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GEOMORPHOLOGY OF THE AMISK.LAKE"AREA, SASKATCHEWAN

by

. *
S. C. Zoltai

~ ABSTRACT

The geomorphology of a 5,570 square mile area in east—central
Saskatchewan was mapped. The map units are landforms and complexes, with
added information on slope and parent material classes. Glacial and post-—

glacial events are briefly outlined.

INTRODUCTION

The geomorphology of the Amisk Lake map sheet (63L) was deter-
mined to provide basic information on the distribution of parent soil
materials and slope patterns which influence the growth and distribution
of forests. This study, undertaken in 1970, is the third in a series of
broad reconnaissance of geomorphic features in central Saskatchewan

(Zoltai, 1968; 1969).

* Research Scientist, Northern Forest Research Centre, Canadian Forestry

Service, Departmeﬁt of the Environment, 5320 - 122nd Street, Edmonton 70,
Alberta, Canada.



All roads were traversed in fhis poofiy.acéessible area.
Further information was collected dufing a'thfeé.day helicopter survey
in inaccessible areas. Soil profiles were examined in the dominant
parent materials and samples were collected. The miﬁeral content of
étony soils was estimated by counting stones in broad ﬁineral classes.
Peat landforms were probed to aséertain tﬁe'presencé and extent of
 permafrost. | 7 _ o i
The landforms were mapped on aerial photographs, as identi—
fied by their morphology, slope pattern, and infe;rgd soil material.
The texture of parent material samples was obtained by the Bouyoucos
method, and the calcite-dolomite content by the intercept method

(Skinner et al. 1959).

GLACTIAL HISTORY

Surficial deposits indicate thét the entire éréa was affected
by continental glaciation during the Pleistocene epoch. The prientation
of striations and drumlins, and the mineral chposition of tills indicate
that portions of the area were affeéted by-ice masses approaching from
different directions.

The glacially-oriented landforms and striae show the latest

glacial movements only, as traces of earlier movements were removed or

masked by later ice advances. Drumlins and striae show (Figure l) that
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Figure 1. Glacially oriented landforms, striae and abandoned beaches.
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ice reached the southeascerh corner qf the area from the east. At

the same time another ice sheet Waé-adVancing.in a southerly direction.
The orientation of drumlins and striae associated with this ice mass
suggest that this ice flow was deflected to a southwesterly direction
by the eastern ice.sheet. erssing;striae-east.of the mapsheet show
that a small part of the area.pfeviously covered by the eastern ice
mass was overridden by the nqrthern ice ﬁass (figure 2);

Upon the melting of the iée a 1argé iake.qccupied the ice-
free areas, as evidenced by laminated and'massive‘lécustrine deposits
and abandoned beaches;(Figure‘lj. This laké is identified as Lake‘
Agassiz which covered extensive areas of adjoiniﬁg.Manitoba (Elson,
1967). A series of beaches weré built by this lake within the study
area, the highest being at about lAOO'Eéet"present elevatiqn. ther
strong beaches are at about the 1310 foot elevation.

Renewed glacial_activiﬁy hglted the retreat of glacier front
in the northeastern part of_the.ﬁap area'(Figure 2). ‘No moraines were
built, although outwash sands were deposited along the ice front, often .
as deltaic materials into Léke_Agassiz. Upon the complete disappearance
of glacier ice, the lake covered the entire area, but subsequently low-
ering water levels gradually exposed fhe forﬁer lake bed.

Post-glacial depositiqn qf alluvial materials tqgk place in
the southeastern part of the area, along the floodplains of the Saskat-
chewan River. Eolian deposiﬁs were laid dqwn near abandoned raised
beaches where sandy matérial was available for dume formation. Elsewhere

peat began to accumulate in poorly drained basins, often reaching a
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thickness of 15 feet. Depressions and some shallow ponds were grad-
ually filled with remains of sedges and grasses, and later invaded by
peat-forming'bog vegetation. At the present, many grassy fens are

completely or partially covered by remains of plants growing in bogs,

such as sphagnum moss, black spruce, and ericaceous shrubs.
~'LANDFORMS

L. Geblqgic materials

a. Bedrock

The contact between the Precambrian rocks of the Canadian
Shield and Palaeozoic rocks of the Manitoba Lowland éuts diagonally
across the map area (Lang, 1961), from about Oskikebuk River in the
northweét to Maraiche Lake in the east.

Precambrian bedrock. Characterized by crystalline bedrock, highly resis-

tant to weathering. Consists of intrusive and metamorphosed intrusive
rocks as granite, granite gneiss, granodiorite; some volcanic rocks as

. e . ‘.‘-,”
andesite, basalt, and greenstones; and derived gneisses and schists

(Lang, 1961).

Palaeozoic bedrock. Flat-bedded, carbonate-rich rocks that are moder-

ately resistant to weathering. Dolomite  and dolomitic limestone of
Ordovician age, and Silurian dolémite ¢héracterize these formations
(Lang, 1961).

b. Glacial deposits.

Till is the most widespread glacial deposit. It is usually

thin to discontinuous over Precambrian bedrock and on some dolomite



Table I. Mechanical and chemical analyses of typical parent material samples

Geologic material Sand Silt Clay Textural “pH Calcite Dolomite
' % % % class ' : % Z

1. Silty sand till 79 18 3 Loamy sand 6.3 - -

2. Moderately calcareous 55 32 13 'Séhdy loam 7.8 6.5 6.0
loamy till. '

3. Extremely calcareous 59 27 14 Sandy loam 7.8 10.5 19.0

loamy till

4., Fine textured 2 34 64 Clay 7.8 15.2 5.8
lacustrine sediment :

5. Beach deposit 96 3 1 Sand 7.2 1.0 5.5

6. Outwash sand 97 3 - Sand 6.2 - -




plateaus, but locally thick till may.be found. Three different types

of till were identified.

Silty Sand'tiil. Occurs within the Canadian Shield, being derived from
crystalline bedrock. It is high in sand, very low in clay (Table I,
No. 1), and contains no carbqnates;' Dystric, or Degraded Dystric Brun-
isol*“soifsrdevélop on fresh to moist sites.-

Moderately calcareous loamy till. Occurring in a narrow belt south of

the Canadian Shield,'and consists of a mixture of materials derived from
Precambrian and Ordovician rqcks.' Its texture varies from a sandy loam
to loamy sand, and contains low to moderate.amounts of carbonates (Table
I, No. 2). Grey Luvisol or Degraded Eutric Brunisols develop on fresh

to moist sites.

Extremely calCareoﬁs'lQamY'till. Fqund in the southern half of the area
underlain by Palaeozoic rocks. It consists largely of dolomitic rock
fragments, with little admixture of crystalline materials. It has a
loamy texture (Table I, Nq. 3). Gray Luvisols or Degraded Eutric Brunisols
develop on fresh sites. : -
c. Lacustrine deposits.-
Lacustrine deposits are abundant only near abandoned beaches
and shorelines. Fine textured sediments are restricted to elevations

below-llZS feet in the west and below 1100 feet in the east.

Fine textured sediments. These materials are high in clay sized particles

and contain moderate amounts of carbonates (Table I, No. 4). Generally
they are massive, but in some thick deposits laminations (varves) were

noted ﬁnder the homogeneous clay. Gray Luvisol soils develop on fresh sites.

* S0il nomenclature follows "The system of soil classification for
Canada", National Soil Surv. Comm., 1970.
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Medium textured sediments. This material is found near raised beaches,
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in what was the foreshore afea‘ofjthe ancient lake. It cbnsists mainly
of fine sand and silt, with moderate amounts of carbonates. Gleyed

Gray Luvisols are common on moist sites.-

Coarse textured'sediménts;.'Occur in raised.béaches:and in near-shore
deposits in the western part of the area. The beach deposits are pebbly
to stony, but the near-shore Sand'deposits are generally stonefree. The
texture is usually sand (Tablé.I, Nq;—S). Degraded Eutric Brunisol de-
velops on dry to fresh sites.

d. Fluvial-depbsits;‘”

Outwash deposits. Its'diStributionﬂis limited to locally extensive areas

in the northeastern part of the'Study'areaLA_It consists of pebbly to
stonefree sand (Table I, No. 6). _Dggtaded'Dystric Brunisols develop on
dry to fresh sites.
e. Eolian depésits.'
Dune sand. No active dunes were noted. The material was deposited by
wind action on coarse textured lacustrine materials, and consists of stone-

-h,"

free medium sand. Degraded Eutric Brunisol soils develop on dry to fresh
sites.

f. Alluvial deposits.-
Alluvium. Extensive deposits-of éiluvium.occur in tHe floodplains of the
Saskatchewan River, and along some smaller rivers on a limited scale.
These deposits comsist of fine to medium textured materials, mixed with
organic debris and hﬁmus._“Sandj lenses are sometimes found within the

stratified sequence. GleYed Regosols characterize these moist to wet mater-

ials.



g. drganic'depOsits.' .

Mesic‘organic'mafférf"This'Somewhat-decbmposed'Qrganic material, composed

ehiefly of remains of grassy plants; is found meinly‘in treeless fens.-

Fibric organic matter: This poorly decomposed material consists of sphagnum

peat and forest peat (moss and wood). Fibric organic matter usually occurs

as the uppermost layer in bogs, covering mesic organic materials.

2. TForm of land

Landforms .occurring on the map-sheet*were identified on the basis
of their genesis and form, and‘furtberlsubdivided:eccording to their_char—
acteristic slope pattern and texturetef-the‘materi;i; The broad relief

~classes are based on relative height and,length1of;s10pe (Table II). Re-
sulting divisions form the ﬁappiﬁg units.of'the geomorpholbgical map (in

pocket).

Table II. 'Broad'relief'classes"

Very low relief - Essentially level area, with less than 10% of other re~«
lief classes, which are less than 25 ft. magnitude.

Low relief - Area of long gentle slopes, or very short steep slopes.
Difference in elevation is less than 75 feet.

Moderate relief — Areas of long moderate slopes or of short steep slopes.
Difference in elevation less' than 200 feet.

Many landforms have no characteristic slope pattern or assume
the relief of the underlying bedrock.. Some landforms, however, have pecu-

" liar surface features that can be related to their mode of deposition or

L)

subsequent events. These landforms are described below.
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Figure 3. Permafrost featurds observed in the field and on aerial photos.
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Knob and kettle complex ('Gmk' on map) refers to a rolling, hummocky till

plain where high and low ground alternate. with great frequency. Most
depressions are closed basins and hqve:pgqr draipage.,

_ 5-('Gmf' on map) identify areas‘ﬁhere élqngated, 1qw, bfqad ridges
occur parallel to one anqther;'

Wave—washed ground moraine ('an*.on map) identifies areas which were

modified by lake erosion.

Bedrock plateau ('Bp' on map) refers to flat to gently dipping table lands
of bare to thinly covered Palaeozoic bedrock. Low (up to 30 feet high)
escarpments are associated with'these plateaus, generally on the north to
northeastern edge.

Thermokarst ('Ok' on map) .occurs in qrganic deposits that contain peren-
nially frozen materials. Relief is low, .but with large number qf knolls

and depressions resulting from differential melting of permafrost.

" PERMAFROST - -

<~

Perennially frqzen materials occur in peatlands in almost all
parts of the area. The most southerly occurrence of permafrost was deter-
mined_by combining field observations with air photo interpretation (Figure
3). This boundary occurs in the southern part of the_map area, and is
bordered by a narrow zone where no perennially frozen peat landforms (peat
plateaus, palsas: Zoltai, in press)'were‘noted;.but collapse scars do occur.
These collapse scars are believed to.indicate that some permafrost is
present now or was present in the near past, and the vegetation is still
recovering from the effects of subsidence caused by the melting of the perma-

frost (Zoltai, in press).
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