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INTRODUCTION

This project continued the 1:50 000-scale digital mapping
and compilation program in the Peace River coalfield of
northeastern British Columbia. The area mapped in this on-
going study reflects a continuing interest in the coal-bearing
strata and structural relationships found in the Rocky Moun-
tain Foothills. The regional northwest structural trends have
necessitated the inclusion of half-map sheets for comptete-
ness. The areas mapped this year are located to the west and
north of the map shueets completed in previous years (Figure
4-7-1). Two crews. each consisting of a geologist and an
assistant, completed the mapping. Peter Jahans and Kevin
Yakiwchuk mapped sheets 93P/12 and 930/9 (Jahans, 1992,

this volume). This article will deal witt the vork done by
the authors on the Le Moray Creek (930v/8) a «d the Carbon
Creek map sheets (930/15).

The goal of the digital mapping and comp lation project
is to produce geology maps and databases in . ligital fornat.
This will allow distribution of -he computer i es contaii .ng
maps with the edited and refinzd data. as vell as all the
original raw data used in drawing the m: ps. Users will bave
the option of examining and mznipulating th: data.

An important aim of this year's study was ) integrate the
use of geographic information systems (GIS | in this case
QUIKMap®, into the field mapping progrm. The data
gathered in the field were combined wita infc rmation com-
piled from previous Open File publications, cc al assessmeant
reports and petroleum borehole data, intc a compute-
database. This database will be used i1 corjunction with
QUIKMap software and TRIM® base-map di ta to generate
computer-drafted geology maps. The mups w il be releised
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Figure 4-7-1. Location map showing the arcas mapped as part of this year’s study.
Areas mapped in the previous years are also indicated.
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MAP

S
ERIES CODE

GROUP FORMATION

THICK
[41%D]

LITHOLOGY

UPPER

CRETACEOQUS uKcr CRUISER

Dark grey marine shale with sigeritic

150 concretions; some sandstione.

Ko GOODRICH

Fine—grained, crossbedded sandstone; shale

150 and mudstone,

KHA HASLER

FORT

Silty dark grey marine shale with sider tic
concretions; siltstone in lower part,

300

ST

JOHN KBC | BOULDER CREEK

Fine—-grained, well-sorted sandstone;
massive conglomerate; normarine sandstone
and mudstone and coal,

KH HULCROSS

Dark grey marine shale with sideritic

concretions.

LOWER Ke GATES

Fine—grained, marine and nonmarine
sandstomes; conglomerate; coal; shale
sandstone.

and

CRETACEOUS

K M MOOSEBAR

Dark grey marina shale with sideritic
concretions; glauconitic sandstone and
pebbles at base,

K GE ! GETHING

BULLHEAD

Fine to coarse-grained, brown, calcareous
carboraceous sandstone; coal;} carbonaceous
shale, and conglomerate,

1000

Kco CADOMIN

I 200

Massive conglomerate  containing chert and
quartzite pebbles and sandstone.

KBl BICKFORD

Sandstone; fine-grained and cilty shale,

200 carbonaceous in part; coal,

MONACH

Kwmc
MINNES !

Fine grained argillaceous sandstones, massive
fime fo coarse—graired guartzose

120 .
sandstones and quartzites,

KB8P . QEATTIE PEAKS

Interbedded
silty shales,

fine-grained sandstone and
290

JKMT MONTEITH

320

Fine-grained sandsteones; white, fine to
coarse—-graned guartzose sandstones,

FERNIE
JURASSIC JF

Calcareous and phosphatic shales; rusty
weathering shales; glauconitic siltstone;
sideritic shales; and in upper part thinly
interbedded sandstcne, shale, and
siltstone,

200

TRIASSIC TRs

CUNDIVIDED?

Limestone; dolomite; calcareous siltstone

600 and sandstones, some anhydrite,

Table 4-7-1. Stratigraphic Table. Formation thicknesses given are average.

in 1992 as Open File map sheets 930/15, 930/9 and half-
map sheets 930/8, 93P/12 and 930/10.

LOCATION AND ACCESS

The areas mapped on the Carbon Creek and the Le Moray
sheets covered approximately 1300 square kilometres in the
Racky Mountain Foothills of northeastern British Colum-
bia. Elevations in the region range from 700 to 2000 metres,
with treeline at 1500 to 1600 metres. Vegetation varies from
mature stands of pine and spruce to alpine tundra at the
higher elevations.

The town of Chetwynd provided a convenient base for
the study. The Le Moray Creek map area to the west of
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Chetwynd was reached by the John Hart Highway (No. 97),
and the Carbon Creek map area to the north by Highway 29.
In both areas a network of gravel roads, logging roads and
old well-roads provides local access using a four-wheel-
drive truck. Mountain bikes were used where roads were
impassable by truck. Most of the cut lines, seismic lines,
creeks and streams could be traversed only on foot,

This was the first year that mountain bikes were used on
this project. They proved durable enough to handle the
rough terrain and negotiating washouts and deadfalls was
easier than with motorized bikes. Mountain bikes appear to
be a viable alternative to the use of small four-wheel-drive
all-terrain vehicles and motorcycles and they require mini-
mum maintenance, no fuel and have a low impact on the
environment.
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STRATIGRAPHY

Strata ranging in age from Early Cretaceous to Jurassic
are exposed in the map area. Progressively older formations
are exposed southwestward. The succession includes both
marine and nonmarine sediments of the Fort St. John, Buil-
head and upper Minnes groups. These overlie the older,
predominantly marine sediments found in the rest of the
Minnes Group and the Fernie Formation. Triassic carbonate
rocks of the Rocky Mountain Front Ranges are exposed in
the southwest half of the Le Moray Creek map area and
along the western edge of the Carbon Creek map area. The
formations found in the region are summarized in Table
4-7-1.

PrEVIOUS WORK

The stratigraphic nomenclarure used for the study area is
that of the Geological Survey of Canada and is derived from
the work of DE Stott (1967, 1968, 1973, 1982). This
nomenclature is used to maintain continuity with previous
years” mapping on this project (Hunter and Cunningham,
1991a, b; Kilby and Johnston, 1988a, b, ¢; Kilby and
Hunter, [990; Hunter, 1990, Kilby and Wrightson, 1987a, b,
¢). Detailed descriptions of the stratigraphy are provided by
Stott (1967, 1968, 1973, 1982) and Hughes (1964, 1967).
The stratigraphy of the Bullhead Group and younger strata
in the area has also been described by Kilby and Wrightson
(19873, b, ¢), Kilby and Johnston {1988a, b, ¢) as well as
Hunter and Cunningham (1991a). Descriptions of the Get-
hing Formation in the Carbon Creek region can be found in
Gibson (1985).

Previous mapping in the Carbon Creek area includes
waork by Legun (1987, 1988), This mapping covered much
of the map sheet. seowork in the Carbon Creel area concen-

rated on areas o e south and sestosohere new road access
procoades additiona! mlormation that was not avatlable 1o
o e cwcthere s D etashed deseriptions on e Nimaes anid
Booead Conp e e e ares e prosaded by Legun
(R R

Boecase provion ~ descnpuons of the stratgraphy are
(uite estensive, ondy o brief deseription which highlights

the variations in th e sds area witl be provided here.

Frrsie Foryiarton

The Jurassic Fernse Formation consists predominantly of
dark grey to black marine shales. The upper 25 1o 50 metres
1s composed of interbedded sandstones, siltstones and
shales, is more resistant, and is more readily preserved in
roadcut outcrops than the rubbly, recessive marine shales
below.

MINNES GROUP

MONTEITH FORMATION

The Monteith Farmation is Jurassic to Early Cretaceous
in age. It consists of very resistant, massive, clean, fine to
medium-grained marine sandstones and quartzites with
minor shales and argillaceous sandstones. It forms resistant
ridges throughout most of the map area.

Genlogical Fieldwork (991, Paper 1992-1

BEATTIE PEAKS FORMATION

The Early Cretaceous Beattie Peaks Forma ion comprises
thinly bedded, fine-grained sandlstones, siltstones and silty
shales. In the Le Moray Creek area it is typically recessive.
To the north, in the Carbon Creek map area, the formation
consists of cleaner sandstones and quartzites and becamnes
less recessive,

MONACH FORMATION

The Monach Formation is Early Cretacecus in age and
consists of resistant, medium to coarse-graine d, clean sind-
stones and quartzites with m nor shale. It 1>rms resivart
ridges through much of the map area. In the s suth, in tha Lz
Moray Creek map area, the upper contact of he Monach is
often marked by a white, coarse-grained que rtzite.

STRATIGRAPHIC VARIATIONS IN THE LOWER PART
OF THE MINNES GROUP

The Monteith and Monach formations often appear very
similar in outcrop and sometiraes can only be distinguished
on the basis of stratigraphic pcsition. Hughi s (1967 sug-
gests that the Monach, Beattic Peaks and M onieith nct be
separated into formations in the western p:rt of the Pine
Valley, where there are no thick juartzites to 11ark the tcp cf
the Monach or Monteith, and there is an incr :asing arn zunt
of sandstone in the Beattie Feaks Format on. To some
extent, this is apparent in the ‘western haif »f the Cahon
Creek area. Here, it becomes icreasingly d fficult o dis-
tinguish between the three formations, althou gh the Beattie
Peaks sandstone beds tend to be more thinl/ bedded than
those found in the Monach or Monteith forn ations,

BICKFORD FORMATION

The Early Cretaccous Bicktord Formatic n. defined by
Stott. consists of fine o medin-grained, browa uninated
sandstones interhedded with cark grev shades and iy
shides. It is sometimes carbonaceous. wth - ome thin coal
seams, In the Le Moruy Cree<inap area, the it com ains
numerous coal seams varying from a few entimetres 1o
over a metre thick; woody imprints and fossils are also
found. In the Carbon Creek area there is much less coa but
some woody fossils and imprints are preser t. The urit is
simifar to the Gething Formation, and to the 3renot Fo ma-
tion described by Hughes (1964, 1967), The criteria used by
Hughes to define and describe the Brenot For nation mav be
more suitable for mapping this unit in the Le Moray Creek
area.

BuLLHEAD GROUP

CADOMIN FORMATION

The Cadomin Formation is a resistant con :lomerate unit
of Early Cretaceous age and consisting pre jominantly of
beds of well-rounded chert-pebble congl imerate, very
coarse grained cherty sandstones and grits, together with
recessive beds of carbonaceous mudstone, fine-grained
sandstone and thin coal seams.

In the Carbon Creek map area, the prominent -or-
glomeratic units of the Cadomin, observed ir the Le Moray
Creek area to the south, are no longer preient. Herc the
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Cadomin generally consists of thick-bedded, medium to
coarse-grained resistant sandstones and gritty to pebbly
sandstones, carbonaceous shales, dark grey shales, some
grits and minor coal. This unit is similar to the description
of the Dresser Formation defined by Hughes (1564). The
criteria used to define the Dresser Formation may be more
suitable for mapping the unit in this area.

GETHING FORMATION

The Early Cretaceous Gething Formation comprises
interbedded fine to medium-grained brown sandstones, dark
grey shales. mudstones and siltstones, with carbonaceous
shales and coal. It also contains conglomerates and grits.
Carbonaceous material, woody fossils and imprints, and leaf
fossils and imprints, are locally abundant and are generally
found in argillaceous sandstones and sandy siltstones. Coal
seams are generally about 1 to 1.5 metres thick, but reach up
to 3 metres thick.

STRATIGRAPHIC VARIATIONS IN THE BICKFORD
FORMATION AND BULLHEAD GROUP

Hughes (1967) suggests that in the western foothills,
especially west of Mount Bickford in the Pine Valley, it
becomes difficult and impractical to divide the Gething,
Cadomin and Bickford formations. Although the lithologi-
cal criteria that define the formations in the Le Moray Creek
area do not always suffice in the Carbon Creek area, it is
possible to separate these units into mappable formations by
recognizing the variations in lithology that are present.

The presence of grits and conglomerates in the Gething,
together with a decrease in distinct coarse-grained units in
the Cadomin, can make it difficult to distinguish between
these two units in the Carbon Creek area. Here, the
Cadomin can be very similar in appearance to the lower part
of the Gething. The contact is marked by some thick,
coarse-grained sandstone and pebbly sandstone units near
the top of the Cadomin. Conglomerate is found in the upper
Gething (Gibson. 1985).

The Bickford Formation is more recessive with less coal
than to the south in the Le Moray Creek area. There is a
greater proportion of thick sandstones in the Cadomin and it
is still more prominent than the Bickford in this area.

Fort ST1. JOouHN GROUP

Strata of the Fort St. John Group are exposed only in the
northeast corner of the Carbon Creek map area. The Moose-
bar and Gates formations form most of the outcrops exposed
along roadcuts and creeks. No coal or carbonaceous sedi-
ments were found i the Gates. The Boulder Creek Farma-
tion lacks the massive conglomeratic units seen in the prom-
inent ridges to the south in previous years’ mapping. Near
the Peace River it consists mostly of sandstone and shale
(Stott, 1982).

STRUCTURE

The northwesterly structural trend found in the Rocky
Mountain thrust and fold belt is reflected in the study area.
Traces of fold axes and faults on the map follow this
regional trend.
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Most of the areas mapped this summer are within the
inner foothills, and the style of structural deformation
reflects this. The broad, gentle folds and box folds observed
in previous years to be fairly typical of the outer foothills
deformational style are not common here. The folding is
tighter, with more steeply dipping limbs; it is often associ-
ated with the thrust faulting that can be traced at surface.
Fold axes trends are very shallow. Eigen vector analysis of
all the outcrop orientations was completed using TRI-
POD@®, an interactive structural analysis package for use on
microcomputers, indicating a regional fold axis with a trend
of 136° and a very gentle plunge of only about 1° Figure
4-7-2). Fold axes may undulate in gentle waves with wave-
lengths of several kilometres as plunges change from south-
west to northeast and back again, along an axial trace. Initial
analysis suggests that the folding is cylindrical in domains
limited in scale to several square kilometres.

The Carbon Creek area is dominated by two major syn-
clines that can be traced over much of the map area. The
Carbon Creek syncline in the east and the West Carbon
Creek syncline in the west, expose significant coal seams in

EQUAL

AREA  SCATTER PLOT
Pl DIAGRAM

NUMBER  OF QUTCROPS = 3027

TREND PLUNGE EIGENVALUE/ 3027
45, 4 42.0 0.5773
227.0 48,0 0.37B5
1361 0.8 0.0462

Figure 4-7-2. Pi diagram showing poles to bedding for
all outcrops in the Carbon Creek - Le Moray Creek
database. Distribution of poles and eigen-vector analysis
indicate a regional fold axis with trend 136° and 1° plunge.
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the Gething Formation. In the Le Moray Creek map area the
Goodrich synclinorium exposes coal-bearing Gething in the
north-central part of the area and Brenot on the southeast,

Linear fault traces that crosscut topographical contours
indicate most faults are steeply dipping. Most of these faults
are west-dipping thrusts. The Pardonet fault, along the west-
ern edge of the Carbon Creek area, is a the major thrust fault
in the region and marks the boundary of the Rocky Moun-
tain Foothills to the east and the Rocky Mountain Main
Ranges to the west. Triassic carbonates have been uplifted
and exposed in the hangingwall to overlie Lower Cre-
taceous and Jurassic rocks. The Carbon thrust, east of Car-
bon Creek, brings Minnes Group and Fernie Formation
strata into contact with rocks of the Fort St. John Group,
East-dipping thrust faults have been mapped in the north-
central Carbon creck area by Legun (1987, 1988). The only
major normal fault is the Burnt normal fault in the Le Moray
Creek map area.

DATA COMPILATION AND COMPUTER-
AIDED GEOLOGIC MAPPING

The data compiled from coal assessment reports (explora-
tion maps, coal boreholes, exploration reports} in
COALFILE®, as well as oil and gas drill-hole data
obtained through the Petroleum Branch, were entered into a
computer database. Formation boundaries and structural
traces were also digitized from several coal assessment
report maps using QUIKMap so that geological traces could
be displayed in conjunction with outcrop data. QUEKMap
provided a convenient means to combine, organize, edit and
display large quantities of data. The database compiled for
the Carbon Creek and Le Moray map areas currently con-
tains over 3700 oultcrops and 369 drill holes, including the
outcrop data gathered from traverses during this summer’s
field season (Figures 4-7-3 and 4). TRIM data (produced by
the Ministry of Environment, Lands and Parks) provide a
digital base-map, including contour, cadastral, drainage and
cultural information.

A computer brought into the field was used to combine
the compiled data and the TRIM topographic data to plot
base-maps used with 1:20 000-scale airphotos for mapping.
Outcrop data collected in the field was periodically added to
the outcrop database. Using the compiled data and the field
data in conjunction with QUIKMap made the microcompu-
ter an on-site, interactive tool integrated into the field map-
ping process, as opposed to merely an electronic file cabinet
for geological data.

The database will continue to be updated until the Open
File maps are produced. Eventually the data files and the
geology map QUIKMap files produced for the study area
will also be made available for distribution. Much of the
raw, unedited data that cannot be displayed on the final
printed map will also be made available. With the outcrop
data, borehole picks, and formation and structural traces
stored in digital form, more detailed structural analysis can
be carried out using computers.

Geographic information systems software like QUIKMap
will make it possible to produce a complete geological
compilation map by combining and assessing all the infor-
mation in the database prior to the field season. Such a
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compilation map would provide a geological base map that
would highlight those areas nezding farther investigation.
This would maximize the use of the time avzilable during a
short field season, leading to increased praductivity By
incorporating the new information gathered each day with
the compilation base map, it is now possibl: to prodice a
first-draft geotogy map on the computer wl ile still i the
field (Figure 4-7-5).

ECONOMIC GEOLOGY

The only producing coal mines in the Peace River
coalfield are at Bullmoose and Guintette, to the south of the
areas mapped this summer. The two operations are mining
the coal measures of the Gates Formration although the
Gething Formation has also att-acted explor. tion attention.

PrREVIOUS EXPLORATION
CARBON CREEK AREA

The region mapped this year includes sev zral properties
that have been explored for their coal potenti fl. Utah Mines
Ltd. acquiried the Carbon Creek property in 1971, and the
West Carbon Creek property in 1978, The wo properties
covered the West Carbon Creek and Carbon C reek sync ines
in the north half of the Carbon Creek map she et between the
Pardonet fault in the west anc the Carton fa alt in the zast.
Exploration continued until 1982 and incli ded mapping,
trenching and drilling prograrns. In 1980, Guif Caiada
Resources Ltd. acquired the Whiterabbit block, which
included the south end of the West Carbon (’reek syncline
extending across Carbon Creek. Gulf surren dered the coul
leases for the Whiterabbit block in 1982.

The primary exploration targets were the coal scams
found in the Gething Formatior that is expo ed in the core
of both Carbon Creek synclines.

LE MORAY CREEK AREA

Gulf Canada Resources acquired the Goc Irich property
in 1979, It covered most of the Le Moray C1 2ek map shect
east of the Le Moray Creck valley and wa the target cf
extensive mapping, trenchingz and dritling program:. In
1942, a test adit was driven inte a Gething ccal seam ir thz
Lossan mine area, north of Brezion Creek, Coal seamrs ia
the Bickford Formation (the uppermost for nation ot the
Minnes has been mapped as the Brenot by Gulf Canada
Resources) were the primary target in the sc atheast cerner
of the Le Moray Creek area. lixploration ¢ontinued unt |
1984.

CoaL OCCURRENCES

Significant coal seams in the area we fouad in the Ge:-
hing Formation. Coal seams are also presert in the upper
Minnes {Bickford), although these tend to be thinner ard of
less importance than Gething ¢oals. The th n and discon-
tinuous seams of the Cadomin have yet to srove to be of
economic interest. Although economic coal sams are found
in the Gates Formation to the souath, no coal w as noted in the
Gates Formation exposed in the northeast corner of the
Carbon Creek map area.
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Coal samples were taken from seams in outcrops of the
Gething and Bickford formations. Samples were prepared
and analyzed using the methods outlined by Kilby (1986,
1989), Mean random vitrinite reflectance values (R .} have
been measured on some of the samples and range from 0.99
to 1.65. These samples fall in the high to low-volatile
bituminous rank, using the American Standard Testing
Materials classification (Stach, 1982).

Coal samples were taken from the Gething Formation in
the Le Moray Creek and Carbon Creek areas. The seams
that were sampled were between 0.2 and | metre thick. Coal
seams in the Gething Formation in the Carbon Creek area
are known to vary from a few centimetres to over 4 metres
thick, and show marked latera) variations in thickness (Gib-
son, 1985). In the Le Moray Creek area, Gething coal seams
may be up to 5.5 metres thick, however, the average thick-
ness ranges from 0.5 to 1 metre thick over the whole area.

The coal samples from the Gething Formation that have
been analyzed have R, values from 0.83 to 1.57. The
samples which showed the least amount of weathering in
outcrop had reflectance values of 1.35 to 1.57 (medium-
volatile bituminous to low-volatile bituminous rank).

The coals sampled in the Bickford Formation are from
the Le Moray Creek map area, north of Brazion Creek. The

seams that were sampled are 0.2 to 1 metre thick. Seams as
thick as 3 metres can be found here. No significant searns
were noted in the Bickford Formation in the Carbon Creek
area.

Mean random reflectance values for Bickford coal sam-
ples range from 1.17 to 1.65. The single sample with reflec-
tance of 1.17 appeared weathered in outcrop. The other
samples varied from 1.46 to 1.65, placing them at the low-
valatile bituminous rank, or mear the boundary of the
medium and low-volatile bituminous rank.

CURRENT EXPLORATION ACTIVITY

There is no current exploration for coal in the area.
Vitrinite reflectance values in the bituminous range, and the
number of coal-bearing formations, suggest this area would
be of potential interest for developing coalbed methane
production. The thicker seams of the Gething Formation are
one possible target, although the thin but numerous seams
of the Bickford may also be of interest,

There was a great deal of conventional gas exploration
activity in the region this summer. Several wells are already
in production, with several more nearing production. New
wells are currently being drilled and more are proposed in
both the Le Moray Creek and Carbon Creek map areas.

PaLEOFOIL

Figure 4-7-5. First draft of geologic map for the Carbon Creek area, combining compiled data and maps with the data collected
in the field. Software such as QUIKMap will allow the first-draft maps to be completed on the computer while still in the field.
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Targets are generally the deeper Triassic limestones which
only outcrop in the Rocky Mountain Main Ranges.
Regional mapping can indicate structural trends which may
be expressed at decper levels as structural traps and so be an
important consideration in selecting targets for gas
exploration.
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