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Notes: Where surficial geology map units are composed of multiple materials, a compound map unit designator is used, separating more extensive materials from less extensive (e.g., for Tb.Th, Tb is more extensive than Th)
or separating overlying materials from underlying material (e.g., for Cv/Tb, Cv overlies Th). A common legend was used for this map series; therefore, not all units in the legend necessarily occur on each individual map.

ANTHROPOGENIC DEPOSITS

Anthropogenic deposits: mine tailings, rubble, diamicton, sand and gravel; variable
thickness; flat-lying to steeply sloping deposits emplaced by human activity, or
excavations; typically near mine sites or along service roads.

QUATERNARY SURFICIAL DEPOSITS

Organic deposits, undifferentiated: live and decaying plant material in bogs, marshes,
fens, and swamps; variable thickness; forms relatively flat-lying deposits.

Colluvial sediments, veneer: poorly sorted diamicton and rubble derived from local
bedrock and sediments; generally < 2 m thick and may form discontinuous cover; consists
of gravity-induced deposits occurring on moderate to steep slopes.

Colluvial sediments, blanket: poorly sorted diamicton and rubble derived from local
bedrock and sediments; generally > 2 m thick and forming a continuous mantle; consists
of gravity-induced deposits occurring on or below moderate to steep slopes.

Landslide deposits: diamicton and rubble; variable thicknesses, but generally > 2 m
thick; forming a chaotic and hummocky morphology; typically occurs on lower slopes and
valley floors originating from larger-magnitude landslide events; includes inactive and
potentially active landslides.

Alluvial sediments, floodplain: sorted sand, gravel, minor silt, and may include minor
Ap organic deposits; variable thickness; forming flat-lying topography deposited by modern
drainage systems, typically in valley bottoms; prone to flooding.

W Alluvial sediments, terrace: sorted sand, gravel, minor silt, and may include minor
| At ‘ organic deposits; variable thickness; forming gently sloping to flat-lying deposits perched
above modern streams.

~ Aecolian sediments, veneer: well sorted sand and silt; generally < 2 m thick and may
F va J form discontinuous cover; transported and deposited by wind and may include poorly-
> . formed dune structures; commonly overlies glaciofluvial or glaciolacustrine deposits.

Aeolian sediments, dunes: well sorted sand and silt; variable thickness generally > 2 m;
transported and deposited by wind and forming transverse, parabolic, or poorly formed

dune structures; commonly overlies glaciofluvial or glaciolacustrine deposits.

FRASER GLACIATION (LATE WISCONSINAN)

Glaciolacustrine sediments, veneer: < 2 m thick; thin to discontinuous, stratified to
] :,‘5' massive sand, silt and clay deposited within glacial lakes; mantles underlying topography;
¢ prone to gullying.

Glaciolacustrine sediments, blanket: stratified to massive, well sorted, sand, silt, and

GLb clay; generally > 2 m thick; forming a continuous mantle that subdues surface expression
of underlying topography; deposited within deep water of former glacial lakes; prone to
gullying and gravity-induced slope failures.

Glaciolacustrine sediments, plain: stratified to massive, well sorted sand, silt, and clay;
generally > 2 m thick; forming flat-lying to gently sloping deposits that obscure the surface
expression of underlying topography; deposited within deep water of former glacial lakes;
prone to gullying and gravity-induced slope failures.

Glaciolacustrine sediments, beach: well sorted sand and gravel; may be cross bedded
or poorly laminated; variable thickness; typically forming a series of ridges deposited by
wave action in former glacial lakes.
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Glaciofluvial sediments, veneer: well- to poorly-sorted sand and gravel; generally <2 m
thick and may form discontinuous cover; deposited directly by glacial meltwater.

Glaciofluvial sediments, plain: > 2 m thick; flat to gently sloping materials deposited by
meltwater in front of or adjacent to glaciers; typically composed of fining upward
sequences of stratified, moderately- to well-sorted sand and gravel; may contain kettle
holes.

Glaciofluvial sediments, terrace: stratified, moderately- to well-sorted sand and gravel;
typically consist of fining upward sequences; generally > 2 m thick; forming flat-lying to
gently sloping topography; deposited directly by meltwater in front of or adjacent to
glaciers; generally perched above modern streams or alluvial deposits.
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Glaciofluvial sediments, fan: stratified gravel, sand, and minor diamicton beds; variable

GFf thickness; forming fan-shaped features with convex upper surface and wedge-shaped
profile; deposited directly by meltwater in front of or adjacent to glaciers; generally found
at the lower ends of meltwater channels.

Glaciofluvial sediments, hummocky to undulating: weakly-stratified, poorly- to
moderately-sorted sand and gravel with minor diamicton; variable thickness; deposited by
meltwater in an ice stagnation setting or in association with buried ice blocks.

Glaciofluvial sediments, ice contact: composition can include poorly sorted coarse
sand and gravel with minor diamicton and lenses of fine sand and silt, to sorted and
stratified sand and gravel; variable thickness; forming a complex of glaciofluvial landforms
including hummocky topography and eskers; deposited by meltwater in association with
glacial ice.

Glaciofluvial sediments, esker: stratified sand and gravel; variable thickness; forming a
single ridge or complex of ridges; deposited by meltwater within tunnels, on the surface of,
or beneath glacial ice.

Glacial sediments, till veneer: typically a dense, silty-sand to sandy-silt, matrix-
supported diamicton containing pebbles, cobbles and boulders; generally <2 m thick and
may include minor bedrock outcrop; follows surface expression of underlying bedrock;
subglacial till deposited by lodgement or meltout processes at the base of glaciers.

Glacial sediments, till blanket: typically a dense, silty-sand to sandy-silt, matrix-
supported diamicton containing pebbles, cobbles and boulders; generally >2 m thick;
forming a continuous mantle that subdues surface expression of underlying bedrock;
subglacial till deposited by lodgement or meltout processes at the base of glaciers.

Glacial sediments, streamlined till: typically a dense, silty-sand to sandy-silt, matrix-
supported diamicton containing pebbles, cobbles and boulders; variable thickness;
represents flutings, drumlins, and the sediment portion of crag and tails; hollows between
streamlined landforms may contain minor amounts of glaciofluvial or alluvial material;
subglacial till deposited by lodgement processes at the base of glaciers.

Glacial sediments, undulating till: typically a sand-rich diamicton that can be clast or
matrix-supported, and composed of ablation material from within or on top of the glacier;
variable thickness, but generally between 1-3 m; forming gently sloping hillocks and
hollows, and may interfinger with glaciofluvial deposits; deposited in association with
stagnating glaciers or detached ice blocks and meltwater; commonly formed at the
margins of stagnating ice and overlies lodgement till; generally derived from distal sources
and not sampled in till geochemical or mineralogical surveys.
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Glacial sediments, hummocky till: typically a sand-rich diamicton that can be clast or
matrix supported composed of ablation material from within or on top of the glacier;
variable thickness, but generally > 2 m; forming moderately to steeply sloping hillocks and
hollows, and may interfinger with glaciofluvial deposits; deposited in association with
stagnating glaciers and meltwater; commonly in valley bottoms where glacial ice
stagnated, and overlies lodgement till; generally derived from distal sources and not
sampled in till geochemical or mineralogical surveys.

PRE-QUATERNARY

Bedrock, undifferentiated: lithology varies across the map area, and may include minor
till or colluvial veneers; forming gently to steeply sloping exposures of bedrock; commonly
found in upland areas or as a result of deep meltwater incision.

Descriptive Notes

GEOMORPHOLOGICAL PROCESSES (OVERLAY)

Minor sediment reworking: used on polygons containing till where less than half of the
till was affected by meltwater, glacial lakes, colluvial processes or modern drainage.

Major sediment reworking: used on polygons containing till where greater than half of
the polygon was affected by meltwater, glacial lakes, colluvial processes or modern
drainage.
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1 - Roads displayed on map are from the CanVec 1:50k database (Natural Resources Canada) and do not include the extensive gravel forest service road
network present in the area.

2 - Classification provided by BC Freshwater Atlas.

Table 1. Mineral occurrences from MINFILE database (MINFILE, 2020). Letter and number designation under deposit
type correspond to definitions provided by Lefebure and Ray (1995) and Lefebure and Hoy (1996).

Map ID MINFILE No. Name Status Commodity Deposit Type
1 0930002 TUDYAH LAKE Showing Au
2 0930010 JACK Showing Mo LO5: Porphyry Mo (Low F- type)
3 0930042  KOOTS Showing MO W. CU 10 skam
Pb, Zn
4 0930043  NITE Showing Mo, W, KO7: Mo skarn
Cu, Zn
. Fe, MO04: Magmatic Fe-Ti+/-V oxide
5 0930044 ROYER LAKE  Showing Magnetite deposits
. . MO05: Alaskan-type Pt+/-Os+/-Rh+/-Ir
6 0930052  NICKEL-NUT ~ Showing  Ni M02: Tholeiitic intrusion-hosted Ni-Cu
. KO07: Mo skarn
7 0930053 CATO Showing  Zn, Cu, Mo K02: Pb-Zn skarn
8 0930054 CARP 11 Showing  Zn, Pb K02: Pb-Zn skarn
9 103P225 KAY Showing Mo LO5: Porphyry Mo (Low F- type)
10 103P231 VALLEY Showing Mo, Cu LO5: Porphyry Mo (Low F- type)
1" 103P232 SNAFU Showing Mo, Cu LO5: Porphyry Mo (Low F- type)
. LO5: Porphyry Mo (Low F- type)
12 103P238 LUCKY Showing Mo, Cu L04: Porphyry Cu +/- Mo +/- Au
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The mapping presented here is part of a series of surficial geology, till sampling suitability, and drift thickness
maps completed for Geoscience BC’s Central Interior Copper-Gold Research (CICGR): Surficial Exploration
Project (See index map). The purpose of this map series is to inventory and characterize surficial materials and
landforms to inform resource exploration (e.g., mineral, water and aggregate) and infrastructure development in
British Columbia. The surficial geology interpretations follow standardized mapping protocols defined by the
Geological Survey of Canada (Deblonde et al., 2018) and used by the British Columbia Geological Survey,
ensuring accordance with existing and ongoing surficial geology mapping produced by the government.
Polygons are delineated based on surficial material and morphology, and overlays are used to indicate
geomorphological processes. Features such as bedrock outcrop or glaciofluvial landforms that are too small to
delineate as polygons are identified using point and line symbols. The surficial geology was interpreted from
1.5 m resolution colour and near-infrared SPOT satellite imagery. Pseudo-stereo models were produced from
the imagery using the Canadian Digital Elevation Model (Natural Resources Canada, 2015). The till sampling
suitability mapping builds on earlier drift exploration potential maps developed by Proudfoot et al. (1995) and
basal till potential mapping (e.g., Sacco et al., 2014; Ferbey, 2014).

This map series was initiated to streamline the CICGR regional till geochemical and mineralogical sampling
program. Subglacial till is ideal for assessing bedrock hosted mineral potential in areas covered by Quaternary
sediments because it is commonly the first derivative of bedrock (Shilts, 1993), it has a relatively simple and
predictable transport history related to ice-flow directions, and geochemical and mineralogical anomalies in till
are more extensive than its bedrock source (Levson, 2001). This mapping focuses on identifying discrete
occurrences of subglacial till to guide exploration programs. In central British Columbia, it is specifically
important to distinguish subglacial till facies from ablation till facies, as ablation till has a more complex
transport and depositional history and, therefore, is less suitable for mineral exploration.

Till sampling suitability is derived from the surficial geology interpretations. Each mapped polygon is attributed
a suitability using a multi-class index that considers the proportions of surficial materials and geomorphological
processes that have affected them. Suitability ratings are ultimately a function of the proportion of a polygon
that contains in situ subglacial till that is suitable for sampling. This helps to inform the planning and execution
of till sampling surveys by identifying areas where subglacial till can be readily sampled and areas where extra
efforts or alternative sampling methods or materials may be required.

Drift thickness mapping provides an indication of the relative thickness of Quaternary sediment cover based on
the results of the surficial geology interpretations. Drift thickness estimations consider the interpreted surface
expression of map units (polygons) and the potential for preserved stratigraphic sequences. Stratigraphic
sequences are assumed where depositional environments were non-erosional and pre-existing materials are
likely preserved (e.g., beneath glaciolacustrine sediments and ablation till). The interpretations have not been
calibrated with known depths to bedrock. Drift thickness maps can be used to inform bedrock mapping and
prospecting programs because they identify areas where bedrock outcrops are likely present or where bedrock
is overlain by shallow cover and may be accessed with hand tools. This mapping can also be used in
combination with till sampling suitability to identify areas where drilling or trenching may be required to sample
till, or provide information such as ice flow direction for drift-based exploration programs.
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The surficial geology in a northeastern portion of the Tudyah Lake map area (NTS 0930/03) was previously
mapped by Rutter (1974) at a scale of 1: 125 000 during the development of the Williston Lake Reservoir. The
western portion of the map area lies within the Nechako Plateau, the southeast portion lies within the Fraser
Basin, and the northeast portion lies within the Rocky Mountain Trench physiographic regions (Holland, 1976).
The western portion is characterized by rolling topography with surface elevation typically between 1000 and
1600 m. Here, the terrain is dominated by thick till deposits (Tb) punctuated by till veneers (Tv) and bedrock
outcrop (R) on topographic highs. The elevation in the east is notably lower, ranging from 670 to 1000 m. The
north-south-trending valley that is occupied by the Williston Lake Reservoir, the Pack River and Tudyah Lake is
at the lowest elevations. On the western valley side, till blankets are commonly incised by ice-marginal
meltwater channels and streamlined features are abundant to the south. Within the valley, thick glaciolacustrine
and glaciofluvial deposits are capped by active and inactive aeolian material.

During the onset of glaciation, ice initially advanced south along the Rocky Mountain Trench (Ryder and
Maynard, 1991). The dominant ice-flow direction during the glacial maximum was northeast; however, most
streamlined features on the east side of the map area are oriented north-northeast because of the influence of
the valley on the movement of the thinning ice sheet during deglaciation (Sacco et al.,, 2017). Impeded
drainage to the north caused the formation of a glacial lake that occupied the northeast part of the map area.
Large amounts of outwash sediments were deposited within the valley and katabatic winds remobilized the
fine-grained fraction of this material until it was stabilized several thousand years later by vegetation (cf. Sacco
et al., 2017). Deforestation has resulted in the reactivation of aeolian landforms in some areas. In the
southeast, extensive ablation till and ice-contact glaciofluvial materials indicate ice stagnated in this area.

Till sampling suitability is relatively high throughout the centre and western parts of the map area due to the
extensive occurrence of subglacial till. At higher elevations, where till cover is thin, sampling efforts should
focus on the down-ice side of topographic highs. Most of the northeast portion of the map area is poorly suited
to till sampling due to the thick accumulations of glaciolacustrine and glaciofluvial sediments. Similarly, the
southeast is poorly suited to till sampling due to the occurrence of ablation till (e.g., Tu, Th) and glaciolacustrine
sediments. Subglacial till is likely preserved beneath ablation till and glaciolacustrine sediments due to the non-
erosive nature of their deposition. Where ablation till is thin, underlying subglacial till may be accessed using
hand-tools or in deep road cuts. Where ablation till is thicker, mechanical assistance (e.g., drilling or trenching)
will likely be required to access subglacial till.
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