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Geoffrey A.J. Scott
Although humans have an enormous potential to modify natural
ecosystems, many human activities
are both stimulated and/or limited
by constraints imposed by the ecosystem or climate. Whereas much of
southern and west-central Manitoba has already been drastically
modified during the last century by
agriculture, grazing, forestry, and
urban development to the point
that its original natural-vegetation
covers are hardly recognizable,
many other regions in the north and
northeast appear quite pristine. An
appreciation of the great variety
presented by Manitoba's soils and
biota is therefore valuable background for any discussion of human
activities in the province, and this is
best gained by reviewing all major
natural ecosystems1 within Manitoba's ecoclimatic regions.
Ecoclimatic regions are "broad
areas of the earth's surface characterized by distinctive ecological responses to climate, as expressed by
vegetation and reflected in soils,
wildlife and water."2 At a more general level, ecoclimatic regions are
hierarchically grouped into ecocli-

matic provinces, and portions of 4 of
the 10 Canadian ecoclimatic provinces — the Grassland, Boreal,
Subarctic, and Arctic — are found
in Manitoba (Figure 4.1).3 Because
of their large size and internal variation, these provinces are subdivided into ecoclimatic regions, and
8 such regions are represented in
Manitoba.
As the definition implies, each
ecoclimatic region has its own characteristic combination of soil types,
vegetation cover, and wildlife that
makes it distinct from any other region. Ecoclimatic regions therefore
include communities that can be described by their potential naturalvegetation cover using traditional
terms such as prairie, aspen parkland, boreal forest, tundra, wetlands, etc. (Figure 4.2). As might be
expected, a comparison of Figures
4.1 and 4.2 shows a marked similarity in major boundaries, reflecting
the primary consideration given to
vegetation cover in delimiting ecoclimatic regions. Likewise, a comparison of vegetation and soil distributions (Figures 4.2 and 4.3) confirms
the strong relationship between veg-

etation zones and soil types.
It is the overall role of climate,
however, that accounts for the
northwest-to-southeast orientation
of Manitoba's major ecoclimatic regions and zonal vegetation and
soils. Types of vegetation cover and
the distribution of freely drained
soils correlate strongly with increasing moisture availability as
precipitation increases from west to
east (Figure 4.4), and also with increasing effective precipitation as
one moves from south to north.
Wetlands, however, do not conform to this climatically determined
zonal distribution of vegetation and
soils, because poor drainage rather
than climate is more important in determining their location. Because
wetlands cover 41 percent of Manitoba, and because all five Canadian
wetland classes (fens, bogs, marshes,
swamps, and open shallow water) are
encountered here, the following discussion would be incomplete if their
characteristics were omitted.4 It is
also important to note that vegetation zonation throughout the province has had but the short span of
postglacial time in which to develop
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and stabilize, and that even this
short period has been marked by
climatic changes sufficient to move
vegetation zone boundaries a hundred kilometres or more in just the
last 3,500 years alone.5
THE TRANSITIONAL
GRASSLAND ECOCLIMATIC
REGION
Most of southwestern Manitoba is
part of the Transitional Grassland
Ecoclimatic Region, a zone where
moisture deficits are sufficiently
large that woody species are generally stressed and herbaceous (grassland) species favoured. Some exceptions include treed pothole/lake
fringes and riverine gallery forests,
where abundant ground water is
found. In terms of traditional natural-vegetation zonation, this region
is called the prairie (Figure 4.2).
Before agricultural settlement,
prairie grassland was exceptionally
well adapted to the stressful climate, with its droughts, fires,
strong winds, and herds of grazing
and soil-compacting plains bison.
(Official binomial names of plant
and animal species are found in Appendices 4.1 and 4.2, respectively).
In addition, both the palatability of
the herbaceous cover and a huge
soil biota favoured rapid nutrient
recycling with little litter buildup.
The limited leaching potential of
the subhumid prairie climate, combined with humification of the enormous annual production of fibrous
rooting systems, has promoted both
nutrient- and humus-rich topsoils
over postglacial time — the classic
Black Earths or Chernozems (Figure 4.5).6 These Black Chernozems
have been shown to be ideal for production of cereals and oilseeds, two
groups of domesticated species well
adapted to drier and sunnier midlatitude continental summer conditions. Much of the recent history of
this ecoclimatic region has therefore been one of almost total prairie
conversion by the plough, or alteration to pasture (Chapter 15).
Before the arrival of European
agriculture, the herbaceous cover
provided ideal habitat for many
species of wildlife. Inevitably such a
subhumid climate was also conducive to the production of late summer herbaceous cover die-back,

Figure 4.1 Ecoclimatic Zonation in Manitoba (Source: Ecoregions Working Group,
Ecoclimatic Regions of Canada, First Approximation [Ottawa: Environment Canada,
Ecoregions Working Group of the Canadian Committee on Ecological Land Classification
Service, Conservation and Protection, 1989])

making many communities suscep- and biotic conditions represented
tible to fire. As a result this region is throughout this prairie or Transiassociated with a long history of tional Grassland Ecoclimatic Reboth human- and lightning-induced gion, it can be readily subdivided on
burning, which has influenced the the basis of dominant vegetation
dominant biota of the region as well cover into three major ecosystem
as soil development.
types: mixed-grass prairie, aspen
Perennial grasses are especially parkland, and tall-grass prairie.
suited to spring or summer burning, sprouting soon afterwards and Mixed-Grass Prairie
offering fresh browse for herbivores Manitoba's mixed-grass prairie has
such as bison. Because of the many been greatly reduced in size during
different types of cover, habitats, the last century because of en-
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Table 4.1 Land Surface of Manitoba
Covered by the Major Soil Orders/
Great Groups
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Soil Type% of Land Surface
Black Chernozem
Dark Gray Chernozem
Gleysol
Regosol
Gray Luvisol
Organic Soils
Eutric Brunisol
Dystric Brunisol
Organic Cryosol
Turbic Cryosol
Rock
Total

9.6

4.8

6.9
1.4
5.6
17.5
13.2
8.5
17.9
6.8
7.8

100.0

Source: University of Manitoba,
Faculty of Agriculture, Principles and
Practices of Commercial Farming in
Manitoba, 5th ed. (Winnipeg: University of Manitoba, Faculty of Agriculture, 1977), 33.

Figure 4.2 Potential Natural Vegetation Zonation in Manitoba (Sources: For tundra and
forest tundra, K.P, Timoney et al., "The High SubArctic Forest-Tundra of North Western
Canada: Position, Width, and Vegetation Gradients in Relation to Climate," Arctic
45[1992]:l-9; for boreal forest and mixed-woods, J.S, Rowe, Forest Regions of Canada
[Ottawa: Department of the Environment, Canadian Forestry Publication 1300,1972]; for
boreal-prairie transition, S.C. Zoltai, The Southern Limit of Trees on the Canadian Prairies
[Edmonton: Northern Forest Research Centre, Information Report NOR-X-128, 1975]; and
for parkland and prairie, G.C. Trottier, Conservation of Canadian Prairie Grasslands: a
Landowner's Guide [Ottawa: Environment Canada, 1992])

croachment by aspen, and occupies
only a small portion in the southwest and many small remnant areas within the aspen parkland. Often termed the "mesic mixed-grass
prairie" to differentiate it from the
more xeric mixed-grass of southwestern Saskatchewan, this cover
type is dominated by needle-and-

thread (or spear) grass, northern
wheat grass, June grass, and little
bluestem, together with broadleaf
herbs and sedges in moister locations (Figure 4.6).
On drier sites, shorter grass species, such as blue grama, join
needle-and-thread, while sand grass
and the creeping juniper shrub,

with its outward-creeping groundlevel branches, are found on welldrained sandy soils. Woody stands
with shrubs and often trees are
found in protected depressions such
as the Pembina Valley, around potholes or small lakes, along rivers,
and on sandy deltaic deposits (Case
Study 4.1 on page 56). In addition,
some grassland patches, such as
those scattered throughout Riding
Mountain National Park, are dominated by fescue and Kentucky
bluegrass.
Black Chernozems are the dominant soil order throughout the region, whereas Regosols (poorly developed soils) are found in the
Spruce Woods and along floodplains, and some patches of Solonetzic soils (which provide low-quality agricultural land) are found
where sodium-rich parent material
is present. Where soil textures are
loamy and drainage adequate, Black
Chernozems have good Canada
Land Inventory (CLI) ratings for agriculture. While only 9.6 percent of
Manitoba's soils are Black Chernozems and another 4.8 percent are
Dark Gray Chernozems, these two
Great Groups provide the overwhelming majority of all agricultural soils throughout the province
(Table 4.1).
Long, sinuous riverine gallery
forests are also found within this
mixed-grass prairie and in the tall-
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grass prairie and aspen parkland.
These narrow strips of broadleaf deciduous forest (hardwoods) avoid
typical prairie moisture deficits because of spring flooding and high
water tables, and have survived
prairie fires as they grow below the
prairie level on the slopes and terraces of the incised river channels.
Such forests are dominated by
cottonwood, Manitoba maple, green
ash, and willows. Elms are also
found here, but as elsewhere in
Manitoba, many are dying from
Dutch elm disease, which reached
Winnipeg from North Dakota in
1975, Shrub understoreys of saskatoon, dogwood, and fern are common, while bur oak, with its deeply
penetrating tap roots, often dominates the upper-slope transition to
prairie.

Aspen Parkland

Gone today are the spectacular conflagrations that destroyed thousands of square kilometres of prairie in a single fire and favoured the
spread of grassland at the expense
of forest. The demise of large-scale
fires began in the latter part of the
19th century, and resulted from a
combination of factors, including sod
turning, highway development, and
burning regulation. Today much of
Manitoba's remaining mixed-grass
prairie has been invaded by aspen
and occasionally bur oak.7 Aspen are
ideally suited to this task, as they
readily spread by root suckering to
form clones or groves, and can
resprout easily if exposed to the occasional fire. Their roots can radiate out 20 m or more from the parent tree! In the past such rapid firefree invasion would have been Figure 4.3 Dominant Soil Landscapes in Manitoba (Source: Agriculture Canada, Soil
slowed by the impact of grazing Landscapes of Canada: Manitoba [Ottawa: Agriculture Canada, Land Resource Research
plains bison, a role filled today by Centre, Publication 5242IB, 1989])
the snowshoe hare and cattle.
Aptly named the aspen park- features throughout the parkland, and bur oak (Figure 4.2). Similar
land, this cover type, which had al- with basswood joining the previ- forests are found in Manitoba's
ready expanded somewhat south ously mentioned riverine hard- boreal/prairie transition, but these
during the last 3,500 years because woods. Basswood forms almost pure forests include some conifers.
Aspen parkland soils still reflect
of climatic change, expanded rap- stands on the lower terraces along
properties
imparted to them when
the
Assiniboine
River,
in
the
Assiniidly into mixed-grass prairie during
the last 100 years.8 A comparison of boine Woods of Charleswood, Win- they were grass-dominated, althe parkland/prairie boundary nipeg. Some areas of true broadleaf though towards the wetter margins,
mapped by Seaton in 1905 and that deciduous forest can also be found increased leaching due to a more
mapped by Boivin in 1956 demon- in areas such as Turtle Mountain acid-promoting tree litter has enstrates clearly how dramatic this and the Brandon Hills, but these couraged the development of Dark
are quite unlike broadleaf decidu- Gray Chernozems, Marshes are
invasion has been (Figure 4.7),
Narrow strips of riverine gallery ous forests in eastern Canada, be- also characteristic of mixed-prairie
forest are also important landscape ing dominated primarily by aspen and aspen parkland where potEBSCO : eBook Collection (EBSCOhost) - printed on 9/19/2018 2:38 PM via UNIVERSITY OF MANITOBA
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holes, lake deltas, and lagoons are
common (Figure 4.8).
These wetland types are generally mineral-rich (eutrophic or mesotrophic),9 and, as in the case of
lakeshore (often deltaic) areas, may
be periodically inundated by standing or slowly moving eutrophic water. Reeds, cattails, and bulrushes
dominate such lake margins in the
Minnedosa pothole country, the
Delta Marsh at the southern end of
Lake Manitoba, and the Netley
Marsh at the southern end of Lake
Winnipeg. Grasses (such as fowlmeadow grass, reed grass, and
white-top grass) and sedges compete better on somewhat less saturated soils, while aspen and willows
often form wetland fringes. Delta
marshes experience frequent flooding and periodic water level fluctuations controlled by lake levels, and Figure 4,4 Transect from Mixed-grass Prairie to Boreal Forest, Based on data from all longare therefore more difficult to con- term climatic stations located between 49°N and 50°N latitude from central Saskatchewan to
vert for agriculture. However, many eastern Manitoba. T = mean annual temperature (°C), PE = potential evapotranspiration (mm),
P= mean annual precipitation (mm), Im = moisture index (where the Im is based on the formula
of the smaller snowmelt-dependent [PIPE
-1] 100); no regression line is provided for temperature because, as might be expected, the
potholes of the Minnedosa area are r2 indicates little correlation between longitude and temperature across this central-continental
often only seasonal wetlands, with plain region; the moisture index (Im) produces negative values when mean annual precipitation
most having been effectively drained is less than potential evapotranspiration (PE) and is positive when precipitation exceeds PE,
and converted (Figure 4.9). As they (Source: Modified from G.A.J. Scott, Canada's Vegetation: A World Perspective [Montreal:
are highly productive ecosystems in McGill-Queen's University Press], 1995)
terms of mammal and waterfowl
food supply and cover, their loss has
had a major impact on wildlife.
Tall-Grass Prairie
Before the Red River Lowlands
landscape south of Winnipeg was
transformed by agricultural expansion, it was dominated by tall-grass
prairie, or "true prairie," as many of
the early settlers called it. This Figure 4.5 Soil Profiles for Some of Manitoba's Great Groups. A = Turbic Cryosol, B = Organic
topographically low central basin of Cryosol, C = Mesisol, D = Fibrisol, E = Humic Gleysol, F = Eutric Brunisol, G = Dystric
Brunisol, H - Gray Luvisol, I = Black Chernozem, J = Dark Gray Chernozem; for organic
the former glacial Lake Agassiz profiles,
Of refers to fibric (fibrous) and Om to moderately decomposed organic layers. For
supported lush grasslands, wet- mineral soil profiles, A, B, and C refer to the major horizons, while LFH refers to surface litter;
lands, and long, narrow riverine ca = secondary carbonate enrichment, e = eluviated, g = gleyed, h = humus, j = weakly expressed
gallery forest, and it represented an horizon, k = carbonate present, m = modest chemical and colour change due to weathering, t =
enrichment, y = cryoturbated (frost heaved), z = permanently frozen layer. (Source:
extension of the tall-grass prairie clay
Canadian Soil Survey Committee, The Canadian System of Soil Classification [Ottawa:
stretching north from the Dakotas. Canada Department of Agriculture, 1978])
Seasonal flooding, poor drainage,
and fire combined to promote a 2-m
big-bluestem- and switch-grassdominated herbaceous cover; however, it also produced many marshlands and discouraged tree growth
except along incised river channels
(Figure 4.10), and allowed organic
and nutrient-rich Black Chernozems and Humic Gleysols to develop.
Today most of the marshlands
have been drained, thereby allowing
even the Humic Gleysols to be used
Figure 4.6 Community Diversity Typical of Mixed-grass Prairie
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Figure 4.7 Expansion of Aspen Parkland in Manitoba between 1905 and 1956 (Source:
Modified from G.A.J. Scott, 1995, which is based on maps by E.T. Seaton [1905] and B.
Brown [1956] as represented in R.D. Bird, Ecology of the Aspen Parkland of Western
Canada in Relation to Land Use [Ottawa: Department of Agriculture, Research Branch
Publication 1066, 1961])

Figure 4.8 Community Diversity Typical of a Pothole Lake Margin (Source: Modified from
Scott, 1995)

for agriculture. Likewise, because of
the fertile Black Chernozems that
these herbaceous species were so instrumental in promoting, and because of the reduction in burning,
only some 400 hectares (ha) of undisturbed true tall-grass prairie,
such as the Living Prairie Museum
in St. James, remain today. Fortunately, somewhat larger patches of

big bluestem prairie can be found
within the aspen parkland, such as
near Tolstoi. Formerly prairie, the
aspen-dominated Assiniboine Forest
in Winnipeg owes its current woody
cover to protection from both burning and the plough.
The inherently fertile lowland
prairie soils actually present many
agricultural challenges. High water

tables promote localized soil salinity; the precipitation regime is uncertain; drought encourages insect
pests such as grasshoppers; and the
earlier traditions of excessive tillage, stubble burning, and summer
fallowing (to enhance available nitrogen) have led to a 40-50 percent
reduction in topsoil organic matter
since conversion. This dramatic loss
has reduced the size of topsoil aggregates, making them more susceptible to wind erosion when dry
southerly winds cross bare soil in
spring. Today, with reduced summer fallowing and stubble burning,
more concern for conservation practices such as reduced tillage (and
occasionally zero tillage), and better
trash management, many of these
negative impacts are being reduced.
The great majority of undisturbed prairie and parkland wetlands
are ideal breeding grounds for a variety of summer-resident waterfowl
that thrive on duckweed or other
aquatic plants, and they serve as
important staging areas for migratory waterfowl such as the Canada
goose. In addition, native cover provides suitable habitats for such
mammals as muskrat, mink, raccoon, red fox, and the introduced
white-tailed deer. Aspen parkland
wetlands are also important habitats for amphibians, and summer
feeding grounds for several species
of garter snake that feed on these
amphibians. These snakes, however, must overwinter in underground hibernacula, as in the aptly
named "snake pits" or limestone
caverns in the uplands around
Narcisse (Case Study 2.1 on page
23).
Wetland drainage has had serious
impact on wildlife, particularly in
the pothole regions and in the Red
River Lowlands. Fortunately, remaining natural marshes, such as
Netley Marsh, are subject to cycles
of flooding and natural drawdown
(drying out), which not only help regenerate the ecosystem and ensure
wildlife food supply but also limit
their suitability for artificial drainage to produce agricultural land.
The Red River lowland marshes, being located away from any large
lake, did not possess the same natural protection from artificial drainage, and so have been reduced to a
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Figure 4.9 Ground-moraine Topography on the Minnedosa-Reston Till Plain. The photograph was taken in 1964; many of the sloughs
(potholes) will have been drained by now. North is at the top of the photograph. (Photograph: NAPL A18611-23)

Figure 4.10 Community Diversity Typical of Undisturbed Tall-grass Prairie in the Red River
Lowlands of Manitoba (Source: Modified from Scott, 1995)

fraction of their former grandeur. Today all that remains of the huge St.
Andrews Bog, which was located
just north of Winnipeg, is the
artesian-fed 3,600 ha Oak Hammock Marsh, which has been maintained as an important wetland and
staging area for migratory waterfowl by regulating water levels and
practising periodic drawdown.
Non-waterfowl bird species such
as the blue jay and sharp-tailed
grouse are also common throughout
the Prairies, as they have adapted
well to remnant aspen stands,
shelterbelts, and a generally managed parkland landscape. The
American kestrel is especially noticeable in summer on fence posts or
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hovering over fields or rights-ofway, spying on the small mammals
and insects below.10
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BOREAL ECOCLIMATIC
PROVINCE
All three subprovinces of the Boreal
Ecoclimatic Province, the Low, Mid-,
and High Boreal, are represented in
Manitoba. These include all forested regions between the aspen
parkland to the southwest and the
open lichen woodland to the north
and northeast (Figure 4.2). While
open lichen woodland is still considered part of the boreal or taiga, its
openness
has
meant
that
ecoclimatically it is classified as
part of the Low Subarctic. As Manitoba's continentality
produces
colder and longer winters and somewhat less humid conditions than in
the boreal regions of Ontario and
Quebec (Chapter 3), it is not surprising that Manitoba's coniferous
forest differs somewhat from that
further east. Ecoclimatic regions
represented here include parts of
the Subhumid Low Boreal and
Subhumid Transitional Low Boreal
to the south and southeast, and the
Subhumid
Mid-Boreal
and
Subhumid High Boreal to the north
(Figure 4.1).
Subhumid Low Boreal and
Subhumid Transitional Low
Boreal Ecoclimatic Regions
Along the southern fringes of the
Subhumid Low Boreal is the boreal/
prairie transition, a narrow zone of
both broadleaf deciduous hardwoods and conifers (softwoods). The
southern boundary of this transition is where at least one but not
more than three of the four typical
boreal conifers (jack pine, white
spruce, black spruce, and tamarack) are encountered along with
the ubiquitous aspen,11 while the
northern boundary is where all four
conifers can be found.
To the north and east of this narrow transitional zone is the classic
northern coniferous forest, where
all four of these important conifers
thrive, together with others such as
balsam fir and some hardwoods. Occasionally eutrophic swamp areas
are also encountered, usually dominated by eastern white cedar. Because of the somewhat drier nature

of the continental climate in the
three Prairie provinces, aspen, balsam poplar, birch, and occasionally
bur oak remain important components, so that this southern boreal
is often called the "northern mixed
woods" or
simply the "mixed-woods
section."12
Within the mixed-woods section,
mineral soil profiles are subject to
greater leaching and have lower organic matter content than their
prairie counterparts; they are typically Gray Luvisols and Eutric Brunisols. Where mineral soil drainage is
poor, Humic Gleysols dominate. Both
here and in the northern boreal forest are also found fen wetlands
(eutrophic or niesotrophic due to
base-rich ground water) and bogs
(acid or oligotrophic ground water),
with their organic Fibrisols and
Mesisols.13 Generally, only in the
southern margins do soils have any
real potential for agriculture, while
the drained wetlands of the Pasquia
River southwest of The Pas mark
the northern limit of effective mixed
farming.
Besides all the typical boreal tree
species mentioned above, the
milder Subhumid Transitional Low
Boreal Ecoclimatic Region of southeastern Manitoba permits two important conifers, white and red
pine, to join typical boreal communities (the boreal ecotone in Figure
4.2). Their presence in the southeastern corner of the province indicates that forest cover here is becoming more characteristic of the
boreal-broadleaf ecotone, which
separates boreal forest in general
from the oak-beech-maple dominated temperate deciduous forests
to the southeast of Manitoba.
Located almost entirely on the
Canadian Shield, this region also
has a greater preponderance of
poorly drained lowland bogs with
their black spruce-sphagnum communities, and of granitic rock outcrops with their thin, often only 1015 cm thick, organic soils (Folisols)
dominated by jack pine to the north
and white, red, and jack pine to the
southeast. Some of the acid sphagnum peat in the Agassiz Forest bogs
near Beausejour and Hadashville is
harvested for horticultural purposes. Better-drained mineral soils
are dominated by aspen, poplar,
spruce, and, sometimes in later suc-

cessional stands, balsam fir.
Despite considerable logging and
forest fire activity, less of the natural vegetation has been disturbed
here in the mixed-woods section
and boreal ecotone than in the prairies, so the region supports a rich
fauna. Typically throughout the
southern boreal, on recent burn or
logged-over (clearcut) sites on welldrained soils and rock outcrops, the
early succession includes woody
shrubs such as low sweet blueberries and common bearberries,
which provide fruit and browse for
many animal species, as well as
postfire herbs such as fireweed.
Typical of the southern boreal
are black bear, coyote, fisher, lynx,
red fox, weasel, timber wolf (a gray
wolf subspecies), and even some
white-tailed deer; while moose, beaver, mink, and muskrat populations
are more common along rivers and
in marshes or moister lowlands.
Many species are hunted and
trapped for food and fur by Aboriginal people, and their preservation
locally is often assured by comanagement projects where both
conservation and Aboriginal use is
the focus. After a successful moose
comanagement project in the Lake
Waterhen region on the east side of
Lake Winnipegosis, a wood bison
restoration project was established
in 1984.14
Subhumid Mid- and High Boreal
Here typical northern coniferous
forest conifers dominate uplands
and are joined in better-drained
lowlands by birch and aspen to produce a mosaic of ecosystem types,
usually with a ground cover of
feather mosses on better-drained
sites and sphagnum/Labrador teamoss/low shrub cover on poorly
drained acid lowlands. Large areas
are dominated by closed-canopy
white spruce (Figure 4.11, site 1)
and black spruce forest (sites 2 and
3). On rock outcrops or sandy/gravelly esker ridges, open jack pine
dominate because of physiological
drought conditions.
In eutrophic and mesotrophic fen
wetlands, tamarack with some black
spruce form open forest over a sedge,
willow, alder, and non-sphagnum
moss ground cover. Where wetlands
are oligotrophic, such as in domed
bogs, sphagnum mosses dominate,
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Figure 4.11 Generalized Transect through Northern Coniferous Forest (Source: Modified
from Scott, 1995)

Figure 4.12 A Typical Transect across the Forest-tundra from Boreal Forest in the Southwest
to Tundra in the Northeast (Source: Modified from Scott, 1995)

along with bog laurel, Labrador tea,
and scattered black spruce. From
the air, floating wetland vegetation
can be seen growing out from many
sheltered Shield lake margins, reducing lake size, smoothing their
outlines, and, in the case of small
lakes, even completely covering
them and perhaps filling them in.
These great expanses of softwood-dominated northern coniferous forest have been the logging
grounds of large pulp operations
centred around The Pas and Pine
Falls, with spruce, fir, and some
jack pine important in both pulp
and some construction-lumber production. There is also potential for
oriented strand board (waferboard)
production from mixed-woods section aspen, and improved hardwood
pulping techniques have now
opened the way for future aspen
pulp production.
Because of the cooler subhumid
climate and resulting lower soil organism activity than in the mixedwoods section, soil profile alteration
generally gives rise to Eutric Brunisols on well-drained calcareous

mineral parent material, and to
Dystric Brunisols where parent material is strongly acidic. Fibrisols,
Mesisols, and Gray Luvisols are
also encountered, and localized permafrost encourages Cryosol development (Figures 4.3 and 4.5). Unlike other soil orders, which are
classified as being either mineral or
organic, Cryosolic soils simply have
to have permafrost within 1- 2 m of
the surface; as permafrost is independent of whether the soil is mineral or organic, both mineral and organic Great Groups are present
within this order. The Organic
Cryosols (peat with permafrost) and
the Turbic Cryosols (cryoturbated
or frost-heaved mineral soil) are
both abundant throughout Manitoba's north, while Static Cryosols
(noncryoturbated mineral soil) are
less common.
Like the prairies to the southwest, the boreal has had a long history of burning and postfire succession. So frequent are forest fires
that not only do many species possess some adaptations to fire but
they actually take advantage of it.

The early successional species, jack
pine, has serotinous cones that respond to the heat of fire by releasing
seeds. This gives jack pine the advantage that, after fire in an area
where some jack pine were part of
the burned cover, its seedlings
dominate postfire succession.
Because so many of the boreal
forest nutrients are tied up in both
living plant tissue and litter, periodic fires may also aid in nutrient
cycling. As natural postfire succession back to white spruce climax
forest can take several hundred
years, many areas have little opportunity or time to complete this succession before fire once again intervenes. North of Grand Rapids,
many areas of limestone/dolostone
pavement (Case Study 2.1 on page
23) with their thin mineral or organic (Folisol) soils are usually dominated by jack pine fire-subclimax
forest, because here fire usually intervenes before spruce — which
finds successional conditions slow
on these thin soils — has sufficient
time to take over.
Forest fires also play an important role in promoting different successional stages, permitting different communities of wildlife to coexist. In the northern boreal as in
the forest-tundra beyond, caribou
are particularly important to Aboriginal people. So important has
their conservation and management become that today comanagement projects such as the
Beverley and Kaminuriak Barrenground Caribou Agreement (between the Inuit, Dene, Cree, Metis,
and provincial/territorial governments) help manage this important
resource for 10,000 people in northern Manitoba, northern Saskatchewan, and southeastern Northwest
Territories.
SUBARCTIC
ECOCLIMATIC PROVINCE
Low Subarctic
Ecoclimatic Subprovince
The Low Subarctic consists of those
northern portions of the boreal forest known as "open lichen woodland" or "open spruce forest," and
its northern margin marks the limits of continuous forest (Figure
4.12). The name "open lichen woodland" is suitable because the better-
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drained upland ground cover is
dominated by light-coloured fruticose lichens, which are easily seen
from the air between the scattered
spruce (Figure 4.13). Often associated with the upland lichens are
sphagnum mosses, dwarf birch, and
Labrador tea. Responding to the effects of shading, feather mosses instead of lichen dominate under
white spruce, whereas sphagnum
bog dominates acid ground water
sites in depressions or lower topographic positions, and open tamarack fen is found where ground water is mesotrophic or eutrophic.
The presence of permafrost is
more noticeable here than in the
High Boreal, so that Organic and
Turbic Cryosols dominate large areas (Figure 4.3). Caribou play a significant role in modifying lichen
cover as they migrate from forested
regions followed by the caribou
wolf, either to these summer lichen
grazing grounds or to grazing
grounds in the High Subarctic or
Low Arctic. The caribou wolf is
more plentiful than the other local
gray wolf subspecies, the timber
wolf. It is the dominant wolf north
of58°N.

THE GEOGRAPHY OP MANITOBA

Figure 4.13 Open Lichen Woodland (light-toned patches) and Fen on the Hudson Bay
Lowlands, North ofGillam. Note the circular spruce stands in the foreground; these appear
to dominate the ridges left by paleo-polygons. (Photograph: G. Scott)

High Subarctic

Climatic conditions vary rapidly
across the High Subarctic because
this is the location of the average
summer position of the polar front
(Chapter 3). So sharp is the resulting temperature gradient that
forest-promoting climatic conditions are found to the south of this
zone while conditions discouraging
the development of the true tree life
form (less than 5 m tall at maturity)
are found to the north (Figure 4.14).
In terms of vegetation cover, this
landscape appears almost tundralike, yet there are scattered patches
of open spruce forest. Best described as forest-tundra, cover varies from a situation where open
spruce forest almost covers the complete landscape, to the tree line (or
tree-form line), where tree species
can no longer develop the true tree
life form.
In the southern forest-tundra
(forest subzone) (Figure 4.2), white
and black spruce and tamarack are
the dominant tree species, while
birch and even aspen can occasion-

Figure 4,14 Boundary between Open Lichen Woodland and the Forest-tundra near Twin
Lakes, 35 km Southwest of Churchill. Here on the calcareous uplands the dominant conifer
is white spruce (Picea glaucaj together with a ground cover of light-coloured lichen; on the
plain below, the sparse tree cover consists of white spruce and tamarack (Larix laricina).
(Photograph: G. Scott)

Figure 4.15 Flag Forms of Spruce near Twin Lakes, in the Churchill Region. Trees in the
foreground are spruce, while to the right rear they are tamarack. (Photograph: G. Scott)
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ally be found along rivers. Lichens,
mosses, and woody shrubs dominate both the treeless expanses and
the spaces within open forest
clumps. In the northern foresttundra (shrub subzone) a shrub
tundralike community dominates,
together with small open clumps of
white or black spruce in more sheltered sites. Krummholz (German
for "crooked wood") and flag forms
(where branches survive primarily
on the downwind side of the trunk)
of white spruce are found in somewhat more exposed sites, such as
around Churchill (Figure 4.15).
Many of these stunted spruce also
possess another adaptation, layer- Figure 4.16, Typical Thermokarst Landscape on the Hudson Bay Lowlands North ofGillam.
ing, where lower branches hug the Classic peat polygons can be seen to the right of the drainage system at the bottom of the
ground, surviving from year to year photograph. (Photograph: G. Scott)
protected from the desiccating, icecrystal blasting winds of winter below a blanket of snow.15
As some of the herbaceous species found within this shrub
subzone are absent in the tundra
just to the north, this northern
boundary is not simply a tree line
but also a phytogeographic barrier
for several nontree species. In the
more tundralike portions of the
forest-tundra, and in the tundra to
the north, permafrost, cryoturbation, ice lens growth, and surface
drainage patterns give rise to a mosaic of ecosystem types, including
peat polygons, palsas, hydrolaccoliths, and thermokarst lakes.
Peat polygons are a distinctive Figure 4.17 Lichen-dominated Palsa in a Fen Palsa Field near the Churchill Northern
feature of organic and fine- Studies Centre. These mounds consist of ice-filled peat, between which permafrost is only
sediment soils, where ground ice encountered at depth. Scattered white spruce on the horizon show that this is part of the
contracts during the extremely cold forest-tundra region. (Photograph: G. Scott)
winter to form deep cracks. These
cracks fill with spring melt to later palsalike features known as mafrost melting. Unequal growth of
form ice wedges that can grow sev- hydrolaccoliths. Similar to palsas in permafrost in moss mounds can
eral metres thick as the process is scale, they are quite unlike them in- also give rise to the frost disturrepeated annually. A distinctive ternally, as they are filled with a bance best described as "drunken
polygonal shape results from the pure ice lens or blister exceeding a forest." Here roots of one side of the
microtopographic variations pro- metre in thickness (Figure 4.18). spruce tree are forced upward beduced by this wedging, and the pat- These too undergo rapid demise cause the moss-covered organic soil
tern is accentuated by the resulting when the peat overburden stretches through which they penetrate bevegetation mosaic (Figure 4.16). to the point that it cracks open, and gins to form a mound due to ice
Palsas are ice-filled peat mounds, the pure ice is exposed to warm air, growth. If these are major roots, the
often 15 m across, which usually causing the hydrolaccolith to col- tree is forced to lean away from the
mound. This often results in trees
rise more than a metre above the lapse rapidly.
surrounding tundra before they
Examples of these features can leaning in different directions at
crack open, begin to thaw, and be seen east of the Twin Lakes area, different angles.
As noted above, postglacial clislowly collapse. Good examples of in the Churchill region. Thermopalsas can be seen near Churchill karst lakes are more frequently en- matic fluctuations in Manitoba
(Figure 4.17).
countered in the forest-tundra, have had major impacts on boundaOccasionally artesian water at- where unequal surface heating has ries between vegetation types. This
is particularly true of northern
tempting
to reach
the surface
forms
given
rise to large-scale
surface perEBSCO : eBook
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cular plants, and the variations in
timing of community growth bursts
combine to favour a reasonably continuous supply of summer browse
for caribou, as wetlands do for waterfowl. In addition, the abundant
marine food supply supports a winter pack-ice seal population that in
turn serves as the staple for polar
bears. This polar bear pack-ice food
supply is complemented by suitable
denning grounds, especially along
the Hudson Bay shoreline just
south of Cape Churchill, where the
bears often dig caves down to permafrost under peat hummocks.

Figure 4.18 Two Individuals Standing on a Hydrolaccolith. The two individuals in the
background are standing on a hydrolaccolith, a solid ice-filled mound under a thin layer of
peat. The hydrolaccolith in the immediate foreground has stretched its thin peat cover to the
point that it split along narrow cracks. This splitting has allowed the ice to melt rapidly,
causing the mound to collapse. The clean ice face shown here is more than one metre thick.
Near Twin Lakes, Churchill region. (Photograph: G. Scott)

CONCLUSION

Manitoba is fortunate in having
such latitudinal extent and differences in climate that all but the 4
Cordilleran and 2 Temperate Ecoclimatic Provinces of Canada are
Manitoba, where even minor fluc- berry, dwarf birch, crowberry, rock represented here. Likewise, all 10
tuations in the average position of cranberry, Arctic avens, soapberry, of the soil orders of the Canadian
the polar front have major implica- Lapland bog-rosebay, and dwarf Soil Classification are represented.
tions for tree growth. It should be Labrador tea thrive. Any white or Such variety provides habitats for
noted that a major southward shift black spruce that do survive here an important array of fauna! species,
in the tree line occurred approxi- take on mat-krummholz or low flag from the snakes of the subhumid
mately 3500 B.P., but since then it forms, never true tree life forms. southwest to the polar bears of the
has fluctuated both north and south Important nonwoody species in- northeast. In the southwest are the
of its present position by as much as clude cushion forms such as purple subhumid, warm-summer prairies,
100 km.16
saxifrage, cotton grass, lichens such riverine gallery forests, and parkas the reindeer moss, and numer- lands with their Chernozems, Regoous mosses. Despite lacking any sols, and Gleysols. Broadleaf decidARCTIC ECOCLIMATIC
PROVINCE
true tree cover, tundra ecosystems uous and mixed deciduous-coniferexhibit remarkable variation in ous forests with their Luvisols and
species composition because of Brunisols dominate to the north
Low Arctic
Only two large areas of true treeless moisture and topographic differ- and east of the prairies, while the
tundra are found in Manitoba: ences brought about by the perma- coniferous forests with their
where the Low Arctic Ecoclimatic frost-related activities discussed in Brunisols and Cryosols dominate
the boreal zone of central and northRegion dips south of the northern the previous section.
provincial boundary west of Hudson
It is important to note that al- ern Manitoba. Only in the northBay, and where winds off the pack though the biomass and net annual eastern corner of the province does
ice extend tundra into the High productivity of plant communities the open lichen woodland of the
Subarctic south of Cape Churchill throughout the Low Arctic appear northern boreal give way to the
(Figure 4.2). While the name "tun- quite diminutive, such communities Cryosols and permafrost-dominated
dra" is derived from the Finnish do serve as relatively rich feeding tundra landscape, while scattered
tunturi, meaning "completely tree- grounds and attract large summer throughout all these landscapes are
less heights," the vegetation cover populations of migratory species. the wetlands, with their Gleysols,
here is best described as shrub tun- The variety of habitat types, the Fibrisols, Mesisols, and Organic
dra because low shrubs such as wil- abundance of lichen, the somewhat Cryosols.
lows, alpine bearberry, alpine blue- higher protein content of arctic vasNOTES

1. Here the term "ecosystem" is designed
to convey the division of ecoclimatic
regions into major vegetation types
with their associated fauna and soils.
For example, the Transitional Grassland Ecoclimatic Region can be readily
subdivided into the mixed-grass
prairie, aspen parkland, and tall-grass

prairie ecosystems.
2. Ecoregions Working Group, Ecoclimatic Regions of Canada, First
Approximation (Ottawa: Environment
Canada, Ecoregions Working Group of
the Canadian Committee on Ecological Land Classification, Ecological
Land Classification Service, Conservation and Protection, 1989), 1.

3. Ecoclimatic provinces can be subdivided into ecoclimatic subprovinces,
which in turn can be subdivided into
ecoclimatic regions. For example, the
Boreal Ecoclimatic Province includes
the High, Mid-, and Low Boreal
Subprovinces, and the High Boreal
Subprovince includes a number of
ecoclimatic regions, including the

EBSCO : eBook Collection (EBSCOhost) - printed on 9/19/2018 2:38 PM via UNIVERSITY OF MANITOBA
AN: 497392 ; Stadel, Christoph, Everitt, John C., Welsted, John E..; The Geography of Manitoba : Its Land and Its People
Account: s5519424.main.ehost

55

Copyright @ 1996. University of Manitoba Press.
All rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Manitoba's Ecoclimatic Regions
Subhumid High Boreal (HBs), found
in north-central Manitoba,
4. National Wetlands Working Group,
Wetlands of Canada, Ecological Land
Classification Series 24 (Ottawa:
Environment Canada, Sustainable
Development Branch, Canadian
Wildlife Service; and Montreal:
Polyscience Publication, 1988).
5, For more detailed information on
Manitoba's vegetation history based
on detailed pollen (palynology)
studies, see J.C. Ritchie, "The LateQuaternary Vegetation History of the
Western Interior of Canada," Canadian Journal of Botany
54(1976):1,793-818.
6. The Canadian System of Soil Classification is a hierarchical system in
which soil orders are the highest level.
All nine orders in the Canadian
System are represented in Manitoba,
although in Figure 4.3 the Podzolic
Order is missing because of its
scarcity and the mapping scale used.
Soil orders are in turn subdivided into
Great Groups; in the Chernozemic
Order there are four Great Groups:
the Brown, Dark Brown, Black, and
Dark Gray.
7. D.V. Hildebrand and G.A.J. Scott,
"Relationships Between Moisture

Deficiency and Amount of Tree Cover
on the Pre-Agricultural Canadian
Prairies," Prairie Forum
12(1987):203-16.
8. Ritchie, "The Late-Quaternary
Vegetation History."
9. Eutrophic means nutrient rich. In the
case of wetlands this normally means
there is a plentiful supply of calcium
and magnesium in the water/ground
water, and that it is alkaline. Mesotrophic conditions occur where bases
are somewhat less plentiful but the
water/ground water is only mildly
acidic. Oligotrophic means low supply
of base and therefore strongly acidic.
10. For a general overview of prairie
ecosystems, see G.C. Trottier, Conservation of Canadian Prairie
Grasslands: A Landowner's Guide
(Ottawa: Environment Canada,
Canadian Wildlife Service, 1992).
11. S.C. Zoltai, The Southern Limit of
Trees in the Canadian Prairies
Information Report NOR-X-128
(Edmonton: Northern Forest Research
Centre, 1975).
12. J.S. Rowe, Forest Regions of Canada,
Publication 1300 (Ottawa: Department of the Environment, Canadian
Forestry Service, 1972).
13. Bogs are peatlands generally with the

Appendix 4.1 Common and Binomial Names of Plants Mentioned in Chapter 4
green ash
alder
Alnus spp.
jack pine
alpine bearberry
Arctostaphylos alpina
June grass
alpine blueberry
Vaccinium uliginosum
Kentucky bluegrass
Arctic avens
Dryas integrifolia
Labrador tea
aspen
Populus tremuloides
Lapland rose-bay
balsam fir
Abies balsamea
lichen
balsam poplar
Populus balsamifera
little bluestem
basswood
Tilia americana
low sweet blueberry
big bluestem
Andropogon gerardii
Manitoba maple
birch
Betula papyrifera
needle-and-thread
black spruce
Picea mariana
northern
blue grama
Bouteloua gracilis
wheat grass
bog laurel
Kalmia polifolia
pondweed
bulrush
Scirpus spp.
purple saxifrage
bur oak
Quercus macrocarpa
reed
cattail
Typha spp.
reed grass
common bearberry Arctostaphylos uva-ursi
red pine
cotton grass
Eriophorum spp.
reindeer moss
cottonwood
Populus deltoides
rock cranberry
creeping juniper
Juniperus horizontalis
sand grass
crowberry
Empetrum nigrum
saskatoon
dwarf birch
Betula glandulosa
sedges
dwarf Labrador tea Ledum decumbens
soapberry
dogwood
Cornus stolonifera
sphagnum moss
elm
Ulmus americana
switch grass
eastern white cedar Thuja occidentalis
tamarack
feathermoss
Pleurozium spp.
white pine
fescue
Festuca scabrella
white spruce
fireweed
Epilobium angustifolium
white-top grass
fowl-meadow grass Poa palustris
willows

water table at or near the surface, and
they are acidic and low in nutrients
(oligotrophic). Fens are also peatlands
but with nutrient-rich waters (niesotrophic or eutrophic), mainly derived
from mineral soils weathering
upslope. In a process known as
paludification, wetland fen peat
accumulates over time so that the
vegetated surface may rise above
incoming base-rich ground water and
become dependent on oligotrophic
rainwater. If this happens, fen gives
way to acid bog. For more information
on wetlands, see National Wetlands
Working Group, Wetlands of Canada,
14. H. Nepinal and H. Payne, "Wildlife
Co-Management," in People and Land
in Northern Manitoba, University of
Manitoba Anthropology Papers 32, ed.
Y. Lithman, R. Riewe, R. Wiest, and R.
Wrigley (Winnipeg: University of
Manitoba, 1992), 233-43.
15. For an interesting account of adaptations to desiccating winds and icecrystal abrasion in the Churchill
region, see PA. Scott et al., "Crown
Forms and Shoot Elongation of White
Spruce at the Treeline, Churchill,
Manitoba, Canada," Arctic and Alpine
Research 19(1987): 175-86.
16. Ritchie, "The Late-Quaternary
Vegetation History."

Fraxinus pennsylvanica
Pinus banksiana
Koeleria cristata
Poa pratensis
Ledum groenlandicum
Rhododendron lapponicum
Cladina, Cladonia, Cetraria spp.
Andropogon scoparius
Vaccinium angustifolium
Acer negundo
Stipa comata
Agropyron smithii
Potamogeton spp.
Saxifraga oppositifolia
Phragmites australis
Calamagrostis inexpansa
Pinus resinosa
Cladina rangiferina
Vaccinium vitis-idaea
Calamovilfa longifolia
Amelanchier alnifolia
Carex spp.
Shepherdia canadensis
Sphagnum spp.
Panicum uirgatum
Larix laricina
Pinus strobus
Picea glauca
Scolochloa festucacea
Salix spp.

Source: H.J. Scoggan, The Flora of Canada (Ottawa: National Museum of Natural Sciences, 1978).
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Appendix 4.2 Common and Binomial Names of Animals Mentioned in Chapter 4
mink
American kestrel
Falco sparverius
moose
beaver
Castor canadensis
muskrat
black bear
Ursus americanus
plains bison
blue jay
Cyanocitta cristata
polar bear
Canada goose
Branta canadensis
raccoon
caribou
Rangifer tarandus
red fox
coyote
Canis latrans
sharp-tailed grouse
fisher
Martes pennanti
snowshoe hare
garter snake
Thamnophis spp.
timber wolf
gray wolf
Canis lupus
weasel
lynx
Lynx canadensis
white-tailed deer
wood bison

Mustela vison
Alces alces
Ondatra zibethica
Bison bison bison
Ursus maritimus
Procyon lotor
Vulpes vulpes
Pedioecetes phasianellus
Lepus americanus
Canis lupus
Mustela erminea
Odocoileus virginianus
Bison bison athabascae

Source: R.E. Wrigley et al., Animals of Manitoba (Winnipeg: Manitoba Museum of Man and Nature, 1974).

Case Study 4.1
The Spruce Woods Sandhills
Al Rogosin
The Spruce Woods Sandhills region
of southwestern Manitoba is one of
the more picturesque parts of the
province, interesting for its
landforms, the diversity of its biota,
and its history (geomorphological,
vegetation-wildlife, and human).
Although similar features occur
elsewhere on the upper Assiniboine
Delta, the best examples are found
within and near Spruce Woods
Provincial Park and Canadian Forces
Base (CFB) Shilo (Figure 4.1.1). The
area is sometimes called the Carberry
Desert,1 but only the portion consisting of active dunes, the most striking
and highly publicized landforms,
evokes a desert image. At present,
most of the sandhills are stabilized by
plant cover. The main area of contiguous uninterrupted dunes (both
stabilized and active) is estimated at
about 960 km2, the fourth-largest
such region in Canada.2
Southwestern Manitoba was the
first part of the province to be clear
of Late Wisconsinan ice and the
waters of glacial Lake Agassiz,3 and
was thus the earliest postglacial land
surface available for occupation. It
was used by peoples of the PaleoIndian and later cultures (Chapter 5).
The first fur-trading post in the area,
Pine Fort (Figure 4.1.1), was built on
the banks of the Assiniboine in 176768 (by the partners Forrest Oakes,
Charles Boyer, and Thomas Curry, freetraders from Montreal, it is believed).4
The late 1800s were years of active
homesteading by white settlers.

Figure 4.1.1 Location of the Spruce Woods Sandhills Region
Some early residents, including
members of the Criddle family and
Ernest Thompson Seton, made
important detailed records of the
area's natural features.5 In 1895,
because of the land's generally low
agricultural potential, the provincial
government designated it the Spruce
Woods Forest Reserve. Later, the
western portion (now CFB Shilo) was
used for military training, and in
1970, in the eastern portion, Spruce
Woods Provincial Park was opened
(Figure 4.1.1).6
The massive sand deposits, up to
about 70 m thick, resulted from the
melting of the Late Wisconsinan ice
sheet in this part of the continent.7
The Assiniboine Valley served as a
major spillway for the sediment-

laden meltwaters, which entered
glacial Lake Agassiz near Brandon,
forming a large delta. Recent studies8
suggest that this feature, or most of
it, should be treated as an underflow
fan rather than as a classic "Gilberttype" delta.
As the lake drained, the sediments
were exposed and reworked by wind
into landforms ranging from low
mounds and hills to true dunes. The
most common type is the parabolic
dune, often quite elongated. These
may be grouped in large complexes,
appearing as a series of "waves" or
"chains." In the area known as the
Bald Head Hills (Figure 4.1.2), where
most large-scale eolian activity now
occurs, the active dunes "appear to
be transitional forms between
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therefore, is of a transitional nature.18 Plants characteristic of all the
above formations are present, their
distribution influenced by such
factors as topography, soil, drainage,
history of use (fire, grazing), etc. It is
precisely this mix of vegetation types
that provides much of the botanical
and ecological interest and visual
attractiveness of the area. The
following are some important plant
communities occurring in the Spruce
Woods region.19
(1) Xeric mixed-grass prairie
occupies much of the sandhills and
sand plains. A particularly fine
example of this type of prairie has
been recommended for conservation
under the International Biological
Program. In many of the eroded
sandy areas, a very troublesome
introduced weed, leafy spurge
(Euphorbia esula), has become
established and is spreading.20
(2) Savanna is widespread. Aspen
(or poplar), bur oak (Quercus
mocrocorpo), and white spruce (Pkea
glauca) are the common tree species
scattered in a grassland matrix.
Figure 4.1.2 A Portion of the Active Dunes (The Bald Head Hills). The Assiniboine River
meanders through the area with two prominent oxbow lakes — one east and the other west of
Where tree density is sufficiently
highway 5 — indicating its former position; the eastern oxbow is used as a swimming area
high, a parkland aspect is formed, a
in the Spruce Woods Provincial Park. North is at the top of the photograph. (Photograph:
mosaic of tree groves and prairie.
MAPL MB 92010-36)
Aspen is the most abundant tree.
The relative amounts of grassland
transverse dunes and parabola dunes complexity of information that can be and woodland have been strongly
obtained from it on eolian studies."13
of large curvature."9
influenced by fire, a regular feature
Once covered by vegetation, the
In the past, animal life in the area
of prairie history.21
sand is protected from further
was much more diverse than at
(3) A boreal type of forest, domimovement by wind. If part of that
present. The only large mammals
nated by white spruce, occurs in
cover is destroyed (due to vehicles,
resident in the area today are wapiti/
parts of the sandhills, generally with
elk (Cervus canadensis), moose (Alces
cultivation, military activity,
such characteristic understorey
overgrazing, road building, burrowalces), and white-tailed deer
species as bunchberry (Cornus
ing animals, fire, prolonged drought,
(Odocoileus virginianus).™ Black bears
canadensis) and twinflower (Linnaea
etc.), the sand is exposed to further
(Ursus americanm) and wolves (Cam's
borealis).
erosion. There has been a history of
lupus) occasionally wander in, prob(4) A broadleaf forest with species
cycles of erosion and stabilization,
ably from Riding Mountain National
characteristic of the temperate
with great variation in the area
Park to the north.15 This is the only
deciduous forest is found in sites
covered by active dunes. These now
part of Canada where the northern
with more available moisture,
comprise about 25 km2,10 less than 5
prairie skink (Eumeces septentrionalis),
particularly on the floodplain of the
percent of the contiguous sandhill
a lizard, occurs.16 The western
Assiniboine. The common tree
area. There has been extensive
hognose snake (Heterodon nasicus)
species are Manitoba maple/box
recolonization by aspen (Populus
and the plains spadefoot toad
elder (Acer negundo)t green ash
tremuloides),™ Direct evidence of
(Scaphiopus bomb/from), both rela(Fraxinus pennsylvanicd), American
long-term cycles is provided by
tively uncommon in Manitoba, are
elm (Ulmus americand), cottonwood
buried paleosols revealed in road
also found here.17
(Populus deltoides), and basswood
12
cuts. These have climatic implicaThis area lies in a region where
(Tilia americand).
tions, suggesting periods of favourthree major North American
(5) Aquatic and wetland communiable, relatively moist conditions
vegetational formations overlap: the
ties are found in spring-fed sites
alternating with major drought
Grassland (or "Prairie"), the Boreal
along the Assiniboine Valley and in
periods. "This dune area is considered (Northern Coniferous) Forest, and
old meander channels of the river. A
to be one of the most important ones the Temperate (Eastern) Deciduous
particularly noteworthy type of
in Canada because of the volume and Forest. Much of the vegetation,
wetland, unusual for southwestern
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Manitoba, occurs in the upper
drainage area of Epinette Creek
(Figure 4.1.1). Besides common,
widespread species22 in the Aspen
Parkland region, this fen has such
characteristically boreal species as
larch/tamarack (Larix laridnd), black
spruce (Picea marlana), pitcher plant
(Sarracenia purpurea), and sundew
(Drosera rotundHfollaj. The nearest
major boreal communities occur in
the Riding Mountain uplands, some
100 km north and 300 m higher.
There have been marked postglacial changes in vegetation in this
region, indicated by evidence from
preserved poiien and plant
macrofossils in cores from lakebottom sediments. The following
general picture is suggested.23 An
early spruce-dominated forest
persisted until about 10,000 years
ago. It was replaced by a relatively
long prairie phase, reflecting a
warmer, drier climate. For a time, the
prairie extended further north than it
does today, and the boreal forest was
also displaced northward. With a
change to cooler conditions, this
forest boundary moved southward
between 2,000 and 3,000 years ago.
Major vegetational patterns have
remained essentially the same since.
The spruce, or, more generally, the
boreal forest element of the vegetation in this area has often been
interpreted as "relict," in the sense of
having persisted from early postglacial time. The above interpretation of
the pollen evidence, however,
suggests that in terms of continuous
occupation, the boreal forest element
here may go back only about 2,0003,000 years, rather than 10,00012,000 years.
NOTES

1. Other names sometimes used for the
region are Carberry Sandhills, Brandon
Sandhills (not to be confused with the
Brandon Hills, located further west),
and Carberry Spruce Hills.
2, P.P. David, "Sand Dune Occurrences of
Canada: A Theme and Resource
Inventory Study of Eofian Landforms of
Canada/' Contract No, 74-230,
unpublished report (Montreal: Department of Geology, Universite de
Montreal, and National Parks Branch,
Department of Indian and Northern
Affairs, 1977), 63. David lists three
larger occurrences, in decreasing order
of size: the Richardson River Sand Hilis
in northeastern Alberta, the Archibald
Lake Sand Hills in northwestern

Saskatchewan, and the Great Sand Hills
in southwestern Saskatchewan. The first
two are part of the extensive system of
dune fields south of Lake Athabasca.
3. AS. Dyke and V.K. Prest,
Paleogeography of Northern North
America, 18,000-5,000 Years Ago, Map
1703A (Ottawa: Geological Survey of
Canada, 1987); AS. Dyke and V.K.
Prest, Late Wisconsinan and Holocene
Retreat of the Laurentide Ice Sheet, Map
1702A (Ottawa: Geological Survey of
Canada, 1987).
4. T.P. Tottle, The History and Archaeology
of Pine Fort, Papers in Manitoba
Archaeology, Preliminary Report No. 7
(Winnipeg: Department of Cultural
Affairs and Historical Resources, Historic
Resources Branch, 1981). There were
three different occupations of this
locality by different fur-trading companies, involving at least two separate
forts. Information concerning this
earliest period "is skimpy, and historians
are not quite sure as to who the
founders were" (p. 14). Later forts were
controlled by the North West Company.
5. Accounts of the area and of the work of
the persons mentioned are found in
R.D. Bird, Ecology of the Aspen Parkland
of Western Canada (Ottawa: Canada
Department of Agriculture, Research
Branch, 1961); A. Criddle, Criddle-deDiddle-Ensis: A Biographical History of the
Criddles ofAweme, Manitoba, Pioneers of
the 1880s (Winnipeg: A Criddle, 1973);
E.T, Seton, Trail of an Artist-Naturalist:
The Autobiography of Ernest Thompson
Seton (New York: C Scribners, 1940);
and E.T. Seton and C.S. Houston, Ernest
Thompson Seton in Manitoba, 18821892 (Winnipeg: Manitoba Naturalists
Society and Premium Ventures, 1980),
6. j.E. Dubois, ed., The Sandhills of
Carberry (Winnipeg: Manitoba Museum
of Man and Nature, 1976).
7. E.C. Halstead, Ground-Water Resources
of the Brandon Map Area, Manitoba,
Memoir 300 (Ottawa: Geological
Survey of Canada, 1959), 10-5, and
Map 1067A, Surficial Geology; J.T.
Teller, 'The Ice Age and Its Legacy," in
Natural Heritage of Manitoba: Legacy of
the Ice Age, ed. J.T. Teller (Winnipeg:
Manitoba Museum of Man and Nature,
1984), 23-47; and J.T Teller and L.
Clayton, eds.? Glacial Lake Agassiz,
Special Paper 26 (St. John's, NF:
Geological Association of Canada,
1983). This last work updates (to 1982)
the research done since the mid-1960s.
Particularly relevant here are the
chapters by j.A. Elson, by N.M. Fenton
et al., and by R.W. Klassen.
8. N.M. Fenton et al., "Quaternary
Stratigraphy and History in the Southern Part of the Lake Agassiz Basin/' in
Teller and Clayton, Glacial Lake Agassiz,
S4-7t 66-7.
9. David, "Sand Dune Occurrences of
Canada," 64. Except where noted
otherwise, much of the information

concerning sand dunes in this and the
following paragraph is taken from this
reference (pp. 63-6),
10. From data in Dubois, The Sandhills of
Carberryf and David, "Sand Dune
Occurrences of Canada."
11. Bird, Ecology of the Aspen Parkland, 269; LA. Stuckey, personal communication, 1990; and Scott (Chapter 4
herein).
12. P.P. David, 'The Brookdaie Road Section
and Its Significance in the Chronological Studies of Dune Activities in the
Brandon Sand Hills of Manitoba," in
Geoscience Studies in Manitoba, ed. A.C.
Turnock (Toronto: Geological Association of Canada, Business and Economic
Service Ltd., 1971), 293-9.
13. David, "Sand Dune Occurrences of
Canada/' 66.
14. Bird, Ecology of the Aspen Parkland, 5582; A.B. Ransom, "Preliminary Wildlife
Management Studies of the Spruce
Woods Provincial Park," unpublished
report (Winnipeg: Parks Branch,
Manitoba Department of Natural
Resources, 1969); and R.E. Wrigley,
"Mammals of the Sandhills of Southwestern Manitoba," Canadian Field
Naturalist 88(1974):21-39.
15. Wrigley, "Mammals of the Sandhills of
Southwestern Manitoba," 34.
16. E.J. Bredin, "Distribution of the Northern Prairie Skink in Manitoba," Biological Services MS Rep. 81-17, unpublished report (Winnipeg: Manitoba
Department of Natural Resources,
1981); W.B. Preston, The Amphibians
and Reptiles of Manitoba (Winnipeg:
Manitoba Museum of Man and Nature,
1982), 78-80.
17. Preston, The Amphibians and Reptiles of
Manitoba, 45-7, 90-2.
18. Rowe's 1972 map shows the Spruce
Woods area as an extreme southeastern
outlier of the mixed-woods section of
the Boreal Forest Region, surrounded by
what is usually called aspen parkland.
J.S. Rowe, forest Regions of Canada,
Publication 1300 (Ottawa: Department
of the Environment, Canadian Forestry
Service, 1972); Scott's map (Figure 4:1
herein) shows the Spruce Woods area,
although not specifically outlined, lying
within the Transitional Grassland
Ecoclimatic Region (Gt) of the Grassland Ecoclimatic Province. His map of
the potential natural vegetation of
Manitoba (Figure 4:2 herein) shows our
area as an island of mixed-woods (MW)
within a larger area of aspen parkland
(AP). See also the discussion in J.C.
Ritchie, Postglacial Vegetation of Canada
(Cambridge: Cambridge University
Press, 1987), 3-6,11-4, and the map
produced by E.B. Wilken, C.D.A. Rubec,
and G. Ironside, Canada Terrestrial
Ecoregions, Map MCR 4164 (Ottawa:
National Atlas Information Service,
Canada Centre for Mapping, Energy,
Mines and Resources Canada; and State
of the Environment Reporting, Environ-
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ment Canada, 1993).
19. See Scott (Chapter 4 herein) for a brief
account of the species composition of
communities; also C.T. Shay, "The
History of Manitoba's Vegetation," in
Natural Heritage of Manitoba, 93-125.
20. Studies of this and related problems
associated with military activity are
being conducted at CFB Shilo. See J.M.
Shay et al., The Effect of Military Activity
on Mixed-Grass Prairie, CFB Shilo (Winnipeg: Department of Botany, University
of Manitoba, 1989); and D.L. Kunec
and J.M. Shay, The Effect of Military
Activity on Native Mixed-Crass Prairie, CFB
Shilo, Supplementary Report (Winnipeg:
Department of Botany, University of
Manitoba, 1990).
21. The literature contains many references
to the role of fire in the relationship
between prairie and forest cover. See

Bird, Ecology of the Aspen Parkland;
Ritchie, Postglacial Vegetation of Canada;
C.T, Shay, The History of Manitoba's
Vegetation; and Scott (Chapter 4
herein).
22. See Scott (Chapter 4 of herein); and
National Wetlands Working Croup,
Wetlands of Canada, Ecological Land
Classification Series, 24 (Ottawa:
Environment Canada Sustainable
Development Branch, Canadian Wildlife
Service; and Montreal: Polyscience
Publications, 1988), 157-93.
23. Ritchie, Postglacial Vegetation of
Canada, 96-105,124-30,134-44; j.C.
Ritchie, "The Late-Quaternary
Vegetational History of the Western
Interior of Canada," Canadian journal of
Botany 54(1976): 1793-818; and C.T.
Shay, The History of Manitoba's Vegetation, 94-106.
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