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QUATERNARY MORAINAL SEDIMENTS (til): Diamicton (pebble to bouider size clasts
1 4 HOLOCENE - Post Erratics Train Glaciation suspended in a poorly sorted clay to sand size matrix) deposited

Finely stratified grey-brown silt (loess). Contains organic-rich bands, presumably : i o y e :

incipient soils, fire-cracked rock and cooking pits of a paleo-Indian encampent |t-t?ee gzsf(l%ngfls‘/"s\}tr atified grey-brown it Several dark organic-rih silt horizons neal
Buried chernozemic soil, dark grey to black. Developed in slightly pebbly clayey silt
Interbedded fine sand and silt, scattered pebbles. Beds are distorted

LE (syndepostional slumping?). Base of exposure is along a cliff (undisturbed

crown of a landslide)

Stratified silty fine to medium sand. Bedding thickness 5 to 50 cm Scattered fine

festoon crossbedding

5
Diamicton {till) clayey silty matrix. Stone content about 15%. Stones up to 30 cm
™ long, mean size 0.6-2.0 cm. Pebble lithologies are from the Rocky Mountains
and Foothills
Gravel, pebbly with clasts to 30 cm, silty sand matrix. Clasts subrounded to round.
GM Clasts are mostly carbonates with sandstone making less than 50%.
No stratification was observed (exposure graded over)
| R

Steeply dipping thinly bedded shale

Obscured by slumping

. Fibrous peat. Scattered clay partings

. Mazama tephra (ca. 6700 years BP)
Fibrous peat. Scattered clay parting
Decomposed peat. Radiocarbon age 8220 + 80 BP (GSC 2851)

Marl and marly clay

Gravel, largely covered by flowed sediment from the overlying glaciolacustrine

sediments. All clasts from the Front Ranges immediately to the west Clay with mosses and shefls

Steeply dipping shale
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MADE LAND: Artificial fill and mine waste

EXISTING GLACIERS, ICE: Flowing or stagnant glacial ice;
contains or is covered by variable amounts of rock debris ranging
from clay to boulders; thickness of ice 20-40m

ORGANIC SEDIMENTS: Water-saturated Sphagnum peat and organic
silt formed predominantly by the agcumulaﬁon of vegetal material

in bogs, fens, and swamps, organic deposits are usually underlain by
lacustrine silt and clay; thickness up to5m

directly by glacial ice; redeposi

tion, where it has occurred, has been

by sediment gravity flow and/or ductile deformation. Tills of two
provenances were deposited during the Erratics Train Glaciation: T
contains clasts of Rocky Front and Main ranges Precambrian and
Paleozoic limestone, dolostone, and quartzite; Foothills and Interior Plains
Mesozoic and lower Tertiary sandstone, mudstone, and coal; as well as
Canadian Shield provenance granitic and metamorphic rocks. T contains
Rocky Mountain Precambrian and Paleozoic limestone, dolostone,

argillite, and quartzite (may include Precambrian igneous

rocks south of

Crowsnest River); and Foothills Mesozoic and lower Tertiary sandstone,
shale, and coal (includes lower Cretaceous volcanics in the Crowsnest
Pass area). Trace amounts of Canadian Shield provenance clasts

are present only where montane ice overran pre-existing drift containing

Canadian Shield provenance clasts

Till veneer: <1 m thick or discontinuous diamicton with patches of

TVC TVM exposed bedrock or cofluvium. TV" gegerally contains more and coarser
: ; . pebble and farger clasts than does Tv_ and both may contain extensive
EOLIAN SEDIMENTS: Sand and silt transported by wind areas of thin (<1 m) and patchy colluvium; overlies bedrock
Eb Eolian planket: Sand, well sorted, massive; forms gently undufating
plains marked by crescent-shaped dunes; thickness up to 5m c M Till blanket: 1to 5m of cgiamicton that conforms to the underlying
Tb” | Tb bedrock topography. Tb gene;rally contains more and coarser pebble
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COLLUVIAL SEDIMENTS: Stony diamicton resulting from the mixture of
varying amounts of broken bedrock, soil, and glacial sediments by
nonfluvial gravitational processes such as creep, solifluction,

debris flow, snow avalanching, and rockfall. Reworked glacial sediments
in colluvium occur within the limits of past glaciations

Colluvial blanket sediments: Diamicton, stony, massive,
1 to 2 m thick

Colluvial veneer sediments: Diamicton, stony, massive, <im
thick or patchy; overlies bedrock

Colluvial apron sediments: Bouldery diamicton and poorly sorted and
stratified sand and gravel; sediments form a wedge-shaped sfope-toe
complex of small steep debris flow and avalanche-dominated fans and
solifluction deposits derived from pedrock or glacial debris up slope;
thickness ranges from <1 m at the up slope limit to up to 10m

in the thickest part of the apron

Rockfall sediments: Bouldery rockfall deposits; forms cone-shaped
landforms at the angle of repose below steep bedrock slopes;
thickness ranges from <1 m at the margin to 10 m near the

midpoint of the cone

Landslide sediments: Diamicton formed of broken rock, soil, and
glacial deposits; forms a hummocky or ridged topography with
ridges transverse to direction of movement; thickness variable,
may range up to 10m (direction of movement indicated by
symbol)

Undivided colluvial sediments: HummocKy apron terrain adjacent

to mountainous uplands, possibly of mass wasting origin

ALLUVIAL SEDIMENTS: Gravel to silt size sediments deposited by
streams either within channels or as overbank deposits. Deposits
are commonly stratified and moderately to well sorted, with the
exception of some alluvial fan deposits

and farger clasts than does Tb

faulted, and folded by syndepositional ice meltout; may

Hummacky moraine: Diamicton and interstratified glaciofiuvial
gravel and sand, massive to thick bedded; bedding slumped,

contain variable amounts of ice-walled lake fine sand and silt;

forms hummocky, kame and kettle topography; Jocal relief up

to 30 m: thickness may be tens of metres

Rolling till plain: More than 5 m of diamicton; surface
morphology undulates with 1-2 m local relief; totally or

largely obscure surface morphology of underlying bedrock

EARLY PLEISTOCENE OR PLIOCENE GLACIAL
OR NONGLACIAL SEDIMENTS

U Till? blanket: Stony diamicton cemented to a calcrete; contains
Tb striated clasts; thickness 2to3m;restsona succession of

similar sediments of glacial or nonglacial origin

PALEOZOIC TO EARLY TERTIARY ROCK

Sandstone, siltstone, shale, mudstone, conglomerate, coal, and minor
volcanic rocks of early Tertiary and Mesozoic age and limestone, dolostone,
and quartzite of Paleozoic and Precambrian age (includes areas of thin
colluvial cover, blockfields, sorted stone polygons in alpine areas)

Upper MesoZzoic and Early Tertiary rock eroded into badland topography

R-A Areas of rock as above subject to rapid mass wasting processes (rockfall
and snow avalanches)
ﬂ

Clay with scattered pebbles and fragments of aquatic moss Radiocarbon age Alluvial plain sediments: Gravel and sand, massive to stratified, moderately
18,300 + 380 BP (GSC ?670). and 18,400 + 1090 BP (GSC 2670) on gquatlc Ap to well sorted; locally overlain by or includes Jacustrine sift and clay and
moss. Subsequent studies have shown dates to be in error by appn_’oxnmately minor peat and organic silt deposited in aba ndoned channels and along VENEER
one radiocarbon half-life due to dead carbon incorporated in aquatic mosses floodplain margins; forms plains within about 1 m of present stream level
2 which are subject to inundation during floods; thickness 1to5m
Glaciolacustrine
7 Alluvial terrace sediments: Gravel and sand, masgive to stratified,
Silt (loess) dark brown chernozem soil developed within it. Loess contains At moderately to well sorted; sediments are of floodplain origin now
fire-(crackgd rocks from paleo-Indian encamprgent ls_olatec{ from flooding by stream incision; thickness ranges from a_
discontinuous covering on bedrock to several metres; where alluvial terraces
Thinly bedded silty sand are cut into glaciofluvial plains, total thicknesses of grave/ and sand Eolian
Diamicton (till), moderately stony, indurated, light greyish brown. Lower 30 cm may bo 5 or el
contains rip-ups of underlying sandy beds. Unit contains scattered Canadian Shield
ﬁoyeaance pebbles and purple banded quartzites from the Rocky Mountains Alluvial fan sediments: Gravel and gravelly diamicton stratified,
Laminated clay and silt with dropstones. Diamicton lenses occur in the lowest 1 m. Bl panges Af poorly to moderately sorted; forms fan-shaped landforms where
Weathers to a rough prismatic structure Folded and sheared laminated silty sand and pebble gravel lenses (deformation till). streams enter larger valleys; in mountainous terrain, alluvial fans Organic
Lenses undulate and have been intruded by the overlying till may be subject to inundation of debris flows; thickness up to 10 m
Diamicton (till), massive, very stony and indurated. Dark greyish brown. Stones up
to almost 1m in length (blocks of local sandstone). Average size of stones 3-5 cm.
All pebble lithologies are from the Front Ranges immediately to the west. Matrix Alluvial complex sediments: Floodplains, fans, and terraces that
very dark greyish brown. Lenses of disturbed gravel up to 0.5 m thick occur Ax cannot be subdivided at the scale of mapping
between bedrock and base of the diamicton. Becomes less stony and clay-rich
over the upper 30 cm
WISCONSINAN - Erratics Train Glaciation
: . § ma Sediments deposited during advances and retreats of glaciers
Sheared grey shale with scattered limestone and quartzite pebbles (deformation till). e from Rocky Mountains and continental interior
Contains local lenses of disturbed gravel. Stones are highly striated, especially X o
along the base j % o GLACIOLACUSTRINE DEPOSITS: Well stratified sand, silt, and clay
B (N deposited in lakes dammed by glacial ice. Where deposition was distant
= : [y / from ice margins, glaciolacustrine sediments underlie plains or gently Geological boundary (defined, assumed, inferred) . ... ooeiiraens e
: _,7,;‘,?>>>>>>;_>5 fs rolling terrain. Where deposition was near ice, they may underiie N
Thick bedded sandstone and mudstone — i v ridged, hummocky, or pitted terr: ain caused by subsequent ice meltout. Neoglacial fateral Or @ndMOr@INe .. +.«cocvsvvsvreesrrresrtres N L
I o e ol . Ll ‘}l A May include some postglacial lacustrine sediments
nterstratified diamicton, massive san , and silt with syn epositional slump DA N Glaciolacustrine veneer sediments: Silt, cla 3 5 /(‘“V\l_\,\
i i -1 ' | : Silt, clay, and fine sand, well Aile oGt
structures. Abrupt contact with overlying clay-rich beds ‘ Lv stratified, thinly bedded to Jaminated or discontinuous; thickness
<1 m thick to discontinuous St e S e AT T
Meltwater channel;
AT
“ Glaciolacustrine blanket sediments: Silt, clay, and fine sand; surface TG e L e R o
morphology conforms to under ing topograph
P o e i small (flow direction KNOWN, UNKNOWI) .« v vvcnnsnsnnnrmenssres w/ﬂ o
edge of ice-walled Shannal L e o
8 Glaciolacustrine plain sediments, local relief <1 m: Sift, clay,
Thinly bedded to laminated silt and clay. Laminae alternate between light 35 LI and fine sand, thinly bedded to laminated; surface morphology Esker (flow direction defined, undefined) .. ..........ooceerersers cceccecco <2<
biamicton (till). Dark g andy silty matrix, slightly sto e3rics ate sritioN of coloured beds about 3 cm thick and dark beds about 1 cm thick. Scattered is a plain and un derlying topography is generally obscure dby these /' /
jamicton (till). Dark grey, sandy siity 1X, slig ny. nes ar irely o ebbles are present sediments; thickness 1 to 20m i ial i irecti
™ montane origin. Clasts in underlying gravel are highly striated and polished along : B Landform streamlined by @ facial ice (direction of flow known, unknown). .. . .
the basal contact N2, ¢y
™ Diamicton, stony, grey clayey, sandy silt matrix. Stones to 20 cm. All stones are of Rolling glaciolacustrine plain sediments, local relief 1-2 m: Fine e . ; ; ) d -
Gravel, imbricated, bouldery. Generally becomes more poorly sorted upward. Clasts Rocky Mountains and Eogthillsprovanacen Lp sand, silt, and clay, thinly to massively bedded; surface morphology fee limit (defined, assumead, in IOl ciapenr it R NS
GM imbricated toward about 215°. Clasts to 50 cm in length. All fithologies are from undulating; underlying topography is generally obscured by these M1 Maximum ice fimit of Late Wisconsinan montane
the Front Ranges and Foothills to the west (predominantly sandstone, limestone sediments; thickness 1 to 20 m glacial ice
and dolostone) “ Steeply dipping black shale M2 " Ice limit of first major readvance of Late
; . : . : Wisconsinan montane glacial ice
Ice-contact glaciolacustrine complex sediments: Predominantly sift C1 Maximum ice limit of Late Wisconsinan
Lh and sand: gravel, diamicton lenses and dropstones may comprise up continental glacial ice
to 10% or more of this unit; bedding thin to massive; bedding G2 Readvance position of Late Wisconsinan
is commonly deformed due to syndepositional slumping and ice meltout; continental glacial ice
surface morphology is hummocky, pitted, and ridged with relief up
ca ; ' to 10 m; commonly underlain by hummocky moraine sediments; thickness Lateral and end moraine (associated with advance M1, M2, or Q\,N\Z‘ Cy s
3900 ~ fj | e : . | ‘ 5to10m retreat of continental ice sheet from iMit C2) .........coererere:
3 9 . | : \ |
Former ice contact face in Stratified Grift .......cocovrererrcrerers }/A\"\Ay
[E__| Sitt(loess), darkbrown chermozem developed within it GLACIOFLUVIAL SEDIMENTS: Sand, gravel, and minor silt and diamicton 0 , 34
Stratified sandy silt and sand depqsited by streams flowing away from, o in contact with glacial ice. BHRraOhIEREEHON: i i cnmried e L T
Sorting ranges from good to poor and stratification from thinly bedded ; : ®
to massive. Sediments may dlsp]ay evidence of syndep()Sitjona[ Col[apse Vertebrate fossil /OCa/lty ...................................................
due to meltout of buried or supporting ice. In areas formerly covered : 10600100 GSC 2162 ’
(LEEXN = AN PG A TN AN ARG N BT R A i) ! .y ; o = . A N\ ! - . S\ (=) Al L = - : ‘ L = - ' by glaciers from the Rocky Mountains only, lithologies include Precambrian Radiocarbon age (years before present) . ..........oo-cexrer
Diamicton (till), light greyish brown sandy loam, moderately stony. Stone content N ~ DR o NN 2L AW \ YL ) : S S (ICF : W ( Nz X $IN S ; GG L ey Ll / N/ A ey | e i oo . and Paleozoic limestone, dolostone, argillite, and quartzite, and may
TC decreases upward. Till contains Main Ranges purple banded quartzite and ol LRI 77 NANR S A A K o @) fed el : { ‘ \ oS NE il (i / I : \ S - : : : i) i} ¢ include mafic and felsic volcanic rocks in the Oldman River basin. One or more Foothills Erratics Train Erratic>1minlength.........cocoooeeeereee A
scattered (< 1%) Canadian Shield lithologies (s ey gt WO\ . 7 oA\ N (AR Ne N L : [/ / / 4 N L N\ NS . T~ : I O Y A e e = \ L ‘ ‘ Z /, Sk 4 In areas covered by montane glaciers and glacier ice from the continental o
SR L TR IE / PN\ VL) O DR s i ) ; // o ) / > o . el GG X \N— R B e o {2 1 g ey ) : Sy o s e pa N et s interior, additional lithologies include sandstone, mudstone, conglomerate Cosmogenic ~ Cl exposure age on Foothills erratic 15000400
Massive indurated and 'disturbed gravel capped by stony diamicton (overgrown). 3 TN SR A (A AN N : LA | N /] — 10800 (100 - i . ‘ © = by : =5 A TS G ool | ) | W ey ; - . and Canadian Shield provenance granitic and metamorphic lithologies (years before L i v
Base and top of this unit are not visible. Many clasts are vertically oriented or are W i /57, N RN E NN Wi LU SR st 2 -~ GSC 2162 7, ‘ - S R\ Shtena @ X o 0 3 /| 7 . hane) : , §
aligned into fold-like involution structures ‘ NN e Y [Ny NN S RN PR AN RGN \ W ‘ © L ! 7 \ r i e N A = ) U { S ) < 5 / e : : G Glaciofluvial plain and fan sediments: Gravel and sand; massive to Montane erratic close to or at the all time upper limit
c P thickly bedded; former outwash pfains and fans; thickness 1to 10m Mudmslaiare L L L g B
Diamicton (till), dark greyish brown, indurated, very stony, contains boulders to
50 cm, generally oriented proximately east-west. Matrix is clay loam. All stones of NSO /G LA NS A NN e N ) A o\ e ‘ Lt et a e Y \ (R & - S Ny Y | —/ | : ‘ Canadian Shield erratic at or near the all time upper limit
Front Ranges provenance. No Main Ranges quartzite. Carbonate clasts are @ )R (@ se R : W R ] N : ~ == 8\ - : S G el et Y o e ol Wl - : 14200 + 400 ! . ; : : pplassipe B T e T ®
highly striated ) \ : : NED 2 = ¢ e % i ) S =7 W i ‘ e ; / & N Sas ! / 138004500 Terraced glaciofluvial sedt_ments: Gra\{el gnd .?and,' massive to thick
™ _w“ G ?;?ggg;.f%gf;: ::Aﬁzh{?)’%ns and fans incised Into & succession of Cosmogenic 360! exposure age of Canadian Shield erratic
5 g at or near the all time upper limit of continental 5280051200
Contact with overlying till is abrupt with a change in colour and texture over a glaciation (years DEfOre PreSent)* . ... .ooorrnseennsrrrs st {
10 cm thick zone. Contact is marked by striated boulder pavement at the top of s . - z ; : :
the unit. Contact with underlying mudstone is erosional. Mudstone has been Glaciofluvial delta sediments: Sand, gr avel, and minor silt and clay; Arrows indicating direction of landslide movement
ripped up and incorporated into the base of the till G thinly bedded to massive; flat surfaced, deita-form in plan view; (assoclated WRATOUARCN) oo occne i nesesnnana i iestn it

deposited as a delta along the margin of a former glacial lake;

thickness from § to 10 m * Assumes a zero erosion rate and no cosmic ray blockage by snow cover

Fractured mudstone

Glaciofluvial ice stagnation complex sediments: Sand, gravel,
Gh diamicton, and minor silt and clay, thinly bedded to massive;

pedding is commonly contorted and folded due to syndepositional
ice meltout: surface morphology includes hummocks, kettle, esker

and crevasse-fill ridges 2to 10m in relief with minor elements of

Vertical scale (metres) unit Gp and Gt; thickness 5to10m

5 1 N\
i Bull Ck \ =7 Undivided glaciofluvial and ground moraine sediments: A patchwork of
i il w\;/‘\tr/_ N Gx glaciofluvial sediments and ground moraine (till) too variable to resolve at
1/ AN L (G = ) the scale of mapping
A b B |
{ Tb ) 60 9 30’
: Gv Glaciofluvial veneer sediments: Gravel and sand, massive to
114°30’ ; 15’ 114°00° thickly bedded; thickness <1 m or patchy; overlies bedrock
0
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