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QUATERNARY
SURFICIAL DEPOSITS
H O LO CENE

NONGLACIAL ENVIRONMENTS
ORGANIC DEPOSITS: U ndifferentiated peat and muck;
1 to g reater th an 5 m th ick; formed by th e
accumulation of plant material in v arious stag es of
decomposition; g enerally occurs as flat, w et terrain
(sw amps and bog s) ov er poorly drained till deposits.
COLLUVIAL AND MASS-WASTING DEPOSITS:
U ndifferentiated g rain size, deposited along  th e slopes
of meltw ater corridors and modern riv ers.

ALLUVIAL DEPOSITS:Sediment transported and deposited by
streams and riv ers. Includes w ell-sorted stratified g rav el, sand,
silt and org anic sediments occurring  in ch annel and ov erbank
deposits (e.g., postglacial floodplains and fans).

Alluvial fan sediments:Sorted g rav el, sand, silt and
minor org anic detritus; moderate to poorly-sorted,
commonly stratified; formed subaerially w h en a h ig h -
pow er ch annel enters a zone of reduced stream pow er
such  as th e plains below  th e Manitoba escarpment.
Alluvial floodplain sediments:Sand, silt, clay, minor
g rav el and org anic detritus; massiv e to stratified,
g reater th an 1 m th ick; forming activ e floodplains close
to riv er and stream lev el; includes meander ch annels,
scroll marks, and terraces too small to sh ow  at th is
map scale.
Alluvial blanket sediments:Sorted sand, silt, clay,
minor g rav el and org anic detritus g reater th an 1 m
th ick; forming  floodplains; includes terraces too small
to sh ow  at th is map scale.
Alluvial veneer sediments:Sorted sand, silt, clay,
minor g rav el and org anic detritus less th an 1 m th ick;
forming  floodplains close to riv er and stream lev el.

EARLY H O LO CENE
LACUSTRINE DEPOSITS:Sand, silt and minor clay
deposited w ith in Lake Ag assiz; includes w ell-sorted
sand to sandy-silt deposited in th e near-sh ore
env ironment, and sand and g rav el deposited in
beach es.
Lacustrine deposit, ridged:Sand and g rav el; massiv e
to stratified; g reater th an 1 m th ick; deposited in
beach  ridg es at th e sh orelines of Lake Ag assiz.
Lacustrine littoral and nearshore sediments:Sand and
silt; massiv e; commonly betw een 1 and g reater th an
6 m th ick; deposited in sh allow -w ater lacustrine
env ironments.
Lacustrine nearshore veneer:Silty fine sand to
medium sand w ith  minor clay; massiv e to stratified;
0.2 to 1 m th ick th at drapes th e existing topog raph y;
deposited in a nearsh ore or littoral env ironment.
Lacustrine nearshore blanket:Silty fine sand to
medium sand w ith  minor clay; massiv e to stratified;
continuous cov er 1 to 2 m th ick th at drapes th e
existing  topog raph y; moderately to imperfectly-
drained; deposited in a nearsh ore or littoral
env ironment.

LATE W ISCO NSINAN
GLACIAL ENVIRONMENTS

TILL DEPOSITS:Diamicton; massiv e; unsorted to
poorly-sorted; deposited in subg lacial env ironments.
T h e till contains v ariable proportions of locally-sourced
sh ale and eastern- and/or north ern-sourced rock
(carbonate and g ranitoid).T refers to h ig h ly calcareous
till w ith  a dominant carbonate and g ranitoid
composition (>90 ct. % carbonate/g ranitoid clasts),T1

refers to w eakly to moderately calcareous till th at
contains black sh ale detritus (2 to 98 ct. % local Fav el
Formation clasts), and T2 refers to w eakly calcareous
till w ith  a h ig h  proportion of local siliceous sh ale
detritus (>50 ct. % local O danah  Formation clasts).

TILL VENEER:Diamicton; massiv e; unsorted to poorly-sorted;
discontinuous cov er less th an 1 m th ick th at drapes th e existing
topog raph y; deposited by ice.

H ig h ly calcareous till w ith  a dominant carbonate and
g ranitoid composition.
W eakly to moderately calcareous till th at contains
black sh ale detritus.
W eakly calcareous w ith  h ig h  proportion of siliceous
sh ale.

TILL BLANKET:Diamicton; massiv e; unsorted to poorly-sorted;
continuous cov er 1 to 2 m th ick th at drapes th e existing
topog raph y; deposited by ice. O ccasional th inner patch es of till
may occur.

H ig h ly calcareous till w ith  a dominant carbonate and
g ranitoid composition.
W eakly to moderately calcareous till th at contains
black sh ale detritus.
W eakly calcareous w ith  h ig h  proportion of siliceous
sh ale.

W eakly to moderately calcareous till th at contains
black sh ale detritus.

PRE-QUATERNARY
BEDROCK

Mesozoic rocks:Sh ale bedrock sh allow ly buried or at
surface near th e Manitoba escarpment. Bedrock may
be exposed in road and ditch  cuts or at surface.

NO T E: In areas w h ere th e surficial cov er forms a complex pattern,
th e area is coloured according to th e dominant unit and labelled in
descending  order of cov er (e.g., R-T v ). W h ere underlying
stratig raph ic units are know n, areas are coloured according  to th e
ov erlying  unit and labelled in th e follow ing  manner:

For example,      indicates lacustrine v eneer ov erlying  till.
Multiple modifiers may be combined to clarify th e detailed g eolog y
(e.g. T b1).

Lv
T

 L 
T b

HUMMOCKY TILL: Diamicton; g reater th an 1 m th ick; consisting 
of approximately equidimensional h ills and depressions w ith  
moderately h ig h  relief; deposited by melting  of stag nant ice; 
forming  distinctiv e circular h ummocks w ith  a central 
depression or brain-like pattern ridg es; commonly referred to 
as doug h nut moraine in th e Canadian P rairies.
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Surficial geology of the Arden area, Manitoba (NTS 62J6)
Previous mapping
T h is mapping  builds on prev ious surficial g eolog y mapping  conducted
by th e Manitoba Geolog ical Surv ey (MGS) (Mih ych uk and Groom,
1979a) and W estern Ground-w ater Consultants Ltd. (Sinclair and
P h imister, 1981). Mih ych uk and Groom (1979a) mapped a larg e area of
th e Riding Mountain uplands and th e Neepaw a area. T h is mapping
included th e w estern h alf of NT S 62J6 and w as publish ed as a 1:50 000
scale preliminary map (Mih ych uk and Groom, 1979b). Mih ych uk and
Groom (1979b) field stations targ eted sand and g rav el sites to assist in
th e delineation of ag g reg ate resources. T h e orig inal field notes for th is
w ork w ere arch iv ed by th e MGS, and data from surface field sites and
backh oe stations w ere dig itized and used during  th is study to assist w ith
surficial g eolog y mapping. Sinclair and P h imister (1981) publish ed an
inv entory of sand and g rav el in th e W estlake area based on 1:50 000
scale surficial mapping , w h ich  included part of th is map area. Mapping
w as primarily focused on delineating ag g reg ate resources from airph oto
interpretation and field observ ations. Soil maps h av e been produced for
th e study area by th e Manitoba Soil Surv ey. A reconnaissance
(1:126 720 scale) map (Eh rlich  et al., 1958) cov ers th e entire map area,
w h ereas a detailed (1:20 000 scale) map exists for th e Rural
Municipality of W estbourne (Langman, 1984). A reconnaissance-scale
(1:250 000) surficial materials compilation map w as produced by th e
MGS (Matile and Keller, 2004). T h is map w as deriv ed from th e existing
soils maps for NT S 62J and airph oto interpretation of th e area.
Methods
T h e surficial g eolog y of th e Arden area w as interpreted from
orth oimag es w ith  a raster resolution of 0.5 m and LiDAR elev ation data
for th e W h itemud Riv er w atersh ed (Manitoba Land Initiativ e, 2018).
Mapping  w as completed using  Summit and ArcGIS softw are. Field
studies used local road access during  a th ree-w eek period in th e
summer of 2015 and a tw o-day period in th e summer of 2018. A total of
237 field sites w ere v isited to g round truth  th e surficial g eolog y
mapping and collect till samples. At each  site, th e sediments present, as
w ell as g eomorph ic and terrain ch aracteristics, w ere noted.
Sample ag e sites consist of radiocarbon (H odder and Gauth ier, 2019)
and optically stimulated luminescence (Teller et al., 2018) ag e
measurements.
Till composition
T h e composition of till w as studied in detail (H odder and Gauth ier,
2019) and is classified according to th e clast-lith olog y (Fig ure 1) and till-
matrix g eoch emistry composition (Fig ure 2). To summarize, till in th e
map area is classified according  to th e concentration of local- and distal-
deriv ed detritus. Similar, but not identical, till prov enance conclusions
can be draw n from th e spatial pattern of clast-lith olog y and till-matrix
g eoch emistry proxies (Fig ures 1 and 2).
Noncalcareous tills w ith  elev ated concentrations (>90 ct. %) of siliceous
sh ale deriv ed from th e O danah  Member are situated on th e Manitoba
escarpment ov erlying  O danah  Member bedrock. W eakly calcareous
h ybrid tills w ith  a mix of local (> 50 ct. % siliceous sh ale) and distal
(< 50 ct. % carbonate/sh ield) detritus are situated on or east of th e
Manitoba escarpment (Fig ures 1 and 2). T ill w ith  an elev ated sig nature
(> 90 ct. %) of local Fav el Formation bedrock is situated in th e north w est
reg ion of th e map area and Fav el Formation bedrock w as observ ed to
subcrop along  stream cuts nearby (Fig ure 1). Dow n-ice (SSE) of th is till
sample, th e till contains 2–19 ct. % Fav el Formation clasts and is
interpreted as a h ybrid till consisting  of v arying proportions of local- and
distal-deriv ed detritus. T h e till-matrix g eoch emistry sig nature of till is
considered to be a more sensitiv e proxy to th e incorporation of black
sh ale detritus because th is bedrock type is easily comminuted below
th e size fraction used in clast-lith olog y counts. As such , th e till-matrix
g eoch emistry delineates a larg er footprint of till w ith  a black sh ale
compositional sig nature (Fig ure 2). Distally deriv ed tills composed of
P h anerozoic carbonate and P recambrian g ranitoid detritus are situated
in th e east and south w est reg ions of th e map area. T h e reader is
referred to H odder and Gauth ier (2019) for additional information and
discussion of till composition.
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Figure 1:Spatial distribution of clast till types in th e Arden study area. Stations w ith
multiple till samples are sh ow n as stacked symbols. Modified from H odder and Gauth ier
(2019).

Figure 2:Spatial distribution of interpreted till-matrix g eoch emistry classes. Stations w ith
multiple till samples are sh ow n as stacked symbols. Modified from H odder and Gauth ier
(2019).


