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QUATERNARY

PALEOGENE

Paleogene conglomerate: conglomerate and sandstone: compositionally
immature, various shades of brown and reddish-brown, sandstone is typically
crossbedded, poorly to well indurated; and minor basalt: aphanitic, dark grey,
amygdaloidal to massive; unit is locally preserved in modern river valleys.

Pcg

Beaver River Alkaline Complex: volcanic rocks: plagioclase-, amphibole-,
EB olivine-, nepheline-, and pyroxene-phyric, black to grey to greenish-grey,
unfoliated; trachyte: feldspar-, amphibole-, and pyroxene-phyric, very finely
crystalline, light to medium grey or greenish-grey, massive to weakly foliated,
forms resistant plugs; and conglomerate: clasts of trachyte and quartz arenite,
rounded granule- to cobble-sized clasts, light brown.

Ting Suite: syenite: dominated by white feldspar with lesser biotite, coarsely
ET crystalline, grey, unfoliated; and intrusive breccia: aphanitic, greyish-red and
pale green; xenoliths include coarsely crystalline pink syenite, volcanic rocks,
and quartz sandstone.

CRETACEOUS

Dunvegan Formation: sandstone: lithic wacke, light grey to beige, laminated,
crossbedded, or massive; interbedded with minor conglomerate: chert-pebble,
brown to grey; shale: silty, dark grey; and coal.

uKD

Lepine Formation and Sully Formation: shale: dark grey; interbedded with
mudstone: dark grey; and siltstone: slightly sandy, dark grey, locally laminated;
minor sandstone: lithic wacke, grey or greenish-grey, thin-bedded, sideritic
concretions common.

KLS

Sully Formation: shale: dark grey, sideritic concretions; and siltstone: dark
grey, sideritic concretions; interbedded with shale: silt content increases in
upper part of unit.

KSu

Sikanni Formation: sandstone: lithic wacke, commonly glauconitic or
calcareous, greenish-grey, thick-bedded, typically thinly laminated and
crosslaminated; interbedded with minor siltstone: greenish-grey or grey; and
shale: dark grey.

KSk

Lepine Formation: mudstone: dark grey, sideritic concretions; interbedded with

KLe

Scatter Formation: sandstone: lithic wacke, glauconitic, greenish-grey, thin- to
thick-bedded, laminated, locally bioturbated; minor mudstone: brown to dark
grey, sideritic concretions; Zoophycos burrows common; mudstone more
abundant in middle part of unit.

KSc

Tussock Member: sandstone: lithic wacke, glauconitic, greenish-grey,
thin- to thick-bedded, laminated; interbedded with minor siltstone:
grey; Zoophycos burrows common; semiresistant.

KSc-T

Wildhorn Member: mudstone: brown to dark grey, sideritic
concretions; recessive.

KSc-wW

Bulwell Member: sandstone: lithic wacke, glauconitic, greenish-grey,
thin- to thick-bedded, laminated and crosslaminated; interbedded with
minor siltstone: grey; Zoophycos burrows common; ridge-forming.

KSc-B

Chinkeh Formation and Garbutt Formation: Chinkeh Formation: sandstone
and conglomerate: variably cherty and silty, brown to grey, locally laminated or
bioturbated, a few metres thick; overlain by Garbutt Formation: shale and
siltstone: locally sandy, dark grey to black, interbedded, sideritic concretions.

KCG

Garbutt Formation: shale and siltstone: dark grey to black; interbedded,

KGr

Chinkeh Formation: sandstone: quartz arenite to lithic wacke with variable
chert content, brown to grey, laminated, bioturbated; interbedded with
siltstone: argillaceous, grey; conglomerate: chert-pebble, at base of unit;
woody or plant debris common; 2—-40 m thick.

TRIASSIC

Grayling Formation and Toad Formation: shale: grey, red, and green;
interbedded with sandstone: brown, thin- to thick-bedded, laminated or
massive, locally bioturbated; minor siltstone: brown to grey; locally calcareous
or phosphatic; shalier and more recessive at base.

RGT

PERMIAN

Tika formation and Fantasque Formation: Tika formation: limestone and
dolostone: shaly, silty, or sandy, medium to dark brown, beige-weathering, very
thin- to medium-bedded, massive to crosslaminated or crossbedded, rare
brachiopods; overlain by Fantasque Formation: chert: dark grey to white,
rusty-weathering, well bedded, spiculitic; rhythmically interbedded with shale
and siltstone: siliceous, dark grey to dark brown; unit locally cliff-forming.

CARBONIFEROUS

Mattson Formation: sandstone: quartz arenite, locally cherty or calcareous,
grey to beige, grey- to orange-weathering, thin- to very thick-bedded,
crossbedded; interbedded with minor shale or siltstone: dark grey; limestone:
grey, fossiliferous; and dolostone: orange; ridge- or cliff-forming.

PTF

CMa

Mattson Formation, middle and upper members: sandstone: quartz
arenite, locally cherty or calcareous, grey to beige, massive or
crossbedded; interbedded with minor limestone: grey, fossiliferous;
and shale: dark grey; ridge- or cliff-forming.

CMa-mu

Mattson Formation, upper member: sandstone: quartz arenite, locally
cherty, calcareous, or dolomitic, light to medium grey, commonly

shows large-scale crossbedding; interbedded with minor limestone:
grey, cherty and siliceous, typically fossiliferous with crinoids,
brachiopods, bryozoans, and corals; dolostone: brown to orange; and
shale: grey to green; resistant.

CMa-u

Mattson Formation, middle member: sandstone: quartz arenite, locally
cherty, grey to beige or brown, thick-bedded, fine- to large-scale
crossbedding, poorly to well indurated; interbedded with minor

siltstone and shale: medium to dark grey; unit typically contains
sharp-based fining-up packages; resistant.

CMa-m

Mattson Formation, lower member: sandstone: quartz arenite, very
fine- to fine-grained, light grey or beige, grey- to orange-weathering,
thin- to medium-bedded, typically crosslaminated, well indurated,
trace fossils common; interbedded with minor siltstone and shale:
dark grey; dolostone: orange, massive; unit typically contains
coarsening-up packages; moderately resistant.

CMa-I

Flett Formation and Golata Formation: Flett Formation: limestone: cherty, grey,
skeletal wackestone to packstone and lesser grainstone, massive; interbedded
with minor shale, mudstone, or siltstone: calcareous, spiculitic; and sandstone;
overlain by Golata Formation: shale and mudstone: silty, dark grey to black;
minor limestone and dolostone: fossiliferous; and sandstone: muddy.

CFG

Golata Formation: shale and mudstone: silty, dark grey to black; minor
limestone and dolostone: fossiliferous; and sandstone: muddy; proportion of
carbonate decreases whereas sandstone increases upsection.

Prophet Formation: chert: spiculitic, calcareous or dolomitic, dark grey,
CP greyish-orange-weathering, well bedded; rhythmicallly interbedded with
limestone: cherty, medium to dark grey, skeletal wackestone to packstone;
sandstone; and shale: black to dark grey; mega-scale intraformational
truncation surfaces common.

DEVONIAN to CARBONIFEROUS

Besa River Formation: shale: dark grey to black, locally beige-weathering,

DCBR scattered siderite nodules; interbedded with minor sandstone; siltstone;
lithoclast breccia: brown, grey- to orange-weathering; and dolostone or
limestone: orange to grey, uncommon with increasing proportion upsection.
Headless Formation: limestone: argillaceous, dark grey to black,

DHe medium-grey-weathering; interbedded with minor limestone: crinoid-bearing

grainstone, grey, thin-bedded, contains a distinctive variety of crinoid ossicle
with a double axial canal; and shale: black; unit is resistant.

Dunedin Formation: limestone: locally dolomitic, mudstone to wackestone to
DD skeletal grainstone, medium to dark grey, grey-weathering, medium- to
thick-bedded, crinoid debris locally abundant; unit is resistant.

Magnetic declination 2014, 20°50'E, decreasing 23' annually.
Readings vary from 21°10'E in the NW corner to 20°28'E in the SE corner

of the map.

The Geological Survey of Canada welcomes corrections or additional
information from users.

Data may include additional observations not portrayed on this map.
See documentation accompanying the data.
Additional references are included in the map info document.

This publication is available for free download through
GEOSCAN (http://geoscan.nrcan.gc.cal).

Qs Quaternary sediment: gravel, sand, and silt: poorly consolidated to unconsolidated.

shale: silty, dark grey to black, fissile, recessive; lower part of unit contains ammonites.

sideritic concretions; minor sandstone: brown to grey, thin-bedded, finely laminated.

SILURIAN to DEVONIAN

Road River Group: shale and siltstone: locally calcareous, dolomitic, or
siliceous, dark grey to black fresh and weathered surfaces, locally graptolitic;
minor sandstone: very fine-grained; chert: very finely crystalline (porcellanite),
bedded; and limestone: locally fossiliferous.

SDRR

Road River Group, upper part: shale and siltstone: siliceous, dark
grey to black fresh and weathered surfaces, sparsely fossiliferous;
sandstone: very fine-grained, medium-bedded.

SDRR-u

Road River Group, lower part: shale and siltstone: locally calcareous
or dolomitic, dark grey to black fresh and weathered surfaces,
graptolitic; minor sandstone: very fine-grained, medium-bedded; chert:
very finely crystalline (porcellanite), bedded; and limestone:
brachiopods and crinoids locally present.

SRR

Muncho-McConnell Formation and Stone Formation: dolostone: locally sandy,
finely crystalline, light to medium grey, beige- to grey-weathering, medium- to
thick-bedded, locally laminated, locally vuggy, unfossiliferous; minor siltstone:
dolomitic, laminated; unit is resistant.

ORDOVICIAN to DEVONIAN

Ordovician to Devonian carbonate: dolostone and limestone: light to medium
grey, beige- to grey-weathering, generally thick-bedded, locally vuggy, locally
fossiliferous; unit is resistant, but not well exposed.

SDMS

ODc

ORDOVICIAN to SILURIAN

Ordovician to Silurian carbonate: dolostone: fine- to medium-crystalline, dark

OSc grey, dark grey-weathering, medium- to thick-bedded, fetid, fossiliferous; and
chert: black, occurs as discontinuous lenses; unit is resistant.
Ordovician sandstone: sandstone: quartz arenite, locally conglomeratic, grey
0OSs to beige fresh and weathering surfaces; conglomerate: quartz-pebble, clasts
subround to round; minor sandstone and siltstone: slightly dolomitic, very
fine-grained, very thick-bedded, bioturbated; unit is resistant.
ORDOVICIAN

Sunblood Formation: dolostone and limestone: fine- to medium-crystalline,
light to dark grey, mottled light brownish-grey- to beige-weathering, locally
laminated, commonly bioturbated; minor siltstone: dolomitic, tan fresh and
weathered surfaces, laminated; unit is resistant.

CAMBRIAN to ORDOVICIAN

Rabbitkettle Formation: limestone: silty, light grey to brownish-grey, finely
crystalline, nodular-bedded; and siltstone: locally dolomitic or sandy,
brownish-grey, thin-bedded.

Crow Formation: sandstone: locally calcareous or dolomitic, very fine- to
coarse-grained or conglomeratic, greyish-red to white, medium- to
thick-bedded, locally crossbedded; conglomerate: quartz-pebble and quartz
sandstone-pebble; and minor siltstone: micaceous, locally calcareous or
dolomitic, shaly, maroon or green, laminated; unit is resistant.

CRYOGENIAN

Pool Creek syenite: syenite: dominated by pink potassium-feldspar with lesser
dark chloritized biotite, medium- to coarsely crystalline, pink fresh and
weathering surfaces, unfoliated; unit is resistant.

€0cCr

Neoproterozoic argillite: argillite or siltstone: banded green to grey or

Pa greyish-red; and sandstone: very fine-grained, laminated or very thin-bedded,
soft-sediment slump folding is common; minor conglomerate:
matrix-supported, green; and a unique 20 m thick bed of conglomerate:
clast-supported, greyish-red, dominated by basalt clasts; unit is resistant and
commonly hornfelsed.

PROTEROZOIC

Proterozoic quartzite: sandstone: quartz arenite to quartzite, very fine- to
Ps medium-grained, white to light grey or greenish-grey, massive to laminated or
ripple crosslaminated; interbedded with minor siltstone: dark grey to black,
laminated; unit is resistant and commonly hornfelsed.
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NOTES

The geology of the La Biche River map area was previously published by Douglas (1976).
Additional stratigraphic and structural observations since then have allowed for a refinement of
Douglas’ interpretation, presented here. Revisions to map units and stratigraphic relationships in
the area have been derived from various sources (Fig. 1). Terminology for igneous rocks is
derived from Rowins and Francis (1995), Harrison (1981), and Pigage (2009). Stratigraphic
terms for the upper part of the sedimentary succession are taken from Stott (1982) and Leckie
et al. (1991) for Cretaceous units; Gibson (1975) and MacNaughton (2002) for Triassic units;
Harker (1963), Bamber et al. (1968), and Richards (1989) for Late Devonian, Carboniferous,
and Permian units. Early Permian carbonate, herein assigned to the informal Tika formation,
had been correlated with the Kindle Formation of northeast British Columbia (Henderson, 1989),
but Chung (1993) demonstrated that the Kindle Formation is Late Mississippian to Early
Pennsylvanian, overlapping with the Mattson Formation, so the term ‘Kindle Formation’ is not
used here.

Within lower Paleozoic strata, the La Biche River map area straddles the boundaries between
the MacDonald carbonate platform to the south, the Mackenzie carbonate platform to the north
and east, and the Selwyn shale basin in the northwest (Fig. 2). The resulting map-unit
terminology is drawn from each of these geological regions as follows: Taylor and Mackenzie
(1970), Norford et al. (1966), and Morrow (1978) describe units from the MacDonald platform;
Morrow and Cook (1987), Morrow (1982), and Ludvigsen (1979) describe units from the
Mackenzie platform; and Gabrielse et al. (1973), Cecile and Norford (1979), and Pyle and
Barnes (2000) describe shale-dominated units of the Selwyn basin. Pigage (2009) summarizes
the relationships between these units within the western La Biche River area and discusses
locally defined Neoproterozoic and Cambrian units (see Fig. 2).

The following discussion outlines stratigraphic features that influenced the organization of map
units across the La Biche River area. Lepine and Sully formations are combined where the
intervening Sikanni is not well developed; the combined interval includes Sikanni-equivalent
strata. Chinkeh and Garbutt formations are combined where the Chinkeh becomes too thin to
map separately. Although the Chinkeh Formation was not observed in the western part of the La
Biche area, it may be present at the base of the Garbutt Formation. A pre-Cretaceous southern
tilt to the region is recorded by erosionally thinned Permian and Triassic strata beneath the
Cretaceous strata in the north. Exposures of Triassic strata are generally few and incomplete,
but a coarsening-upward trend within the combined Grayling and Toad unit was observed. The
shale-dominated base can be assigned to the Grayling Formation, and the sandier upper portion
probably belongs in the Toad Formation. Permian units, Tika formation and Fantasque
Formation, are combined because they are too thin to map separately on steep fold limbs; both
become increasingly shaly and recessive westward and may be indistinguishable from each
other and the base of the Triassic Graying and Toad unit. Poor exposure combined with possible
facies variations is the reason for combining some or all of the members of the Mattson
Formation in the western portion of the map area. Thinning of the Golata Formation in the
northeast corner of the map required inclusion of the Golata with the underlying Flett Formation.
Though not shown separately, the Dunedin Formation east-southeast of Larsen Lake has locally
developed Manetoe facies dolomitization. Along the western edge of the map area, where
quality of exposure and biostratigraphic control are poor, the Ordovician to Devonian carbonate
unit may correlate with the Beaverfoot, Nonda, Muncho-McConnell, and Stone formations of the
MacDonald platform to the south. The Ordovician to Silurian carbonate unit attempts to separate
Beaverfoot and Nonda formation equivalents from Siluro-Devonian Muncho-McConnell and
Stone formations. To the north, facies in this interval change to Road River Group of the Selwyn
Basin and Headless Formation of the Mackenzie Platform. Coarse siliciclastic units in the
western part of the map area, Crow Formation and the Ordovician sandstone unit, are
preserved around a paleotopographic high centered on the Pool Creek syenite. In the case of
the Crow Formation, it is distinct from the laterally equivalent regional unit, Rabbitkettle
Formation.

Laramide deformation in the La Biche River map area is recorded as abundant folds with
associated faulting; and structural style varies across the area largely as a function of the
mechanical properties of the rock types at surface. In the northwest, where shale-dominated
lower Paleozoic units are abundant, folds are common with subordinate faulting in the carbonate
units. To the southwest, faulting is more common due to the prevalence of more resistant units
of lower Paleozoic carbonate and sandstone, yet topographic relief is subdued in the west.
Through the south-central and eastern portions of the map area, a regular pattern of long-
wavelength (10-20 km) folding dominates, with minor faulting associated with upper Paleozoic
and Mesozoic siliciclastic strata. Anticlines in this region are detached within the Besa River
Formation and outlined by resistant units of the Mattson Formation, forming high ridges above
the treeline, whereas valleys are underlain by recessive Triassic and Cretaceous strata. The
sinuosity of the Kotaneelee and La Biche ranges is a function of en échelon linking of multiple
anticlinal culminations (e.g. Mount Martin and Kotaneelee anticlines). Trends of individual
structures vary from northeast to northwest, in contrast to the consistent northwest trend of
structures in the northern Rocky Mountains and Foothills to the south (Taylor and Stott, 1973,
for example). Major features identified by Douglas (1976) are recognizable in this compilation,
although higher resolution mapping, particularly in the west, has modified some structures in
detail and refined the stratigraphic units. In particular, new observations do not support the
previous interpretation of a significant northeast-trending fault bisecting the northwest portion of
the map area — the Beaver Fault of Douglas (1976; see also Morrow and Miles, 2000).
Misalignment or termination of structures north and south of the Beaver River near Gold Pay
Creek are the basis for the inferred Gold Pay structure. The northwest trend is constrained by
the surface structures and may reflect trends of postulated reactivated faults originating at
deeper structural levels in Proterozoic or Lower Paleozoic strata. A similar origin may explain
other northwest-trending structures in the map area (Toobally-Crow Fault, Caribou Thrust, and
Jedhi Deh Thrust). An older deformation and intrusive event involving Proterozoic strata is
recorded near the western edge of the map, represented by east-west-trending folds involving
only Proterozoic strata and the ~650 Ma Pool Creek syenite. Eocene intrusions in the western
portion of the map area appear to be post-tectonic.

Historical petroleum exploration in the area has concentrated on Devonian carbonate targets on
anticlinal structures in the subsurface. The Kotaneelee gas field, on the east flank of Mount
Martin has produced from one such target. More recent exploration, focused in the Liard Basin
to the south, has targeted Devonian and Triassic organic-rich shale units exposed in this map
area. Mineral showings exposed in the western portion of the map area are dominantly lead,
zinc, and barium deposits concentrated in Silurian and Devonian carbonate and shale, or
associated with intrusive bodies.

More detailed information regarding field observations, structural measurements, measured
sections, fossil localities, radiometric ages, wells, mineral localities, and original sources can be
found in the accompanying digital GIS files.
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Figure 2. Schematic diagram showing stratigraphic and intrusive relationships within La Biche River map area (NTS 95-C).
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