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4.3 m of thinly bedded sand with some soft sediment deformation structures
overlying 2.2 m of poorly to moderately sorted pebble and cobble gravel containing
scattered boulders throughout. Gravel beds range from foreset-bedded at
upstream end of the exposure to horizontally stratified downstream

Slightly to moderately stony, unsorted and highly consolidated diamicton (till).
Matrix is brownish pink sandy silt. Clasts are subangular to rounded and range
from granules to poulders. Striations on a 50 cm-long boulder indicate ice flow
from the southwest

Massive gravel. Clasts range from granules to boulders. Clasts coarsen upward to
a boulder gravel. Clasts are imbricated near the top, but not at the base of the unit

Reddish stony clay. Clasts range from < 1 cm to 30 cm and those > 2 cm appear
imbricated. Contains 3 cm-thick interbeds of tan coloured silt. Abrupt lower contact

Massive to crudely stratified gravel. Clasts coarsen upward from 5 cm to 10cm

and are imbricated near top. Contains pebbly sand lenses near the base

Rhythmically bedded red clay and brown silt with dropstones and scattered sand
beds. Bed thickness 0.6-3 cm (clays) and 0.4-4 cm for silts. Upper and lower
contacts of unit are abrupt. Thin (< 4 cm) sand interbeds are present

Imbricated angular boulder gravel. Clasts range up to 30 cm. Clasts fine upward to
pebble gravel with occasional cobbles. Matrix is silty and almost cohesive

Covered by slumped sediments

Clifftop dune. Silt and fine sand

Pebble and cobble gravel. Imbricated and moderately sorted. Clasts are rounded
to subangular. Stratified sand and pebbly sand units are interbedded with pebble
and cobble gravel units. Lower contact is abrupt, regular, and even

Diamicton (till). Silty sand matrix. Breaks easily into weak, angular peds.
Moderately consolidated. Clasts range from granules to small anguiar to
subrounded boulders. Isolated lenses (2-4 cm thick) of silt and sand are present
in the lower part of the unit. Gradational with underlying unit over abouta 1 m
transition zone

Stony diamicton (till). More consolidated than overlying unit. Blocky ped structure.
Possible boulder pavement at base of unit with boulders 0.4-1.5 m long. Sand
pocket at base of unit with fault planes oriented with strike = 219° and dip = 56°

Muddy gravel. Upper 5 1 m is unsorted, pebble and cobble gravel. Clasts are
rounded to subangular with no imbrication seen. Upper contact is gradational with
the overlying unit

Interbedded sand and pebble gravel. Sand is medium to coarse. The lower most
sand bed is continuous, but succeeding units are lenticular. Beds and lenses are
forested. Gravel units are weakly imbricated

Consolidated, moderately sorted, pebble and cobble gravel

Unsorted angular gravel. Contains 2-4 cm-thick lenses of imbricated, open work
pebble gravel and a consolidated sand pocket 1 min diameter

Unsorted muddy cobble and poulder gravel. Matrix is friable sand and granules.
Upper contact is abrupt

Stratified, crossbedded well sorted, medium grained stoneless sand. Thickness
varies acrass exposure. Upper contact is undulatory, irregular, and sharp. Foreset
beds dip to the south. The Jlower part of the unit coarsens upward at upstream end
of this 50 m long exposure. The lowermost 4 m is sand and pebble gravel
succeeded by pebble gravel overlain by pebble and cobble gravel

Covered by colluvium

STRATIGRAPHIC SECTIONS

Poorly sorted slightly imbricated pebble and cobble gravel. Contains a 3mby6ém
lens of sand fining upward to stratified silt and sand disturbed by loading

Stony glacial diamicton (till). Brown matrix is weakly stratified silty fine sand
with possible flow features. Matrix is consolidated but friable. Clasts subangular

to subrounded,

<1 cmto 1 min size. Many clasts are striated

Diamicton (till). Matrix is & highly consolidated and cohesive silty fine sand. Clasts
are predominantly pebbles. Mottled grey and brown (due to oxidation)
Upper contact is abrupt

lens is present.

Diamicton (fill).

Bedrock

SUBSURFACE UNITS
Postglacial Wisconsinan -- Erratics Train Glaciation
Peat E Laminated and thinly bedded glaciolacustrine

sand, silt, and clay

C Colluvium GC Outwash gravel and sand containing clasts

from Canadian Shield

E Eolian fine sand and silt GM Outwash gravel and sand (Rocky Mountains

and Foothills provenance)

A Alluvial sand and gravel i Till and related glaciogenic diamictons containing
o bk 5 clasts transported from the Canadian Shield
L Lacustrine sand, silt and clay ™ Till and related glaciogenic diamictons of Rocky
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Mountains and Foothills provenance

Rhythmically interbedded silt and clay

Stony diamicton with clay matrix interstratified with sand and stony sandy silt.
Sandy silt contains deformation structures. Diamicton lenses, slump structures,
and clastic dikes occur along the contact with the overlying unit

Medium and fine sand with dropstones interstratified with diamicton lenses up to
50 cm thick. Sand lenses are deformed where overlain by the diamicton lenses

Alternating diamicton and gravel beds. Contacts are predominantly gradational

& Rhythmically bedded sand and clayey silt with dropstones. A 1 m thick diamicton

The top 60 cm of this unit is a sheared silt/clay lens which is

slickensided throughout

Interbedded stony diamicton and stratified slightly silty pebbly sand. Beds are
distorted and some dip steeply. Lower 80 cm of this unit is interlensing stony and
less stony diamicton. A single Canadian Shield pebble was found within the
diamicton although the diamicton was clearly deposited by montane glacial ice

Very stony and indurated. Matrix is highly fissile, dark sandy silt.

Lithologies include Purcell Voicanics, Crowsnest Volcanics, argillite, and red, white
and green quartzite. Poorly sorted gravel lenses approximately follow a shear
zone in the diamicton. The diamicton is cut by a succession of nearly vertical joints

Pre-Wisconsinan

PW Rocky Mountains provenance glacial sediments
and interstratified paleosols

Preglacial

Sandstone and shale

5*

Eolian (?) sand. Overgrown with vegetation

Alluvial (and eolian?). Sand with scattered stones. Partly overgrown and

Radiocarbon age of shells 1790 + 140 BP (GSC 898). Sharp contact with
underlying unit

Mostly eolian. Stoneless sand and silt. Generally massive, but contains reddish
firebands with pieces of charcoal, scattered terrestrial snail shells and bones.
Sharp contact with underlying unit. Radiocarbon ages 3380 £ 170 BP (GSC 74
2680 + 140 BP (GSC 743); and 2490 + 180 BP (GSC 901) determined

on this unit

Mostly alluvial. Sand and silt with scattered stones up to 10 cm long. Generally
massive, but contains reddish, discontinuous firebands with pieces of charcoal.

up to 60 cm thick on top. Sharp contact with underlying unit

Alluvial. Medium to coarse sand. Stoneless. Strongly crossbedded and ripple
bedded. Deposited from southwest. Unit has a sharp lower contact

Glaciofluvial. Alternating beds of sand and gravel outwash. The basal beds are

underlying unit. Radiocarbon ages determined on bison bones:
6150 + 140 BP (GSC 447), 6100 + 180 BP, and 6340 £ 140 BP (GSC 705)

Note (P.J.H.) Radiocarbon ages are totally incompatible with an obviously
glaciofluvial unit. Bones were likely inset by sedimentation during Holocene terr

probable late Pinedale terminal moraine in Castle River valley, Alberta: discuss!
Geological Society of America Bulletin, v. 81, p. 3773-3775 and reply by
AM. Stalker (p. 3775-3777)

Pinkish buff to grey diamicton (till). Upper part includes sand and gravel beds.
Partly cemented by lime. Pebble and coarser clasts are mostly angular and
many are strongly striated. No Canadian Shield lithologies present

supporting cobbles and boulders up to 40 cm in size, clasts are mainly subroun

Interlensing and intergrading sand and gravel. Sand is medium-grained,
well sorted stony, and extremely consolidated. Gravel clasts are subrounded to

gravel beds (about 4 cm thick). No lithologies from the Canadian Shield
are present

with some silt. Very stony: clast content 25%. Clasts range from 1cm-30cm.
Carbonate clasts are highly striated. Contact with overlying unit is abrupt and

undulate over about 50 cm vertically. No lithologies from the Canadian Shield
are present

* Description of section above the lowest two units from Stalker, A. MacS. 1969, A probable

Pinedale moraine terminal moraine in Castle River valley, Alberta. Geological Society of America

Bulletin, v. 80, p.2115-2122

Vertical scale (metres)
5

contains one or more buried soils and scattered terrestrial snail shells and bones.

Rare scattered terrestrial snail shells and pieces of bone present. Dark brown soil

till-like with silt and sand matrix and with boulders to 1 m diameter. General fining
upwards sequence. A few Canadian Shield clasts found. Bison bones found about
GM 6.1 m from base of unit. Material deposited from the west. Gradational contact with

formation or associated slumping (see Wagner, W.P. and Eschman, D.F., 1970, A

Very poorly sorted bouldery gravel: matrix is coarse sand, granules, and pebbles

Lower contact is gradational. No lithologies from the Canadian Shield are present
subangular and range from pebbles to cobbles. Sand unit contain discontinuous

Bouldery diamicton (till). Unstratified and highly consolidated. Matrix is sand with
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QUATERNARY
HOLOCENE - Post Erratics Train Glaciation

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 - 40 m

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

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

EOLIAN SEDIMENTS: Sand and silt transported by wind

Eolian blanket: Sand, well sorted, massive; forms gently undulating
plains marked by crescent-shaped dunes; thickness up to 5m
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COLLUVIAL SEDIMENTS: Stony diamicton resulting from the mixture of
varying amounts of proken 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
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Colluvial veneer sediments: Diamicton, stony, massive, <1.m
thick or patchy; overlies pedrock
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Colluvial apron sediments: Bouldery diamicton and poorly sorted and
stratified sand and gravel; sediments form a wedge-shaped slope-toe
complex of small steep debris flow and avalanche-dominated fans and
solifluction deposits derived from bedrock 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
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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 1 0 m (direction of movement indicated by
symbol)

>

Undivided colluvial sediments: Hummocky apron terrain adjacent

X 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

Alluvial plain sediments: Gravel and sand, massive to stratified, moderately

to well sorted: locally overlain by or includes facustrine silt and clay and

minor peat and organic silt deposited in abandoned channels and along
floodplain margins; forms plains within about 1 m of present stream level

which are subject to inundation during floods; thickness 1 to 5m

>
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Alluvial terrace sediments: Gravel and sand, massive to stratified,

At moderately to well sorted; sediments are of floodplain origin now

isolated from flooding by stream incision; thickness ranges from a
discontinuous covering on bedrock to several metres; where alluvial terraces
are cut into glaciofluvial plains, total thicknesses of gravel and sand

may be 5 m or more

Alluvial fan sediments: Gravel and gravelly diamicton, stratified,
poorly to moderately sorted; forms fan-shaped landforms where
streams enter larger valleys; in mountainous terrain, alluvial fans
may be subject to inundation of debris flows; thickness up to 10 m

Alluvial complex sediments: Floodplains, fans, and terraces that
cannot be subdivided at the scale of mapping

WISCONSINAN - Erratics Train Glaciation
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
from ice margins, glaciolacustrine sediments underlie plains or gently
rolling terrain. Where deposition was near ice, they may underlie
ridged, hummocky, or pitted terrain caused by subsequent ice meltout.

May include some postglacial lacustrine sediments
Glaciolacustrine veneer sediments: Silt, clay, and fine sand, well
stratified, thinly bedded to laminated or discontinuous; thickness

<1 m thick to discontinuous

—

Glaciolacustrine blanket sediments: Silt, clay, and fine sand; surface
morphology conforms to underlying topography
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Glaciolacustrine plain sediments, local relief <1 m: Silt, clay,
and fine sand, thinly L?edded to laminated: surface morphology

is a plain and underlying topography is generally obscured by these
sediments; thickness 1to 20 m

L

Rolling glaciolacustrine plain sediments, Jocal relief 1-2 m: Fine
sand, sift, and clay, thinly to massively bedded; surface morphology
undulating; underlying topography is generally obscured by these
sediments; thickness 1to 20m
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[ce-contact glaciolacustrine complex sediments: Predominantly sift
and sand: gravel, diamicton lenses and dropstones may comprise up

to 10% or more of this unit; bedding thin to massive; bedding

is commonly deformed due to syndepositional slumping and ice meltout;
surface morphology is hummocky, pitted, and ridged with relief up

to 10 m; commonly underlain by hummocky moraine sediments; thickness
5to10m
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GLACIOFLUVIAL SEDIMENTS: Sand, gravel, and minor silt and diamicton
deposited by streams flowing away from, or in contact with glacial ice.
Sorting ranges from good to poor and stratification from thinly bedded

to massive. Sediments may display evidence of syndepositional collapse
due to meltout of buried or supporting ice. In areas formerly covered

by glaciers from the Rocky Mountains only, lithologies include Precambrian
and Paleozoic limestone, dolostone, argillite, and quartzite, and may
include mafic and fefsic volcanic rocks in the Oldman River basin.

In areas covered by montane glaciers and glacier ice from the continental
interior, additional Jithologies include sandstone, mudstone, conglomerate
and Canadian Shield provenance granitic and metamorphic lithologies

Glaciofluvial plain and fan sediments: Gravel and sand; massive to
thickly bedded; former outwash plains and fans; thickness 1to 10m
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Terraced glaciofluvial sediments: Gravel and sand: massive to thick
bedded; former outwash plains and fans incised into a succession of
terraces; thickness 1to 10m
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Glaciofluvial delta sediments: Sand, gravel, and minor silt and clay;
thinly bedded to massive; flat surfaced, delta-form in plan view;
deposited as a delta along the margin of a former glacial lake;
thickness from 5to 10m

Glaciofluvial ice stagnation complex sediments: Sand, gravel,
diamicton, and minor silt and clay, thinly bedded to massive;
bedding is commonly contorted and folded due to syndepositional
ice meltout; surface morphology includes hummocks, kettle, esker
and crevasse-fill ridges 2 to 10 m in relief with minor elements of
unit Gp and Gt; thickness 5t010m
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Undivided glaciofluvial and ground moraine sediments: A patchwork of
glaciofluvial sediments and ground moraine (till) too variable to resolve at
the scale of mapping
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Glaciofluvial veneer sediments: Gravel and sand, massive to
thickly bedded; thickness <1 m or patchy; overlies bedrock

!
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MORAINAL SEDIMENTS (till): Diamicton (pebble to boulder size clasts
suspended in a poorly sorted clay to sand size matrix) deposited
directly by glacial ice; redeposition, 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:
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 Jlower 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

o " Till veneer: <1 m thick or discontiauous diamicton with patches of
Tv | Tv exposed bedrock or colluvium. TV" generally contains more and coarser
pebble and larger clasts than does Tv° and both may contain extensive
areas of thin (<1 m) and patchy colluvium; overlies bedrock

c M Till blanket: 1to 5m of giamicton that conforms to the underlying
T~ | Tb bedrock topography. Tb genecrally contains more and coarser pebble
and larger clasts than does Tb

c . Hummocky moraine: Diamicton and interstratified glaciofluvial
Th | Th gravel and sand, massive to thick bedded; bedding slumped,
faulted, and folded by syndepositional ice meltout; may
contain variable amounts of ice-walled lake fine sand and silt;

forms hummocky, kame and kettle topography; local relief up
to 30 m; thickness may be tens of metres

- W Rolling till plain: More than 5 m of diamicton; surface
m’| Tm 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 2 to 3m;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)

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

Upper Mesozoic and Early Tertiary rock eroded into badland topography

VENEER

Glaciolacustrine
Eolian

Organic
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