NATMAP
CARTNAT

Canada’s National Geoscience Mapping Program

GEOLOGICAL SURVEY OF CANADA COMMISSION GEOLOGIQUE DU CANADA

I*I Natural Resources Ressources naturelles

Canada

Canada Canada Le Programme national de cartographie géoscientifique du Canada
; LEGEND
113°30 25" 20’ 15’ 10° 05’ 113°%00’
1 Not all coloured units and symbols in legend necessarily appear on this map
! | | | j !
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At #- ) ‘ i \ it ‘ ; ‘ - . ) e QUATERNARY MORAINAL SEDIMENTS (till): Diamicton (pebble to boulder size clasts
i) j i f ‘ : ‘ ‘ : \ ; i ; n ‘ HOLOCENE - Post Erratics Train Glaciation suspended in a poorly sorted clay to sand size matrix) deposited
At ‘ ‘ i iy / ) A | ‘ i ‘ it ‘ Ap ‘ ‘ ‘ (8 A directly by glacial ice; redeposition, where it has occurred, has been
) ‘ i ‘ ‘ i il : ‘ ‘ ) ; Q@  Resaleintaild ; by sediment gravity flow and/or ductile deformation. Tills of two
A il i ‘ ‘ Tt ‘ ; ‘ ‘ / i A a7 L g MADE LAND: Artificial fill and mine waste provenances were deposited during the Erratics Train Glaciation: T°
{ { ‘ ‘ (e ‘ i i | ‘ i ‘ ‘ ‘ k) (7 ¥ 2400 ) contains clasts of Rocky Front and Main ranges Precambrian and
‘ f ‘ __,J ‘ » ‘ / ‘ ) / ‘ ; M ‘ ) e Paleozoic limestone, dolostone, and quartzite; Foothills and Interior Plains
STRATIGRAPHIC SECTIONS ‘ ' fet B i ) A% ‘ | it N A el : ‘ ; ‘ _ ‘ j : Loy A5 ) o Mesozoic and lower Tertiary sandstone, mudstone, and coal; as well as
4 g évl‘ ) ' ‘ i i Z | ‘ : ‘ AN s EXISTING GLACIERS, ICE: Flowing or stagnant glacial ice; Canadian Shield provenance granitic and metamorphic rocks. T" contains
/ | f\[ ¢ [ ‘ ‘ ‘ ‘ : & ° 10\ | ;:rontal;rs otr Izgolgered tl;’y 'I/(arlablefamoggtsg rock debris ranging Rocky Mountain Precambrian and Paleozoic limestone, dolostone,
i iVe si j N . [ i / ‘ ‘ / 118 N QNNDES om clay to boulaers; thickness of ice 20 - 40m argillite, and quartzite (may include Precambrian igneous rocks south of
R S0 ik o reassive 3t f } ‘ | Shh m} (9 | 1 i P N o ity Crowsnest River); and Foothills Mesozoic and lower Tertiary sandstone,
' ‘ f'/ (7 | ‘ ‘ ‘ ¢ SN Y ) shale, and coal (includes lower Cretaceous volcanics in the Crowsnest
' . e » f d | : - ] L ‘ ‘ ( h i e ORGANIC SEDIMENTS: Water-saturated Sphagnum peat and organic Pass area). Trace amounts of Canadian Shield provenance clasts
Medium brown silty-clay diamicton. Clasts (5-10%) are of montane an i / Yy ‘ ‘ / | \ il : i e NN silt formed predominantly by the accumulation of vegetal material are present only where montane ice overran pre-existing drift containing
Shield lithologies ‘ ‘ Wy ‘ i j ‘ ‘ o WA BN 7 in bogs, fens, and swamps; organic deposits are usually underlain by Canadian Shield provenance clasts
N AN R lacustrine silt and clay; thickness up to 5m Till veneer: <1 m thick or discontinuous diamicton with patches of
\ RN s AN e exposed bedrock or colluvium. Tv" generally contains more and coarser
. . " . > i ; ; bble and larger clasts than does Tv™ and both may contain extensive
Brecciated zone: sheared and broken silt and clay laminae. Well sorted Wil e TG U ) EOLIAN SEDIMENTS: Sand and silt transported by wind 25 2 el ;
beds of very fine to fine sand and silt : i L\ b1 ‘ areas of thin (<1 m) and patchy colluvium; overlies bedrock
oA G_’A 7 5;3 Eb Eolian blanket: Sand, well sorted, massive; forms gently undulating
\ QiR (5 plains marked by crescent-shaped dunes; thickness up to 5m : i ;
Light brown sandy clay diamicton. Clasts (~10%) include montane and E oA ‘ > S NB Till blanket: 1 to 5 m of diamicton that conforms to the underlying
ield li i S : : ) bedrock topography. Tb" generally contains more and coarser pebble
Shield lithologies | M —\o, AT C
NPT ) and larger clasts than does Tb
g ST A\ AN Y COLLUVIAL SEDIMENTS: Stony diamicton resulting from the mixture of
it Al TRt TS varying amounts of broken bedrock, soil, and glacial sediments by
Dark grey-brown clay diamicton. Clasts (~5%) include montane and =3 LS AN Se nonfluvial gravitational processes such as creep, solifluction, Hummocky moraine: Diamicton and interstratified glaciofluvial
Shield lithologies ) S ) i\, debris flow, snow avalanching, and rockfall. Reworked glacial sediments gravel and sand, massive to thick bedded; bedding slumped,
i, ‘ \ < in colluvium occur within the limits of past glaciations faulted, and folded by syndepositional ice meltout; may
LR 2| . o . contain variable amounts of ice-walled lake fine sand and silt;
Covered by colluvium = { Colluvial l;lankel sediments: Diamicton, stony, massive, forms hummocky, kame and kettle topography; local relief up
NG Y 1to 2 m thick to 30 m; thickness may be tens of metres
Y2 Y N \
\ s ) : ey Rolling till plain: More than 5 m of diamicton, surface
‘ PN ES Colluvial veneer sediments: Diamicton, stony, massive, <1 m morphology undulates with 1-: l;n Iocafl relief; totally or
e = thick or patchy; overlies bedrock largely obscure surface morphology of underlying bedrock
P
Massive medium to dark grey-brown silt to sandy silt
' N7V 5 < Q Colluvial apron sediments: Bouldery diamicton and poorly sorted and gﬁﬁ:‘g&;‘f ‘I\sc.l;gf EEEIIOAFEQS%ISOCENE BRAGIAL
stratified sand and gravel; sediments form a wedge-shaped slope-toe i o .
! 3 complex of small steep debris flow and avalanche-dominated fans and Tt”! ?tbclia’;:setts:'?l?i’gt}; glsastIct?g zg’;’:s’;geg;oa as 5;{;0‘; se;?c; ncgrf)ta/ns
Rhythmically bedded silt and clay. Clay dominates the lower portion of the unit; i solifluction deposits derived from bedrock or glacial debris up slope; Striatead ¢ ) L ) sonas
smﬁominaté's the upper portion Zf the )llmn PN / thickness ranges from <1 m at the up slope limit to up to 10 m similar sediments of glacial or nonglacial origin
‘ in the thickest part of the apron
Medium yellow-brown clayey-silt diamicton. Montane and Shield clasts (10-15%) ~ . ) - PALEOZOIC TO EARLY TERTIARY ROCK
are present. A zone of intense shearing occurs at approximately 41.5 m above S IROZ;‘W’ sed:,r,nentsl. Bc;uldery f%C‘;fa” deposggdft?”zs Icone-'shaped Sandstone, siltstone, shale, mudstone, conglomerate, coal, and minor
the base of the section. A fold with an axis trending 338-158° occurs within W ity i o <11 b gt id ‘°ft°t°p1 el R volcanic rocks of early Tertiary and Mesozoic age and limestone, dolostone,
this zone NN o ’.3 "‘?sts rfatr,r,ges rom <1 m at the margin to 10 m near the ' and quartzite of Paleozoic and Precambrian age (includes areas of thin
Shale - midpelntorine cone colluvial cover, blockfields, sorted stone polygons in alpine areas)
i . A Landslide sediments: Diamicton formed of broken rock, soil, and
\ % glacial deposits; forms a hummocky or ridged topography with Areas of rock as above subject to rapid mass wasting processes (rockfall
{ bl ; A "R-A
S ridges transverse to direction of movement; thickness variable, ‘ and snow avalanches)
10" A - 10’ may range up to 10 m (direction of movement indicated by
S ! symbol)
Covered by colluvium [
y = o
! N 7 e Undivided colluvial sediments: HummockKy apron terrain adjacent R-G Upper Mesozalo:and Early Tertiaryrock eraded fto hedland topography
{ by to mountainous uplands, possibly of mass wasting origin -
N
' g,ij () NG S [ ALLUVIAL SEDIMENTS: Gravel to silt size sediments deposited by
ST Wi v Nl ) @ \ streams either within channels or as overbank deposits. Deposits
Light brown sandy-silty-clay diamicton slightly stony (clasts 5-10%). Clasts N %\ ¢ N it are commonly stratified and moderately to well sorted, with the
rounded to angular, and range in size from < 0.5-25 cm. Clast lithologies R - exception of some alluvial fan deposits
include montane and Shield lithologies. The lower 5-10 cm of this unit is L Alluvial plain sediments: Gravel and sand, massive to stratified, moderately
extremely pebbly. A medium brown soil has developed in the top 20 cm v 2T Ap to well sorted; locally overlain by or includes lacustrine silt and clay and
. o ‘ , ) sy R = minor peat and organic silt deposited in abandoned channels and along VENEER
Dark brown massive clay. Contains highly deformed light to me_dlum brown silt i LR AL floodplain margins; forms plains within about 1 m of present stream level
stringers. Rare clasts (1-3%) ranging in size from <0.5-2 cm. Micro faults and T STRGR Tpauits, which are subject to inundation during floods; thickness 1 to 5 m
folds are also present AR iy, s A . o
_ o AR AR O~ 7R (|00 (] e T Glaciolacustrine
Medium to dark brown clay diamicton. Clasts 5-10%. Clasts are rounded to AP P ) ALl Alluvial terrace sediments: Gravel and sand, massive to stratified, o
sub-angular, and range in size from .granu!es to qobbles. Cla_st Ilthqlogles st O N s At moderately to well sorted: sediments are of floodplain origin now
include montane and Shield lithologies. This unit is laterally discontinuous; the 4 v ) Qi 0 A isolated from flooding by stream incision; thickness ranges from a
contact with the unit above is 0.2-0.7 cm thick. It resembles a mylonitic zone. e R oL discontinuous covering on bedrock to several metres; where alluvial terraces -
Gypsum crystals growing in this zone have destroyed any structure that may N S ¢ are cut into glaciofluvial plains, total thicknesses of gravel and sand .| Eolian
have been present. Fracture planes are also present in this unit a*‘c;\ N % NS ; may be 5 m or more e
Covered by colluvium - . N AL \ Alluvial fan sediments: Gravel and gravelly diamicton, stratified,
g 7L NG Af poorly to moderately sorted; forms fan-shaped landforms where N\, k )
g ‘ A AW streams enter larger valleys; in mountainous terrain, alluvial fans \\ Organic
R O AR U may be subject to inundation of debris flows; thickness up to 10 m )
AX Alluvial complex sediments: Floodplains, fans, and terraces that
Qi cannot be subdivided at the scale of mapping
Sgesssas Do WISCONSINAN - Erratics Train Glaciation
‘ VT Sediments deposited during advances and retreats of glaciers
from Rocky Mountains and continental interior
GLACIOLACUSTRINE DEPOSITS: Well stratified sand, silt, and clay
deposited in lakes dammed by glacial ice. Where deposition was distant
Vertical scale (metres) from ice margins, glaciolacustrine sediments underlie plains or gently Geological boundary (defined, assumed, inferred) . ................ Pl T
rolling terrain. Where deposition was near ice, they may underlie N
3 AT ridged, hummocky, or pitted terrain caused by subsequent ice meltout. Neoglacial lateral or end moraine . . ....................coovoon.. | QN
Al May include some postglacial lacustrine sediments
i Glaciolacustrine veneer sediments: Silt, clay, and fine sand, well PARBLO . - oo s+ 5 oorins 5.5 soe = = 2 s o oot e v s = B 8 e b 4 3 Pl B € R § 5 9 /(L"\(‘T\
HHuR stratified, thinly bedded to laminated or discontinuous; thickness
At <1 m thick to discontinuous CIIQUE . e e /(T’r\"_"\
&N Meltwater channel;
WA LG e
W «o \ - Glaciolacustrine blanket sediments: Si[[, c/ay' and fine sand" surface /arge ................................................... \/—\_L_/
L. o o) morphology conforms to underlying topograph
Wl praey TR RPN small (flow direction known, unknown) . . .......................... w*"‘z e
(it edge of ice-walled channel . . .....................coiiiiiieraiannen.n. -
05" —/ L o5’ Glaciolacustrine plain sediments, local relief <1 m: Silt, clay,
- Gh and fine sand, thinly bedded to laminated; surface morphology Esker (flow direction defined, undefined) . ....................... S
A is a plain and ynder/ying topography is generally obscured by these /, /
) : sediments; thickness 1to 20 m Landform streamlined by glacial ice (direction of flow known, unknown) . . . . . .
e RN R ‘S\Mz,c,'cz
HUNLR 1L Iy SRR Rolling glaciolacustrine plain sediments, local relief 1-2 m: Fine - ' ; , y o
gt il ! 1A - sand, silt, and clay, thinly to massively bedded: surface morphology Ice limit (defined, assumed, inferred); . . .................ooiia...
& Bh et ALY i undulating; underlying topography is generally obscured by these M1 Maximum ice limit of Late Wisconsinan montane
SUBSURFACE UNITS KGR B il sediments; thickness 1 to 20 m glacial ice
i . - M2 [ce limit of first major readvance of Late
: Easighmoi Wi, o ) ) ) ) ) Wisconsinan montane glacial ice
{ Ice-contact glaciolacustrine complex sediments: Predominantly silt C1 Maximum ice limit of Late Wisconsinan
i Peat ) 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 C2 Readvance position of Late Wisconsinan
. [Gh is commonly deformed due to syndepositional slumping and ice meltout; continental glacial ice
Colluvium ( e surface morphology is hummocky, pitted, and ridged with relief up
i) / to 10 m; commonly underlain by hummocky moraine sediments; thickness Lateral and end moraine (associated with advance M1, M2, or & M2,C7 2
(= 5to10m retreat of continental ice sheet from limit C2) ... .................
E Eolian fine sand and silt \ m
g Former ice contact face in stratified drift. . ........................
(o 1/ G? = GLACIOFLUVIAL SEDIMENTS: Sand, gravel, and minor silt and diamicton . X .
A Alluvial sand and gravel - f (T deposited by streams flowing away from, or in contact with glacial ice. Stratigraphic SOCHON . . . .............. i
) Gh‘ ‘ Sorting ranges from good to poor and stratification from thinly bedded ) ) ®
) L O ) ) to massive. Sediments may display evidence of syndepos,‘t/‘ona[ co[/apse Vartebrate foSSilIOCEIY - . . o . s s i s o 4w v s o o no i 0 6 8 vte & 0 m isis &% 060s 5 % @ i 6
; ; ‘ d e due to meltout of buried or supporting ice. In areas formerly covered
Lacust , silt, and cl 7 ! 4 i 4 ) ; fo;
- AU AR, M5 MO8 (R : by glaciers from the Rocky Mountains only, lithologies include Precambrian Radiocarbon age (years before present) ...................... iseniogicas
\ : and Paleozoic limestone, dolostone, argillite, and quartzite, and may
Wisconsinan -- Erratics Train Glaciation N S—F include mafic and felsic volcanic rocks in the Oldman River basin. One or more Foothills Erratics Train Erratic >1 minlength.......................
) ) - ) N pet In areas covered by montane glaciers and glacier ice from the continental 8
Laminated and thinly bedded glaciolacustrine @ i et interior, additional lithologies include sandstone, mudstone, conglomerate Cosmogenic = Cl exposure age on Foothills erratic E000 100
sand, silt, and clay A A and Canadian Shield provenance granitic and metamorphic lithologies (vears before present)* . ......... ... v
Outwash gravel and sand containing clasts Glaciofluvial plain and fan sediments: Gravel and sand; massive to Montane erratic close to or at the all time upper limit
from Canadian Shield thickly bedded; former outwash plains and fans; thickness 1to 10 m OF MONTANGQIRCIBHON .. . . s e« - s sim 2 ioim o &0 s 60 0 £ 5 5 G066 48 £ 8 3 5000 8 67
\f NS
Outwash gravel and sand (Rocky Mountains / Car;adia?_ Shiteljj 7rr7ri;:_ at or near the all time upper limit
and Foothills provenance) e Terraced glaciofluvial sediments: Gravel and sand; massive to thick of continental QIaciation.: : ; +x i < e s 2 5 v 2 5 7 wyge: 5 5 5 655 & & 5 U8 & 8 4 HECE 3 Wb < 4
‘ - | \ c 8 NV s bedded; .for(ner outwash plains and fans incised into a succession of Cosmogenic ey exposure age of Canadian Shield erratic
Till and related glaciogenic d'am’gf""ss‘;,"-"fg’”mg g A g fa/races Micianas | fo 70 m at or near the all time upper limit of continental
i il i, I (= \ glaciation (years before Present)* . .. ................ccooeeeuiii. IR oy
Till and related glaciogenic diamictons of Rocky i / 48 f) A4 o ~ ] W, Glaciofluvial delta sediments: Sand, gravel, and minor silt and clay; Arrows indicating direction of landslide movement
Mountains and Foothills provenance y o (LG A - s S 2 ‘ thinly bedded to massive; flat surfaced, delta-form in plan view; (associated with the unit Ch) . . ... .......oou e
| 0y P Bk deposited as a delta along the margin of a former glacial lake;
Pre-Wisconsinan >0 087 15 DR : thicknessfrom 5 o, 10'm * Assumes a zero erosion rate and no cosmic ray blockage by snow cover
- Rocky Mountains provenance glacial sediments 1 (i (h b d
and interstratified paleosols Jal G AL LN ‘ Glaciofluvial ice stagnation complex sediments: Sand, gravel,
A ARG ) diamicton, and minor silt and clay, thinly bedded to massive;
Preglacial Gh ¢ RN S bedding is commonly contorted and folded due to syndepositional
A\ _ S ice meltout; surface morphology includes hummocks, kettle, esker
R | Sandstone and shale - : ‘ : and crevasse-fill ridges 2 to 10 m in relief with minor elements of
2R s \ ~ unit Gp and Gt, thickness 5to 10 m
v ‘ AN o L \ Undivided glaciofluvial and ground moraine sediments: A patchwork of
)Y, -CASUGR AN : \ glaciofluvial sediments and ground moraine (till) too variable to resolve at
J - 4 1 / gt UHB ) the scale of mapping
49000’_ I Y T \{\ ‘500 it & L 49 Oooo
{ v, - - - - ——— - -
UNITED STATES OF AMERICA Glaciofluvial veneer sediments: Gravel and sand, massive to
113°30° 25’ 20" 15 10 05’ 113°00’ thickly bedded; thickness <1 m or patchy; overlies bedrock
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