaries
compiled by Curcio (1975).

There are geophysical logs for more than 500 bore-
holes drilled in the study area from 1974 onwards. The
quality of these logs varies widely and is largely a function
of the logging device used and the care with which the logs
were run. Quality of lithologic logs varies as well, depend-
ing on the individual logging the core.

Structural and stratigraphic data was collected dur-
ing three years of ficldwork in the Comox sub-basin.
Because of the scarcity of good bedrock exposures, aerial
photographs were used to link outcrop areas on the basis
of photogeological patterns.

Coal analyses were obtained from assessment report
files, archive collections, company reports and from var-
ious publications of the provincial (Dickson, 1948) and
federal geological surveys. To supplement these data,
samples were collected during the field seasons and ana-
lyzed.

DESCRIPTION OF WORK DONE

The geology of the study area was mapped on a
reconnaissance basis, using 1:20 000-scale aerial photo-
graphs as a base. The main objectives were to establish
the extent of coal-bearing strata, ascertain the structural
style of the coal measures, measure detailed sections of
coal exposures and determine the rank of the coal
throughout this region. Stratigraphic sections of the
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Figure 8. Section illustrating sample divisions for proximate
analysis work from the Quinsam mine site, Station 18 (see
Figure 7 for stratigraphic legend).
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Figure 9. Section illustrating sample divisions for proximate
analysis adjacent to Roberts’ Prospect adit, Chute Creek,
Station 16 (see Figure 7 for stratigraphic legend).

Comox Formation and its immediate basement, where
exposed, were measured along Quinsam River, Iron
River, Stone Creek and in the highwall of Pit 2N of the
Quinsam Colliery. Detailed descriptions of these sections
can be found in Appendix A. Geological and geophysical
logs of exploratory boreholes were used to establish geo-
logical relationships under drift-covered areas. Figure 7
depicts the correlation of measured sections and se-
lected, fully cored boreholes in the Quinsam area.

Thicknesses were measured perpendicular to bed-
ding. Very thick covered intervals and major cliff-forming
sandstones were measured by tape and compass meth-

ods, and their thicknesses later calculated by trigonome-
try. Where possible, thickness of cliff-forming units were
checked by throwing the weighted tape over the cliff and
successively measuring the heights of discernable litho-
logical breaks.

Coal beds were described in detail, following the
Australian "dull-bright" classification of hard coals (Berk-
man, 1982) as adapted for Canadian use by Hoffman et
al. (1982). Samples of coal and associated sandstones
were taken for petrographic analysis from all outcrops
encountered. Fresh coal samples were taken from two
locations for proximate and ultimate analysis as well as
sulphur-form identification. Figures 8 and 9 show the
sample breakdown for these coals from the Quinsam
mine site, Station 18, and Station 16, adjacent to Roberts’
prospect adit in the Chute Creek area (Figure 4).

An 18-kilogram sample of a tonstein was collected
for dating (Station 46). Fossil assemblages were collected
whenever possible. Geological features which could af-
fect the strength and failure potential of roof and floor
beds were examined following the methods of Das (1985)
and Ellison (1979).

Plate 4. Example of coal interval that has been cleaned, mea-
sured, sampled, recorded and photographed; No.2 coal
bed, station 44 (Figure 4).

12
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Plate 5. Vitrinite reflectance
work, using the Leitz
MPV-3 reflecting light mi-
croscope; Joanne
Schwemler, Technician.

CoAL SAMPLING PROCEDURES

Preparation for sampling involved a search of various
data sources to obtain outcrop locations. All coal inter-
vals encountered in the field were sampled and multiple
samples were taken at most outcrops. Weathered mate-
rial was cleaned and, whenever possible, a channel sam-
ple was taken across the total seam thickness. Partings
more than 1 centimetre thick were not included. All ¢oal
sample intervals were measured, photographed and de-
scribed in detail (Plate 4) Sample locations were plotted
on 1:20 000 air photos and transferred to 1:20 000 base
maps.

Some additional sampling was performed on the
No.1 Rider seam. Underground mining plans at Quinsam
involved leaving the No.1 Rider coal seam as the roof
support. Three grab samples were taken from the scam
(top, middle and bottom) to ascertain the manner in
which pyrite occurs in this coal.

ANALYTICAL PROCEDURES
CoAL QuaLITy

Three samples of fresh coal from the Quinsam area
(Rider seam, upper scam and lower seam), and four from
the Chute Creek adit location (1, 2,3 and 4), were sent to
Commercial Testing and Engineering Company in Van-
couver for analysis (Figures 8 and 9). Proximate analyses,
calorific value determination and sulphur forms analyses
were run on the samples, as well as on a composite sample
from the Chute Creek location. Composite samples from
both locations also underwent ultimate analysis testing.

All analyses were done in accordance with A.S.TM. stan-
dards.

PYRITE OCCURRENCE

Each of the three grab samples from the No.1 Rider
seam at Quinsam mine were further divided into three
pieces, one aligned parallel to the bedding plane and the
other two perpendicular to each other and to the bedding
plane. These nine pieces were each combined with a
mounting medium, pelletized, polished and examined
under a reflecting-light microscope to determine the type
of occurrence of pyrite (see page 45).

VITRINITE REFLECTANCE DETERMINATION

Eighteen coal samples selected for vitrinite reflec-
tance tests were crushed using a mortar and pestle. The
-20-mesh fraction was combined with a mounting me-
dium, pelletized and polished. A Leitz MPV-3 reflecting-
light microscope with an automated stage was used for
reflectance determinations (Plate 5). On each sample, 50
randomly oriented vitrinite particles were measured for
apparent maximum and minimum reflectance during a
360° rotation of the stage. These data were processed
using an interactive computer program developed by
Kilby (1988) to provide on-screen data interpretation. In
all cases, mean maximum (Rmax) and mean random (Rum)
values were determined, and coals were assigned to
ASTM rank categories following the limits defined by
McCartney and Teichmuller (1972). Reflectance data
from nine of the samples were also used to determine the
length of the three principal reflectance axes, Rmax, Rint
and Rmin, which describe the shape of the vitrinite reflec-
tance-indicating surface (RIS). The lengths of the axes
are then used to derive Ry (and Ram), reflectance param-
eters which can be used to classify the RIS (Kilby, 1988).
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Heavy MINERALS tion sandstone were made in the ministry petrographic

Samples of a Comox Formation sandstone from the ~ 1ab
Quinsam River area and a skarn found near Iron River, DATING
both containing magnetite, were submitted to the Energy, .
Mines and Petroleum Resources laboratory in order to _ Atotal of 41 fossil samples, collected from five lo‘l‘a'
assess their potential for valuable heavy minerals suchas  tions, were submitted to James W. Haggart of the Geolo-
gold (Stations N 124 and N 150, Figure 4). Both x-ray glcal. Survey of. Canada in .Vancouver for. identification
diffraction and fire-assay tests were run on these samples. ~ and interpretation. An 18-kilogr am tonstein sarpplc _f“’m
In addition, more than 60 thin sections of Comox Forma-  1ron River was sent to Janet Gabites at The University of
’ British Columbia for zircon uranium-lead dating (Station

46).
TABLE 1
TABLE OF FORMATIONS

SEDIMENTARY AND VOLCANIC ROCKS
Quaternary Pliestocene Drift Till, Gravel

and Recent sand, silt,clay

Unconformity
Cretaceous Santonian Nanaimo Group

Comox Formation .

Dunsmuir Member Sandstcne; minor
congiomerate;
shale and coal

Cumberland Member Siltstone, shale
and coal

Benson Member Conglomerate;
minor red shale

Unconformity
Jurrassic Pliensbachian Bonanza Group
Upper Division Fine-grained red
and grey trachyte
Middle Division Fine-grained andes-
ite, porphyritic
basalt; minor
trachyandesite
Lower Division Banded cherty silt-
stone and silty
argillite; massive
porphyritic andes-
ite; cherty tuff
Triassic Vancouver Group
Norian Parson Bay Formation Black argillite
Carnian to Quatsino Formation Fine-grained grey
Norian limestone
Ladinian to Karmutsen Formation Fine-grained basalt
Carnian and basalt breccia
INTRUSIVE ROCKS
Jurassic Middle Quinsam Medium to coarse-
Jurassic Intrusions grained granodi-
(Bajocian?) orite and quartz
diorite; minor
tonalite
Early Porphyry Fine-grained
Jurassic dikes porphyritic granite
(Pliensbachian?) and rhyolite
Triassic Late Gabbro dikes Medium-grained
Triassic gabbro

(Carnian?)
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GEOLOGICAL SETTING

REGIONAL GEOLOGY

The coal measures of eastern Vancouver Island are
part of the Nanaimo Group of Santonian to Maastrichtian
age (Jeletzky, in Muller and Jeletzky, 1970). These rocks
occupy the western erosional margin of the Late Creta-
ceous Tertiary Georgia basin, which is largely concealed
beneath the waters of Georgia Strait. Suquash, Comox,
Nanaimo and Alberni are coal-bearing sub-basins within
the Georgia basin (Figure 1). Within these sub-basins,
there are a number of distinct coalfields (Figure 3). The
largest sub-basins (Comox to the north, Nanaimo to the
south) are separated by a northeast-trending basement
uplift, the Nanoose arch. In the Nanaimo sub-basin, in
descending order, coal occurs in the Spray, Protection,
Pender, Extension and Comox formations. In the Comox
sub-basin, coal is confined to the Trent River and Comox
formations (Bickford and Kenyon, 1988).

Unconformably underlying the coal-measures are
basement rocks of Triassic and Jurassic age. Bascment
lithologies range from basalt, gabbro and volcanic breccia
to coarsely crystalline marble, calcareous siltstone, skarn
and granodiorite. Papers by Gunning (1931), Muller and
Carson (1969), Carson (1973), Muller et al. (1981) and
Eastwood (1984) present detailed discussions of the base-
ment geology.

Basement rocks were locally strongly folded and
faulted, and subsequently uplifted and eroded, prior to
deposition of the coal measures. The irregular basement
topography strongly influenced the deposition of the
coal-bearing sediments of the Comox Formation. In con-
trast to the basement rocks, the coal measures are gener-
ally only gently deformed by block-faulting and tilting.

Throughout the Comox sub-basin, the coal measures
are intruded by dikes, sills and pipes of porphyritic dacite
of Late Eocene age. Adjacent to these intrusive bodies,
the coal measures have been hardened and thermally
metamorphosed. Coal rank increases markedly in the
altered areas (Kenyon and Bickford, 1989).

DETAILED GEOLOGY

STRATIGRAPHY

The study area of 250 square kilometres, the
Quinsam coalfield, lies in the northwestern corner of the
Comox sub-basin (Figure 4). The sequence of rocks in the
study area is shown in the Table of Formations (Table 1).

The Quinsam and Chute Creek coal measures are an
erosional outlier of the Comox Formation, part of the
Nanaimo Group, and they are correlated with the coal
measures of the Campbell River, Cumberland and Tsable
River coalfields as illustrated in Table 2 (Bickford and
Kenyon, 1988). In contrast with complete sections in
adjoining coalfields, the basal one-half to two-thirds of
the Comox Formation has been preserved in the study
area and overlying beds have been removed by erosion.

As in the Cumberland coalfield, three members are
readily recognized within the Comox Formation of
Quinsam coalfield: in ascending order, the Benson, Cum-
berland and Dunsmuir. The Benson member forms the
base of the section, lying unconformably upon the base-
ment rocks. The Cumberland member conformably over-
lies and locally interfingers with the Benson member.
Where the Benson is absent, the Cumberland lies uncon-
formably upon the basement. The Dunsmuir member
overlies the other two members; its basal contact is abrupt
and locally is erosional. Where the Cumberland is absent,
the Dusmuir overlies either the Benson member or the
basement.

TABLE 2
CORRELATION OF COALBEDS, COMOX SUB-BASIN
MEMBER DEPQSIT
QUINSAM CHUTE  WOODHUS  CUMBERLAND
CREEK  CREEK
DUNSMUIR W
N S Y
4 4 z
3 3 UPPER 1 (UPPER)
CUMBERLAND 2 2? LOWER 2(FARM)
BT[] T 2A
1 3
3A
4 (LOWER)

AGE

Results of paleontological work (Report No. JWH-
1991-03 from James W. Haggart) are summmarized in
Table 3. Zircons were noted in thin section from the
kaolinitic tonstein sample collected at Station 46 in the
Dunsmuir member (Plate 6). Results of the dating work
by Janet Gabites indicate an age of 82.5%.1 Ma (Figure
10). Results of both paleontological and zircon uranium-
lead dating concur that the sediments in the study area
are Late Cretaceous in age.

BENSON MEMBER

The Benson member comprises dark green and
brown conglomerates, with lesser amounts of greenish
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TABLE 3
FOSSIL LOCATIONS AND DESCRIPTIONS
LOCATION UTM LOCATION GSC LOCATION FOSSIL IDENTIFICATION
(FIGURE 5) EASTING NORTHING
N-294 #1 324320 5521100 C-167898 Pterotri?onia? sp., juvenile
#2 C-167899 bivalve fragment, possibly Cardita
veneriformis GABB, 1864
#3 C-143651 Pterotrigonia? sp. juvenile
#4 C-143652 Pterotrigonia sp., juvenile
N-314 #1 325335 5522650 C-143653 Acteon? or Gyrodes? sp., juvenile
Actaeonella? sp. cf. oviformis GABB, 1869,
juvenile
Acila (Trunacila) sp. cf. demessa
FINLAY, 1927
#2 C-143654 Acila (Trunacila) sp. ct. demessa
FINLAY, 1927

Anchura sp., juvenile
bivalve shell fragments

N-319 #1 325720 5522215 C-143655 Glycymeris? sp., juvenile mold
#2 C-143656 Crassatella? sp.
#3 C-143657 Glycymeris sp. cf. pacificus
(ANDERSON, 1902)
45 #1 322185 5530880 C-167880 Meekia? sp.
#2 C-167881 Trigonarca? sp.
#3 C-167882 Mytilus? sp.,
decapod fragment?
#4 C-167883 trigoniid? bivalve
18 #1 322525 5533200 C-167852 crab carapace (see Plate 7)
#2 C-167853 bivalve shells, articulated, indeterminate
#3 C-167854 bivalves, juvenile, indeterminate
#4 C-167855 anomiid bivalve?
#5 C-167856 miscellaneous bivalve and gastropod
fragments, indeterminate
#6 C-167857 Cymbophora? sp.
#7 C-167858 telliniid bivalve?
#8 C-167859 bivalve fragment, indeterminate
#9 C-167860 cf.Thracia? subtruncata MEEK, 1857,
articulated
#10 C-167861 Cyprimeria lens GABB, 1864, articulated
] wood fragment (see Plate 7)
#11 C-167862 Ostrea sp. (see Plate 7)
#12 C-167863 Cyprimeria? sp.
ﬁ } 2 C-167864 gastropod, juvenile, indeterminate
] C-167865 gastropod, juvenile, indeterminate
#15 C-167866 ct.Crassatella conradiana (GABB, 1864)
#16 C-167867 bivalve, indeterminate
#17 C-167868 cf.Crassatella conradiana (GABB, 1864)
articulated valves
z}g C-167869 gastropod, indeterminate
h C-167870 terebrid gastropod, juvenile, indeterminate
# C-167871 bivalve, juvenile, indeterminate
#21 C-167872 Cyprimeria? sp.
#22 C-167873 Cyprimeria? sp.
#23 C-167874 ct.Mesostoma? newcombii WHITEAVES, 1903
#24 C-167875 bivalve, indeterminate
#25 C-167876 cf.Mesostoma? newcombii WHITEAVES, 1903
(see Plate 7)
#26 C-167877 cf.Mesostoma? newcombii WHITEAVES, 1903
#27 C-167878 cf.Mesostoma? newcombii WHITEAVES, 1903
(see Plate 7)
#28 C-167879 Teredolites sp. (in wood fragment)

(see Plate 9)

Paleontological determinations by James W. Haggart, GSC, Vancouver
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Plate 6. Photomicrograph of a ka-
olinitic tonstein, noting zircon,
from Iron River, Station 46

(Figure 4).
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Figure 10. Graph illustrating results of the uranium-lead age-dating work; courtesy of Janet Gabites, UB.C.
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grey pebbly sandstones and red sandy siltstones or mud-
stones. Most of the framework clasts in the conglomerates
are of volcanic rocks, mainly basalt and andesite. Occa-
sional plutonic clasts are also present; they are mostly
granodiorite with minor gabbro, although some clasts of
true granite are present in the Benson conglomerates
south of Oyster River.

Volcanic clasts predominate in Benson conglomer-
ates even where the underlying basement comprises plu-
tonic rocks. This characteristic, which was first reported
in the Tsable River coalfield by Atchison (1968), may be
due to the relative resistance to disintegration of volcanic
as compared to plutonic rocks. Isolated plutonic clasts
within the conglomerates are often decomposed and soft,
due to the alteration of feldspars to clay minerals.

The conglomerates are very thick bedded to massive,
with large-scale, low-angle cut-and-fill structures. They
occasionally exhibit low-angle planar cross-stratification.
Framework sorting tends to be fair to good, and the
conglomerates are usually framework supported with a
sparse matrix of medium to coarse-grained sand. Abun-
dant white calcite cement is present in some conglomer-
ates, occasionally forming up to 20 per cent of the rock
volume. Imbrication of framework clasts is often well

5.

Plate 7. Benson conglomerate, Oyster River.

developed, indicating a paleoflow to the west and south-
west, which is also the case in other areas of the Comox
sub-basin, which have a grand vector mean paleocurrent
direction ranging between 224° and 237° (Bickford et al.,
1990).

The Benson member appears to have been deposited
in incised, west to southwest-trending fluvial channels.
The long axes of Benson framework clasts are parallel to
bedding and perpendicular to paleoflow, indicating clast
transport by rolling along a bed, consistent with a fluvial
environment (Walker, 1984). These channels were locally
flanked by fault scarps and alluvial fans. Within major
channels, such as along the north bank of the Oyster
River, the Benson may be as thick as 270 metres (Plate 7).
Between major channels it is present as isolated patches
and ribbons, locally up to 10 metres thick.

CUMBERLAND MEMBER

The Cumberland member comprises grey sandy silt-
stones, dark grey mudstones and medium-grained green-
ish grey sandstone with coal beds which locally attain
minecable thicknesses. The major coals are the Quinsam
No.1 and No.2 beds. A nearly complete section of the
member is exposed in the high wall of Pit 2N, Station 18,

Plate 8. Photomicrograph of a Cumberland sandstone from

Station N 314 (Figure 4); A - Volcanic rock fragment, B -
Quartz, C - Plagioclase, D - Kaolinized feldspar.
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Tor ‘

Plate 9. Fossils from Station 18 (Figure 4) above the No.1 coal bed; A: Ostrea sp. (GSC Loc. C-176862 Type, GSC 102375), B:

Cyprimera lens GABB, 1864, (GSC Loc. C-176861 Type, GSC 102376), C: (GSC Loc. C-176877 Type, GSC 102377), D: cf.

Mesostoma? newcombii WHITEEAVES, 1903, (GSC Loc. (1) C-176876 Type, GSC 102378 and (2) C-176878 Type, GSC
102379), see Table 3.
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of Quinsam colliery (Figure 4). Complete cored sections
were recovered from boreholes CR-25, CR-27 and CR-29
(Appendix B).

Sandstones of the Cumberland member consist of
subequal amounts of volcanic rock fragments, plutonic
quartz, plagioclase and kaolinized feldspar (Plate 8). An-
gular shape implies proximity to source. They are typi-
cally silty and poorly sorted, and are lenticular in form.
The siltstones are similar in composition to the sand-
stones and contain plant fragments and shell debris, in-
cluding bivalves, gastropods and crabs (Plate 9). The
mudstones are variably carbonaceous and often contain
silty laminae. Dark brown to black coaly mudstones are
often found as partings within the coal beds, which are
otherwise generally bright banded and clean. Soft, light
grey mudstones occur beneath the coals; they exhibit
abundant root traces and appear to be seat-earths to the
coals. Southeastwards from Middle Quinsam Lake, near
Stone Creek, the Cumberland member consists of distinc-
tively hematitic-weathering dark grey siltstones and mud-
stones, with only minor coaly stringers at its top.

The Cumberland member appears to have been de-
posited under generally paralic conditions, along a
coastal plain that was bounded by rolling hills of basement
rocks. The lenticular sandstones were probably deposited
by streams crossing the coastal plain, while the economic
coals were deposited in peat swamps well removed from
areas of clastic deposition. McCabe (1984) indicated that
organic matter deposited in these types of low-lying
swamps can accumulate into thick, high-quality peat and
would reflect the underlying topography, as is evidenced
by the No.1 coal bed.

The shell-bearing silty beds between the Quinsam
No.1 and No.2 coals were probably deposited under es-
tuarine conditions during a brief transgressive drowning
of the coastal plain. The hematitic-weathering beds at
Stone Creek overlie the thick Benson conglomerates.
They appear to represent a distal alluvial-fan environ-
ment, between proximal alluvial fans of the Benson mem-
ber and the coastal plain of the Cumberland member of
the Middle Quinsam Lake area.

The thickness of the Cumberland member reflects
the underlying basement topography. Its greatest thick-
ness is attained near Middle Quinsam Lake, where it is
25 to 45 metres thick, and contains one or two mineable
coal beds. In exposures along the south shore of Campbell
Lake the Cumberland member is altogether absent, indi-
cating that it pinches out to the north.

Eastward from Middle Quinsam Lake, isolated deep
boreholes (CR-27 and CR-29, Appendix B) indicate that
the Cumberland member interfingers with and pinches
out within the Benson member. It also pinches out against
the flanks of a large basement hill southwest of the con-
fluence of Iron River and Chute Creck. Farther to the

southeast at Stone Creek, the member is about 20 metres
thick and contains no significant coal beds (Section No.4,
Appendix A).

DUNSMUIR MEMBER

The Dunsmuir member comprises medium to
coarse-grained, white or light grey to greenish grey sand-
stones, with minor siltstones, mudstones, conglomerates
and coal beds which occasionally attain a mineable thick-
ness. Major coals are the Quinsam No.3 and No.4 beds,
near the base of the member, and the Chute Creek A, B,
C and D beds which are stratigraphically higher (Table 2).
Good sections of the Dunsmuir member are exposed
along Quinsam and Iron rivers (Figure 7). Cored sections
were recovered from boreholes CR-25, CR-27 and CR-29
(Appendix B).

In the northwestern part of the study area, near
Middle Quinsam Lake, the Dunsmuir sandstones are
typically medium to coarse grained and white to very light
grey, locally weathering to pale yellow or pink tones. They
consist of subequal amounts of plutonic quartz and pla-
gioclase feldspar, with accessory hornblende and magne-
tite. Volcanic rock fragments are a minor constituent,
perhaps 5 to 10 per cent of the framework grains near the
Quinsam mine, but gradually increasing southward to 20
to 25 per cent along the lower reaches of Chute Creek, as
illustrated in Plate 10.

Along the canyon of Quinsam River north of Middle
Quinsam Lake, a thin but distinctive bed of fine-grained
black sandstone is exposed at Station N 124 (Figure 4). It
contains abundant magnetite, which locally comprises 50
per cent of the rock by volume. It is underlain and overlain
by light grey sandstones containing minor heavy-mineral
laminae.

Dunsmuir sandstones contain an abundant trace-fos-
sil assemblage including Thalassinoides, Ophiomorpha,
Teredolites and Pelecypodichnus (Plate 11). Body fossils
are comparatively rare, but include Ostrea, Inoceramus,
poorly preserved brachiopods, and trigoniid bivalves re-
sembling Myphorella (Eastwood, 1984).

Conglomerates within the Dunsmuir member occur
as thin bands and stringers (Plate 12). A fairly persistent
conglomeratic horizon occurs at the immediate base of
the member, in the roof of the Quinsam No.2 coal bed.
Several thin conglomerate bands occur both above and
below the Chute Creek coal beds, which are much higher
in the member. Dunsmuir conglomerates are readily dis-
tinguished from Benson conglomerates by their charac-
teristic abundance of plutonic clasts.

Dunsmuir mudstones and siltstones resemble those
of the Cumberland member, but are much less abundant.
Dunsmuir coals are somewhat dirtier than the Cumber-
land coals, in terms of both inherent ash content and
amount of rock bands.
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Plate 10. Photomicro-
graphs of Dunsmuir
sandstones (x-nicols),
illustrating the increase
in volcanic material
from the north to the
south of the Quinsam
sub-basin, (Stations N §
and N 280, Figure 4); A
- Volcanic rock frag-
ments, B - Quartz, C -
Plagioclase feldspar.

Plate 12. Pebble congloeate (above dotted line in photo),
Dunsmuir member, Quinsam River.

Plate 11. Fossil from Station 18, above the No.2 coal bed (Figure
4); Teredolite sp., (GSC Loc. C-176879 Type, GSC 102380)
see Table 3.
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The Dunsmuir member appears to have been depos-
ited under dominantly marine conditions, along a shallow
sandy shelf which was bordered by a complex of beaches,
spits and bars (Plate 13). Isolated hills of basement rocks
remained exposed during at least the early stages of
deposition of the member. Most of the shelf sandstones
were deposited below fairweather wave base, but still
within range of reworking by storm waves. The iron-rich
sandstones probably represent an ancient beach placer.

The coals and associated mudstones were probably
formed in back-barrier lagoons. Cotter’s study (1982) of
the Sabinas basin of northern Mexico, described coals of
back-barrier origin as laterally extensive seams which
could reach thicknesses of 3 metres, interbedded with
bioturbated mudstone. He believed that the development
of these seams took place during periods of long-term
environmental stability. The thinner coals would be de-
veloped in areas subject to rapid progradation and peri-
odic marine transgression (Plate 14). In general, these
types of coal are high in sulphur and ash. This would
appear applicable to the Dunsmuir coals. It is likely that
the lagoons were sheltered from most clastic sedimenta-
tion but were occasionally overrun by turbid storm surges

Platé 13. Dunsmuir sandstone, Quinsam River, illustrating
beach-foreshore bedding, with truncated sets of low-angle
parallel-laminated sand. Scale is Sharon Chapman.

which deposited partings of sediment within the coal-
forming peats.

The upper part of the Dunsmuir member has been
removed by erosion throughout the study area. Its maxi-
mum preserved thickness, as indicated by boreholes,
ranges from about 150 metres between Middle Quinsam
Lake and Iron River, to about 230 metres west of Lukwa
Lake.

STRUCTURE

An essentially monoclinal, northeast-dipping succes-
sion of Nanaimo Group rocks overlies complexly de-
formed basement in the study area. Although most minor
structures within the basement rocks are truncated by the
basal Cretaceous unconformity, they cause considerable
local irregularity of the basement surface and therefore
control the distribution of the basal Nanaimo Group.

Regional dip of the Nanaimo Group is 8° to 12°
northeast. Along the northeastern side of the Quinsam
coalfield, persistent southwest-verging, narrow asymetric
synclines parallel the trace of the Boundary fault (Figure
4). Along the broad southwestern limbs of the synclines,
regional dips prevail, but are much steeper along the
narrow northeastern limbs, averaging 25° near Woodhus

Plate 14. Concretionary mudstone, between No.3 and 3 Leader
coal beds, Quinsam River.
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Creek and steepening northwards to over 60° north of
Quinsam River.

Several more localized folds have also been mapped,
their extent constrained mainly by lack of outcrop. A
southeast-trending anticline between Chute and
Woodhus creeks appears to be linked en echelon with the
synclines noted above. Two northeast-plunging synclines
are also present along the height of land between Oyster
River and Piggott Creck, and may be related to the south-
westward termination of a tear fault (Oyster fault) with
which they are roughly parallel.

Minor folds and buckles are common features of the
outcrops of coaly and carbonaceous zones in the Comox
Formation. Most of these features are probably due to
downslope creep of weathered bedrock, although subgla-
cial thrusting may also be responsible for the more in-
tensely crumpled structures.

Bedding-plane shear is very common in the coaly
zones of the Comox Formation. Shear is concentrated in
thin partings between thick, clean, hard coal beds. The
sheared partings are usually slickensided or pulverized,
and are recessive in comparison to the adjoining coals.
Soft, rooty seat-earth mudstones, where present beneath
coals, are also often intensely sheared.

Exposures of faults in the study area are rare, being
confined to road-cuts and canyon walls. Lack of fault
exposure is probably the result of erosional processes, as
suggested by Muller et al. (1981). Shattered rocks along
faults are more readily attacked by fluvial or glacial ero-
sion and are now usually concealed by elongate swamps
or stream beds. Closely-spaced exploration drilling at the
Quinsam coal property indicates that zones of faulting or
shearing often underlie linear swamps.

As in the rest of the Comox sub-basin of Georgia
basin, the Quinsam coalficld has undergone brittle, thick-
skinned deformation, characterized by moderate to steep
faults. Three sets of faults have been mapped in the study
area, and their relative ages discerned from offsetting
relationships. Classification of faults into sets is on a
geometric basis, and not all faults fit unambiguously into
one of the sets.

The oldest set (Set 1) comprises east-trending, steep
extensional faults, which form a series of horst and gra-
bens near Middle Quinsam Lake. Faults of Set 1 dip 45°
t0 65° to the north and south. Where seen in outcrop, they
are expressed as clean breaks in the strata, locally occu-
pied by thin veinlets of calcite. Normal drag is occasion-
ally observed in incompetent units such as coaly shales in
the hangingwall of Set 1 faults; drag folding does not
extend farther than a few metres from the fault surfaces.
In some cases, these faults display greater offset at the
basement surface than they do higher in the Comox coal
measures, resulting in thickening of the basal Cretaceous
rocks on the downthrown sides.

The next oldest faults, Set 2, are northwest to north-
trending, compressional faults which dip moderately to
steeply to the northeast and east. One example, the
Boundary fault, forms the eastern boundary of the
Quinsam coalfield, and several more, including the Al-
dyth, Eden and Red Bed faults, are exposed along the
northern wall of the Oyster River canyon. Faults of Set 2
dip 40° to 80° to the east. In outcrop, they are expressed
as recessive shear zones up to 20 metres wide. Fault
surfaces are marked by up to 15 centimetres of clayey
gouge, bounded on either wall by up to a metre of fault
breccia. Slickensides, where exposed, suggest that latest
movement is subhorizontal, with a dextral strike-slip
sense of shear.

The youngest faults, Set 3, are northeast to east-
trending tear faults, with near-vertical dips. Two faults
have been identified as belonging to Set 3: the Oyster fault
in the southern part of the Quinsam coalfield and the
Long Lake fault in the north-central part of the coalfield.
A third fault may form the northern boundary of the
coalfield along Beavertail Creek, although its mapped
position is based solely upon a strong east-northeast-
trending topographic lincament. Of these faults, only the
Oyster fault is well exposed; its trace is marked by a shear
zone, 5 to 10 metres wide, containing numerous closely
spaced shear surfaces upon which dextral slickensides dip
10° to 15° to the northeast.

Pre-Cretaceous basement rocks are locally intensely
sheared and isoclinally folded (Eastwood, 1984). Good
exposures of these features occur in the canyon of Iron
River (Plate 15). These basement structures are trun-
cated by the basal Cretaceous unconformity and dislo-
cated by faults of Set 1, and are therefore older than both.

Faults of Set 1 define a series of east-trending fault
blocks. Some Set 1 faults were active as growth faults
during the deposition of the basal Cretaceous Benson
conglomerates. Fault-associated differential sedimenta-
tion may have continued during the Cretaceous, as lines
of splitting and deterioration of the Quinsam coal beds
are locally parallel to Set 1 faults. The faults of Set 1 were
possibly formed during the initial episode of transten-
sional shear which resulted in formation of Georgia basin
as a crustal downwarp.

Faults of Set 2 define the eastern and southern mar-
gins of the Quinsam coalfield. They are of post-Nanaimo
Group age, as indicated by the absence of differential
sedimentation across them. Folding associated with these
faults is consistent with an early phase of southwest-verg-
ing thrust movement, while slickensides and rotated fault
breccias suggest a later phase of dextral strike-slip move-
ment. Similar displacement histories have been proposed
by Massey and Friday (1989) for thrust faults of the
Beaufort Cameron River system farther south in the Al-
berni area. Massey and Friday suggest that these thrusts
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Plate 15. A: Sheared pre-Cretaceous basement rocks, Iron River, photo courtesy of Ward Kilby. B: Brecciated material lying

unconformably on rocks in photo A.

are of early Tertiary age, which is consistent with offset
relationships at Quinsam.

Faults of Set 3 cut all other faults and folds in the
study area; they cut Nanaimo Group rocks but are in turn
truncated by the basal Pleistocene erosional surface and
are also overlapped by unbroken deposits of stony till in
the Mount Washington area (adjoining the Quinsam
coalfield to the southeast, Figure 3). Set 3 faults cut all
other faults and also displace Late Eocene to Early
Oligocene sills of the Catface plutonic suite, thus further
establishing their relatively late age.

COAL BED DESCRIPTIONS

All of the Quinsam and Chute Creek coals are
banded humic coals, of semibright to bright composition.
Most are demonstrably of autochthonous origin, showing
well-developed rooting in their floors, and having a later-
ally persistent banding of coal and partings. The upper
Dunsmuir coals of the Quinsam area, including the No.4
and overlying beds, and at least locally the No.3 bed,

contain a considerable amount of coarse organic mate-
rial, often recognizable as individual coalified logs mixed
with sandy sediment. These upper coals may therefore
represent thick and laterally extensive accumulations of
driftwood, with or without growth in place of salt-marsh
peats.

Some of the coal beds contain thin bands of an un-
usual, rusty weathering, granular coaly mudstone, termed
‘pelletstone’ by Perry (1986). The pelletstone comprises
fine to medium sand-size grains of dark grey, hard mate-
rial with brown, rusty weathering dolomite or siderite
rims, set in a matrix of black coaly mud. Pelletstone bands
tend to pinch out laterally within a few hundred metres.
They may represent altered tuffs, oolitic chemical precip-
itates or wind-blown sand deposits.

QUINSAM AREA

In contrast to the "type" nomenclature of Comox
Formation coal beds in the Cumberland coalfield, the
Quinsam coal beds are numbered from the base upwards
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Figure 12. Cross-section through the Quinsam area, southwest to northeast, as indicated on Figure 11.
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Figure 13. Detailed sections of coal beds No.1 and No.2 from the Quinsam area (see Figure 4 for station locations and Figure 7 for
stratigraphic legends).

Plate 16. Pit 2N; No.1 coal bed (1)
separated from the No. 1 Rider
bed (1R) by a mudstone parting.
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Figure 14. Detailed sections of coal beds No.3 and No.4 from
the Quinsam area (see Figure 4 for station locations and
Figure 7 for stratigraphic legend).

(Table 2). Stratigraphic correlations at Quinsam are
illustrated in Figure 7; an interpretion of structure using
borehole information is shown in Figures 11 and 12;
coal-bed details from measured sections are shown in
Figures 13 and 14.

NO.1 COAL BED

The No.1 coal bed is thick (usually 1.8 to 2.6 metres,
locally thickening up to 5.2 metres) and consists of very
hard, massive, bright-banded coal with minor thin bands
of hard, black coaly mudstone and pelletstone. The rock
bands within the No.1 bed do not readily part from the
coal. The coal usually contains finely disseminated pyrite
and locally contains abundant amber. Cleat is well devel-
oped but broadly spaced.

consists ot moderately hard, bright-banded, blocky coal
with abundant pyrite blebs and closely spaced cleats.

The parting between these twobeds is 0.3 to 0.5 metre
thick in the Quinsam mine (Pit 2N), north of Middle
Quinsam Lake. Downdip to the north, the parting thick-
ens to about 1.2 metres, while to the west towards Argo-
naut road (Figure 5), the parting rapidly thickens to about
13 metres. The No.1 Rider coal bed appears to merge with
the overlying No.2 coal bed farther to the west. A thin (0.4
to 0.8 metre) coal with mudstone bands locally directly
underlies the No.1 bed; this zone is designated the No.1
Leader bed. It is usually too impure to be considered
mineable.

The No.1 bed is thickest and cleanest along its out-
crop on the north and south sides of Middle Quinsam
Lake. Several small, isolated basement highs interrupt
and affect coal thickness of the No.1 bed in this area. Coal
bed sections from locations in Pit 2N of the Quinsam
colliery illustrate the effect of floor topography on coal
thickness (Figure 13). In some cases these highs are
bounded by areas of thin, impure coal. To the east of
Middle Quinsam Lake and north of Long Lake, the No.1
bed thins and coalesces with the overlying No.2 bed; it is
locally absent. Coal bed section N 302 (Figure 13) shows
the close approach of the No.1 and No.2 beds at Curcio’s
prospect, east of Middle Quinsam Lake. Farther to the
east, towards Iron River, the No.1 bed pinches out against
the flank of a basement ridge.

The No.1 bed appears to be absent on the south side
of the ridge at Chute Creek, either due to facies change
and nondeposition, or due to this area having remained
above base level during deposition of the coal-forming
peat. To the west of Middle Quinsam Lake, the No.1 bed
gradually thins and passes laterally into dark mudstone
with coaly streaks. The westward limit of mineable coal is
well defined by closely spaced boreholes, and lies a short
distance west of the Argonaut road. The northward limit
of the No.1 coal bed is not known. Boreholes east of
Quinsam River show that it has thinned, but is still mine-
able. Boreholes west of the river, towards Lukwa Lake,
stopped above the coal bed.

Where the No.1 Rider bed is present, the immediate
roof of the No.1 bed is weak, sheared grey to brown
mudstone of the Rider parting, overlain by the Rider coal.
The main roof of the No.1 coal bed is moderately strong,
laminated, grey to greenish grey siltstone with sandy
streaks. This siltstone slakes readily in the presence of
moisture and could cause unexpected roof failure. This
factor was assessed carefully in planning the underground
operations at the Quinsam mine.
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