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Th e mapping  presented h ere is part of a series of surficial g eolog y, till sampling  suitability, and drift th ickness
maps completed for Geoscience BC’s CentralInteriorCopper-Gold Research (CICGR): Surficial Exploration
P roject (See index map). Th e purpose of th is map series is to inv entory and ch aracterize surficial materials and
landforms to inform resource exploration (e.g., mineral, w ater and ag g reg ate) and infrastructure dev elopment in
British  Columbia. Th e surficial g eolog y interpretations follow  standardized mapping  protocols defined by th e
Geolog ical Surv ey of Canada (Deblonde et al., 2018) and used by th e British  Columbia Geolog ical Surv ey,
ensuring  accordance w ith  existing  and ong oing  surficial g eolog y mapping  produced by th e g ov ernment.
P olyg ons are delineated based on surficial material and morph olog y, and ov erlays are used to indicate
g eomorph olog ical processes. Features such  as bedrock outcrop or g laciofluv ial landforms th at are too small to
delineate as polyg ons are identified using  point and line symbols. Th e surficial g eolog y w as interpreted from
1.5 m resolution colour and near-infrared SP OT satellite imag ery. P seudo-stereo models w ere produced from
th e imag ery using  th e Canadian Dig ital Elev ation Model (Natural R esources Canada, 2015). Th e till sampling
suitability mapping  builds on earlier drift exploration potential maps dev eloped by P roudfootet al. (1995) and
basal till potential mapping  (e.g., Sacco et al., 2014; Ferbey, 2014).
Th is map series w as initiated to streamline th e CICGR  reg ional till g eoch emical and mineralog ical sampling
prog ram. Subg lacial till is ideal for assessing  bedrock h osted mineral potential in areas cov ered by Q uaternary
sediments because it is commonly th e first deriv ativ e of bedrock (Sh ilts, 1993), it h as a relativ ely simple and
predictable transport h istory related to ice-flow directions, and g eoch emical and mineralog ical anomalies in till
are more extensiv e th an its bedrock source (Lev son, 2001). Th is mapping  focuses on identifying  discrete
occurrences of subg lacial till to g uide exploration prog rams. In central British  Columbia, it is specifically
important to disting uish  subg lacial till facies from ablation till facies, as ablation till h as a more complex
transport and depositional h istory and, th erefore, is less suitable for mineral exploration.
Till sampling  suitability is deriv ed from th e surficial g eolog y interpretations. Each  mapped polyg on is attributed
a suitability using  a multi-class index th at considers th e proportions of surficial materials and g eomorph olog ical
processes th at h av e affected th em. Suitability rating s are ultimately a function of th e proportion of a polyg on
th at contains in situ subg lacial till th at is suitable for sampling . Th is h elps to inform th e planning  and execution
of till sampling  surv eys by identifying  areas w h ere subg lacial till can be readily sampled and areas w h ere extra
efforts or alternativ e sampling  meth ods or materials may be required.
Drift th ickness mapping  prov ides an indication of th e relativ e th ickness of Q uaternary sediment cov er based on
th e results of th e surficial g eolog y interpretations. Drift th ickness estimations consider th e interpreted surface
expression of map units (polyg ons) and th e potential for preserv ed stratig raph ic sequences. Stratig raph ic
sequences are assumed w h ere depositional env ironments w ere non-erosional and pre-existing  materials are
likely preserv ed (e.g., beneath  g laciolacustrine sediments and ablation till). Th e interpretations h av e not been
calibrated w ith  know n depth s to bedrock. Drift th ickness maps can be used to inform bedrock mapping  and
prospecting  prog rams because th ey identify areas w h ere bedrock outcrops are likely present or w h ere bedrock
is ov erlain by sh allow  cov er and may be accessed w ith  h and tools. Th is mapping  can also be used in
combination w ith  till sampling  suitability to identify areas w h ere drilling  or trench ing  may be required to sample
till, or prov ide information such  as ice flow direction for drift-based exploration prog rams.

Th e surficial g eolog y in a north eastern portion of th e Tudyah  Lake map area (NTS 093O/03) w as prev iously
mapped by R utter (1974) at a scale of 1: 125 000 during  th e dev elopment of th e W illiston Lake R eserv oir. Th e
w estern portion of th e map area lies w ith in th e Nech ako P lateau, th e south east portion lies w ith in th e Fraser
Basin, and th e north east portion lies w ith in th e R ocky Mountain Trench  ph ysiog raph ic reg ions (Holland, 1976).
Th e w estern portion is ch aracterized by rolling  topog raph y w ith  surface elev ation typically betw een 1000 and
1600 m. Here, th e terrain is dominated by th ick till deposits (Tb) punctuated by till v eneers (Tv) and bedrock
outcrop (R) on topog raph ic h ig h s. Th e elev ation in th e east is notably low er, rang ing  from 670 to 1000 m. Th e
north -south -trending  v alley th at is occupied by th e W illiston Lake R eserv oir, th e P ack R iv er and Tudyah  Lake is
at th e low est elev ations. On th e w estern v alley side, till blankets are commonly incised by ice-marg inal
meltw ater ch annels and streamlined features are abundant to th e south . W ith in th e v alley, th ick g laciolacustrine
and g laciofluv ial deposits are capped by activ e and inactiv e aeolian material.
During  th e onset of g laciation, ice initially adv anced south  along  th e R ocky Mountain Trench  (R yder and
Maynard, 1991). Th e dominant ice-flow direction during  th e g lacial maximum w as north east; h ow ev er, most
streamlined features on th e east side of th e map area are oriented north -north east because of th e influence of
th e v alley on th e mov ement of th e th inning  ice sh eet during  deg laciation (Sacco et al., 2017). Impeded
drainag e to th e north  caused th e formation of a g lacial lake th at occupied th e north east part of th e map area.
Larg e amounts of outw ash  sediments w ere deposited w ith in th e v alley and katabatic w inds remobilized th e
fine-g rained fraction of th is material until it w as stabilized sev eral th ousand years later by v eg etation (cf. Sacco
et al., 2017). Deforestation h as resulted in th e reactiv ation of aeolian landforms in some areas. In th e
south east, extensiv e ablation till and ice-contact g laciofluv ial materials indicate ice stag nated in th is area.
Till sampling  suitability is relativ ely h ig h  th roug h out th e centre and w estern parts of th e map area due to th e
extensiv e occurrence of subg lacial till. At h ig h er elev ations, w h ere till cov er is th in, sampling  efforts sh ould
focus on th e dow n-ice side of topog raph ic h ig h s. Most of th e north east portion of th e map area is poorly suited
to till sampling  due to th e th ick accumulations of g laciolacustrine and g laciofluv ial sediments. Similarly, th e
south east is poorly suited to till sampling  due to th e occurrence of ablation till (e.g., Tu, Th ) and g laciolacustrine
sediments. Subg lacial till is likely preserv ed beneath  ablation till and g laciolacustrine sediments due to th e non-
erosiv e nature of th eir deposition. W h ere ablation till is th in, underlying  subg lacial till may be accessed using
h and-tools or in deep road cuts. W h ere ablation till is th icker, mech anical assistance (e.g., drilling  or trench ing )
w ill likely be required to access subg lacial till.
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GEOMORPHOLOGICAL PROCESSES (OVERLAY)
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Spillw ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Drumlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Till sample site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Mineral occurrence (see Table 1; numbers indicate Map ID)

P ast P roducer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2

(

P ark or protected area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sh ow ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

R oad1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
R ail line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Stream2

1 - R oads displayed on map are from th e CanV ec 1:50k database (Natural R esources Canada) and do not include th e extensiv e g rav el forest serv ice road 
netw ork present in th e area.
2 - Classification prov ided by BC Fresh w ater Atlas.

P rospect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Dev eloped P rospect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Intermittent or indefinite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Definite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table 1. Mineral occurrences from MINFILE database (MINFILE, 2020). Letter and number desig nation under deposit
type correspond to definitions prov ided by Lefebure and R ay (1995) and Lefebure and Höy (1996).

5 093O044 R OYER  LAKE Sh ow ing Fe, 
Mag netite

M04: Mag matic Fe-Ti+/-V  oxide 
deposits

1 093O002 TU DYAH LAKE Sh ow ing Au
2 093O010 JACK Sh ow ing Mo L05: P orph yry Mo (Low F- type)

3 093O042 KOOTS Sh ow ing Mo, W , Cu,
P b, Zn Mo skarn

4 093O043 NITE Sh ow ing Mo, W ,
Cu, Zn K07: Mo skarn

6 093O052 NICKEL-NU T Sh ow ing Ni M05: Alaskan-type P t+/-Os+/-R h +/-Ir
M02: Th oleiitic intrusion-h osted Ni-Cu

Map ID MINFILE No. Name Status Commodity Deposit Type

7 093O053 CATO Sh ow ing Zn, Cu, Mo K07: Mo skarn
K02:  P b-Zn skarn

8 093O054 CAR P  11 Sh ow ing Zn, P b K02:  P b-Zn skarn
9

10 103P 231 V ALLEY Sh ow ing Mo, Cu L05: P orph yry Mo (Low F- type)
11 103P 232 SNAFU Sh ow ing Mo, Cu

12 103P 238 LU CKY Sh ow ing Mo, Cu L05: P orph yry Mo (Low F- type)
L04: P orph yry Cu +/- Mo +/- Au

103P 225 KAY Sh ow ing L05: P orph yry Mo (Low F- type)Mo

L05: P orph yry Mo (Low F- type)
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QUATERNARY SURFICIAL DEPOSITS

FRASER GLACIATION (LATE WISCONSINAN)

HOLOCENE

ANTHROPOGENIC DEPOSITS

Glaciolacustrine sediments, beach: w ell sorted sand and g rav el; may be cross bedded
or poorly laminated; v ariable th ickness; typically forming  a series of ridg es deposited by
w av e action in former g lacial lakes.

GLr

Glaciolacustrine sediments, veneer: < 2 m th ick; th in to discontinuous, stratified to
massiv e sand, silt and clay deposited w ith in g lacial lakes; mantles underlying  topog raph y;
prone to g ullying .

GLv

Aeolian sediments, dunes: w ell sorted sand and silt; v ariable th ickness g enerally > 2 m;
transported and deposited by w ind and forming  transv erse, parabolic, or poorly formed
dune structures; commonly ov erlies g laciofluv ial or g laciolacustrine deposits.

Er

Aeolian sediments, veneer: w ell sorted sand and silt; g enerally < 2 m th ick and may
form discontinuous cov er; transported and deposited by w ind and may include poorly-
formed dune structures; commonly ov erlies g laciofluv ial or g laciolacustrine deposits.

Ev

Alluvial sediments, terrace: sorted sand, g rav el, minor silt, and may include minor
org anic deposits; v ariable th ickness; forming  g ently sloping  to flat-lying  deposits perch ed
abov e modern streams.

At

Alluvial sediments, floodplain: sorted sand, g rav el, minor silt, and may include minor
org anic deposits; v ariable th ickness; forming  flat-lying  topog raph y deposited by modern
drainag e systems, typically in v alley bottoms; prone to flooding .

Ap

Landslide deposits: diamicton and rubble; v ariable th icknesses, but g enerally > 2 m
th ick; forming  a ch aotic and h ummocky morph olog y; typically occurs on low er slopes and
v alley floors orig inating  from larg er-mag nitude landslide ev ents; includes inactiv e and
potentially activ e landslides.

Cz

Colluvial sediments, blanket: poorly sorted diamicton and rubble deriv ed from local
bedrock and sediments; g enerally > 2 m th ick and forming  a continuous mantle; consists
of g rav ity-induced deposits occurring  on or below moderate to steep slopes.

Cb

Colluvial sediments, veneer: poorly sorted diamicton and rubble deriv ed from local
bedrock and sediments; g enerally < 2 m th ick and may form discontinuous cov er; consists
of g rav ity-induced deposits occurring  on moderate to steep slopes.

Cv

Organic deposits, undifferentiated: liv e and decaying  plant material in bog s, marsh es,
fens, and sw amps; v ariable th ickness; forms relativ ely flat-lying  deposits.O

Anthropogenic deposits: mine tailing s, rubble, diamicton, sand and g rav el; v ariable
th ickness; flat-lying  to steeply sloping  deposits emplaced by h uman activ ity, or
excav ations; typically near mine sites or along  serv ice roads.

H

Glaciofluvial sediments, hummocky to undulating: w eakly-stratified, poorly- to
moderately-sorted sand and g rav el w ith  minor diamicton; v ariable th ickness; deposited by
meltw ater in an ice stag nation setting  or in association w ith  buried ice blocks.

GFh

PRE-QUATERNARY

Glacial sediments, undulating till: typically a sand-rich  diamicton th at can be clast  or
matrix-supported, and composed of ablation material from w ith in or on top of th e g lacier;
v ariable th ickness, but g enerally betw een 1–3 m; forming  g ently sloping  h illocks and
h ollow s, and may interfing er w ith  g laciofluv ial deposits; deposited in association w ith
stag nating  g laciers or detach ed ice blocks and meltw ater; commonly formed at th e
marg ins of stag nating  ice and ov erlies lodg ement till; g enerally deriv ed from distal sources
and not sampled in till g eoch emical or mineralog ical surv eys.

Tu

Glacial sediments, streamlined till: typically a dense, silty-sand to sandy-silt, matrix-
supported diamicton containing  pebbles, cobbles and boulders; v ariable th ickness;
represents fluting s, drumlins, and th e sediment portion of crag  and tails; h ollow s betw een
streamlined landforms may contain minor amounts of g laciofluv ial or alluv ial material;
subg lacial till deposited by lodg ement processes at th e base of g laciers.

Ts

Glacial sediments, till blanket: typically a dense, silty-sand to sandy-silt, matrix-
supported diamicton containing  pebbles, cobbles and boulders; g enerally > 2 m th ick;
forming  a continuous mantle th at subdues surface expression of underlying  bedrock;
subg lacial till deposited by lodg ement or meltout processes at th e base of g laciers.

Tb

Glacial sediments, till veneer: typically a dense, silty-sand to sandy-silt, matrix-
supported diamicton containing  pebbles, cobbles and boulders; g enerally < 2 m th ick and
may include minor bedrock outcrop; follow s surface expression of underlying  bedrock;
subg lacial till deposited by lodg ement or meltout processes at th e base of g laciers.

Tv

Glaciofluvial sediments, esker: stratified sand and g rav el; v ariable th ickness; forming  a
sing le ridg e or complex of ridg es; deposited by meltw ater w ith in tunnels, on th e surface of,
or beneath  g lacial ice.

GFr

Glaciofluvial sediments, fan: stratified g rav el, sand, and minor diamicton beds; v ariable
th ickness; forming  fan-sh aped features w ith  conv ex upper surface and w edg e-sh aped
profile; deposited directly by meltw ater in front of or adjacent to g laciers; g enerally found
at th e low er ends of meltw ater ch annels.

GFf

Glaciofluvial sediments, terrace: stratified, moderately- to w ell-sorted sand and g rav el;
typically consist of fining  upw ard sequences; g enerally > 2 m th ick; forming  flat-lying  to
g ently sloping  topog raph y; deposited directly by meltw ater in front of or adjacent to
g laciers; g enerally perch ed abov e modern streams or alluv ial deposits.

GFt

Glaciofluvial sediments, plain: > 2 m th ick; flat to g ently sloping  materials deposited by
meltw ater in front of or adjacent to g laciers; typically composed of fining  upw ard
sequences of stratified, moderately- to w ell-sorted sand and g rav el; may contain kettle
h oles.

GFp

Glaciofluvial sediments, veneer: w ell- to poorly-sorted sand and g rav el; g enerally < 2 m
th ick and may form discontinuous cov er; deposited directly by g lacial meltw ater.GFv

Glaciolacustrine sediments, blanket: stratified to massiv e, w ell sorted, sand, silt, and
clay; g enerally > 2 m th ick; forming  a continuous mantle th at subdues surface expression
of underlying  topog raph y; deposited w ith in deep w ater of former g lacial lakes; prone to
g ullying  and g rav ity-induced slope failures.

GLb

GLp
Glaciolacustrine sediments, plain: stratified to massiv e, w ell sorted sand, silt, and clay;
g enerally > 2 m th ick; forming  flat-lying  to g ently sloping  deposits th at obscure th e surface
expression of underlying  topog raph y; deposited w ith in deep w ater of former g lacial lakes;
prone to g ullying  and g rav ity-induced slope failures.

Bedrock, undifferentiated: lith olog y v aries across th e map area, and may include minor
till or colluv ial v eneers; forming  g ently to steeply sloping  exposures of bedrock; commonly
found in upland areas or as a result of deep meltw ater incision.

R

Glaciofluvial sediments, ice contact: composition can include poorly sorted coarse
sand and g rav el w ith  minor diamicton and lenses of fine sand and silt, to sorted and
stratified sand and g rav el; v ariable th ickness; forming  a complex of g laciofluv ial landforms
including  h ummocky topog raph y and eskers; deposited by meltw ater in association w ith
g lacial ice.

GFc

Glacial sediments, hummocky till: typically a sand-rich  diamicton th at can be clast or
matrix supported composed of ablation material from w ith in or on top of th e g lacier;
v ariable th ickness, but g enerally > 2 m; forming  moderately to steeply sloping  h illocks and
h ollow s, and may interfing er w ith  g laciofluv ial deposits; deposited in association w ith
stag nating  g laciers and meltw ater; commonly in v alley bottoms w h ere g lacial ice
stag nated, and ov erlies lodg ement till; g enerally deriv ed from distal sources and not
sampled in till g eoch emical or mineralog ical surv eys.

Th


