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Foreword

Theoriginal draft of thisreport was compiled by Mr. R.E.
Smith, former head of the Canada-Manitoba Soil Survey,
now retired. Theinformation in thisreport hasbeen drawn
from the many sourceslisted in the reference section and
from sources not listed. Many people contributed to the
compilation of thisreport inanindirect way; Dr. D. Wotton,
Manitoba Department of the Environment, Dr. JW.
Stewart, Department of Botany, University of Manitoba,
and Mr. W. (Bill) Koontz, Manitoba Department of Natu-
ral Resources. Messrs. G.F. Mills and H. Veldhuis pro-
duced adraft report in the 1980’s on the Ecoclimatic Re-
gions of Manitoba. That information was partially incor-
porated in the Ecoclimatic Regions of Canada, First Ap-
proximation (Ecoregions Working Group 1989) and again
was used extensively in the preparation of this report. It
should be noted that these reports and many other sources
were invaluable for compiling this report. Any errorsin
interpretation of published and unpublished data, omissions
and other mistakesin thisreport are solely the responsibil-
ity of the authors.

Thisreport isintended to provideinformation of ageneral
nature on the climate, the biological and physical resources
and the characteristics of each ecozone, ecoregion and
ecodistrict identified in Manitoba. Theinformation for each
particular ecozone, ecoregion or ecodistrictisprovidedin
a comprehensive package for each entry. Of course, this
resulted in some repetitiveness in the text that may be-
come bothersome if alarge number of descriptions need
to be consulted.

Readers should consult the section on conventions used,
and the glossary for terms that may not be familiar. For
terms that may have been missed in the glossary, readers
should consult the original reference document.

It is our sincere hope that this document will be of useto
people working in various disciplinesin government and
private industry, and also that it will be of use to that
portion of the general publicinterested in natural resource
issues and the environment. We realize that significant
improvements can be made both to the information pro-
vided and to the presentation format. We therefore invite
comments, corrections and constructive criticisms in or-
der to improve the document if a second edition should
be published.

For the authors,

Hugo Veldhuis
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Preface

In 1995, Agriculture and Agri-Food Canadaand Environ-
ment Canada published “A National Ecological Frame-
work for Canada’ complied by a nationally constituted,
multi-disciplined Ecological Stratification Working
Group. Thisreport, with an accompanying map (1:7 500
000 scale), described a nation-wide spatial framework for
geographical reporting and monitoring of the natural and
ecological resources of Canada. It has since been adopted
by many jurisdictionsincluding Environment Canada, For-
estry Canada, Natural Resources Canada and Parks
Canada, as well as by many provincia resource depart-
ments and agencies. It is also being used on a geo-poaliti-
cal basisfor both provincia and federal research and policy
development and program delivery. Both federal, and many
provincia “state of the environment” reporting documents
are based on this Ecological Framework.

This report of the “ Terrestrial Ecozones, Ecoregions and
Ecodistricts of Manitoba’ has been designed to provide a
more compl ete description of the ecological and resource
environments for more local applications of the Mani-
toba portion of the National Ecological Framework. This
report describes in more detail each ecodistrict or por-
tions thereof that occur in Manitobain terms of the land-
scapes and resource conditions in a standard format suit-
able for general planning purposes.

Each ecodistrict is described as an entity, and the report
can be consulted as one would a dictionary. To obtain
information about a specific ecodistrict in asimple [ook-
up fashion, use the numeric coding system as shown on
the accompanying map (1:1 500 000).

R. G. Eilers

Head, Land Resource Unit
Brandon Research Centre
Agriculture and Agri-Food Canada




Objective

Asaresult of national coordination meetings (Smith, 1992),
both Environment Canadaand Agriculture and Agri-Food
Canada staff redefined Ecoregion and Soil Landscapes of
Canada (SLC) based ecodistricts boundaries in order to
establish asingle set of polygon boundaries at the ecoregion
and ecodistrict level for Canada.

Equally as important as the development of this ecologi-
cal framework is the development of a data management
model that will facilitate ecoregion and ecodistrict data
storage and maintenance, and acquisition of new data. It
will also establish linkage to national and regiona soil
resource databases and other sources of resource data.
Access to this type of information through such a data
model will provide a useful and efficient basis for the
management of large volumes of multiple factor data re-
quired for reporting on, monitoring, and managing Mani-
toba's land based natural resources.

The objective of thisreport istwo-fold:

(1) to document, within the national context, the devel-
opment of a landscape-based, hierarchical, ecological
framework linking the Manitoba section of the Soil Land-
scapes of Canadamap (SLC) with Environment Canada's
Ecological Land Classification (ELC) system at the
ecoregion hierarchical level and,

(2) to develop map and data base products suitable for
Environment Canada’s State of the Environment (SOE)
Reporting Branch reporting on trends in environmental
quality. This provides a framework for the coordination
of existing sectoral environmental monitoring, develop-
ment of appropriate biological stress indicators, and fa-
cilitating other land evaluation research activities.




Natural Landscape Regionalization in Manitoba

In Manitoba, the development of anatural landscape-based,
hierarchal framework for thereporting of the essential facts
on the soil landscapes of the province began with the pio-
neer work of Professor J.H. Ellisin 1927, founder of the
Soils Division of the Manitoba Agricultural College. He
developed asystem of field classification of soilsthat has
had amajor influence on soil classification and mappingin
Canada. The system was based on a concept suggested
by C.C. Nikiforoff of the Russian School of Soil Science
who was surveying the soils of the Red River Valley on
the U.S. side of the border in 1927. The hierarchal frame-
work established at that time recognized a soil-climate-
vegetation interaction in the landscape that enables differ-
entiation of soil propertiesin termsof soil associationsand
soil associates within alarger regional context called soil
landscape areas.

The following discussion traces the evolutionary devel-
opment of methodol ogy for land resource description char-
acterization and mapping in Manitoba.

Soil Associations

Under Ellis Manitobafield classification, soil types that
developed on similar material (or geological surface de-
posits) in the same soil zone were designated as “ associa-
tions’, and individual associated soils, recognized by their
profile characteristics reflecting variations in local soil
climate and vegetation, were referred to as* associates’.

In Manitoba, soil mapping employed soil associations as
the major kind of mapping unit until the late 1950'swhen
mapping units in more detailed soil surveys were named
in terms of soil series, which were roughly equivalent to
soil associates. The usefulness of the soil association sys-
tem of field classification is borne out by the fact that the
same basic system is still used in the Saskatchewan soil
survey program.

Soil Landscape Areas

The reconnaissance soil survey of southwestern Mani-
toba (Ellis 1940) introduced the use of soil landscape ar-
eas to provide amore general description of the physical
features of the survey area. These natural areas recog-
nized different aspects due to variation in geological de-
posits, el evation, topography, relief, drainage, andin some
cases, vegetation without reference to potential or current
land useimplications. A summary of dominant plant spe-
cieswithin specific landscape areaswas provided by Pro-
fessor C.W. Lowe of the Botany Department of the Uni-
versity of Manitoba, from field observations madein con-
junction with the soil survey. These soil landscape areas
were recognized as a suitable basis for the transfer of
physical and biological information for ahost of regional
applications at reduced scales (usually lessthan 1:1M) in
the province. They provide the basis for many of the
ecoregions and ecodistrictsin southern Manitoba presented
inthisreport.

Other Landscape Regionalizations
Manitoba'sland resource base has been described in map
form on the basis of many other environmental themes
that address different purposes and use dissimilar criteria
in the description of their basic units. Some examplesin-
clude : The Forest Regions of Canada (Rowe 1972),
Physiographic Subdivisionsof Canada (Bostock 1970), The
Ecoclimatic Regions of Canada (Ecoregions Working
Group 1989), Soil Landscapes of Canada, Manitoba
(Canada Sail Inventory 1989), Terrestrial Ecozones of
Canada (Wicken 1986), Soil Climates of Canada (Clayton
et a. 1977), and more recently Land Resource Regions
and Areas of Southern Manitoba (Eilers and Mills 1992).
All of these themes have impacted, to a greater or |esser
degree, on the devel opment of ecoregionsand ecodistricts
as currently presented in Manitoba.




Biophysical Land Classification

In the mid-1970's, the Northern Resources Information
Program (NRIP), a joint venture between the Canada-
Manitoba Soil Survey and the Manitoba Department of
Renewable Resources and Transportation Services, intro-
duced aninventory system known as The Biophysical Land
Classification System to provide basic land and land-re-
lated resource information in northern and eastern Mani-
toba. The system, based on a method proposed by Lacate
(1969), used an integrated hierarchy of four classifica-
tionlevelsto classify and map terrainin termsof landform,
surface deposits, vegetation, soils, drainage, permafrost,
associated aguatic systems and climate (Millset al. 1976).

The first and most generalized level, the Land Region,
consists of an area of land characterized by a distinctive
regiona climate as expressed by vegetation. Conceptu-
dly, it is equivaent to the ecoregion level in the Cana-
dian Ecological Land Classification System (CELCS) em-
ployed by The State of the Environment Branch, Envi-
ronment Canada (Environmental Conservation Service
Task Force, 1981). It isgenerally used at mapping scales
of 1:1M to 1:3M or smaler.

The second level, the Land District, is an area of land
characterized by a distinctive pattern of relief, geology,
geomorphology and associated vegetation. It is approxi-
mately equivalent to the ecodistrict in CELCS and is use-
ful a mapping scales of 1:500 000 to 1:1M.

Thethird level, and the basic mapping level employedin
the northern resources mapping program in Manitoba, is
the Land System, an area of land throughout which there
isarecurring pattern of landform, soils and vegetation. It
is equivalent to the CELCS ecosection and is employed
at mapping scales of 1:125 000 to 1:250 000. Many of
these basic mapping units were employed by the Canada
Soil Inventory to characterize and delineate soil landscapes
in northern Manitoba for the 1:1M Soil Landscapes of
Canada (SLC's) series (Canada Soil Inventory, 1989).
Many of these soil landscape polygons have also been
used for the Manitoba portion of Environment Canada's
reporting framework at the ecodistrict level.

The fourth level, the Land Type, is an area of land on a
particular landform segment having afairly homogeneous
combination of soils and chronosequence of vegetation.
This mapping unit isemployed at scales of 1:50 000to
1:20 000, but was not used in Manitoba.

Introduction of Land Resource

Regions and Areas in Manitoba
Theintroduction of Land Resource Regions (ecoregions)
and Land Resource Areas (ecodistricts) in 1978 in Mani-
toba stemmed from the use of Ellis' landscape areas (Ellis
1940) and the nesting of soil associations, soil associates
and soil series mapping unitsinto areas and regions from
available mapping and soil characterization site data (Fac-
ulty of Agriculture, 1978). The expressed aim in devel op-
ing such a hierarchal, ecological framework was to pro-
duce a map of regions that would reflect general spatial
patternsin environmental resources. It delineated and clas-
sified ecologically distinct areas employing available
ecoclimate, regional landscape physiography, surface
materialsand form, soil devel opment and vegetation data.
Such factors possess characteristics that tend to cohere
and endure over the long term. They are also patterned
after concepts developed for use in the United States
(Austen, 1965). Land use maps were useful asindicators
of where spatial changes in resource quality occurred.

The revision of land resource regions and areas reported
in“Land Resource Regionsand Areasfor Southern Mani-
toba” (Eilersand Mills, 1992) derived much from the ini-
tial land resource regions and areas map (Faculty of Agri-
culture, 1978), the Ecoclimatic Regions of Manitoba
(Mills et a, 1985), the Ecoclimatic Regions of Canada
(Ecoregions Working Group, 1989) and the Soil Land-
scapes of Canada, Manitoba (Canada Soil Inventory,
1989). Land Resource Area (L RA) polygonswere deline-
ated and defined in terms of relatively homogenous at-
tributes of natural indicators of climate (physiognomy,
structural dominance and vigour of native vegetation), soil
development, soil texture, geological surface material com-
position and form. Geographically associated SLC poly-
gons were nested within LRA’s.

This regionalization of natural soil landscapes and sup-
porting databases, is useful for both generalized biologi-
cal and non-biological research and applications.




Developing Ecoregions and Ecodistricts

Thedevel opment of basic ecological unitsdepicting natu-
ral landscapes of Canada at different levels of generaliza-
tion provides a meansto link Soil Landscapes of Canada
(SLC) maps and their supporting databases to the Eco-
logical Land Classification hierarchy employed by Envi-
ronment Canada's State of the Environment Reporting
Branch.

Thecollection, analysisand interpretation of land resource
data was a well established role of the Centre for Land
and Biologica Resources Research of Agriculture Canada.
Data collected during the course of joint Agriculture
Canadaand provincial soil surveysinvolvefield measure-
ment and collection of point source data from modal soil
profilesto represent soilsin large scale map units. Much
of this data and many of these maps are compiled as dig-
ital coveragewithin Agriculture Canada s CanS| S/National
Soil Data Base (MacDonald and Valentine, 1992), using
the ARC-INFO geographical information system. Thisdata
needed to be brought into a common framework to allow
integration and analysis of many other types of land re-
source data to solve problems of resource management,
use, and assessment of environmental conditions and
trends.

The Canadian Ecological Land Classification System di-
vides Canada’s natural landscapes into 15 terrestrial
ecozoneswhich areinturn sub-dividedinto 45 ecoprovinces,
177 ecoregions and 5428 ecodistricts. Ecozones are the
most generalized level in the classification system.
Ecoprovinces, ecoregions and ecodistricts represent sub-
divisionsat progressively moredetailed level s of ecol ogi-
cal generalization (Environment Canada, Data Manage-
ment Division 1991).

Ecological land classification providesamoreholigtic, physi-
cal description of land. It integrates surface vegetation
cover, underlying geol ogy, physiography, soil and climate
that is more useful than a single sector approach to quan-
titative land resource analysis at the national and regional
level. Theapproach to devel oping thisframework wasvery
similar to the approach taken by the U.S. Environmental
Protection Agency in creating ecoregions of the contigu-
ous United States (Gallant et al, 1989).

Development of the framework at the ecoregion level was
done through an analysis of a combination of maps of
physical factorsthat cause regional variations such ascli-
mate, geological and physiographic characteristics and
those that integrate associated factors such as soils and
vegetation to distinguish distinct regional patternsof eco-
systems. Small-scale, low resolution national maps and
general environmental descriptionswere, for the most part,
used as references. The combination of small-scale maps
most useful for delineating ecoregions consisted of
Ecoclimatic Regions of Canada (Ecoregions Working
Group, 1989) and the Physiographic Subdivisions of
Canada(Bostock, 1970). Other useful maps consulted in-
cluded the Geol ogical Map of Canada (Geological Survey
of Canada, 1970), the Soil landscapes of Canada series of
maps (Shields et al, 1991), the Soil Climates of Canada
(Clayton et a, 1978), Terrestrial Ecozones of Canada
(Wicken, 1986), and many regional soil surveys, biophysi-
cal and ecological studies. The latter sources of informa:
tion werealso very useful for defining and delineating the
more detailed and homogenous ecodistricts.

Land use maps, athough useful in reflecting land resource
potential and therefore useful for defining ecoregionsand
ecodistricts, were not consulted sincevast areasin Canada
have not been affected by human activity and technology
to affect environmental influences.

The component mapswere analyzed together to delineate
regions that were relatively homogeneousin overlapping
patternsof climate, asexpressedin natural vegetation, and
regional physiography and geology, land-surface form and
soil development. The key to this process was to distin-
guish overall regional homogeneity in a combination of
these characteristics from the heterogeneity in each com-
ponent characteristic. Some ecoregions could be clearly
and easily delineated because of the distinctiveness of all
five physical componentsrelative to adjacent ecoregions.
Other regions were less distinct and were delineated on
the basis of broader attribute classes or groupings of these
characteristics.




The size of each ecoregion was a function of within-re-
gion homogeneity relative to among-region variation at
scales useful for national and regional resource manage-
ment, monitoring and the reporting of environmental con-
ditions and trends. For these purposes ecoregions could
not be so large as to contain entire watersheds that, for
example, traversed major contrasting ecoclimates and re-
gional physiographic subdivisions such as the huge Sas-
katchewan River watershed, but of asize that would tend
to exhibit more homogeneity within regionsthan the total
range of component variability among adjacent contrast-
ing regions. Some regions exhibit a range of variability
common throughout the region that were too small and
patchy to alow delineation at scales appropriate for na-
tional and regional application. The ColumbiaMountains
and Highlandsin southern British Columbia, for example,
were characterized by such contrasts. There, mountain
ranges and narrow valleys have vertically stratified eco-
systems ranging from treeless alpine tundra, to subal pine
and montane forested mountains, to agricultural valley
bottoms.

Ecodistrictsin this framework are approximately equiva-
lent to ecodistrictsin the hierarchy of Environment Cana-
da's ecosystem classification. They are subdivisions of
ecoregions differentiated primarily on the basis of such
defining criteria as landform composition, land-surface
shape, textural group, soil development, and distribution of
permafrost. Additional characterizing attributes include
AVHRR (Advanced Very High Resolution Radiometers)
land cover classes and vegetation classes derived from
the Soil Landscapes of Canada database.

Ecodistricts attribute classes are slight modifications of
those used to define Soil Landscapes of Canada polygons
(Shields et al, 1991). For the most part, a land resource
areais composed of Soil Landscapes of Canada polygons
that share a dominant landform in terms of composition
and surface shape characteristics and no more than afew
differing textural groups and soil development classes.
Ecodistrictstend to be more homogenousthan ecoregions
and aresmaller in sizein southern Canadathan they arein
northern Canada reflecting the greater extent of more
detailed soil mapping inthe south.
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Definitions and Criteria

Ecozones

Ecozones are areas of the earth’s surface representative
of very generalized ecological unitsthat consist of adis-
tinctive assemblage of physical and biological characteris-
tics. They possess environmental characteristicsthat tend
to cohere and endure over the long term (Wiken, 1986).

Ecozones are the most generalized level in Environment
Canada'secologica land classification system. Ecoregions
and ecodistricts represent subdivisions at progressively
more detailed level s of ecological generalization.

Thefocus of thisreport isadescription of ecoregions and
ecodistricts and, except for summary descriptions, does
not represent a significant evaluation of ecozones under
which ecoregions have been organized on the seamless
national Terrestrial Ecozones and Ecoregions of Canada

map.

Ecoregions

Ecoregions are broad, integrated map units characterized
by a unique combination of landscape physiography and
ecoclimate. They are formed by conjoining major
ecoclimatic regions as defined by the Ecoregions Working
Group (1983) and major physiographic subdivisionsasde-
fined by Bostock (1970).

Ecoregions form part of an ecoprovince and an ecozone,
thelatter being the most generalized level within Environ-
ment Canada' s Ecological Land Classification hierarchy,
and as such are characterized by distinctive ecological
responses to climate as expressed by vegetation, soil de-
velopment, and presence or absence of near surface per-
mafrost. Ecoregion boundaries have been guided by dis-
tinctive features of both climate and physiography.

The combination of 8 major ecoclimates and 5 major
physiographic subdivisions hasled to the recognition of 16
unique ecoregionsin Manitoba.

Ecodistricts

Ecodistrictsareintegrated map unitscharacterized by rela-
tively homogeneous physical |andscape and climatic con-
ditions. They are subdivisions of an ecoregion and have a
more uniform biological production potential. Soil Land-
scapes of Canada polygons are nested within ecodistricts.

Ecodistrictsin thisframework are approximately equiva-
lent to ecodistrictsin the hierarchy of Environment Cana-
da' secosystem classification. They are differentiated pri-
marily on the basis of such defining criteria as landform
composition, surface shape, textural group, soil develop-
ment, and distribution of permafrost. Additiona charac-
terizing attributesinclude AVHRR land cover classesand
vegetation classes derived from the Soil Landscapes of
Canada database.

Secondary characterizing attributes for ecodistricts in
southern Manitoba have been found to be useful and in-
clude: agroclimatic rating, mean annual air temperature
(°C), mean frost free period (number of consecutive days
with minimum temperature >0°C; period between last
spring and first fall frost), mean number of growing de-
gree days (accumulation of days that the daily average
temperature [average of maximum and minimum tempera-
ture] is greater than 5°C multiplied by the number of °C
the daily average exceeds 5°C for each day), mean an-
nual precipitation (mm), mean growing season (May-Au-
gust or May-September), preci pitationin mm, moisture defi-
cit (Precipitation [P] - Potential Evapotranspiration [PE])
accumulated over the growing season by August 13 or
September 30), identification of adominant and subdomi-
nant Soil Series with their Canada Land Inventory (CLI)
agriculture capability class, and adominant and subdomi-
nant land use and cropping system.

Additional sectoral interpretations (e.g. forestry), socio-
€conomic units, enumeration areadata, vegetation descrip-
tions or any suitable ecological equivaents that may be
employed within the province may also be attached to these
units as such needs arise.

In Manitoba, the nesting of Soil Landscapes of Canada
units (SLC's) within Ecoregions hasresulted in the recog-
nition of 93 unique Ecodistricts. It should be noted that
ecodistricts tend to be more homogenous and smaller in
size in southern Manitoba than they are in the north re-
flecting the greater extent of more detailed mapping inthe
south.
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Map Compilation

Asdtated earlier, small-scale, low resolution national maps
and general environmental descriptionswere, for the most
part, used as references for delineation of ecoregions and
ecodistricts. These small-scale maps were produced over
the years by anumber of provincial and national working
groups, agenciesand individuals.

Delineating actual ecoregion boundariesinvolved aninter-
pretive process of both map overlay and qualitative analy-
sisof therelative accuracy and level of generality of each
component map. After evaluating and compensating for
the differencesin accuracies and generalities of each map
andidentifying theobviousregiona interrelationshipsamong
components, final ecoregion boundaries were drawn. In
actuality, there is no discreet, correct location for place-
ment of lines on amap and therefore boundaries should be
interpreted to represent transitional tractsof varying widths.
Sites located near boundaries often have characteristics
typical of more than one region.

Ecoregion names were usually taken from a centrally lo-
cated, prominent physiographic element such as a moun-
tain range, plateau, plain, basin or lake, or inthe caseinthe
prairie provinces, major ecoclimatic belts.

Ecoregion polygons have been ordered and coloured by
Ecozones, aregionalization that emphasizes major endur-
ing differencesin both physiography and ecoclimatewithin
Canada.

Ecoregion map codes are numeric and were ordered within
ecozones. Ecodistricts codes are al so numeric and ordered
within nationally recognized ecoregions.

The Manitoba ecoregion and ecodistrict maps are provin-
cia segments of the seamless national maps of ecoregions
and ecodistricts. While some ecoregion and ecodistrict
polygons in Manitoba span neighbouring Saskatchewan,
Ontario,Nunavut and the Northwest Territories, calcula-
tion of their extent in hectares (or in square kilometres)is
based on their land areawithin Manitoba.

Ecoregion and ecodistrict maps are compiled as digital
coverage within Agriculture Canada's National Soil Data
Base (MacDonald and Valentine, 1992) using the ARC-
INFO geographical information system. Windows or seg-
ments of special interest areas within the province and
their supporting data can be extracted from this database
to suit individual applications and other GI S systems. Re-
guests for such information should be routed through the
Land Resource Unit, Brandon Research Centre, Agricul-
tureand Agri-food Canada, Rm 362A EllisBuilding, Uni-
versity of Manitoba, Winnipeg, MB, R3T 2N2. Phone (204)
474-6118.

A narrative description of each ecoregion was based on
the definitive criteriafor the construction of the map unit.
The description of physiography followed that given by
Bostock and as modified for Manitoba by Mills (unpub-
lished). Soil climate description was taken from Soils of
Canada (Clayton et al, 1978). Vegetation description fol-
lowed, to adegree, the conventionsin The Canadian Veg-
etation Classification System proposed by Strong et a
(1990).

Within each ecoregion individual ecodistrict descriptions
were based on the criteriaused for their definition. Addi-
tional secondary characterizing attributesincluded climatic
characteristics, physiography and drainage, soil develop-
ment, vegetation, sources of water and land use. Informa-
tion on soil climate, including soil temperature and soil
moisture, pertains to moderately well drained soils, with
gentle slopes and loamy textures; these soils are called
“modal or mesic soils’. Soilsthat vary in one or more prop-
erties from the modal soil are usualy either drier and
warmer or wetter and colder than the modal for that area.
Organic soils are generally much wetter and at least one
class colder than mineral soilsin the same ecodistrict.

12



Ecozones, Ecoregions and Ecodistricts of Manitoba

Justification

Thisreport describes briefly the landscape and ecol ogy of
the ecozones, ecoregions and ecodistrictsthat occur whole
orinpartin Manitoba. Astheinformationthat isavailable
in regard to landforms, surficial materials, soils, vegeta-
tion, wildlife etc. varies form area to area in detail and
accuracy, so varies the information provided in the de-
scriptions. Many sources, including scientific papers, arti-
cles, reports, personal communications, published and un-
published data, were used to bring together the informa-
tion provided. Most sources are listed in the reference
section, but is was deemed unworkable to list the refer-
ences in the text. A number of sources were used exten-
sively throughout the report and these have been listed
below. It was also deemed useful when, at the ssmetime,
some explanation and /or qualification wasto be provided
onthisdataand information, beforethereader consulted a
particular description. Terms used in the descriptions are
defined in Appendix A. For more extensive information
on some of the terms, it is recommended to consult the
appropriate reference.

Climate

In the climate sections extensive use was made of the
Canadian Ecodistrict Climate Normals (1961-1990) by
Bootsma. The data provided by Bootsma was generated
asfollows (abstracted from Bootsma, 1998):

The 1961-1990 data for temperature and precipitation in-
cluded only stations with averages based on more than 19
years of data. Data from additional stations which had
temperature and precipitation normals for the 1951-1980
period was used al so to provide maximum station density,
but these normals were first adjusted to the 1961-1990
period by comparison with nearby stations.

Monthly air temperature and precipitation variables were
interpolated using the Thiessen polygon method. The
Thiessen polygons were overlayed with ecodistrict poly-
gons, and an area-weighted value was generated for each
ecodistrict.

Averaged monthly and annual potential evapotranspiration
(PE) vaueswere estimated from monthly climatic normals
for each ecodistrict using the Penman method. The Pen-
man PE cal culationswere made on adaily basisassuming
agrass cover with an albedo of 0.25 when average mean
daily temperatures were above 0 degrees Celsius. When
temperatures were below freezing, an albedo of 0.75 for
snow cover was assumed. Negativedaily PE valueswhich
could occur in winter were set to zero. Daily normal PE
valueswere summed to obtain monthly and annual monthly
values for Penman PE.

The moisture deficit presented is the one estimated for
soilswith a200 mm available water-hol ding capacity us-
ing the Penman PE estimates.

Annual growing degree-days above 5 degrees Celsius
were computed from the monthly mean air temperature
data. Interpolation techniqueswere used to generate daily
mean air temperaturesfrom monthly valuesand daily grow-
ing degree -days were calculated by subtracting the base
temperature from the mean daily temperature (negative
values were set to zero). Daily values were summed to
obtain annual total.

Date of the growing season start and end were deter-
mined by thefirst and last day of the year when the mean
daily air temperature equals or exceeds 5 degrees Cel-
sius. Thisisgenerally considered to coincidewith the grow-
ing period for perennial forage crops.

Temperature and preci pitation dataaverage valuesfor cli-
mate parameters for the ecodistricts have been rounded
somewhat, but are close to what was calculated by
Bootsma. Thedatawas cal culated from climatic datafrom
stationsthroughout Canada; thusthe valuesfor ecodistricts
which are only partialy located in Manitoba were based
on stations both within and outside the M anitoba bounda-
ries. Figures are for mean yearly temperature and grow-
ing season length.
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The figures presented in the climate sections have been
rounded to adight degreefrom those provided by Bootsma.
For more information on the methodologies used and ra-
tionalefor the Canadian Ecodistrict Climate Normals 1961-
1990, it is suggested that the reader contact Andrew
Bootsma, Land Resource Evaluation Program, ECORC,
Ottawa, ON, K1A 0C6. The data presented for indi-
vidual climate stations (tables) wasderived from Climatic
Normals as referenced.

Thesoil climatetermsused refer to soil temperature classes
as defined in the table below and are modified from the
Soil Climate Map of Canada 1975.

Dataand information for other sectionsin the descriptions
were derived from sources as noted bel ow.

Physiography and drainage

Information for this section came from soil and biophysi-
cal reports, topographic maps (scale 1: 250 000), surficial
geology maps, papers on Glacia Lake Agassiz, the Pro-
posed Watershed Divisionsof Manitobaby A. N. Fedoruk,
and other published and unpublished data.

Soils

Most of the information for this section was derived from
soil reports and soils maps at various scales, biophysical
reports and maps, published and unpublished data, and
observations by the authors.

Vegetation

Theinformation in this section isfrom vegetation reports,
papers on the vegetation of northern Manitoba by J.C.
Ritchie, vegetation sectionsin soil and biophysical reports,
other published and unpublished data, personal communi-
cation, and observations by the authors.

Wildlife

Most of thisinformation isfrom the unpublished report on
the Ecoclimatic Regionsfor Manitoba.

Other sections
Theinformation in the remaining sectionswas taken from
alarge variety of sources.

Soil Temperature Classes and Characteristics as Defined for Soil Climate Regions and Subregions

Soil Temperature Classes and Characteristics (for 50 cm depth)
Soil Cllgnuak:reeRieogr:gns and Mean Annual Soil [Mean Summer Soil| Number of Days Degree Days
9 Temperature Temperature >5°C >5°C
(MAST) (MSST)
Arctic <-7.0 <2.0 0to <10 0
High Arctic <0.0 0 0
Mid Arctic 0.0t0 <2.0 0 0
Low Arctic 0.0 to <2.0 0to <10 <10
Subarctic -7.0t0<2.0 2.0to<4.0 10 to <80 0to <55
Cryoboreal 2.0to <55 4.0t0<12.0 80to <190 55 to <1000
Cold Cryoboreal 4.0t0<8.0 80to <160 5510 <160
Moderately Cold Cryoboreal 8.0t0<12.0 160to0 <190 160 to <1000
Boreal 5.510 <8.0 12.0t0<18.0 190 to <220 1000t0 <1720
Cool Boreal >190 1000 to <1500
Moderately Cool Boreal <220 1500to0 <1720
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Southern Arctic Ecozone

Southern Arctic Ecozone

The Southern Arctic Ecozone is

split by Hudson Bay into east and

west portions. It covers the

northern mainland of Canada

from the Richardson Mountainsin

the Yukon to western shore of

Ungava Bay in northern Quebec.

This is the area that is often

referred to as the “barren lands.”

This name reflects the largely F
treeless nature of the ecozone, as '
most of it [iesnorth of thetreeline.

Another characteristic of the

ecozone is the presence of large

numbers of barren-ground cari-

bou, whichusetheareafor calving

and summer range.

L
T

Climate

This ecozone has aLow Arctic Ecoclimate characterized
by moist and cool summers that are about four months
long, and very long, extremely cold winters. The climate
is dlightly milder and more moist in the eastern sector
compared to the area west of Hudson Bay. This may be
due to astronger continental effect in the western sector.
Mean annual temperatures range from -12 °C in the
northwest to -7 °C in Quebec. Mean summer temperatures
rangefrom4°Cto 6 °C, resultinginagrowing season with

generally less than 500 growing degree-days in the
western section. However, the short growing season is
enhanced by long periods of daylight characteristic of
northern latitudes.

Annual precipitation is generaly lessthan 250 mm in the
west and seldom more than 500 mm in the east. The soil
climate is classified as extremely cold, humid, Arctic.
Permafrost is almost continuous throughout the ecozone.

Selected Climate Data (Annual Means) for the Western Section of the Southern Arctic Ecozone!

Stat Temperature Precipitation Degree Frost Free
tation °C) Days Period
Rain(mm) Snow(cm) | Total (mm) (>5°C) (days)
Tuktoyaktuk 2 -10.9 72.3 65.2 137.6 392 56
Coppermine? -11.6 102.7 100.7 202.3 325 59
Contwoyto L. -12.0 128.8 122.0 251.3 339 47
Baker Lake -12.2 138.3 100.0 234.6 391 67
Chesterfield? -11.6 145.5 112.5 258.9 270 67

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

2 Stations located on the coast
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Southern Arctic Ecozone

Surficial deposits and landforms
Theterrain isunderlain for the most part by Precambrian
granitic bedrock and consists largely of broadly rolling
uplands and lowlands. Much of it is mantled by veneers
and blankets of glacia till. Other materials consist of
glacio-fluvial deposits in the form of eskers, kames and
outwash aprons. Although sometill was deposited during
glaciation, most of the materials were released from the
melting ice during the last deglaciation about 7000 to
8000 years ago. Beach ridges, marking former pre-glacial
lakes or former marine shorelines, are locally prominent.
Near the coasts, fine to medium textured marine
sediments cover the surface.

Throughout most of the ecozone, there are exposures of
bedrock and shallow deposits of organic materials. This
areais also characterized by numerous small to medium
size lakes. Where surface deposits are shallow, the lakes
have irregular bedrock-controlled shores, and are
generally deep and clear. In areas of more extensive
overburden, the lakes are shallower and have less
convoluted shorelines. The westernmost section of the
ecozone from Great Bear Lake to the Richardson
Mountains consists of Cretaceous shales covered by thick
glacial drift. In this area, bedrock exposures are few and
lakes are much less common.

Depending on the texture of soil material, thickness of
organic overlay and drainage, permafrost may lie from a
few centimetres to more than 100 cm below the land
surface. Permafrost acts as a barrier to the downward
movement of water and there is a continuous supply of
moisture from melting frost. Asaresult, active soil layers
remain wet throughout for most of the growing season
resulting in widespread wet soils even though total
precipitation is relatively small. The presence of
permafrost, the many cycles of freezing and thawing, and
the intense cold result in the formation of patterned
ground in the form of ice-wedge polygons, earth
hummocks, sorted and non-sorted circles, stripes and
steps. Frost-heaved boulders and frost-shattered bedrock
fragments are common throughout the area.

Soils

Because permafrost is so widespread, most soils in the
ecozone belong to the Cryosolic Order. Both Turbic
Cryosols, which have distorted, broken, and displaced
horizonsdueto cryoturbation, and Static Cryosols, which
show little cryoturbation, are widespread.

Shallow organic surface layers are common. Organic
Cryosolsareal so present, but are much lessextensivethan
in the Taiga Plains, Taiga Shield and especially the
Hudson Plain ecozones to the south. Brunisolic soils
occur where maximum depth of the annual thaw (active
layer) is deep, usualy on well drained, coarse textured
materials. Regosolic soils occur along the coast on newly
emerged land, where permafrost has not yet devel oped.

Vegetation

Whilethisecozoneliesmostly north of thetreeline, forest
stands, some separate from, and others contiguous with
the Taigaforest, can be found in mgjor river valeys.

Vegetation is largely continuous, except along the coast
on newly emerged land and on bedrock exposures. Areas
with little to sparse vegetation occur where cryoturbation
near the soil surface disrupts rooting, and in areas with
moreseverely restrictive climatic conditionsdueto aspect
and exposure.

Characteristic vegetation consists of dwarf shrubs, which
decreasein size northward. Typical shrubsinclude dwarf
birch, willows and heath species, which are commonly
associated with various herbs, mosses and lichens.

Wetlands are common in the low-lying areas, and mainly
support sedge-moss vegetation.
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Southern Arctic Ecozone

Wildlife

The western part of the ecozone includes the major
summer range and calving groundsfor the Bluenose and
Bathurst barren-ground caribou herds, two of the largest
barren-ground caribou herdsfound in Canada. Other large
mammals include muskox, barren-ground grizzly bear
and polar bear (along the coast). Other species of
mammalsincludearcticwolf, arctic fox, arctic hare, arctic
ground squirrel, and brown and collared lemmings. Inthe
marine environment bordering this ecozone typica
species include walrus, various seals, white whale and
narwhal.

This ecozone provides one of the continent’s major
breeding areas for snow geese along the Hudson Bay
coast. It isalso amajor nesting areafor avariety of other
birds such asarctic and red-throated | oon, whistling swan,
old squaw, gyrfalcon, willow and rock ptarmigan,
northern phalarope, parasitic jaeger, snowy owl, hoary
redpoll and snow bunting.

Laketrout, arctic grayling and arctic char are typical fish
species found in the lakes and streams.

Land use

This ecozone is one of the most sparsely populated areas
in Canadawith atotal population of about 10 000 people.
The Inuit comprise about 80 percent of the population.
Rankin Inlet on the Hudson Bay coast isthelargest centre
with a population of about 1700. Subsistence hunting,
fishing and trapping are the primary land-oriented
activities. Themineral and petroleum potential of thearea
has aso led to significant exploration and extraction
activity. Other occupations include construction, service
industry, and government services.

There is only one ecoregion within the Southern Arctic
Ecozone in Manitoba.
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The plates depicting landscapes from the Southern Arctic Ecozone are largely from the Nunavut portion of the
Maguse River Upland Ecoregion. Asonly asmall part of this ecoregion occurs in Manitoba, some of the landscape
characteristics are of limited extent in the Manitoba portion.

Plate SAL.

Wet tundra. The tundra adjacent to Hudson Bay is largely level and poorly drained. Farther inland, the landscape
consistsof low hillssurrounded by wet tundra. The vegetation in the wet areasisdominated by sedges. The aggregation
of icein the form of ice lenses causes subdued, topographic highs, covered by thin peat, to develop in the low-lying
areas.

Plate SA2.

Relic Beaches. Since the continental
ice sheet disappeared after the last ice
age, isostatic rebound along Hudson
Bay has been profound. It has resulted
in the formation of many parale
beaches, and of closely spaced
concentric beachessurroundingisolated
highs. The crests of the beaches are
usually dry and vegetated with lichens,
while the intervening lows support
vegetation varying from sedges to
shrubs.
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Plate SA3.

Tundrafirecloseto Hudson Bay coast. Although the tundraa ong the Hudson Bay coast is generally wet for most of
the year, farther inland where a thin peat has developed, the peat surface may become dry during the summer. The
dessication of the peat surface allowswildfiresto occur. Thesefires sometime are theresult of human carel essness, but
most fires are caused by lightning strikes.

Plate SA4.

L ow-centre ice-wedge polygons. Ice-
wedge polygons are patterned ground
features that are only found in
permafrost regions. lce-wedges form
when rapid and severe cold causes the
land surface to crack. During spring,
meltwater will enter the cracks and
freeze, preventing the crack from
closing. In subsequent years the cracks
will open many times and the ice-
wedges increase in size both in lateral
and vertical dimensions. Thedepression
that develops above the ice-wedge is

called the polygonal trench. Through theincreaseinicevolume, soil material along thetrenchesispushed up and forms
shoulders. Asaresult, an areathat wasinitially level may develop amicro-topography with linear depressionsand low
lying, polygonal centres. Peat development may take place in these wet centres. If water remains in the trenches for
extended periods, the ice-wedges may melt in part or in total.
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Plate SA5.

Orthic Dystric Turbic Cryosol on
sandy loam till. Soil development in
the arctic environment is slow. The
most significant conditions affecting
soils in this environment are the
presence of permafrost and the severe
cold. The presence of permafrost
prevents the downward movement of
water, and during the summer melting
frost creates asaturated zone above the
permafrost table in most soils. In
medium and fine textured soils, the
thaw and freeze cyclesthat occur infall
and spring create cryostatic and
hydrostatic pressures that cause the
churning of soil materials. At the
surface this is often manifested as
patterned ground, while in the soil
profile it is expressed through the
presence of broken, distorted and
displaced horizons, and the
incorporation of organic surface
material as streaks and pockets.

Plate SAG.

Small upland area, with poorly
developed circles, surrounded by wet
tundra. The processesthat result in the
formation of cryoturbated soilsarealso
responsible for the formation of some
patterned ground features. Circles are
formed when material is moved to the
surface through hydrostatic and
cryostatic pressures, disrupting the
surface and killing plant growth. When
the circles are active they are
unvegetated as plants are prevented
from rooting. When they are dormant
for long periods, mossesand lichensare
able to re-vegetate the sites. Another
feature is the frost-heaving of coarse
fragments to the surface. Wet sedge
areas often have micro-hummocky
topography asaresult of differential ice
formation underneath sedge clumps.
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Plate SA7.

Bouldery till upland bordered by wet lowland tundra. The surface of the upland areain the foreground is boul dery.
The boulders are moved to the surface by frost heave, the result of the formation of ice-lenses below the coarse
fragments. The low areas remain very wet for most of the summer.
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Maguse River Upland Ecoregion

45. Maguse River Upland Ecoregion

Thisecoregion spansthe boundary between Manitobaand
the Northwest Territories along the west coast of Hudson
Bay. Only the most southern extension of the ecoregion
lies within Manitoba. The effect of the cold waters of
Hudson Bay extends arctic climate conditions south in a
narrow strip along the west coast of the bay.

The ecoregion is underlain by continuous permafrost
except for areas recently emerged along the coast and
areas below deeper lakes. Soils remain generaly frozen
within shallow depth (lessthan 100 cm) for all or most of
the growing season.

Climate

The regional climate, classified as Low Arctic
Ecoclimate, is marked by summers that are short, moist
and cool, and winters that are long and extremely cold.
Thecold water of Hudson Bay, which doesn’t becomeice-
free until late July, has a strong influence on the climate
along the coast. In summer, a shift in wind direction may
cause significant changesin air temperature. Mean annual
air temperaturefor theecoregionisabout -12.0°C, average
growing season about 100 days, and the number of
growing degree-days ranges from about 300 to 400, and
dlightly higher in the most southern portion.

Selected Climate Data* for Baker Lake

Average annual precipitation is about 250 mm, but is
higher along the coast. It varies greatly from year to year
and is highest during the growing season. The average
yearly moisture deficit isless than 50 mm.

The ecoregion has an extremely cold, humid, Arctic soil
climate. Temperature and precipitation data are available
for two stations in the region. Both stations are located
aong the northern boundary of the region, Baker Lakeis
located inland and Chesterfield is situated on the coast.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -33.0|-32.6 | -279|-17.3| 6.4 | 41 | 110 | 9.7 | 2.3 | -7.7 |-20.3 |-28.2 | -12.2
Precip. mm 77 |49 | 7.6 138 |120 | 209 | 38.1| 37.3| 37.0| 30.6| 16.5| 8.2 | 234.6
Growing degree-days| 0.0 | 0.0 | 0.0 | 0.0 | 0.1 |37.6 |186.3|148.6/19.2 0.0 0.0 | 0.0 | 3918
Selected Climate Data’ for Chesterfield
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -31.5|-31.6 |-265|-165| -6.0 | 29 | 89 | 84 25 | -5.7 |-174|-26.4 | -11.6
Precip. mm 76 | 46 83 | 120|151 | 23.1|41.2 | 38.7 | 40.6 | 33.8 | 19.9 | 14.0 | 258.9
Growing degree-days | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 |23.3 |126.1|108.7 11.8 | 0.1 | 0.0 | 0.0 270.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada
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Surficial deposits and landforms
Theecoregion lieswithin the Kazan Upland. It consists of
crystalline Archaean massive rocks forming broad
sloping uplands and lowlands. Elevations range from 210
masl along its western boundary to sea level at Hudson
Bay. The upland slopes gently and drains eastward to
Hudson Bay via many rivers, creeks and tributaries. The
largest rivers crossing the region include the Seal and
Caribouriversin the Manitoba portion and the Thiewiaza,
Ta-Anne, McConnell, Maguse and Wilson Rivers in
Nunavut.

The ecoregion consists of deep drumlinoid and fluted
sandy till intheeast and loamy till inthenorthwest. Eskers
and outwash materials are locally prominent. In the
section along Chesterfield Inlet, till depositsarevery thin
resulting in extensive exposed bedrock outcropping.
Along the coast, the more common unconsolidated
deposits are marine silts and clays. Crevasse fillings and
ribbed moraines are common in the area along the
Northwest Territories - Manitoba boundary.

As most of the ecoregion was submerged by the Tyrrell
Sea after deglaciation, terraces and beaches associated
with drumlins, eskers and hills are locally common.
Bouldery lag deposits are also locally significant.

Very smal, small and medium size lakes are common
throughout. The area a ong Hudson Bay, between the 30
masl contour and the shore extending some distance north
of the Maguse River outlet, consists of amarine sand and
silt plain with few glacial features. On the bay side this
areaishbordered by tidal mud-flatsand also hasmany very
small, shallow lakes, of which many are ephemeral.

Soils

Most soils in the ecoregion are shallow and weakly
developed on sandy and loamy till. The soils are largely
Turbic and Static Cryosols, with minor areas of other soil
types. Turbic Cryosol soils are especially widespread on
the loamy till of the northwest section, and have profiles
that exhibit discontinuous, uneven and disturbed soil
horizon development, and incorporation of organic
material in the form of smears and pockets. They are
frequently associated with patterned ground like sorted
and non-sorted nets and circles (mud boils). Static
Cryosols are permanently frozen soils which lack
significant horizon distortion. They are most common on
sandy till and other coarse textured deposits.

Maguse River Upland Ecoregion

Dystric Brunisolic soilsoccur in areaswhere active layers
(thickness of summer thaw) are deep. This condition
generally only occurs on coarse textured deposits such as
beaches and eskers. Along the coast on extensive areas of
newly emerged land, soil development islacking or weak,
and permafrost has not yet formed, Regosolic and
Gleysolic soils are common. Organic Cryosols occur in
areas of shallow to deep organic materials.

Vegetation

This ecoregion has a nearly continuous cover of dwarf-
shrub tundra vegetation usually less than 30 cm tall and
includes dwarf birch, willow shrubs, northern Labrador
teaand bilberry. Taller (upto2m) birch, willow and alder
occur on south facing sites, along streams, and in sheltered
locations where snow accumulates. Poorly drained areas
may have willow shrub vegetation, but more often the
vegetation is dominated by sedges and cotton-grass.
Herbs, lichens and mosses are also widespread and are
often interspersed with shrub cover. Distribution varies
with aspect, exposure and drainage.

Wildlife

This ecoregion provides important summer range for
barren-ground caribou and breeding habitat for snow
geese, Canada geese and other waterfowl. Other wildlife
includes polar bear in coastal areas, arctic fox, arctic
ground squirrel, masked shrew, brown lemming, arctic
wolf, weasdl, snowy owl, willow and rock ptarmigan,
several species of shorebird, and rough-legged hawk.
There are walrus, white whale and various seals in the
adjacent marine environment.

Land use

This ecoregion is sparsely populated, but contains four
communities. Arviat, Whale Cove, Rankin Inlet and
Chesterfield Inlet, which arein the Nunavut portion of the
ecoregion. Rankin Inlet (population 1700) is the largest
and is the trading and administrative centre for an area
extending well beyond the ecoregion boundaries. Most of
the populationisInuit andland use activitiesaregenerally
centred around sustenance hunting, fishing, trapping and
sealing. Other occupations are in construction and in
providing private and government services.

There is only one ecodistrict within the Maguse River
Upland Ecoregion in Manitoba.
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Maguse River Upland Ecoregion

183. Hubbart Point Ecodistrict

This ecodistrict spans the boundary between Manitoba
and the Nunavut and coversall of the area of the Maguse
River Ecoregion in Manitoba. Only the most southern
extension of the district is situated in Manitoba. This part
of the district is much influenced by the cold waters of
Hudson Bay, especialy during the summer. Permafrostis
almost continuousandisgenerally lessthan 100 cm bel ow
the surface.

Climate

The Hubbart Point Ecodistrict has a Low Arctic
Ecoclimate that is strongly affected by Hudson Bay. The
summers are short, cool and moist, with variationin daily
air temperature strongly influenced by winds coming
from Hudson Bay. The winters are long and very cold.
Climatic data from Churchill station, which is situated a
short distance east of the most southern extension of the
district, are likely more valid for this district than those
from Baker Lake or Chesterfield. Mean annua air
temperature is approximately -7.1°C along the coast, and
is possibly somewhat lower farther inland. The growing
season is 100 days, with about 480 growing degree-days.

Average annual precipitation isabout 400 mm, which can
vary greatly from year to year. About two-fifths of the
precipitation falls as snow. Precipitation is highest during
the growing season. Theaverageyearly moisturedeficitis
less than 25 mm. However, only a few soils have a
moisture deficit during the growing season, as most soils

Selected Climate Data® for Churchill Airport

(2589 km?)

oo )

remain wet well into the growing season due to slow
runoff after snowmelt and poor internal drainage because
of permafrost. In addition, most soils have moisture
supplied from melting frost, which ameliorates potential
deficits. Actual moisture deficits are likely only to be
encountered on coarse textured, well drained soilswhich
have limited available water holding capacity.

Theecodistrict hasavery cold, humid, Arctic soil climate.

Year June-Aug May-Sept July Jan
Temperature °C 74 9.7 6.7 11.8 -26.9
Precip. mm (equiv.) 411.6 155.7 238.8 50.7 17.3
Rain/Snow (mm/cm) 35.4/200.1 151.4/4.2 211.1/29.2 50.7/0.0T 0.0T/20.1
Growing degree-days >5°C 562 489 557 215 0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Hubbart Point Ecodistrict
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Physiography and Drainage

Most of the ecodistrict, and almost all of the Manitoba
section except for some areas along the western portion of
the district, was submerged in the Tyrrell Sea following
deglaciation 7000 to 8000 years ago.

TheHubbart Point Ecodistrict islargely acoastal lowland
that is alevel to depressional marine plain and brackish
tidal flat along the west coast of Hudson Bay. In
Manitoba, the ecodistrict’s elevations range from about
30 madl along its western margin to sea level aong its
eastern boundary, decreasing at therate of about 1.5 m per
km. Shallow horizontal fens, unconnected lakes and
undrained ponds are characteristic along its western
margin. Some eskers provide locally prominent relief.

The ecodistrict is part of several drainage systems
including the Caribou, Seal and Little Seal rivers. These
rivers are the primary drainage ways that traverse
eastward through the ecodistrict and drain into Hudson
Bay. Dueto topography, most of the ecodistrict is poorly
drained resulting in numerous ponds being formed after
snowmelt.

Soils

The amost continuous occurrence of permafrost in this
ecodistrict hashad aprofound effect on soil devel opment.
Most soils are classified as Cryosols, and most have
permafrost within 100 cm of the surface. However, where
s0il materias are coarse textured and well drained, the
seasonal thaw layer may extend much deeper, and someof
these soils are classified as Brunisols. On imperfectly to
poorly drained sites, and especially where peat has
accumulated at the surface, the annual thaw depth (active
layer) only extends to 40 cm or less.

Along the coast the soils are a complex of well to
imperfectly drained sandy Regosols and Eluviated
Dystric Brunisols on marine beaches, where permafrost
has not devel oped asyet, or where the active layer isdeep
and poorly drained Gleysols on mud flats. Gleysolic and
Regosolic Static Cryosols are found further inland on
older marine deposits and on the till deposits both Turbic
and Static Cryosols are present. The Turbic Cryosols are
associated with sorted and non-sorted circles, nets and
stripes, (patterned ground) on loam, sandy loam and
loamy sand textured till, while the Static Cryosols are
found on coarser textured materials.

Maguse River Upland Ecoregion

Wetlands have formed in depressions and on flat lying
terrain where the landscape impedes drainage. Where no
peat or only shallow pesat has developed, Gleysolic Static
Cryosols or Gleysolic Turbic Cryosols have formed,
depending on the texture of the material. Organic
Cryosolsare associated with deeper peat, which areamay
extend to a depth of 2 m. Peat deposits are either lowland
polygonfens, usually composed of moderately decomposed
sedge peat, or polygonal peat plateau bogs which may
contain extensive amounts of dlightly decomposed
Sphagnum peat, especialy in the surface layer.

The severe climatic conditions prevent the use of the
ecodistrict for forestry or agriculture. In addition, lack of
rooting depth, limited water and nutrient hol ding capacity
and stoninessfurther limit the usefulness of mineral soils.
Also, poor natural drainage and poor heat conductance
properties limit the usefulness of organic soils.

Vegetation

The vegetation in the Manitoba portion of the ecodistrict
is characterized by itslack of trees. Some very open and
stunted stands of black spruce and tamarack, with their
associated ground cover of dwarf birch, willow, lichens
and mosses, occur in some of the most southerly areas.
Most of the vegetation is sedges and mosses associated
with the extensive wetlands, which include fens and
palsas, that have developed in this poorly drained terrain.

Water

Very smal to small shallow lakes and ponds are
numerous. The water usually contains large amounts of
organic and iron compounds, making it less suitable for
domestic use. Sourcesof better quality water arethelarger
and deeper lakes and the Knife, Seal, and Caribou rivers
and other numerous small rivers and creeks draining into
Hudson Bay.

Land Use

The ecodistrict has no settlements and the permanent
population is consequently very small. It is mainly used
for subsistence hunting, trapping and fishing by people
from settlements to the north and east. Tourist activities
are largely associated with lodges located in the
ecodistrict or in adjacent ecodistricts.

Hubbart Point Ecodistrict
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Taiga Shield Ecozone

Taiga Shield Ecozone

The Taiga Shield Ecozone lies
on either side of Hudson Bay.
The eastern segment occupies
the central part of Quebec and
Labrador, and the western seg-
ment occupies portionsof north-
ern Manitoba, Saskatchewan,
Alberta and the south-eastern
area of the continental North- p
west Territories, and the south- %

ern part of Nunavut. Character- Ry
istic of thezone arethe open and &)
often stunted conifer dominated

forests, and the Precambrian

shield with its shallow soilsand

many lakes.

Climate

The ecoclimate of the ecozone is classified as Subarctic,
which is characterized by relatively short summers with
prolonged daylight, and long, very cold winters. Mean
annual temperature in the areawest of Hudson Bay is as
low as -9.0°C, but it ranges from -1°C to -5°C in Quebec
and Labrador, with some areas in Labrador having mean
annual temperaturesashigh as 1°C. A few degreesof frost

iS a common occurrence in summer, especialy in areas
with the stronger continental climate conditions.

Mean annual precipitation ranges from 200 to 500 mm
west of Hudson Bay, while east of Hudson Bay it ranges
from 500 to 800 mm, to over 1000 mm locally along the
Labrador coast.

Selected Climate Data® (Annual Means) for the Taiga Shield Ecozone

Temperature Precipitation Degree Days Frost Free Period
Station (°C) (>5°C) (days)
Rain(mm) | Snow(cm) | Total(mm)
Brochet A -4.9 261.8 167.5 427.1 952.0 97.0
Ennadai Lake -9.3 173.7 1171 266.7 595.0 78.0
Uranium City A -3.5 204.9 197.9 344.8 1111.0 106.0
Yellowknife A -5.4 150.2 135.4 266.7 1027.0 111.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Surficial deposits and landforms

Most of this ecozone consists of broadly rolling uplands
and lowlands. Themain surface material sare Precambrian
bedrock outcrops and till deposits in the form of
discontinuous veneers and blankets, and hummocky and
ridged moraine. Ridged fluvioglacia deposits are
widespread, and occur frequently asgroups of eskerswith
associated kettle lakes, forming some of the more

distinctive landscape features in this ecozone. Some
glaciolacustrine and marine deposits are also present. The
glaciolacustrine deposits are mostly associated with
larger lakes and were deposited when these lakes were
much larger and deeper.
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There are many lakes of varying sizes, commonly with
irregular bedrock-controlled shorelines. Permafrost is
discontinuous but widespread. Lowlands are commonly
waterlogged or wet for prolonged periods and frequently
contain shallow and moderately deep peatlands.

Soils

Brunisolic soils are dominant in the southern portion of
the ecozone west of Hudson Bay, while Humo-Ferric
Podzolic soilsare dominant in the southern portion east of
Hudson Bay. Cryosolsare dominant in the northern parts,
whileinthe central area, Cryosolic soilsand Brunisolic or
Podzolic soils are co-dominant. Gleysols and Organic
Cryosols occur throughout the ecozone and are found
mainly in the lowland areas.

Vegetation

General vegetative characteristics are notably governed
by latitude. The changes are generally gradual, but
become significant when compared over alarge distance.
Because of the extent of thisecozone, and becauseit forms
the transition from the extensively forested Boreal Shield
Ecozone to the south to the treeless Southern Arctic
Ecozoneto the north, the vegetation of thisecozonevaries
dramatically between its northern and southern sectors.

Inthenorthern half of the ecozone, normal (or mesic) sites
generally support very open stands of black spruce and
tamarack, with white spruce often part of the community.
Ground cover is dominated by dwarf birch, willows,
northern Labrador tea, cotton grass, mosses and lichens.
Drier siteshave open stands of white sprucewith aground
cover of various ericaceous shrubs, dwarf birch, mosses
and lichens. The lichen component is dominated by the
Cladina species.

Areas with tree cover are often intermixed with areas of
low shrub-tundra vegetation as found in the Southern
Arctic Ecozone. These areas of tundra become less
frequent toward the south. Poorly drained areas are
dominated by tussock sedge and cotton grass along with
sphagnum moss. Along rivers, and especially in sheltered
valleys, stands of white spruce, balsam poplar and paper
birch are found.

In the southern half of the ecozone, the forest cover
becomes increasingly more dense with taller trees, with
the decrease in latitude. Paper birch becomes more
common especially in recently burned areas, while stands
of white spruce, paper birch and trembling aspen may be
found on warmer, protected sites. Lowland areas have
bog-fen complexes. Bog vegetation is composed of black
spruce, Labrador tea, Vaccinium species, bog rosemary,
and cloudberry, while the fen vegetation is dominated by
sedges and brown mosses.

Wildlife

The ecozone provides winter range for several major
herds of barren-ground caribou. Other characteristic
wildlife include arctic fox in northern areas, polar bear
along the coast, moose, wolf, black bear, grizzly bear in
the western sector, and brown lemming and weasel.

Representative birds include arctic and red-throated
loons, northern phalarope, northern shrike, osprey, tree
sparrow, raven, sprucegrouseand grey-cheeked thrush. In
the marine environment seals are characteristic. Several
fish species, including lake trout, arctic grayling,
whitefish and northern pike, are found in lakes and
streams.

Land use

The population of the ecozone is about 34,000, of which
about 60 percent is aboriginal. Most of the population is
concentrated in the few permanent settlements.
Y ellowknife, with apopulation of about 12,000 (1991), is
the largest. The oldest settlements were established along
the coast during the era of fur trade and whaling. Most of
the more recent settlements were founded as a result of
mining and hydro-electric devel opments.

Economic activity isassociated primarily with miningand
hydro development, government and private service
industry, and construction. In a number of southern
sectors, forestry provides employment. Tourism is a
growing industry and several lodges operate in the
ecozone. Although most of the population is found in
urban areas, subsistence hunting, fishing and trapping
remain important land uses.

There are two ecoregions within the Taiga Ecozone in
Manitoba.
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The Kazan River Upland Ecoregion

The Kazan River Upland Ecoregionispart of the broad
transitional zone between Borea and Arctic, usually
referred to asthe Subarctic. Thetredline marksitsnorth-
ern boundary, while the closed canopy forest of the
northern Boreal marks its southern boundary. The
Subarctic is a mixture of treeless tundra and stands of
stunted trees. The barren-ground caribou migrates be-
tween the northern Boreal or southern Subarctic forest
and the northern Subarctic or southern Arctic “Barren
Lands’.
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Figure TSL.

Esker complex. Extensive
glaciofluvial sand and gravel deposits
in the form of eskers, kames, esker-
kame complexes, interlobate moraines,
outwash plains etc. occur in northern
Manitoba, in adjacent Nunavut, and in
the Northwest Territories. Shown are
two large eskers and their bordering
aprons. The lakes closely associated
with the esker complex are called ket-
tle lakes. Lichen vegetation and ex-
posed sand and gravel give the light
yellow colour to the eskers. Permafrost
may or may not be present in the crest
and upper slope positions due to the
coarse texture of materials, lack of a
substantia organic surface layer and/

i e
Legend: Esker (a); esker apron (b); kettle lake (c)

or the lack of vegetation. If permafrost is present, the active layer isdeep (>100 cm). On the lower slopes, mosses and/
or shallow peat provide insulation, resulting in widespread permafrost with shallower active layers. Under Subarctic
climatic conditions, Dystric Brunisolic soils are commonly found on the crests and Static Cryosolic soils occur on the

lower slopes of these landforms.

Plate TS2.

Snow blasted trees. High windsin the tundra environment wil
drive hard snow particles with great force. As aresult exposed
trees often lack branches and needles along part of their stem
where the snow blasting is most severe. Close to the ground the
branches are dense with needles asthis areais protected by the
snow cover. About 1.0 mto 1.5 m above ground level the snow
blasting effect is |ess severe alowing branches to form.
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Kazan River Upland Ecoregion

Plate TS3.

Side dope of esker. Treesand shrubs growing on lee side. The crests of eskers remain largely free of snow during
thewinter. Non-vegetated sectionsand blowoutsare common. Thelee side and depressionsoffer protection from strong
winds, and the accumulation of snow provides additional protection and moisture. As aresult, these sites are the areas
where trees and tall shrubs find a foothold.

Plate TS4.

Drumlins. Drumlins are streamlined
hills consisting of glacia drift. Their
long axis, which can beseveral hundred
metres long, is parallel to the direction
of flow of the ice sheet that formed
them. They may stand over 30 m above
the surrounding terrain. The crests are
generally dry and covered with tundra
vegetation, while the slopes have more
lush shrub vegetation. Permafrost is
generally found throughout their extent,
but active layers are deeper on the
creststhan onthe slopes. Although they
often occur in groups, the drumlins
withinagroup canvary considerably in
length and elevation. Severa large
drumlins are visible in the photo, but
some low subdued drumlins are aso
present in the right foreground.
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Plate T S5.

Nonsorted circlein till. Circles are aform of patterned
ground. They are formed when thawing and freezing dur-
ing the fall and spring causes hydrostatic and cryostatic
pressures to develop, forcing soil material to the surface.
Nonsorted circles lack arim of coarse fragments around
the circle centre which is a characteristic of sorted cir-
cles. Both types have strongly cryoturbated soils. Circles
may not be active each year; sometimes they become ac-
tive after many years of dormancy due to changing mois-
ture conditions.

Plate T S6.

Orthic Dystric Turbic Cryosol. These soil are common
throughout the Taiga Shield Ecozone. They have
developed on sandy loam to loamy sand textured till
materials derived from the Precambrian Shield. The
materials are dlightly to medium acid and contain
guantities of small to very large coarse fragments. In this
soil, a brown B horizon has developed, but this horizon
has been disrupted through cryoturbation, resulting in the
mixing of some of the B horizon material with unaltered
parent material, and the movement of some organic
material from the surface deeper into the soil.

Plate TS7.

Frost-heaved boulder. Frost-heaved boulders and frost-
heaved bedrock fragments are common. In some areas,
the coarse bedrock fragments at the surface are so plenti-
ful that these areas are referred to as block-fields. Coarse
fragments are heaved to the surface through the forma-
tion of ice lenses below the fragments. The formation of
theicelens, which occurs before all of the soil material is
frozen, pushes the boulder a short distance closer to the
surface. Although the ice lens melts during the summer,
the fragments are prevented from dlipping back to their
previous position by soil material that has slumped into
the cavity or by adhesion to the surrounding soil material. Eventually, after many freeze and thaw cycles, the fragments
will breech the surface as shown here. Some of the boulder surfaceis still covered by soil material. The boulder will
continue to be heaved until it is on the surface. On inclined surfaces, these boulders may also be moved downslope.
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Plate TS8.

TheTyrrell Sea“ Great Beach”. The
Taiga Shield Ecozonein Manitobaisin
part bordered by a complex of Tyrrell
Sea beaches, the so-called “Great
Beach”. After the Wisconsin
Continental |ce Sheet vacated the area,
the Tyrrell Sea invaded and formed a
significant beach complex along its
western border. The beaches are
largely composed of well drained
sands. However, the lower dlopes,
especially on the eastern side, are
masked by deep, permanently frozen
peat deposits (peat plateau bogs). The
vegetation on the beaches is
characterized by open stands of white

sprucewith an extensive cover of reindeer lichens. A variety of ericaceous shrubsare present aswell, asare specieslike
wild rose and soap-berry. The soils are Eluviated Dystric Brunisols, acidic in the upper part with a brown B horizon
underlying agreyish surface A horizon. The photo showstracksworninto thelichen ground cover by migrating caribou,
which travelled the beaches more frequently in the past.

Plate TS9. Taiga fall colours.
The Taiga consists of both tundraand open stands of trees. Close to the tree-line, tundra vegetation covers most of the
land. Ericaceous shrubs, mosses and lichens are widespread. Alpine and arctic bearberry turn the tundrainto acrimson
red in the fall.
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Kazan River Upland Ecoregion

70. Kazan River Upland Ecoregion

The Kazan River Upland Ecoregion spans the boundary
between Nunavut and northern Manitoba, and stretches
fromthe Seal River in Manitobato near theEast ArmHills
in the Northwest Territories. This region is part of the
broad area of tundraand boreal transition extending from
Labrador to Alaska.

Climate

The ecoregion has a High Subarctic Ecoclimate marked
by short, cool summers and long, very cold winters. The
mean annual air temperature is approximately -8.0°C. For
the Manitoba portion of the ecoregion, the average
growing season ranges from 95 to 117 days, while the
number of growing degree-days ranges from about 450 to
dlightly over 600.

Mean annual precipitation ranges from about 380 to 425
mm, with about two-fifthsfalling assnow. Precipitationis
highest during the growing season, but shows great
variation from year to year. The average yearly soil
moisture deficit is less than 50 mm.

Selected Climate Data* for Ennadai Lake

The ecoregion has a very cold, humid, Subarctic soil
climate. The data most relevant is from the station at
Ennadai Lake, which is now closed.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -30.9 |-29.1 |-23.8 |-13.1 | -2.7 | 72 | 13 |115 | 3.9 | -5.0 |-17.3 |-25.8| -9.3
Precip. mm 103 | 6.4 | 11.7 |15.3 |19.6 | 30.7 | 51.9 | 41.7 (447 | 33.2 |16.4 | 12.6 | 294.5
Growing degree-days| 0.0 | 0.0 | 0.0 | 0.1 | 87 | 97.0| 247.1201.1| 39.8 | 0.9 0.0 | 0.0 /595.3

! Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Surficial deposits and landforms

In Manitoba, this ecoregion encompasses a portion of the
Kazan River Upland which is composed of crystaline
Archaean massive rocks forming broad sloping uplands
and lowlands. This section of the upland lies between 350
masl along itswestern boundary near Nueltin Lake and 30
masl along its eastern boundary near the coastal lowland
of Hudson Bay. Although hummocky bedrock outcrops
are common, most of the region is covered with acidic
sandy and sandy loam granitic till in the form of veneers
and blankets and drumlins. Slopes range from 5 to 30
percent.

Fluvioglacial deposits in the form of prominent eskers
with significant local relief (occasionally ashigh as50 m),
and outwash aprons are common. Side slopes of eskers
may be as steep as 60 percent. Fields of coarse fragments
are frequently found as boulder lag material, marking
former shores and drainage ways, and as frost-heaved
block fields.

The Kazan Upland slopes gently eastward and drains to
Hudson Bay viathe Seal and Caribou rivers. A network of
secondary streams and drainage ways tributary to the
primary rivers, aswell asnumerous small to medium size
lakes are also characteristic of the region.
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Soils

Due to the widespread occurrence of permafrost,
Cryosolic soilsaredominant in thisecoregion. Most of the
permanently frozen soils developed on sandy loam to
loamy sand textured till have profiles exhibiting
discontinuous and distorted horizons (cryoturbated
horizons) and are classified as Turbic Cryosols. Patterned
ground in the form of circles, stripes and nets is usually
associated with these soils. Static Cryosols, which are
premanently frozen soils that lack strong cryoturbation
featuresbut have premafrost within 100 cm of the surface,
are associated with sand, coarse sand and gravelly
glaciofluvial and till deposits. Both Static and Turbic
Cryosols are also associated with poorly drained sites on
awide variety of materials.

On warm and/or very dry sites, where near surface
permafrost is lacking or where the active layer is very
deep, Dystric Brunisolic soils are present. These sites are
usually associated with glaciofluvial deposits such as
eskers.

Permafrost iscontinuousin the peatlandsand often occurs
within 20 to 30 cm of the surface. Therefore shallow and
deep Organic Cryosols are the soils associated with these
Sites.

Vegetation
This is the ecoregion where, in Manitaba, the latitudinal
limit of tree growth is reached.

The main vegetative distinction between this ecoregion
and the Selwyn Lake Ecoregion to the south and west is
that trees here are significantly more stunted and stands
are much more open. Open, very stunted stands of black
spruce and tamarack, with secondary quantities of white
spruce and ground cover of dwarf birch, willow, northern
Labrador tea, cotton grass, lichen and moss are dominant
on well to imperfectly drained sites. Drier sites may be
dominated by open stands of white spruce with a ground
cover of low ericaceous shrubs, dwarf birch, mosses and
lichens. Stands of white spruce, and paper birch are
common aongrivers. Poorly drained sitesusually support
tussock vegetation of sedge, cotton grass and sphagnum
MOsSs.

Kazan River Upland Ecoregion

Although forested areas are dominant, when including
those areas which only support a very sparse cover of
dwarf trees, significant areas support low-shrub tundra
vegetation. This vegetation may be intermixed with
forested tracts or it may occur as extensive areas
uninterrupted by trees.

Wildlife

Characteristic  wildlife includes the barren-ground
caribou, as this ecoregion forms part of its winter range.
Other animals in the region include black bear,
occasionally grizzly bear, arctic fox, willow ptarmigan,
sandhill crane and waterfowl, including ducks and geese.
The rivers and lakes contain fish species such as arctic
grayling, northern pike, and lake trout.

Land use

There are no permanent settlements in this ecoregion.
Most land use is associated with wildlife trapping and
subsistence hunting. Some water-oriented recreation and
tourism are other activities taking place in this region.

The Seal River has been declared a Canadian Heritage
River.

There are three ecodistricts within the Kazan River
Upland Ecoregion within Manitoba.
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Kazan River Upland Ecoregion

270. Pakulak Lake Ecodistrict

The Pakulak Lake Ecodistrict spans the boundary
between Manitoba and Nunavut. Less than half of the
district lies within Manitoba.

Climate

This ecodistrict lies within the High Subarctic
Ecoclimatic Region in Manitoba. The climate is marked
by short, cool summersandlong, very cold winters. Mean
annual air temperature is about -8.0°C and the average
growing season is 95 days, with about 450 growing
degree-days.

Mean annual precipitation is slightly less than 400 mm
and is highest during the growing season. Total amounts
can vary greatly from year to year. The ecodistrict has an
average yearly moisture deficit of lessthan 25 mm.

The ecodistrict has a very cold, subhumid to humid,
Subarctic soil climate.

There are no climate stations in the ecodistrict. The
nearest stations are at Churchill (183. Hubbart Point
Ecodistrict) and at Ennadai Lake, which is now closed
(271. Blevens Lake Ecodistrict).

Physiography and Drainage

The Manitoba portion of the Pakulak Lake Ecodistrict
rangesin elevation from about 200 masl along itswestern
margin near Caribou Lake to about 30 mas aong its
boundary with the coastal lowland near Hudson Bay. The
terrain slopes gently at the rate of about 2 m per km
eastward toward Hudson Bay. The ecodistrict lies almost
entirely above the Tyrrell Sea marine limit, except for
some small areas along its eastern boundary in Manitoba.

The ecodistrict consistslargely of atill plain with weakly
northwest-southeast oriented low hills overlying gently
undulating granitic bedrock. The till cover occurs as
nearly continuous blankets and veneers of acidic sandy to
loamy till. Significant areas of polygonal peat plateau
bogs and very shallow fens occupy depressional and flat
terrain.

(8681 km?)

oo, &

A number of prominent fluvioglacial ridged deposits
(eskers) are present but are more common north of the
Manitoba border. These ridges generally have slopes
ranging from 15 to 30 percent to about 60 precent on the
steepest side slopes, with relief of about 50 m in some
Cases.

Moderately long (50-150 m) undulating to hummocky
slopesrangefrom about 5to 15 percent. Rock and boulder
fields occur as lag deposits marking former shores and
drainage waysaswell as areas where blocks and boulders
have been heaved to the surface due to frost action. Many
of thesefieldsarefound intoe slope positions. Permafrost
is widespread throughout the ecodistrict, but is not quite
continuous.

Depth and configuration of lakes vary with depth of
overburden. Where deposits arethick, thelakestend to be
shallow with fairly regular shorelines. In areas where the
overburdenisshallow, lakestend to be deeper and clearer,
and have convoluted bedrock-controlled shorelines. Very
small to medium lakes are common, and together with the
few large lakes, cover about 50 percent of the ecodistrict.

The Manitoba section of the ecodistrict is drained by the
Seal, Little Seal and Caribou rivers and their tributary
streams flowing east towards Hudson Bay.
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Soils
The dominant soilsarewell to imperfectly drained Turbic
Cryosols with permafrost within 0.4 m to 2.0 m of the
surface.

Permafrost is widespread and in many areas the soil
textures are conducive to the development of patterned
ground in the form of sorted and non-sorted circles, nets,
stepsand stripes. Consequently, many soil profileshavea
broken and uneven horizon development. In addition,
Static Cryosols - soilswith little or no cryoturbation, and
with permafrost within 1.0 m of the surface - are aso
present, but are mostly associated with coarse textured
materials.

Significant areas of Eluviated Dystric Brunisolsarefound
where the permafrost is below the control section. These
soils have developed largely on coarse to very coarse
textured, well to rapidly drained acidic sandy till, and on
fluvioglacial deposits. Areas of poorly drained organic
Cryosols are more common in the southern part of the
area. These are associated with polygona peat plateau
bogs and shallow basin fens, and comprised mainly of
shallow to moderately deep sphagnum and sedge-brown
mMOss peat.

The severe climate conditions prevent the use of the
ecodistrict for forestry and agriculture. In addition, lack of
rooting depth to bedrock, limited water holding and
nutrient holding capacity and excessive stoniness provide
severe constraints to the use of mineral soils. Poor natural
drainage and slow heat conductance properties limit the
usefulness of organic soils.

Kazan River Upland Ecoregion

Vegetation
The vegetation, especially in the eastern part, isamixture
of stunted forest and low-shrub tundra.

Trees in this ecodistrict are more stunted and stands are
much more open thanin areasto the south and west. Open,
very stunted stands of black spruce and tamarack, with
secondary quantities of white spruce and a ground cover
of dwarf birch, willow, northern Labrador tea, cotton
grass, lichen and moss are dominant on well to
imperfectly drained sites. Drier sitesmay be dominated by
open stands of white spruce with a ground cover of low
ericaceous shrubs, dwarf birch, mosses and lichens.
Poorly drained sites usually support tussock vegetation of
sedge, cotton grass and sphagnum moss.

Water

The principal sources of water are the many |lakes and
ponds, and the Caribou, Little Seal and Seal rivers and
their tributary streams that flow through the area.

Land Use

There are no settlements in this ecodistrict. Fishing,
water-oriented recreation, wildlife trapping and hunting
are the dominant uses of land in this area.

Pakulak Lake Ecodistrict
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271. Blevens Lake Ecodistrict

The Blevens Lake Ecodistrict spans the boundary
between Manitoba and Nunavut. Less than one-third of
the district lies within Manitoba.

Climate

This ecodistrict has a High Subarctic Ecoclimate, which
in Manitoba is marked by short, cool summers and long,
very cold winters. Mean annual air temperatureis about -
8.0°C, theaverage growing seasonis 117 days, with about
600 growing degree-days.

Mean annual precipitation is about 425 mm, of which
about two-fifths fall as snow. Precipitation varies greatly
from year to year, and is highest during the growing
season. The average yearly moisture deficit is about 30
mm. The ecodistrict has avery cold, subhumid to humid,
Subarctic, soil climate. The nearest climate station is
Ennadai Lake which has been closed for many years.
However, the datais still valid for this ecodistrict.

Selected Climate Data* for Ennadai Lake

(2998 km?)

A

Year June-Aug May-Sept July Jan
Temperature °C 9.3 10.6 6.6 13.0 -30.9
Precip. mm (equiv.) 294.5 124.3 188.6 51.9 10.3
Rain/Snow (mm/cm) 173.7/117.1 121.0/3.1 165.7/20.7 51.9/0.0 0.0/9.6
Growing degree-days >5°C 595 545 594 248 0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

In Manitoba, the Blevens Lake Ecodistrict ranges in
elevation from 350 masl at Nueltin Lake on the west to
about 300 masl along its boundary with the Nejanilini
Ecodistrict to the east. The ecodistrict has no distinct tilt,
but slopesvery gently eastward at therate of lessthan 1 m
per km toward Hudson Bay. Discontinuous veneers,
blankets and drumlins of acidic sandy to loamy till
interspersed with hummocky bedrock outcrops are
characteristic.

Moderately long (50 to 150 m), gently undul ating to more
strongly hummocky slopes range from about 2 to 15
percent dope. Significant areas of shallow fens and
polygonal peat plateau bogs occur throughout. Some
prominent eskers with steep side slopes and, in some

cases, relief over 50 m, also occur throughout the
ecodistrict. Rock and boulder fields occur throughout and
consist of former strandlines, drainage ways and frost-
heaved boulder and block fields. Permafrost is very
widespread but discontinuous.

Drainage in the Manitoba part of the ecodistrict is via
small rivers and streams which connect the numerous
lakes. In the western half , these drain north toward the
Thlewiaza River (Thlewiaza River upper drainage
division), and inthe eastern half, into the Seal River (Seal
River drainage division). Both the Thlewiaza and Sea
riversdrain into Hudson Bay. The many lakes, rangingin
sizefrom small to large, comprise approximately 50 to 60
percent of the surface area of the ecodistrict.
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Soils

Permafrost is widespread and generally near the surface
except on warm, dry, coarse textured sites. Minera soils
with broken and uneven horizon development are the
result of cryoturbation and the soils are classified as
Turbic Cryosols. They are usually associated with
patterned ground features such as non-sorted circles, nets,
stripes and steps, and have developed on well to
imperfectly drained, loamy, sandy loam and loamy sand
textured till. Static Cryosols, which are premanently
frozen soils but lack strong cryoturbation features, are
present on sandy and gravelly till and glaciofluvia
deposits. These areas may have patterned ground in the
form of polygons, although ice wedges appear to be
lacking in most areas.

In poorly drained areas that occur throughout the
ecodistrict, Organic Cryosols are associated with shallow
to moderately deep fibric and mesic peat in the form of
polygonal peat plateaus and shallow basin fens. In wet
areas that lack significant peat accumulations, poorly
drained Gleysolic Static and Turbic Cryosols have
developed.

Dueto the severity of the climate, forestry and agriculture
are not possible in this district. Lack of rooting depth to
permafrost or bedrock, limited capacity to hold water and
nutrients and excessive stoniness are additional severe
constraints to plant growth and possible use of mineral
soils. Poor natural drainage and slow heat conductance
properties are specific limitations associated with organic
soils.

Kazan River Upland Ecoregion

Vegetation

The vegetation is generally similar to that described for
the Kazan River Upland Ecoregion. Open, very stunted
stands of black spruce and tamarack, which include those
areasthat only support avery sparse cover of dwarf trees,
and an associated ground cover of dwarf birch, willow,
northern Labrador tea, cotton grass, lichens and mosses
arewidespread onwell toimperfectly drained sites. Areas
of low-shrub tundra vegetation occur intermixed with
forested tracts or as extensive areas uninterrupted by
trees. The latter areas are especially widespread in the
northern part of the ecodistrict.

Drier sites may be dominated by open stands of white
spruce with a ground cover of low ericaceous shrubs,
dwarf birch, mosses and lichens. Poorly drained sites
usually support tussock vegetation of sedge, cotton grass
and sphagnhum moss. Stands of white spruce and paper
birch are common along rivers.

Water

The principal sources of water are the many lakes and
ponds, and the tributary stream of the Thlewiaza River
that flows through the ecodistrict.

Land use

The ecodistrict has no permanent settlements. Land useis
dominantly subsistence fishing, hunting and trapping by
people from surrounding areas. Recreational fishing and
hunting is catered to by lodges within and outside the
ecodistrict. Recreational river travel ison therise and is
the most common form of tourism.

Blevens Lake Ecodistrict

39



Taiga Shield Ecozone

Kazan River Upland Ecoregion

272. Nejanilini Lake Ecodistrict (16 714 km?)

TheNegjanilini Lake Ecodistrict spansthe border between
Manitoba and Nunavut. Approximately four-fifths of the
ecodistrict lies within Manitoba.

Climate

Theclimate of theNejanilini Lake Ecodistrict isclassified
as High Subarctic Ecoclimate, which is marked by short,
cool summers and long, very cold winters. Mean annual
air temperature is about -7.0 °C, the average growing
season is 104 days, and the number of growing degree-
daysis about 520.

Mean annual precipitation is about 425 mm, of which
more than one-third falls as snow. Precipitation varies
greatly fromyear to year andishighest during thegrowing
season. Theaverageyearly moisturedeficitislessthan 25
mm. The ecodistrict has avery cold, subhumid to humid,
Subarctic soil climate.

No climatestationsarelocated in the ecodistrict. However
datafrom the station at Ennadai Lake (271. BlevensLake
Ecodistrict), which is now closed, and data from the
station at Churchill Airport (183. Hubbart Point
Ecodistrict) are relevant.

Physiography and Drainage

Elevationsin the Manitoba portion of the Nejanilini Lake
Ecodistrict range from 315 mad along itswestern margin
near Nejanilini and Baralzon lakesto about 150 madl asit
approaches adjacent Pakulak Ecodistrict to the east. The
terrain slopes gently eastward toward Hudson Bay at the
rate of about 2 m per km.

Ridged (drumlinized) to hummocky bedrock coveredwith
nearly continuous veneers and blankets of acidic sandy to
loamy till are characteristic. Moderately long (50-150 m),
undulating to hummocky slopes range from about 5 to 15
percent. Significant areas of shallow fens and polygonal
peat plateau bogs occur throughout the ecodistrict. A
number of prominent fluvioglacia ridgeswith side slopes
of 60 percent and relief of more than 50 m also occur
throughout. Rock and boulder fields occur at the toe of
hummocky ridges, in former drainage ways, and in areas
where blocks and boulders have been frost-heaved to the
surface. Permafrost is widespread but discontinuous.

_a

The ecodistrict dopes gently and drains generally
eastward to Hudson Bay via the Seal, Caribou and
Thlewiazarivers and their networks of tributary streams
and drainage ways. These connect the many small and
medium lakes, and fewer numbers of large and very large
lakes. Surface water comprises approximately 35 to 40
percent of this ecodistrict.

Soils

Permafrost is widespread in the ecodistrict and many soil
profiles exhibit broken and uneven horizon devel opment.
Therefore the dominant soils are well to imperfectly
drained Turbic Cryosols. These soils are commonly
associated with patterned ground in the form of non-
sorted circles, nets, stepsand stripes. Where cryoturbation
islacking or is only weakly expressed in the soil profile,
the soilsare classed as Static Cryosols. Both soil typesare
associated with loamy to sandy acidic till athough the
Static Cryosolstend to be coarser. Static Cryosolsarealso
frequently associated with sandy fluvio-glacial deposits
when the depth to permafrost is shallow.
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Dystric Brunisol soils are found on sites where materials
are coarse, well drained, lack permafrost or have active
layers extending beyond the control section depth
established for the Cryosols. Organic Cryosols are
associated with polygonal peat plateaus and shallow basin
fens. Wetlands|acking significant peat devel opment have
poorly drained Static and Turbic Cryosols, depending on
the amount of cryoturbation present in the underlying
mineral materials.

Climatic conditions are too severe for forestry or
agriculture. Lack of rooting depth to permafrost or
bedrock, limited capacity to hold water and nutrients and
excessive stoniness are other constrainsto the use of these
mineral soils. Natural drainageand slow heat conductance
properties are specific limitations to the usefulness of
organic soils.

Vegetation

The vegetation generally follows the trends discussed in
the Kazan River Upland Ecoregion section. In the
Manitoba portion of the ecodistrict, vegetation consists
largely of very open and stunted forest stands, low-shrub
tundra vegetation, and sedge and moss covered wetlands.
Thetrees are more stunted and stands are more open than
inareasto the south and west. Open, very stunted stands of
black spruce and tamarack, with secondary quantities of
white spruce and ground cover of dwarf birch, willow,
northern Labrador tea, cotton grass, lichen and moss are
dominant on well to imperfectly drained sites.

Kazan River Upland Ecoregion

Drier sites may be dominated by open stands of white
spruce with a ground cover of low ericaceous shrubs,
dwarf birch, mosses and lichens. Poorly drained sites
usually support tussock vegetation of sedge, cotton grass
and sphagnum moss. Low-shrub tundra becomes
increasingly more common with increasing latitude.

Water

The principal sources of water are the many lakes and
ponds, and the Seal and Caribou riversand their numerous
tributary streams that flow through the area.

Land use

There are no settlementsin the ecodistrict. Fishing, water-
oriented recreation, wildlife trapping and hunting are the
dominant land uses.

Nejanilini Lake Ecodistrict
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71. Selwyn Lake Upland Ecoregion

The Selwyn Lake Upland Ecoregion is located in the
northwest corner of Manitoba and spans the boundaries
with Saskatchewan, Nunavut and the Northwest
Territories. It is part of a broad area of coniferous forest
transition lying between the sparsely forested region to
the north and the closed Boreal forest to the south. This
ecoregion extends from east of the Churchill River in
Manitobato the East Arm Hills east of Great Slave Lake.

Climate

Thisecoregion hasalL ow Subarctic Ecoclimate, whichis
marked by short, cool summers and long, very cold
winters. Mean annual air temperatures range from about -
5.0°C to -3.4°C. The average growing season varies from
about 124 to 137 days, and the number of growing degree-
days ranges from about 750 to 950.

Mean annual precipitation varies from about 430 mm to
more than 500 mm and fluctuates greatly from year to
year. Precipitation is highest during the growing season.
The ecoregion has average yearly moisture deficits
ranging from lessthan 40 mmto dightly lessthan 70 mm.
The ecoregion has a very cold, subhumid to humid,
Cryoboreal, soil climate.

Selected Climate Data! for Ennadai Lake

Climate stations are few in the ecoregion. The climate
stations at Ennadai Lake along the northern border of the
ecoregion and Brochet Airport located on its southern
border, are the most relevant to the Manitoba portion of
the ecoregion.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -30.9 |-29.1 |-238 |-131 | -27 | 7.2 | 130 115 | 39 | -5.0 |-17.3 |-258| -9.3
Precip. mm 10.3 | 6.4 | 11.7 | 153 |19.6 | 30.7 | 51.9 | 41.7 |44.7 | 33.2 | 16.4 | 12.6 | 2945
Growing degree-days | 0.0 0.0 | 00 | 0.1 | 87 |97.0 |247.7| 201.1 39.8| 0.9 0.0 0.0 | 595.3
1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
Selected Climate Data® for Brochet Airport
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -28.5| -24.0 171 -53 | 3.6 | 114 | 156 |14.0 | 6.9 -0.3 | -13.0| -22.6 -4.9
Precip. mm 19.2| 13.9| 183| 183 | 324 | 551 | 66.4 |52.1 |59.2 | 38.2| 29.9| 24.1 427.1
Growing degree-days | 0.0 0.0 | 0.0 4.7| 43.5/196.2| 331.7| 280.1) 86.4| 9.8 0.0 0.0 | 9524

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
2 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
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Surficial Deposits and Landforms
Within Manitoba, this ecoregion is part of the Kazan Up-
land with its underlying bedrock of crystalline Archean
massive rocks that form broad sloping uplands and |ow-
lands. The elevation of thisupland lies between 510 masl
aong the Saskatchewan - Manitoba border and 120 mad
aong its border with the Hudson Bay Lowland and the
Coastal Hudson Bay Lowland ecoregions.

Surficial deposits vary across the Manitoba part of the
ecoregion. In the western section, ridged to hummocky
bedrock outcrops covered with discontinuousveneersand
blankets of acidic, bouldery, sandy granitic till are
dominant. The southeastern section has significant areas
of calcareousloamy till. Thistill isgenerally thick enough
to mask most of the underlying bedrock, but isitself often
overlain by peat deposits and lacustrine sediments.
Significant clayey lacustrine veneers and blankets occur
at lower elevations around lakes as well. Prominent
fluvio-glacial ridges, some with maximum relief of 50 m
or more and steep side slopes, are found throughout the
ecoregion.

Bog-fen sequences are the dominant wetlands, and are
very prevaent in the southeastern section where they
cover between 25 and 50 percent of the terrain.

The upland tilts gently and drains northeastward to
Hudson Bay via the Churchill and Seal rivers and their
network of secondary streams and drainage ways.
Numeroussmall, mediumandlargelakesare commonand
drain directly, or through stream and creeks, into the
major drainage ways. Small to medium lakes are very
numerous in the northwest part of the Manitoba section.

Permafrost is widespread and discontinuous. Most of the
permafrost isassociated with peat plateau bogs, areaswith
impeded drainage, and fine textured soils. Ice content in
mineral soils is generaly low to medium. Ice wedges
occur sporadicaly throughout the region. Permafrost
becomes much less widespread towards the southern
boundary of the ecoregion, especialy in the minera
deposits.

Selwyn Lake Upland Ecoregion

Soils

Dystric Brunisols, and to lesser extent Static Cryosols,
associated with upland sandy morainal deposits are
dominant in the western section of the region. In the
eastern section, Organic Cryosols, typica of peatlands,
are more widespread. Significant soil inclusions are Gray
Luvisols on calcareous silty to clayey sediments near
Southern Indian Lake and €l sewhere, Eutric Brunisolson
calcareoustill and Turbic Cryosolic soilson loamy to clay
textured materials distributed throughout the ecoregion.
The Turbic Cryosols have profiles exhibiting uneven and
often discontinuous or distorted soil horizon devel opment
as aresult of past and present cryoturbation.

Periglacial features such as active and relic sorted and
non-sorted circles on coarse loamy to sandy till material,
and earth hummocks (a form of non-sorted circle) on
clayey sediments occur throughout the ecoregion.

Climatic conditions are too severe for forestry or
agriculture. Lack of rooting depth to permafrost or
bedrock, limited water and nutrient holding capacity and
excessive stoniness adds additional contraints to the use
of mineral soils. Natural drainage and slow heat
conductance properties are specific limitations to the
usefulness of organic soils.

Vegetation

In this ecoregion, the typical closed coniferous boreal
forest gives way to open stands of low black spruce with
understories of dwarf birch, Labrador tea, lichens, and
mosses. This change in forest cover is one of the main
differences between this ecoregion and the Churchill
River Upland and Hayes River Upland ecoregions
bordering to the south. Although black spruce is the
climax species in the ecoregion, drier sites can be
dominated by open standsof white spruceand paper birch,
with a discontinuous understorey of ericaceous shrubs
likebearberry and rock cranberry. White spruce, birchand
aspen also occur on warmer protected sites.

Bog vegetation is dominated by sphagnum mosses,
ericaceous shrubs and black spruce, whereas fens have a
vegetation of sedges and brown mosses, with a minor
shrub component.
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Selwyn Lake Upland Ecoregion
Wildlife

Characteristic wildlife includes barren-ground caribou,
for which the region provides important winter range.
Other wildlife characteristic of the region are black bear,
arctic fox, snowshoe hare, spruce grouse, osprey,
waterfow! including ducks, geese and swans.

Land use

Theecoregionisonly sparsely populated. The Northlands
and Barrenland First Nations, Sayisi Dene First Nation
(Tadoule Lake) and Lac Brochet are the only settlements
in the Manitoba part of the ecoregion. Economic activity
is very limited. Trapping, hunting, water-oriented
recreation and tourism are the dominant land uses.

The Seal River has been declared a Canadian Heritage
River.

There are six ecodistrictswithin the Selwyn Lake Upland
Ecoregion in Manitoba.
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L andscapes of the Selwyn L ake Upland Ecoregion

The northern part of the Selwyn Lake Upland Ecoregion in Manitobais a patchwork of open tundra
and small stands of stunted black and white spruce. Large complexes of sandy and gravelly eskers
are common in this area.
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276. Nueltin Lake Ecodistrict (14 565 km?)

The Nueltin Lake Ecodistrict spans the borders with
Saskatchewan, Nunavut and the Northwest Territories.
About two-fifths of the ecodistrict lies within Manitoba,
extending from the northwestern corner of Manitoba, at
the conjunction of the Saskatchewan, Nunavut and
Northwest Territories borders, eastward to Nueltin Lake.

Climate

In Manitoba, the Nueltin Lake Ecodistrict has a Low
Subarctic ecoclimate, which is marked by short, cool
summers and long, very cold winters. Mean annual air
temperature is approximately -4.2 °C, average growing
season is 130 days, and the number of growing degree-
daysis about 880.

Mean annual precipitation is around 435 mm, with about
two-fifthsfalling as snow. Precipitation fluctuates greatly
from year to year. While precipitation is highest during
the growing season, the average yearly moisture deficitis
about 60 mm. The ecodistrict hasavery cold, subhumidto
humid Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The data
from the station at Ennadai Lake (271. Blevens Lake
Ecodistrict) has relevancy to the ecodistrict.

Physiography and Drainage

Elevations range from about 480 mad aong the
Saskatchewan boundary to about 305 masl near Nueltin
Lake on the east. The area slopes gently northeastward at
the rate of about 1 m per km.

Ridged to hummocky bedrock outcrops covered with
discontinuous veneers and blankets of acidic sandy to
loamy till are characteristic. Moderately long (50-150 m),
undulating to hummocky slopesrange from about 5 to 15
percent slope. Significant areas of shalow and deep
organic deposits occur throughout the ecodistrict on level
to depressional terrain.

Numerous prominent fluvioglacial ridges also occur
throughout the ecodistrict. Slopesrangemostly from 15to
30 percent, but some prominent ridges have side slopes of
up to 60 percent, and relief of 50 m in some cases. Rock
and boulder fields occur at the toe of hummocky ridges,
andinareasof past or present frost-heaving. Permafrostis
widespread and discontinuous throughout the ecodistrict.

The upland slopes gently and most of the ecodistrict
drains northeastward to Hudson Bay via the Thlewiaza
River drainage system. The most southwestern part of the
ecodistrict drains southward through the Cochrane River
drainage system into the Churchill River drainage system.
Some of the most easterly parts are drained by the North
Seal River, while northern portions are part of the Kazan
River drainage division or the Thlewiaza River upper
drainage division. Small, medium, large and very large
lakes, which include Nueltin, Snyder, Kasmere, Tice and
Putahow lakes, occupy 40 to 50 percent of the surface
area
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Soils

The dominant soils are well to imperfectly drained
Dystric Brunisols, and Static and Turbic Cryosols on
sandy to loamy till. Dystric Brunisols dominate on sandy
fluvio-glacial deposits. The distribution of Cryosols is
greatly influenced by the thickness of the turf or peat
layer. Soil profilesthat exhibit broken and uneven horizon
development are associated with relic and active non-
sorted circles, which are generaly found on medium
textured materials.

Organic Cryosols occur throughout the ecodistrict on
polygonal peat plateau bogs and are comprised mainly of
sphagnum and sedge peat. Local areas of granitic bedrock
also occur.

Climatic conditions are too severe for forestry or
agriculture. Lack of rooting depth to permafrost or
bedrock, limited capacity to hold water and nutrients and
excessive stoninessare additional constraintsto the use of
mineral soils. Poor natural drainage and slow heat
conductance properties limit the usefulness of organic
soils.

Selwyn Lake Upland Ecoregion

Vegetation

The vegetation in this ecodistrict is varied because it
extends more than 300 km from south to north - from
about 58° N latitude in the south to 61° N at its northern
border. Vegetation composition, and especialy stand
closure, changes significantly from south to north for this
ecodistrict as a whole. Although the changes are not as
great in the Manitoba portion of the ecodistrict, forest
stands are more closed and taller in its southern section
than along the boundary with the Northwest Territories.

Thetypical closed coniferousboreal forest to the south of
this ecodistrict gives way to open stands of low black
spruce, with understories of dwarf birch, Labrador tea,
lichens, and mosses. Although black spruce isthe climax
speciesin the ecodistrict, drier sites can be dominated by
open stands of white spruce and paper birch, with a
discontinuous understorey of ericaceous shrubs such as
bearberry and rock cranberry. White spruce, birch, and
aspen also occur on warmer protected sites.

Bog vegetation is dominated by sphagnum mosses,
ericaceous shrubs and black spruce, whereas fens have
sedges and brown mosses, with a minor component of
shrubs.

Water

Sources of water include the many lakes, and the
Cochraneand North Seal riversand their tributary streams
that flow through the ecodistrict.

Land use

There are no settlementsin the ecodistrict. Fishing, water-
oriented recreation, trapping and hunting arethe dominant
land uses and some employment is provided by the few
lodges.

Nueltin Lake Ecodistrict
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279. Seal River Ecodistrict

The Seal River Ecodistrict islocated east and south of the
Nueltin Lake Ecodistrict and is wholly within Manitoba
except for asmall areain the southwest corner that liesin
Saskatchewan.

Climate

This ecodistrict has a Low Subarctic Ecoclimate marked
by short, cool summersand long, very cold winters. Mean
annual air temperature is approximately -3.4°C, average
growing season is around 132 days, with about 900
growing degree-days.

Mean annua precipitation is around 460 mm and varies
greatly from year to year. More than one-third of the
precipitation falls as snow. Precipitation is highest during
the growing season and the average yearly moisture
deficit is about 70 mm. The ecodistrict has a very cold,
subhumid to humid, Cryoboreal soil climate.

Brochet Airport on the shore of Reindeer Lake, which

bordersthe ecodistrict in the southwest corner, isthe only
climate station in the ecodistrict.

Selected Climate Data® for Brochet Airport

(30 525 km?)

%Q\

Year June-Aug May-Sept July Jan

Temperature °C -4.9 13.7 10.3 15.6 -28.5

Precip. mm (equiv.) 427.1 173.6 265.2 66.4 19.2
Rain/Snow (mm/cm) 261.8/167.5 170.0/1.7 245.2/16.5 66.4/0.0 0.0T/20.3

Growing degree-days >5°C 952.0 808.0 938.0 332.0 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The ecodistrict ranges in elevation from 450 masl along
the Saskatchewan boundary to about 250 madl at its
eastern margin near Shethanel Lake. The terrain slopes
gently inagenerally easterly direction at the rate of about
1to 2 m per km toward the Hudson Bay Lowland.

Ridged to hummocky bedrock outcrops covered with
discontinuous veneers and blankets, and hummocks of
acidic sandy to loamy till are characteristic of the area.
Moderately long (50-150 m), undulating to hummaocky
slopesrange from about 5 to 15 percent. Significant areas

of shallow and deep organic deposits occur in
depressions. Long, sinuous eskers are common in the
district, some of which may extend for 50 km and attain
elevations of 50 m or more in some sections, with side-
slopes of 60 percent. These fluvioglacial ridges and their
associated aprons are some of the most prominent
landscape elements in the ecodistrict.

Rock and boulder fields occur at the toe of hummocky
ridges, at thelocation of former drainage ways, and where
frost heaving has moved large quantities of boulders,
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blocks and rock fragments onto the surface. Permafrost is
widespread and discontinuous and usually associated
with areas of shallow peat (<40 cm thick), veneer bogson
gently sloping sites, and polygonal peat plateau bogs in
depressional aress.

The central part of the ecodistrict drains eastward viathe
North Seal River into the Seal River, while the eastern
portion is drained by the Seal River directly. The
southeastern part of the district is part of the Cochrane
River drainage division, which is part of the Churchill
River drainage system. All these waters drain eventually
into Hudson Bay. Numerouslakes of avariety of sizesare
distributed throughout the ecodistrict.

Soils

The dominant soils are well to imperfectly drained
Dystric Brunisols, and Static and Turbic Cryosols,
developed on coarse loamy to sandy acidic till. Sandy
fluvioglacial deposits have generaly Dystric Brunisols,
except wherethe presence of asignificant organic surface
layer has provided sufficient insulation to allow
permafrost development. Soil profiles exhibiting broken
and uneven horizon devel opment are associated with relic
and active non-sorted circles on loam to sandy loam
textured deposits. Fine textured sediments such as clay
and clay loam often have patterned ground in the form of
earth hummaocks (a particular type of non-sorted circle).
However, in many localitiesthe earth hummocksarerelic
features as they lack permafrost at the present.

Poorly drained areas generally have Cryosolic soils,
especially if thereis some peat accumulation. Where peat
deposits exceed 40 cm in depth, Organic Cryosols arethe
common soils and are associated with peat plateau and
polygonal peat plateau bogs. These peat soils have
developed mainly from mixed moss and sedge peat,
sphagnum moss peat and, in the southern sector, woody
moss (forest) peat. Veneer bogs occur more commonly in
the southern part of the district. Areas of granitic bedrock
outcrop occur throughout the area, and are locally
widespread.

Selwyn Lake Upland Ecoregion

In addition to severe climatic constraints which prevent
the use of the ecodistrict for forestry or agriculture, the
lack of rooting depth to permafrost or bedrock, limited
water and nutrient holding capacity and excessive
stoninesswould al so severely limit the use of mineral soils
for forestry or agriculture. Stands of marginaly
merchantable timber are found only on some favourable
sites. Poor natural drainage and sow heat conductance
properties are additional severe limitations to the use of
organic soils.

Vegetation

The vegetation is very much similar to that described for
the Nueltin Lake Ecodistrict. Tree cover is very patchy
and stunted in the northern part of the ecodistrict.
Polygonal peat plateaus with primarily moss, lichen and
ericaceous shrub vegetation are common in the north as
well.

Water

The ecodistrict has abundant sources of water. The
principal sourcesarethenumeroussmall to mediumlakes,
and the North Seal and the Sedl rivers.

Land use

The Northlands and Barren Lands First Nations, Sayisi
DeneFirst Nation (Tadoule L ake) and Lac Brachet arethe
only communitiesin the ecodistrict. Fishing, trapping and
hunting are the dominant land uses. Activities associated
with water-oriented recreation, such as the operation of
lodges and eco-tourism are slowly increasing.

Seal River Ecodistrict
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280. Sprott Lake Ecodistrict (14 443 km?)

The Sprott Lake Ecodistrict occupies the central part of
the Manitoba section of the Selwyn Lake Ecoregion, and
is completely contained within Manitoba.

Climate

This ecodistrict has a Low Subarctic Ecoclimate marked
by short, cool summersand long, very cold winters. Mean
annual air temperature is approximately -3.5°C, the
average growing season is 136 days and the number of
growing degree-daysis around 940.

Mean annual precipitation, of which more than one-third
fallsassnow, isabout 500 mm and fluctuates greatly from
year to year. Precipitation is highest during the growing
season and the average yearly moisture deficit is about 60
mm. The ecodistrict has avery cold, subhumid to humid,
Cryoboreal, soil climate.

No climatestationislocated intheecodistrict. The nearest
climate station is Brochet Airport to the west (276.
Nueltin Lake Ecodistrict).

Physiography and Drainage

The Sprott Lake Ecodistrict ispart of the Kazan Upland. It
slopes gently eastward from 400 masl in the west to 275
masl near North Knife Lakein the east. It is characterized
by ridged to hummocky bedrock outcrops covered with
discontinuous veneers and blankets of acidic sandy to
loamy till. Moderately long (50 to 150 m), undulating to
hummaocky slopesrange from about 5to 15 percent slope.
Prominent fluvioglacial ridges (with about 50 m relief in
some cases) occur throughout.

Shallow peat in the form of veneer bogsis widespread on
gentle slopes, while deeper organic depositsintheform of
basin fens and peat plateau bogs are present in
depressions. Permafrost iswidespread, discontinuousand
usually associated with imperfectly and poorly drained,
finetextured sediments, and veneer and peat plateau bogs.

o !
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The upland slopes gently at the rate of about 1 to 2 m per
km and drains northeastward to Hudson Bay viathe North
Seal, South Seal and Knife rivers and their network of
tributary streams and drainage ways. Numerous very
small to large lakes are distributed throughout the
ecodistrict.

Soils

The dominant soils are Organic Cryosols associated with
peat plateau bogs and veneer bogs. These peatlands are
characterized by widespread permafrost. Peat materials
consist of mixed mosses, sedge and woody forest peat.
The soils of shallow and deep fens are generally Organic
Mesisol soils, as these peatlands are largely without
permafrost.

Significant areas of mineral soils are dominantly well to
imperfectly drained Dystric Brunisols on sandy to coarse
loamy, acidic till. Associated soils are imperfectly to
poorly drained Static and Turbic Cryosolson till deposits
and on localized areas of fine textured glaciolacustrine
sediments. Evidence of the past and present effect of
permafrost on soil development is found in soil profiles
with uneven and broken horizon development, and in the
presence of hon-sorted circlesontill and earth hummocks
on glaciolacustrine sediments. Areas of granitic bedrock
occur locally.
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The ecodistrict is not suitable for agriculture or forestry
due to severe climatic constraints. In addition, poor
natural drainage and slow heat conductance properties
limit the usefulness of organic soils. Lack of rooting depth
to permafrost or bedrock, excessive stoniness and limited
water and nutrient holding capacity are additional severe
constraints to the use of mineral soils.

Vegetation

The vegetation is typical of the southern part of the
Subarctic and is dominated by open, stunted black spruce
stands with a ground cover of mosses, lichens and
ericaceous shrubson well toimperfectly drained sitesand
by peatlands. Peatland vegetation consists of black
spruce, ericaceous shrubs and mosses on peat plateau
bogs, and sedge, brown mosses and tamarack on fens.

Inthe most southerly partsof the ecodistrict, closed stands
of marginally merchantable timber may be found on
favourable sites.

Selwyn Lake Upland Ecoregion

Water

Suitable sources of water are plentiful with the principal
sources being the numerous lakes, and the South Seal,
North Seal and Knife rivers and their tributary streams
that flow through the area.

Land Use

The ecodistrict has no permanent settlements. Fishing,
trapping and hunting are the dominant land uses.

Sprott Lake Ecodistrict
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281. Embleton Lake Ecodistrict (25 235 km?)

The Embleton Lake Ecodistrict occupies the southeastern
part of the Selwyn Lake Upland Ecoregion. The
ecodistrict istotally contained within Manitoba.

Climate

Thisecodistrict hasalL ow Subarctic Ecoclimate, whichis
marked by short, cool summers and long very cold
winters. Mean annual air temperature is approximately -
4.9°C, the average growing season is 124 days, with about
770 growing degree-days.

M ean annual precipitation, of which about two-fifthsfalls
as snow, is about 480 mm and varies greatly from year to
year. Although precipitation ishighest during thegrowing
season, the average yearly moisture deficit is around 40
mm. The ecodistrict has avery cold, subhumid to humid,
Cryoboreal soil climate.

There are no climate stations located in the ecodistrict.
The nearest climate station is at Gillam Airport (360.
Knee Lake Ecodistrict) located south of the ecodistrict.

Physiography and Drainage

The Embleton Lake Ecodistrict lies between 305 masl
along itswestern boundary near Northern Indian Lakeand
120 mad along its eastern boundary. The terrain slopes
gently eastward at the rate of about 1.2 m per km toward
the boundary with the Coastal Hudson Bay Lowland and
the Hudson Bay Lowland ecoregions. The upland
generally drains northeast and east toward Hudson Bay.
For some distance, the ecodistrict boundary consists of a
major relic beach marking the extent of the Tyrrell Sea.

Most of the ecodistrict is underlain by Precambrian
granitic bedrock, but the most easternly section is
underlain by Ordovician limestone. Noneof thelimestone
bedrock is exposed, and only limited Precambrian
bedrock areas are exposed.

Morainal drift, glaciolacustrine blankets and veneers, and
organic deposition mask the underlying bedrock. Thetill
material in the eastern sector is calcareous, loamy and
often drumlinized. The till isin part covered by veneers
and blankets of clayey, calcareous, glacio-lacustrine
sediments, which are especially prevaent in low lying

i L\

areas. In turn, these sediments are often masked by
extensive peatland development. Therefore, large areas
of mineral depositsare covered by shallow to deep peat in
theform of veneer bogs, peat plateau bogsand fens. These
wetlands cover morethan 50 percent of theland areainthe
eastern and southern sectors of the ecodistrict. Shallow
organic veneer with discontinuous permafrost is common
on gentle slopes, while horizontal fens, and permanently
frozen peat plateau and palsa bogs occupy depressional
areas.

Tothenorthwest, peatlands areless extensive, but arestill
a prominent landscape element. The till materials in that
part of the ecodistrict are medium to coarse textured,
acidic, and usualy contain large quantities of coarse
fragments. Moderately long (50-150 m), undulating to
hummaocky slopesrange from about 5to 15 percent slope.
Prominent fluvioglacial ridges and hummocks (esker-
kame complexes and interlobate moraines with relief of
over 60 m in some cases) mark its western and southern
boundaries. Raised marine beaches mark the eastern limit
adjacent to the Hudson Bay Lowland.

Permafrost is widespread but discontinuous and is
associated mostly with peat plateau and veneer bogs,
although finetextured soilscontainlocally low to medium
ice-content permafrost. Although active layer depths are
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strongly affected by organic surface layer depth and soil
texture, depth to permafrost on mineral soils is usually
between 60 to 100 cm.

The ecodistrict is part of a number of drainage systems.
The most northerly part drainsviathe Knife River and its
tributaries, while the cental part drains via the Churchill
River and itstributary streamsand rivers. The east-central
part is drained by the Owl River system, while the most
southerly part of the district drains via the Limestone
River system into the Nelson River. There are some
medium to large lakes and many small lakes which are
most numerous in the western and central part of the
district.

Soils

The dominant soils are Organic Cryosols developed on
veneer and peat plateau bogs and Organic Mesisols and
Fibrisols developed on fens. The bogs have widespread
permafrost and consist of weakly decomposed, shallow
sphagnum peat overlying moderately decomposed
(mesic) forest or sedge peat.

Significant areas of mineral soils consisting of well to
imperfectly drained Eutric Brunisolsonloamy cal careous
till occur on exposed sandy marine ridges along the
eastern margin of the district. Dystric Brunisols have
developed on the sandy and coarse loamy acidic till
depositsinthewestern sector. Gray Luvisolsaretypical in
the silty and clayey glaciolacustrine sediments. Locally
these soils exhibit uneven horizon development and have
relic non-sorted circles and earth hummocks on the
surface, which is evidence of past, more extensive,
permafrost conditions. Although recently developed
permafrost areas do occur locally in minera soils,
cryoturbation isminimal and the soilsare typically Static
Cryosols.

Severe climate constraints, poor natural drainage and
slow heat conductance properties limit the use of organic
soilsfor agriculture and forestry. Most of the ecodistrict’s
mineral soils have additional limitations due to lack of
rooting depth to permafrost, low soil temperatures, or
compact basal till, stoninessand coarsetextures. However
some areas could support limited forestry, although
growth rates are low, and rotations are long.

Selwyn Lake Upland Ecoregion

Vegetation

The vegetation of the ecodistrict generally reflects its
northern location. In the northern sector, stands are
generally open and dominated by black spruce, mosses,
lichens and ericaceous shrubs. The peatlands, widespread
in the eastern sector, have black spruce, sphagnum and
other mosses, lichens and ericaceous vegetation, while
fens have sedges, brown mossesand avarying component
of tamarack and shrubs.

In the southern sector, stands are more closed and taller,
with more trembling aspen and white spruce on
favourable sites. In this sector, the presence of
merchantable timber increases significantly, but it is still
confined to the best sites.

Water

Good sources of water are fairly plentiful and are
comprised of the lakes and rivers in the central and
western sectors and the rivers in the peatland dominated
eastern sector.

Land use

There are no permanent settlements in the ecodistrict.
Most of the land-based activities are associated with
trapping and hunting. Subsistence and recreational
fishing are also important. Economic activity is also
associated with therailroad from Thompson to Churchill,
whichtraversespart of the eastern sector. Therailroad and
a few winter roads provide the only land access to the
ecodistrict.

Embleton Lake Ecodistrict
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282. Big Sand Lake Ecodistrict

The Big Sand Lake Ecodistrict is located in the southern
part of the Selwyn Lake Upland Ecoregion, and lies
entirely within Manitoba.

Climate

Thisecodistrict hasalL ow Subarctic Ecoclimate, whichis
marked by short, cool summers and long, very cold
winters. Themean annual air temperatureisapproximately
-3.5°C, the average growing season is 135 days, with
about 950 growing degree-days.

Mean annual precipitation, of which more than one-third
falls as snow, is around 500 mm and varies greatly from
year to year. Although precipitation is highest during the
growing season, the average yearly moisture deficit is
about 50 mm. The ecodistrict hasavery cold, subhumidto
humid Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The
nearest relevant station is at Brochet Airport (279. Seal
River Ecodistrict).

Physiography and Drainage

The Big Sand Lake Ecodistrict is underlain by
Precambrian granitic bedrock, and ranges in elevation
from dlightly over 400 masl near its western boundary to
about 300 madl at its eastern margin.

Theridged to hummocky bedrock islargely covered with
veneers and blankets of acidic sandy to coarse loamy till,
but exposed bedrock is common, especially along lake
shores.

Moderately long (50 to 150 m) undulating to hummocky
slopesrange from about 5 to 15 percent slope. Prominent,
sinuous fluvioglacial ridges (eskers) occur throughout.
Several of these eskers are many kilometres long, with
relief of about 30 min some cases, and side-slopesas steep
as 60 percent.

Significant areas of clayey glaciolacustrine veneers and
blankets occur at lower elevationsin the southern section
of the ecodistrict. However, wetlands are extensive and
peatlands cover the mineral deposits in many lowland
areas. Shallow to deep peatlands in the form of

(6938 km?)
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permanently frozen peat plateau bogs, veneer bogs, and
palsa bogs, mixed with non-frozen basin and horizontal
fensarecommon. Permafrost iswidespread, discontinuous
and mostly associated with peatlands and poorly drained
mineral soils overlain by thin surface peat.

The upland slopes gently at the rate of about 1 to 2 m per
km and drains generally eastward to Hudson Bay. Most of
the ecodistrict is drained by the South Seal River and its
tributary streams, and a small section in the southeast
drains toward South Indian Lake which is part of the
Churchill River drainage system. Big Sand Lakeisby far
the largest lake, but the ecodistrict also contains many
small and some medium and a few large lakes. Lakes
occupy about 30 percent of the surface area.
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Soils

The dominant soils in the Big Sand Lake Ecodistrict are
well to imperfectly drained Dystric Brunisols on sandy
acidic till. Some soil profiles exhibit uneven horizon
development, while some non-sorted circles are present
on the surface, and are evidence of the impact of former
and present permafrost conditions on soil development.
Local areas of Turbic Cryosols, associated with loamy
and clayey materials, occur as inclusions. Bedrock
outcrops also occur throughout the area.

Organic Cryosols are associated with significant areas of
peat plateau and veneer bogs overlying loamy till and
clayey glaciolacustrine sediments. The organic materials
are comprised mainly of woody forest peat and sphagnum
peat. Deeper peat deposits generally underlain by sedge
peat are more common in the eastern sector.

The severe climate, lack of rooting depth to permafrost or
bedrock, excessive stoniness and limited water-holding
capacity and nutrient retention severely constrain the use
of mineral soilsfor forestry and agriculture. Poor natural
drainage and slow heat conductance properties, in
addition to climatic constraints, are the most severe
limitations to the use of organic soils.

Selwyn Lake Upland Ecoregion

Vegetation

The vegetation of the ecodistrict istypical of the southern
part of the subarctic and is dominated by open, stunted
black spruce stands with a ground cover of mosses,
lichens and ericaceous shrubs on well to imperfectly
drained sites, and by peatlands. Peatland vegetation
consistsof black spruce, ericaceous shrubs and mosseson
peat plateau bogs, and sedge, brown mosses and tamarack
on fens. In the most southerly parts of the ecodistrict,
closed stands of marginally merchantable timber may be
found on favourable sites.

Water

The principal sources of water are Big Sand Lake and the
many smaller lakes, the South Seal River and itstributary
streams that flow through the ecodistrict.

Land Use

There are no permanent settlements in the ecodistrict.
Fishing, water-oriented recreation, trapping and hunting
are the dominant land uses.

Big Sand Lake Ecodistrict
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Selwyn Lake Upland Ecoregion

283. Northern Indian Lake Ecodistrict

The Northern Indian Lake Ecodistrict is located in the
southern part of the Selwyn Lake Ecoregion, and lies
entirely within Manitoba.

Climate

This ecodistrict has a Low Subarctic Ecoclimate marked
by short, cool summersand long, very cold winters. Mean
annual air temperature is approximately -3.4°C, the
average growing season is 137 days, and the number of
growing degree-days is about 950.

Mean annual precipitation is about 525 mm, of which
more than one-third falls as snow. Precipitation varies
greatly from year to year. Although precipitation is
highest during the growing season, the average yearly
moisture deficit isabout 50 mm. Theecodistrict hasavery
cold, subhumid to humid, Cryoboreal soil climate.

There are no climate stations in the ecodistrict and the
nearest are at Brochet (279. Seal River Ecodistrict) to the
west and Gillam Airport (360. Knee Lake Ecodistrict) to
the southeast.

Physiography and Drainage

The Northern Indian Lake Ecodistrict lies between 365
masl along its western boundary near Big Sand Lake and
240 masl southeast of Northern Indian Lake. It is
characterized by hummocky Precambrian bedrock
covered with almost continuous veneers and blankets of
clayey glaciolacustrine deposits and, to a lesser degree,
with acidic sandy to loamy till.

Moderately long (50 to 150 m) undulating to hummocky
slopes range from about 2 to 15 percent slope. Prominent
fluvioglacial ridges in the form of interlobate moraines
border the area to the east. Some prominent eskers are
found throughout the ecodistrict.

Organic deposits are widespread and cover between 25
and 50 percent of theland surface. They overlie extensive

(10 332 km?)

-
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areas of clayey, glaciolacustrine sediments. Peatlands
occur in the form of veneer bogs on gentle slopes and as
peat plateau bogs and horizontal fens in level to
depressional areas. Permafrost is widespread,
discontinuous and is mostly associated with veneer bogs
on gentle sloping sites and peat plateau bogs on level and
depressional terrain.

Theupland slopesgently at therate of about 0.5to 1 m per
km and is drained eastward by the Churchill River and its
network of tributary streams and drainage ways. While
the northern portion of Southern Indian Lake and
Northern Indian Lake dominate the area, many smaller
lakes are distributed throughout the ecodistrict.

Theflow of the Churchill River ismarkedly reduced from
historic flows by the Missi Falls control dam, situated
where the Churchill River flows out of Southern Indian
Lake. The reduced outflow has resulted in higher water
levels in Southern Indian Lake, resulting in severe
shoreline erosion. Most of the new shoreline is being
established in clayey sediments and organic materials,
which extensively contain ice-rich permafrost. On the
other hand, water levelsin Northern Indian Lake and in
other smaler lakes have been lowered through
drawdown, resulting in the creation of new shorelines at
lower elevations.
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Soils

The dominant soils in the Northern Indian Lake
Ecodistrict are Gray Luvisols that have developed on
clayey sediments, Organic Cryosols associated with
widespread peat plateau bogs and veneer bogs, and
Organic Mesisolsdeveloped onfens. Dystric Brunisolson
acidic till and eskers, and Eutric Brunisols associated
with sandy fluvioglacia (interlobate moraine) deposits
aso occur in the ecodistrict. Local areas of granitic
bedrock also occur.

Clayey mineral soils frequently exhibit uneven and
broken horizon devel opment and incorporation of organic
materials below the surface. These soils are associated
with relic and active earth hummocks. These surface
features are evidence of the effect of former and current
permafrost conditions on soil development. Although
permafrost isnot aswidespread in fine textured sediments
asitisinorganic deposits, areas of Turbic Cryosolsoccur
in terrain with earth hummocks, while Static Cryosols
occur where closed stands of black spruce and/or feather
moss groundcover create conditions favourable for
permafrost devel opment.

Severe climatic constraints, poor natural drainage and
slow heat conductance properties limit the use of organic
soils for forestry or agriculture. Lack of rooting depth to
permafrost or bedrock, and in some cases excessive
stoniness, limited water and nutrient holding capacity are
additional severe constraints to the use of mineral soils.

Selwyn Lake Upland Ecoregion

Vegetation

The vegetation of the ecodistrict istypical of the southern
part of the Subarctic and is dominated by open, stunted
black spruce stands with a ground cover of mosses,
lichens and ericaceous shrubs on well to imperfectly
drained sites, and by peatlands. Peatland vegetation
consistsof black spruce, ericaceous shrubsand mosseson
peat plateau bogs, and sedge, brown mosses and tamarack
on fens. Along the Churchill River and in the most
southern parts of the district, closed stands of marginally
merchantable timber may be found on favourable sites.

Water

The principal sources of water are the numerous lakes
along the Churchill River and the Churchill River itself
and its tributaries.

Land Use

Trapping and hunting arethe dominant land use activities.
Commercia fishing is an important activity on the two
large lakes. Although this enterprise has suffered as a
result of the change in water levels and the continuing
erosion of shorelines, it remains an important economic
activity for a number of people from the First Nation's
community of South Indian Lake. Fishing, canoeing and
other water-oriented recreation are typical uses of the
ecodistrict’s natural resources.

Northern Indian Lake Ecodistrict
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Boreal Shield Ecozone

Boreal Shield Ecozone

The Boreal Shield Ecozone is
the largest ecozone in Canada,
extending as a broad inverted
arch from northern Saskatch-
ewan east to Newfoundland,
passing north and east of Lake
Winnipeg and north of the Great
Lakes and the St. Lawrence
River. Although in Manitoba, i
this ecozone covers more area
than any other, the Manitoba
portion represents only a small
part of the vast extent of this
ecozone.

)

L

Climate

Theecozone hasastrong continental climatewhichischar-
acterized by long, cold winters and short, cool summers
in the west, and long, cold winters, but short, warm sum-
mersin the east. These climatic conditions are somewhat
modified by maritimeinfluences along the coastal regions
in Atlantic Canada and the moderating effect of the Great
Lakes in central Ontario. The mean annual temperature
rangesfrom about -4°C in northern Saskatchewan to 5.5°C
in Newfoundland.

Precipitation increases from west to east. Mean annual
precipitation is about 400 mm in northern Saskatchewan
and about 1000 mm in Quebec and Labrador, and up to
1600 mm in parts of Newfoundland. The soil climate
ranges from humid, cold Cryoboreal in the northwestern
half to perhumid, moderately cool Boreal in the eastern
section.

Selected Climate Data (Annual Means) for the Boreal Shield Ecozone West of the Great Lakes

Station Temperature Precipitation Degree Frost Free
(oC) Days Period
Rain (mm) | Snow (cm) | Total (mm) (>5°C) (days)
Stony Rapids? -4.5 249.6 127.4 376.7 1006 71
Flin Flon A* -0.5 345.3 143.9 484.1 1379 115
Thompson A! -3.4 351.6 200.9 535.6 1038 59
Pinawa WNRE?! 1.9 429.0 1295 558.5 1665 110
Dryden A2 1.6 527.4 170.8 697.5 1610 125

! Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
2 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
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Plate BS1.

Peat plateau bog. Bog and fen
peatlands are widespread throughout
the Boreal Shield Ecozone. A peat
plateau bog is a permanently frozen
peatland that has permafrost at about 60
cm below the surface by the end of
summer. The permafrost isice-rich and
extends into the underlying mineral
materials. Peat plateau bogs often
occur as islands surrounded by non-
frozen fen, and areraised about 100 cm
abovethesurroundingterrain. They are
generally flat with a hummocky
sphagnum moss surface. Low
ericaceous shrubs such as L abrador tea
are common and the open tree cover
consists of stunted black spruce.

Plate BS2.

Crowning wildfire. Wildfire is a
frequent event in the Boreal Shield
Ecozone. As a result the forest cover
consists of a mosaic of stands of
different ages, bedrock outcrops and
wetlands. Upland stands are usually
less than 150 years old. Older forest is
generally found on peatlands and in
areas protected by lakes (peninsulas
and islands). Wildfires are an integral
part of the boreal forest ecosystem and
are the mgjor agent in forest renewal.
The wildfire in the photo occurred in
the Wrong Lake area following a
lightning storm. Within afew days the
fire had expanded, moving both on the
ground and through the tree tops.
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Churchill River Upland Ecoregion

Plate BS3.

Jack pine on bedrock. Extensive
areas of the Boreal Shield Ecozone are
dominated by Precambrian bedrock
that is only sparsely covered by thin
mineral and organic deposits. After
wildfire, jack pine is usualy the
dominant treeon these sites. It growsin
the shallow and deep pockets of
mineral soil occurring in  small
depressions and cracks in the bedrock
surface. Black spruce may become part
of the mix after sometime on siteswith
deeper soil materials, or where runoff
water collects.

Plate B4

o Pisew Falls. Pisew Falls on the Grass River isthe largest
accessiblefallsin Manitoba and islocated in aprovincial
3 park between Setting L ake and Paint Lake. The areanear
thefalls has amore moderate and humid climate than the
surrounding upland due to the spray from the falls. Large
white spruce and balsam fir dominate the forest along the
slopes, whileonly ashort distance away theforest consists
of black spruce.
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Churchill River Upland Ecoregion

Plate BS5.

Permafrost in veneer bog. Veneer bogs are shallow
peatlandsthat devel op on gentle slopesand in depressions
in areas of medium and fine textured surficial deposits.
Permafrost develops where the peat layer provides
sufficient insulation to prevent complete melting of
seasonal frost. Thickness of the permafrost ranges from
less than 100 cm to several metres. The photo shows the
permafrost occurring in the highly decomposed organic
layer below an insulating layer of nondecomposed
sphagnum peat. Theunderlying mineral material isfrozen
glaciolacustrine clay.

Plate BS6.

Palsa bog in fen. Palsas are ice-cored
peatlands. They may be raised severa
metres above the surrounding fen and
areusually lessthan 100 min diameter.
They are formed when ice lenses
develop in the peat and in the
underlying mineral materials elevating
the surface. They are common in the
northern part of the glacia Lake
Agassiz basin.

o
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Plate BS/.

Fen-bedrock complex. The lower-
lying terrainin theforeground isadeep
horizontal and string fen peatland. The
upland areas are Precambrian bedrock
outcrops, with shallow sandy till or
clayey glaciolacustrine deposits. This
type of landscape is common in the
western part of the Manitoba portion of
Ecoregion 90.

Plate BS8.

Black spruce stand. Black spruce stands with an
extensive groundcover of feather mosses are common on
the clayey sediments of the northern and central portions
of the glacial Lake Agassiz basin.
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Churchill River Upland Ecoregion

Plate BS9.

Orthic Gray Luvisolic soil on clayey glaciolacustrine
sediment. These soils are moderately well drained, and
are characterized by alight gray, platy or granular surface
horizon, underlain by a strongly structured, brown
coloured B horizon enriched in clay. The parent material
is varved glaciolacustrine clay, with a clay content
commonly higher than 80%.

Plate BS10.

Jack pine stand on sandy and gravelly glaciofluvial
deposit. Jack pine stands are dominant on sandy and
gravelly soil materials. The groundcover is dominated by
mosses and lichens, and ericaceous shrubs such as
blueberry. These dry sites are prone to frequent wildfires.
When moisture holding capacity is higher due to fine
sandy or loamy layersin the subsoil, the jack pine stands
are soon invaded by black spruce.
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Churchill River Upland Ecoregion

Plate BS11.

Eluviated Dystric Brunisolic soil on sandy
glaciolacustrinedeposit. Eluviated Dystric Brunisolsare
commonly associated with sandy materials. They are
characterized by a grayish upper horizon overlying a
brownish B, dlightly enriched in iron compounds. The
upper 30 cm of the soil is strongly acid.

Plate BS12.

Bouldery till. The till derived from Precambrian Shield
bedrock issandy and contains abundant coarse fragments.
Associated soils are Dystric Brunisols.
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Surficial deposits and landforms

The ecozone is dominated by abroadly rolling mosaic of
uplands and lowlands. Precambrian granitic bedrock out-
crops interspersed with ridged to hummaocky discontinu-
ousveneers and blankets of glacial moraine, fluvioglacial
and colluvium are characteristic surface deposits. Small
to large lakes are common throughout the ecozone.

Soils

Because this ecozone is so large, the range of climatic
conditions and the variety of mineral and organic depos-
itsis consequently large aswell, resulting in awide vari-
ety of soils.

Inthe northern parts of the ecozone, except for Newfound-
land, permafrost is widespread, especially in organic de-
posits. Asaresult, Organic Cryosols, and to lesser extent
Static and Turbic Cryosols, areimportant soil components.
Organic soils, other than organic cryosols, are also wide-
spread as extensive areas are covered by non-frozen peat
deposits. Brunisols characterize coarse to medium textured
materials in the northern and western sectors, while Hu-
mic Ferric Podzols are dominant in the southern and east-
ern parts. Luvisolic and Gleysolic soils are generally as-
sociated with fine textured materials.

Vegetation

Thewell to imperfectly drained soilsin this ecozone gen-
erally support closed, single-speciesforest stands, or mixed
stands of white and black spruce, balsam fir and jack pine.
Towards the south, thereisawider distribution of decidu-
oustrees such aswhite birch, trembling aspen and balsam
poplar, with yellow birch and sugar maple to the east. Or-
ganic deposits support closed or open stands of black
spruce or tamarack. Frequent forest firesin this ecozone
have aprofound effect on the composition and age distri-
bution of forest stands.

The contrasting areas of exposed bedrock, mineral soils,
and peatlands throughout the ecozone create an intricate
and varied mosaic of landscape elements. Bedrock out-
crops tend to be covered with a range of communities
dominated by lichens, shrubs and forbs, with forest veg-
etation growing on mineral soils.

Wildlife

Characteristic mammalsincludewoodland caribou, moose,
black bear, raccoon, marten, fisher, striped skunk, lynx,
bobcat and eastern chipmunk. Representative birdsinclude
boreal owl, great horned owl, bluejay, white-throated spar-
row and evening grosbeak.

Land use

The ecozone supports extensive forestry and mining op-
erations. Water-oriented recreation is locally extensive.
Commercial fishing is important on large lakes, while
hunting and trapping are important activities throughout.
Agricultureislimited and generally restricted to the south-
ern part of the ecozone.

There are four ecoregions within the Boreal Shield
Ecozone in Manitoba.
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88. Churchill River Upland Ecoregion

This ecoregion is located along the southern edge of the
Precambrian Shield in north-central Saskatchewan and
Manitoba. In Manitoba, it extends westward from the
Grass River to the Saskatchewan border.

Climate

The Churchill River Upland Ecoregion lies in the con-
tinuous subhumid, High Boreal Ecoclimatic Region that
extends from northwestern Ontario to Great Slave Lake
in the southern Northwest Territories. It has a climate
marked by short, cool summers and long, very cold win-
ters. The mean annual air temperature rangesfrom -0.9°C
to-3.5°C. The average growing season variesfrom 135 to
164 days, and the number of growing degree-days ranges
roughly from 940 to 1300.

Average annual precipitation isapproximately 460 to 525
mm, of which about one-third falls as snow. Precipitation
fluctuates greatly from year to year, and is highest during
the growing season. Average yearly moisture deficits are
between 50 to 100 mm. The region has a cold, subhumid
to humid, Cryoboreal soil climate.

Stations at Lynn Lake Airport and Flin Flon Airport pro-
vide typical climate data for this ecoregion.

Selected Climate Data! for Lynn Lake Airport

Churchill River Upland Ecoregion

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -252|-21.2|-13.7| -23 | 6.2 | 125|158 | 140 | 6.9 | -0.3 |-125|-225| -35
Precip. mm 204 | 16.0 |16.2 | 23.0| 440 | 65.2 | 774 | 73.2| 59.4 | 435 | 31.3 | 22.8 | 4925
Growing degree-days | 0.0 | 0.0 | 0.0 | 14.0 | 89.5| 228.4 335.6| 282.3 84.8| 9.4 | 0.0 | 0.0 |1044.0
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Datat for Flin Flon Airport
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -22.0|-17.0|-10.0/ 0.7 | 89 | 147|178 |16.4 9.4 | 26 | -84 | -19.0| -05
Precip. mm 193 | 146| 20.8| 28.7| 41.0 | 70.2 | 67.1| 743 | 60.2 | 37.1|27.0 | 23.8| 484.0
Growing degree-days | 00 | 0.0 | 0.3 | 235 |140.0/291.0/397.0|354.0 | 144.0| 27.8| 0.7 | 0.0 |1379.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
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Churchill River Upland Ecoregion

Surficial deposits and landforms

The ecoregion occupies a portion of the Kazan Upland
and is underlain by massive crystalline Precambrian
(Proterozoic) rocks that form broad sloping uplands and
lowlands. Elevations range from 450 madl in the Rein-
deer Lake areanear the Saskatchewan border to 150 masl
along its eastern boundary near Grass River.

Ridged to hummocky bedrock outcrops covered with dis-
continuous veneers and blankets of acidic sandy granitic
till aredominant in the western section. Depressed to hum-
mocky clayey lacustrine deposits of variable depth are
common in the eastern section. However, many of these
claysareoverlain by peat deposits of varying thicknesses,
with the deeper peat usually found in the depressional ar-
€eas.

Locally prominent fluvioglacial (lateral moraine) depos-
its, with relief of up to 60 m, border the ecoregion in the
east. The upland slopes gently and drains northeastward
to Hudson Bay viathe Churchill, Grassand Nelson rivers
and their bedrock-controlled network of tributary streams
and drainage ways. Numerous small to medium lakes are
linked by the Churchill and Grass rivers. There are also
many large lakes in this ecoregion.

Soils

Dystric Brunisolic soils are dominant on sandy acidictill,
while Gray Luvisolic soils dominate on well to imper-
fectly drained clay deposits. Granitic rock outcrops are
co-dominant in the area. Significant areas of shallow and
deep organic Mesisals, Fibrisols and Cryosols are associ-
ated with basin bogs, peat plateau and veneer bogs. Gray
Luvisols, and to alesser extent Static and Turbic Cryosols,
are prevalent on clayey lacustrine deposits along the
Churchill River and around Southern Indian Lake, while
Eutric Brunisols occur on silty fluvioglacia ridges and
on calcareous loamy till.

Permafrost iswidespread in organic depositsin the north,
but diminishes to sporadic along the southern boundary.
Permafrost in mineral soilsis much less widespread, and
confined mainly to fine textured sediments in the north-
ern half of the ecoregion.

Vegetation

The ecoregion lies between the colder, drier, open conif-
erous forest region of the Low Subarctic in the north and
thewarmer, Mid-Boreal, mixed forest region in the south.

The dominant forest cover consists of medium to tall
closed black spruce and jack pine stands. White spruce,
white birch and especially trembling aspen often form an
important component of stands on warm sitesin the north
and on avariety of sitesin the southern part of theregion.
Understory vegetation consists of feather mosses, rock
cranberry, blueberry, Labrador tea and lichen.

The widespread distribution of jack pine, white birch and
trembling aspen islargely due to the frequent occurrence
of forest fires. Well to rapidly drained sandy sites support
pure or mixed open stands of black spruce and jack pine.
Bedrock exposures have patchy tree cover and are gener-
ally covered with lichens.

Closed and open stands of stunted black spruce, with a
ground cover of Labrador tea, blueberry, bog rosemary
and sphagnum mosses dominate poorly drained basin bogs
and peat plateau bogs. Fen vegetation is dominated by
sedges and brown mosses, and may al so include tamarack
stands and swamp hirch shrub cover.

Wildlife

The ecoregion provides habitat for moose, woodland cari-
bou, black bear, lynx, wolf, beaver, muskrat and snow-
shoe hare aswell aswinter range for barren-ground cari-
bou. Besides sandhill crane, grouse, waterfowl such as
ducks, geese and pelicans, many other birds use the
ecoregion.

Land use

Forests in the southern section of the ecoregion contrib-
ute significantly to the pulpwood industry and to alesser
degree, local sawlog operations. Mining activities occur
throughout, but at present are most prevalent in the south-
ern section. Trapping, hunting, water-oriented recreation
and tourism are other important land usesin thisecoregion.

Ten Ecodistricts occur within the Manitoba portion of the
Churchill River Upland Ecoregion
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Churchill River Upland Ecoregion

Northern Boreal forest
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The forest cover of the Churchill River Upland Region consists extensively of jack pine and black spruce,

with just a small component of trembling aspen and white birch. The hardwood component shows strongly
during the fall when the leaves are turning.

Lake on the Precambrian Shield

Many lakes on the Shield have convoluted bedrock controlled shores and rocky islands
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Churchill River Upland Ecoregion

344. Reindeer Lake Ecodistrict

The Reindeer L ake Ecodistrict extends east and south from
Reindeer Lake along the Saskatchewan border towards
the Churchill River. Almost all of the ecodistrict is lo-
cated within Manitoba, with alimited area extending into
Saskatchewan.

Climate

This ecodistrict lies within awarmer, more humid subdi-
vision of the High Boreal Ecoclimatic Region in Mani-
toba. Although summers are still cool and short on aver-
age, warm days are quite common. Winters are long and
cold. The mean annual temperature is about -3.1°C, aver-
age growing season is 136 days, and the number of grow-
ing degree-daysisaround 970.

Mean annual precipitationisabout 480 mm, of which more
than one-third falls as snow. Precipitation varies greatly
fromyear to year, and ishighest during late spring through
early summer. Theaverageyearly moisturedeficitisnearly
60 mm. The ecodistrict hasacold, humid, Cryoboreal soil
climate.

Selected Climate Data® for Lynn Lake Airport

(13 476 km?)

o e

Year June-Aug May-Sept July Jan

Temperature °C -3.5 14.1 11.1 15.8 -12.5

Precip. mm (equiv.) 4925 215.8 319.4 77.4 20.4
Rain/Snow (mm/cm) 324.1/205.5 213.6/2.1 301.6/17.8 77.4/0.0 0.0/28.8

Growing degree-days >5°C 1044.0 847.0 1021.0 336.0 0.0

1Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The ecodistrict ranges in elevation from about 450 masl
near the Saskatchewan border on the west to about 300
mad alongitseastern edge. Itisan areaof prominent hum-
mocky granitoid rock outcroppingsthinly covered by dis-
continuous, stony, sandy morainal veneers and blankets.

Slopesin this ecodistrict are extremely variable and gen-
erally range from 10 to 15 percent along irregular, hum-
mocky surfaces with slope lengths from less than 50 m to
morethan 150 m. Local relief isprovided by steeply slop-
ing (greater than 30 percent) rocky ridges that may pro-
trude from 30 to 60 m above |akes and peat-filled depres-
sions.

The ecodistrict forms part of the Churchill River water-
shed. Drainage is generally to the east over terrain that
falls at the rate of about 1 m per km. In addition to Rein-
deer Lake, many small, medium and large lakes occur
throughout the ecodistrict. These lakes drain via an ir-
regular, bedrock-controlled network of streams.
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Soils

Most of the Reindeer Lake Ecodistrict is comprised of
mineral soils, which are dominantly well to excessively
drained Dystric Brunisols. These soils have developed on
very shallow to moderately deep, discontinuous, stony,
sandy textured veneers and blankets of acidic water-
worked glacial till of Precambrian rock origin. Signifi-
cant areas of bare bedrock also occur.

Most of the soilsin peat-filled depressions are a complex
of very poorly drained Typic (deep) and Terric (shallow)
Fibrisolic and Mesisolic Organic soilsoverlying loamy to
clayey glaciolacustrine sediments. Widespread patches of
Organic Cryosols associated with peat plateau bogs are
found in depressional areas as well.

Although climatic constraints are still severe and preclude
the use of the ecodistrict for arable agriculture, except for
growing some vegetables, limited forestry ispossible, es-
pecially in the southern sector.

However, lack of rooting depth to bedrock, excess cob-
bles and stones, coarse surface textures and poor water-
holding capacity and nutrient retention are additional se-
vere constrains the use of mineral soils for forestry and
agriculture. Poor natural drainage and thermal conduct-
ance properties limit the use of organic soils.

Vegetation

Sincethe ecodistrict forms somewhat of asouth-north tran-
sition from the closed boreal forest to the subarctic, stand
closures and stand heights vary considerably from south
to north.

In the south, black spruce is the dominant tree species on
both mineral and organic soils. On upland sites, it is often
replaced or mixed with jack pine due to the frequent oc-
currence of wild fires. On wetlands, tamarack is often
mixed with the black spruce. White birch isalso scattered
throughout this ecodistrict. On favourable sitessuch asin
river valleys, around lakes and on south facing slopes,
white spruce, balsam fir and trembling aspen are found.

In contrast, the forest cover in the north is much more
open and stunted. Black spruce is also the dominant tree
species here, and again often mixed with tamarack in
poorly drained peatland areas. The occurrence of jack pine
is much more limited and balsam fir is not present.

Churchill River Upland Ecoregion

Water

The principal sources of water are Reindeer Lake - avery
large lake that occupiesthe western portion of the district
- and the many small, medium and large lakes throughout
the remainder of the ecodistrict.

Land Use

Lynn Lakeisthe only town in the ecodistrict and its eco-
nomic activity islargely mining and the associated serv-
iceindustry. Thetown is connected by road to Thompson
to the southeast. A railroad connects the town of Lynn
Lake with Flin Flon and The Pas in the south. The rail-
road is used to carry mining ore to the smelter at Flin
Flon. Black Sturgeon First Nation isthe only other settle-
ment. Trapping, hunting, fishing, and water-oriented rec-
reation are significant land uses.

Reindeer Lake Ecodistrict
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346. Wells Lake Ecodistrict

The Wells Lake Ecodistrict is located completely within
Manitoba, and extends from near Reindeer Lake in the
west to south of Big Sand Lake in the east.

Climate

This ecodistrict is situated in a colder, less humid subdi-
vision of the High Boreal Ecoclimatic Region in Mani-
toba. The climateis characterized by generally cool, mod-
erately short summers and long, cold winters. The mean
annual temperatureis-3.5°C, the average growing season
is 135 days, and the number of growing degree-days is
around 950.

Mean annual precipitation is approximately 490 mm, of
which morethan one-third fallsas snow. Precipitation var-
ies greatly from year to year, but is highest from spring
through early summer. The average moisture deficit is
about 50 mm over the year. The ecodistrict has a cold,
humid, Cryoboreal soil climate.

There is no climate station in the ecodistrict. The nearest
relevant stationisLynn Lake Airport (344. Reindeer Lake
Ecodistrict).

Physiography and Drainage

The ecodistrict isahummocky morainal plain extensively
covered with veneer bogs. The district has a mean eleva
tion of about 365 madl, with elevationsranging from about
450 to 278 madl.

The eastern section is characterized by prominent hum-
mocky granitoid rock outcrops thinly covered by discon-
tinuous stony, sandy morainal veneersand blankets. Slopes
in this area are extremely variable and generally range
from 5 to 10 percent along irregular, hummocky surfaces
ranging from lessthan 50 m to more than 150 min length.
Local relief is provided by rocky ridges that can stand
from 30 to 40 m above lakes and peat-filled depressions.

Most of theecodistrict ispart of the Churchill River drain-
age system, but the most northerly section lies within the
Sedl River drainage system. Small and medium sized lakes
and an irregular bedrock-controlled network of streams
drain generally eastward.

(5972 km?)
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Soils

Widespread permafrost occurs in peatlands and poorly
drained Gleysolic mineral soilsthroughout the ecodistrict.
The dominant soilsare complexes of poorly drained, deep
and shallow Organic Cryosols and Terric Fibrisols on ve-
neer bogs that usually overlie acidic granitoid glacial till.
The subdominant mineral soilsin the area are well to ex-
cessively drained Dystric Brunisols developed on shal-
low sandy textured, stony veneers of water-worked gla-
cia till.

Severe climate conditions prevent the use of the ecodistrict
for arable agriculture, although limited use for forestry is
possible.

However, lack of rooting depth to bedrock, low soil tem-
perature, excess cabbles, acidity and stones present addi-
tional severe constraints to the use of mineral soils for
forestry or agriculture. Poor natural drainage and heat con-
ductance properties are additional limitations to the use
of organic soils.
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Vegetation

Theecodistrict has closed to semi-open, somewhat stunted
forest cover, but on favourable sites, growth can be sur-
prisingly good.

Black spruce is the dominant tree, often mixed with
tamarack in poorly drained peatland areas. Jack pineis
limited to dry, sandy sites. Balsam fir isnot present in the
ecodistrict, but stunted aspen and scattered birch arefound
throughout.

Churchill River Upland Ecoregion

Water

The principal sources of water are the numerous lakes,
rivers and streams in the ecodistrict.

Land Use

There are no communities in the ecodistrict. Trapping,
hunting, fishing and water-oriented recreation are the
dominant land uses.

Wells Lake Ecodistrict
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349. Southern Indian Lake Ecodistrict (12 357 km?)

The Southern Indian Lake Ecodistrict is wholly within
Manitoba and occupiesthe terrain east, west and south of
Southern Indian Lake.

Climate

Thisecodistrict issituated within acolder, lesshumid sub-
division of the High Boreal Ecoclimatic Regionin Mani-
toba. The summers are generally cool and short, and the
winters are cold and long. The mean annual temperature
is-3.4°C. The average growing season is 137 days with
about 950 growing degree-days.

The mean annual precipitation is approximately 510 mm,
of which about one-third falls as snow. Precipitation var-
iesgreatly from year to year, but ishighest from late spring
through early summer. The average moisture deficit over
theyear isdightly lessthan 50 mm. The ecodistrict hasa
cold, humid Cryoboreal soil climate.

There is no climate station in the ecodistrict. The nearest
relevant stationislocated at Lynn Lake Airport (344. Rein-
deer Lake Ecodistrict) to the west.

Physiography and Drainage

Most of this ecodistrict was once covered by the most
northerly extension of glacial Lake Agassiz. As aresult,
the district is an undulating to hummocky morainal plain
covered extensively by clayey glaciolacustrine blankets
and veneers, which have smoothed the topography of the
underlying materials.

Nevertheless, not all areas have been covered by
glaciolacustrine sediments, and steeply sloping, irregular
bedrock ridges and outcroppings are common in the area.
Stony, sandy textured moraina veneers are commonly
associated with these uplands. Large sandy glaciofluvial
deposits are also part of the district landscape, especialy
in the vicinity of the Churchill River.

However, very shallow, shallow and deep organic depos-
its are the dominant surficial material, occurring in min-
eral soilswith shallow peat surfaces, veneer and peat pla-
teau bogs, and to lesser extent, fens and palsa bogs. The
thin peat-covered mineral soilsand veneer bogs cover ex-
tensive areas of gently to very gently dopingterrain, while
the other types of peatlands occupy depressional areas.
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The average elevation of the ecodistrict isabout 330 madl,
with elevationsranging from about 405 masl at the higher
points to about 255 masl along Southern Indian Lake.
Slopesare variable and range from level in peat-filled de-
pressions to about 10 to 15 percent, and steeper, along
irregular, hummocky bedrock-controlled surfaces. Slope
lengthsrange from lessthan 50 to more than 150 m. Strong
local relief isprovided by rocky cliffsthat can stand some
30 m above lakes and peat-filled depressions.

Only the southern portion of Southern Indian Lake lies
within the ecodistrict, but it still formsthe largest 1ake in
the ecodistrict. It is part of the Churchill River drainage
system, asarethe small and medium sized lakeslinked by
secondary rivers and streams draining into the lake.

Prior to the Churchill River Diversion, drainage was gen-
erally northeastward through the Churchill River system
over terrain that falls at about 1.0 m per km. However,
because of a control dam at Missi Falls, a large quantity
of water isnow diverted from the Churchill River through
South Bay into the Rat River system. The Rat River now
drainsthrough an eight-milelong, man-made channel into
the Burntwood River, which is part of the Nelson River
system. Extensive shoreline erosion has followed therise
in water level in Southern Indian Lake. Only the south-
eastern corner of the ecodistrict drains naturally through
the Nelson River system, while the most easterly section
lies within the Owl River system.
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Soils

The dominant mineral soils in the ecodistrict are well to
imperfectly drained Gray Luvisols that have developed
on exposed clayey glaciolacustrine sediments, which oc-
cur mainly along the Churchill River and near Southern
Indian Lake.

Permafrost iswidespread in bog peatlands. Itisalso found
to alimited extent in poorly drained clayey mineral soils
with thin peaty surfacesand inwell drained clay soilswith
dense black spruce and feather moss vegetative cover. As
aresult, mineral soil profiles may exhibit uneven horizon
development, and relic earth hummocksarelocally promi-
nent. Earth hummocks, a form of non-sorted net, are a
periglacia phenomenon and are evidence of the effect of
former and present-day permafrost conditions on soil de-
velopment.

A complex of Organic Cryosols, Typic and Terric Fibrisols
and Mesisols occupy significant areas of peat-filled de-
pressions and peat-covered lower slopes, which are gen-
erally underlain by clayey and loamy glaciolacustrine
sediments. Local areas of Static and Turbic Cryosols may
aso be found as inclusions. Dystric Brunisols occur on
sandy glaciofluvial deposits and in areas of acidic sandy
till.

Besides the severe climatic constraints, the lack of root-
ing depth to dense subsoils, and bedrock prevent the use
of mineral soils for agriculture and strongly reduces for-
est productivity. Poor natural drainage and heat conduct-
ance properties limit the use of organic soils.

Vegetation

Black spruce is the dominant tree species and is found
both on mineral and organic soils. Stand closure and stand
height varies considerably between organic sites and
clayey well drained uplands.

On the bog peatlands, black spruce is stunted and open
and sometimes mixed with small quantities of tamarack.
Associated vegetation includes swamp birch and
ericaceous shrubs such as L abrador teaand rock cranberry,
with sphagnum mosses and other mosses as the dominant
ground cover. On fen peatlands the vegetation consists of
stunted tamarack, swamp birch, sedges, and brown mosses.

Churchill River Upland Ecoregion

On clayey sites, black spruce stands are moderately tall
and generally have closed canopies. Associated vegeta
tion includes shrubs such as alder and willow, some low
ericaceous shrubs, and a ground cover of dominantly
feather mosses, with lichens in open areas.

On sandy upland sites, standsare generally jack pinewith
ericaceous shrubs, lichens and mosses, or a mixture of
jack pine and black spruce, depending on time elapsed
since the most recent forest fire. White birch is also scat-
tered throughout this ecodistrict.

On favourable sites, such as river valleys, around lakes
and on south facing slopes, white spruce of good growth
may be found. Trembling aspen occurs mixed with the
black spruce, white spruce and jack pine, or assmall, pure
stands.

In the northern section, the forest cover becomes much
more open and stunted and jack pineis less common.

Water

The principal sources of water are Southern Indian Lake -
by far the largest lake in the ecodistrict - and the small
and medium lakes distributed throughout, as well as the
Churchill River and secondary rivers and streams.

Land Use

South Indian Lake and Leaf Rapids are the only commu-
nities in the ecodistrict. Leaf Rapids is a mining town,
while South Indian Lake is a community where fishing
and hunting are the main activities.

Commercial fishing was once the main economic activity
in Southern Indian Lake, but the Churchill River Diver-
sion has strongly affected the commercial fisheries, both
with respect to quantity and variety of fish species caught.
Water-oriented recreation, trapping and hunting are other
significant land uses.

Some of the clayey Gray Luvisols and organic soils have
some potential for arable agriculture such as vegetable
gardens and forage, and limited forestry ispossible along
the Churchill River.

Southern Indian Lake Ecodistrict
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350. Waskaiowaka Lake Ecodistrict

The Waskaiowaka Lake Ecodistrict is wholly located in
north-central Manitoba.

Climate

This ecodistrict is situated in a colder, less humid subdi-
vision of the High Boreal Ecoclimatic Region in Mani-
toba. It is characterized by short, cool summers and long,
cold and snowy winters. The mean annual temperatureis
-3.5°C. Theaverage growing seasonis 136 dayswith about
940 growing degree-days.

Mean annual precipitation is approximately 530 mm, of
which morethan one-third fallsas snow. Precipitation var-
iesgreatly from year to year, but ishighest from late spring
through early summer. The average yearly moisture defi-
cit is about 50 mm. The ecodistrict has a cold, humid,
Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The near-
est stations are Thompson Airport (363. Sipiwesk Lake
Ecodistrict) to the south, and Gillam Airport (360. Knee
Lake Ecodistrict) to the east.

Physiography and Drainage

After deglaciation, most of the Waskaiowaka Lake
Ecodistrict was covered by the most northerly extension
of glacia Lake Agassiz. Asaresult, theundulating to hum-
mocky morainal plain isextensively covered and masked
by clayey glaciolacustrine blankets and veneers.

A prominent, steeply sloping (15 to 30 percent) upland
consisting of asilty and sandy glaciofluvid ridgeand kame
complex (lateral and end moraine deposits) bounds the
areaon its southern limit. Thisupland isfrom 3 to 10 km
wide, and stands some 60 m above the surrounding plain.
A secondary ridge trends northward through the centre of
the ecodistrict.

Most of the glaciolacustrine deposits and, also to alarge
extent, the lower, gently sloping, silty morainal deposits,
are covered by veneer bogs. Depressions contain com-
plexes of peat plateau bogs, horizontal fens and collapse
bogs and fens.

(10 135 km?)
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The average elevation over the ecodistrict is about 245
masl and ranges from about 330 mad south of Baldock
lake to about 215 masl along the shore of Waskaiowaka
Lake. Slopes are variable and range from level in peat-
filled depressions to about 10 percent in gently undulat-
ing and hummocky terrain. Steeper slopes of 30 percent
or more are encountered in irregular, hummocky
glaciofluvial terrain. Slopelengthsare generally fromless
than 50 mto 150 m, but can be aslong as 500 m and more.
Local relief is provided by hummocky highs that gener-
aly stand 5 to 20 m, but sometimes as much as 50 m,
above lakes and peat-filled depressions.

The southern and far eastern extensions of the ecodistrict
are part of the Nelson River drainage system, while the
western and eastern portions respectively are part of the
Owl River and Churchill River systems. Waskaiowakaand
Baldock lakes arethelargest but there are also many small
and medium sized lakes. Anirregular network of second-
ary streamsdrainsthe ecodistrict generally in anortheast-
erly direction over terrain that falls at about 1.0 m per km.
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Soils

Thedominant mineral soilsarewell toimperfectly drained
Gray Luvisols that have developed on exposed clayey
glaciolacustrine sediments. These clayey soilscommonly
exhibit profileswith uneven horizon devel opment and are
associated with relic earth hummocks, which areatype of
non-sorted nets. Periglacial surface forms such as these
are evidence of the effect of former and present perma-
frost conditions on soil development.

Other significant mineral soils include areas of Eutric
Brunisolson silty to sandy loam fluvioglacial material and
loamy calcareous till, and Dystric Brunisols on acidic
sandy materials. Areas of bare rock outcrops occur
throughout the ecodistrict, but are limited in extent.

Also widespread are Organic Cryosols on woody, mesic
forest peat associated with veneer and peat plateau bogs,
Mesic and Fibric organic soils on non-frozen bogs and
fens. Permafrost is widespread in peatlands, and is aso
presentin clayey and silty minera soilsalthough to amuch
more limited extent.

Climatic conditions prevent the use of the ecodistrict for
arable agriculture, and the short growing season reduces
forest productivity.

In addition, lack of rooting depth to dense subsoils and
bedrock, low soil temperature and poor structure of clay
soilsseverely constrain the use of mineral soils. Poor natu-
ral drainage and heat conductance propertieslimit the use-
fulness of organic soils.

Churchill River Upland Ecoregion

Vegetation

Stand closure and stand height varies considerably be-
tween organic sitesand clayey well drained uplands. Black
spruce is the dominant tree species throughout.

On sandy upland sites, black spruce is often replaced by,
or mixed with, jack pine due to the frequent occurrence
of forest fires. On wetlands, tamarack is often mixed with
the black spruce. White birch is also scattered through-
out.

Onfavourable sites, such asinriver valeys, around lakes
and on south facing slopes, white spruce of good growth
may be found. Trembling aspen occurs mixed with the
black spruce, white spruce and jack pine, or assmall pure
stands.

Theforest cover becomes much more open and stunted in
the northern section, and jack pine becomes|esscommon.

Water

The principal sources of water are the numerous lakes
and rivers and streams that flow through the ecodistrict.

Land Use

There are no communities in the ecodistrict. Trapping,
hunting, fishing and water-oriented recreation are the
dominant land uses. Some of the better drained clayey
soilshavelimited potentia for arable agriculture. Localy,
forest stands may provide some sawlog timber and tim-
ber for local use.

Waskaiowaka Lake Ecodistrict
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353. Granville Lake Ecodistrict

The extensive Granville Lake Ecodistrict spans the bor-
der with Saskatchewan and covers a major portion of the
Churchill River Upland Ecoregion. About half of the
ecodistrict lies within Manitoba.

Climate

This ecodistrict is located within a warmer, more humid
subdivision of the High Boreal Ecoclimatic Region in
Manitoba. The summers are cool and short, but are aso
characterized by many warm days, and the winters are
cold and long. The mean annual temperature is -1.9 °C.
The average growing season is 151 dayswith about 1100
growing degree-days.

The annual precipitation is approximately 530 mm, of
which about one-third falls as snow. Precipitation varies
greatly from year to year, but ishighest from spring through
early summer. The average moisture deficit over the year
is about 70 mm. The ecodistrict has a cold, humid
Cryoboreal soil climate.

There are no climate stations in the Manitoba portion of
the ecodistrict. The nearest station is Flin Flon Airport
(359. Reed Lake Ecodistrict) to the south.

Physiography and Drainage

Although the Manitoba section of the ecodistrict wasonce
part of glacial Lake Aggassiz, extensive glaciolacustrine
sediments are only present in the Churchill River basin
and in the many peat-filled depressions throughout the
ecodistrict.

In Manitoba, the ecodistrict isan undulating to hummocky
morainal and bedrock plain covered by extensive clayey
glaciolacustrine blankets and veneers at lower elevations.
Steeply soping, irregular bedrock ridges and outcropswith
stony, sandy textured morainal veneers are more common
in the eastern half of the Manitoba portion. Sandy
glaciofluvial depositsare also present, and arelocally ex-
tensive. Ancient beaches of glacial Lake Agassizand dune
formations are frequently associated with these sand de-
posits. Peat-filled depressions and peat-covered, gently
sloping lower slopes are usually underlain by clayey
glaciolacustrine sediments.

(18 196 km?)
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Elevationsrange from about 405 masl near the border with
Saskatchewan to about 255 madl in the northeastern sec-
tion. Slopesin thisecodistrict are variable and range from
level in peat-filled depressions to about 30 percent in ir-
regular, hummocky terrain. Slope lengths range from less
than 50 to more than 150 m. Locally, strong relief is pro-
vided by rocky cliffsthat may stand 50 m above lakesand
peat-filled depressions.

The western and northwestern part of the ecodistrict are
part of the Reindeer Lake division of the Churchill River
drainage system. Small tolarge lakeslinked by the Church-
ill River and an irregular bedrock-controlled network of
secondary streamsdrain generally northeastward from the
Saskatchewan border over terrain that fallsat about 1.5 to
2.0 m per km.

The eastern section of the ecodistrict is part of the Grass-
Burntwood division of the Nelson River drainage system
and drains generally in a easterly direction.
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Soils

The areaisdominated by acidic granitoid bedrock. Asso-
ciated with the bedrock are well to excessively drained,
shallow, sandy and stony veneers of water-worked glacial
till on which Dystric Brunisols have developed. Signifi-
cant areas of Eutric Brunisols and Gray Luvisols can be
found on exposed clayey deposits along the Churchill
River.

Significant areas of peat-filled depressions form com-
plexes of very poorly drained, Typic (deep) and Terric
(shallow) Fibrisolic and Mesisolic Organic soils overly-
ing loamy to clayey glaciolacustrine sediments. Wide-
spread patches of Organic Cryosols occur where perma-
frost ispresent in peatlands (peat plateau and veneer bogs)
and in some clayey mineral soils.

Climate constraints are severe enough to prevent the use
of the ecodistrict for arable agriculture, except on favour-
able sites. The short growing season limits forest produc-
tivity.

In addition, lack of rooting depth to bedrock and compact
clayey subsoils, poor structure of clay soils, low soil tem-
perature, excess cobbles and stones, coarse surface tex-
tures and poor water-holding capacity and nutrient reten-
tion of the till all severely constrain the use of mineral
soils. Poor natural drainage and heat conductance proper-
ties limit the usefulness of organic soils.

Vegetation

The vegetation of the ecodistrict is typical of northern
Boreal forest. Where soils are deep and well to imper-
fectly drained, standsare closed. But because of thewide-
spread occurrence of bedrock outcrops and shallow sails,
forest cover is often patchy. The forest cover on bog
peatlands is open and stunted.

Black spruceisthe dominant tree, but dueto the frequency
of fires, jack pine is widespread, especially on bedrock
and shallow soils. Stands of white spruce mixed with bal-
sam fir and trembling aspen are found on the well drained
clay soils along the Churchill River and connected |akes.
Tree growth of considerable quality for the latitude can
befound, especialy aongthe Churchill River. Whitebirch
is also scattered throughout.

Churchill River Upland Ecoregion

Water

The principal sources of water are the Churchill River
and the many lakes and secondary rivers and streams that
flow through the ecodistrict.

Land Use

The Mathias Colomb First Nation communities of
Pukatawagan and Highrock are the only settlements in
the ecodistrict. The road from Thompson to Lynn Lake
crosses the ecodistrict in the northeast section, while the
railroad from ThePasto Lynn Laketraversesit from south
to north.

While mining is an important activity, most land use is
related to trapping and hunting by people living in the
ecodistrict. Water-oriented recreation such asfishing and
recreational hunting are also important. Forestry is
practiced on a limited scale, especially in the area along
the Churchill River and south.

Thisbedrock-dominated ecodistrict isgenerally not suited
to, and is not used for, arable agriculture. However, some
of the clayey, sandy and organic soils along the Churchill
River have some potential for small scale arable agricul-
ture.

Granville Lake Ecodistrict
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355. Orr Lake Ecodistrict (4110 km?)

The Orr Lake Ecodistrict issituated in north-central Mani-
toba.

Climate

This ecodistrict lies within a colder, less humid subdivi-
sion of the High Boreal Ecoclimatic Region in Manitoba.
The summers are cool and short, and the winters are cold
and long. Mean annual temperature is-3.4°C, the average
growing season is 136 days, and the number of growing
degree-days is about 940.

Mean annual precipitation is approximately 530 mm, of
which morethan one-third falls as snow. Precipitation var-
iesgreatly from year to year, but ishighest from late spring
through early summer. The average moisture deficit over
the year is less than 50 mm. The ecodistrict has a cold,
humid, Cryoboreal soil climate.

There is no climate station located within the ecodistrict.
The nearest station is Thompson Airport (363. Sipiwesk
Lake Ecodistrict) to the south.

Physiography and Drainage

The Orr Lake Ecodistrict extending westward from Split
Lake is an undulating to hummocky morainal plain cov-
ered by clayey and silty glaciolacustrine blankets due to
its inundation by glacial Lake Agassiz. In turn, the
glaciolacustrine sediments are extensively covered by ve-
neer bogs on gentle slopes, and in depressional areas by
peat plateau and pal sa bogs, and to amore limited extent,
basin fens.

The ecodistrict is bounded on the north and west by a
prominent, steeply sloping fluvioglacial upland (latera and
end moraine), composed of ridgesand kame-likehills. This
upland is from 3 to 10 km wide and in some locations,
stands 30 to 90 m above the surrounding plain.

Theaverage elevation over the ecodistrict is 215 masl and
ranges from about 250 to 185 masl. Slopes are variable
and range from level in peat-filled depressions to about
10 to 15 percent in irregular, hummocky and undulating
terrain. Slope lengths range from less than 50 m to more
than 400 m. Local hummocky relief in the areais gener-
aly in the range of 5to 20 m.
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The ecodistrict is part of the Nelson River drainage sys-
tem and drains generally in an easterly direction over ter-
rain that falls at the rate of about 0.8 to 1.0 m per km.

Soils

The dominant soilsare complexesof poorly drained Terric
(shallow) Mesisols and Fibrisols, and Organic Cryosolic
soils on veneer bogs that overlie varved, clayey to silty
loam, glaciolacustrine sediments. Organic Cryosolson peat
plateau bogs and Mesisols on fens are dominant in peat-
filled depressions.

The subdominant mineral soilsin the areaare well toim-
perfectly drained Gray Luvisols that have developed on
exposed clayey and silty glaciolacustrine sediments.
Clayey soil profilescommonly exhibit uneven horizon de-
velopment or distorted varves in the subsoil. Relic earth
hummockswith low micro relief are common throughout
the ecodistrict. These features are evidence of the effect
of former and present permafrost conditions on soil de-
velopment. Permafrost iswidespread in peatlands, andis
also present in some clayey minera soils.

Local areas of rock outcroppings occur, as do areas of
Eutric Brunisols developed on shallow, sandy textured,
stony veneers of water-worked calcareous glacial till.
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Besidesthe climatic conditions, lack of rooting depth, poor
structure of clay soils and low soil temperature limit the
use of mineral soils for agricultural use. The short grow-
ing season limits forest productivity. Poor natural drain-
age and heat conductance properties limit the usefulness
of organic soils.

Vegetation

The vegetation is typical of northern Boreal forest. Up-
lands support closed forest dominated by black sprucewith
understories of feather moss and ericaceous shrubs. Due
to the frequent occurrence of forest fires, jack pine may
appear as pure stands or as part of the mix on upland sites.
However, only on dry, sandy sites does jack pine remain
part of the mixture for more than one rotation. Trembling
aspen is aso found on upland sites, but is less common
than farther south.

Forest cover on bogs ranges from closed black spruce
stands on pal sabogsto stunted, open black spruce on peat
plateaus and veneer bogs. Fensusually have no tree cover,
but have vegetation dominated by sedges and brown moss

Churchill River Upland Ecoregion

with varying distribution of dwarf birch. However, some
fens have open tamarack or a patchy cover of tamarack
and black spruce.

Water

The principal sources of water are the Burntwood and
Odéei rivers, thefew large lakes and the secondary streams
that flow through the ecodistrict.

Land Use

While there are no permanent settlements in the
ecodistrict, it is traversed in the southern sector by the
road from Thompson to Gillam. The areais used for trap-
ping, hunting and fishing by people from neighbouring
aboriginal settlements. Recreational hunting and water-
oriented recreation such as sport fishing are also impor-
tant land uses. Timber and firewood harvesting islocally
important, especialy in areas were there is road access.

Some of the clayey Gray Luvisols and organic soils have
limited potential for arable agriculture.

Collapse fen associated with peat plateau bog

allowing for the build-up of Sphagnum peat in the coIIapse scar, WhICh may lead to the re-establishment of
permafrost. The collapsing of treed bogs causestreesto toppleor lean, acondition usually referred to as“ drunken

forest”

. Inthe picture, the trees at the edge of the collapse are leaning severely, but some tops have adjusted to
the vertical. Thisindicates that these parts of the edge have been stable for years.

Aggregation of subsurfaceicein peat
and underlying mineral materials,
and the accumulation of Sphagnum
peat elevatesthefrozen bog abovethe
surrounding fen. Ponds (collapse
scars) devel op when permafrost melts
(thermokarsting) duetowildfireand/
or aging of the frozen bog. When the
collapse scar is wholly confined
within a frozen bog it is referred to
as a collapse bog. If the collapse is
opento neighbouring fensitiscalled
acollapsefen, asthereisan exchange
of nutrient-rich water between the
collapse and thefen. Thermokarsting
may progress until all of the frozen
peatland has collapsed, or it may halt,

Orr Lake Ecodistrict
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356. Three Point Lake Ecodistrict

The Three Point Lake Ecodistrict islocated in north-cen-
tral Manitoba.

Climate

This ecodistrict lies within awarmer, more humid subdi-
vision of the High Boreal Ecoclimatic Region in Mani-
toba. It is characterized by short, cool summersand cold,
long winters. The mean annual temperatureis-3.2°C. The
average growing season is 139 dayswith about 1000 grow-
ing degree-days.

The mean annual precipitation is approximately 530 mm,
of which about one-third falls as snow. Precipitation var-
ies greatly from year to year, but is highest from spring
through early summer. The average moisture deficit over
the year is about 50 mm. The ecodistrict has a cold, hu-
mid, Cryoboreal soil climate.

The ecodistrict does not have a climate station. The near-
est stations are Thompson and Wabowden to the east (See
363. Sipiwesk Lake Ecodistrict).

Physiography and Drainage

Three Point Lake Ecodistrict lies within the glacial Lake
Agassiz basin. Because of theinundation by Lake Agassiz,
the district is covered largely by a blanket of clayey and
silty varved, glaciol acustrine sedimentswhich mask most
of the underlying till and bedrock. In turn, these fine tex-
tured sediments are largely covered by shallow and deep
organic deposits. Hummocky, granitoid bedrock ridgesand
outcrops covered by stony, sandy morainal veneers are
more common in the rugged western part of the area.

Like the adjacent Reed Lake Ecodistrict to the west, the
southern limit of the Three Point Lake Ecodistrict marks
the boundary betweentherelatively level Palaeozoiclime-
stone belt (Manitoba Plain) to the south and the hummocky
to hilly Kazan Upland section of the Canadian Shield of
which this ecodistrict is part.

Elevations range from about 335 madl in the western part
to about 235 mas! in the northeast. Slopes are variable
and range from near level and long in peat-filled depres-
sions, to about 15 to 30 percent in more irregular, hum-
mocky upland areas. Slope lengths range from less than
50 mto well over 150 m, especially in the gently undul at-

(7930 km?)
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ing, low relief glaciolacustrine areas. Pronounced relief
isprovided locally by rocky cliffsthat can stand as much
as 30 m above lakes and peat-filled depressions.

Thewhole ecodistrict ispart of the Nelson River drainage
system. The few small and medium sized lakes and an
irregular network of streams, including portions of the
Burntwood and Grassrivers, flow generally eastward over
terrain that falls at about 0.6 to 1.0 m per km.
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Soils

The southern two-thirds of the ecodistrict is dominated
by a complex of very poorly drained Typic (deep) and
Terric (shallow) Mesisolic organic soils. These soilshave
formed on sedge peat and woody forest peat, which over-
lie calcareous, loamy to clayey glaciolacustrine sediments.
Widespread areas of Organic Cryosolsare associated with
permanently frozen peatlands in the form of peat plateau
and palsabogs, and, to asignificant but lesser extent, ve-
neer bogs.

Significant areas of Gray Luvisols, developed in calcare-
ous clayey sediments, occur in the northern one-third of
the ecodistrict. Local pockets of well to excessively
drained Dystric Brunisols are associated with deep
glaciofluvial deposits and minor areas of shallow, sandy
textured, stony veneers of water-worked glacial till. Bed-
rock outcrops occur throughout, but arelargely capped by
clayey glaciolacustrine sediments and some shallow till
deposits.

Permafrost is still widespread in the peatlands of the north-
ern sector, but becomes|ess common to the south. Perma-
frost in mineral soils is confined to clayey soils in the
northern part of the ecodistrict.

Besides climatic limitations, the lack of rooting depth to
compact clayey subsoils and bedrock, poor structure and
low soil temperature constrain the use of mineral soilsfor
agriculture. Poor natural drainage and heat conductance
properties limit the usefulness of organic soils.

The short growing season and low soil temperature limits
forest productivity.

Vegetation

The vegetation of the ecodistrict is typical of the Boreal
forest region. Black spruce with an understorey of mosses
and ericaceous shrubs is the dominant forest type on up-
land sites. However, due to the influence of frequent for-
est fires, jack pine is commonly part of younger stands
and occurs a so as pure stands. Trembling aspen with an
understorey of alder iswidespread, especialy inthe more
southern sectors. Balsam fir and white spruce are com-
mon on favourable sites, especially along lakes and riv-
ers.

Churchill River Upland Ecoregion

However, dueto the prevalence of peatlands, forest cover
isgenerally stunted. Forest growth on the peatlandsisgen-
erally poor, except for that on pal sabogs, which may have
closed stands of black spruce or white birch. Peat plateau
bogs have stunted black spruce, sphagnum moss and
ericaceous shrub cover, while fens are covered with ei-
ther sedge and brown moss, or support tamarack, dwarf
birch and a mixture of sedges and herbs.

Water

Three Point and Wuskwatum lakes arethelargest lakesin
the ecodistrict. These lakes, other smaller lakes, and riv-
ersthat flow through the ecodistrict such asthe Burntwood
River are reliable sources of water.

Land Use

Nisichawayasihk Cree Nation (Nelson House) on the shore
of ThreePoint Lakeistheonly settlement in the ecodistrict.
The community is connected by road to the highway be-
tween Thompson and Lynn Lake, which traverses the
northern part of the ecodistrict.

Commercid forestry islimited in thearea. Although some
sawlog timber is available and the production of pulp-
wood ispossible, distance to market has precluded devel-
opment of thisresource. Trapping and hunting aretheim-
portant dominant land uses. Also, sport fishing and rec-
reational hunting are increasing in the ecodistrict.

Some of the clayey Gray Luvisols and organic soils in

this district have limited potential for arable agriculture,
such as vegetable gardens and forage production.

Three Point Lake Ecodistrict
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357. Wekusko Ecodistrict (3508 km?)

The Wekusko Ecodistrict coversareatively small areain
north-central Manitoba.

Climate

This ecodistrict lies within awarmer, more humid subdi-
vision of the High Boreal Ecoclimatic Region in Mani-
toba. Summers are short and cool, although warm spells
arecommon, and wintersarevery cold andlong. The mean
annual temperature is-0.9 °C. The average growing sea-
son is 158 days with about 1250 growing degree-days.

The mean annual precipitation is approximately 475 mm,
of which about one-third falls as snow. Precipitation var-
ies greatly from year to year, but is highest from spring
through early summer. The average yearly soil moisture
deficit isabout 90 mm. The areahas a cold to moderately
cold, humid, Cryoboreal soil climate.

There is no climate station in the ecodistrict. The now-
closed station at Wabowden (363. Sipiwesk Ecodistrict)
to the east was the nearest station.

Physiography and Drainage

The ecodistrict extends east from Wekusko Lake and is
composed of acidic granitoid bedrock in theform of broad
sloping uplands and lowlands. Bedrock highs are thinly
covered by stony, sandy morainal veneerswhilelowlands
are comprised of peat-covered clayey glaciolacustrine
blankets. Although the district isapart of theglacial Lake
Agassiz basin, less of the area is covered with
glaciolacustrine sediments than the Three Point Lake
Ecodistrict to the north.

The southern limit of the ecodistrict marks the boundary
between the relatively level Palaeozoic limestone belt
(Manitoba Plain) to the south and the hummocky to hilly
Kazan Upland section of the Canadian Shield of which
theecodistrict ispart. Steeply sloping, irregular, bare bed-
rock ridges and outcrops are more common than in the
adjacent Reed Lake Ecodistrict to the west. Elevations
range from about 335 masl to about 255 masl. Slopesin
this area are variable and range from level in peat-filled
depressionsto about 30 percent along irregular hummocky
surfaces. Slopelengthsrangefrom lessthan 50 mto more
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than 150 m. Local relief is provided by rocky cliffs that
can rise from 25 to 40 m above lakes and peat-filled de-
pressions.

The ecodistrict is part of the Nelson River drainage sys-
tem. It drains mainly through Wekusko Lake, afew me-
dium sized lakes, and anirregular bedrock-controlled net-
work of streams that are all part of the Grassy River wa-
tershed. Drainage is generally eastward over terrain that
falls at about 0.6 to 1.0 m per km.
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Soils

Thedominant soilsarewell to excessively drained Dystric
Brunisolsthat have devel oped on shallow, sandy and stony
veneers of water-worked glacial till overlying bedrock.

Significant areas consist of peat-filled depressions with
very poorly drained Typic (deep) and Terric (shallow)
Fibrisolic and Mesisolic Organic soilsoverlying loamy to
clayey glaciolacustrine sediments. Organic Cryosols are
associated with widespread, but patchy permafrost in
peatlands. Significant areas of Eutric Brunisols, Gray
Luvisols and peaty Gleysols can be found on upland ar-
eas of clayey and silty glaciolacustrine sediments. These
deposits, in the form of veneers and blankets, are com-
mon around the lakes and in river valeys. Dystric and
Eutric Brunisols are present on local areas of sandy bars
and relic beaches.

In additionto climatic constraints, the lack of rooting depth
to bedrock, excess cobbles and stones, coarse surface tex-
tures, poor structure and/or poor water-holding capacity
and nutrient retention severely constrain the use of min-
era soils. Poor natural drainage and heat conductance
properties limit the usefulness of organic soils.

Vegetation

The vegetation istypical of the Boreal forest in bedrock-
dominated terrain. Although stands of black spruce form
asgignificant part of the forest cover, the frequency of for-
est fires has created a patchwork forest cover on clayey
landsand along lakesand rivers. Many bedrock areashave
apatchy cover of small-growth trembling aspen, jack pine
stands, areaswith birch, or grass or shrub dominated veg-
etation.

The bog pesatlands have stunted black spruce, moss and
ericaceous shrub vegetation, whilefens have sedge, brown
moss, shrub and tamarack vegetation in varying mixtures.

Churchill River Upland Ecoregion

Water

The principal sources of water are Wekusko Lake, the
smaller Snow L ake, and other small lakesand riverstribu-
tary to the Grass River that flow through the area.

Land Use

The main settlement in the ecodistrict isthe town of Snow
Lake, which isan important mining and service centrefor
the ecodistrict and surrounding area. A few mines oper-
ate in the ecodistrict and in adjacent ecodistricts. Ore is
shipped viarail and road to Flin Flon. Significant forestry
has devel oped since the opening of the mill at The Pasin
the 1970’s.

Herb Lake Landing is another small settlement in the
ecodistrict.

Water-oriented recreation, trapping and hunting are other
important land uses.

Some of the clayey and organic soils have limited poten-
tial for arable agriculture.

Wekusko Falls is one of the many falls and rapids
along the Grass River. The Grass River is a scenic
river that connects many lakes from its beginning at
First Cranberry Lake to where it flows into the Nel-
son River in north-central Manitoba.

Wekusko Ecodistrict
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358. Flin Flon Ecodistrict (740 km?)

The Flin Flon Ecodistrict in west-central Manitoba spans
the border with Saskatchewan. Only avery small part of
the ecodistrict lies within Manitoba.

Climate

This ecodistrict is located within a warmer, more humid
subdivision of the High Boreal Ecoclimatic Region in
Manitoba. It is characterized by short, cool summers, al-
though warm spells are common. Winters are long, cold
and snowy. The mean annual temperature is about -0.9
°C. The average growing season is 159 days with around
1250 growing degree-days.

The mean annual precipitation isabout 490 mm, of which
less than one-third falls as snow. Precipitation varies
greatly from year to year, but it is highest in the summer
months. The average moisture deficit over theyear isabout
70 mm. The area has a cold to moderately cold, humid,
Cryoboreal soil climate.

Selected Climate Datat for Flin Flon Airport

_a

Year June-Aug May-Sept July Jan

Temperature °C -0.5 16.3 134 17.8 -21.7
Precip. mm (equiv.) 484.1 211.6 312.8 67.1 19.3

Rain/Snow (mm/cm) 345.3/143.9 212.6/0.0T 308.1/5.7 68.2/0.0 0.2/2
Growing degree-days >5°C 1379.0 1043.0 1327.0 397.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

This ecodistrict is an area of prominent hummocky
granitoid rock outcrops thinly covered by discontinuous,
stony and sandy morainal veneers and blankets. Peat-cov-
ered depressions are usually underlain by clayey
glaciolacustrine sediments.

The ecodistrict has a mean elevation of about 335 masl.
Slopesare extremely variable and rangefrom level tovery
gently sloping in peat-filled depressions, to near vertical
and more along irregular cliff faces and 60% along hum-
mocky surfaces. Slope lengths range from generally less
than 50 m to extremes of more than 150 m. Strong local
relief isprovided by rocky cliffsthat rise 35 to 50 m above
lakes and peat-filled depressions.

The ecodistrict is part of the Grassy River watershed.
Small, medium and large lakes, some of which are of con-
siderable depth, and an irregular bedrock-controlled net-
work of streamsdrain generally eastward over terrain that
falls at arate of about 1 m per km.
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Soils
Most of the ecodistrict is rockland.

Mineral soils are dominantly well to excessively drained
Dystric Brunisols that have developed on very shallow,
discontinuous, sandy and stony veneers of water-worked
glacial till. Local areas of Eutric Brunisols and Gray
Luvisols can be found on local clayey to silty
glaciolacustrine sediments, and occasionally on relic
beaches.

Most of the soilsin peat-filled depressions are complexes
of poorly to very poorly drained Typic (deep) and Terric
(shallow) Fibrisolic and Mesisolic Organic soils overly-
ing loamy to clayey glaciolacustrine sediments. Organic
Cryosolsare associated with permanently frozen pestlands
like palsa and peat plateau bogs. However, permafrost is
limited in distribution.

Besides the climatic conditions which result in a short
growing season, lack of rooting depth to bedrock, excess
cobbles and stones, coarse surface textures and poor wa-
ter-holding capacity and nutrient retention all severely con-
strain the use of mineral soils. Poor natural drainage and
thermal conductance properties are additional limitations
the usefulness of organic soils.

Vegetation

Thevegetationistypical of Boreal forest in bedrock-domi-
nated terrain. Due to the frequency of forest fires, jack
pine stands are the dominant tree cover. Depending on the
site and fire history, these stands can range from well
stocked stands to stands of stunted over-stocked regen-
eration. Areaswith deeper soilsthat have escaped fire for
some time support stands of black spruce or mixed black
spruce and jack pine, as do imperfectly drained sites.

Bogs support open black spruce, except for palsa bogs
which may have closed black spruce cover. Associated
vegetation are sphagnum and feather mosses and
ericaceous shrubs. Fens havetamarack, sedge, brown moss
and shrub vegetation.

Inthe vicinity of Flin Flon, the vegetation, and especially
aboreal lichensand lichens on bedrock oputcrops, has suf-
fered considerable damage asresult of smelter emissions.

Churchill River Upland Ecoregion

Water

The principal sources of water are the numerous lakes
and the rivers that flow through the ecodistrict.

Land Use

The town of Flin Flon is the largest community in the
Manitoba portion of the ecodistrict. Itisan important min-
ing and service centre. The smelter processes ore from
the mine at Flin Flon and from other mines in the sur-
rounding area.

The forest land in the ecodistrict produces pul pwood for
the mill in The Pas.

The high quality of sport fishing offered by the lakes in
the ecodistrict attracts sport fishers from far away, sup-
porting awell developed tourist industry. Hunting and trap-
ping are other important land uses.

In this bedrock-dominated area some of the organic soils
have limited potential for arable agriculture.

Effect of smelter emissions on vegetation

Smelter emissions in Flin Flon have killed off some
of the vegetation in the surrounding area, resulting in
bedrock outcrops devoid of lichens, mosses and
shrubs.

Flin Flon Ecodistrict
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359. Reed Lake Ecodistrict

The Reed Lake Ecodistrict is located in the northwest-
central part of Manitoba. Only avery small portion of the
northwest corner of the district extendsinto Saskatchewan.

Climate

This ecodistrict is situated in awarmer, more humid sub-
division of the High Boreal Ecoclimatic Region in Mani-
toba. Summers are short and cool, but warm spells are
common. Winters are long, cold and snowy. The mean
annual temperatureis about -0.4 °C, the average growing
season is 164 days, and the number of growing degree-
daysisaround 1300.

The mean annual precipitation is approximately 470 mm,
of which more than one-quarter falls as snow. Precipita-
tion varies greatly from year to year and is highest during
the summer months. Average soil moisture deficit over
the year is about 90 mm. The ecodistrict has a cold to
moderately cold, humid, Cryoboreal soil climate.

There is no climate station in the ecodistrict, but the sta-
tion at Flin Flon Airport (358. Flin Flon Ecodistrict) is
relevant to the ecodistrict.

Physiography and Drainage

The Reed Lake Ecodistrict is a hummocky to undulating
morainal plain. It is thinly covered by stony, sandy
morainal veneers and glaciolacustrine blankets.

Its southern limit, from Athapapuskow L ake to Wekusko
Lake, marks the boundary between the relatively level,
Palaeozoic limestone belt (Manitoba Plain) and the hum-
mocky to hilly Kazan Upland section of the Precambrian
Shield.

Steeply sloping, irregular bedrock ridges and outcropsare
more common in the eastern one-third of the ecodistrict.
Peat-covered depressions are usually underlain by clayey
glaciolacustrine sediments. Elevations range from about
335 masl to about 255 madl. Slopes vary from level in
peat-filled depressions to about 30 percent along irregu-
lar, hummocky surfaces. Slope lengths range from less

(6491 km?)
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than 50 m to more than 150 m. Strong local relief is pro-
vided by rocky cliffsthat rise 35 to 40 m above lakes and
peat-filled depressions.

The ecodistrict is part of the Nelson River drainage sys-
tem and forms parts of anumber of watersheds, of which
the Grassy River watershed isthe most extensive. Small,
medium and large lakes and an irregular bedrock-control-
led network of streams drain generally eastward over ter-
rain that falls at about 0.6 to 1.0 m per km.
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Soils

Most of the soilsin the Reed Lake Ecodistrict are well to
excessively drained Dystric Brunisol sthat have devel oped
on shallow, sandy textured, stony veneersof water-worked
glacial till. Significant areas of bedrock are subdominant.
Peat-filled depressions are a complex of very poorly
drained Typic (deep) and Terric (shallow) Fibrisolic and
Mesisolic soilsoverlying loamy to clayey glaciolacustrine
sediments. Local areas of Eutric Brunisols and Gray
Luvisols can be found on sandy bars and beaches aswell
ason exposed clayey deposits. Widely distributed patches
of permafrost occur in peatlands.

Climatic conditions result in ashort growing season, lim-
iting forest productivity. In addition, lack of rooting depth
to bedrock, excess cobbl es and stones, coarse surface tex-
tures and poor water-holding capacity and nutrient reten-
tion severely constrain the use of mineral soils. Poor natu-
ral drainage and heat conductance propertieslimit the use-
fulness of organic soils.

Vegetation

The vegetation istypical of the northern Boreal forest re-
gion. Forest stand age and composition is very much a
reflection of the forest fire history.

Imperfectly drained sites on fine textured materials gen-
eraly support closed stands of black spruce or mixed
stands of black spruce, jack pine and trembling aspen. On
favourable sitesa ong rivers and | ake shores, white spruce
is aso present and growth can be very good. Jack pine
occupies many sites due to the frequency of forest fires.

Bog peatlands have open stands of black spruce with a
moss and ericaceous groundcover, while fens generally
support open tamarack, sedge and shrub vegetation.

Churchill River Upland Ecoregion

Water

Water sources include the several large lakes, many
smaller lakes, and the rivers that flow through the
ecodistrict.

Land Use

The ecodistrict has no permanent settlements. Several
mines operate in the ecodistrict and the ore is shipped to
Flin Flon. Forestry is largely concerned with the extrac-
tion of pulpwood for the mill at The Pas, but some sawlog
timber is shipped to The Pas as well.

The ecodistrict is popular with sport fishers and hunters,
and several lodges operatein the ecodistrict. Other water-
oriented recreation is also popular. Trapping and hunting
are other important land uses.

In this bedrock-dominated area, some of the clayey and
organic soils have limited potential for arable agriculture.

Reed Lake Ecodistrict
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Effect of permafrost degradation on man-made structures

Permafrost in the Churchill and Hayes River Upland ecoregions is most widespread in peatlands and poorly
drained clayey soils. The premafrost is very ice-rich (excessice) in frozen peatlands, and usually extends into
the underlying clayey subsoil. When the thermal equilibrium is disturbed by the building of roads, logging, fire,
etc. the surface layer that freezes and thaws each year may deepen and progrssively deeper melting of the
permfrost may occur (thermokarsting). Thermokarsting may take a considerable time to runs its course. The
result is the formation of depressions that are usually filled with water.

Thefirst picture (Ieft) showsthe ef-
fect of theromkarsting on arailroad
that ran from the Soab Lake mineto
the Inco smelter at Thompson. This
line crossed terrain that contained
parts with ice-rich permafrost. The
building of therailroad disturbed the
thermal balance, causing melting of
the permafrost. The rails, with the
tiesstill attached, became suspended
when the railroad bed subsided asa
result of the melting. When therail-
road was in operation, large quanti-
ties of aggregate where frequently
added to maintain the railroad bed.

Sincethefirst picture was taken (more than 20 years ago) the dip in the railroad bed has devel oped to the point
where a pond has formed, which is till expanding, as can be seen in the second picture (below).
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89. Hayes River Upland Ecoregion

Thisecoregion extendsfrom the Grass River Basinin east-
central Manitobato Sandy Lake in northwestern Ontario.

Climate

The Hayes River Upland Ecoregion is part of the
subhumid, High Boreal Ecoclimatic Region that forms a
continuous, extensive belt from northwestern Ontario,
across central Saskatchewan to Great Slave Lake in the
southern Northwest Territories. It has a climate marked
by short, cool summers and long, very cold winters. The
mean annual air temperaturesrangefrom-0.8°Cto-4.1°C,
the average growing season varies from 131 to 160 days,
and the number of growing degree-days rangesfrom about
880 to 1400.

The mean annual precipitation ranges from 435 to 580
mm and varies greatly from year to year. While precipita-
tionis highest during the growing season, average yearly
moisture deficits range from less than 40 mm to almost
100 mm. The region has a cold, subhumid to humid,
Cryoboreal soil climate.

Climatic data from stations at Gillam in the north, and at
now-closed Wabowden in the southwest, is presented.

Selected Climate Data? for Gillam Airport

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -25.7 | -225| -154| 48 | 43 | 111 (153 |136 | 6.7 | -0.3 |-12.0|-23.2| -4.4

Precip. mm 17.8 | 16.6 | 199 | 27.7 | 459 | 53.7 |83.5 |755 |535 | 379 | 35.8 | 26.7 | 494.4

Growing degree-days| 0.0 | 0.0 | 0.0 | 9.7 65.7) 189.7 318.0 267.7 81.5| 11.7 0.0 0.0 | 944.0

!Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Selected Climate Data' for Wabowden

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -24.6 1-194 1-126| -20 | 6.3 |13.3 |16.9 |151 |84 22 |-10.0|-194| -2.2
Precip. mm 18.0| 16.2 | 17.2| 235 | 43.2 | 61.3| 74.2| 59.9 | 59.0 | 34.4 | 30.7 | 26.6 | 464.2

Growing degree-days| 0.0 | 0.0 | 0.0 | 13.3| 87.2| 250.8 368.9| 313.2/117.7| 236 | 0.1 | 0.0 |1174.8

1Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
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Surficial deposits and landforms

In Manitoba this ecoregion, which encompasses part of
the Severn Upland, is underlain by crystalline Archean
massive rocks that form broad sloping uplands and low-
lands. It lies between 285 masl along the Manitoba-On-
tario boundary to 210 masl along the Grass and Nelson
rivers to the west.

Strongly glaciated, the ecoregionis characterized by ridged
to hummocky bedrock outcrops covered with discontinu-
ous veneers and blankets of acidic sandy till in the south,
and calcareous, sandy to loamy cobbly glacid till in the
north. Veneer bogs, flat bogs and gently sloping clayey
glaciolacustrine blankets and veneers occupy large areas.
Local areas of prominent, ridged fluvioglacial deposits
(local relief can exceed 30 m) also occur. Slopes range
from 10 to 30 percent.

The ecoregion contains many small to medium sized lakes
and a large number of medium to large lakes which are
linked by the Nelson, Stupart, Hayes and Godsrivers and
their tributaries.

Soils

Organic Cryosol s associated with veneer and peat plateau
bogs are dominant in the northern half of the ecoregion,
whileinthe southern half, Organic Mesisolsand Fibrisols
are the dominant organic soils. Eutric and Dystric
Brunisolson loamy fluvioglacial and glacial till and Gray
Luvisols on exposed silty to clayey glaciolacustrine and
fluvioglacial deposits are more prevalent in the southern
section. Granite bedrock outcrops occur throughout the
ecoregion.

Permafrost is widespread in the northern peatlands, but
is only sporadically distributed in the south. Permafrost
in mineral soilsismuch lesscommonandisonly foundin
the northern half of the ecoregion. Mineral soil profiles
often exhibit uneven, discontinuous or distorted soil hori-
zon development. These properties and such peri-glacial
features as relic earth hummocks and non-sorted circles
are evidence of past and present effects of permafrost on
the landscape surface.

Vegetation

This ecoregion lies between the colder, peatland-domi-
nated Hudson Bay Lowland Ecoregion to the north, and
the warmer Lac Seul Upland Ecoregion to the south.

The forest in this ecoregion is dominated by medium to
tall closed stands of black spruce, jack pine and some pa-
per birch, with understoreys of feather moss, rock cran-
berry, blueberry, Labrador tea and lichen. White spruce,
balsam fir and trembling aspen occur in the warmer,
moister sitesin the southern sections, especially along riv-
ers. Black spruce is the climax species, but frequent for-
est fires have reduced the distribution of mature stands.
Drier sites support black spruce and/or jack pine stands
with more open canopies. Bedrock exposures have few
trees and are covered with lichens.

Stunted closed and open stands of black spruce with Lab-
rador tea, blueberry, bog rosemary and sphagnum mosses
form the vegetation on bogs. Sedges, brown maosses, shrubs
and tamarack in varying mixturesform the dominant veg-
etation on fens.

Wildlife

The ecoregion provides habitat for moose, black bear,
woodland caribou, lynx, wolf, beaver, muskrat and snow-
shoe hare. Waterfowl including ducks, geese and pelicans
use the region. Other common bird speciesfound include
sandhill crane, spruce grouse, willow ptarmigan, raven,
Canadajay and many passerine bird species.

Land Use

The ecoregion is generally sparsely populated. However,
thereare several communities, including anumber of First
Nation settlements.

The city of Thompson is by far the largest community
with a population of approximately 15,000 which varies
with the fortunes of the Inco mining and smelting opera-
tion. The western section of the ecoregion supports pulp-
wood and local sawlog forestry. Trapping and hunting,
water-oriented recreation and tourism are other signifi-
cant natural resource uses in this ecoregion.

There are nine ecodistricts within the Hayes River Up-
land Ecoregion in Manitoba.
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Hayes River Upland Ecoregion

Cross-sections through part of Ecodistrict 363, Sipiwesk Lake
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360. Knee Lake Ecodistrict

The Knee Lake Ecodistrict encompasses a somewhat
horseshoe shaped areain the northern part of the ecoregion.

Climate

This ecodistrict is located within a colder subdivision of
theHigh Boreal Ecoclimatic Regionin Manitoba. Thecli-
mate is marked by short, cool summers and long, very
cold winters. The mean annual temperature is approxi-
mately -4.1 °C. The average growing season is 131 days
with about 880 growing degree-days.

The mean annual precipitation is approximately 500 mm,
of which dlightly more than one-third falls as snow. Pre-
Cipitation varies greatly from year to year, but is highest
during the summer months. The average yearly moisture
deficitislessthan 40 mm. Thedistrict hasacold, subhumid
to humid, Cryoboreal soil climate.

The climate station at Gillam airport in the northern part
provides relevant data for this ecodistrict.

Selected Climate Data! for Gillam Airport

(23 047 km?)

o e

Year June-Aug May-Sept July Jan
Temperature °C -4.4 13.3 10.2 15.3 -25.7
Precip. mm (equiv.) 494.4 212.7 312.1 83.5 17.8
Rain/Snow (mm/cm) 312.9/222.1 210.5/2.4 287.0/28.4 83.5/0.0T 0.0T/23.5
Growing degree-days >5°C 944.0 775.0 922.0 318.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Knee Lake Ecodistrict is an undulating to ridged,
(drumlins) loamy morainal plain, extending from Knee
Lake in the south to Stevenson Lake in the north. Eleva-
tions in the Knee Lake area are about 213 masl and ap-
proximately 150 masl in the vicinity of Stevenson Lake.

Drumlin crests are water-eroded, forming concentrations
of bouldersand stony lags. Veneer bogs on gently sloping
glaciolacustrine blankets and veneers, and on lower slopes
of drumlins, are common throughout. Peat plateau bogs
and patterned fens occupy extensive areas of depressional
terrain, and are usually underlain by clayey
glaciolacustrine sediments aswell. Local areas of promi-
nent, kettled fluvioglacial deposits (eskers and esker
aprons), rising 20 to 30 m above the surrounding plain,
and eroded channels along Stupart and Red Fox rivers,

create local relief. Slopes in this ecodistrict range from
level in peat-filled depressions to about 10 to 30 percent
on drumlin ridges, and range from less than 50 m to more
than 150 m long.

The northwestern part of the ecodistrict isin the Nelson
River drainage system. The southwestern and eastern sec-
tions are part of the Hayes River system. Many small to
medium sized lakes with shores largely developed in
unconsolidated materials, and some large to very large
lakesare distributed throughout. Many of the smaller lakes
lie between drumlin ridges. Drainage is northeastward
through the Hayes, Stupart and Nelson rivers, and a den-
dritic drainage system consi stsof many secondary streams.
Theterrain dopes very gently at about 0.6 m per km.
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Soils

The dominant soils in the Knee Lake Ecodistrict are or-
ganic soils including Organic Cryosols associated with
widespread permafrost in peatlands such as veneer and
peat plateau bogs. The non-frozen organic soils are deep
and shallow Fibrisols and Mesisols, which are associated
with veneer bogs (shallow), and flat bogs and patterned
fens(deep). Origin of the organic material ismainly woody,
forest peat and sedge peat.

Significant areas of mineral soils are imperfectly drained
Eluviated Eutric Brunisols on loamy to sandy cal careous
till and sandy to gravelly fluvioglacial deposits. Areas of
Gray Luvisolscan befound onwell to imperfectly drained
clayey deposits. Soil profiles on clayey sediments often
exhibit uneven horizon development, while the surface
shows a pattern of low relic earth hummock. These fea-
tures are evidence of the effect of past and present perma-
frost conditions on soil development.

Climatic conditions are sufficiently severe to prevent ar-
able agriculture and to significantly reduce forest produc-
tivity. In addition, poor natural drainage and slow heat
conductance propertieslimit the usefulness of organic soils
while the lack of rooting depth to dense subsoils, perma-
frost and excessive stoniness severely constrain the use
of mineral soils.

Vegetation

Black spruceisthe dominant tree speciesin the ecodistrict.
Because of the northern location the stands are generally
less than medium height and often more open than stands
farther south.

Due to frequent forest fires, jack pine is acommon com-
ponent of the forest stands. In young regeneration stands
jack pine is often the only, or the dominant, tree species.
Jack pine may remain dominant for one full rotation on
dry, sandy soils, but on finer textured soils, black spruce
invades the stands fairly early. Bedrock outcrops also fa-
vour the development of jack pine-dominated vegetation.

Trembling aspen occurs throughout the ecodistrict, but is
only locally prominent. White spruce is largely confined
to favourable sitesin river valleys and along lakes.

Hayes River Upland Ecoregion

Bog peatlands support stunted black spruce, sphagnum
and other mosses and ericaceous shrubs. Fens have veg-
etation consisting of sedges, brown mosses, shrubs and
stunted tamarack.

Water

The principal sources of water are the many large lakes
such as Knee, Whitefish, Stupart and Stephens lakes, and
the Nelson, Hayes and Stupart rivers, that together with
their tributary streams, drain the ecodistrict.

Land Use

Gillam is the largest community in the ecodistrict and
serves as the main trading and service centre. |Iford and
Split Lake Cree, York Factory, War Lake and Fox Lake
First Nations are the other settlements in the ecodistrict.
Hydro development and related activities have a major
impact on theland along the Nelson River. Trapping, hunt-
ing, fishing, and water-oriented recreation are the domi-
nant land uses.

Hydro Development

Over ninety percent of the electric power produced
in Manitobais generated by hydro-stations on rivers
inthe Boreal Shield and Boreal Plains ecozones. The

Kettle Rapids hydro station near Gillma, one of the
seberal built onthe Nelson River, cameonlineinthe
|ate seventies.

Knee Lake Ecodistrict
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361. Pikwitonei Lake Ecodistrict (4878 km?)

The Pikwitone Lake Ecodistrict is located in north-cen-
tral Manitoba north of the city of Thompson.

Climate

This ecodistrict is situated in a colder subdivision of the
High Boreal Ecoclimatic Region in Manitoba, which is
marked by short, cool summers and long, very cold win-
ters. Themean annual temperatureis-3.5°C. Theaverage
growing season is 136 days with about 930 growing de-
gree days.

The mean annual precipitation is approximately 530 mm,
of which one-third falls as snow. Precipitation varies
greatly from year to year, but is highest during the sum-
mer months. The average moisture deficit isabout 50 mm
over the year. The district has a cold, subhumid to humid
Cryoboreal soil climate.

There is no climate station in the ecodistrict, but the sta-
tion at Thompson Airport (363. Sipiwesk Lake
Ecodistrict), immediately to the south, isrelevant.

Physiography and Drainage

The Pikwitonei Lake Ecodistrict isan undulating to hum-
mocky clayey glaciolacustrine plain. Local granitoid rock
outcrops and their associated discontinuous blankets and
veneers of acidic, sandy, stony glacial till are significant
inclusions. Peat-covered glaciolacustrine clay blanketsand
veneers are more common on level to gently sloping
sites.Organic deposits are widespread and consist of shal-
low veneer bogs on gentler slopes to deep peat plateau
bogs and horizontal fens on low-lying terrain.

Prominent glaciofluvia hills and ridges associated with
an interlobate moraine that runs in a northeasterly direc-
tion from just northwest of Mystery and Moak lakes, con-
tribute the most prominent local relief of up to 75m. El-
evations range from about 275 masl on the moraine to
213 madl in the southwestern section of the ecodistrict
near Thompson to about 183 masl near Split Lake in the
northeast. Slopes range from level in peat-filled depres-
sionsto about 10to 15 percent along irregular, hummocky
surfaces to over 30 percent in the fluvioglacia terrain.
Slopelengthsrange from lessthan 50 m to morethan 300
m. Other local relief isprovided by rocky hummocky highs
that can rise 20 m abovelakes and peat-filled depressions.

<
_a

The ecodistrict is part of a number of watersheds, which
are all part of the Nelson River drainage system. Drain-
ageisprovided by the Nelson River and Burntwood River
and many smaller tributary rivers and creeks. They drain
the numerous medium and small lakes and the few large
lakes in a generally northward direction over terrain that
falls at about 0.6 m per km.

Soils

Most of the soils in the Pikwitonel Lake Ecodistrict are
dominantly well toimperfectly drained Gray Luvisolsas-
sociated with clayey glaciolacustrine deposits. Soil pro-
files on clayey materials frequently exhibit uneven hori-
zon devel opment, and the surface displaysrelic earth hum-
mocks. Thesefeatures are evidence of the effect of former
and present permafrost conditions on soil development.
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Permafrost is widespread throughout the ecodistrict, but
dominantly associated with shallow and deep organic de-
posits. Significant areas of Organic Cryosolsoccur on peat
plateau bogs, and to a lesser extent in veneer bogs. Ve-
neer bogs are dominantly shallow Fibrisolic or Mesisolic
organic soils.

Some Dystric Brunisols are associated with sandy and
gravelly glaciofluvial deposits, while areas of loamy
glaciolacustrine sediments have Eutric Brunisols or weakly
developed Gray Luvisols.

Climatic conditions severely reduce the usefulness of the
eocdistrict for arable agriculture and forestry. In addition,
lack of rooting depth to dense subsoil, low soil tempera-
ture and poor structure severely constrain the use of min-
eral soils. Poor natural drainage, slow heat conductance
properties and presence of permafrost limit the usefulness
of organic soils.

Vegetation

Black spruce is the dominant tree in the ecodistrict. Be-
cause of the northern location, the stands are generally of
medium height and often more open than stands farther
south.

Due to frequent forest fires, jack pine is acommon com-
ponent of the forest stands. In young regeneration stands,
jack pine is often the only, or the dominant, tree species.
Jack pine may remain the dominant species for one full
rotation on dry, sandy soils, but on finer textured soils
black spruce invades the stands fairly early on. Bedrock
outcrops also favour the development of jack pine-domi-
nated vegetation.

Hayes River Upland Ecoregion

Trembling aspen occurs throughout the ecodistrict, but is
only locally prominent. White spruce is largely confined
to favourable sitesin river valleys and along lakes.

Stunted forest is widespread due to the large extent of
peatlands. Bog peatlands support stunted black spruce,
sphagnum and other mosses and ericaceous shrubs. Fens
have vegetation consisting of sedges, brown mosses,
shrubs and stunted tamarack.

Water

The principal sources of water are the numerous lakes,
rivers and streams that flow through the ecodistrict.

Land Use

Pikwitonei is the only community within the ecodistrict.
Hydro devel opment has had an impact. The Hydro gener-
ating station at Kelsey on the Nelson River was initialy
built to provide power for the smelter at Thompson.

Commercial fishing isalimited economic activity on the
larger lakes. Trapping and hunting are dominant natural
resource uses in this area by First Nations people. Sport
fishing, other water-oriented recreation and sport hunting
are popular uses of the land by people from Thompson
and by tourists. The use of timber isonly of local interest.

Pikwitonei Lake Ecodistrict
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362. Silsby Lake Ecodistrict (8093 km?)

The Silsby Lake Ecodistrict is located in north-central
Manitoba.

Climate

Thisecodistrict lieswithin acolder subdivision of theHigh
Boreal Ecoclimatic Region in Manitoba, and is marked
by short, cool summers and long, very cold winters. The
mean annual temperature is-4.1°C. The average growing
season is 131 days with 880 growing degree-days.

The mean annual precipitation is approximately 510 mm,
of which dlightly more than one-third falls as snow. Pre-
cipitation varies greatly from year to year, but is highest
during the summer months. The moisture deficit over the
year is less than 40 mm. The ecodistrict has a cold,
subhumid to humid, Cryoboreal soil climate.

Thereisno climate station within the ecodistrict. The near-
est stations are Thompson Airport (363. Sipiwesk Lake
Ecodistrict) and Gillam Airport (360. Knee Lake
Ecodistrict).

Physiography and Drainage

The Silsby L ake Ecodistrict extends from Cauchon Lake
northward to Atkinson Lake in east-central Manitoba. It
is an undulating to subdued hummocky loamy morainal
plain largely covered by clayey, glaciolacustrine veneers
and blankets.

Because of therather level topography, extensive peatlands
have developed. Veneer bogs occupy a large portion of
the level to gently sloping glaciolacustrine sediments and
till materials. Peat plateau bogs and patterned fens oc-
cupy depressional areas, and are generally underlain by
clayey glaciolacustrine sediments.

Local areas of prominent fluvioglacial deposits also oc-
cur. These materials are in the form of outwash deposits
and eskers, which may stand 20 to 30 m above the sur-
rounding plain. Elevation ranges from about 220 mas! in
the southwest to 160 masl inthe north. Slopesrangefrom
level in peat-filled depressions to about 5 to 15 percent
along undulating and hummocky surfaces. Slope lengths
range from less than 50 m to more than 400 m. Local re-
lief is provided by morainal and glaciofluvial ridges that
may stand 20m above lakes and peat-filled depressions

W
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Theecodistrict is part of two major drainage systems. The
western section is part of the Clearwater River watershed,
which is part of the Nelson River drainage system. The
eastern section is part of the Fox River watershed, which
ispart of the Hayes River drainage system. Themany small
to medium sized lakes, and large and very large lakes, are
more prevalent in the southern half of the ecodistrict. An
irregular network of secondary streams drains the district
generally northward over terrain that falls at about 0.6 m
per km.

Soils

Most of the soilsin the Silsby Lake Ecodistrict are shal-
low organic soils associated with veneer bogs. The ve-
neer bogs have generally developed on gently sloping
clayey glaciolacustrine sediments and on fine loamy till
of the lower slopes of drumlins. The associated soils in-
clude permanently frozen Organic Cryosolsand nonfrozen
Terric Fibrisols and Mesisolsthat have devel oped on for-
est and sphagnum peat. Deep Organic Cryosols are asso-
ciated with peat plateau bogs, and deep Mesisolsarefound
on patterned and horizontal fens, which have developed
in depressional areas.

Significant areas of Gray Luvisols and Eutric Brunisols
can be found on well to imperfectly drained loamy till
and clayey glaciolacustrine deposits. These soils may ex-

98



Boreal Shield Ecozone

hibit uneven horizon development and the surface may
have subdued earth hummock micro-topography. These
features are evidence of the effect of former and present
permafrost conditions on soil development.

Climatic conditions are severe constraints to the use of
theecodistrict for agriculture. A short growing season lim-
its forest productivity. In addition, lack of rooting depth
to dense subsoils, permafrost or bedrock, and poor struc-
ture severely constrain the use of mineral soils. Poor natu-
ral drainage and slow heat conductance properties are
additional limitations to the usefulness of organic soils.

Vegetation

Black spruceisthe dominant tree speciesin the ecodistrict.
Because of the northern location the stands are generally
of medium height and often more open than stands far-
ther south.

Due to frequent forest fires, jack pine is acommon com-
ponent of the forest stands. In young regeneration stands
jack pine is often the only, or the dominant, tree species.
Jack pine may remain the dominant species one rotation
or more on dry, sandy soils, but on finer textured soils,
black spruce invades the stands fairly early.

Hayes River Upland Ecoregion

Trembling aspen occurs throughout the ecodistrict, but is
only locally prominent. White spruce is largely confined
to favourable sitesin river valleys and along lakes.

Stunted forest iswidespread dueto the extend of peatlands
inthedistrict. Bog peatlands support stunted black spruce,
sphagnum and other mosses and ericaceous shrubs. Fens
have vegetation consisting of sedges, brown mosses,
shrubs and stunted tamarack.

Water

The principal sourcesof water arethe many lakes, includ-
ing the large Bear, Utik, Cauchon, Silsby and High Hill
lakes, and the Bigstone River and other streams that flow
through the ecodistrict.

Land Use

Fox Lake First Nation is the only community in the
ecodistrict. Commercial fishing isalimited economic ac-
tivity. Trapping and hunting are other uses of the land.
Water-oriented recreation, especially sport fishing, is on
theincrease in the district.

Northern transportation

Most of the larger northern commu-
nitiesthat are not accessible by road
have airstrips which are operational
year round, and are used for the
transportation of people and the ship-
ping of freight. However, travel to
and from remotelakesfor recreation,
exploration, and hunting still relies
on the float plane.

Silsby Lake Ecodistrict
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363. Sipiwesk Lake Ecodistrict

The Sipiwesk Lake Ecodistrict islocated in north-central
Manitoba.

Climate

This ecodistrict lies within awarmer, more humid subdi-
vision of the High Boreal Ecoclimatic Region in Mani-
toba, which is marked by short, cool summers and long,
very cold winters. The mean annual temperature is -2.4
°C. The average growing season is 149 days with about
1100 growing degree-days.

The mean annual precipitation isabout 500 mm, of which
one-third falls as snow. Precipitation varies greatly from
year to year, and is highest during the summer months.
Average yearly moisture deficit is about 70 mm. The
ecodistrict hasacold, subhumid to humid, Cryoboreal soil
climate.

The climate station at Thompson Airport has the most re-
cent data, while the station at Wabowden is not in opera-
tion anymore. However, the data collected at Wabowden
prior to 1980 is still of value for assessing climate for the
southern part of the ecodistrict.

Selected Climate Data® for Thompson Airport

(15 724 km?)

Year June-Aug May-Sept July Jan
Temperature °C -3.4 13.9 11.1 15.7 -25.0
Precip. mm (equiv.) 535.6 233.5 342.7 84.3 20.3
Rain/Snow (mm/cm) 351.6/200.9 230.8/2.8 320.8/22.6 84.3/0.0T 0.0T/22.5
Growing degree-days >5°C 1038.0 826.0 1011.0 331.0 0.0
1 Canadian Climate Normals, 1961-19980. Atmospheric Environment Service, Environment Canada.
Selected Climate Data® for Wabowden
Year June-Aug May-Sept July Jan
Temperature °C -2.2 15.1 12.0 16.9 -24.6
Precip. mm (equiv.) 464.2 195.4 297.6 74.2 18.0
Rain/Snow (mm/cm) 315.0/147.6 194.1/1.1 286.7/9.7 74.2/0.0 0.1/18.1
Growing degree-days >5°C 1175.0 933.0 1138.0 369.0 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
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Physiography and Drainage

The Sipiwesk Lake Ecodistrict is part of the glacial Lake
Agassiz basin. Asaresult, thisecodistrict isdominantly a
level to undulating clayey glaciolacustrine plain with
prominent, hummocky granitoid rock outcrops generally
capped by glaciolacustrine blankets and veneers. Exposed
bedrock outcrops and outcrops with or without discon-
tinuous veneers of sandy water-worked glacial till aso
occur.

Organic deposition is extensive on gentle slopes and in
depressions. Permafrost iscommon in bog-type peatlands,
but is only very sporadic in mineral soils. Permafrost as
deep as 30 metres has been encountered in the district. It
is believed that the extent of this permafrost is relic and
does not reflect present climatic conditions. However, per-
mafrost will form under the right conditions on suitable
sites but will not extend as deep.

Elevations range from about 244 madl in its southwest
section to about 195 masl near Partridge Crop Laketo the
northeast. Slopesarevariableand rangefrom level in peat-
filled depressions to about 10 to 30 percent along irregu-
lar, hummocky surfaces. Slope lengths range from less
than 50 m to more than 150 m. Local relief isprovided by
rocky hummocky highs that may stand 35 to 40 m above
lakes and peat-filled depressions.

Theecodistrict liesentirely within the Nelson River drain-
age system. The western part is drained through the
Burntwood River, Grass River and Setting Lake water-
sheds, while the eastern part is largely within the Cross
Lakewatershed. The many small, medium and largelakes
aredrained by anirregular bedrock-controlled network of
rivers and secondary streams. Drainage is generally
northeastward from Pakwa and Setting |akes over terrain
that falls at about 0.5 m per km.

Soils

Most of the mineral soils are dominantly well to imper-
fectly drained Gray Luvisols and some Eutric Brunisols
that have developed on clayey deposits. Soil profiles ex-
hibit uneven horizon development, especially in the north-
ern sector, while the surface often has relic earth hum-
mock micro-topography. These features are evidence of
the effect of former permafrost conditions on soil devel-
opment.

Hayes River Upland Ecoregion

The peatlands are acomplex of very poorly drained Typic
(deep) and Terric (shallow) Fibrisolic and Mesisolic Or-
ganic soils overlying loamy to clayey glaciolacustrine
sediments. Organic Cryosols are associated with wide-
spread tracts of permafrost in deep peats (peat plateau
bogs) and shallow veneer bogson very gently slopes. Some
peaty Gleysolic soils that have developed on clayey de-
posits also contain sporadically shallow permafrost, asdo
well drained clay soils under dense black spruce stands.
Bedrock outcrops occur throughout.

Climate constrains the use of the ecodistrict for arable
agriculture, although vegetable crops will do well. The
short growing season limits forest productivity. In addi-
tion, lack of rooting depth to compact clayey subsoilsand
bedrock, poor structure and low soil temperature severely
constrain the use of mineral soils. Poor natural drainage
and heat conductance propertiesare additional limitations
to the use of organic soils.

Vegetation

Black spruce stands form the dominant forest cover. On
bog peatlands, thetreesare stunted and the stands are open,
with sphagnum and feather moss and ericaceous shrub
ground cover. On upland sites the forest stands consist of
dense, closed black spruce-feather mossvegetation. Where
stand closure is more open, shrubs such as green alder
and Labrador tea are often present.

Due to the frequency of forest fires, jack pine and trem-
bling aspen are important forest species, either as pure
stands or as a mixture with black spruce. Since it is the
climax species, black spruce regeneration generally oc-
curs soon after fire. On coarse textured soils and on bed-
rock outcrops, jack pine may maintain its dominance for
amuch longer time.

Fens have shrub, sedge, brown moss and tamarack veg-

etation in varying mixtures, while bogs have black spruce,
ericaceous shrubs, sphagnum and feathermoss vegetation.

Sipiwesk Lake Ecodistrict
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Water

The principal sources of water are the many lakes, rivers
and streams that flow through the ecodistrict.

Land Use

The city of Thompson, which isthe largest community in
northern Manitoba, isthe economic and service centrefor
the ecodistrict and surrounding area. Other communities
include the town of Wabowden and Cross Lake First Na-
tion.

A few attempts at agriculture have been made, but gener-
aly have not been successful. However, short-season veg-
etables are possible. The former experimenta station at
Wabowden carried out tests on the adaptability of grain,
forages aand vegetable varieties.

Activities associated with mining operations and the
smelter at Thompson have had amajor impact on the land
through the construction of roads and railroads and through
the effect of emissions on the vegetation. The ecodistrict
istraversed by aprovincia highway which linksthe com-
munities with the south. Thompson is also served by air
and rail, which links it with the south and the town of
Churchill on the Hudson Bay coast. Forestry activity is
on the increase and timber is shipped viaroad and rail to
the mill at The Pas.

Water-oriented recreation is an increasingly popular pas-
time for residents and tourists. Paint Lake, which isin
part a provincial park, and Setting Lake are especialy
popular. Both lakes have had significant cottage devel op-
ment along their shoresin recent years. Trapping and hunt-
ing are the dominant natural resource uses.

Some of the clayey Gray Luvisols and organic soils have
some potential for arable agriculture, and attempts have
been and are being made to bring some land under culti-
vation, or into pasture.

Pisew Fallsin winter.

Pisaw Falls on the Grass River is
the largest accessiblefallsin Mani-
toba. In winter the spray of thefalls
covers a band of trees along its
shoreswith aheavy coating of hoar-
frost.

Sipiwesk Lake Ecodistrict
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364. Island Lake Ecodistrict

Thelsland Lake Ecodistrict occupies alargetract of land
in east-central Manitoba and northwestern Ontario. The
Manitoba portion of the ecodistrict is divided into north-
ern and southern sections by the Gods Lake Ecodistrict
(365).

Climate

The northern section of this ecodistrict is situated in a
cooler, less humid subdivision of the High Boreal
Ecoclimatic Region in Manitoba, while the southern sec-
tionliesin awarmer, more humid subdivision of the same
ecoclimatic region. Both sections are marked by short,
cool summers and long, very cold winters. The mean an-
nual temperature varies from about -4.1 in the north to
about -1.5°C in the south. The average growing season is
131 daysin the north and 154 daysin the south. Growing
degree-days number from about 900 in the northern sec-
tion to about 1200 in the south.

Mean annual precipitation is about 500 mm in the north
to about 560 mm in the south. About one-third of the pre-
cipitation falls as snow. Precipitation varies greatly from
year to year, and is highest in the summer months. Aver-
age moisture deficits during the year are about 40 mm.
Theecodistrict hasacold, subhumidto humid, Cryoboreal
soil climate.

Selected Climate Data'? for Island Lake Airport

Hayes River Upland Ecoregion

(27 909 km?)

Island Lake Airport is the only climate station in the
ecodistrict. Datafrom thisstation isrelevant for the south-
ern section. Data from Gillam Airport (360. Knee Lake
Ecodistrict) has some relevancy for the northern sector.

Year June-Aug May-Sept July Jan

Temperature °C -1.2 15.8 12.9 17.6 -22.8

Precip. mm (equiv.) N 236.1 N 88.8 21.6
Rain/Snow (mm/cm) N/N 235.8/0.3 N/N 88.8/0.0 0.0T/30.2

Growing degree-days >5°C 1315.0 1001.0 1264.0 391.0 0.0

! Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

2 Data for period 1970-1990.

Physiography and Drainage

The Island Lake Ecodistrict consists of two parts. The
northern section is located north of the Gods Lake
Ecodistrict and the southern section lies around and in-
cludes Idland Lake.

The northern section is an undulating to subdued hum-
mocky morainal plain consisting of calcareous, loamy gla-
cia till. Areas of marine sediments, especialy intheform

of relic beaches are present, as are lateral or interlobate
morainesand minor glaciofluvial deposits. Itisextensively
covered by deep and shallow peatlandsin the form of peat
plateau bogs, collapse bogs and, to a lesser extent, pat-
terned fens and horizontal fens. Lower slopes are exten-
sively covered by shallow peat in the form of veneer bogs.
Permafrost is widespread in the deep peat bogs, but is
more discontinuous in the veneer bogs.
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Hayes River Upland Ecoregion

Elevationsrange from about 180 madl in the southern part
of this northern section to 150 madl in the north. Slopes
generally range from level in peat-filled depressions to
between 5 and 10 percent in upland areas. Slope lengths
are from 50 m to more than 400 m.

This northern section is part of the Hayes River drainage
system and lieslargely in the Gods River watershed. Sev-
eral large lakes and many small lakes are present, along
with several riversin defined valleys, and many streams.
Drainage is in a northeasterly direction over terrain that
falls at arate of lessthan 0.5 m per km.

The southern section of the ecodistrict consists of an un-
dulating to hummaocky till plain. Uplands are character-
ized by granitoid rock outcrops, discontinuous blankets
and veneers of acidic to weakly calcareous, sandy, stony
glacial till. Calcareous, clayey glaciolacustrine blankets
and veneers are common around | sland L ake, but in most
other areas, shallow to deep peat covers glaciolacustrine
clayey sediments on level, gently doping sitesand in de-
pressions. Permafrost is much lesswidespread than in the
northern section, and is quite often relic. Permafrost is
confined to peat plateau and veneer bogs.

Elevations range from about 260 madl in the southwest-
ern part of this southern section to about 215 masl near
Sharp Lake in the northeast. Slopes range from level in
peat-filled depressions to about 10 to 20 percent along
irregular, hummocky surfaces. Slope lengths range from
less than 50 m to more than 150 m. Local relief is pro-
vided by rocky hummocky highsthat can stand 20 m above
lakes and peat-filled depressions.

The southern section of the ecodistrict lies for the most
part in the Hayes River watershed. Only a small part in
the west liesin the Nelson River watershed. Many small,
medium, large and very large lakes and an irregular bed-
rock-controlled network of secondary streams drain over
terrain that falls at about 0.6 m per km.

|and Lake Ecodistrict

Soils

Exposed granitoid bedrock and bedrock-covered by dis-
continuous veneers and blankets of glaciolacustrine and
till deposits dominate the western half of the southern sec-
tion of the ecodistrict. In the remainder of the southern
section, till and glaciolacustrine deposits, the latter espe-
cially in the Island Lake basin, are the dominant
unconsolidated mineral materials. Soils in this section of
the ecodistrict are well to excessively drained Dystric
Brunisols on stony, acidic, sandy till. Gray Luvisols are
found on well to imperfectly drained clayey deposits near
Island Lake. Clayey soil profiles may exhibit uneven ho-
rizon development and/or cryoturbated subsoils, which are
evidence of past permafrost conditions.

Significant areas of peat-filled depressions form a com-
plex of poorly to very poorly drained bogs and fens. The
soilsconsist of deep (Typic) and shallow (Terric) Fibrisolic
and Mesisolic Organic soils, composed of sedge, forest
and sphagnum peat, overlying loamy to clayey
glaciolacustrine sediments. Permafrost is found in peat
plateau and palsa bogs, and sporadically in veneer bogs
developed on gently sloping clayey sediments. Permafrost
islesswidespread than in adjacent ecodi strictsto the north.

In the northern section of this ecodistrict, organic soils
(Mesisols and Fibrisols) and Organic Cryosols are domi-
nant. Eutric Brunisols, and to lesser extent, Luvisols are
found on upland cal careous, loamy till. Permafrost iswide-
spread in peat plateau, palsa bogs, and discontinuous in
veneer bogs. Infrequently, peaty Gleysols have permafrost
in most northern sectors.

Climatic conditions are not favourable for arable agricul-
ture. However, the production of short-season vegetables
is possible. The short growing season also limits forest
productivity. In addition, lack of rooting depth to bedrock,
excessive stoniness, lack of water-holding capacity and
low nutrient retention severely constrain the use of till
soils. Massive subsoils, poor structure and low soil tem-
perature are additional constraintsto the use of clay soils.
Poor natural drainage and heat conductance properties
limit the use of organic soils.
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Vegetation
Black spruceisthe dominant tree speciesin the ecodistrict.

In the northern section, most stands are stunted and open
because of the prevalence of poorly drained organic soils.
On upland sites, the stands are taller and more closed.
Due to frequent forest fires, jack pine is a common com-
ponent of the upland forest stands.

Trembling aspen occurs throughout the northern section
of this ecodistrict, but is only locally prominent. White
spruceislargely confined to favourable sitesin river val-
leys and along lakes.

Bog peatlands support stunted black spruce, sphagnum
and other mosses and ericaceous shrubs. Fens have veg-
etation consisting of sedges, brown mosses, shrubs and
stunted tamarack.

The vegetation in the southern section is very similar to
that of the northern section. However, the upland stands
in the southern section are generally taller and more pro-
ductive, and balsam fir becomes part of the forest mix,
especially in stands around lakes and along rivers.

Hayes River Upland Ecoregion

Water

The principa sourcesof water arethe many lakes, of which
Island Lake isthe largest, and the rivers and streams that
flow through the ecodistrict.

Land Use

There is no road access to the area except in the winter
viawinter roads. Besides the settlement of Island Lake,
there are also Garden Hill, Wasagomack and St. Theresa
Point First Nation communities on the shore of Island
Lake, and Red Sucker Lake First Nation to thenorth. There
are no communitiesin the northern sector of the ecodistrict.

The forests of the southern section can support a limited
forestry, but access and distance to mills are the limiting
factorsat present. The use of forest for fuel and construc-
tion timber isimportant locally. 1sland L ake and some of
the other large lakes support commercial fishing. Water-
oriented recreation such as sport fishing, trapping and
hunting are other significant natural resource usesin this
ecodistrict.

Although rock outcropsare widespread, someof the clayey
Gray Luvisols and organic soils, especialy in the area
around Island Lake, have some potential for arable agri-
culture.

Island Lake Ecodistrict
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365. Gods Lake Ecodistrict

The Gods Lake Ecodistrict occupies the central portion
of the Hayes River Upland Ecoregion and lies amost en-
tirely within Manitoba.

Climate

This ecodistrict lies within a warmer, and more humid,
subdivision of the High Boreal Ecoclimatic Region in
Manitoba. The climateis marked by short, cool summers
and long, very cold winters. The mean annual tempera-
tureis-1.5°C. The average growing season is about 155
days with about 1200 growing degree-days.

The mean annual precipitation isabout 560 mm, of which
one-third falls as snow. Precipitation varies greatly from
year to year, and is highest during the summer months.
The average moisture deficit over the year is about 45
mm. The ecodistrict has a cold, subhumid to humid,
Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The data
from the station at Island Lake (364. Island Lake
Ecodistrict) is relevant to the district.

Physiography and Drainage

The Gods Lake Ecodistrict, which extends from the On-
tario boundary westward to Landing Lake, is an undulat-
ing to hummocky morainal plain of calcareous, sandy to
loamy till deposits. Clayey glaciolacustrine veneers and
blankets occur throughout, and are common on lower
dlopes and in depressions, especidly in the eastern sec-
tion. The fine textured glaciol acustrine sediments are of -
ten covered by shallow peat materials (veneer bog) and
deep peat deposits (northern plateau bog, peat plateau bog,
flat bog, and patterned and horizontal fens). Local areas
of prominent kettled fluvioglacial depositsalso occur. El-
evations range from about 274 mad in the southwestern
section to about 183 madl near Kistigan Lakein the north-
east. Slopesrange from level in peat-filled depressionsto
about 10 to 15 percent along irregular, hummocky sur-
faces, andto over 20 percent along some drumlin and bed-
rock slopes. Slope lengths generally range from less than
50 mto morethan 150 m. Local relief isprovided by rocky
hummaocky highs and drumlinsthat can stand 20 m above
lakes and peat-filled depressions.

(17 670 km?)

%Q\

Except for the most westerly section, which lies in the
Nelson River drainage system, the ecodistrict is part of
the Hayes River drainage system. The many small to me-
diumlakes, and afew largeto very largelakes, are drained
generally northward by an irregular network of riversand
secondary streams over terrain which falls at about 0.6 m
per km.

Soils

Mineral soils are dominantly well to imperfectly drained
Eluviated Eutric Brunisols and Gray Luvisols developed
on loamy to sandy till. Significant areas of Gray Luvisols
are found on upland clayey glaciolacustrine deposits.
Clayey soil profiles may exhibit uneven horizon devel op-
ment with cryoturbated subsoils. Relic earth hummocks
may be present at the surface. These featuresare evidence
of past permafrost conditions.

Significant areas consist of peat-filled depressions that
form a complex of poorly drained bogs and very poorly
drained fens. The soilsonthe bogs consist of deep, dightly
decomposed sphagnum and feather moss peat (Fibrisols)
and moderately decomposed moss and forest peat
(Mesisols). Areaswith permafrost have Organic Cryosols.
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The peat in fens varies also from dlightly decomposed to
moderately well decomposed, with the deeper peat gener-
aly more decomposed than the surface peat.

Shallow peat soils are found on gentle slopes and consist
of dightly to moderately decomposed Sphagnum, feather
moss and/or forest peat. Some Organic Cryosols are asso-
ciated with these peatlands. M ost organic deposits rest on
clayey subsoils.

Permafrost ismore common in the northern section andis
largely associated with organic materials. Peaty Gleysols
and upland soils under dense forest cover may have very
sporadic permafrost distribution.

Climate severely constrains the use of the ecodistrict for
arable agriculture. The short growing season aso limits
forest productivity. Lack of rooting depth to dense subsoils
or bedrock, poor structure, low soil temperatures, exces-
sive stoniness, or lack of water-holding capacity and low
nutrient retention are additional severe constraints to the
use of mineral soils. Poor natural drainage and slow ther-
mal conductance properties are additional limitations to
the usefulness of organic soils.

Hayes River Upland Ecoregion

Vegetation

Black spruce is the predominant tree species in the
ecodistrict and isfound both on upland and organic sites.
Asaresult of forest fires, the upland black spruceis often
replaced by jack pine and, to a lesser extent, trembling
aspen. Tamarack is found on fens and mixed with black
sprucein transitional bog peatlands. Along lakes and riv-
ers, white spruce, balsam fir, trembling aspen and balsam
poplar occur as mixed stands showing better growth than
is the norm for the ecodistrict.

Water

The principal sourcesof water arethemany lakes, of which
Gods and Oxford lakes are the largest, and rivers and
streams that flow through the ecodistrict.

Land Use

Oxford House, God's L ake and God's Lake Narrows First
Nation arethe settlementsin the ecodistrict. Fishing, trap-
ping and hunting are the dominant land uses. Forestry and
water-oriented recreation are other, although limited, uses
of the land.

In thisecodistrict dominated by till deposits, poorly drained
organic materials and bedrock, agricultural development
potential islimited. Some of the clayey Gray Luvisolsand
organic soils have some potential for arable agriculture.

Gods Lake Ecodistrict
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366. Norway House Ecodistrict

The Norway House Ecodistrict is situated just north of
L ake Winnipeg.

Climate

This ecodistrict is located in a warmer, more humid sub-
division of the High Boreal Ecoclimatic Regionin Mani-
toba, and has short, cool summers and long, very cold
winters. The mean annual temperature is-0.8°C. The av-
erage growing season is about 160 days with about 1400
growing degree-days.

The mean annual precipitation isabout 440 mm, of which
about one-third falls as snow. Precipitation varies greatly
from year to year, and is highest during the summer
months. The average moisture deficit over theyear isabout
100 mm. The ecodistrict has a cold, subhumid to humid,
Cryoboreal soil climate.

Thereisaclimate station at Norway House (Norway House
Forestry), but the data is very incomplete and therefore
not presented.

Physiography and Drainage

TheNorway Lake Ecodistrictisalevel to undulating peat-
covered clayey glaciolacustrine plain broken occasionally
by hummocky granitoid rock outcropsthat are associated
with discontinuous veneers of sandy, water-worked gla-
cial till. The peatlands consist of deep horizontal fensand
patterned fensin the southern section. Inthe northern half,
northern plateau bogs and basin fens are more prevalent.

The ecodistrict forms part of the zone where permafrost
isonly sporadic and isonly present in peatlands. The peat
plateau bogs and palsabogsare extensively thermokarsted.
Therefore, collapse bogs and collapse fens are very com-
mon features, which may indicate a diminishing distribu-
tion of permafrost.

Elevations range from about 240 masl near the southern
boundary at Gunisao River to about 210 masl inthe north.
Long, smooth slopes are dominant and range from level
in peat-filled depressions to about 2 to 5 percent . In ir-
regular hummaocky terrain, the slopesrangefrom 10to 15
percent and are from lessthan 50 m to morethan 150 min

(8594 km?)

length. Local relief isprovided by afew rocky, hummocky
highs and along river and lake shorelines that can range
from a few metres to 20 m above lakes and peat-filled
depressions.

The ecodistrict is located at the northeast corner of Lake
Winnipeg, at the headwaters of the Nelson River drainage
way. It includes Playgreen, Kiskitto, and Kiskittogisu
lakes, which occupy asignificant portion of the ecodistrict.
Drainage is northeastward over terrain that falls at about
0.5 m per km.

Soils

Thedominant soilsare poorly to very poorly drained Typic
(deep) and Terric (shallow) Mesisol s associated with fens
and bogs, which overlie cal careous, clayey glaciolacustrine
sediments. Upland areas consist locally of granitoid rock
outcrops, but most bedrock is covered by clayey
glaciolacustrine and occasionally sandy to loamy till de-
posits. Gray Luvisols are associated with well to imper-
fectly drained clayey mineral deposits, while Dystric
Brunisols are associated with the till material.

Organic Cryosol soilsarelocally common, but are gener-
ally much lesswidespread than farther north. In the south-
eastern section, permafrost is very sporadic. Poorly
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drained, peaty Gleysolic soils and Terric (shallow) Or-
ganic soils have developed on gently sloping
glaciolacustrine sediments. Poor natural drainage and heat
conductance properties limit the forest growth capability
of organic soils.

Climate constrains the use of the ecodistrict for arable
agriculture. However, vegetable crops can be grown. The
short season also limits the productivity of forests.

In addition, dense subsoils, poor structure and low soil
temperature are severe constraintsto the use of the clayey
mineralssoils. Poor natural drainage and low thermal con-
ductance properties are additional limitations to the use
of the organic soils.

Hayes River Upland Ecoregion

Vegetation

Black spruce standsform the dominant forest cover. How-
ever, dueto the extent of bog peatlands, most black spruce
stands are open and stunted. On uplands, black spruce
standsare closed and mediumtall. Along riversand lakes,
white spruce and balsam fir areimportant componentsand
may show good growth.

Due to fires, jack pine is an important forest component
on uplands, especially in bedrock-controlled areas and on
sandy deposits. Trembling aspen and white birch are
present on upland sites throughout the ecodistrict aswell.

A significant portion of the ecodistrict consists of very
poorly drained fens which do not support trees at all or at
best, very sparse stands of tamarack or a mixture of
tamarack and black spruce. Therefore, the vegetation in
these fen peatlands is dominantly sedge and shrub veg-
etation.

Water

The principal sources of water are the many lakes, rivers
and streams that flow through the ecodistrict.

Land Use

Norway House First Nation isthe only community, andis
accessible by road. Forestry and fishing arethe major land
use activities. Sport fishing, trapping and hunting are the
other important natural resource uses. Some of the clayey
Gray Luvisols and organic soils have some potential for
arable agriculture.

Norway House Ecodistrict
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367. Gunisao Lake Ecodistrict

The Gunisao Lake Ecodistrict is located in east-central
Manitoba.

Climate

This ecodistrict is situated in awarmer, more humid sub-
division of the High Boreal Ecoclimatic Region in Mani-
toba, and has short, cool summers and long, very cold
winters The mean annual temperature is-0.9°C. The av-
erage growing season is 159 days with about 1350 grow-
ing degree-days.

The mean annual precipitation isabout 470 mm, of which
about one-third falls as snow. Precipitation varies greatly
from year to year, and is highest during the summer
months. The average moisture deficit over theyear isabout
65 mm. The ecodistrict has a cold, subhumid to humid,
Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The near-
est long term station is at Island Lake (364. Island Lake
Ecodistrict), which provides only moderately rel evant data.

Physiography and Drainage

The Gunisao Lake Ecodigtrict is an undulating to hum-
mocky bedrock moraina plain. Granitoid rock outcrops
associated with discontinuous blankets and veneers of
glaciolacustrine clay are common. Depressional areasare
generally occupied by deep peatlandsin the form of basin
fens and flat bogs.

Elevations range from about 270 masl to about 230 madl.
Slopesrangefrom level in peat-filled depressionsto about
10to 15 percent dongirregular, hummocky surfaces. Slope
lengths range from less than 50 m to more than 150 m.
Local relief is provided by rocky hummocky highs that
can stand 20 m above lakes and peat-filled depressions.

For the most part, the ecodistrict lies within the Nelson
River drainage system, but the most northerly fringe is
part of the Hayes River drainage system. The many small,
and the few medium and large lakes are drained by an
irregular bedrock-controlled network of secondary
streams. Drainageisgenerally west and north over terrain
that falls at about 0.8 m per km.

(2989 km?)

Soils

Granitoid bedrock outcrops are a widespread feature of
the Gunisao L ake Ecodistrict, but many outcrops are cov-
ered by sandy till, and more commonly, clayey
glaciolacustrine blankets and veneers.

Upland soils are dominantly well to imperfectly drained
Gray Luvisols that are associated with clayey sediments,
while Dystric Brunisols are associated with till materials
and local glaciofluvial deposits. Clayey soil profiles may
exhibit cryoturbated subsoils, which are arelic of the ef-
fect of past permafrost conditions.

Significant areas consist of peat-filled depressions.
Peatland soils are a complex of poorly to very poorly
drained Typic (deep) and Terric (shallow) Fibrisolic and
Mesisolic Organic soilsoverlying clayey glaciolacustrine
sediments. Permafrost is limited to peatlands and is not
widespread, as the southern boundary of the ecodistrict
marks approximately the southern extent of permafrost.
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Only very isolated patches of permafrost are found in the
most southerly fringe, and likely consist of relic perma-
frost. Collapse features in peatlands are widespread, and
signify apossibly diminishing distribution of permanently
frozen peatlands.

Climate constrains the use of this ecodistrict for arable
agriculture and the short growing season also limits for-
est productivity. In addition, lack of rooting depth to com-
pact clayey subsoils and bedrock, poor structure and low
soil temperature severely constrain the use of minera soils.
Poor natural drainage and heat conductance propertiesare
further limitations to the use of organic soils.

Vegetation

Black spruce standsform the dominant forest cover. How-
ever, due to the extent of peatlands, most black spruce
stands are open and stunted. On uplands, black spruce
standsare closed and medium tall. Along riversand lakes,
white spruce and balsam fir are important forest compo-
nents and may show good growth.

Hayes River Upland Ecoregion

Duetofires, jack pineis an important component on up-
lands, especially in bedrock-controlled areas and on sandy
deposits. Trembling aspen and white birch are al so present
on upland sites throughout the ecodistrict. A significant
portion of the ecodistrict is very poorly drained and con-
sists of fen peatlands which do not support trees at al or,
if so, very sparsely. The vegetation in these fen peatlands
is therefore dominantly sedge and shrub vegetation.

Water
The principal water sources are lakes, rivers and streams.

Land Use

There are no settlements in the ecodistrict. Although the
forestsin the area will support alimited commercial for-
estry, the lack of road access and distance to mills have
precluded its devel opment. Resource useislargely related
to trapping, hunting and fishing. Sport fishing is also an
important resource use. Someof theclayey Gray Luvisols
and organic soils have alimited potential for arable agri-
culture.

Gunisao Lake Ecodistrict
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368. Cantin Lake Ecodistrict (6547 km?)

The Cantin Lake Ecodistrict extends from northeastern
Manitoba into northwestern Ontario.

Climate

This ecodistrict is situated within awarmer, more humid
subdivision of the High Boreal Ecoclimatic Region in
Manitoba, and has short, cool summers and long, very
cold winters. The mean annual temperatureis-1.2°C. The
average growing season is 156 dayswith about 1200 grow-
ing degree-days.

The mean annual precipitation isabout 580 mm, of which
more than one-third falls as snow. Precipitation varies
greatly from year to year, and is highest during the sum-
mer months. The moisture deficit over the year is about
30 mm. The ecodistrict has a cold, subhumid to humid,
Cryoboreal soil climate.

Thereisno climate station in the ecodistrict, but datafrom
Island Lake (364. Iland Lake Ecodistrict) is relevant.

Physiography and Drainage

The Cantin Lake Ecodsitrict isan undulating to hummocky
clayey glaciolacustrine plain that spans the border with
northwestern Ontario. Thetopography isstrongly control-
led by the underlying Precambrian bedrock. The bedrock
appears frequently as outcrops, increasing in occurrence
towards the Ontario border. Associated with the bedrock,
and frequently covering it, are blankets, veneersand hum-
mocky deposits of neutral to acidic, sandy glacial till
largely derived from granitic rock. Depressional areasand
lower slopes have respectively deep to shallow peat de-
positsin the form of flat bogs, northern plateau bogs and
horizontal and string fens. Permanently frozen peat de-
posits are very limited in their distribution.

Elevationsrange from about 305 mas! in the southern sec-
tion to about 244 mad near I and L aketo the north. Slopes
range from level in peat-filled depressions to about 5 to
15 percent along irregular hummocky surfaces. Slope
lengths range from less than 50 m to more than 150 m.
Thelonger slopes are generally associated with peatlands
and glaciolacustrine deposits. Local relief is provided by
rocky hummocky highs that can stand 30 m above lakes
and peat-filled depressions.

The ecodistrict is part of the Hayes River drainage sys-
tem. The many small lakes and the few medium to large
lakes are drained by an irregul ar, bedrock-controlled net-
work of secondary streams. Drainage is generally north-
ward over terrain that falls at about 0.8 m per km.

Soils

The soils in the Cantin Lake Ecodistrict are dominantly
well to imperfectly drained Gray Luvisols on clayey up-
land. Soil profiles may exhibit cryoturbated subsoils,
which are a relic feature of past permafrost conditions.
Dystric Brunisols are the dominant soils associated with
the glacia till materials and with the infrequent sandy
glaciofluvial materials. Exposed granitoid bedrock out-
crops occur throughout the ecodistrict.

Peat-filled depressions are a complex of poorly to very
poorly drained Typic (deep) and Terric (shallow) Fibrisolic
and Mesisolic Organic soils overlying loamy to clayey
glaciolacustrine sediments. Permafrost isvery limited and
only found in peat deposits. The southern boundary of
this ecodistrict marks the southern limit of permafrost.
Poorly drained, peaty Gleysolic soils and very shallow
Terric Mesisolic and Terric Fibrisolic soils are common
on level to gently sloping, clayey mineral soils.
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Climatic conditions constrain the use of the ecodistrict
for arable agriculture and the short growing season also
limits forest productivity. Also, lack of rooting depth due
to compact clayey subsoils and bedrock, poor structure
and low soil temperature severely constrain the use of min-
eral soils. Poor natural drainage and thermal conductance
propertiesarefurther [imitationsto the use of organic soils.

Vegetation

Black spruce stands form the dominant forest cover. Up-
land stands are closed and moderately tall. Due to fre-
quent forest fires, jack pine, and to a lesser extent, trem-
bling aspen, are widely distributed on most upland sites.
Along rivers and lakes, white spruce and balsam fir are
important forest components and may show good growth.
White birch is also present throughout on upland areas.

Bog peatlands support open stands of black spruce, while
fensmay havevery open stunted tamarack. However, most
fens have vegetation dominated by shrubs and sedges.

Hayes River Upland Ecoregion

Water

The principal water sources are the lakes, rivers and
streams that flow through the ecodistrict.

Land Use

There are no settlements in the ecodistrict. The forest in
thisdistrict can support acommercial forestry, but lack of
access and distance to mills has precluded its develop-
ment. Trapping and hunting are the dominant use of natu-
ral resourcesinthisarea. Someof theclayey Gray Luvisols
and some organic soilsin the district offer limited possi-
bilities for arable agriculture.

Cantin Lake Ecodistrict
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Lac Seul Upland Ecoregion

Schematic depiction of selected landscapesin the Lac Seul Upland Ecoregion.
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The cross-sections shown above depict small landscape segments in the three ecodistricts that compose the Lac
Seul Upland Ecoregion in Manitoba The cross-sections show the changein general |andscape characteristicsfrom
west to east through the ecoregion approximately along the 52™ parallel. In Ecodistrict 370, the landscape is
dominated by nearly level peatlands and poorly drained clayey glaciolacustrine uplands. In Ecodistrict 371, the
landscapeis still dominated by peatlands, but there are an increasing number of hummocky bedrock outcrops with
thin clayey glaciolacustrine veneers and thin till deposits. In Ecodistrict 373, the landscape is dominated by hum-
mocky bedrock, lakes in bedrock basins, peat-filled depressions, and shallow to deep sandy till deposits. Vertical
scale is exaggerated 2x, and the vegetation is not drawn to scale.
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Lac Seul Upland Ecoregion

90. Lac Seul Upland Ecoregion

In Manitoba, the Lac Seul Upland Ecoregion extendsfrom
the eastern shore of Lake Winnipeg to the Manitoba-On-
tario border. Only about twenty-five percent of theregion
lies within Manitoba.

Climate

This ecoregion forms a portion of the Mid Boreal
Ecoclimatic Region that extends westward from Lac Seul
in northwestern Ontario, across central Manitobaand Sas-
katchewan to the foothills of the Rocky Mountains in
northern Alberta and southern Yukon. The climate is
marked by short, warm summers and very cold winters.
In the Manitoba portion of the ecoregion, the mean an-
nual air temperature ranges from 0.3 °C to 1.1°C. The
average length of the growing season varies from 166 to
173 days. The number of growing degree-daysrangesfrom
about 1400 to 1475.

The average annual precipitation varies from about 540
mm in the northwest to over 580 mm in the southeast and
varies greatly from year to year. About one-third of the
precipitation falls as snow. Precipitation is highest during
the growing season. Moisture deficitsrange from lessthan
20 mm to about 60 mm. The ecoregion has a moderately
coldto cold, subhumid to humid, Cryoboreal soil climate.
The ecoregion has few climate stations. The only long

Selected Climate Data® for Red Lake Airport

term climate datain the Manitoba part of the ecoregionis
from the now-closed station at Bissett. The Ontario por-
tion has severa stations, among them Red Lake Airport,
Sioux Lookout Airport and Pickle Lake. The data from
these stationsislikely not representative of the more north-
ern sectors. Below is data from Bissett and Red Lake,
which are both located in the southern part of the
ecoregion.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -21 |-16.8 -89 | 14 | 9.2 |153 |18.2 |169 (108 | 45 |-58 | -15.8, 0.7
Precip. mm 28.7| 206| 26.1 | 34.1 | 484 84.0 | 86.9 | 78.1 | 62.7|50.5 | 39.9 | 28.5| 588.5
Growing degree-days | 0.0 | 0.0 0.4| 27.4| 151.4 302.8 423.3 368.2187.9| 55.8| 2.7 0.0 | 1519.9
! Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
Selected Climate Data' for Bissett
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -209| -16.7| -9.2 | 1.8 | 10.0| 15.3| 18.3| 16.7| 10.7| 49 -5.8 | -16.1| 0.8
Precip. mm 29.4| 18.7| 25.4| 42.1| 59.7| 93.8| 71.3| 77.9| 67.3 | 47.3| 33.7| 22.3 | 588.9
Growing degree-days| 0.0 | 0.0 | 0.2 30.1] 180.0| 313.7 409.3 358.5/ 178.9 60.9| 1.8 | 0.0 |1533.4

! Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
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Surficial Deposits and Landforms

The Lac Seul Upland Ecoregion takes in a portion of the
southwestern section of the Severn Uplands of the Cana-
dian Shield. Bordering on the eastern shore of Lake Win-
nipeg, that marks the boundary of the Interior Plains to
the west, the Severn Plain is a region consisting of crys-
talline Archaean massive rocks that form broad sloping
uplands and lowlands. This section of the upland lies be-
tween 335 masl along the Manitoba-Ontario boundary to
218 madl along the shore of Lake Winnipeg.

Ridged to hummocky bedrock outcrops covered with dis-
continuous veneersand blankets of acidic, sandy to coarse
loamy granitic till are dominant along the provincial bor-
der. Level to gently undulating organic deposits overly-
ing clayey glaciolacustrine sediments, broken by local bed-
rock ridges and knolls, are characteristic of theterrain ap-
proaching Lake Winnipeg. Permafrost, whichisvery likely
relic, is very sporadicaly distributed in peatlands in the
northern section of the ecoregion.

Small, medium and large lakes are numerous in the east-
ern, bedrock-dominated section. Lakes of significant size
are few in the peatland-dominated western section, but
small lakes and pools collectively cover asignificant sur-
face area.

The Manitoba portion of the ecoregion lies within the
Nelson River watershed. Drainageisinto Lake Winnipeg
via a large number of streams which are irregular, bed-
rock-controlled in the eastern section, but evolve into
slower, westward-flowing drainage ways crossing the
peatland-dominated terrain along Lake Winnipeg. Major
rivers are the Bloodvein, Pigeon, Berens and Poplar.

Soils

In the eastern section, rock outcrops and shallow and deep
Dystric Brunisolic soils developed on well to rapidly
drained, sandy glacial till are co-dominant. Deep organic
Mesisols and Fibrisols are dominant on peatlandsthat de-
veloped in bedrock-controlled depressional areas.

Towards the west, Gray Luvisols associated with well to
imperfectly drained calcareous loamy to clayey textured
glaciolacustrine soils become co-dominant with shallow
and deep organic Mesisols and Fibrisols, although bed-
rock outcrops and Dystric Brunisols associated with gla-
cial till remain as significant inclusions. The most west-

erly section is dominated by shallow and deep Mesisols
and Fibrisols associated with extensive peatlands, and
Gleysolic soils developed on poorly drained
glaciolacustrine sediments. Significant inclusions of Gray
Luvisolic soils are associated with moderately well to
imperfectly drained glaciol acustrine blankets and veneers
overlying bedrock.

Vegetation

The forest cover is dominated by coniferous species, but
is more mixed than the forest farther north. Black spruce
is the dominant tree species and is especially widespread
on imperfectly drained uplands and bog peatlands. But
due to extensive and repeated fires, the forest cover is
very fragmented. As a result, jack pine, and to a lesser
extent trembling aspen, are common on upland sites.
Where drainage is good, and where soil and climate con-
ditions are more favourable, as in river valleys, around
lakes and on south-facing slopes, white spruce, balsam
fir, trembling aspen and balsam poplar may form mixed
stands of good growth. Deciduous speciestend to be less
abundant in the Manitoba section of the ecoregion.

On uplands, deciduous and mixed stands have diverse
understorys of shrubs and herbs, while coniferous stands
tend to have a feather moss ground cover. Bedrock out-
crops have patchy tree growth, which is often dominated
by jack pine with a understory of low shrubs and a
groundcover of low ericaceous shrubs, mossesand lichens.

Poorly to very poorly drained fens have sedge and brown
moss vegetation and may have a shrub layer, or may sup-
port a tamarack-dominated tree cover with varying com-
ponents of shrubs, herbs and sedges. Poorly drained bogs
generally support open to closed stands of stunted to me-
dium tall black spruce, with understorys of dwarf birch,
ericaceous shrubs, and a moss ground cover. Peatlands
that are transitional in development from fen to bog are
common and the vegetation reflects the transitional as-
pects in its community composition.
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Wildlife

Characteristic wildlife includes moose, black bear, wolf
and woodland caribou. White-tail deer has been expand-
ing its range into the more southern areas in recent years.
Other wildlife in the region includes lynx, ermine, fisher,
mink, red squirrel, beaver, muskrat and snowshoe hare.
Birdsinclude waterfowl such as ducks and geese, raptors
such asbald eagle, great horned owl and red-tailed hawk,
aswell as spruce grouse, herring gull, double crested cor-
morant and turkey vulture.

Lac Seul Upland Ecoregion

Land use

The major communities are Bissett in Manitoba and Red
Lake and Sioux Lookout in Ontario. The Manitoba por-
tion of the ecoregion has several First Nation communi-
ties, a number of which are located on the shore of Lake
Winnipeg.

The most significant economic land useisforestry. Pulp-
wood and local sawlog forestry are extensively developed
in the southern section. Mining is another important ac-
tivity. Tourism and water-oriented recreation, such as sport
fishing and boating are significant uses of natural resources
in the region. The Berens, Bloodvein and Poplar rivers
provide excellent canoeing opportunities. The Bloodvein
has been declared a Heritage River. Other important land
use activities are hunting, trapping and fishing, and the
gathering of herbs for various uses by the First Nations
people.

There are three ecodistricts within the Lac Seul Upland
Ecoregion in Manitoba.

Headframe of mine

Mining for gold hasbeenalong time
activity in Ecoregion 90. The
headframe shown in the picture is
from the mine at Bissett as it ap-
peared about 25 years ago.
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370. Berens River Ecodistrict

The Berens River Ecodistrict is located wholly within
Manitoba. Itswestern boundary isthe shore of Lake Win-

nipeg.

Climate

This ecodistrict lies within a cooler and most humid sub-
division of the Mid-Boreal Ecoclimatic Region that oc-
cursin Manitoba. The climate of the areais characterized
by short, warm summersand long, cold winters. The mean
annual temperature is 0.3°C. The average growing season
is 166 days with about 1450 growing degree-days.

The mean annual precipitation is approximately 540 mm,
of which less than one-third falls as snow. Precipitation
variesgreatly from year to year, and ishighest from spring
through summer. The average moisture deficit over the
year is nearly 60 mm. However, it should be noted that
because of its north-south orientation, the climatic means
for northern and southern sectors of the ecodistrict will
vary significantly from the means presented, which are
for the district as a whole. This ecodistrict has a cold to
moderately cold, humic, Cryoboreal soil climate.

No climate stations are located within the ecodistrict.

Physiography and Drainage

The Berens River Ecodistrict is, for the most part, alevel,
extensively peat-covered lowland broken occasionally by
small tolarge uplands of Precambrian rock outcropsthinly
covered by glaciolacustrine sediments. It lies between the
east shore of Lake Winnipeg at 220 masl and the approxi-
mate 245 mas! contour to the east. It isan areabounded to
the north by the Gunisao River and to the south by the
Bloodvein River, and drains westward to L ake Winnipeg
over terrain that falls at the rate of 0.5 to 1.0 m per km.
Lakes are few and most are of limited area. Most of the
surface waters in the district are associated with the very
small lakes and pools found in the peatland-dominated
terrain, and with the many rivers.

Drainage is poor to very poor in most of the ecodistrict
due to the low relief and the widespread occurrence of
deep and shallow peatlands. Slopes range from level to
lessthan 5 percent and are generally 150 m to more than
1000 m long. The longest unbroken slopes occur in the
northern section on extensive horizontal fen peatlands.

(7466 km?)

Soils

Most of the soilsin this lowland are a complex of poorly
to very poorly drained Typic (deep) and Terric (shallow)
Mesisol organic soils overlying clayey to loamy
glaciolacustrine sediments. Extensive areas have soilsde-
veloped on mesic peat composed of brown mosses and
sedges (horizonta and ribbed fens). Mesisolsand Fibrisols
arealso found on flat bogs, which generally have asphag-
num moss surface peat overlying sedge and brown moss
peat, or peat derived from mosses and forest debris.

Local areas of Dystric Brunisols occur on sandy, very
stony, water-modified till and on wave-built sand and
gravel barsand beaches marking ancient shorelinesof gla-
cial Lake Agassiz. Loamy to clayey poorly drained peaty
Gleysols aso occur as locally significant areas and have
developed on fine textured, calcareous glacial Lake
Agassiz sediments. Sporadic patches of permafrost occur
in the north end of this ecodistrict, but the permafrost is
likely relic.

Severe climatic conditions and lack of natural drainage
and poor thermal conductance properties of the organic
soils are the major limiting factors to arable agriculture.
Under natural conditions, the fen peatlands have no capa-
bility to produce forest stands. However, the flat bogs,

118



Boreal Shield Ecozone

especially the shallow bogs bordering on uplands, have
the capability to produce commercial forests. The clayey
soils have relative high capability to produce commercial
stands of both soft and hard woods.

Vegetation

The vegetation of the ecodistrict reflects the poor drain-
age and dominant organic nature of the soils. The fen
peatlands support vegetation dominated by sedges and
brown mosses, with varying quantities of dwarf birch shrub
and stunted tamarack. The bog peatlands have black spruce
vegetation with ericaceous shrubs and mosses. Transitional
peatlands often support vegetation consisting of a mix-
ture of fen and bog species. Uplands support black spruce,
ader and willow shrubs, and a ground cover of feather
mosses or stands dominated by trembling aspen, balsam
poplar, usually associated with a shrub layer of hazel and
alder.

Lac Seul Upland Ecoregion

Water
The principal sources of water are Lake Winnipeg and
the many rivers that flow into Lake Winnipeg.

Land use

Poplar River, Berens River and Bloodvein First Nations
are the only communities in the ecodistrict. Most eco-
nomic activity iscentred around thefishing industry which
iscarried out largely on adjacent L ake Winnipeg. Thema-
jor land-based natural resource usesare hunting, trapping,
fishing and pulpwood forestry. Forestry activities in the
southern part of the ecodistrict support the pulp mill lo-
cated at Pine Falls on the Winnipeg River. The peatlands
are of limited importance as habitat for waterfow! breed-
ing, but provide habitat for moose and woodland caribou.

Berens River Ecodistrict
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371. Wrong Lake Ecodistrict (21 501 km?)

TheWrong Lake Ecodistrict extendsinto Ontario, but most
of the ecodistrict is located in Manitoba. This ecodistrict
extends from the northern to the southern boundaries of
the Lac Seul Upland Ecoregion.

Climate

This ecodistrict lies for the most part in a cooler, and the
most humid, subdivision of the Mid-Borea Ecoclimatic
Region in Manitoba. The southern part of the ecodistrict
liesin the cooler portion of the subhumid Transitional Low
Boreal. The climate is marked by short, warm summers
and cold, long winters. The mean annual temperature is
0.5°C. The average growing season is 168 dayswith about
1400 growing degree-days.

Themean annual precipitation rangesfrom approximately
460 mm to 600 mm, of which about one-third fallsas snow.
Precipitation varies greatly from year to year, and ishigh-
est from spring through summer. The average soil mois-
ture deficit over the growing season is about 150 to 200
mm. However, it should be noted that because of its north-
south orientation, the climatic means for northern and
southern sectors of the ecodistrict will vary significantly
from the means presented, which arefor the ecodistrict as

Selected Climate Data! for Bissett Airport

a whole. The ecodistrict has a cold to moderately cold,
humid, Cryoboreal, soil climate. Climatic data is avail-
able from the now-closed station at Bissett. The stationis
located in the southern part of the ecodistrict, and there-
fore the climatic datais likely not relevant for the north-
ern sector.

Year June-Aug May-Sept July Jan

Temperature °C 0.8 16.8 14.1 18.3 -20.9

Precip. mm (equiv.) 588.9 243.0 369.9 71.3 294
Rain/Snow (mm/cm) 433.7/170.5 242..3/0.7 364.5/4.7 93.1/0.0 0.1/33.7

Growing degree-days >5°C 1533.0 1082.0 1440.0 409.0 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Wrong Lake Ecodistrict is transitional between the
peat-covered lowland area of the Berens River Ecodistrict
to the west, and the bedrock-dominated Nopiming
Ecodistrict that forms its eastern boundary.

Gently to steeply sloping outcrops of Precambrian bed-
rock thinly covered by glacial drift deposits are dominant
in the eastern part of the ecodistrict. To the west, the bed-
rock is increasingly covered by blankets and veneers of
clayey and silty, glaciolacustrine sediments. The amount
of terrain covered by organic deposits also increasesfrom
east to west and from south to north. The level to very

gently sloping peat-covered depressions are usually un-
derlain by clayey glaciolacustrine sediments.

The ecodistrict lies between the 245 mad contour along
its western boundary, but in the south extends to Lake
Winnipeg, and the 305 masl contour, that forms the east-
ern boundary with the bedrock-dominated Nopiming
Ecodigtrict. Long (morethan 150 m), smooth slopesrange
from level in the peatland terrain to less than 5 percent in
the associated upland areas. Moderately long (50 to 150
m), hummocky or irregular slopes range from 10 to 15
percent in the bedrock-dominated areas, while short, steep
slopes are associated with bedrock outcrops.
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This ecodistrict, bounded to the south in part by the Win-
nipeg River and to the north by the Gunisao River, drains
westward to Lake Winnipeg over terrain that slopes at an
average of 1.0 to 2.0 m per km. It contains a number of
large to very large lakes, which are mostly situated in the
eastern sector. Small and medium lakes occur through-
out, and very small lakes are associated with peatlandsin
the western sector. Many rivers, including the Bloodvein,
Pigeon, Berens, Poplar, Wanipigow, Manigotagan and
Black, and tributary streams flow through the ecodistrict
from east to west. All are part of the Lake Winnipeg east
drainagedivision, whichispart of the Nelson River drain-

age system.

Soils

Bedrock and well drained Dystric Brunisolsthat have de-
veloped on thin, discontinuous, very cobbly and stony
morainal veneers are dominant, especially in the eastern
half. Significant areas of very poorly drained Typic (deep)
and Terric (shallow) Fibrisolic and Mesisolic Organic soils
overlying loamy to clayey glaciolacustrine sediments oc-
cur in the peatlands, which are increasingly more wide-
spread towards the west. Poorly drained Gleysols and
moderately well to imperfectly drained Gray Luvisolic
soils are associated respectively with lowland and upland
glaciolacustrine sediments.

Lack of rooting depth to bedrock, excess cobbles and
stones, coarse surfacetextures, poor water-holding capac-
ity and nutrient retention severely constrain the use of soils
on till deposits. Poor natural drainage and heat conduct-
ance properties limit the usefulness of organic soils.

Vegetation

Due to extensive and repeated fires, the forest cover is
very fragmented. As a result, jack pine, and to a lesser
extent, trembling aspen, iscommon on upland sites. How-
ever, black spruce is the dominant tree species, and is es-
pecially widespread on imperfectly drained uplands and
bog peatlands.

Where drainage is good, and where soil and climate con-
ditions are more favourable, as in river valleys, around
lakes and on south-facing slopes, white spruce, balsam
fir, trembling aspen and balsam poplar may form mixed
stands of good growth. Deciduous and mixed stands have

Lac Seul Upland Ecoregion

diverse understorys of shrubs and herbs, while conifer-
ous stands tend to have feather moss ground cover. Bed-
rock outcrops have patchy tree growth, which is often
dominated by jack pine with an understory of low shrubs
and a groundcover of low ericaceous shrubs, mosses and
lichens.

Poorly drained bogs generally support open to closed
stands of medium tall to stunted black spruce, with
understorysof dwarf birch, ericaceous shrubs, and amoss
ground cover. Fens have a vegetative cover of sedges,
shrubs and tamarack.

Water

The principal sources of water are the many lakesand the
riversthat flow through the ecodistrict to L ake Winnipeg.

Land Use

The largest community in the ecodistrict is the mining
town of Bissett, whose gold mine has opened and closed
many times. The mineis not currently in operation.

TheHollow Water, Little Black River and Sagkeeng First
Nation communities arelocated close to the shore of Lake
Winnipeg and derive economic benefits from the Lake
Winnipeg fishery. Significant pul pwood and local sawlog
forestry isconducted in the southern part of the ecodistrict.
Water-oriented recreation and trapping and hunting are
other important natural resource uses.

As the wetlands in the ecodistrict are dominantly
peatlands, they are of limited importance as habitat for
waterfowl, but provide habitat for moose and woodland
caribou. Limited agriculture, largely in theform of native
hay and alfalfa production, takes place in the most south-
western part of the ecodistrict. In the southern portion,
some of the organic soils have potential for arable agri-
culture.

Wrong Lake Ecodistrict
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373. Nopiming Ecodistrict

The Nopiming Ecodistrict straddles the border with On-
tario, and extends from the southern to close to the north-
ern boundary of the Lac Seul Upland Ecoregion.

Climate

This ecodistrict lies in the cooler, and the most humid,
subdivision of the Mid-Boreal Ecoclimatic Region in
Manitoba. The climate is marked by short, warm sum-
mers and long, cold winters. The mean annual tempera-
ture is 0.8°C. The average growing season is 173 days
with about 1473 growing degree-days.

The mean annual precipitation is approximately 580 mm,
of which about one-quarter falls as snow. Precipitation
variesgrestly fromyear to year, and isgreatest from spring
through summer. However, it should be noted that because
of itsnorth-south orientation, the climatic meansfor north-
ern and southern sectors of the ecodistrict will vary sig-
nificantly from the means presented, which are for the
district as awhole. The district has a cold to moderately
cold, humid, Cryoboreal soil climate.

There are no climate stations in the Manitoba portion of
the ecodistrict. The datafrom the climate station at Bissett
Airport (371. Wrong Lake Ecodistrict) is relevant for the
southern part of the ecodistrict.

Physiography and Drainage

The Nopiming Ecodistrict is an area of prominent hum-
mocky granitic rock outcrops thinly covered by stony,
sandy glacia drift deposits, numerouswave-built sand and
gravel bars and beaches marking ancient shorelinesof gla-
cial Lake Agassiz and numerous small and medium-sized
lakes. The peat-covered depressions are usually under-
lain by clayey glaciolacustrine sediments. Elevations in
the Manitoba part of the ecodistrict range from 305 masl
along itslower western boundary, to 360 mad locally along
the Manitoba-Ontario border. Slopes range from 15 to 30
percent and are from less than 50 m long, while in less
steep terrain, sopes are between 50 m to 150 m long.
Slopes on peatlands are |ess than 1 percent.

The ecodistrict contains alarge number of small and me-
dium lakes as well as afew large to very large lakes. Of
the large number of riversand tributary streamsthat flow
from east to west, the Bloodvein, Pidgeon, and Poplar riv-

(8819 km?)

ersarethelargest. The ecodistrict contains sections of the
Manigotogan, Bloodvein, Berens and Poplar river water-
sheds that drain westward to Lake Winnipeg over terrain
that falls at about 1.0 to 2.0 m per km. These watersheds
form part of the Lake Winnipeg East drainage division,
which is part of the Nelson River drainage system.

Soils

The ecodistrict, which consists mainly of bedrock-domi-
nated terrain, is composed of a mixture of exposed bed-
rock, shallow to very shallow till deposits overlying bed-
rock, pockets of deeper till, and large and small peatlands
in bedrock-controlled depressions.

Mineral soils are dominantly well to excessively drained
Dystric Brunisols devel oped on the acidic, sandy and stony,
water-worked glacial till deposits. Gray Luvisolsarefound
on local glaciolacustrine, calcareous clay deposits. Most
of the soils in peat-filled depressions are a complex of
very poorly drained Typic (deep) and Terric (shallow)
Fibrisolic and Mesisolic Organic soilsoverlying loamy to
clayey glaciolacustrine sediments.

Lack of rooting depth to bedrock, excess cobbles and
stones, coarse surface textures and poor water-holding
capacity and nutrient retention severely constrain the use
of mineral soils on glacial till. Poor natural drainage and
heat conductance propertieslimit the usefulness of organic
soils.
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Vegetation

The vegetation reflects in part the nature of the soils and
the occurrence of bedrock at or near the surface. Aslarge
tracts of the ecodistrict are well to excessively drained,
the ecodistrict is very proneto wild fires. Asaresult, the
forest cover isvery fragmented, both with respect to spe-
cies and age distribution.

Jack pineis the dominant species on shallow sandy soils
(till) and on bedrock outcrops. Understories are generally
low ericaceous shrubs with aground cover of lichens and
mosses. On deeper sandy soils, black spruceismore preva
lent, but jack pine often appears as pure stands or in asso-
ciation with spruce. Fine textured soils tend to support
black spruce.

Peatlands are dominantly deep basin bogs and support
black spruce stands that vary from very open and stunted
stands to stands with relative good growth. Ericaceous
shrubs and feather mosses or sphaghum mosses are asso-
ciated. On deeper soils, especially along rivers and lakes,
white spruce, balsam fir and trembling aspen of good
growth may be found.

Lac Seul Upland Ecoregion

Water

The principal sources of water are the many lakes and the
rivers that flow through the ecodistrict.

Land Use

The settlement of Little Grand Rapidsand the Little Grand
Rapids and Pauingassi First Nations are the only settle-
ments in the Manitoba portion of the ecodistrict. Signifi-
cant pulpwood and local sawlog forestry takes place in
the southern part of the ecodistrict. The pulpwood is sup-
plied to the paper mill at Pine Falls.

Water-oriented recreation such as fishing and boating is
animportant activity. Theriversare noted for their beauty
and the quality of canoeing they provide. Trapping, fish-
ing, hunting and forestry are the dominant land uses by
the First Nations people.

In this bedrock-dominated ecodistrict, the potential for
arable agriculture is very limited, although some of the
organic soils could have potential .

The Bloodvein River
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Several large rivers traverse the
Manitoba portion of the lac Seul
Upland Ecoregion. In the eastern
portion (Nopiming Ecodistrict 373)
they flow over the rugged bedrock
terrain of the Precambrian Shield.
Theseriversare prized by the canoe-
ing recreationist for the challenges
the many rapids and falls offer. The
Bloodvein River has been designated
a Canadian Heritage River.

Nopiming Ecodistrict
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Whiteshell Provincial Park
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Whiteshell Provincial Park is a popular vacation destination for campers and cottagers. Hiking trailsin rugged
bedrock country provides callenges, the many streams and |akes provide good fishing opportunities, while ski-
trails provide winter recreation. The Great Grey owl, Manitoba's provincial bird, isayear-round resident of the
denser coniferous forests.
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91. Lake of the Woods Ecoregion

The Lake of the Woods Ecoregion encompasses the south-
eastern corner of Manitoba and extends a considerable
distance into northwestern Ontario. The region is more
closely identified with the warmer, more humid southeast-
ern mixed forest region than with the colder, drier, closed,
mixed Boreal forest to the north.

Climate

The geographic extent of the ecoregion resultsin signifi-
cant variation in climate between the western and eastern
sectors.

The Manitoba portion of the ecoregion has a climate
marked by short, warm summers and long, cold winters.
Themean annual air temperature rangesfrom about 1.9°C
t0 2.3°C. The average growing season isaround 180 days.
The number of growing degree-daysis about 1600.

The average annual precipitation ranges from about 540
to 650 mm, and varies greatly from year to year. Precipi-
tation is highest during the growing season. Moisture defi-
cits range from about 45mm to around 95 mm. The
ecoregion has a moderately cold, subhumid to humid,
Cryoboreal soil climate.

Selected Climate Data* for Pine Falls

There are several climate stations located within the
ecoregion. Datafor two stationsin Manitobais presented
bel ow.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -19.1 |-16.0 | -75 | 3.2 |11.1 |16.1 |19.3 |17.7 |11.8 55 |44 |-152 | 1.9
Precip. mm 218 | 17.3 | 19.2 | 286 | 58.3 | 83.6 | 70.3| 729|605 | 424 | 256 | 21.9 | 5225
Growing degree-days | 0.0 0.0 1.4 45.6 208.3 336.1451.5 393.3214.3 684 | 4.6 N N
! Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada
Selected Climate Data! for Indian Bay
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -19.2 |-16.0 | -7.4 25| 106|159 | 188|172 |11.3 | 52 | -48 |-15.2 1.6
Precip. mm 29.8 | 23.0 | 28.4| 358 | 59.7|97.2 | 93.7 | 79.8 | 59.7| 36.1 | 30.1 | 29.5 | 602.9
Growing degree-days | 0.0 | 0.0 1.2 | 34.4 | 182.9 324.5/ 427.9| 373.3/192.6| 61.8 | 3.8 | 0.0 [1603.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
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Surficial deposits and landforms

The Lake of the Woods Ecoregion occupies the south-
western section of the Severn Uplands and, along itswest-
ern boundary, asmall portion of the flat, limestone-domi-
nated Manitoba Plain. Therefore, the ecoregion’s under-
lying bedrock consists mainly of massive crystalline
Archean rocks that form broad sloping uplands and low-
lands, but it also contains some prominent Palaeozoic lime-
stone erosion remnants along its northwestern boundary.

The ecoregion lies between the 215 masl (Whitemouth
Lowland) and 390 masl (Bedford Hills) elevations. It is
mantled with thick to thin glacia till, fluvioglacial, and
dominantly peat-covered, glacial Lake Agassiz deposits.
Bedrock outcroppings occur throughout the region, but
are increasingly more frequent in the central and eastern
portions.

The English, Winnipeg, and Rainy rivers are the domi-
nant drainage ways. The ecoregion contains many small
to largelakeswith bedrock-controlled shoresin the north-
ern part.

Soils

Poorly drained Organic Mesisols and Fibrisols are wide-
spread due to the many, frequently extensive, peatlands.
Limited areas of Eutric Brunisols occur in the western
section and are associated with cal careous mixed till and
calcareous glaciofluvial deposits. Dystric Brunisols are
widespread and are associated with the neutral to dightly
acidic coarse till derived from the Precambrian bedrock,
and with acidic glaciofluvia deposits. Gray Luvisols are
also widespread and are associated with well and imper-
fectly drained clayey toloamy cal careous glaciolacustrine
sediments. Significant inclusions are well to imperfectly
drained Dark Gray Chernozemic soils in the west, and
poorly drained Gleysolic soils on calcareous, loamy to
clayey glaciolacustrine deposits.

Besides moderate climatic constraints, the more severe
limitationsto agriculture are dense subsoilsand poor struc-
ture of clay soils, poor nutrient retention and water-hold-
ing capacity, coarse fragments, and coarse surface texture
of till soils. Organic soils have poor natural drainage and
are dow to warm, severely reducing their usefulness to
agriculture.

Vegetation

Theforest cover isvery mixed, characterized by tall, closed
stands of jack pine, trembling aspen, paper birch, white
spruce, eastern white cedar, black ash and white elm. Red
pine and eastern white pine are also present in the Mani-
toba section. Bur oak, trembling aspen, red (green) ash
and jack pine are more common on warmer, drier sitesin
western section of the ecoregion.

Poorly to very poorly drained sites, especialy areas of
shallow and deep peat, have a tree cover dominated by
black spruce and/or tamarack.

Wildlife

Characteristic wildlifeincludes mammals such as moose,
black bear, wolf, lynx and snowshoe hare. Birds in the
region include ruffed grouse, hooded merganser, pileated
woodpecker, bald eagle, turkey vulture, herring gull as
well as many waterfowl and songbird species.

Land use

Pulpwood extraction and the associated paper product in-
dustry, and local sawlog forestry, are the dominant uses
of the natural resources. Camping, cottaging and water-
oriented recreation, especially fishing and boating, are also
very important activities in the ecoregion. Trapping and
hunting are the significant land uses, and of special im-
portance to First Nations people.

Arable agricultureislimited to small holdings on mainly
clayey glaciolacustrine soilsin the lowlands along rivers
and streams where drainage has been improved. Grains
for livestock feed, oilseeds and hay crops are the crops
most likely grown in the region.

There are five ecodistricts within the Lake of the Woods
Ecoregion in Manitoba.
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375. Stead Ecodistrict (4855 km?)

The Stead Ecodistrict is the most western ecodistrict of
the Lake of the Woods Ecoregion, and extends from the
region’s northern boundary to the International Boundary
with the United States.

Climate

This ecodistrict liesin amore humid and cooler subdivi-
sion of the Subhumid Low Boreal Ecoclimatic Regionin
southern Manitoba. The climateis characterized by short,
warm summers and long, cold winters. The mean annual
temperatureis 1.9°C. The average growing season is 180
dayswith about 1600 growing degree-days.

The mean annual precipitation is approximately 530 mm
with greater amountslocally east of L ake Winnipeg. About
one-fifth falls as snow. Precipitation varies greatly from
year to year, and is highest from late spring through sum-
mer. The average moisture deficit over the year is nearly
90 mm. The ecodistrict has a moderately cold, humid,
Cryoboreal soil climate.

The climate data from the Pine Falls station isrelevant to
the ecodistrict.

Selected Climate Data* for Pine Falls

Year June-Aug May-Sept July Jan

Temperature °C 1.9 1.7 15.2 19.3 -19.1
Precip. mm (equiv.) 522.5 226.8 345.6 70.3 21.8
Rain/Snow (mm/cm) 14.3/106.6 226.8/0.0 344.4/1.1 70.3/0.0 21.8
Growing degree-days >5°C N 1181.0 1604.0 452.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Stead Ecodistrict is situated entirely within the bor-
ders of ancient glacial Lake Agassiz basin. Elevations
range from about 290 to 221 masl.

The physiography varies from a level to depressional
glaciolacustrine plain dominated by peatlands, to asmooth,
level to gently undulating water-worked glacia till and
fluvioglacial outwash plain, to irregular hummocky
morainal uplands near L ake Winnipeginthenorthern sec-
tion. Slope lengths range from about 50 m to more than
150 m. The ecodistrict slopes approximately 1.0 m per
km northwestward from its eastern edgetoward L ake Win-

nipeg. Strong local relief of approximately 5 to 30 m oc-
curs along a series of sandy and gravelly ridges and up-
lands near Lake Winnipeg.

Based on its physiography, the ecodistrict may be divided
into four sections.

The central section, extending from north to south, con-
sists of a flat, poorly drained, depressional area which
was once covered by the deep waters of glacial Lake
Agassiz. Themajor portion of this section consistsof thin
to very deep glaciolacustrine clay deposits. Extensive ar-
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eas are covered by shallow and deep peat, and, to alesser
extent, by deltaic and glaciofluvia deposits. An exten-
siveartificial drainage system has been constructed inthis
section, and alarge part of the areaisnow in agricultural
cropping. Slopes are typically smooth and level.

Two other sectionsinclude thetwo heights of land that lie
above the 245 m contour - the Winnipeg Lake Terrace in
the northwest corner of the ecodistrict, and the South-East-
ern Lake Terrace in the more central portion. These sec-
tions have complex landforms that originated from depo-
sition of loamy to sandy, strongly calcareous glacial till,
sandy to gravelly glaciofluvial materials, shallow, loamy
to clayey glaciolacustrine sediments as well as organic
deposits. Therefore, theterrain variesfrom level to gently
undulating plainsto irregular hilly topography inthe Grand
Beach-Victoria Beach area. Some of the sandy deposits
have been modified by wind. Slopes in these areas vary
from 5 to 10 percent along sloping upland faces, to lo-
cally much steeper slopesin the Grand Beach area.

The fourth and most easterly section of the ecodistrict is
largely underlain by Precambrian bedrock and outcrops
of bedrock are common, but become less and less promi-
nent from east to west. This section was also affected by
glacial Lake Agassiz, asis evident from the discontinu-
ous clay deposits along the Winnipeg River and in local
depressions.

This ecodistrict has few lakes. The major rivers are the
Winnipeg and Brokenhead, which drain into Lake Winni-
peg. The western part of the ecodistrict liesin the Lake
Winnipeg south drainage division, while the eastern sec-
tionispart of the Winnipeg River division, which are both
part of the Nelson River drainage system.

Stead Ecodistrict

Soils
The soils in the Stead Ecodistrict have developed on a
variety of materialsunder avariety of drainage conditions.

Most of the soils in the depressiona lowland areas are
poorly drained peaty Gleysolsand Typic (deep) and Terric
(shallow) mesisols developed on dominantly sedge peat.
However, in upland areas, soils are dominantly well to
imperfectly drained Dark Gray Chernozemsthat have de-
veloped on variably calcareous, sandy to loamy, thin and
discontinuous veneers overlying extremely calcareous,
loamy to clayey, water-worked glacial till.

Dark Gray Chernozems, Eutric Brunisols and Gray
Luvisolsare associated with theloamy, calcareoustill up-
lands, while Dark Gray Chernozems and Eutric Brunisols
are associated with calcareous sandy till and sandy and
gravelly glaciofluvial materials. Associated smaller areas
of Gleysolsand Mesic Organic soilsoccur in depressional
locations.

Vegetation

The vegetation of the ecodistrict varies with surficial ma-
terialsand drainage. Under natural conditions, native veg-
etation on poorly drained clayey soilsconsisted of meadow
grasses, sedges, meadow prairie grasses and tall prairie
grasses, while trees grew along streambanks. Since set-
tlement, much of the native vegetation on these soils has
been replaced by agricultural crops. Fen peatlands sup-
port sedge-dominated vegetation with minor components
of tamarack and shrubs, while bog peatlands have black
spruce, shrub and moss vegetation. Extensive areas of fen
have been converted to the commercial production of sod
in the Stead area.

In the southern section of the ecodistrict, eastern white
cedar and alder and other shrubs are locally common on
shallow organic soils and in swamps. The upland areas
and the area along the eastern margin of the ecodistrict
have mixed vegetation consisting of upland forest and
peatland vegetation. Jack pine, trembling aspen and white
birch are the dominant tree cover on coarse textured soils.
Balsam fir and white spruce are found throughout on fa-
vourable sites. Balsam poplar is common on wetter sites,
and deciduous trees such as white elm, ash and bur oak
are found along streams.

128



Boreal Shield Ecozone

Water

The principal source of water for domestic and livestock
use is the variable quality groundwater found in small,
sandy and gravelly aquifers associated with glacial till,
inter-till, beach and fluvioglacia deposits. Limited sup-
plies of fair to good quality groundwater under artesian
pressure is available from Ordovician limestone bedrock
and from Winnipeg Formation sandstone aong the west-
ern edge of the ecodistrict.

Land Use

The ecodistrict contains severa towns, the major ones
being Lac du Bonnet and Pine Falls and the Sagkeeng
First Nation (Fort Alexander) community. All are well
served by anetwork of al-weather roads.

Through the development of an artificial drainage sys-
tem, most of thelevel to depressional glaciolacustrine soils
are now cropped, as are the better drained and smooth till
areas. These soils are used for the production of spring
wheat and other cereal grains, oil seeds and hay crops. A
large percentage of the sedge fens, generally consisting
of uniform, moderately decomposed (mesic) fen pest, has
been drained and converted to the production of sod.
Where organic depositswere thin, the soilshavelost their
peat cover and are now being farmed as mineral soils.
The Julius Bog west of EImais used for the production of
sphagnum moss pest for horticultural use. Areas where
drainage has not been improved, or where the soils are
too cobbly and stony to cultivate, are used for native pas-
ture and hay.

Lake of the Woods Ecoregion

Forested areas support a limited pulpwood and sawlog
forestry. Wooded areas also provide wildlife habitat for
white-tailed deer, black bear, ruffed grouse. Wetlands in
the area, athough dominantly consisting of peat-filled
depressions, provide habitat for moose and waterfowl.

Recreationisamajor land usein the ecodistrict. The qual-
ity beaches along the L ake Winnipeg shore are afavour-
ite destination for large numbers of people from Winni-
peg during the summer months, while the undulating ter-
rain of Grand Beach Provincial Park is valued by cross-
country skiersin winter. The Winnipeg River system of-
fers good sport fishing.

Beaconia beach

e Beaconiabeach isone of the beaches
~_ along the west side of the Stead
Ecodistrict where it borders Lake
Winnipeg. The beaches are a very
popular destination in the summer,
with Grand Beach to the north attract-
ing the largest number of people.

Stead Ecodistrict
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376. Pinawa Ecodistrict

The Pinawa Ecodistrict is largely within Manitoba with
only a small part located in Ontario. The ecodistrict is
transitional from the Stead Ecodistrict to the west and the
Kenora Ecodistrict to the east.

Climate

Thisecodistrict lieswithin the Subhumid Transitional Low
Boreal Ecoclimatic Region in southern Manitoba. The
climateischaracterized by short, warm summersand long,
cold winters. The mean annua temperatureis 2.07°C, the
average growing season is 179 days, and the number of
growing degree-days is about 1600.

The mean annual precipitation is approximately 550 mm,
of which about one-quarter falls as snow. Precipitation
variesgreatly from year to year, and is highest during late
spring and summer. The average moisture deficit over the
year is nearly 80 mm. The ecodistrict has a moderately
cold, humid, Cryoboreal soil climate.

The climatic data from the station at Pinawa WNRE is
moderately relevant to this ecodistrict.

Selected Climate Data* for Pinawa WNRE

(2155 km?)

Year June-Aug May-Sept July Jan

Temperature °C 1.9 17.4 15.0 19.0 -184

Precip. mm (equiv.) 58.5 5.9 358.4 70.6 0.5
Rain/Snow (mm/cm) 429.0/129.5 5.9/0.0 356.0/2.5 70.6/0.0 0.5/24.6

Growing degree-days >5°C 1665.0 1142.0 1548.0 434.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Pinawa Ecodistrict marks the southeastern margin of
the Canadian Shield in Manitoba. It is an area of transi-
tion from the more rugged lake and bedrock-dominated
KenoraEcodistrict on the east to the more subdued Stead
Ecodistrict on the west.

Although hummocky granitic rock outcrops thinly cov-
ered by discontinuous, very stony to bouldery, sandy gla-
cial drift deposits are predominant, wave-built sandy and
gravelly bars and beaches marking ancient shorelines of
glacial Lake Agassiz also occur. Peat-filled depressions
areusually underlain by clayey glaciolacustrine sediments.

Thearealies between the 305 masl contour along itswest-
ern boundary and the 350 masl contour along its eastern
margin. Slopesrangefrom 10to 15 percent and from about
50 to 150 m long. This ecodistrict forms part of the Win-
nipeg River watershed that drainswestward to Lake Win-
nipeg over terrain with an average slope of 2.0 m per km.
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Soils
Most of the ecodistrict is bedrock-controlled terrain in
which bedrock outcrops are frequent.

Mineral soils are dominantly well to excessively drained
Dystric Brunisols that have developed on discontinuous,
sandy textured, stony veneers of water-worked glacial till.
Local areas of Eutric Brunisols occur on sandy bars and
beaches, while Gray Luvisols are found on clayey
glaciolacustrine sediments along the Winnipeg River and
in low-lying areas throughout the ecodistrict. Most of the
clayey sediments in depressions are covered by shallow
to very deep peat deposits. The soils in these pestlands
aredominantly Typic (deep) and Terric (shallow) Mesisols
and Fibrisols, and have devel oped on materialsfrom sedge
to sphagnum moss pest.

Vegetation

Most of the ecodistrict isforested, athough alimited area
isin agriculture and used largely for forage production.
Vegetation varieswith site conditions and reflectsthe tran-
sitional nature of the ecodistrict.

Lake of the Woods Ecoregion

Deciduous trees such as bur oak and ash grow along
streams, especially in thewestern sector. Jack pineisfound
primarily on bedrock and sandy deposits, or in combina-
tion with black and white spruce, balsam fir and trem-
bling aspen on clayey and loamy upland sites. Bog and
transitional pestlands support black spruce, alder and other
shrubs, and aground cover of moss. Sedge with tamarack,
alder and birch shrub form the dominant vegetation in
fens.

Water

The principal sources of water are the Winnipeg River,
the many small and medium sized lakes along the eastern
margin of the ecodistrict and groundwater from sandy and
gravelly aquifers associated with the glacidl till, inter-till,
beach, and fluvioglacial deposits.

Land Use

The largest communities in the ecodistrict are Pinawa,
Seven Sistersand the settlement at Falcon Lake. Cottaging
is a significant land use and is tied to extensive water-
oriented recresation a ong the Winnipeg River system. Lim-
ited pulpwood and local sawlog forestry is important to
the local economy. The ecodistrict provides habitat for
moose and waterfowl.

Water-oriented recreation

The large number of lakes and streams on the
Precambrian Shield offer great possibilites for wa-
ter-oriented recreation. Although many lakes and
riversrequire float-plane or helicopter access, there
are also many lakes and streams that can be easily
reached from roads or viashort portages. Especially
in the provincial parks accessis made easy through
the provision of ramps and parking facilitiesfor ve-
hicles and trailers.

Pinawa Ecodistrict
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377. Kenora Ecodistrict

The Kenora Ecodistrict straddles the border with Ontario
and extends well into that province.

Climate

This ecodistrict lies in the Subhumid Transitional Low
Boreal Ecoclimatic Region in southern Manitoba. The
climateischaracterized by short, warm summersand long,
cold winters. The mean annual temperature is 2.3°C. The
average growing season is 179 dayswith about 1600 grow-
ing degree-days.

The mean annual precipitation is approximately 650 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year, and is highest in spring
and early summer. The average moisture deficit over the
year is about 45 mm. The ecodistrict has a moderately
cold, humid, Cryoboreal soil climate.

Thereis no climate station in the Manitoba portion of the
ecodistrict. The Kenora station in Ontario is the nearest
station, but because of its proximity to Lake of the Woods
the data may not be fully relevant.

Selected Climate Data! for Kenora Airport

(1698 km?)

Year June-Aug May-Sept July Jan

Temperature °C 2.1 17.6 15.0 19.2 -18.5

Precip. mm (equiv.) 623.1 261.1 387.6 91.8 28.2
Rain/Snow (mm/cm) 450.7/187.7 261.1/0.0 381.8/6.0 91.8/0.0 0.3/31.2

Growing degree-days >5°C 1670.0 1167.0 1552.0 440.0 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Kenora Ecodistrict forms a portion of the southern
boundary of the Canadian Shield in Manitoba and north-
western Ontario. Itisan areaof broadly to steeply sloping
uplands, lakeswith bedrock shores, and peat-filled basins
characteristic of the Shield.

Rugged, hummaocky granitic rock outcropsthinly covered
by discontinuous, very stony to bouldery, sandy glacia
drift deposits are predominant. Numerous wave-built
sandy and gravelly bars and beaches mark ancient shore-
linesof glacial Lake Agassiz. Whilethe L ake of the Woods
dominates the ecodistrict, small and medium sized lakes
abound. Peat-covered depressions are usually underlain
by clayey glaciolacustrine sediments.

In Manitoba, the ecodistrict lies between the 305 mad
contour along its western boundary and 360 masl along
the Manitoba-Ontario border. Slopes range from level in
peatlands and gently sloping on sandy outwash plains, to
10 to 30 percent and steeper in bedrock and till areas.
Slopes are generally short in the broken topography and
from 50 to 150 m long elsewhere.

Major rivers in the ecodistrict are the Winnipeg and
Whiteshell rivers. The ecodistrict forms part of the Win-
nipeg River drainage division, which inturnis part of the
Nelson River drainage system, and drains westward to
Lake Winnipeg over terrain that declines 2.0 m per kmon
average.
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Soils

Most of the ecodistrict is rockland consisting of bedrock
outcrops and thin to very thin till veneers, deeper pockets
of till, and shallow peat in undrained depressions. The
bedrock, very shallow till and very shalow peatland ar-
eas are referred to as non-soil areas. These areas cover a
large percentage of the ecodistrict and although the
unconsolidated materials are very shallow, they support
extensive, but open or patchy, forest cover. On shallow
and deep, discontinuous, sandy, stoney and often water-
worked till materials, the soils are dominantly well to ex-
cessively drained Dystric Brunisolic, lithic phase, soils
on the shallow materials and Dystric Brunisolic soils on
the deep till. Local areas of Eutric Brunisols can be found
on sandy bars and beaches, and Gray Luvisols occur on
moderately to imperfectly drained clayey, glaciolacustrine
sediments.

The soilsin peat-filled basins and larger depressionsare a
complex of very poorly drained Typic (deep) and Terric
(shallow) Fibrisolic and Mesisolic Organic soils overly-
ing loamy to clayey glaciolacustrine sediments. Thekinds
of peat in the peatlands are dependent on the develop-
mental history of these peatlands. Sedge and brown moss
peats mixed with remnants of shrubs and/or tamarack de-
velop in fens, while sphaghum moss peat and peat de-
rived from feather mosses and black spruce debris are as-
sociated with bogs.

Vegetation

Because of the predominance of bedrock with shallow till
overlays and rapid drainage of the deeper till deposits,
jack pineisthe most common tree in the ecodistrict. Jack
pine stands generally have alow ericaceous shrub layer,
and alichen and moss groundcover. In areas where forest
fires have not occurred for along time, black spruce, and
to some extent balsam fir and white spruce, may be part
of the stand mixture. White spruce is most likely to be
found on more favourable sites.

Loamy and clayey sitestend to support vegetation domi-
nated by black spruce, trembling aspen, balsam fir and
white spruce. These stands usually have ashrub understory
consisting of hazel, cherries and dogwood, and a
groundcover of herbs, forbs and grasses.

Lake of the Woods Ecoregion

Vegetation on the peatlands is dominantly black spruce,
shrubs and mosses in the bogs, black spruce, tamarack,
shrubs, mosses and forbs in transitional peatlands, and
sedges, brown mosses and shrubsin the fen areas.

Water

The principal sources of water are Lake of the Woods, the
Winnipeg River and its tributaries, and the many small
and medium sized lakes within the ecodistrict.

Land Use

In Manitoba, alarge part of the ecodistrict is occupied by
Whiteshell Provincia Park. Cottaging and camping are
the dominant land use around many lakes and along riv-
ers, which tieto extensive water-oriented recreation. These
recreational opportunities also support resorts, some of
which operatein year-round, catering to cross-country ski-
ing and snowmobiling enthusiasts in the winter.

Rennie isthe only community in the ecodistrict.

Limited pulpwood and, locally, sawlog forestry, as well
astrapping and hunting are common both within and out-
sidethe park area. The ecodistrict provides extensive habi-
tat for moose, white-tailed deer, black bear, snowshoe hare,
bobcat and other small mammals and many bird species.

Kenora Ecodistrict
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379. Whitemouth Ecodistrict (3468 km?)

The Whitemouth Ecodistrict occupies the south-central
part of the southeastern portion of the L ake of the Woods
Ecoregion located in Manitoba. Although it extends into
Ontario along the north shore of Lake of the Woods, by
far the larger part of the ecodistrict lies within Manitoba.

Climate

Thisecodistrict lieswithin the Subhumid Transitional Low
Boreal Ecoclimatic Region in southern Manitoba. The
climate is characterized short, warm summers, and long,
cold winters. The mean annual temperatureis 1.9°C. The
average growing season is 179 dayswith about 1560 grow-
ing degree-days.

The mean annual precipitation is approximately 590 mm,
of which about one-quarter falls as snow. Precipitation
variesgreatly fromyear to year, andishighestin late spring
and summer. The average moisture deficit over theyear is
about 75 mm. The district has a humid, moderately cold,
Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The sta-
tion at Pinawa (376. Pinawa Ecodistrict) and at Sprague
(380. Piney Ecodistrict) are relevant respectively for the
northern and southern parts of the ecodistrict.

Physiography and Drainage

For themost part, the Whitemouth Ecodistrict iscomprised
of avast peat-covered lowland consisting of fensand bogs,
broken occasionally by small islands of very stony, wa-
ter-modified till and by numerous wave-built sand and
gravel bars and beaches marking ancient shorelinesof gla-
cial Lake Agassiz. The ecodistrict islocated between the
320 masl and 350 masl contours.

The beaches and bars are relatively long, narrow ridges
that are 2 to 3 m high and about 30 to 100 m wide. On
uplands, slopes range from level to less than 5 percent
and are more than 150 m long, while peatlands are nearly
level. The ecodistrict drainsfrom its centre northward via
the Whitemouth River over terrain that declines 0.8 m per
km, and southeast toward Lake of the Woods, where it
declines 1.5 m per km on average. The ecodistrict is part
of the Winnipeg River watershed, which inturnis part of
the Nelson River drainage system.

Soils

Most of the soilsin this depressional lowland are a com-
plex of very poorly drained Typic (deep to very deep) and
Terric (shallow) Fibrisolic and Mesisolic Organic soils
overlying loamy to clayey glaciolacustrine sediments.
Most of the peat material isderived from sedgesand brown
mosses, although in the bogs, surface layersare generally
derived from sphagnum and feather mosses with varying
guantities of woody debris.

Mineral soils are dominantly well to imperfectly drained
Gray Luvisols that have developed on variably calcare-
ous, loamy to clayey textured, thin veneers overlying ex-
tremely calcareous, loamy to clayey textured, water-
worked glacial till. Local areas of Eutric Brunisols are
found on sandy bars and beaches. Some loamy to clayey,
gleyed Chernozemic Dark Grey and poorly drained peaty
Gleysolic soils are distributed throughout.
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Vegetation
The vegetation reflectsthe predominance of the peatlands.

Bog peatlands are dominated by black spruce, associated
ericaceous shrubs such as L abrador tea, bog rosemary, and
sphagnum mosses. Fens have dominantly vegetation of
sedges, reeds and brown mosses, shrubs such as willow
and dwarf birch and tamarack on dlightly drier fens. Many
peatlands are in transition from fen to bog, which is re-
flected in the presence of representative vegetation from
both types.

Upland areas have mixed forest vegetation including jack
pine, black spruce and trembling aspen.

Lake of the Woods Ecoregion

Water
The principal sources of water are Whitemouth Lake,
Whitemouth River and Lake of the Woods as well asfair
guality groundwater from sandy and gravelly aquifersas-
sociated with glacial till, inter-till, beach, and fluvioglacial
deposits.

Land Use

Middlebro and Buffalo Point First Nation are the only
settlements in the ecodistrict.

For the most part, surface drainage has not been artifi-
cially altered. The ecodistrict iscurrently used asasource
for pulpwood and, locally, sawlogs. The wooded areas
also providewildlife habitat for white-tailed deer, moose,
black bear, ruffed grouse and many other mammals and
birds. Except for the few lake margins, wetlands in the
areaare dominantly peatlands and are of littleimportance
as habitat for waterfowl.

Western painted turtle

The Western painted turtle is one of
two species of turtles in Manitoba,
the other being the Snapping turtle.
The Western painted turtle occurs
throughout Manitobawherethereare
bodies of water with sedges and
reeds. Because it likesto bask in the
sun, thisisthe turtle most commonly
seen.

Whitemouth Ecodistrict
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L ake of the Woods Ecoregion

380. Piney Ecodistrict (2464 km?)

The Piney Ecodistrict occupies the southwestern part of
the Manitoba portion of the L ake of the Woods Ecoregion.

Climate

This ecodistrict lies within the Low Boreal, Subhumid
Transitional Ecoclimatic Region in southern Manitoba.
The climateis characterized by short, warm summers and
long, cold winters. The mean annual temperatureis2.1°C.
The average growing season is 180 days, and growing
degree-days number about 1600.

The mean annual precipitation is approximately 580 mm,
of which about one-fifth falls as snow. Precipitation var-
ies greatly from year to year, and is highest in late spring
and summer. The average soil moisture deficit over the
year is about 80 mm.

Climatic data from the Sprague station is presented be-
low.

Selected Climate Data' for Sprague

Year June-Aug May-Sept July Jan
Temperature °C 2.1 17.5 14.9 18.9 -18.1
Precip. mm (equiv.) 605.3 270.0 399.2 93.3 26.7
Rain/Snow (mm/cm) 484.0/121.3 270.0/0.0 396.5/1.7 93.3/0.0 0.2/26.4
Growing degree-days >5°C 1656.0 1145.0 1541.0 430.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

For the most part, the Piney Ecodistrict is comprised of
the sandy Bedford Hills - Whitemouth Lake upland situ-
ated above the 320 masl contour and rising to a height of
396 masl.

The ecodistrict ranges from a smooth, level to gently un-
dulating and hummaocky (in places duned) upland. Wave-
cut terraces occur along sharply doping faces. Slopesrange
from level to more than 10 to 15 percent, and range in
length from about 50 m to more than 150 m. Loca relief
aong upland faces is more than 60 m above surrounding
lowlands. From the highest point, relief fals at an aver-
age rate of approximately 3.2 m per km to the northwest,

and at the rate of 6.0 m per km southwestward. Some mi-
nor relief of approximately 1 to 3 m occurs along terrace
faces.

Thenorthern and central partsof the ecodistrict aredrained
by the Whitemouth River, which is part of the Winnipeg
River drainage division. The remainder of the district is
drained via the Sprague River, which drains into the
Roseau River, which is part of the Red River drainage
division. Both systemsare part of the Nelson River drain-

age system.
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Soils

Soils on the sandy, weakly calcareous to neutral
glaciofluvial, morainal and eolian deposits are generally
well to excessively drained Dystric Brunisols. Eutric
Brunisols and Gray Luvisols have developed on variably
calcareous, sandy to loamy thin veneers overlying ex-
tremely cal careous, loamy to clayey textured water-worked
glacia till. Local areas of Regosols are found in areas
where dune formation has occurred in the not-too-distant
past.

Most of the soilsin depressional lowland areas are poorly
drained, peaty Gleysols and complexes of deep (Typic)
and Terric (shallow) organic soils overlying loamy to
clayey lacustrine sediments.

Vegetation

Vegetation varies with drainage and soil texture. Sandy
and gravelly, well to excessively drained soils support for-
est vegetation dominated by jack pinewith low ericaceous
shrubs such as blueberry and bearberry, and aground cover
of lichens and mosses. Medium to fine textured soils sup-
port various mixtures of jack pine, black spruce, balsam
fir, trembling aspen, white birch with alder, willow and
other shrubs, and ground cover varying from mosses to
grasses and forbs.

The organic soils support black spruce, tamarack, sedge
and moss vegetation depending on the hydrology of the
peatlands.

Lake of the Woods Ecoregion

Water

The principal sources of water for domestic and livestock
use are good quality groundwater from sandy and grav-
elly aquifers associated with the glacial till, inter-till,
beach, and fluvioglacia deposits.

Land Use

Woodridge and Sprague are the largest communities in
the eocdistrict.

A limited portion of the minera soilsis cultivated. Only
those soils with improved drainage in the lowland areas
are cultivated for the production of spring wheat and other
cereal grains, oil seedsand hay crops. Areaswheredrain-
age has not been improved or where the soils are too
droughty or too cobbly and stony to be cultivated, are used
mainly for pulpwood and local sawlog forestry, or for
native pasture and hay production.

Thewooded areas providewildlife habitat for white-tailed
deer, black bear, bobcat, ruffed grouse and many other
birds and small mammals. Wetlands are dominantly
peatlands and only provide limited habitat for waterfowl,
but provide important habitat for moose.

Piney Ecodistrict
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Boreal Plains Ecozone

Boreal Plains Ecozone

The Boreal Plains Ecozone ex-
tends as a wide band from the
Peace River area of British Co-
lumbia in the northwest to the
southeastern corner of Manitoba
Unlike the neighbouring Boreal
Shield, this ecozone is not
strongly bedrock controlled, has
few bedrock outcrops and has
considerably fewer lakesthan the
Boreal Shield.

T
A i

Climate

The climate of this ecozone is
strongly influenced by continen-
tal climatic conditionsand istypi-
fied by cold winters and moder-
ately warm summers. The mean
annual temperature ranges from between -2°C to 2.5°C.
The mean annual precipitation increases from 300 mmin
northern Alberta to 600 mm in southeastern Manitoba.
Theaverage number of effective growing degree-daysover
5°C ranges from 1000 to 1200. The ecozone has a
subhumid, moderately cold Cryoboreal soil climate.

Data from climate stations at The Pas and Steinbach rep-
resent respectively the northern and southern sections of
the Manitoba portion of this ecozone.

Climate Data! (Annual Means) for the Manitoba portion of the Boreal Plains Ecozone

Temperature Precipitation Degree-Days Frost FreePeriod?
Station (°C) Rain (mm) | Snow (cm) | Total (mm) (>5°C) (days)
The Pas A. -0.3 323.3 170.2 451.9 1395.0 114.0
Steinbach 24 405.1 122.3 527.3 1771.0 114.0

! Canadian Climate Normals, 1960-1990. Atmospheric Environment Service, Environment Canada.
2 Canadian Climate Normals, 1950-1980. Atmospheric Environment Service, Environment Canada.

Surficial Deposits and Landforms

The ecozone is underlain by Cretaceous shales and
Palaeozoic limestones and dolomites. The landscapeis a
composite of nearly level to gently rolling plains consist-
ing largely of hummocky and kettled to gently undulating
morainal till deposits and level to depressional
glaciolacustrine sediments. Surface materials are usually
deep, tending to mask the underlying bedrock topogra-
phy. Wetlands, including peatlands, cover between 20 to
50 percent of the ecozone.

Soils

The dominant soils of this ecozone are Luvisols, but in
the southern portion, Dark Gray and Black Chernozems
become more widespread. In the north, Brunisols and or-
ganic soils are increasingly more prominent.
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Vegetation

White and black spruce, jack pine and tamarack are the
main coniferous species. Broadleaf trees, particularly
white birch, trembling aspen and balsam poplar are most
numerous in the transitional section leading to the Prairie
Ecozone. Black spruce and tamarack increase strongly in
dominance in the northerly sections of the ecozone.

Wildlife

Characteristic mammals in the Manitoba section of the
ecozone include woodland caribou, white-tailed deer,
moose, wapiti, coyote, black bear, marten, fisher, lynx and
chipmunk. Representative birdsinclude boreal owl, great
horned owl, red-tailed hawk, blue jay, rose-breasted and
evening grosbeak, Franklin's gull and brown-headed
cowbird. White pelican, cormorant, herring gull, heron
and tern are also prominent.

Land Use

Agricultural development has madeinroadsinto the south-
ern and northwestern areas of this ecozone. However, the
principal use of thisregion remains the sustainable use of
the forest resource for pulpwood and sawlogs. Hunting
and trapping are also on-going activities, as are commer-
cial fishing operations on the larger lakes. Tourism and
recreation are growing industries and are centred prima-
rily on water-oriented recreation and the use of provincial
and national parks.

There are four ecoregions within the Boreal Plains
Ecozone in Manitoba.
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The Boreal Plains Ecozone contains alarge variety of landscapes.
The two upper pictures are from the Cedar Lake Ecodistrict, part
of the Mid-Boreal Lowland Ecoregion. The jack pine stand in the
pictureto theleft is growing on deep, well-drained, extremely cal-
careous, sandy loam till. The picture above shows a site with ex-
tremely shallow soils. The soil material consists of shallow rubble
over limestone bedrock. Wild fireisacommon occurrence on both
land types, but forest regeneration is much better on the site shown
in the left picture.

Thefirst of thetwo lower pictures shows
an areain the Gypsumville Ecodistrict.
A shrub fen (with some |ate spring snow
remaining) is in the foreground, and
mixed coniferous forest on higher till is
seen in the background. Most of this
ecodistrict consists of forested lands or
peatlands, although some of the area has
been cleared for the production of cere-
als and tame hay. The second picture
showsthe potholelandscapein the Swan
River Ecodistrict west of the Riding
Mountain Upland Ecodistrict.
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Plate BP1.

Carbonate bedrock. The Boreal Plains Ecoregion is
underlain by dolomite and limestone in the northern and
eastern sectors. These carbonate rocks are bordered to the
west and south by a mixture of limestone, dolomitic and
shale bedrock, while the uplands in the southwestern
sector are underlain by shales. The carbonate rock was
severely eroded by glacier ice. The materials were
reworked and deposited asthe characteristically highlime
tills of the Interlake, and were mixed with shale materials
and deposited as mixed tills in southwestern Manitoba.
The carbonate rock is usualy very strongly fractured,
which alowsfor vertical and horizontal drainage.

Plate BP2.

Forest stand on high-lime till. The
high-lime till is sandy loam to loam
textured. Soil development isgenerally
shallow due to the amount of free
carbonates present, and the soils may
still be calcareousin the surface. Forest
growth is variable due to variation in
carbonate levels, texture, drainage and
depth to bedrock. In the Interlake
stands are dominated by trembling
aspen while farther north they consist
of largely of black spruce and/or jack
pine with varying admixtures of
trembling aspen and white birch.
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Mid-Boreal Lowland Ecoregion

Plate BP3.

Ridge and swale landscape. Ridge and swale topography is common in the Interlake. The glaciers created this
landscape of semi-paralel highs and lows. Asthe landscape pattern is perpendicular to the general slope of the land,
the lows are very wet. The lows are dominated by sedge, meadowgrass and reed vegetation, while the ridges support
trembling aspen, balsam polar and a variety of shrubs.

Plate BP4.

Garter snakesin limestone sinkhole.
Rainwater percolating through
limestone bedrock results in the
formation of sink-holes or caverns.
Some of these sinkholes are used by
garter snakes to hibernate below the
frost-line. In spring they emerge to
mate, and to migrate to the swales,
where they hunt frogs and insects.
Significant concentrations of garter
snakes are found in sinkholes near
Narcisse in the Manitoba Interlake
region.
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Mid-Boreal Lowland Ecoregion

Plate BP5.

Shallow Orthic Dark Gray Chernozemic soil on high-
limetill. The soils on the high-limetill are generally very
shallow and stony. High levels of free carbonates retard
soil development, especialy the movement of sesquioxides
and clay.

r

Plate BP6.
Interlake landscape. Some of the high-lime till areas have been cleared for arable agriculture, but significant areas
remain as forest and wetlands. Significant areas have reverted back to shrub-land after clearing. Cereal and hay
production are major agricultural land uses, when soil drainage and stoninessarerelatively favourable. Lessfavourable
areas are commonly used for livestock grazing.
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Plate BP7.

Mixed forest on Duck Mountain. The
Porcupine Hills, and Duck and Riding
Mountain ecodistricts contain some of
the most productive forest stands in
Manitoba. The forest consists
predominantly of mixed stands of
hardwoods and softwoods.

Plate BP8.

Orthic Gray Luvisolic soil on clayey till. Some glacia
till deposits on the uplands are clay textured, and are
derived from the local shale mixed with minor quantities
of high-limematerialsfromthelowland plains. Onwell to
imperfectly drained sites , the soils have distinct, well
developed A and B horizons. They arevery productivefor
forest growth.
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Mid-Boreal Lowland Ecoregion

Plate BP9.

Orthic Gray Luvisolic soil on loamy till. Glacia till
deposits on the slopes of the uplands consist of a mixture
of materias derived from carbonate bedrock, shales and
Precambrian bedrock. These productive forest soils are
generally loamy, moderately well drained, moderately to
strongly calcareous and contain moderate quantities of
coarse fragments. As the soil developed under forest
vegetation, carbonates have been leached from the upper
part of the profile, resulting in a light gray, platy A
horizon, underlain by a well-developed B horizon
enriched in clay.

Plate BP10.
L ouisiana-Pacific oriented fibreboard mill with stacks of trembling aspen wood. The establishment of the
fibreboard mill in Minitonas creates amarket for aspen wood in the Porcupine, Duck Mountain and surrounding areas.
Until recently the market for trembling aspen wood was limited. Hardwood was often left standing after the softwood
was removed. The increased demand for trembling aspen required new forest management strategies.
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Mid-Boreal Lowland Ecoregion

Plate BP11.

Mixed forest inthelnterlake. Thelnterlake are supportsextensive stands of trembling aspen mixed with white spruce,
although forest growth is variable. Trembling aspen on high-lime till soils are often stunted with poor form. Forest
growth is much better in areas with clayey and loamy glaciolacustrine surface sediments.

Plate BP12.

Clay loam textured glaciolacustrine sedimentsnear Arborgin thelnterlake. Thelevel glaciolacustrine sediments
in the southeastern sector are extensively used for arable agriculture. Crops are dominantly cereals, but also include
canola and afafa.
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Mid-Boreal Lowland Ecoregion

148. Mid-Boreal Lowland Ecoregion

The Mid-Boreal Lowland Ecoregion occupies the north-
ern section of thelow-lying Manitoba Plain from the west-
ern shore of Lake Winnipeg to the Cumberland L owlands
in Saskatchewan.

Climate

This ecoregion is part of the Subhumid Mid-Boreal
Ecoclimatic Region that forms a continuous belt extend-
ing from Lac Seul in northwestern Ontario, across central
Manitoba and Saskatchewan to the foothills of the Rocky
Mountains in northern Alberta and the southern Yukon
Territory. The ecoregion has short, moderately warm sum-
mers and long, cold winters. The mean annual air tem-
perature ranges from -0.4°C to 1.2°C. The average grow-
ing season ranges from 162 to 172 days, and the number
growing degree-days ranges from nearly 1300 to over
1500.

The average annual precipitation ranges from about 450
mm to about 575 mm. Precipitation varies greatly from
year to year and is highest during the growing season.
Average moisture deficits range from nearly 60 mm to
about 125 mm. The region has amoderately cold to cold,

Selected Climate Data! for The Pas Airport

subhumid to humid, Cryoboreal soil climate.

Climate data from The Pas Airport and Grand Rapids
Hydro is given below.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -21.4|-175|-10.0) 05| 8.7 | 148 | 17.7 | 16.4 | 9.9 3.5 -7.7 | -18.0| -0.3
Precip. mm 16.6| 15.1 | 21.0 | 26.2| 33.6] 63.1| 69.1 | 65.0 |58.3 |37.5 | 26.6 | 19.8 | 451.9
Growing degree-days [ 0.0 | 0.0 | 0.0 | 24.0 | 138.0/ 294.0/395.0|352.0 155.0|37.0 | 1.0 | 0.0 1395.0

Selected Climate Data’ for Steinbach

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -19.8 |-17.7 | -9.1 | 05 83 |149 188 |175 |11.2 | 40 | -6.9 |-16.6 | 0.5
Precip. mm 16.4 | 12.8 | 248 | 24.6| 389 | 75.2 | 75.1 | 67.2| 60.7 | 41.5 | 26.8 | 19.4 | 483.4
Growing degree-days| 0.0 | 0.0 | 0.0 24.0| 127.0 298.0 426.0 388.0 188.0| 42.0 | 1.0 0.0 [1494.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Surficial Deposits and Landforms

In Manitoba, thisecoregionisunderlain by flat-lying, low
relief Palaeozoic limestone rock and is covered almost
entirely by glacia deposits of variable thickness. Lime-

stone bedrock is at or near the surface al ong escarpments,
erosion channels and drumlinoid ridges. Lower and
smoother than the Saskatchewan Plain to the west, this
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plain has an elevation ranging from about 350 masl near
the Saskatchewan border to 218 masl at L ake Winnipeg.
Itssurfaceisgenerally level with adistinct, north to south
trending drumlinoid or ridged topographic pattern with
slopesranging from 1 to 5 percent.

Portions of this lowland plain have been smoothed over
by the deposition of clays, silts and sands of glacial Lake
Agassiz which have subsequently been covered by organic
depositsin the form of poorly drained flat bogs and hori-
zontal fens. More pronounced topography in the form of
limestone domeswith slopesranging from 5 to 10 percent
occur north of Clearwater L ake. Beaches marking the suc-
cessively lower water levels of Lake Agassiz wind aong
the prominent The Pas Moraine and along a bare bedrock
escarpment that lies north of Grand Rapids near the north-
western shoreline of Lake Winnipeg.

The most northern part of the ecoregion lies within the
discontinuous permafrost zone. Permafrost is patchy but
widespread in peatlands. The widespread occurrence of
collapse features (thermokarst) indicates that the perma-
frost is barely in equilibrium with the climate.

Large to very large lakes dominate the ecoregion includ-
ing the northern basin of Lake Winnipeg, the northern half
of Lake Winnipegosis, as well as Cedar, Moose, Cormo-
rant, Clearwater and Athapapuskow lakes. The Saskatch-
ewan and Carrot rivers are the major drainage ways. The
ecoregionispart of anumber of watershedsincluding those
of the Minago, Hargrave and William rivers, which are
al part of the Nelson River drainage system.

Soils

Eutric Brunisolson loamy glacial till, and shallow to deep
Organic Mesisolsand Fibrisolsare co-dominant inthe area.
Other soils of significance include Gray Luvisolic soils
that have developed on well to imperfectly drained, very
stony, calcareous, loamy to clayey textured glacial till and
on calcareous, stone-free, clayey and silty glaciolacustrine
deposits.

Eutric Brunisols are present and are associated with an-
cient, subdued sandy beaches of former glacial Lake
Agassiz. Limestone bedrock outcroppings, covered by rub-
ble, are common throughout the ecoregion.

. Mid-Boreal Lowland Ecoregion
Vegetation
In Manitoba, this ecoregion is characterized by mixed
boreal forest. Mediumtotall, closed stands of black spruce,
trembling aspen, balsam polar and jack pine are common
on well to imperfectly drained clayey and loamy tillsand
glaciolacustrine deposits. Black spruce is the dominant
speciesin older stands.
After fire, extremely overstocked stands of jack pine of-
ten develop on well drained sites, while on better sites,
trembling aspen may be the dominant regeneration. Good
mixed stands of black spruce, white spruce, balsam fir
and trembling aspen may be found on suitable sitesalong
lake shores and on alluvial deposits along rivers. Poorly
drained soils support black spruce and shrub vegetation.

Vegetation in bogs consists of black spruce and ericaceous
shrubs and mosses. Fens are dominated by sedges, brown
mosses and varying amounts of swamp birch and tamarack.

Wildlife

Characteristic wildlife includes moose, black bear, wolf,
lynx, red fox and snowshoe hare. Thisecoregion also pro-
vides habitat for waterfowl including various ducks, geese,
white pelican and cormorant. Other birdsinclude various
raptors, sandhill crane and ruffed grouse.

Land Use

Thelargest centres are The Pas and Grand Rapids. There
are also a number of First Nation communities.

A significant part of the ecoregion, especially around Ce-
dar Lake, was flooded as a result of the construction of
the hydro-electric dam on the Saskatchewan River at
Grand Rapids.

Significant pulpwood and local sawlog forestry provides
employment in the ecoregion, with most of the pulpwood
and timber being processed in the mill at The Pas. Water-
oriented recreation, trapping and hunting are also impor-
tant land uses. Servicing thetourist industry provides sea-
sonal employment during the summer. Arable agriculture
islimited to small holdingson clayey glaciolacustrine soils
in the lowlands along rivers and streams, where drainage
has been improved. Grains for livestock feed, oilseeds,
and hay are the common crops.

There are fourteen ecodistricts that occur either wholly
or in part within the Mid-Boreal Lowlands Ecoregionin
Manitoba.
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Mid-Boreal Lowland Ecoregion

663. Playgreen Lake Ecodistrict

The Playgreen Lake Ecodistrict occupies an area in the
northeastern corner of the Mid-Boreal L owland Ecoregion
and extends from the north shore of Lake Winnipeg to the
northern border of the region.

Climate

This ecodistrict is situated within the Subhumid Mid-
Boreal Ecoclimatic Region in Manitoba. The mean an-
nual temperature is 0.1°C, the average growing season is
162 days with about 1400 growing degree-days.

The mean annual precipitation is approximately 470 mm,
of which one-quarter falls as snow. Precipitation varies
greatly from year to year, and is highest from late spring
through summer. The average annual moisture deficit is
about 95 mm. The ecodistrict has a humid, cold to mod-
erately cold, Cryoboreal soil climate.

There are no climate stations in this ecodistrict, but data
from Wabowden (363. Sipiwesk Lake Ecodistrict) isrel-
evant.

Physiography and Drainage

The wide-spread, nearly level peatland that makes up a
large part of thisecodistrict isan extension of the peatlands
found in the Norway House Ecodistrict. This peatland
extends northward from the north end of Lake Winnipeg
between Playgreen, Kiskittogisu and Kiskitto lakesto the
east and Hargrave Lake to the west. The ecodistrict has a
mean elevation of about 256 masl, and elevations range
from about 300 masl near Hargrave Laketo 213 masl near
Playgreen Lake. Regional relief falls at the rate of about
1.1 m per km. Long (more than 150 m), smooth slopes
range from level to lessthan 5 percent. Local relief of 0.5
to 2 m occurs along former Lake Agassiz beaches, while
some of the creeks and rivers have carved 5 to 10 m deep
channels.

(5256 km?)

Soils
Deep to shallow, moderately decomposed Mesisolic or-
ganic soils are dominant and have some potential for ar-
able agricultureif drainage could be economically imple-
mented.

The ecodistrict lies within the discontinuous permafrost
zone. Patches of permafrost occur throughout, but are
confined to peatlands. Collapse scars marking the loca-
tion of former frozen peat plateau and pal sabogsare com-
mon features near Limestone Bay.

Gray Luvisols and Gleysols are associated with clayey
glaciolacustrine sediments, while Eutric Brunisols are as-
sociated with relic beaches.

Lack of natural drainage and poor heat conductance prop-
erties of peat soils are the magjor soil problems.
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Vegetation

The vegetation on the peatlands varieswith peatland type.
Bogs generally support stunted black spruce with
ericaceous shrubs and mosses dominated by sphagnum
species. Fensare generally dominated by sedgesand brown
mosses and contain varying quantities of shrubs such as
swamp hirch and stunted tamarack trees.

Uplands have vegetation that varies with drainage, soil
texture and fire history. Black spruce is widespread, but
following forest fires, jack pine and, to a lesser extent,
trembling aspen, become major forest components. Wet
uplandshave black spruce and mossvegetation with shrubs
such aswillow and alder.

Water

The principal sources of water are lakes, streams and
creeks. Variablequality groundwater can also be obtained
from shallow sand and gravel aquifersassociated withftill,
beach and inter-till outwash and glaciolacustrine depos-
its. Development of wells is poor from Lower Silurian
and Ordovician limestone bedrock formations. Limestone
aquifers consist of fractured rock and both water quantity
and quality are variable.

Mid-Boreal Lowland Ecoregion
Land Use

There are no communities in this ecodistrict.

Most of the soils are not well suited to, and are not used
for, arable agriculture. Most of theland is public land and
portions are leased out for pul pwood and sawlog forestry.
Hunting, trapping and water-oriented recreation are other
important land uses. The habitat isimportant for wildlife
and waterfow! breeding habitat.

Playgreen Lake Ecodistrict
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Mid-Boreal Lowland Ecoregion

664. Namew Lake Ecodistrict (1373 km?)

The Nanew Lake Ecodistrict straddles the border with
Saskatchewan. It is situated in the northwestern corner of
the Manitoba portion of the Mid-Boreal Lowland
Ecoregion, but only about one-fifth of the ecodistrict lies
within Manitoba.

Climate

Thisecodistrict occursin acooler subdivision of the Mid-
Boreal Ecoclimatic Region in west-central Manitoba and
is characterized by short, moderately warm summers and
long, very cold winters. The mean annual temperatureis-
0.4°C, the average growing season is 162 days, and the
number of growing degree-daysis about 1320.

The mean annual precipitation is approximately 475 mm,
of which more than one-quarter falls as snow. Precipita-
tion varies greatly from year to year and is highest from
late spring through summer. The average moisture deficit
over the year is about 85 mm. The district has a humid,
cold to moderately cold, Cryoboreal soil climate.

Theecodistrict hasalong-term climate station at Wanless,
but data is incomplete after 1980.

Selected Climate Data! for Wanless

Year June-Aug May-Sept July Jan

Temperature °C -1.2 154 12.8 16.7 -24

Precip. mm (equiv.) 451.6 189.7 277.2 64.4 17.6
Rain/Snow (mm/cm) 315.5/137.4 189.4/0.3 274.8/2.8 64.4/0.0 0.07/18.2

Growing degree-days >5°C 1254.0 933.0 1198.0 356.0 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

In Manitoba, the Namew Lake Ecodistrict extends from
the The Pas Moraine between the Saskatchewan River
and Lake Athapapuskow westward to the Saskatchewan
border. Relief is terminated abruptly on the southeast by
steep morainic deposits that rise 10 to 15 m above the
surrounding area. Glacial depositsthroughout the areacan
vary in thickness from less than 10 cm on limestone bed-
rock outcrops, to more than 30 m. The ecodistrict slopes
gently eastward at the rate of about 1.0 m per km. Eleva
tions range from 300 madl at the Saskatchewan border to
261 mad at Rock Lake near its eastern edge. The mean
elevation is about 274 madl.

Local relief withinthisrelatively level to undulating shal-
low glaciolacustrine plain occurs along river banks and
lake shores and ranges from 2 to 3 m. Moderately long
slopes (50 to 150 m) range from level to less than 5 per-
cent.

Most of the ecodistrict lieswithin the Saskatchewan River
watershed which is part of the Nelson River drainage sys-
tem. The Goose River and a number of creeks drain sev-
era large lakes, including Namew and Athapapuskow
|akes.
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Soils

The mineral soils are co-dominantly well to imperfectly
drained Gray Luvisols on calcareous, clayey
glaciolacustrine deposits, and Eluviated Eutric Brunisols
and Gray Luvisols associated with well to imperfectly
drained till ridges and uplands. The till is extremely to
very strongly calcareous, very cobbly to gravelly, loam to
clay-loam textured and water-worked. Soil profile devel-
opment on these materials is very shalow (usually less
than 15 cm deep).

Extensive areas of poorly to very poorly drained, shallow
to deep, dlightly to moderately decomposed (fibric to
mesic) organic soils- and sporadic Organic Cryosolswhere
permafrost is present - are found throughout the district.

Poor soil structure, lack of natural drainage, excess
amounts of stones and cobbles, and high lime content as-
sociated with thetill soils are the major limitations to ag-
ricultural use of the soils.

Vegetation

The vegetation reflects the drainage, soil materials and
therelatively northern location. Black spruce is dominant
asaresult of predominance of organic and poorly drained
clayey soils, and is associated with ericaceous shrubs and
mosses. Upland vegetation varies with drainage, texture
and fire history. Jack pineisdominant on coarser textured
upland burn sitesand is associated with ericaceous shrubs,
ader, herbs, mosses and lichens. Other sites may support
trembling aspen with shrubs and herbs. Favourable sites,
especially on mineral soils along creeks and rivers, may
have forest stands with black spruce, white spruce, jack
pine and trembling aspen.

Mid-Boreal Lowland Ecoregion

Water

Approximately 20 percent of the ecodistrict is shallow
ponds, lakes, rivers and streams, which are the principal
sources of water. Variable quality groundwater may be
extracted from shallow sand and gravel aquifers associ-
ated with till, beach and inter-till outwash and deposits.
Development of wells is poor from dominantly Silurian
bedrock formations. Limestone aquifers consist of frac-
tured rock and both water quantity and quality are vari-
able.

Land Use

There are no communities in the ecodistrict.

The ecodistrict is used for the production of pulpwood
and sometimber. A limited portion of the clayey soilsare
cultivated for cerea grains, alfalfa seed and hay crops.
Most of theland ispublic land and some of itisleased as
native pasture and hay. The ecodistrict provides impor-
tant wildlife and waterfowl breeding habitat.

Namew L ake Ecodistrict
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665. Cormorant Lake Ecodistrict

The Cormorant Lake Ecodistrict is located in the most
northern part of the Mid-Boreal Lowland Ecoregion in
Manitoba.

Climate

Thisecodistrict isinawarmer subdivision of the Subhumid
Mid-Boreal Ecoclimatic Region in Manitoba. Its climate
is marked by short, moderately warm summers and long,
very cold winters. The mean annual temperatureis-0.4°C,
the average growing season is 165 days, and the number
of growing degree-daysis about 1300.

The mean annual precipitation is approximately 455 mm,
of which more than one-quarter falls as snow. Precipita-
tion varies greatly from year to year, and is highest from
late spring through summer. The average moisture deficit
over the year is about 110 mm. The district has a humid,
cold to moderately cold, Cryoboreal soil climate.

There are no climate stations in this ecodistrict. Climatic
data from Wanless (664. Namew Lake Ecodistrict) and
Flin Flon Airport (358. Flin Flon Ecodistrict) has some
relevance.

Physiography and Drainage

The Cormorant L ake Ecodistrict borders on the Canadian
Shield at Reed Lake on the north and extends south to
Clearwater Lake. It is bordered on the west by the The
Pas Moraine and the Namew Lake ecodistricts, and on
the east by thelowlands of the Playgreen Lake Ecodistrict.

The ecodistrict isahummocky morainal plain covered by
thin, discontinuous glacia till veneers. Most of the gla-
cial deposits vary in thickness from less than 10 cm on
limestone bedrock outcrops to more than 30 m. Eleva
tions range from about 300 masl in the western sector to
about 263 mad along the shore of Hargrave Lake in the
east. The ecodistrict slopes gently eastward at the rate of
approximately 0.5 m per km. Moderately long (50 to 150
m), hummaocky slopesrange from 5to about 10 percentin
subdued upland areas, whilelong g opes (over 400 m) rang-
ing from level to 0.5 percent occur on organic terrain.

(4199 km?)

The ecodistrict is drained by a number of creeks and riv-
ers. The most northern and eastern sectors are part of the
Grass River-Burntwood River watershed, while the re-
mainder is part of the Saskatchewan River watershed. All
are part of the Nelson River drainage system.

Soils

The dominant soilsin the Cormorant Lake Ecodistrict are
well toimperfectly drained Eluviated Eutric Brunisolsthat
have devel oped on veneers and blankets of extremely cal-
careous, very cobbly to gravelly, loamy textured, water-
worked glacial till and cabbly to gravelly beach deposits.
Soil profile development isvery shallow (usually lessthan
15 cm thick).

Poorly to very poorly drained peaty Gleysolic soils and
dlightly to moderately decomposed (fibric to mesic) or-
ganic soils are widespread and cover extensive areas.
Cryosolic soils are associated with widespread patches of
permafrost occurring in peatlands. Minor areas of Gray
Luvisolic soils that have developed on glaciolacustrine
sediments occur near the margins of lakes.

Excessive amounts of stones and cobbles, shallow root-
ing depth to bedrock and poor natural drainage are the
major soil problems.
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Vegetation

Vegetation on the uplands varies with fire history. Jack
pineisthe dominant species after fire, with areas of trem-
bling aspen regenerating on favourable sites. Black spruce
becomes dominant with time and is associated with shrubs
such as alder and ericaceous shrubs. Ground cover varies
from moss to herbs and forbs.

Bog peatlands support stunted black spruce with dwarf
birch and ericaceous shrubs and mosses, while fens have
sedges, brown mosses and varying amounts of swamp
birch, alder, willow and stunted tamarack.

Water

The principal source of water is the variable quality
groundwater available from sand and gravel shallow ag-
uifersassociated with till, beach and inter-till outwash and
glaciolacustrine deposits. L akes and ponds comprise about
5 percent of the ecodistrict and provide surface sources of
water. Development of wells is poor from Silurian bed-
rock formations. Limestone aquifers consist of fractured
rock and both water quantity and quality are variable.

Mid-Boreal Lowland Ecoregion

Land Use

There are no settlements in the ecodistrict.

Most of the soils are not suitable to, and are not used for,
arable agriculture. The clayey, Gray Luvisolic soils and
organic soils have some potential for arable agriculture.
All of the land is public land and significant areas are
leased for pulpwood and sawlog forestry. Other uses in-
clude hunting, trapping and water-oriented recreation. The
habitat is important for wildlife and waterfowl breeding.

Beaver pond and lodge

Beaversoccur throughout most of the
province, except inthefar north. Bea-
vers build damsto create ponds suf-
ficiently deep so that the winter sup-
ply of green branches stored on the
pond bottom will remain accessible
under the ice. Beavers build densin
river banksor they may build lodges,
constructed of mud and sticks, with
underwater exits. The dams can
cause flooding of large areas, espe-
cialy wheretheterrainislevel. The
construction of damsin ditches may
cause flooding of nearby roads. As
trapping of beavers has decreased in
recent years, their numbers have in-
creased in many aress.

Cormorant Lake Ecodistrict
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666. Cedar Lake Ecodistrict (10 359 km?)

The Cedar Lake Ecodistrict liesimmediately north of the
The Pas Moraine.

Climate

This ecodistrict islocated in awarmer subdivision of the
Subhumid Mid-Boreal Ecoclimatic Region in Manitoba.
The climate is characterized by short, moderately warm
summers and long, very cold winters. The mean annual
temperature isfrom 0.3°C, the average growing season is
163 days, and the number of growing degree-daysisabout
1400.

The mean annual precipitation is approximately 475 mm,
of which one-quarter falls as snow. Precipitation varies
greatly from year to year, and is highest from late spring
through summer. The average yearly moisture deficit is
about 80 mm. The ecodistrict has ahumid, cold to moder-
ately cold, Cryoboreal soil climate.

The datafrom the climate station at Grand Rapids Hydro,
which islocated in the southeast corner of the ecodistrict,
isrelevant, but more so for the southern than the northern
sector of the ecodistrict.

Selected Climate Data® for Grand Rapids Hydro

Year June-Aug May-Sept July Jan

Temperature °C 0.5 17.1 14.4 18.8 -19.8

Precip. mm (equiv.) 483.4 217.5 317.1 75.1 16.4
Rain/Snow (mm/cm) 65.8/116.2 217.0/0.5 312.6/4.2 75.1/0.0 16.4/0.0T

Growing degree-days >5°C 1494.0 1111.0 1427.0 426.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Cedar Lake Ecodistrict consists of anearly level, low
relief limestone bedrock plain covered by thin, discon-
tinuous glacia till veneers. Two large lakes, Cedar Lake
and Moose Lake, cover approximately 40 percent of the
ecodistrict.

Elevations lie generally between 274 to 244 madl, with a
mean elevation of about 259 masl. Some localized lime-
stone outcrops have elevations exceeding 284 madl. The
ecodistrict dopesvery gently at about 0.6 m per km. How-
ever, rapidrelief changesoccur locally along steeply sl op-

ing escarpments in the eastern section. Long (>150 m),
smooth slopes range from level to less than 5 percent.
Small diameter sinkholes with nearly vertical wallsarea
locally common occurrence on flat limestone bedrock ex-
posures.

Drainage is largely toward the lakes which form part of
the Saskatchewan River drainage system. However the
most eastern part drains directly into Lake Winnipeg
through a number of creeks.
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Soils

Limestone bedrock dominates the ecodistrict. Significant
areas of well to imperfectly drained Eluviated Eutric
Brunisolsare present. These soils have devel oped on very
thin veneersof extremely calcareous, very cobbly to grav-
ely, loamy water-worked glacial till and cobbly to grav-
elly beach deposits. Most of the glacial deposits vary in
thickness from less than 10 cm on limestone bedrock out-
crops to about 100 cm. Soil profile development is very
shallow (usually lessthan 15 cm deep).

Small areas of Gray Luvisolic soils that have developed
on clayey glaciolacustrine sediments occur near the mar-
gins of lakes. Poorly drained, peaty Gleysolic soils and
shallow, dightly to moderately decomposed Fibrisolic to
Mesisolic Organic soils are local soil inclusions.

Excessive amounts of stones and cobbles, and shallow
rooting depth to bedrock are the major soil problems.

Vegetation

Jack pine is widespread due to the droughtiness of many
sites and the frequency of forest fires. Older jack pine
stands have a layer of ericaceous shrubs, such as blue-
berry, bearberry and rock cranberry and aground cover of
mosses and lichens with minor grasses and herbs. Clayey
glaciolacustrine deposits support black spruce, trembling
aspen, alder, willow and herbs and mosses.

In bog peatland the vegetation is stunted black spruce,
ericaceous shrubs and mosses, while on fensand peatlands,
sedges, brown mosses, swamp birch and stunted tamarack
are the dominant vegetative conponents.

Possibly the most northern occurrence of eastern white
cedar was around Cedar Lake. However, its distribution
may have been affected by flooding.

Mid-Boreal Lowland Ecoregion

Water

Approximately 45 percent of this ecodistrict is surface
water which provides the principal source of water. Vari-
able-quality groundwater is also available from shallow
sand and gravel aquifers associated with till, beach and
inter-till outwash and lacustrine deposits. Silurian lime-
stone aquifers consist of fractured rock and both water
quantity and quality are variable.

Land Use

The population lives primarily in Grand Rapids, whichis
thelargest settlement inthe district, and in the Grand Rap-
ids and Easterville First Nation communities.

The ecodistrict has been strongly affected by the construc-
tion of the Manitoba Hydro dam at Grand Rapids, which
caused considerable flooding around Cedar and Moose
lakes, extending the size of these lakes significantly.

Most of the land is public land and leased for pul pwood
and limited sawlog forestry. Thelargelakes support alim-
ited commercial fishery, while a more extensive fishery
is conducted on Lake Winnipeg by fishers from Grand
Rapids. Other land uses are hunting, trapping and water-
oriented recreation. The ecodistrict provides important
moose and waterfow! habitat.

Cedar Lake Ecodistrict
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667. Summerberry Ecodistrict

The Summerberry Ecodistrict is situated between the The
Pas moraine to the west and Cedar Lake and Moose Lake
to the east.

Climate

This ecodistrict lies within a warmer subdivision of the
Mid-Boreal Ecoclimatic Regioninwest-central Manitoba.
The climate is characterized by short, moderately warm
summers and long, very cold winters. The mean annual
temperature is -0.3°C, the average growing season is 163
days with about 1300 growing degree-days.

The mean annual precipitation is approximately 450 mm,
of which more than one-quarter falls as snow. Precipita-
tion varies greatly from year to year and is highest from
late spring through summer. The average moisture deficit
over the year is nearly 95 mm. The ecodistrict has a hu-
mid, cold to moderately cold, Cryoboreal soil climate

The climate station at The Pas Airport is located in the
east-central sector of the ecodistrict.

Selected Climate Data® for The Pas Airport

(4199 km?)

Year June-Aug May-Sept July Jan

Temperature °C -0.3 16.3 13.5 17.7 -21.4

Precip. mm (equiv.) 451.9 197.2 289.1 69.1 16.6
Rain/Snow (mm/cm) 323.3/170.2 196.9/0.3 282.2/7.1 69.1/0.0 0.1/24.0

Growing degree-days >5°C 1395.0 1041.0 1334.0 395.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Summerberry Ecodistrict, situated in the lower Sas-
katchewan River Delta, is a nearly level lowland of
scrolled, recent alluvia deposits and horizontal fens that
extends eastward from the The Pas moraine to South
Moose and Cedar lakes.

Elevations range from 257 masl to 253 masl. The
ecodistrict slopes very gently from west to east at therate
of about 0.1 m per km. Some local relief is provided by
till hillocks ranging in height from 0.5 mto 2.0 or 3.0 m
above the surrounding delta. Meandering levees are 1.0

to 2.0 m high and about 90 to 360 m wide. Slopes range
from level in the lowlands to less than 5 percent on till
hillocks. Natural drainage is very slow. The entire
ecodistrict ispart of the Saskatchewan River drainage sys-
tem.
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Soils

Thedominant soilsare poorly to very poorly drained, shal-
low to deep, moderately decomposed Mesisolic Organic
soilsdeveloped on uniform, moderately decomposed sedge
peat. Significant areas of peaty, cal careous, loamy to clayey
textured Rego Gleysols and Rego Humic Gleysols occur
onrecent alluvium. Local areas of Gray L uvisolsthat have
developed on extremely to very strongly calcareous, very
cobbly to gravelly, loamy to clay-loam textured, water-
worked glacial till and thin clayey glaciolacustrine deposits
also occur.

Lack of natural drainage is the major soil problem. The
excessive amounts of stones and cobbles associated with
the till soilsisan additional problem.

Vegetation

Asalarge part of the ecodistrict consists of fens, the veg-
etation is mostly sedges, brown mosses and stunted and
clumped black spruce and tamarack, associated with vary-
ing amounts of shrubs such as swamp birch, willow and
alder.

Onclayey till uplandsthe vegetationisdominated by black
spruce, white spruce, and trembling aspen mixed with
small areas of jack pine. Shrub layer and ground cover
vegetation changeswith tree cover. The coniferous stands
have mosses as dominant groundcover, while the
groundcover in trembling aspen standsis mostly forbsand
herbs. Distribution of the shrub layer is varied, but in-
cludes alder and willow, especially on wetter sites.

On floodplains and levees, the vegetation is largely de-
ciduous. Tree cover isdominated by balsam poplar, elm,
ash, trembling aspen and white birch, with only minor
occurrences of black spruce and white spruce.

Mid-Boreal Lowland Ecoregion

Water

The principal source of water isthe Saskatchewan River.
Water isalso available from shallow ponds and | akes that
occupy about 20 percent of the delta. Variable-quality
groundwater may be obtained from shallow sand and
gravel aquifers associated with till, beach and inter-till
outwash and deposits. Development of wellsispoor from
dominantly Silurian bedrock formations. Limestone ag-
uifersconsist of fractured rock and both quantity and qual-
ity of water are variable.

Land Use
Opaskwayak Cree Nation (The Pas) and Mosakahiken
Cree Nation are the only communities in the ecodistrict.

A limited extent of the soilsin the Rahls|sland areaof the
ecodistrict iscultivated for the production of cereal grains,
oil seeds and hay crops. Most of the land is public land
and a significant portion is leased for native pasture and
hay. The ecodistrict providesimportant moose and water-
fowl! breeding habitat.

Summerberry Ecodistrict
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668. The Pas Moraine Ecodistrict(4253 km2)

The The Pas Moraine Ecodistrict archesin a belt of vary-
ing width from the Long Point area on Lake Winnipeg in
the east, to the northwestern sector of the Manitoba por-
tion of the Mid-Boreal Lowland Ecoregion.

Climate

This ecodistrict lies within a warmer subdivision of the
Subhumid Mid-Boreal Ecoclimatic Region in Manitoba.
The climate is characterized by short, moderately warm
summers and long, cold winters. The mean annual tem-
perature is 0.1°C, and the average growing season is 166
days with about 1370 growing degree-days.

The mean annual precipitation is approximately 470 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
the year is about 90 mm. The ecodistrict has a humid,
cold to moderately cold, Cryoboreal soil climate.

The ecodistrict has no climate stations. The data from
Grand Rapids Hydro (See 666. Cedar Lake Ecodistrict)
and The Pas Airport (See 667. Summerberry Ecodistrict)
isvalid for the eastern and western section respectively.

Physiography and Drainage

The The Pas Moraine Ecodistrict consists largely of the
ThePasMoraine, whichisthe most prominent topographi-
cal feature within the Mid-Boreal Lowland Ecoregion in
Manitoba. The feature is a curvi-linear, drumlinized mo-
raine that extends from Long Point on Lake Winnipeg
westward between Lake Winnipegosis and Cedar Lake,
terminates at The Pas and Rocky Lake on the northwest.

Theecodistrict crestsalong its southern and western edges
where the elevation drops from 305 masl to about 255
masl. I1ts mean elevation is about 279 masl. Southwest-
northeast oriented drumlin ridges, ranging from about 400
to 800 metreswide, are separated by variable-sized swales
or depressions up to about 800 metreswide. After the con-
tinental glacier melted about 7000 to 8000 years ago, the
surface of this drumlinized end moraine was modified by
wave action and by icebergs scouring theridgesas glacial
Lake Agassiz retreated.

Wave action has created local textura differentiation on

thisdrumlin-swale landscape. Theridges are more coarse
textured and have cabbles and gravels, especially on their
apexes. The depressions contain finer textured sediments
of glaciolacustrine origin. Iceberg scouring has created
clearly visible intersecting micro-grooves or flutes that
are usually curvi-linear in form.

Slopes in the ecodistrict range from 50 to 100 m long in
the steeper parts and vary from 5 percent to 15 percent in
some locations. The organic terrain has long slopes that
range from level to 1 percent. The ecodistrict slopes gen-
tly northeast at approximately 1.0 m per km. Local relief
intheridge and swaleterrainisapproximately 0.5to 3 m,
while strongest relief isfound along the south face of the
moraine where it reaches approximately 25 m.

Most of the ecodistrict is part of the Saskatchewan River
watershed, but part drains south into the Lake
Winnipegosis drainage system, which is part of the Dau-
phin River watershed.
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Soils

Shallow to deep, moderately decomposed Mesisolic Or-
ganic soils are dominant. Organic soils are in part under-
lain by clayey glaciolacustrine sediment. The soilsonwell
toimperfectly drained ridges aredominantly Gray Luvisols
and Eutric Brunisolsthat have developed on extremely to
very strongly calcareous, very cabbly to gravelly, loamy
to clay textured, water-worked glacial till and beach grav-
els. Theend moraine deposits are generally deep and may
extend several tens of metres to bedrock.

Lack of natural drainage, poor thermal conductance prop-
erties of the organic soils, excess amounts of stones and
cobbles, and an irregular topographic pattern that runs
perpendicular to the general regional slope contribute to
the soil problems.

Vegetation

The vegetation is dominated by bog and fen vegetation.
Although most bogs support stunted black spruce stands,
some bog areas support medium growth, closed stands.
The understory varies from swamp birch and ericaceous
shrubs with sphagnum moss to alder and feather mosses.
Fensare generally dominated by sedges and brown mosses
and varying quantities of swamp birch and tamarack.

Mid-Boreal Lowland Ecoregion

Thetill areas support aforest of varying quantities of black
spruce, white spruce, white birch and trembling aspen.
On favourable, usually south-facing slopeswith seepage,
tree growth can be very good.

One of the most northerly occurrences of eastern white
cedar in Manitobais|ocated along the south side of Long
Point.

Water

The principal source of water is variable-quality
groundwater from shallow sand and gravel aquifers asso-
ciated with till, beach and inter-till outwash and
glaciolacustrine deposits.

Land Use

The Chemawawin First Nation community isthe only set-
tlement in the ecodistrict.

Most of the land is public land and leased for pul pwood
and limited sawlog forestry. Other land usesinclude hunt-
ing and trapping. The area provides important habitat for
wildlifeincluding moose, black bear, various members of
the weasel family, and woodland caribou.

L ong Point

Long Paint is the most eastern ex-
tension of the The PasMoraine. The
picture is taken from atop the mo-
rainelooking southeast towards L ake
Winnipeg over the black spruce-cov-
ered lowlands bordering the moraine.

The Pas Moraine Ecodistrict
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669. Saskatchewan Delta Ecodistrict

The Saskatchewan Delta Ecodistrict straddles the border
with Saskatchewan and occupies the west-central part of
the Manitoba portion of the Mid-Boreal Lowland
Ecoregion. Only about one-fifth of the ecodistrict lies
within Manitoba.

Climate

This ecodistrict islocated in awarmer subdivision of the
Mid-Boreal Ecoclimatic Regioninwest-central Manitoba.
The climate is characterized by short, moderately warm
summers and long, very cold winters. The mean annual
temperature is -0.3°C, the average growing season is 166
days with about 1300 growing degree-days.

The mean annual precipitation is approximately 450 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year, and is highest from late
spring through summer. The average yearly moisture defi-
cit is about 125 mm. The ecodistrict has a humid, cold to
moderately cold Cryoboreal soil climate.

There are no climate stations in the Manitoba portion of
the ecodistrict. However, datafrom the station at The Pas
Airport isvalid (See 667. Summerberry Ecodistrict).

Physiography and Drainage

The Saskatchewan Delta Ecodistrict extends westward
from the The Pas M oraine, between the Saskatchewan and
Pasguiariversto Deltain Saskatchewan.

Topographically, thisdepressiona ecodistrict isterminated
abruptly on the east by the The Pas Moraine which rises
12 to 22 m above the delta. Elevations in the flood plain
range from 264 madl at the Saskatchewan border to 259
madl at its eastern edge, falling at the rate of about 0.3 m
per km. Its mean elevation is about 261 masl.

The unconsolidated materials are generally deep to very
deep and composed of varying deposits. Alluvial sediments
often overlie glaciolacustrine sediments, whichin turn rest
on glacial till, which may rest on limestone bedrock or
possibly glaciofluvial gravels. The whole sequence can
be over 100 m thick in some locations, or less than afew
metres thick where bedrock is close to the surface.

(1537 km?)

The most significant relief within the western section is
provided by drumlin-liketill hillocks, which are elongated
inanorthwest-southeast direction. These hillocksrisefrom
2 to 20 m above the surrounding plain and have slopes of
less than 5 percent.

Meandering levees within the flood plain are significant
low-relief features, that are 0.6 to 2.0 min height and range
from 90 to 360 m in width. Levees along the contempo-
rary Carrot and Pasguiariversrange from1.2mto 3.0 m
high and from 180 m to 700 m wide. Slopes range from
level on alluvia sediments to about 2 percent on levees.

Natural drainage of this plain is very slow because of its
nearly level to depressed topography and isworsened by
the levees which impede drainage into the natural water-
ways. The construction of ditches hasimproved drainage
in some areas of the Manitoba portion of the ecodistrict.

The ecodistrict is part of the Saskatchewan River drain-
age system.
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Soils

The dominant soils are poorly to very poorly drained,
peaty, calcareous, loam to clay textured Rego Gleysols
and Rego Humic Gleysols. Areasof poorly to very poorly
drained, shallow to deep, dlightly to moderately decom-
posed Fibrisolic and M esisolic Organi ¢ soilsbecome more
prevalent in the western section.

Soils on well to imperfectly drained till ridgesin the area
are dominantly Eluviated Eutric Brunisols and Gray
Luvisols. These soilshave developed on extremely to very
strongly cal careous, very cobbly to gravelly, loamto clay-
loam textured, water-worked glacial till. Soil profile de-
velopment isvery shallow - usually lessthan 15 cm deep.

Lack of natural drainage is the major soil problem. Soil
salinity isaproblemin somelocations. Excessive amounts
of stones and cobbles associated with thetill soilsarealso
alimitation.

Vegetation

Theecodistrict isdominated by vegetation associated with
the poorly to very poorly drained areas. Clumped willows,
swamp birch and scattered balsam poplar are found on
poorly drained and imperfectly drained sites, and stunted
black spruce and tamarack, sedges and rushesin the very
poorly drained peat areas.

Inthe natural state, levees supported balsam poplar, trem-
bling aspen, elm, Manitobamaple, green ash, whitebirch,
white spruce and bal sam fir. Fire and logging hasremoved
most of the conifers. Till upland areas have balsam pop-
lar, trembling aspen, white spruce, jack pine and balsam
fir.

Mid-Boreal Lowland Ecoregion

Water

The principal sources of water are the rivers and streams
that border on and flow through the ecodistrict, and from
shallow ponds and lakes that occur within the delta. In
Manitoba, surface water comprises about 8 percent of the
ecodistrict. Variable-quality groundwater isalso available
from shallow sand and gravel aguifersassociated withtill,
beach and inter-till outwash deposits. Well devel opment
is poor from dominantly Silurian bedrock formations as
limestone aquifers consist of fractured rock and both wa-
ter quantity and quality are variable.

Land Use

The town of The Pas is the largest settlement in the
ecodistrict and serves as atrade, service and administra-
tive centre for the ecodistrict and surrounding area. The
Opaskwayak Cree Nation is the other community in the
ecodistrict.

In Manitoba, only alimited portion of the aluvial soilsis
cultivated for cereal grains, oilseedsand hay crops. Much
of the land in the area is public land and leased out for
native pasture and hay. The ecodistrict provides impor-
tant moose and waterfow! breeding habitat.

Saskatchewan Delta Ecodistrict
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670. Grand Rapids Ecodistrict

The Grand Rapids Ecodistrict borders L ake Winnipeg and
extendsfrom just north of the mouth of the Saskatchewan
River to Limestone Bay.

Climate

This ecodistrict islocated in awarmer subdivision of the
Subhumid Mid-Boreal Ecoclimatic Region in Manitoba.
The climate is characterized by short, moderately warm
summers and long, very cold winters. The mean annual
temperature is 0.5°C and the average growing season is
163 days with about 1420 growing degree-days.

The mean annual precipitation is approximately 480 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
the year is dlightly over 80 mm. The ecodistrict has a hu-
mid, cold to moderately cold, Cryoboreal soil climate.

There is no climate station in the ecodistrict, but the sta-
tion at Grand Rapids Hydro (666. Cedar Lake Ecodistrict)
islocated adjacent to the most southern extension of the
ecodistrict; therefore the data is more relevant for the
southern than for the northern part.

Physiography and Drainage

The nearly level, peatland-dominated Grand Rapids
Ecodistrict islocated aong the northwestern shoreline of
Lake Winnipeg from just north of the mouth of the Sas-
katchewan River to Limestone Bay at the north end of
Lake Winnipeg. The ecodistrict has a mean elevation of
about 244 masl. The ecodistrict’s western boundary is
marked by a prominent 25 m high limestone escarpment
which separates it from the adjacent Cedar Lake
Ecodistrict.

Local relief (0.5 to 2.0 m, and occasionally higher) oc-
curs along meandering creeks that flow through the
ecodistrict and along the shoreline of Lake Winnipeg. Sub-
dued uplands include aluvial soils along creeks, some
clayey and loamy glaciolacustrine and till deposits and
relic beaches along Lake Winnipeg. Included in the
ecodistrict are two islands in Lake Winnipeg. Eagle Is-
land is dominated by bogs and gravelly beaches, while
thelarger Selkirk Island isamixture of bogs, deep loamy
till and shallow till veneers over limestone bedrock.

(1760 km?)

Soils

Deep to shallow, moderately decomposed Mesisolic Or-
ganic soils devel oped on sedge peat are the dominant soils.
These soils have some potential for arable agriculture.
Mesisolic Organic soilson moderately to well decomposed
forest peat are significant inclusions. Eutric Brunisols,
Gray Luvisols and Gleysols occur throughout and are
asscoiated with the minor mineral uplands. Sporadic
patches of permafrost occur in the northern section.

Lack of natural drainage and poor heat conductance prop-
erties of organic soils are the mgjor soil problemsin the
area
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Vegetation

The vegetation is dominated by communities associated
with peatlands. Bog peatlands have generally stunted black
spruce, ericaceous shrubs and moss vegetation. Standsare
more closed and somewhat taller than farther north. Fen
peatlands usually have sedge, brown mosses and varying
quantities of swamp birch and stunted tamarack. Uplands
support vegetation dominated by black spruce and jack
pine. Morefavourable sitesmay al so support white spruce
and trembling aspen. A shrub layer of willow and alder is
often quite widespread.

Water

On the whole, about 65 percent of the surface area of the
ecodistrict is water due to the inclusion of a portion of
Lake Winnipeg, which accounts for about 50 percent of
the area. Lakes and streams and creeks form the principal
source of water. Variable-quality groundwater isavailable
from shallow sand and gravel aquifersassociated withftill,
beach and inter-till outwash and lacustrine deposits. Well
development is poor from fractured Lower Silurian and
Ordovician limestone bedrock.

Mid-Boreal Lowland Ecoregion

Land Use

There are no communities in the ecodistrict.

Virtually all of the land is public land and portions are
leased for pulpwood and sawlog forestry. Other impor-
tant uses are hunting, trapping and some water-oriented
recreation. The area provides important moose and wa-
terfowl breeding habitat.

Most of the eocdistrict has been included in a recently-
created provincial park.

Grand Rapids Ecodistrict
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671. Narrows Islands Ecodistrict

The Narrow Islands Ecodistrict is mostly water and en-
compasses a large portion of Lake Winnipeg.

Climate

This ecodistrict is situated in the more humid and cooler
subdivision of the Low Boreal Ecoclimatic Region in
southern Manitoba. The climateis characterized by short,
moderately warm summers and long, very cold winters.
The climate of the islands, which form the land portion of
thedistrict, is affected to agreater degree by the moderat-
ing effect of the lake than the surrounding mainland. The
figures described below are derived from climate stations
based on the mainland, and thereforethe datais only mod-
erately relevant. The mean annual temperature is about
1.2°C, and the average growing season is 172 days with
about 1500 growing degree-days.

The mean annual precipitation is approximately 560 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
theyear isnearly 60 mm. Thedistrict hasahumid, cold to
moderately cold, Cryoboreal soil climate.

Physiography and Drainage

The Narrows Islands Ecodistrict is situated in the Nar-
rows area of Lake Winnipeg, which separates the south-
ern basin of the lake from the much larger northern basin.
Theland portion ismade up of anumber of islands, which
include the larger Hecla, Black and Deer islands off the
eastern shore of the Grindstone Point area. Hecla Island
isjoined to the mainland by a causeway at Grassy Nar-
rows. Moose, Little Moose, Black Bear, Matheson,
Tamarack and Little Tamarack islands and a number of
very small islands lie further north within Fisher Bay.

Mean elevations of the islands range from lake level at
about 217 masl to about 235 masl. The low-relief topog-
raphy of the islands is generally level to hummocky, re-
flecting the nature of the underlying Ordovician limestone
bedrock.

(3251 km?)

The idlands in Fisher Bay consist mostly of thin, loamy,
water-worked till over limestone bedrock which is par-
tially covered by clayey glaciolacustrine sediments. The
more southerly islands are primarily clayey and loamy
glaciolacustrine materias, covered in part by peat. How-
ever, Black Island is largely water-worked, stony, sandy
till. On the extreme eastern shores of Black and Deer is-
lands, surface deposits consist mainly of siliceous sandy
deposits originating from quartzose sandstone.

Soils

Clayey Gray Luvisolic soils developed onthe well to im-
perfectly drained hummocky till ridgeswhich are covered
with a variable layer of glaciolacustrine clay are domi-
nant on the islands in Fisher Bay. Significant areas of
poorly drained, shallow Mesisolic and Fibrisolic Organic
soils and peaty Gleysolic clayey soils occur on Hecla Is-
land and in level depressions on most of the other islands.
Sandy Gray Luvisolic and Dystric Brunisolic soils are
dominant on Black Island and on the east end of Deer
Island.

Excessive amounts of stones and cobbles, irregular to-
pography and lack of natural drainage, particularly on
Hecla Island, contribute to the soil problems.
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Vegetation

Vegetation isvaried. Onimperfectly and moderately well
drained sites, stands of black and white spruce, often mixed
with trembling aspen, balsam fir and white birch are domi-
nant. Common understory species are hazel, mountain-
mapleand snowberry. On poorly drained and organic soils,
black spruce is dominant.

Feather mosses are the dominant groundcover on wet min-
eral soils, while sphagnum mosses are dominant on or-
ganic soils. Very poorly drained fens have sedge, brown
moss, sedge and tamarack vegetation. On drier till ridges
and former beaches, jack pine often forms pure stands,
due in part to site conditions and in part to fire history.

Red pine stands on Black Island are the most northerly in
Manitoba.

Mid-Boreal Lowland Ecoregion

Water

The principal source of water is Lake Winnipeg. Vari-
able-quality groundwater is also available from shallow
sand and gravel aguifersassociated with glacial till, beach
and inter-till outwash deposits, and from the Winnipeg
formation of sandstone on Black and Deer islands. Well
devel opment from underlying Ordovician limestone bed-
rock aquifersare variable both in water quantity and qual-

ity.

Land Use

There are no permanent communities in the ecodistrict.

Both the mineral and organic soils have some potential
for arable agriculture. Most of the ecodistrict is public
land where water-oriented recreation, hunting and trap-
ping are dominant uses. Heclalsland is a provincial park
and provides significant habitat for moose, deer, black
bear, small mammals, songbirds, raptors and many spe-
cies of waterfowl. Black Island is a source of silica sand.

Marsh

Manitoba.

est marshesin southern Manitoba are Netley Marsh on the southern end of Lake Winnipeg, and Delta Marsh at
the southern end of Lake Manitoba. Oak Hammock Marsh, north of Winnipeg, is the largest restored marsh in

Marshes are wetlands with shallow
water that usually fluctuates daily,
seasonally or annually due to tides,
evaporation, groundwater recharge,
or seepage losses. Parts of a marsh
may fall dry at times. Marshes are
important habitat for breeding and
staging waterfowl, and as nurseries
for awidevariety of aguaticlifefrom
insects to fish. Marshes occur
throughout Manitoba. The two larg-

Narrows | slands Ecodistrict
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672. Overflowing River Ecodistrict (2904 km?)

The Overflowing River Ecodistrict straddles the border
with Saskatchewan. About half of the ecodistrict lies
within Manitoba.

Climate

Thisecodistrict lieswithin acooler subdivision of theMid-
Boreal Ecoclimatic Regioninwest-central Manitoba. The
climate is characterized by short, moderately warm sum-
mers and long, very cold winters. The mean annual tem-
peratureis-0.2°C, the average growing season is 167 days
and the number of growing degree-days is sightly over
1300.

The mean annual precipitation is approximately 450 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
the growing season is about 125 mm. The ecodistrict has
ahumid, cold to moderately cold, Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The near-
est is the station at The Pas Airport (668. The Pas Mo-
raine Ecodistrict), which is relevant.

Physiography and Drainage

The Overflowing River Ecodistrict isasmooth, level area
bounded by the Pasguia Hills on the northwest and the
Porcupine Hills on the south. These uplands rise 400 to
500 m above this lowland plain while the The Pas Mo-
raine to the northeast extends to an approximate maxi-
mum of 38 m above the plain.

Elevationsrange from 305 masl at the Saskatchewan bor-
der to about 266 masl along the Overflowing River near
Dawson Bay, which forms the eastern edge of the
ecodistrict. The land surface slopes gently to the east at
therate of about 1.0 metre per km. Relief along river banks
and lake shores ranges from 2.0 to 3.0 m. Long slopes,
largely over 150 m long, have inclines that range from
almost level to less than 2 percent.

Surficial deposits are dominantly shallow and deep or-
ganic materials. The peat materials are derived from
sedges, brown mosses and sphagnum mosses and are un-

derlain by calcareous, loamy to clayey glaciolacustrine
and till deposits. Most of the peatlands are in the form of
flat bogs, which have generaly a thick, dightly decom-
posed sphagnum peat surface layer. An extensive area of
horizontal and patterned fens occurs between Overflow
Bay and the The Pas Moraine. Thisis an area of shallow
and deep, moderately decomposed fen peat.

Moderately well to poorly drained subdued uplands of
glaciolacustrine and till deposits occur throughout the
ecodistrict.

Drainage in the ecodistrict is generally slow. Most of the
drainage is provided by the Overflowing River, and a
number of small creeks. Most of the ecodistrict is part of
the L ake Winnipegosiswatershed, whilethe northern sec-
tor is part of the Saskatchewan River watershed, which
are both part of the Nelson River drainage system.
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Soils

Thedominant soilsare poorly to very poorly drained, shal-
low to deep, dightly decomposed Fibrisols and moder-
ately decomposed Mesisols. On well to imperfectly
drained till ridges in the area, soils are dominantly
Eluviated Eutric Brunisols and Gray Luvisols that have
developed on extremely to very strongly calcareous,
dlightly cobbly to very cobbly to gravelly, loamy to clay-
loam water-worked glacial till. Soil profile development
is very shallow (usually less than 15 cm thick). Gray
Luvisols and Dark Gray Chernozems are associated also
with clayey glaciolacustrine and till sediments.

Lack of natural drainage and poor thermal conductance
propertieslimit the usefulness of organic soils. Excessive
amounts of stones and cobbles associated with thetill soils
are a major problem, but the limited areas of clayey
glaciolacustrine and clayey, less stony till deposits have
potential for arable agriculture.

Vegetation

Thevegetation in the ecodistrict isdominated by peatland
vegetation. Black spruce is widespread and is associated
with bog peatlands. Black spruce growth varies from
closed, medium-tall stands to open, stunted stands, de-
pending on drainage and depth of sphagnum peat. Gener-
aly, bog peatlands that are somewhat raised and contain
moderately well decomposed forest peat in the surface
layers support the better stands. However, large areas are
dominated by black spruce, sphagnum moss and ericaceous
shrub vegetation.

Thefensaredominated by sedges, brown mossesand vary-
ing amounts of shrubs such as swamp birch and willow.
Tamarack occursin varying quantities as well.

The uplands are dominated by stands of black spruce
mixed with varying quantities of balsam fir, white birch,
trembling aspen and jack pine, with avarying understory
of shrubs such as alder, willow and hazel, ericaceous
shrubsand aground cover varying from feather mossesto
herbs and forbs.

Mid-Boreal Lowland Ecoregion

Water

The principal source of water is the Overflowing River,
as well as water from the shallow bays of Lake
Winnipegosis. Very limited quantities of variable-quality
groundwater are available from shallow aquifers of sand
and grave associated withtill, beach and inter-till outwash
and deposits. Well development is poor from dominantly
Silurian bedrock formations. Limestone aquifers consist
of fractured rock and yield water of variable quantity and
quality.

Land Use

There are no communities in the ecodistrict.

Limited pul pwood forestry isconducted in the ecodistrict.
Most of theland in the areais public land. The ecodistrict
is important as moose habitat, and as habitat for water-
fowl breeding.

Overflowing River Ecodistrict
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674. Pelican Lake Ecodistrict (5458 km?)

The Pelican Lake Ecodistrict is situated in the south-cen-
tral part of the Mid-Boreal Ecoregion.

Climate

This ecodistrict islocated in awarmer subdivision of the
Subhumid Mid-Boreal Ecoclimatic Region in west-cen-
tral Manitoba. The climateis characterized by short, mod-
erately warm summers and long, cold winters. The mean
annual temperatureis0.7°C, and the average growing sea-
son is 171 days with about 1400 growing degree-days.

The mean annual precipitation is approximately 490 mm
of which less than one-third falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
the year is nearly 100 mm. The ecodistrict has a humid,
cold to moderately cold, Cryoboreal soil climate.

The climate, especially on the two peninsulas, isto some
extent influenced by the expanse of Lake Winnipegosis
bordering it.

There are no climate stations in the ecodistrict. The near-
est stations are at Swan River (717. Swan Lake
Ecodistrict), The Pas Airport (668. The Pas Moraine
Ecodigtrict), and at Grand Rapids Hydro (666. Cedar Lake
Ecodistrict). Data from these stations is only moderately
relevant to this ecodistrict.

Physiography and Drainage

The Pelican Lake Ecodistrict encompasses the northern
part of Lake Winnipegosis. Theland areaof the ecodistrict
includes Birch Island and two wide peninsulas bordered
by Lake Winnipegosis. Theecodistrictisbasically anearly
level plain with a mean elevation of about 229 madl.

The land surface has a prominent north-south trending
drumlinoid or ridge and swale topographic pattern. The
fluted ridges, ranging from about 400 to 800 m wide, are
separated by variable-sized swales or depressions up to
800 m wide. Glacial deposits can vary in thickness from
less than 10 cm, where limestone bedrock outcrops, to
more than 30 m. Level peatlands are prominent.

Following the retreat of the continental glacier, the sur-
face of thisridged till plain was covered by glacial Lake
Agassiz and subsequently modified by wave action and
by icebergs scouring the ridges. The scouring by icebergs
resulted in the formation of strongly intersecting micro-
groovesor flutesthat areusually curvi-linear inform. Wave
action has resulted in local textural differentiation. The
drumlinized ridges tend to have a coarser texture and are
cobbly and gravelly, whilethe depressions generally have
afiner texture.

The ecodistrict sopes very gently northeastward at ap-
proximately 0.6 m per km. Local relief is subdued with
ridge to swale relief generally in the range of 0.5 to 3.0
m.Slopes range from level to less than 5 percent.

Drainage is generally in anortheasterly direction reflect-
ing surface configuration. Most drainageis by creeksflow-
inginto baysof LakeWinnipegosis. The ecodistrict ispart
of the Lake Winnipegosis watershed, which is part of the
Nelson River drainage system.
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Soils

Onwell toimperfectly drained ridges, soilsare dominantly
Eluviated Eutric Brunisols that have developed on ex-
tremely to very strongly calcareous, very cobbly to grav-
ely, loamy to clay-loam water-worked glacia till. Soil
profile development is very shallow and is usually less
than 15 cm deep. Significant areas of poorly drained peaty
Gleysolic soils occur in the swales. Shallow, slightly to
moderately decomposed (fibric to mesic) organic soilsare
significant soil inclusions.

Excessive amounts of stones and cobbles, an irregular
topographic pattern that runs perpendicular to the general
regional slope and lack of natural drainage contribute to
the soil problems.

Vegetation

The vegetation on the uplands and ridges is a mixture of
black and white spruce, trembling aspen, balsam fir and
whitebirch. Wetter areas have increasing amounts of black
spruce and balsam poplar. Jack pine is present on drier
sites. The understory consists of shrubs such as alder and
hazel. Groundcover varies from feather mosses to herbs
and forbs, with the former more prevalent under conifer-
ous stands and the latter more often associated with de-
ciduous stands.

Low-lying areas are dominated by sedges with varying
amounts of herbs and forbs and some shrub. Peatlands
vary from bogs with black spruce and sphagnum mosses
to fens with sedge, tamarack and swamp birch.

Mid-Boreal Lowland Ecoregion

Water

The principal sources of water are Pelican Lake and the
bays of Lake Winnipegosis. Approximately 45 percent of
the ecodistrict is covered by water, when al lakes, in-
cluding parts of Lake Winnipegosis, ponds, rivers and
creeks areincluded. Variable-quality groundwater isalso
available from shallow aquifers of sand and gravel asso-
ciated with till, beach and inter-till outwash and
glaciolacustrine deposits. Well devel opment from under-
lying Silurian bedrock aquifersvariesgreatly both interms
of water quantity and quality.

Land Use
The Sapotaweyak First Nation (Shoal Lake) community
isthe only settlement in the ecodistrict.

Most of theland is public land and asignificant portionis

leased out for native pasture and hay. The ecodistrict pro-
vides important moose and waterfowl breeding habitat.

Pelican Lake Ecodistrict
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675. Chitek Lake Ecodistrict (2886 km?)

The Chitek Lake Ecodistrict is situated in the south-cen-
tral part of the Mid-Boreal Lowland Ecoregion. It isbor-
dered on the west by L ake Winnipegosis, on the north by
the The Pas Moraine, and extends east aimost to Lake
Winnipeg.

Climate

This ecodistrict lies within a warmer subdivision of the
Subhumid Mid-Boreal Ecoclimatic Region in Manitoba.
The climate is characterized by short, moderately warm
summers and long, cold winters. The mean annual tem-
peratureis0.5°C, the average growing season is 166 days,
and the number of growing degree-daysis about 1420.

The mean annual precipitation is approximately 480 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
the year isabout 60 mm. The district hasahumid, cold to
moderately cold, Cryoboreal soil climate.

There are no climate stations in the ecodistrict. The near-
est is Grand Rapids Hydro (666. Cedar L ake Ecodistrict).
Data from this station is only moderately relevant.

Physiography and Drainage

The Chitek Lake Ecodistrict is generally a plain with a
mean elevation of about 259 masl. The ecodistrict has a
subdued north-south trending drumlinoid or ridge and
swaletopographic pattern. Thefluted ridges, ranging from
about 400 to 800 m wide, are separated by variable-sized
swales or depressions up to 800 m wide. Glacial deposits
can vary in thickness from less than 10 cm, where lime-
stone bedrock outcrops, to more than 30 m. Slopes range
from level to less than 5 percent. Regional relief is ap-
proximately 0.6 m per km, whilelocal relief from ridgeto
swale is approximately 0.5 to 3 m. Level peatlands are
prominent.

Drainage is slow due to the flatness of the terrain and the
impediment caused by the ridge and swale topography
perpendicular to the overall dope of the land. The drain-
age systemispoorly devel oped and the creekstend to drain
in a north to northeasterly direction.

The western part of the ecodistrict lies in the Lake
Winnipegosis watershed, while the eastern part liesin the
Long Point watershed. Both are part of the Nelson River
drainage system.

Soils

The dominant mineral soils are Gray Luvisols that have
developed onwell toimperfectly drained clayey till ridges,
and Eutric Brunisolsthat have devel oped on extremely to
very strongly calcareous, very cobbly to gravelly, loamy
textured water-worked glacial till. A significant area of
Mesisols, developed on woody forest peat, occursin the
centre of the ecodistrict. Local areas of poorly drained,
peaty Gleysolic soils and shallow, slightly to moderately
decomposed (fibric to mesic) organic soils are soil inclu-
sionsin the swales.

Excessive amounts of stones and cobbles, irregular topo-
graphic pattern that runs perpendicular to the general re-
gional slope and lack of natural drainage contributeto the
soil problems.
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Vegetation

Forest stands on uplands and ridges are generally a mix-
ture of black spruce, jack pine and trembling aspen. The
Species composition varies with drainage and fire history.
Well drained sites with coarse textured soils, and sitesre-
covering fromfire, usually have standswith, or dominated
by, jack pine. Favourable sites, especially those along wa-
terways and lakes, may have a significant component of
white spruce.

The shrub understory varies with drainage and soil tex-
ture as well. The more moist sites have willow and red-
osier dogwood dominant in the shrub layer, while drier
sites have alder and hazel shrub. Ericaceous shrubs are
often associated with stands dominated by conifers.
Feather mosses are widespread in coniferous stands, while
forbsand herbs are more associated with deciduous stands.

The peatlands are dominantly level and consist of com-
plexesof peat plateau bogs and horizontal and water track
fens. The bogs have black spruce, sphagnum moss and
ericaceous shrub vegetation, while the fens have sedge,
tamarack and swamp birch vegetation.

Mid-Boreal Lowland Ecoregion

Water

The principal source of water is variable-quality
groundwater from shallow aquifers of sand and gravel
associated with till, beach and inter-till outwash and
glaciolacustrine deposits. Numerouslakes and ponds al so
provide surface sources of water. Well devel opment from
Silurian limestone bedrock aquifers are variable both in
terms of quantity and quality.

Land Use

There are no settlements in the ecodistrict.

The clayey textured, Gray Luvisolic till soils and some
organic soils have some potential for arable agriculture.
Most of the land is public land and leased out for limited
pulpwood and sawlog forestry. Other land uses are hunt-
ing and trapping. Limited water-oriented recreation takes
also place. The ecodistrict provides extensive habitat for
moose, deer, black bear, small mammals, songbirds and
waterfowl.

White Pelicans
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White pelicans nest on some low islands in Kaweenakunik (Kawinaw) Lake. The left photo shows a pelican
nursery, consisting of a group of young pelicans of approximately the same age. The right photo shows adult
pelicans and gulls wheeling around. The latter feed on dead pelican chicks and spoiled eggs.

Chitek Lake Ecodistrict
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676. Sturgeon Bay Ecodistrict

The Sturgeon Bay Ecodistrict consists of aland area that
extends along the west side of Lake Winnipeg from
Wicked Point in the north to Fisher Bay in the south, and
an extensive area consisting of most of the North Basin of
L ake Winnipeg, including Reindeer, Berensand Commis-
sioner islands and some smaller islands.

Climate

This ecodistrict lies within a warmer subdivision of the
Subhumid Mid-Boreal Ecoclimatic Region in Manitoba.
The climate is characterized by short, moderately warm
summers and long, cold winters. The mean annual tem-
peratureis0.3°C, the average growing season is 166 days,
and the number of growing degree-daysis about 1430.

The mean annual precipitation is approximately 510 mm,
of which dlightly morethan one-quarter fallsas snow. Pre-
cipitation varies greatly from year to year and is highest
from late spring through summer. The average moisture
deficit over the year isaround 70 mm. The ecodistrict has
ahumid, cold to moderately cold, Cryoboreal soil climate.

The proximity of Lake Winnipeg has a moderating effect
on the climate, especially along the shore and on the is-
lands and peninsulas. There are no climate stationsin the
ecodistrict.

Physiography and Drainage

The Sturgeon Bay Ecodistrict has a mean elevation of
about 259 masl. The eastern half has a prominent north-
south trending drumlinoid or ridge and swal e topographic
pattern. The fluted or grooved ridges, ranging from about
400to0 800 mwide, are separated by variable-sized swales
or depressions up to 800 m wide. Following the retreat of
the continental glacier, the ecodistrict was covered by gla-
cial Lake Agassiz and consequently, the surface of this
level to ridged till plain was modified by wave action and
by icebergs scouring the ridges. Wave action has resulted
in local textural differentiation. The drumlinized ridges
tend to have a coarser texture and are more cobbly and
gravelly, while the depressions have finer textured
sediments. Iceberg scouring has produced strongly inter-
secting micro-grooves or flutesthat are usualy curvi-lin-
ear in surface form.

(21 213 km?)

The area slopes gently northeastward to Lake Winnipeg
at approximately 0.6 m per km. Local relief (ridgeto swale)
isapproximately 0.5to 3.0 m. Slopesare generally gentle
and rangefrom level tolessthan 5 percent. Level peatlands
dominate the west half of the ecodistrict.

Drainage is slow due to the surface topography. As are-
sult, alarge portion of the ecodistrict is covered by shal-
low to deep fibric and mesic peat. Most peatlands are flat
bogs and peat plateau bogs, but a considerable area con-
sists of horizontal fen and water track fen. The ecodistrict
isdrained by a number of creeks and rivers which gener-
aly drainin anortheasterly direction. The ecodistrict lies
in the Lake Winnipeg South watershed division, whichis
part of the Nelson River drainage system
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Soils

Very poorly drained shallow to deep, moderately decom-
posed (Mesisols) organic soils are dominant. Significant
areas of very poorly drained sphagnum Fibrisols occur
between Sturgeon Bay and Kinwow Bay. Local soilsthat
occur onwell toimperfectly drained ridgesin theareaare
dominantly Eluviated Eutric Brunisols that have devel-
oped on extremely to very strongly calcareous, very cobbly
to gravelly, loamy to clay textured water-worked glacial
till.

Excessive amounts of stones and cobbles, an irregular
topographic pattern that runs perpendicular to the general
regional slope and lack of natural drainage contribute to
the soil problems.

Vegetation

Due to the extensive amounts of shallow and deep
peatlands and poorly drained mineral soils with a peaty
surface, black spruceisthe dominant tree. The black spruce
is associated with bogs and transitional bogs and poorly
drained minera soils. Growth on the bogs is generally
less vigorous than on the mineral soils, but good growth
can be encountered on peatlands consisting of mesic for-
est peat. The associated vegetation variesfrom sphagnum
and feather mosses, ericaceous shrubs such as Labrador
tea, leatherleaf and bog rosemary, swamp birch on bogs,
to sedges, mosses, tamarack and willow on transitional
bogs. Fens have vegetation dominated by tamarack,
sedges, brown mosses, willow and swamp birch shrub,
and occasionally some black spruce.

The uplands have a varied vegetation reflecting differ-
encesin drainage, soil texture and fire history. Stands are
generally mixed with varying quantities of black spruce,
jack pine, trembling aspen and white spruce. Shrubs in-
clude willow and red-osier dogwood on wetter sites and
ericaceous shrubs on dry sites. Feather mosses are com-
mon as groundcover in coniferous stands. Herbsand forbs
arethe dominant ground cover in deciduous stands, which
generally have a hazel shrub layer.

Mid-Boreal Lowland Ecoregion

Water

The principal source of water is variable-quality
groundwater from shallow aquifers of sand and gravel
associated with till, beach and inter-till outwash and
glaciolacustrine deposits. Numerouslakes and ponds pro-
vide sources of surface water in the eastern half of the
ecodistrict. Surfacewater, which includesmost of thenorth
basin of Lake Winnipeg, comprises over 80 percent of
the ecodistrict. Silurian limestone bedrock aquifers are
variable both in water quantity and quality.

Land Use
The Dauphin River and Jackhead First Nations are the
only communities in the ecodistrict.

The till and organic soils have some potential for arable
agriculture. All of the land is public land and leased for
pul pwood and sawlog forestry. Other uses are hunting and
trapping. Water-oriented recreation is not well devel oped
due to the lack of settlements. The ecodistrict provides
extensive habitat for moose, deer, black bear, small mam-
mal's, songbirds and waterfow!.

Sturgeon Bay Ecodistrict
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Mid-Boreal Lowland Ecoregion

677. Grindstone Ecodistrict

The Grindstone Ecodistrict consists of a land area along
the west shore of Lake Winnipeg and part of the Lake
Winnipeg Narrows area.

Climate

This ecodistrict lies within the more humid and cooler
subdivision of the Low Boreal Ecoclimatic Region in
southern Manitoba. The climateis characterized by short,
warm summers and long, cold winters. The mean annual
temperatureisabout 0.9°C, the average growing seasonis
171 days, and the number of growing degree-days is
around 1470.

The mean annual precipitation is approximately 580 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average yearly moisture defi-
cit is around 50 mm. The ecodistrict has humid, cold to
moderately cold, Cryoboreal soil climate.

Climate is moderated by the proximity of Lake Winni-
peg. AsthePine Dock climate station islocated near Lake
Winnipeg, the datais probably somewhat less representa-
tive of the inland area to the west.

Selected Climate Data! for Pine Dock

(2382 km?)

Year June-Aug May-Sept .July Jan
Temperature °C 1.0 17.3 14.5 18.9 -20.0
Precip. mm (equiv.) 610.0 248.4 369.8 71.4 32.0
Rain/Snow (mm/cm) 428.7/181.6 248.4/0.0 365.0/4.7 71.4/0.0 0.0T/32.0
Growing degree-days >5°C N 1128.9 1484.9 431.9 N

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Grindstone Ecodistrict is a plain with amean eleva-
tion of about 229 masl. On the mainland portion, and to
some extent in the remainder of the ecodistrict, the sur-
face has a moderate north-south trending, drumlinoid or
ridge and swale topographic pattern. The ridges, ranging
from about 400 to 800 metres wide, are separated by vari-
able sized swales or depressions up to 800 m wide. Gla-
cia deposits in the area can vary in thickness from less
than 10 cm, where limestone bedrock outcrops, to well
over 10 metres.

Following the retreat of the continental glacier, the
ecodistrict was covered by glacial Lake Agassiz. During
this time, the surface of the plain was modified by wave
action and by icebergs scouring theridges. 1ceberg scour-
ing has produced strongly intersecting micro-grooves or
flutes that are usually curvi-linear in surface form. Wave
action has caused the ridges to have coarse textures with
very cobbly and gravelly surfaces. The depressional ar-
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eas have finer textured sediments, as the lower portions
of the till plain and depressions are covered by clayey
sediments deposited by glacial Lake Agassiz.

Slopes are generally gentle and range from level to less
than 5 percent. Regional relief over the ecodistrict changes
approximately 0.6 m per km. Local relief (ridgeto swale)
is approximately 0.5to 3.0 m.

Due to its topographic characteristics, most of the
ecodistrict ispoorly drained. Asaresult, the ecodistrictis
extensively covered by peatlands. For example, the area
around Moose Lake is dominated by extensive level
peatland. The peatlands consist of flat bogs, some raised
bogs and horizontal fens.

Drainageis provided by a number of creeks draining into
Lake Winnipeg. The ecodistrict lieswithin the Lake Win-
nipeg watershed division, whichispart of the Nelson River
drainage system.

Soils

Typic (deep) Fibrisols devel oped on sphagnum moss peat
dominatein the ecodistrict. Significant other organic soils
include Typic (deep) Mesisols developed on sedge and
brown moss peat. Extensive areas of Terric (shallow)
Fibrisolsand Mesisolsdevel oped on avariety of peat ma-
terials also occur as significant inclusions.

Upland soils are well drained Eluviated Eutric Brunisols
on very strongly to extremely calcareous loamy till, im-
perfectly drained Gray Luvisols, and Dark Gray
Chernozems on strongly calcareous, clayey,
glaciolacustrine sediments which frequently overlietill at
shallow depth. Significant areasof poorly drained, clayey,
peaty Gleysolic soils occur in the swales and along the
edges of peatlands.

Excessive amounts of stones and cobbles, an irregular
topographic pattern that runs perpendicular to the general
regional slope and lack of natural drainage contribute to
the soil problems.

Mid-Boreal Lowland Ecoregion

Vegetation

The vegetation is dominated by that associated with the
peatlands. Stunted black spruce, ericaceous shrubs and
sphagnum mossisthe dominant vegetation on thebogsin
the Moose L ake area. Sedge, tamarack and swamp birch
are the dominant vegetation associated with shallow and
deep fens. On clayey soils, trembling aspen with white
spruce, and understorys of alder, hazel and red-osier dog-
wood are common. Trembling aspen, jack pine and white
spruce, with a variety of shrubs, grasses and herbs are
found on well drained till areas.

Water

The principal source of water is variable-quality
groundwater from shallow aquifers of sand and gravel
associated with till, beach and inter-till outwash and de-
posits. Good quality water can be obtained from Lake
Winnipeg. Well development from Silurian limestone bed-
rock aquifersisvariable both in water quantity and qual-

ity.

Land Use

There are only a couple of hamlets along the shore of
Lake Winnipeg.

The mineral and organic soils have some potential for ar-
ableagriculture. Much of thelandispublicland and | eased
for pulpwood and sawlog forestry. Other land usesinclude
hunting and trapping. The Grindstone Point area of the
ecodistrict is part of provincial recreational park, and has
significant cottage development which is tied to water-
oriented recreation. The ecodistrict provides habitat for
moose, deer, black bear, small mammals, songbirds and
waterfowl.

Grindstone Ecodistrict
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Boreal Transition Ecoregion

149. Boreal Transition Ecoregion

In Manitoba, the Boreal Transition Ecoregion consists of
anarrow belt of wooded upland bordering Riding Moun-
tain, Duck Mountain and part of the gap between Duck
Mountain and Porcupine Hills. It forms a portion of the
extensive deciduous forest belt that extends from south-
eastern Manitoba to the Peace River in north-central Al-
berta. The ecoregion presents a mosaic of farmland and
forest, and marks the southern limit of closed boreal for-
est and the northern advance of commercial arable agri-
culture in the prairie provinces.

Climate

In Manitoba, this ecoregion is part of the Subhumid Low
Boreal Ecoclimatic Regionwhichischaracterized by short,
warm summers and long, cold winters. The mean annual
air temperature is around 0.6 °C, the mean growing sea-
son varies with elevation but averages 171 days, and the
number of growing degree-daysis around 1400.

The average annual precipitation is about 480 mm. Pre-
cipitation varies greatly from year to year and is highest
during the growing season. The average yearly moisture

Selected Climate Data! for Roblin

deficit is about 150 mm. The ecoregion has a subhumid,
moderately cold, Cryoborea to subhumid, cool, Boreal
soil climate.

The only climate station in the ecoregion was at Roblin.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -21.7| -17 |-10.2| 1.9 | 10.2| 148|175 |16.1 |100 | 40 | -6.9 | -16.4| 0.2
Precip. mm 26.6 | 16.6 | 23.9| 20.7| 48.0 | 79.4 | 65.8 | 52.0 | 66.8 |31.5 | 24.6 | 20.8 | 476.7
Growing degree-days | 0.0 | 0.0 | 0.4 |31.4 |171.8|296.1|387.4|345.8/161.5 48.6 | 1.3| 0.0 | 1444.3

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Surficial Materials and Landforms

In Manitoba, thisupland iscomprised of Cretaceous shale,
which is covered almost entirely by thick, kettle to hum-
mocky, calcareous glacial till and fluvioglacial deposits.
In Manitoba, this region encircles the prominent uplands
comprising the Mid-Boreal Uplands Ecoregion and ranges
inelevation from 350 madl in the gap between Duck Moun-
tain and Porcupine Hills to 640 masl along the boundary
with Riding Mountain. Associated with the rough topog-
raphy of the morainic depositsare alarge number of small
lakes, ponds and sloughs occupying shallow depressions.
These are especially common in the area south of Riding
Mountain.

Soils

Well drained Dark Gray Chernozemic soils are predomi-
nant and associated with all types of deposits. Local areas
of Gray Luvisolsaso occur in these uplands and are gen-
erally associated with clayey till and glaciolacustrine
sediments, especially thosefound at the higher elevations.
Other soilsare peaty Gleysolsand Organic Mesisolsfound
in low-lying areas.
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Vegetation

A closed cover of tall trembling aspen with secondary
quantities of balsam poplar and an understory of mixed
herbsand tall shrubsisthe predominant vegetation. White
spruce and balsam fir are the climax species but are not
well represented because of forest fires and logging. Wa:
ter-filled depressions and poorly drained sites are usually
covered with sedges, willow, some black spruce and
tamarack.

Boreal Transition Ecoregion

Land Use

In Manitoba, this ecoregion remains for the most part in
its native state. Limited production of spring wheat, other
cereals, oilseeds and hay crops are characteristic in other
portions of the region. Native hay and pasture are more
prevalent on the steeper slopes. The ecoregion provides
habitat for white-tailed deer, black bear, moose, ruffed
grouse, beaver, coyote, rabbit and waterfow!.

Thereisonly one ecodistrict within the Boreal Transition
Ecoregion in Manitoba.
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Boreal Transition Ecoregion

709. Swan River Ecodistrict (3015 km?)

In Manitoba, the Swan River Ecodistrict coincides with
the same areaasthe Boreal Transition Ecoregion and con-
sistsof abelt bordering Riding M ountain and Duck Moun-
tain and part of the erosiona gap between Duck Moun-
tain and Porcupine Hills. The ecodistrict extendswell into
Saskatchewan and dlightly less than half of the total area
isin Manitoba.

Climate

Thisecodistrict lieswithin acooler subdivision of the Low
Boreal Ecoclimatic Region in Manitoba. The climate is
characterized by short, warm summers and cold winters.
Themean annual air temperatureis0.6°C, the mean grow-
ing season is 171 days, and the average number of grow-
ing degree-daysis around 1400.

The mean annual precipitation is approximately 480 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and peaks in early sum-
mer. Theaverageyearly moisture deficit isabout 150 mm.
Thedistrict has asubhumid, moderately cold, Cryoboreal
soil climate.

Selected Climate Data! for Roblin

I

The only climate station in the ecodistrict was at Roblin,
whichisnow closed. Climate datafrom the station at Swan
River isalso valid for the district, especially for the area
between the Duck M ountain and Porcupine Hills (See 717.
Swan Lake Ecodistrict).

Year June-Aug May-Sept July Jan

Temperature °C 0.2 16.1 3.7 17.5 -21.7

Precip. mm (equiv.) 476.7 197.2 312.0 65.8 26.6
Rain/Snow (mm/cm) 351.1/124.0 197.2/0.0 306.2/5.5 65.8/0.0 0.0/25.7

Growing degree-days >5°C 1444.0 1029.0 1363.0 387.0 0.0

! Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Swan River Ecodistrict is a narrow wooded upland
belt bordering Riding M ountain, Duck Mountain and Por-
cupine Hills, and extends westward into Saskatchewan.
Within Manitoba, elevations of this hummocky morainal
upland range from about 580 to 610 masl aong the bound-
ary with Riding and Duck mountains to about 350 min
the gap between Duck Mountain and Porcupine Hills.
Slopes within the upland are moderately steep, ranging
from 5 to about 15 percent, and rangein length from 50 to
100 m. Local relief in the upland exceeds 30 m in some
places.

Parts of the ecodistrict are dissected with deep channels
and gullies. Some are tributary to the Swan River in the
erosional gap between Duck Mountain and Porcupine
Hills. The Shellmouth, Assiniboine, Birdtail and
Minnedosa (L ittle Saskatchewan) riversand Boggy Creek,
course south and southeasterly from Duck Mountain and
Riding Mountain. Portions of these rivers are deeply in-
cised and relief along these portions exceeds 60 m.
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Drainage is provided by the rivers listed, which belong
primarily to two drainage divisions. The northern sector
ispart of the Dauphin River division, while the area south
of Riding Mountain liesin the Assiniboine division. Both
divisions are part of the Nelson River drainage system.

Soils

Well drained Chernozemic Dark Gray soils that have de-
veloped on calcareous, loamy to clayey textured glacial
till predominate. Chernozemic Dark Gray soilsalso occur
on fluvioglacial deposits and on sandy relic beaches. Lo-
cal areas of well drained Gray Luvisols, generally associ-
ated with clayey till and pockets of glaciolacustrine
sediments, occur at higher el evations. Poorly drained peaty
Gleysolic soils and shallow (Terric), moderately decom-
posed organic soils occur in depressions which are wide-
spread in some parts of the ecodistrict.

Vegetation

A closed cover of tall trembling aspen with secondary
quantities of balsam poplar and an understory of mixed
herbsand tall shrubsisthe predominant vegetation. White
spruce and balsam fir are the climax species but are not
well represented because of 1ogging and wildfires. Water-
filled depressions and poorly drained sites are usualy
covered with sedges, willow, some black spruce and
tamarack.

Boreal Transition Ecoregion

Water

The principal sources of water are variable quality
groundwater and surface water from the numerous rivers
and creeks emanating from the uplands. The groundwater
occurs primarily in shallow, stratified, sandy and gravelly
surface deposits and sandy and gravelly aquifers associ-
ated with till and inter-till deposits. Because of the vari-
able concentrations of salt, well development is variable
from the Swan River bedrock formation, which underlies
the glacial deposits. In thisformation, salt concentrations
in water from sources 30 to 60 m below the surface may
exceed 4000 mg/I.

Land Use

Kenville, Durham and Benito are small agriculture-based
communitiesin the northern sector. I n the southern sector
there are several settlements of which thetownsof Roblin
and Erickson are the largest.

Gently sloping land is used for the production of spring
wheat, other cereal grains, oil seeds and hay crops. More
steeply sloping farmland is used for livestock pasture and
native hay. Forest resources are used for wood pulp and
local sawlog forestry. Wetlands are important breeding
habitat for waterfowl. Wooded valleys provide habitat for
deer, wapiti, black bear, many small mammals and song-
birds.

Shell River Valley

The Shell River Valley is a large
glaciofluvial meltwater channel
originating in the Duck Mountain
Upland (Ecodistrict 715). The west
facing valley wall is a patchwork of
vegetation communities. Shrubsand
hardwoods occur in the gullies and
on the lower slopes, and grass and
herb vegetation occur on the ex-
posed, drier ridges and upper slopes.

Swan River Ecodistrict
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Mid-Boreal Uplands Ecoregion

152, 153, 154. Mid-Boreal Uplands Ecoregion

The Manitoba portion of the Mid-Boreal Uplands
Ecoregion occursasthree separate elevated uplands along
the Manitoba Escarpment known as the Porcupine Hills,
Duck Mountain and Riding Mountain.

Climate

These three uplands are part of the extensive Subhumid
Mid-Boreal Ecoclimatic Region that extends from Lac
Seul in northwestern Ontario, across central Manitobaand
Saskatchewan to the foothills of the Rocky Mountainsin
northern Alberta and southern Yukon Territory. The cli-
mate is marked by short, warm summers and long, cold
winters. Themean annual air temperaturerangesfrom 0.4
to 1.2°C. The average growing season is about 173 days,
while the number of growing degree-days ranges from
about 1400 to 1500.

The average annual precipitation is around 500 mm. It
varies greatly from year to year and also varies greatly
across the uplands. Precipitation is highest during the
growing season. Average yearly moisture deficits range
fromlessthan 100 mm to over 130 mm. Theregionshave
amoderately cold to cold, subhumid to humid Cryoboreal
soil climate.

Selected Climate Data® for Wasagaming

The only continuous long-term climate station in Mani-
toba is located at Wasagaming on the Riding Mountain
Upland. Data from this station is relevant for that area,
but not for the uplands farther north. The station at Birch
River is located a short distance outside the Porcupine
Hillsand at alower elevation, but is probably still moder-
ately relevant for this most northern component of the
ecoregion.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -20.0 | -16.0| -9.2 | 1.3 89 138 | 165|149 | 92 | 30 |-7.2 | -16 0.0
Precip. mm 186 | 18.4| 2.2 | 334 | 458 824 | 709 | 729 | 58.7| 36.7| 23.2 | 21.8| 508.0
Growing degree-days | N 0.0 01| N N 263.0 356.0 310.0 N 293 | N N N
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Data’ for Birch River
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -21.2 |-16.3 |-10.2 | 19 | 99 |14.7 |175 |159 | 102 | 49 | -64 |-16.1| 0.4
Precip. mm 19.3 | 23.6 | 353|323 |33.0 |77.2 | 584 | 575 | 455| 26.6 | 355 | 30.3| 4745
Growing degree-days | 0.0 | 0.0 | 0.2 | 36.2 |165.1|293.5|386.7 338.9| 162.0 56.9 | 2.2 0.0| 1441.7

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
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Surficial Materials and Landforms

In Manitoba, this ecoregion occupies the higher parts of
the Riding Mountain (405 to 720 masl), Duck Mountain
(the highest upland at 540 to 830 masl) and Porcupine
Hills (400 to 780 madl). These Cretaceous shale outliers
occur aong the dip slope of the Manitoba Escarpment
and are covered entirely by kettled and dissected, deep,
loamy to clayey textured glacial deposits. Overlying some
of these glacial deposits are clayey glaciolacustrine
sediments and coarse textured and gravelly glaciofluvial
deposits. Depressional areasmay contain shallow to deep,
largely moderately decomposed peat materials. Slopes
range from about 10 to over 30 percent. Associated with
the topographically rougher, morainal depositsarealarge
number of small lakes, ponds and sloughs occupying deep
to shallow depressions.

Drainage for these upland areas is multi-directional via
creeks draining into larger rivers skirting the uplands.
Although these uplands are part of many smaller water-
sheds, at a broader level, the south half of Riding Moun-
tain upland is part of the Assiniboine River watershed,
and the northern half is part of the Dauphin River water-
shed. Both the Duck Mountain and Porcupine Hills up-
lands are part of the Dauphin River watershed. Both wa-
tersheds are part of the Nelson River drainage system.

Soils

Well drained Gray Luvisolic soils are dominant in the
ecoregion and are associated with moderately calcareous,
fine loamy to clayey till and the more limited calcareous
clayey glaciolacustrine sediments. Significant inclusions
are peaty phase Humic Gleysols, and shallow to deep Or-
ganic Mesisols in poorly drained depressions. Eutric
Brunisolsand Dark Gray Chernozems are associated with
coarse textured to gravelly glaciolacustrine deposits.

Mid-Boreal Uplands Ecoregion

Vegetation

This mixed forest ecoregion is characterized by medium
to tall closed stands of trembling aspen and balsam pop-
lar and extensive white spruce, balsam fir and black spruce
stands occurring throughout, but especially as stands in
later successional stages. Jack pine occursthroughout, but
generaly ismore prevalent on drier siteswhilewhitebirch
islocally significant. Deciduous species tend to be more
abundant in the more southerly Duck and Riding moun-
tains sections. Deciduous and mixed standsgenerally have
diverse understories of shrubs and herbs, while conifer-
ous stands tend to promote feather moss-dominated
groundcover. Cold and poorly drained fens and bogs re-
spectively support tamarack and black spruce stands of
varying densities.

Wildlife

The uplands comprising the ecoregion provide extensive
and good quality habitat for many species of wildlife.
Wapiti, moose, black bear, wolf, lynx, snowshoe hareand
beaver are common throughout. Several speciesof raptors,
including bald eagle, and many species of songbirds are
present. Wetlands provide habitat for ducks and geese.

Land Use

Most of these uplands are held asnational park land (Rid-
ing Mountain), and as provincial park and forest reserve
land (Duck Mountain and Porcupine Hills). Sawlog for-
estry hasalong history in the Duck Mountain and Porcu-
pine Mountain areas. The use of trembling aspen for the
manufacture of oriented strandboard isarecent additional
use of the forest resource use. Recreation in the form of
cottaging is generally concentrated around the lakes, and
is associated with water recreation such as boating, fish-
ing and water skiing. Recreational, and to some extent,
subsistence hunting, are additional land uses. These areas
are generally not used for agriculture.

There are three ecodistricts within the Mid-Boreal Up-
lands Ecoregion in Manitoba.
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Mid-Boreal Uplands Ecoregion

714. Porcupine Hills Ecodistrict (2045 km?)

The Porcupine Hills Ecodistrict straddles the border with
Saskatchewan. Only about one-fifth of the ecodistrict is
located within Manitoba.

Climate

This ecodistrict islocated in a cooler, more humid subdi-
vision of the Mid-Boreal Ecoclimatic Region in Mani-
toba. The climate is characterized by short, warm sum-
mers and long, cold winters. Because of the topography
of thedistrict, precipitation, temperature and growing sea-
son length vary considerably from areato area. The higher
elevations tend to be cooler and wetter than the lower
slopes. The mean annual air temperature is about 0.4°C,
the mean growing season is 169 days, and the number of
growing degree-days is about 1320.

Themean annual precipitationisaround 480 mm, of which
less than one-third falls as snow. Precipitation varies
greatly from year to year, but peaksin early summer. The
average yearly moisture deficit is about 130 mm. The
ecodistrict has a humid, cold, Cryoboreal soil climate.

Theecodistrict hasno climate station. Therefore the above
data, extrapolated from astation at alower elevation, may
underestimate total precipitation and overestimate the
growing season length and number of growing degree-

days.

Physiography and Drainage

The Porcupine Hills Ecodistrict isthe northernmost of the
three upland outliers that comprise the Mid-Boreal Up-
lands Ecoregion within Manitoba. It occurs along the dip
slope of the Manitoba Escarpment and extends westward
into Saskatchewan. The elevations of this hummocky
moraine-covered upland range from about 400 masl along
its boundary with the Manitoba Plain to about 760 mad| at
its highest point.

The Porcupine Hills Ecodistrict is characterized by steep
southeast, east and northeast faces that rise about 300 m
from their base at 400 mad to an elevation of 700 mas|
within a span of about 4 to 6 km. The upland dips west-
ward at therate of about 3.9 m per km. Local slopeswithin
the ecodistrict range from 15 to over 30 percent, and are

from 50 to more than 100 min length. Local relief within
the hummocky till areas exceeds 30 m in some places.
The dopes along the edge of the upland, especially the
steep faces on the eastern side, are dissected with many
deep channels and gullies. Local relief along portions of
these valleys exceeds 60 m.

Drainageis multi-directional. Many creeksand small riv-
ersdrain the ecodistrict into riversflowing in the surround-
ing area. The Whitefish River in the southwest and the
Steeprock River in northeast are some of the larger drain-
age ways. The ecodistrict is part of the Dauphin River
drainagedivision, whichispart of the Nelson River drain-

age system.

Soils

Well drained Gray Luvisolic soils developed on calcare-
ous, loamy to clayey textured glacia till are dominant.
Gleyed Gray Luvisolsarewidespread on lower slopesand
in depressionsand gradeinto local areas of poorly drained
Luvic Gleysolsand some peaty Gleysols. Mesic and Fibric
organic soils occur locally in depressions as well. Well
drained Dark Gray Chernozemic soils also occur, but are
limited to dry sites.
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Vegetation

The vegetation of this ecodistrict is characterized by a
mixture in varying proportions of deciduous and conifer-
ous species. Asthe ecodistrict isthe most northern of the
three districts in Manitoba, the coniferous component is
somewhat stronger than in the other two districts.

Before logging and recent major fires affected the forest
cover over significant areas, old stands of tall, well-grown
white spruce and balsam fir were widespread throughout
the ecodistrict. As a result of these disturbances, trem-
bling aspen and some balsam poplar, and jack pine on
drier sites, are now much more widespread and dominate
the forest cover over significant acreages. White birch is
dominant locally, especially on slopes aong the east face.
Black spruce is confined largely to wet, poorly drained
localities and bog peatlands. Understory vegetation and
ground cover vegetation varies with stand mixture and
site quality.

Mid-Boreal Uplands Ecoregion

Water

The principal source of water is surface water from the
many |lakes and ponds throughout the district. Significant
suppliesof variable quality groundwater are availablefrom
small sandy and gravelly aquifersin the glacia till, inter-
till and glacial outwash deposits. The shale bedrock un-
derlying theftill yields very little water.

Land Use
There are no settlements in the ecodistrict.

Most of the Porcupine Hills Ecodistrict is not well suited
to arable agriculture. This public land has been retained
for forestry, hunting and water oriented recreation. Lim-
ited areas around the southern periphery of the area are
used for the production of cereal grains, oil seedsand hay
crops. Portions of the steeply sloping valleys and
benchlands are used for livestock pasture and native hay.
Theecodigtrict providesextensive habitat for wildlife such
asmoose, elk and black bear. Other wildlifeincludeswolf,
marten and snowshoe hare. Wetlands are important breed-
ing habitat for waterfowl.

Porcupine Hills

The Porcupine Hills are extensively covered with a mixture of hardwoods and softwoods. Some of the best
white spruce stands in the province were found on this upland, before logging and wildfire diminished their
distribution.

Porcupine Hills Ecodistrict
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Mid-Boreal Uplands Ecoregion

715. Duck Mountain Ecodistrict (4866 km?)

The Duck Mountain Ecodistrict straddles the border with
Saskatchewan, with only a small portion lying outside
Manitoba.

Climate

This ecodistrict islocated in a cooler, more humid subdi-
vision of the Mid-Boreal Ecoclimatic Region beltin Mani-
toba. The climate is characterized by short, moderately
warm summers and long, cold winters. Because of theto-
pography of the district, temperature, precipitation and
frost free period vary significantly from areato area. The
higher elevations tend to be cooler and wetter than the
lower slopes. The mean annual air temperature is about
-0.3°C, the mean growing season is 174 days, and the
number of growing degree-daysis about 1500.

The mean annual precipitation is approximately 500 mm,
of which nearly one-quarter falls as snow. Precipitation
varies greatly from year to year and peaks in early sum-
mer. Theaverageyearly moisture deficit isabout 135 mm.
Theecodistrict hasahumid, cold, Cryoboreal soil climate.

Sincethereisno climate station in the ecodistrict, the above
climate data is an estimate derived from stations in the
surrounding area and is adjusted accordingly. Precipita-
tion may be underestimated while the number of growing
degree-days may be overestimated.

Physiography and Drainage

Situated on the Manitoba Escarpment, the Duck Moun-
tain Ecodistrict reaches the highest elevation of the three
upland outliersforming the Mid-Boreal Upland Ecoregion
in Manitoba.

Elevations of this hummocky, moraine-covered upland
range from about 450 masl along its eastern base to 831
masl at Baldy Mountain, the highest point on this upland
and the highest point in Manitoba. The area dips west-
ward from Baldy Mountain at the rate of about 3.1 m per
km. Slopes range from 10 to about 15 percent, but are
locally much steeper. Slope lengthsrange from 50 to more
than 100 m. Local relief in areaswith stronger hummocky
topography exceeds 30 m.

Thisupland has steep faces along its eastern and northern
boundariesthat overlook the Manitoba Plain some 550 to
300 m below. Elevations rise 150 to 250 m over 4 to 6
kms along broken slopes. These areas are also dissected
with many deep channelsand gulliesand local relief along
portions of these valleys exceeds 60 m.

Themost widespread surficial depositsareloamy to clayey
till materials. Other clayey sediments include
glaciolacustrine materials which can be found in depres-
sions and also covering some upland till materials. Grav-
elly and sandy glaciofluvial materials are limited in ex-
tent. Alluvia deposits are found along the many rivers
and creeks. Peatlands are largely small basin bogs, but
shore fens are also present.

Drainage from thisecodistrict ismulti-directional through
the many creeks and rivers which drain into rivers flow-
ing through the lowlands around the ecodistrict. The Shell
River in the southwest and the Favel River in northern
sector are two of the larger drainage ways. The western
sector of the ecodistrict is part of the Assiniboine River
drainage division and the remainder is part of the Dau-
phin River division. Both are part of the Nelson River
drainage system.
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Soils

Well to imperfectly drained Gray Luvisolic soils devel-
oped on calcareous, loamy to clayey textured glacial till
dominate the ecodistrict. Gray Luvisols are also associ-
ated with calcareous, clayey glaciolacustrine sediments.
Local areas of well drained Dark Gray Chernozems are
found on sandy areas, especialy in the southwestern sec-
tor, while poorly drained Luvic Gleysolic soils occur in
and around depressions.

Shallow (Terric) and deep (Typic), moderately well de-
composed Mesisols are found on peat deposits formed in
poorly drained, small and medium sized basins, that are
generally underlain by clayey glaciolacustrine sediments.
Calcareous, sandy and gravelly glaciofluvial deposits sup-
port Eutric Brunisols on the higher upland, but support
Chernozemic Dark Gray soils in the western sector.

Vegetation

The vegetation is characterized by a mixture of decidu-
ous and coniferous species in varying proportions. This
ecodistrict has a higher component of trembling aspen,
balsam poplar and white birch than the Porcupine Hillsto
the north.

Before logging and recent major fires affected the forest
cover significantly, old stands composed of tall, well grown
white spruce and balsam fir were widespread. Asaresult
of these disturbances, trembling aspen and some balsam
poplar, and jack pine on drier sites, mixed with younger
white spruce, now form the dominant forest cover over
extensive areas.

Some of theforest standsin the Duck Mountain Ecodistrict
arethefastest growing forest standsin the province. White
spruce and trembling aspen can attain diameters of 90 cm
or more and heights of 30 m on favourable sites.

Whitebirchislocally widespread, especially inareasalong
the east face. Black spruce is confined largely to wet,
poorly drained localities and to the few bog peatlands,
but itisalso found in mixtureswith white spruce and trem-
bling aspen on moist sites. Understory vegetation and
ground cover vegetation vary with stand mixture and site
quality and aspect. North facing slopes on fine textured

Mid-Boreal Uplands Ecoregion

s0ils have more moss under coniferous stands, while south
and west facing slopes have hazel shrub and herbs under
mixed forest stands.

Water

The principa source of water is the numerous lakes and
ponds found throughout the ecodistrict. Significant sup-
plies of variable quality groundwater are found in small
sandy and gravelly aquifers in the glacial till, inter-till
and glacia outwash deposits as well. The shale bedrock
underlying the till yields very little water.

Land Use
The only settlements in the ecodistrict are the hamlets of
Boggy Creek and San Clara on the west side.

Most of the land is not well suited to arable agriculture
due to climate and steepness of slopes. Therefore, most
of the ecodistrict has been retained asthe Duck Mountain
Provincial Forest Reserve and Duck Mountain Provincial
Park.

Sawlog forestry is carried out throughout the ecodistrict.
The importance of trembling aspen as a forest resource
has increased significantly since the establishment of an
oriented strandboard factory in the Swan River area.

Cottage development, associated with water-oriented rec-
reation such as boating and fishing, is extensive around
some lakes and is expanding. Other recreational activi-
tiesin the district include camping and hunting.

Limited sections a ong the periphery of the ecodistrict are
used for the production of cereal grains, oil seedsand hay
crops. The steeply sloping valley walls, benchlands and
poorly drained aluvial soils are used for livestock pas-
ture and native hay.

The ecodistrict provides extensive and varied habitat for
many speciesof wildlife. EIk (wapiti), moose, white-tailed
deer and black bear are common species in the district.
Other wildlife includes members of the marten family,
beaver, snowshoe hare, various raptors, jays and many
species of songbirds. The wetlands are important breed-
ing habitat for waterfowl.

Duck Mountian Ecodistrict
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716. Riding Mountain Ecodistrict

The Riding Mountain Ecodistrict isthe most southerly of
the three uplands comprising the Mid-Boreal Uplands
Ecoregionin Manitoba. Thisecodistrictistotally confined
to Manitoba.

Climate

Thisecodistrict issituated within amore humid and cooler
outlier or subdivision of the Mid-Boreal Ecoclimatic Re-
gion within Manitoba. The climate is characterized by
short, warm summers and long, cold winters. The pre-
cipitation, temperature and length of growing season vary
significantly from areato area because of the topography.
Themean annual air temperatureis 1.2°C, the mean grow-
ing season is 173 days, and the number of growing de-
gree-daysis about 1400.

The mean annual precipitation isabout 500 mm, of which
about one-quarter fallsas snow. Precipitation variesgreatly
fromyear to year and peaksin early summer. Theaverage
yearly moisture deficit is nearly 100 mm. The ecodistrict
has a humid, cold, Cryoboreal soil climate.

Selected Climate Data® for Wasagaming

(4700 km?)

The only long-term climate station is located at
Wasagaming in the southern part of the ecodistrict.

Year June-Aug May-Sept July Jan
Temperature °C 0.0 15.1 12.7 16.5 -19.7
Precip. mm (equiv.) 508.0 226.2 330.7 70.9 18.6
Rain/Snow (mm/cm) 376.9/134.9 226.2/0.0T 327.3/13.5 70.9/0.0 19.6/0.0T
Growing degree-days >5°C N 0928.8 N 356.0 N

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

L ocated on the dip slope of the Manitoba Escarpment, the
Riding Mountain isthe southernmost of the three wooded
uplandsthat comprisethe Mid-Boreal Uplands Ecoregion
in Manitoba.

Elevations of this hummocky moraine-covered upland
range from about 450 mas| to 716 madl at itshighest point.
Slopes within the upland are moderately steep, ranging
from 5 to about 15 percent and range in length from 50 to
100 m. Local relief may exceed 30 m. The ecodistrict is
dissected by many deep channelsand gullies, particularly

along its steeply sloping eastern and northern faces that
overlook the Manitoba Plain some 300 to 400 m below.
Local relief along portions of these valleys exceeds 60 m.

Drainage is multi-directiona through many small rivers
and creeks. The Ochre River in the northeast, Vermillion
River in the north-central and Birdtail Creek in the south-
west are some of the larger drainage ways. The northern
part liesin the Dauphin River drainage division whilethe
remainder is part of the Assiniboine River drainage divi-
sion. Both divisions are part of the Nelson River drainage
system.
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Soils

Well drained Gray Luvisolic soils developed on calcare-
ous, loamy to clayey textured glacial till are dominant in
the ecodistrict. Local areas of well drained Chernozemic
Dark Gray, poorly drained peaty Gleysolic soilsand shal-
low (Terric), moderately decomposed (Mesisols) organic
soils also occur.

Vegetation

The vegetation is characterized by a mixture of decidu-
ous and coniferous trees in varying proportions. Before
most of the ecodistrict was turned into a national park,
logging removed many of the stands of tall, well grown,
white spruce and balsam fir. Asresult of thisdisturbance,
trembling aspen and some balsam poplar, and jack pine
ondrier sites, mixed with younger white spruce, now form
the dominant forest cover over extensive areas. Some of
the forest stands in the Riding Mountain are the fastest
growing forest stands in the province. White spruce and
trembling aspen can attain diameters of 90 cm or more
and heights of 30 m on favourable sites. Black spruce,
although only widespread in wet, poorly drained locali-
ties and in the few bog pesatlands, is also found in mix-
tureswith white spruce and trembling aspen on moist sites.

Understory vegetation and ground cover vegetation var-
ies with stand mixture, site quality and aspect. North fac-
ing slopes on fine textured soils have more moss ground
cover under coniferous stands, while south and west fac-
ing slopes have hazel shrub and herbs under mixed forest
stands. In the western sector, drier conditions produce a
vegetative cover consisting of forest grovesor small stands
of trembling aspen and white spruceintermixed with grass-
land on the driest parts.

Water

The principal source of water isthe numerous small lakes
and ponds in the ecodistrict. Significant supplies of vari-
able quality groundwater are found in small sandy and
gravelly aquifersin the glacial till, inter-till and outwash
deposits. The shale bedrock underlying thetill yieldsvery
little water.

Mid-Boreal Uplands Ecoregion

Land Use

Most of this hummocky upland is occupied by the inter-
nationally renowned Riding Mountain National Park. The
park provides many opportunitiesfor land and water based
recreation during the summer and is also a popular desti-
nation for winter camping, cross-country skiing and down-
hill skiing. Cottage development outside the park around
small lakes is expanding.

Settlements are generally small. Wasagaming, located
within the park, has a small permanent population, but
grows considerably in the summer with cottagers and tour-
ists. Onanole is another community in the ecodistrict.
Thereisalso oneFirst Nation community in the ecodistrict
- Keeseekoowenin.

Soils are not well suited to, and are not used for, arable
agriculture because of climate and steepness of slopes.

The park and surrounding area al so provide extensive and
varied habitat for many species of wildlife. EIk (wapiti),
moose, white-tailed deer and black bear are common. Wolf
is aso present, as are several species belonging to the
marten family, beaver, snowshoe hare, coyote and red fox.
Several speciesof raptorsmay befound inthe ecodistrict,
as well as spruce grouse, Canada jay and many songbird
species. Wetlands are important breeding habitat for wa-
terfowl.

Wapiti or elk

L ke

Elk arefoundinlarge numbersin the Riding and Duck
Mountain areas. They occur in small numbersin ar-
eas such as Spruce Woods Provincial Park (Shilo
Ecodistrict 757).

Riding Mountain Ecodistrict
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155. Interlake Plain Ecoregion

Thelnterlake Plain Ecoregion extendsin abroad arc from
the USA-Canada border at the southeastern edge of the
Manitoba Plain, northwestward across the southern
Interlake/Westlake region to the Saskatchewan border at
Red Deer Lake. Itisamosaic of farmland and forest mark-
ing the southern limit of closed, mixed boreal forest and
northern and eastern extent of commercial agriculture.

Climate

Thisecoregion formsaportion of the extensive Subhumid
Low Borea Ecoclimatic Region that extends from south-
eastern Manitoba to the Peace River in north-central Al-
berta. The climateismarked by short, warm summersand
fairly long, cold winters. In Manitoba, the mean annual
air temperature rangesfrom 1.1to 2.4°C, the average grow-
ing season varies from 173 to 184 days, and the number
of growing degree-days ranges from about 1400 to 1700.

Theaverage annual precipitation rangesfrom dightly less
than 500 to near 525 mm, and varies greatly from year to
year. Precipitation is highest during the growing season.
Average yearly moisture deficits range from 85 to nearly
175 mm. The ecoregion is characterized by a subhumid,
moderately cold to cold, Cryoboreal soil climate.

Selected Climate Data® for Gypsumville

Climatic data for three stations are presented. The
Steinbach station represents the southern part of the
ecoregion, the Gypsumville station represents the central
and northeastern portion, and the Swan River station rep-
resents the northwestern part. The data from the
Gypsumville station only coversthe period 1966 to 1980.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Yr.
Temp. °C -20.7 +16.8 |-8.7 |19 |10.1 151 |180 |16.3 |11.1 | 43 | -58 |16.1 | 0.7
Precip. mm 221 | 13.8 189 |17.3 | 34.0 | 58.8 | 63.6 | 63.6 | 51.3 | 25.1 | 25.9 |24.0 |4184
Growing degree-days [ 0.0 | 0.0 | 0.5 | 35.3 | 167.1 299.1| 405.6/358.0/179.2| 59.3 | 3.4 | 0.0 [1507.5
! Canadian Climate Normals, 1951-1980. Atmospheric Environment Service. Environment Canada
Selected Climate Data! for Steinbach
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Yr.
Temp. °C -18.0|-14.7|-6.7 | 3.9 | 11.5| 16.7 | 195|181 | 121 | 58 | -4.4 |-143 | 24
Precip. mm 234|133 |20.8 | 31.8| 63.2) 86.1 | 75.0 65.6 | 56.0/ 345 | 19.9 | 20.0 | 509.7
Growing degree-days [ 0.0 | 0.0 | 1.8 | 57.1| 208.5 347.3 454.1 403.0/ 218.076.5| 4.3 | 0.0 [1771.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service. Environment Canada

Surficial Deposits and Landforms

Lying within the Manitoba Plain, this ecoregion is under-
lain by low relief, flat-lying Palaeozoic limestone rock
and is lower and smoother than the Saskatchewan Plain
tothewest. The surface of the plain has an el evation rang-

ing from about 410 masl near the Manitoba Escarpment
at its northwestern extreme to 218 masl at Lake Winni-
peg. Its general surface form is that of a level to ridged
lake terrace complex.
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Selected Climate Data* for Swan River

I nterlake Plain Ecoregion

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -188 | -15.1| -79| 25 |10.6 |16.0 185 | 17.1 | 109 | 4.7 | -6.0 |-155| 14
Precip. mm 243 | 17.8 | 29.7 | 296 |46.2 | 71.9 | 79.7 | 63.9 |55.3 |30.4 | 245 | 255 | 498.9
Growing degree-days | 0.0 | 0.0 | 0.6 | 41.1 | 186.6/ 331.1 419.7/374.6/179.9| 54.6 | 2.0 0.0 |1590.0

! Canadian Climate Normals, 1961-1990. Atmospheric Environment Service. Environment Canada

Much of the Interl ake/Westlake section hasadistinct, low
relief, north to south trending drumlinoid or ridge and
swal e topographic pattern with slopes that range from
1to 3 percent. Surface depositsare comprised of extremely
calcareous, very stony, water-worked loamy glacial till. The
till materials are deep (>30 m) to very shallow (<20 m)
over limestone bedrock.

East and southeast of this lowland region, the water-
worked till has been smoothed over by thin, discontinu-
ous veneers and blankets of sandy to clayey
glaciolacustrine sediments as well as sandy to gravelly
beach materials and bouldery near-shore deposits. Till-
covered, thick, coarsetextured fluvioglacial depositsalso
occur in places from Birds Hill south to the USA border.
Limestone bedrock is at or near the surface of erosional
remnants, scarps and drumlinoid ridges.

The ecoregion contains a number of large to very large
lakes including lakes Winnipeg, Winnipegosis and Mani-
toba, aswell asall of Waterhen, St. Martin and Red Deer
lakes. Beaches marking successively lower water levels
of glacial Lake Agassiz wind along the lower slopes of
Duck Mountain and Porcupine Hills. The Red River flows
through the area from the south into Lake Winnipeg, and
the Swan and Red Deer rivers enter this plain from the
escarpment in the northwest section of the region.

Soils

Well toimperfectly drained Chernozemic Dark Gray soils
are predominant in the ecoregion. Significant inclusions
are well to imperfectly drained Chernozemic Black sails,
especially in the southern and northwestern parts of the
ecoregion. These soils are associated with both the very
to extremely calcareous, clayey glaciolacustrine overlays.
Eutric Brunisols, shallow Gray Luvisols ontill and some
glaciolacustrine deposits, Organic Mesisols on the
peatlands and peaty phase Humic Gleysolsin transitional

areas occupy significant portions of the central and north-
ern sections. The central portion is also characterized by
locally widespread, very shallow Eutric Brunisols over
limestone bedrock.

Vegetation

A closed cover of trembling aspen of varying quality with
secondary quantities of balsam poplar and an understory
of mixed herbs and tall shrubs is predominant. In the
Interlake, trembling aspen stands are often of poor growth
with poorly formed trees, likely due to the extreme cal-
careousness of the soils. White spruce and balsam fir are
the climax speciesbut are not widely represented because
of fires. However, they do exhibit moderate to good growth
through most of the ecoregion except on very dry sitesor
sites with very shallow soils. Open stands of medium to
tall jack pine occur on dry, sandy sites. Water filled de-
pressionsand poorly drained sitesare usually covered with
sedges, willow, some black spruce and tamarack.

Wildlife

The ecoregion contains extensive habitat for white-tailed
deer, black bear, moose, ruffed grouse, beaver, coyote,
snowshoe hare and waterfowl. White-tailed deer
populations have benefited from the development of ar-
able agriculture which provides a varied habitat for this
Species.

Land Use

Production of spring wheat, other cereal grains, oilseeds
and hay crops dominate the agriculture of the ecoregion
on the more suitable glaciol acustrine soils. Native hay and
pasture are more prevalent on the stony, glacial till soils
of the Interlake and Westlake sections of the plain.

There are six ecodistricts within the Interlake Plain
Ecoregion.
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717. Swan Lake Ecodistrict

The Swan Lake Ecodistrict is located west of Lake
Winnipegosis in the northwestern corner of the Interlake
Plain Ecoregion and extends a short distance into Sas-
katchewan.

Climate

This ecodistrict lies within the more humid and cooler
subdivision of the Subhumid Low Boreal Ecoclimatic Re-
gion in Manitoba. Summers are short and warm, while
winters are cold. The mean annual temperature is 1.1°C,
the average growing season is 174 days, and the number
of growing degree-daysis 1430.

The mean annual precipitation is approximately 500 mm,
of which nearly one-third falls as snow. Precipitation var-
iesgreatly from year to year and ishighest from late spring
through summer. The average moisture deficit over the
year is about 120 mm. The district has a humid, cold to
moderately cold, Cryoboreal soil climate.

Data from the climate station at Swan River is vaid for
the area around Swan River and to the south, but islikely
less representative of the most northern sector.

Selected Climate Data* for Swan River

(7314 km?)

Year June-Aug May-Sept July Jan

Temperature °C 1.4 17.2 14.6 18.5 -18.8
Precip. mm (equiv.) 498.9 2155 317.0 79.7 24.3
Rain/Snow (mm/cm) 358.9/139.2 215.5/0.0 311.2/5.7 79.7/0.0 24.2
Growing degree-days >5°C 1590.0 11254 1491.9 419.7 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Swan Lake Ecodistrict is situated east of (below) the
Manitoba Escarpment (Kenville Escarpment). The mean
elevation along the western boundary of the ecodistrict is
about 290 masl and declines to about 255 masl aong the
shore of Lake Winnipegosis.

The ecodistrict isdominantly asmooth, level to very gen-
tly sloping aluvial and glaciolacustrine plain with slopes
ranging from level to 2 percent. The slopes are gentle to
the northeast at approximately 2.0 to 3.0 m per km. Local
relief of approximately 3 to 5 m occurs along the Woody

and Swan rivers. Along the numerous meandering streams
and creeks emanating from the Duck Mountain and Por-
cupine Hills, river bank erosion has resulted in local re-
lief of 5to 10 m. The ecodistrict is subject to flooding in
spring and after heavy summer storms which causes fur-
ther erosion of channels and roadside ditches that carry
runoff from the escarpment.

The whole ecodistrict is part of the Dauphin River drain-
age division, which is part of the Nelson River drainage
system.
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Soils

Nearly al of the soilsin the Swan Lake Ecodistrict are
imperfectly drained, Gleyed Rego Black and Gleyed Dark
Gray Chernozems that have developed on shallow, very
strongly calcareous, sandy loam to clayey textured
glaciolacustrine sediments and glacia till. Significant lo-
cal areas of poorly drained peaty Gleysolic soilsand shal-
low organic soils are found in depressional areas, while
areas of imperfectly drained, Gleyed Regosols are found
on aluvial sediments.

Vegetation

The dominant forest cover istrembling aspen and balsam
poplar growing on well to imperfectly drained sites on
glaciolacustrineand till deposits. These areasare also very
suitable for agriculture, and consequently, the extent of
forest cover has been severely reduced. Sandy areas sup-
port jack pine forests, while maple and green ash grow
aong rivers and on aluvia flats. White spruce is also
present, but is more widespread on somewhat higher el-
evations and is often mixed with trembling aspen. Peaty
areas generally have a vegetation of willow and sedges,
but black spruce and tamarack are found on deeper and
better developed peatlands.

I nterlake Plain Ecoregion

Water

The principal sources of water are variable quality
groundwater and surface water from Swan Lake, the
Woody and Swan rivers and the numerous creeks and
streams emanating from the escarpment. The groundwater
is available from shallow, stratified, sandy and gravelly
surface deposits and sandy and gravelly aquifers associ-
ated with till and inter-till deposits. Well development is
variable from the Swan River bedrock formation because
of variable concentrations of salt in these waters. This
formation lies below the glacial deposits and at 30 to 60
m below the surface, and salt concentrations of water in
this formation can exceed 4000 mg/I.

Land Use

There are severa settlementsin the ecodistrict. The town
of Swan River isthe largest and is the service centre for
the ecodistrict and surrounding area. The settlement of
Minitonasis expanding as aresult of the recent establish-
ment of an oriented strand board plant, which uses large
quantities of trembling aspen from Duck Mountain and
surrounding areas including the ecodistrict itself.
Wuskwisipihk and Pine Creek are two First Nation com-
munities in the ecodistrict.

Most of the soils in the Swan Lake Ecodistrict are culti-
vated for the production of spring wheat, other cereal
grains, oil seedsand hay crops. Areaswhere drainage has
not been improved are used for native pasture and hay.
The wooded areas provide habitat for white-tailed deer,
moose, black bear, ruffed grouse and songbirds.

Swan Lake Ecodistrict
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718. Waterhen Ecodistrict

The Waterhen Ecodistrict occupies the northeastern part
of the Interlake Plain Ecoregion and encompasses the
southern half of Lake Winnipegosis, the northern basin of
Lake Manitoba and all of Waterhen Lake.

Climate

This ecodistrict lies in the more humid and cooler subdi-
vision of the Subhumid Low Boreal Ecoclimatic region,
which is characterized by short, warm summers and cold
winters. The mean annual temperatureis 1.1°C, the aver-
age growing season is 173 days, and the number of grow-
ing degree-daysis 1500.

The mean annual precipitation is approximately 510 mm,
of which about one-quarter falls as snow. Precipitation
variesgreatly from year to year, and ishighest from spring
to early summer. The average moisture deficit over the
year isnearly 90 mm. The ecodistrict hasahumid, cold to
moderately cold Cryoboreal soil climate.

Thedatafrom the now-closed station at Gypsumville (720.
Gypsumville Ecodistrict) is relevant to the ecodistrict.

Physiography and Drainage
Theecodistrict extendsfrom Lake Winnipegosisand L ake
Manitoba on the west to near L ake Winnipeg on the east.
It has amean elevation of about 267 madl. The ecodistrict
has a north-south trending drumlinoid or ridge and swale
topographic pattern. Thefluted ridges, ranging from about
400 to 800 m wide, are separated by variable sized swales
or depressions up to 800 m wide.

Following the retreat of the continental glacier, glacia
Lake Agassiz covered the ecodistrict and the surface of
this gently undulating till plain was modified by waves
and icebergs. Wave action resulted in local differentiation
in the texture of surface materials with the ridges being
more coarse textured and cobbly and gravelly, while the
depressions are finer textured. Iceberg scouring created
strongly intersecting micro-grooves or flutesthat are usu-
ally curvi-linear in surface form. Slopes range from level
to less than 5 percent.

(11 423 km?)

The ecodigtrict is a dight topographic high that slopes
very gently eastward toward Lake Winnipeg and west-
ward toward L ake Winnipegosisat arate of approximately
0.6 m per km. Local relief from ridge to swaleis approxi-
mately 0.5to0 3.0 m.

Natural drainage over most of the areais very poorly de-
veloped. Thewestern section is part of the Dauphin River
division, whilethe eastern sectionis part of the Lake Win-
nipeg South division. Both divisions are part of the Nel-
son River drainage system.
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Soils

The soils on well to imperfectly drained ridges in the
Waterhen Ecodistrict are dominantly Dark Gray
Chernozems and Eutric Brunisolsthat have devel oped on
extremely to very strongly calcareous, very cobbly to grav-
ely, loamy to clay loam water-worked glacia till. Soil
profile development is very shallow (usually lessthan 15
cm thick). Significant areas of poorly drained peaty
Gleysolic soilsand shallow, dightly to moderately decom-
posed (fibric to mesic) organic soils occur in the swales.
Glacia deposits can vary in thickness from less than 10
cm where limestone bedrock outcropsto more than 30 m.

Excessive amounts of stones and cobbles, an irregular
topographic pattern that runs perpendicular to the general
regional slope and lack of natural drainage contribute to
the soil problems.

Vegetation

Vegetation varies from closed trembling aspen and bal-
sam polar stands interspersed with white spruce on well
toimperfectly drained till and glaciol acustrine sediments,
to pure jack pine stands on dry sites. Forest stands domi-
nated by white spruce and balsam fir may be found on
favourable sites, including lake shores. The occurrence
of conifersin the mixed stands increases with latitude.

Depressional areas have sedge and willow vegetation.
Peatlands have tamarack and sedge vegetation on fensand
black spruce and tamarack and mosses on bog and transi-
tional bog peatlands..

I nterlake Plain Ecoregion

Water

The principal source of water is the variable quality
groundwater available from shallow sand and gravel ag-
uifers associated with till, beach and inter-till outwash
deposits. Well development ispoor from Silurian bedrock
formations. Bedrock aquifers made up of fractured lime-
stone are variable both in water quantity and quality.

Land Use

Thereare several small communitiesin the ecodistrict in-
cluding Waterhen and O-Chi-Chak-Ko-Sipi First Nations
and Skownan and Crane River.

Only small portions of the soils are cultivated for spring
wheat, other cereal grains, oil seeds and hay crops. Much
of the land is public land and leased for native pasture
and hay. The ecodistrict providesimportant wildlife habitat
and breeding habitat for waterfow!.

Waterhen Ecodistrict
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720. Gypsumville Ecodistrict (1291 km?)

The Gypsumville Ecodistrict occupies asmall areain the
north-central part of the Interlake Plain Ecoregion and
encompasses Lake St. Martin.

Climate

This ecodistrict lies in the more humid and cooler subdi-
vision of the Subhumid Low Boreal Ecoclimatic Region,
and is characterized by short, warm summers and cold
winters. The mean annual temperature is around 1.3°C,
the average growing season is 173 days, and the number
of growing degree days is about 1500.

The mean annual precipitation is approximately 520 mm,
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
the year is about 85 mm. The ecodistrict has a humid,
cold to moderately cold, Cryoboreal soil climate.

Data from the now-closed station at Gypsumvilleis pre-
sented below.

Selected Climate Data* for Gypsumville

Year June-Aug May-Sept July Jan

Temperature °C 0.7 16.5 14.1 18.0 -20.7

Precip. mm (equiv.) 418.4 186.0 271.3 63.6 22.1
Rain/Snow (mm/cm) 301.3/102.1 185.9/0.1 270.1/1.7 63.6/0.0 0.2/20.0

Growing degree-days >5°C 1507.5 1062.7 1409.0 405.6 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Gypsumville Ecodistrict occupies a small area sur-
rounding Lake St. Martin between Lake Winnipeg and
Lake Manitoba. Its mean elevation is about 251 masl.

Theecodistrictisalevel toridgedtill plain partly covered
with athin, discontinuous veneer of glaciolacustrine clay.
Slopes range from level to 2 percent and are frequently
less than 50 m long, although some slopes are aslong as
150 m. The ecodistrict slopes gently northeastward at ap-
proximately 0.7 m per km from Lake St. Martin. The
ecodistrict lies in the Dauphin River drainage division,
which is part of the Nelson River drainage system.

Soils

Nearly all of the soilsareimperfectly drained, Gleyed Dark
Gray Chernozems that have developed on extremely to
very strongly calcareous, loamy to clayey textured glacial
till. Significant local areas of poorly drained peaty
Gleysolic soils and areas of imperfectly drained, Gleyed
Rego Chernozemic Black soils are found on very shal-
low, discontinuous, loamy to clayey glaciolacustrine ve-
neers.

Stoninessand irregular patterns of imperfectly and poorly
drained conditions contribute to soil problems.
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Vegetation

The forest stands in the ecodistrict are a mixture of trem-
bling aspen, balsam poplar and white spruce in varying
quantities. Jack pineis prevalent on drier sites.

Water

The principal sources of water are variable quality
groundwater and good quality surface water from Lake
St. Martin. The groundwater is available from shallow,
stratified, sandy and gravelly aquifers associated with till
and inter-till deposits. Well development in the underly-
ing Ordovician and Silurian limestone bedrock is poor
because of variable concentrations of soluble saltsin these
aquifers.

I nterlake Plain Ecoregion

Land Use

Little Saskatchewan, Fairford and L ake St. Martin arethe
First Nations communities in the ecodistrict. The settle-
ment of Gypsumville serves as a service centre for the
ecodistrict and adjacent areas.

Most of the soils are not cultivated, and those that are
produce spring wheat, other cereal grains, oil seeds and
hay crops. Limited areaswhere drainage has not been im-
proved or where the soils are too cobbly and stony to cul-
tivate are used for native pasture and hay. Thereisalim-
ited forest industry.

Thewooded areas providewildlife habitat for white-tailed
deer, black bear and ruffed grouse. Lake St. Martinisan
important habitat for waterfowl breeding and migratory
staging area.

Gypsumville Ecodistrict
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723. Ashern Ecodistrict

The Ashern Ecodistrict occupies a major portion of the
areagenerally referred to asthe “Interlake’.

Climate

This ecodistrict lies in the more humid and cooler subdi-
vision of the Subhumid Low Boreal Ecoclimatic Region,
which is characterized by short, warm summers and cold
winters. The mean annual temperatureis 1.2°C, the aver-
age growing season is 175 days, and growing degree-days
number about 1500.

The mean annual precipitation is approximately 510 mm,
of which nearly one-quarter falls as snow. Precipitation
variesgreatly from year to year and ishighest from spring
through early summer. The average moisture deficit over
the year is about 100 mm. The ecodistrict has a humid,
cold to moderately cold Cryoboreal soil climate.

The datafrom the climate station at Ashernisrelevant for
most of the ecodistrict.

Selected Climate Data* for Ashern

(9121 km?)

Year June-Aug May-Sept July Jan

Temperature °C 11 16.9 14.5 18.3 -195

Precip. mm (equiv.) 483.2 215.1 319.2 65.3 18.9
Rain/Snow (mm/cm) 374.3/109.3 215.1/0.0T 314.7/4.7 65.3/0.0 0.1/18.8

Growing degree-days >5°C 1563.0 1092.8 1468.8 410.8 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Ashern Ecodistrict is situated between Lake Mani-
tobato the west and L ake Winnipeg to the east and has a
mean elevation of about 274 magl. The ecodistrict has a
northwest-southeast trending, drumlinoid or ridge and
swale topographic pattern. The fluted or grooved ridges
range from about 400 to 800 m wide and have slopes that
are usually less than 5 percent and range in length from
50 to over 200 m.

Following the retreat of the continental glacier, the sur-
face of this gently undulating till plain was modified by
wave action and by icebergs scouring theridgesasglacial
Lake Agassiz retreated. Wave action hasresulted in local
differentiationin soil textures. Theridgesare more coarse
textured, cobbly and gravelly, and the depressions arefiner

textured. Iceberg scouring formed strongly intersecting
micro-groovesor flutesthat are usually curvi-linear in sur-
face form.

The ecodistrict is a dlight topographic high, sloping very
gently eastward toward L ake Winnipeg and westward to-
ward Lake Manitoba at approximately 0.6 m per km. Lo-
cal relief (ridge to swale) is approximately 0.5 to 3.0 m.
Natural drainage is very poorly developed over most of
the ecodistrict.

Thewestern portion is part of the Dauphin River drainage
division, whilethe eastern portion ispart of the Lake Win-
nipeg South division. Both divisions are part of the Nel-
son River drainage system.
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Soils

Soils situated on well to imperfectly drained ridges are
dominantly Dark Gray Chernozems that have devel oped
on extremely to very strongly calcareous, very cobbly to
gravelly, loamy to clay loam water-worked glacidl till. Soil
profile development is very shallow (usually lessthan 15
cm). Glacial deposits in the area can vary in thickness
from less than 10 cm where limestone bedrock outcrops,
to more than 30 m. Significant areas of poorly drained
peaty Gleysolic soils and shallow, dightly to moderately
decomposed (fibric to mesic) organic soils occur in the
swales.

Excessive amounts of stones and cobbles, an irregular
topographic pattern that runs perpendicul ar to the general
regional slope and lack of natural drainage contribute to
the soil problems.

Vegetation

Theforest standsin the ecodistrict are dominated by trem-
bling aspen. Associated species are balsam poplar and
white spruce. White spruce occurslargely interspersedin
the trembling aspen stands, but also forms small pure
stands. The white spruce distribution is much affected by
forest fires. Poorly drained areas have willow, sedge and
meadow grass vegetation. Much |and has been cleared for
agriculture, but some has reverted to shrub vegetation.

Tree quality is very much influenced by soil texture, soil
depth and carbonate level. Generally, white spruce has
better growth than trembling aspen on the same site. Trem-
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bling aspen often shows poor growth and form, unless
growing on good quality sites. Black spruce and to lesser
extent, tamarack, form the vegetative cover in thebogsin
association with swamp birch, ericaceous shrubs and
sphagnum and other mosses. Willows and sedges, and to
some extent tamarack, brown mosses and various herbs
and forbs are dominant in fen peatlands.

Water

The principal source of water is variable quality
groundwater available from shallow sand and gravel ag-
uifers associated with till, beach and inter-till outwash
deposits. Well development ispoor from Silurian bedrock
formations. Limestone aquifers are made up of fractured
rock and both water quantity and quality are variable.

Land Use

Ashern and Eriksdale are the main service centres and
Lake Manitoba is the First Nation community in the
ecodistrict.

Only alimited, but significant, portion of the ecodistrict
iscultivated for spring wheat, other cereal grains, oil seeds
and hay crops. Much of theland is public land and leased
out for native pasture and hay. The ecodistrict supports
limited forestry, and provides important wildlife and wa-
terfowl breeding habitat and migratory bird staging ar-
€as.

Ridge and swale topography
e

=wwm Theridgesarewell drained and have
a vegetation cover of trembling as-
pen and various shrubs, while the
poorly drained swaleshave sedgeand
reed vegetation.

Ashern Ecodistrict
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724. Gimli Ecodistrict (6978 km?)

The Gimli Ecodistrict isagenerally north-south elongated
area extending from north of Fisher Bay to southeast of
Birds Hill.

Climate

This ecodistrict lies within the more humid and cooler
subdivision of the Subhumid Low Boreal Ecoclimatic Re-
gion, which is characterized by short, warm summers and
cold winters. the mean annual temperature is 1.4°C, the
average growing season is 176 days, and the number of
growing-degree days is about 1540.

The mean annual precipitation isabout 520 mm, of which
about one-quarter fall sas snow. Precipitation variesgreatly
from year to year and is highest from late spring through
summer. The average annual moisturedeficitisnearly 100
mm. The ecodistrict has a humid, moderately cold,
Cryoboreal to subhumid, cool, Boreal soil climate.

Theecodistrict containsanumber of climate stations. The
station at Arborg represents the northern sector, the sta-

Selected Climate Data' for Arborg

tion at Beausejour represents the southern sector and the
now-closed Gimli station represents the area along Lake
Winnipeg.

Year June-Aug May-Sept July Jan
Temperature °C 0.9 16.9 14.3 18.4 20.2
Precip. mm (equiv.) 491.1 215.0 314.0 65.8 204
Rain/Snow (mm/cm) 380.8/110.1 215.0/0.0T 311.7/2.3 65.8/0.0 20.4/0.0T
Growing degree-days >5°C 1543.0 1099.1 1453.6 414.3 0.0
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Data® for Beausejour 2
Year June-Aug May-Sept July Jan
Temperature °C 1.6 17.8 15.3 19.1 -19.6
Precip. mm (equiv.) 539.2 228.5 342.9 69.2 25.9
Rain/Snow (mm/cm) 412.7/126.4 228.5/0.0 341.3/1.6 69.2/0.0 25.6/0.3
Growing degree-days >5°C N 1173.5 1589 435.7 0.0
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Data® for Gimli Airport
Year June-Aug May-Sept July Jan
Temperature °C 1.6 17.6 14.8 19.0 -19.7
Precip. mm (equiv.) 545.3 231.1 336.4 75.0 25.1
Rain/Snow (mm/cm) 397.1/164.7 231.1/0.0 332.4/4.2 75.0/0.0 0.4/27.8
Growing degree-days >5°C N N N N N

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.
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Physiography and Drainage

The Gimli Ecodistrict lies along the southwestern shore
of the south basin of Lake Winnipeg. It extendsfrom Birds
Hill in the south to the Fisher River Lowland near Dallas
in the north. Its mean elevation is about 244 mas|.

The ecodistrict is alevel to depressional glaciolacustrine
lowland and a gently undulating lake terrace, character-
ized by fluvioglacia, shallow glaciolacustrine depositsand
water-worked glacial till. Slopes range from long and
nearly level in the lowlands to short and less than 2 per-
cent in the lake terrace areas.

West of Lake Winnipeg, slopesarevery gentle at approxi-
mately 0.5 m per km eastward. The area south of Lake
Winnipeg slopes very gently northward to Lake Winni-
peg at arate of less than 0.5 m per km. Netley Marsh on
the south shore of Lake Winnipeg isadeltaformed by the
Red River. It has little relief, many channels and small
water bodies enclosed by levees. A significant change of
relief of occurs at Birds Hill, a prominent, interlobate
glaciofluvial and moraine complex which rises about 30
m above the surrounding area. Local relief in the order of
5to 10 m occurs along portions of the Red, Icelandic and
Fisher rivers as aresult of river bank erosion.

The northern portion of the ecodistrict is part of the Lake
Winnipeg South drainage division, whilethe portion south
of Lake Winnipeg is part of the Red River drainage divi-
sion. Both are part of the Nelson River drainage system.

Soils

Most of the lowland soils are poorly drained Peaty
Gleysols and shallow organic soils. Soilsin the lake ter-
race areas are dominantly well toimperfectly drained, Dark
Gray Chernozems that have developed on extremely to
very strongly calcareous, loamy to clayey textured, wa-
ter-worked glacial till and shallow loamy, glaciolacustrine
veneers. Gray L uvisols, which developed under forest veg-
etation, are found on loamy, sandy to gravelly materials
on the Birds Hill upland. Marsh soils are dominant in the
extensive marsh area just south of Lake Winnipeg.

Vegetation

Forest is dominated by stands and coppices of trembling
aspen. White spruceisinterspersed with some of the trem-
bling aspen stands in the more northern sections of the
ecodistrict. Manitoba maple, green ash, elm and
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cottonwood dominate along the rivers, particular along
the Red River. Depressional areas support sedges, meadow
grasses and willows, while marsh areas are characterized
by reed, cat tail and sedges.

Thevegetation on BirdsHill reflectsthe somewhat higher
elevation. Although deciduous trees are still prevalent,
there is more white spruce, and there are also peatlands
with black spruce, tamarack and eastern white cedar.

Water

The principal sources of water are variable quality
groundwater from shallow, stratified sand and gravel ag-
uifers associated with till and inter-till deposits, and sur-
face water from Lake Winnipeg and the Red, Icelandic,
and Fisher rivers. Well development in the underlying
Ordovician limestone bedrock is poor because of vari-
able concentrations of soluble salts in these aquifers.

Land Use

The major service centres are the city of Selkirk and the
towns of Beausejour and Gimli. Besides a number of vil-
lages and hamlets, there are three First Nation communi-
ties - Fisher River, Peguis and Brokenhead Ojibway.

Except for Birds Hill, most of the soils in the southern
lake terrace area are cultivated, while only those soilsin
the lowlands that have improved drainage are cultivated.
Cropsinclude spring wheat, other cereal grains, oil seeds
and hay crops.

Areas where drainage has not been improved or where
the soils are too cobbly and stony to cultivate are used for
native pasture and hay. The wooded areas provide wild-
life habitat for white-tailed deer, black bear, ruffed grouse,
raptors and songbirds. Wetlandsin the area are important
for waterfow! breeding and migratory bird staging.

The ecodistrict provides many opportunites for
recreation.The west shore of Lake Winnipeg has a large
number of cottages. Most recreation is associated with
beach and water sport activities. The Birds Hill areaisa
locally popular provincial park, providing camping, horse-
back riding, hiking and cycling in the summer and cross-
country and downhill skiing in winter.

Gimli Ecodistrict
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726. Steinbach Ecodistrict

The Steinbach Ecodistrict is anorth-south elongated area
extending from the USA border to east of Winnipeg.

Climate

This ecodistrict lies within the more humid and cooler
subdivision of the Subhumid Low Boreal Ecoclimatic Re-
gion in southern Manitoba. The climate is characterized
by short, warm summers and cold winters. The mean an-
nual temperature is 2.4°C, the average growing season is
184 days, with about 1700 growing degree-days.

The mean annual precipitation is approximately 510 mm,
of which about one-fifth falls as snow. Precipitation var-
iesgreatly from year to year and is highest from spring to
early summer. Average soil moisture deficit over the grow-
ing season is about 200 to 250 mm. The ecodistrict has a
humid, moderately cold Cryoboreal to subhumid, cool
Boreal soil climate.

The climate station at Steinbach is situated on the west-
ern border of the ecodistrict, but is relevant to the area.

Selected Climate Data! for Steinbach

(3583 km?)

Year June-Aug May-Sept July Jan
Temperature °C 2.4 18.1 15.6 19.5 -18.0
Precip. mm (equiv.) 509.7 226.7 345.9 83.3 23.4
Rain/Snow (mm/cm) 410.5/99.3 226.7/0.0 344.6/1.1 83.3 0.2/23.3
Growing degree-days >5°C 1847.0 1204.4 1630.9 454.1 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Steinbach Ecodistrict islocated within the southeast-
ern lake terrace section of the Manitoba Plain. I1ts mean
elevation is about 297 masl. The landform ranges from a
smooth, level glaciolacustrine plain to a gently undulat-
ing, water-worked glacia till and glaciofluvial, terraced
plain. Extensive areas consist of sandy glaciolacustrine
veneersoverlying extremely calcareous, cobbly and grav-
elly loamy till.

Slopes range from level to less than 5 percent and range
in length from about 50 m to more than 150 m. The
ecodistrict slopes gently at about 1.0 m per km
northwestward from its eastern edge toward the Red River

in the central lowland area. Some change of relief, ap-
proximately 1.0 to 3.0 m, occurs along the leading edge
of aseries of sandy and gravelly ridged terraces through-
out the area. Peatlands are common, especially along its
eastern border, and consist mostly of fensand transitional
bogs.

Major drainage waysare the Roseau River and some creeks
draining towards the Red River. The ecodistrict is part of
the Red River drainage division, which is part of the Nel-
son River drainage system.
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Soils

Well toimperfectly drained soilsare dominantly Dark Gray
Chernozemsthat have developed on thin, variably calcar-
eous, discontinuous, sandy to loamy glaciolacustrine ve-
neersoverlying extremely calcareous, loamy to clayey tex-
tured, water-worked glacial till. In the southwest, Black
Chernozemsarefound on similar materials. In the eastern
sector, imperfectly and well drained Luvisols are found
on sandy depositsand till ridgesrespectively. Some Eutric
Brunisols have also developed on sandy materialsin the
eastern sector. Most soilsin the depressional lowland ar-
easare poorly drained peaty Gleysolsand shallow to mod-
erately deep, moderately decomposed organic Mesisols.

Vegetation

Vegetation is dominated by trembling aspen with some
balsam poplar. Understorys are normally willow and red-
osier dogwood with aground cover of grasses and herbs.
Poorly drained areas have dominantly willow and sedge
vegetation, while well drained sandy areas in the eastern
sector have ajack pine cover.

The peatlands have generally fen vegetation dominated
by sedgesand reed grasses, and a so varying willow shrub.
Transitiona bogs have generaly clumped tamarack and
black spruce, increasing moss ground cover interspersed
with fen vegetation components.

I nterlake Plain Ecoregion

Water

The principal source of water is variable quality
groundwater available from small, sand and gravel aqui-
fers associated with the glacia till, inter-till, beach and
fluvioglacial deposits. Limited supplies of variable qual-
ity groundwater under artesian pressure are availablefrom
Ordovician and/or Silurian limestone bedrock.

Land Use

There are many settlements in the ecodistrict, of which
the towns of Steinbach and Ste. Anne are the major serv-
ice centres. A significant percentage of the soilsare culti-
vated as aresult of improved drainage in lowland areas.
Cropsinclude spring wheat, other cereal grains, oil seeds
and hay crops. Areas where drainage has not been im-
proved or where the soils are too cobbly and stony to
cultivate are used for native pasture and hay.

Wooded areas provide habitat for white-tailed deer, moose,
black bear and ruffed grouse and a variety of other birds.
Wetlands in the area are important habitat for waterfowl
breeding and migratory bird staging areas.

Steinbach Ecodistrict
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Prairies Ecozone

Prairies Ecozone

The Prairies Ecozone extends
north from the Canada-United
States border and arcs from the
western edge of Albertato east-
ern Manitoba. This zone com-
prises the northern extension of
the former open grasslands of the
Great Plains of North America.
Topographic relief is generaly
subdued, and besides the large
expanses of undulating and hum-
mocky terrain, largeriver valleys
are the most striking landscape
features.

o e

Climate

The climate of the Prairies Ecozone is determined by its
location in the heart of the North American continent and
by the Rocky Mountainsto the west which impede access
of moisture-bearing winds from the Pacific. Theresultis
a continental climate, subhumid to semiarid, with short,
warm summers and long, cold winters, low levels of pre-
cipitation and high evaporation. Winds are frequent and
often strong in this ecozone, and precipitation in sum-
mertime is often in the form of localized, heavy storms.

Mean annual temperatures range from 1.5°C to 3.5°C.
Mean winter temperatures range from -12.5°C to -8.0°C
and mean summer temperatures from 14°C to 16°C.

The mean annual precipitation is extremely variable. It
rangesfrom 250 mminthe arid regionsin southwest Sas-
katchewan and southeast Alberta, to about 550 mm in the
Lake Manitoba Plain Ecoregion. On average, about one-
guarter of the precipitation falls as snow. The data from
the climate stations at Altona, Dauphin Airport, Virden
and Winnipeg International Airport illustrate the climate
for the Manitoba portion of the ecozone.

Selected Climate Data! (Annual Means) for the Manitoba Portion of the Prairies Ecozone

Temperature Precipitation Degree Frost Free
Station (°C) Days Period?
Rain (mm) | Snow (cm) | Total (mm) (>5°C) (days)
Altona 3.1 392.9 118.6 511.9 1908.0 123.0
Dauphin A 1.7 366.3 137.9 491.9 1631.0 106.0
Virden 25 349.2 110.6 460.5 1745.0 120.0
Winnipeg A 2.4 404.4 114.8 504.4 1802.0 121.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service. Environment Canada.
2 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Surficial deposits and landforms

The ecozoneis underlain for the most part by Cretaceous
shales and by flat-lying Paleozoic limestone in the most
easterly section in Manitoba. Surficial deposits are pri-
marily level to rolling plains of hummocky glacial mo-

raine and level to gently undulating sandy to clayey
glaciolacustrine deposits. Because of the hummocky na-
ture of the till plains with their many undrained depres-
sions, numerous wetlands such as sloughs, ponds and

205



Prairies Ecozone

marshes were once an integral landscape component of
thisecozone, especially inthe eastern half. However, many
sloughs have falen victim to mechanized farming over
the years and are no longer valuable as wildlife habitat.

The magjor rivers traversing the area are the North Sas-
katchewan, South Saskatchewan, Assiniboineand the Red.
Many smaller rivers and creeks drain the areain a gener-
aly easterly or northeasterly direction through the Nel-
son River drainage system which empties into Hudson
Bay. Most major waterways have been modified or devel-
oped to some extent for hydro power, irrigation, flood pro-
tection or water management.

Soils

The dominant soils are Chernozems characterized by a
generally thick surface horizon rich in organic material.
Due to cultivation, the organic matter content and/or the
thickness of the organic-rich surface layer has been re-
duced in most soils. In some instances, current organic
content is estimated to be in the order of 50 percent of its
natural state. However, these soils continue to have rela-
tively high natural fertility and good moisture-holding
capacity because of their organic matter content and the
favourable physical and chemical properties of the sur-
face and subsurface soil material. Therefore, they are still
highly productive for agriculture.

The most productive soils are the Black, Dark Gray and
Dark Brown Chernozems of the Aspen Parkland and the
L ake Manitoba Plain and the Dark Brown Chernozems of
the Moist Mixed Grassland ecoregions.

Vegetation

Most of the native vegetation in this ecozone has been
supplanted by agricultural crops, except inthedriest parts
where it has been transformed into rangeland.

Originally, alarge part of this ecozone in Manitoba con-
sisted of tall-grass prairie. Almost al of this region has
been converted to cropland or has been strongly modified
by drainage, grazing and haying. The sameistruefor most
of the mixed-grass prairie and Aspen Parkland, where
about three-quarters has been converted to cropland or
has been seeded to non-native forage species. The short-
grass prairie section, which occupies the driest southerly
arc of thisecozone, has been strongly modified by human
activity.

The northern and eastern areas of this ecozone are associ-
ated with groves of trembling aspen and balsam poplar.
In the most eastern sector, bur oak groves become part of
themix. Thisvegetation mix characterizesthe Aspen Park-
land Ecoregion, which forms the transition between the
Boreal Forest and the grasslands. This transitional zone
has expanded southward into the grasslands over theyears
since settlement, possibly due to the suppression of natu-
ral prairie fires which in the past, likely kept the expan-
sion of the wooded areas in check.

The natural grassland vegetation was dominated by spear
grass, wheat grass and blue gamma grass. Saline areas
have vegetation dominated by alkali grass, wild foxtail
barley, red samphire and sea blite.
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Wildlife

Because of the size of the ecozone, characteristic mam-
mal s of the zone may not be present throughout. In Mani-
toba, characteristic mammalsinclude elk (wapiti), coyote,
badger, white-tailed jack rabbit, Richardson’s ground
squirrel and northern pocket gopher. While farther west,
pronghorn antelope and mule deer are present. The white-
tailed deer is a recent addition to the fauna and is espe-
cialy well established in Manitoba, where it thrives in
the mixture of cultivated fields, pastures and aspen-oak
bluffs.

Bird species characteristic of al or parts of the ecozone
include ferruginous hawk, sage grouse, American avocet
and burrowing owl, but their numbers are often severely
reduced through habitat loss. Great blue heron, black-billed
magpie, Baltimore oriole, veery and brown thrasher are
other representative birds. Thisecozone continuesto pro-
vide major breeding, staging and nesting habitat for ducks,
geese, other waterfowl and shore birds, even though asig-
nificant reduction in acreage and numbers of wetlands has
occurred.

The red-sided and western plains garter snakes are com-
mon and widespread. Other reptiles and amphibians
present in the Manitoba section of the ecozone include
the blue-tailed skink found in the Spruce Woods, the west-
ern painted turtle, gray salamander and various toads and
frogs.

Land use

Agriculture is the dominant land use. Over 60 percent of
Canada’s cropland and 80 percent of its pasture and
rangeland are located in this ecozone. Other major eco-
nomic activities include mining and oil and gas produc-
tion. Despite the dominance of agriculture on the land-
scape, approximately 80 percent of the population of 3.8
million are found in urban communities. The cities of
Calgary, Edmonton, Regina, Saskatoon and Winnipeg are
the largest population centres in the ecozone.

There are three ecoregions within the Manitoba portion
the Prairie Ecozone.
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Plate PR1.

The gently undulating landscape of the Grandview Ecodistrict. This ecodistrict occurs between the Riding
Mountain and Duck Mountain ecodistricts. The soils are predominantly well drained Black Chernozems developed on
medium textured lacustrine sediments and sandy deltaic deposits that lie over strongly calcareous till at depth.
Topography is gently undulating to nearly level, except where stream channels dissect the plain.

Plate PR2.

Thelevel lacustrinelandscape southeast of Dauphin. Thisportion of the Lake ManitobaPlain Ecoregion, just below
the Manitoba Escarpment, consists of level to very gently sloping, clayey lacustrine sediments and loamy to clayey
aluvia deposits overlying calcareous till. Drainage ranges from well to poor, with saline soilsin some areas. Gleyed
Black Chernozems are dominant on the lacustrine sediments, while the alluvial soils are dominantly well and
imperfectly drained Regosols.
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Plate PR3.

View from Riding M ountain east over the West-L ake Plain. The view from Mountain Road east shows the lower
east slope of the Riding Mountain upland in the foreground, which consists of loamy till of largely shale origin. The
West-Lake Plain, visible in the background, consist dominantly of loamy to clayey alluvial and lacustrine deltaic
deposits. Farther east the plain becomes dominated by extremely calcareous glacial till with very shallow soil
development.

Plate PRA4.

The Manitoba Escar pment near Miami. The Manitoba Escarpment marks the eastern edge of the Aspen Parkland
Ecoregion in the Miami area, approximately 110 km southwest of Winnipeg. Sandy, ancient beaches parallel to the
escarpment indicate former shorelines of Glacial Lake Agassiz. To the east are the deep, heavy clay sediments that
settled in the deep waters of Glacial lake Agassiz that covered the Red River Valley. The Escarpment consistsof till and
Cretaceous shale bedrock and is marked by many, deeply eroded gullies.
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Plate PR5.

Pastureland in Interlake. Inthe area
east of LakeManitobasomeof theland
is better suited to pasture than arable
agriculture. The surface material is
dominantly loamy, extremely
calcareous, stony glacial till. The soils
are typically imperfectly drained
shallow Gleyed Black Chernozems.

Plate PR6.

Gleyed Rego Black Chernozemic soil on heavy clay
glaciolacustrine sediments. The Red River Valey is
characterized by extensive deep, clayey glaciolacustrine
sediments of Glacial Lake Agassiz. These deposits are
generally very highin clay content, and are varved below
the depth of soil development. The soils are dominantly
imperfectly drained Red River soils and poorly drained
Oshorne clay soils, characterized by black surface
horizonswith ahigh organic matter content. An extensive
network of surface drains has significantly improved soil
drainage in the Valley. Nearly al of these soils are now
cultivated and are some of the most productive soilsfound
in Western Canada.
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Plate PR7.

Spring seeding on clayey soil in the
Red River Valley. The Red River soils
are widespread in the Winnipeg
Ecodistrict. These soils are very
productive , but are not without their
problems. The heavy clay tends to
remain wet for some time in spring,
which may cause delays in seeding.
They also require significant horse
power for tillage. Significant rainfall in

spring and early summer may cause
water logged conditionsin lower areas of fields. On the other hand these soils are able to provide sufficient moisture
for crops during droughty periods.

Plate PRS8.
Thelevel glaciolacustrineplain of the Red River Valley. The combination of alevel topography and heavy texture
causes most soils to be saturated in spring. Most of the areawas Tall Grass Prairie, of which little remains.

Plate PRQ.
Flowering canola on clayey soil. Traditionally spring seeded cerealsare the dominant crops grown on the Red River
soils, but the area seeded to canola has increased significantly in recent years.
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Plate PR10.

Alluvial plain within Assiniboine
River valley. Alluvia sediments,
lighter in texture than the Glacial Lake
Agassiz deposits, are found along
rivers. They are generaly very
productive soils and somewhat easier
to cultivate than the heavy clay soils.
Some areas are prone to spring
flooding. They are suitable for a large
variety of crops, including vegetables.

Plate PR11.

Upper Assiniboine Delta landscape.
The Upper Assiniboine Delta consists
largely of sandy, glaciofluvial deposits.
Large portions of the Shilo Ecodistrict
have been modified by wind erosion.
The dunesin the picturewere formed a
long time ago and have since been
stabilized by vegetation, allowing the
development of Chernozemic soils.
However, these soils remain sensitive
to wind erosion and good land cover
management is required.

Plate PR12.

Active dune. Part of the Upper
Assiniboine Delta still contains active
dunes. This area is part of the Spruce
Woods Provincial Park and is a
protected area. Asthe dunes move over
the landscape they cover areas that are
vegetated, burying the vegetation
including the trees. These active eolian
landforms lack soil development,
which can only start after vegetation
stabilizes the soil surface. In many
areas buried soil profiles can be
encountered at depth indicating that the
newly deposited eolian materials have
covered previous surfaces.
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Plate PR13.

Irrigated potatoes on a sandy soil in
the Upper Assiniboine Delta. Level
sandy areas of the Assiniboine Deltain
the Carberry Ecodistrict arevery suited
tothe production of potatoes. However,
asmoisture supply from the sandy soils
is limiting, irrigation is required to
optimize production. Manitoba has
recently become the second largest
producer of potatoesin Canada.

Plate PR14.

Stabilized dune landscape in the Assiniboine Delta.
The stabilized dune landscape has grassland vegetation
on the upper dopes of the dunes, and trees and shrub
vegetation in the depressions. The depressions offer a
more sheltered environment and more avail able moisture,
due to the accumulation of runoff and snow, a higher
water table, protection from drying winds, and reduced
solar radiation.

Plate PR15.

Undulating Upper Assiniboine Delta
landscape. Theundulating loamy fine
sandy areas of the Deltaare suitablefor
cereals, canola, and alfalfa production.
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Plate PR16.
Sunflower s. Sunflowers used to be a more extensive crop than is presently the case.

Plate PR17.

Orthic Black Chernozemic soil on loamy fine sandy,
lacustrine sediments. Sandy soils that have developed
under grassland vegetation have devel oped thick, organic
rich surface Ah horizons. The enrichment in organic
matter reduces the risk of wind erosion, allowsthe soil to
retain more moisture, and is asource of nitrogen for plant
growth. Soil management aimed to sustain the organic
rich surface horizon is strongly recommended on these
light soils.
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Plate PR18.

Strongly undulating till plain. The till plains of the Aspen Parkland Ecoregion in south-western Manitoba vary in
relief. The stronger undulating or hummocky plains are characterized by alarge number of wet depressions called “
Prairie potholes’ or sloughs. The water in these depressions comes from local runoff, mainly from snowmelt in the
spring, and from the watertable. The amount of water in these wetlands varies from year to year and diminishesduring
the summer season. Most soils on the higher ground are Black Chernozems, while in the depression they consist of
various Gleysolic types.

Plate PR19.
Gently undulating till plain. Thesetill plainshave relatively low relief. Wetter areas are less basin-like than the ones
in the areas with stronger topography. Some wet areas are cultivated, although this may not be possiblein all years.
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Plate PR20.

Orthic Black Chernozemic soil on loamy till. The
glacial till parent material in the Aspen Parkland
Ecoregion is moderately to strongly calcareous, loamy in
texture, and contains moderate quantities of coarse
fragments. The dominant soils are Orthic Black
Chernozems, characterized by a deep organic rich A
horizon, underlain by a brownish B horizon. These soils
are very productive if rainfal is sufficient and well
distributed throughout the growing season.

Plate PR21. ;
Prairie pothole or dough. Prairie 'f
potholes and sloughs are classified as
basin marshes. The centre is open
water, which is surrounded by an area
of sedges and/or reed grasses. Thisis
bordered by afringe of willows, which
in turn are bordered up-sope by
trembling aspen and/or balsam poplar.
These wetlands store runoff water in
the spring, and form very important
habitat for waterfowl, black birds,
raptors, white-tailed deer, and predators
such as striped skunks and red foxes.
Large numbers of potholes have been
lost over the yearsto agriculture.
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Plate PR22.

Prairie summer storm. The summer weather on the
Prairiesis characterized by severe thunder storms, which
often bring large amounts of precipitation in a short
period. Thunder storms are often marked by intense
lightning, large hail, high winds, and occasionally
tornadoes. Locally, damage to standing crops may be
severe as aresult of such storms.

Plate PR23.
ThePembinaValley and thePembina
River. The Pembina Valley and most
of theother river valleysinthisecozone
were formed by large amounts of
glacial meltwater. The present-day
riversareconsidered “underfit” astheir
flow is only a fraction of the glacia
meltwater that originally created the
valley. Over theyearstheserivershave
modified the valey bottom through
erosion and deposition. Some of the
most productive soilsarefoundinthese
valley bottoms, but they are prone to
flooding in years of high snowfall.
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156, 161. Aspen Parkland Ecoregion

In Manitoba, the Aspen Parkland Ecoregion occupies the
southwestern corner of the province and asmall areanes-
tled between the Riding and Duck mountains. It forms
part of the extensive parkland belt between the closed
boreal forest cover to the north and northeast and the tree-
less grasslands to the west. A mosaic of trembling aspen
and oak groves and rough fescue grasslands extendsin a
broad arc from southwestern Manitoba northward through
Saskatchewan to its northern apex in north-central Alberta

Climate

This ecoregion lies in the Transitional Grassland
Ecoclimatic Region, which is characterized by a conti-
nental climate marked by short, warm summersand long,
cold winters. In Manitoba, the mean annual air tempera-
turerangesfrom 1.2°C to 2.8°C. The average growing sea-
son ranges from 173 days in the northern section to 183
days in the southwest. The number of growing degree-
daysrangesfrom 1470 to ailmost 1700 depending on loca-
tion.

The average annual precipitation ranges from about 440
to 530 mm and varies greatly from year to year. Precipita-
tion is highest during the growing season. Average yearly
moisture deficits in Manitoba range from less than 140
mm in north to about 300 mm in the southwestern corner
of the province. Poorly drained soils may remain satu-
rated for prolonged periods after snowmelt, but during

Selected Climate Data! for Gilbert Plains

the growing season they areusually only saturated for short
periods after heavy rains.

This ecoregion has a subhumid, cool to moderately cool
Boreal soil climate.

The data from the three stations shown below illustrates
the range of climatic conditions found in the ecoregion.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -18.7|-158 | -8.6 | 2.1 | 104 | 158 |18.2 | 168|108 | 45 | -6.0 |-15.7| 1.2
Precip. mm 189 | 17.0 | 304 | 33.8 | 48.4| 71.9 | 70.8 | 67.2 | 60.0 | 29.8 | 23.2 | 25,5 | 497.0
Growing degree-days | 0.0 | 0.0 | 0.8 | 41.2 |185.0| 325.0| 409.7| 366.6/ 181.4| 56.3| 2.5 | 0.0 |1569.0
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Data’ for Brandon CDA
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -18.0 |-15.0| -7.1 | -3.7 | 11.4 | 17.7 |19.2 | 180 | 11.8| 54 | -51 |-15.0| 2.2
Precip. mm 206 | 19.2 | 229|375 | 48.6| 704 | 71.6 | 70.9 | 50.5| 23.6| 16.2 | 20.7 | 473.0
Growing degree-days | 0.0 0.0| 21| 52.1| 207.0 351.9 442.0 400.0 209.0f 68.4| 2.8 | 0.0 1733.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
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Aspen Parkland Ecoregion

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -16.0| -12.8| -55| 45| 123| 176 | 204 | 19.1| 13.2| 6.8 -3.5|-12.7| 3.6
Precip. mm 20.1| 184 | 28.1 | 41.8 | 65.7| 784 | 70.3 | 67.7| 51.6| 33.5| 22.2| 22.6 | 520.3
Growing degree-days | 0.0 0.0 2.7 | 64.3| 233.6 377.3 477.8 437.9 249.0] 97.1| 8.2 | 0.0 |1948.0

! Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Surficial Deposits and Landforms

In Manitoba, the eastern boundary of this ecoregion is
marked by the Manitoba Escarpment that forms the dip
slope of the Saskatchewan Plain. Lower and smoother than
the Alberta Plain to the west, it is composed of Upper
Cretaceous shaly sedimentsand is covered almost entirely
by glacial deposits. Elevations range from 320 masl near
the Manitoba Escarpment to about 600 masl in the hilly
uplandsto thewest. Its surface depositsrange from kettled
to gently undulating loamy glacial till, to level to gently
undulating sandy glaciofluvial and glaciolacustrine depos-
its. Areaswith eolian dunes contain some of the roughest
topography of the region with slopesthat range to 30 per-
cent and occasionally steeper. Associated with therougher
morainal depositsarealarge number of small 1akes, ponds
and sloughs occupying shallow depressions. The larger
flat basins are the bottoms of former glacial lakes.

The ecoregion slopes gently eastward and is drained by
the Souris, Assiniboine, Qu’' Appelle and Pembinarivers.
These are undersized streams flowing in deeply incised
broad valleys carved by glacial meltwaters.

Soils

Well drained Chernozemic Black soilsdeveloped onrela
tively stone-freeto moderately and very strongly calcare-
ousglacial till are dominant in the region. Significant as-
sociated soilsinclude excessively drained sandy Regosols
and poorly drained humic Gleysols.

Vegetation

In Manitoba, trembling aspen and shrubs occur on moist
sites, bur oak and grassland communities occupy increas-
ingly drier sites. Dominant grassesinclude fescues, wheat
grasses, June grass and K entucky bluegrass. A great vari-
ety of deciduous shrubs and herbs is also characteristic.
Poorly drained sites support slough grasses, marsh reed
grass, sedges, cattails and shrubby willows.

Wildlife

The wildlife has been affected by agricultural develop-
ment. Grassland and wetland habitat |oss has affected both
the distribution of species and populations. In the Mani-
toba portion of the ecoregion, wapiti is largely confined
to the Spruce Woods area, while pronghorn antelope is
sighted only very rarely. On the other hand, white-tailed
deer are widespread, especialy in areas which provide
both grazing and cover habitat. Coyote and red fox are
widespread throughout the area, as are ground squirrel,
cottontail rabbit, hare, striped skunk, redback vole and
deer mice.

Many bird species are still found throughout this
ecoregion. Various raptors, such ferriguous hawk , spar-
row hawk and red-tailed hawk are still fairly common.
Other birds include mourning dove, black-billed magpie,
red-winged blackbird, killdeer and meadowlark. Various
species of ducks are found in wetlands. Red-sided and
western plains garter snakes and various frogs are also
common.

Land Use

Production of spring wheat and other cereal grainsby con-
tinuous cropping and dryland methods dominate the agri-
culture of the region. Oilseeds and hay are also grown.
Potato production hasincreased dramatically in Manitoba,
especially on sandy soilswereirrigation is feasible.

There are twelve ecodistricts within the Aspen Parkland
Ecoregion in Manitoba.
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751. St. Lazare Ecodistrict

The St. Lazare Ecodistrict straddles the border with Sas-
katchewan. Most of the ecodistrict isin Manitoba.

Climate

This ecodistrict is located within a subdivision of the
Grassand Transition Ecoclimatic Region that lies between
the driest subdivision to the southwest and the most hu-
mid subdivision to the east in the Manitoba Plain. The
climateischaracterized by short, warm summersand long,
cold winters. The mean annual temperature is 1.7°C, the
average growing season is 177 days and the number of
growing degree-days is about 1540.

The mean annual precipitation is approximately 440 mm,
of which about one-quarter falls as snow. Precipitation
variesgreatly from year to year and ishighest from spring
to early summer. The average moisture deficit over the
year is about 240 mm.

Theecodistrict hasasubhumid to humid, moderately cold,
Cryoboreal soil climate.

Selected Climate Data* for Virden

(1399 km?)

The climate station at Virden islocated in the most south-
ern portion of the ecodistrict. Data from the station at
Russell (753. HamiotaEcodistrict) isrelevant for the north-
ern sector.

Year June-Aug May-Sept July Jan

Temperature °C 2.5 18.1 15.5 19.5 -17.3

Precip. mm (equiv.) 460.5 196.7 298.2 65.5 21.8
Rain/Snow (mm/cm) 349.2/110.6 196.7/0.0 285.7/2.3 65.5/0.0 0.0T/21.8

Growing degree-days >5°C 1745.0 1202.8 1621.3 448.5 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The ecodistrict consists of a subdued undulating to hum-
mocky till plain dissected by broad river valleysin which
the undersized Assiniboine and Qu' Appelle rivers flow
to the south. These valleys form the most impressive
physiographic e ementsin the ecodistrict and were formed
about 10 000 years ago when large quantities of glacia
meltwater flowed through the area. While the areas out-
side of the valleys are level to gently sloping, the valley
walls are steep, ranging from 15 to 60 percent slope, with

lengths ranging from 50 to 150 m. Maximum relief from
valley wall crest to valley floor rangesfrom 30 mto 60 m.
Tributary to theriversare numerous channels and streams
with similar slope conditions. The mean elevation of this
ecodistrict is about 457 masl.

The ecodistrict lies largely in the Foxwarren division of
the Assiniboine River watershed, which is part of the
Nelson River drainage system.
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Soils

Well drained Black Chernozems developed on strongly
calcareous, water-worked, glacial till derived from lime-
stone, granitic rock and local bedrock shale, and Black
Chernozemic soilsdevel oped on cal careous, glaciofluvial
deposits are predominant in this ecodistrict. Valley floors
are characterized by imperfectly drained Regosolic soils
onriver aluvium. Local areasof imperfectly drained, car-
bonated and variably saline Gleyed Rego Black
Chernozemsring poorly drained Gleysolic soilsfound in
depressions.

Vegetation

The natural vegetation consisted of grassland vegetation
interspersed with trembling aspen groves, but most of the
natural vegetation has disappeared dueto cultivation. Val-
ley walls are characterized by a mosaic of grass, tree and
shrub vegetation on east and north facing slopes, while
grassland vegetation is characteristic of south and west
facing slopes.

Aspen Parkland Ecoregion

Water

Surface waters are stored in Lake of the Prairies behind
the major Shellmouth Dam near Russell, Manitoba. Sig-
nificant supplies of variable quality groundwater for do-
mestic and livestock use are found in fluvioglacial depos-
its and alluvial fans at the junction of tributaries empty-
ing into the Assiniboine River, in valley fillsand in small
buried aguifers in glacial till. The dominant shale bed-
rock underlying the till yields very little water.

Land Use

Thetown of Virden isan important service centrefor this
ecodistrict and adjacent ones. Birdtail Sioux is the only
First Nation Community in the ecodistrict.

Cultivated soils are used for the production of spring
wheat, other cereal grains, oil seeds and hay crops. The
steeper valley slopes and drier outwash soils are used for
pasture and hay crops. The Shellmouth Dam is a major
flood control structure on the Assiniboine River and the
associated Lake of the Prairiesis the focus for water-ori-
ented recreation.

St. Lazare Ecodistrict
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752. Melville Ecodistrict

The Melville Ecodistrict extends a considerable distance
into Saskatchewan. Approximately one-fifth of the dis-
trict lies within Manitoba.

Climate

This ecodistrict is located in a subdivision of the Grass-
land Transition Ecoclimatic Region in southern Manitoba
that lies between the driest subdivision to the southwest
and the most humid subdivision to the east and northeast
in the Manitoba Plain. The climate is characterized by
short, warm summers and long, cold winters. The mean
annual temperature is about 2.2°C, the average growing
season is around 178 days, and the number of growing
degree daysis about 1545.

The mean annual precipitation is approximately 460 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average soil moisture deficit
over the growing season is about 250 to 300 mm.

This ecodistrict has a moderately cold, subhumid
Cryoboreal to acool, subhumid, Boreal soil climate.

There are no climate stations in this ecodistrict. The cli-
mate station at Virden (751. St. Lazare Ecodistrict) isrel-
evant.

Physiography and Drainage

The Melville Ecodistrict is an undulating to hummocky
and kettled glacial till plain with local relief of less than
30 m. It lies between the Pipestone Creek to the south and
the Assiniboine River to the north. Its mean elevation is
about 488 masl. Slopesin thishummaocky terrain arerela-
tively short, ranging from 50 to 150 m, with usually less
than 5 percent inclination. Slopes toward the Pipestone
Creek and the Assiniboine River tend to be more than 150
m long, and are also steeper with inclinations between 5
and 10 percent.

The Manitoba portion of the ecodistrict is part of several
watersheds. The northern and central sectors lie in the
Foxwarren and Hamiotadivisionsof the Assiniboine River
watershed, while the southern sector is part of the Hartney
division of the Souris River watershed. Both watersheds
are part of the Nelson River drainage system.

(1855 km?)

Soils

Well drained Black Chernozems developed on very
strongly calcareous glacial till derived from shale, lime-
stone and granitic bedrock are dominant in the area. A
significant area of salinized and poorly structured
Solonetzic soils occurs to the northeast of Elkhorn in the
Two Creeks-Willen area. Local areas of imperfectly
drained, variably saline, carbonated Gleyed Rego Black
Chernozemsring poorly drained Gleysolic soilsfound in
depressions.

Most of the cultivated soils on well drained knolls have
been variably affected by moderate to severe wind and
water erosion. Current management practices of continu-
ous cropping, virtual elimination of summerfallow, reten-
tion of crop residues as surface cover and tree shelterbelts
have greatly reduced the risk of soil erosion.
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Vegetation

Thenatural vegetation of the Melville Ecodistrict was once
park-like because of the presence of treesin and around
depressions and grassland vegetation on the slopes and
knolls. However, much of this vegetation has disappeared
due to cultivation.

Under natural conditions, depressions are marked by
aguatic vegetation. The lower portions of these basins
contain water throughout the year, and the open water
portion isringed by slough grass, sedges and rushes. Sur-
rounding this vegetation is a belt of willows which, in
turn, is encircled by trembling aspen. Next is a border of
shrubs comprised of prairie rose, silverberry, snowberry
and others. Thisvegetation givesway, if not cultivated, to
a grassland of pasture sage, grama grass, June grass,
anemone, chickweed, etc. on thedrier knolls, whileinter-
mediate slopes have little bluestem, spear grass, ragwort
and other grasses and forbs.

Aspen Parkland Ecoregion

Water

Variable annual rainfall is the principal source of water.
Much of it is retained in the numerous sloughs and pot-
holes characteristic of this hummocky terrain. Surface
water stored in dugouts and behind small retention dams
along the creeks which dissect this plain are important
additional sources. Significant supplies of variable qual-
ity groundwater for domestic use and livestock are found
in sandy and gravelly aguifersin glacia till and inter-till
deposits. The dominant shale bedrock underlying the till
yields very little water.

Land Use

There are several small communitiesin the ecodistrict of
which Elkhorn is the largest.

Most of the land in the Melville Ecodistrict is cultivated
for the production of spring wheat, other cereal grains, oil
seeds and hay crops. The saline and Solonetzic soil areas
are generally limited to pasture and hay production. The
numerous wetlands are important as breeding habitat for
various ducks and as staging areas for waterfowl.

Mallards

Mallards are a common duck on the prairies where the habitat provided by potholes and sloughs is still exten-
sive. Over theyears, thistype of habitat has diminished significantly in many areasdueto agricultural practices.
However, in recent years habitat protection and restoration has increased both habitat quality and extent.

Melville Ecodistrict
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753. Hamiota Ecodistrict (8316 km?)

The Hamiota Ecodistrict is bordered on the north by the
slopes leading to Riding Mountain, and it extends nearly
to the Assiniboine River on the south. The district lies
wholly within Manitoba.

Climate

This ecodistrict is located in a subdivision of the Grass-
land Transition Ecoclimatic Region in southern Manitoba
that lies between the driest subdivision to the southwest
and the most humid subdivision to the east and northeast.
The climateis characterized by short, warm summers and
long, cold winters. Due to its size and location, climatic
conditions vary throughout. The mean annua tempera-
tureis 1.4°C, and the average growing season is 175 days
with about 1480 growing degree-days.

The mean annual precipitation is about 460 mm; about
one-quarter fallsas snow. Precipitation variesgreatly from
year to year and is highest from late spring through sum-
mer. Theaverage annua moisture deficit isabout 180 mm.

The ecodistrict has a moderately cold, subhumid,
Cryoboreal soil climate.

Selected Climate Data! for Minnedosa

Data from the long-term climate stations at Minnedosa,
in the eastern sector, and Russell, in the northwest corner,
and from the short-term station at Oakner in the south is
presented bel ow.

Year June-Aug May-Sept July Jan
Temperature °C 0.8 16.3 13.8 17.5 -18.6
Precip. mm (equiv.) 466.9 215.1 312.0 75.6 21.3
Rain/Snow (mm/cm) 366.9/99.9 215.1/0.0T 311.6/0.3 75.6/0.0 0.0T/21.3
Growing degree-days >5°C 1442 1049.7 1371.8 389.1 0
Selected Climate Data' for Russell
Year June-Aug May-Sept July Jan
Temperature °C 1.1 16.8 14.3 18.1 -18.9
Precip. mm (equiv.) 484.4 207.8 309.1 69.9 26.4
Rain/Snow (mm/cm) 343.7/139.0 207.8/0.0 302.1/5.0 69.9/0.0 0.1/26.2
Growing degree-days >5°C 1542.0 1086.6 1446.4 407.3 0.0
Selected Climate Data! for Oakner
Year June-Aug May-Sept July Jan
Temperature °C 1.9 17.2 14.8 18.5 -18
Precip. mm (equiv.) 84.4 207.8 309.1 69.9 26.4
Rain/Snow (mm/cm) 343.7/139.0 207.8/0.0 302.1/5.0 69.9/0.0 0.1/26.2
Growing degree-days >5°C 1542.0 1086.6 1446.4 407.3 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
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Physiography and Drainage

The Hamiota Ecodistrict is located along the southern,
lower slopes of Riding Mountain. The mean elevation is
about 518 masl.

The areais an undulating to hummaocky and kettled gla-
cial till plain. Included within its boundaries are the un-
dersized Birdtail and Minnedosa (Little Saskatchewan)
rivers flowing in broad valleys, coursing southward
through the areato the Assiniboine River. Apart fromthese
valleys, thearearangesfrom nearly level to areas of mod-
erate local relief of less than 30 m. Slopes are generally
lessthan 5 percent, of medium length and usually between
50 to 150 m long. However, the slopes of the deeply in-
cised valleys are steep, ranging from 15 to 60 percent,
and hummaocky with slope lengthsranging from 50 to 150
m. Maximum relief fromvalley rimto valley floor ranges
from 30 to 60 m. Tributary to the rivers are numerous
channels, streams and gullies. The slopes near rivers and
streams tend to be longer and smoother than the slopes
usually encountered in the rest of the ecodistrict.

Thisecodistrict ispart of alarge number of drainage divi-
sions. The northwest corner ispart of the Foxwarren divi-
sion, while the central portion is a part of the Hamiota
and Minnedosa River division. The southeast corner lies
within the Brandon drainage division. Thesedivisionsare
al part of the Assiniboine River watershed. Only the north-
east corner of thedistrict liesin the Lake Manitoba south-
west division, which is part of the Dauphin River water-
shed. Both the Assiniboine and Dauphin River watersheds
are part of the Nelson River drainage system.

Soils

Well drained Black Chernozems developed on strongly
calcareous glacial till derived from local bedrock shale,
limestone and granitoid rock are predominant in the area.
Local areas of imperfectly drained, variably saline and
carbonated Gleyed Rego Black Chernozems ring poorly
drained Gleysolic soilsin depressions.

Vegetation

The natural vegetation of the Hamiota Ecodistrict is park-
like due to the presence of trees surrounding depressions
and grasslands on the slopes and knolls. Much of thisveg-
etation has disappeared due to cultivation. However, un-
der natural conditions, depressions which contain water
throughout the year have aquatic vegetation which is
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ringed by slough grass, sedges and rushes. Surrounding
this vegetation is a belt of willows encircled by a strip of
trembling aspen. This area is bordered by shrubs com-
prised of prairie rose, silverberry, snowberry and others.
This vegetation gives way, if not cultivated, to a grass-
land of pasture sage, grama grass, June grass, anemone,
chickweed etc. on thedrier knolls, while theintermediate
dopeshavelittle bluestem, spear grass, ragwort and other
grasses and forbs.

In the northern part of the ecodistrict, the amount of tree
cover increases when approaching the boundary with the
Boreal Transition Ecoregion. Trees are found on moist
sites and around depressions, and also on lower slopes.
River valleys are marked with more extensive tree cover
on north and east facing slopes. A variety of deciduous
tree species may be found on stream embankments and
floodplains.

Water

Variable annual rainfall is a principal source of water
where limited amounts are retained in numerous small
ponds and sloughs of thisglacia till area. Additional sur-
face waters are stored in dugouts and small headwater
retention ponds. Significant supplies of variable quality
groundwater for domestic and livestock use are found in
small aquifers in the glacial till as well. The dominant
shale bedrock underlying the till yields very little water.

Land Use

There are many communities of which Minnedosa,
Hamiota, Birtleand Russell arethelargest. Therearefour
First Nation communities: Waywayseecappo, Rolling
River, Gamblers and Sioux Valley.

Most of theland is cultivated for the production of spring
wheat, other cereal grains, oil seeds and hay crops. The
more saline soil areas are used for pasture and hay pro-
duction. Most of the cultivated soilsonwell drained knolls
have been dightly to moderately affected by wind and
water erosion. Current continuous cropping practices, re-
duced summerfallow and retention of crop residues as
surface cover hasgreatly reduced therisk of erosion dam-
age. Undrained wetlands in the area are important breed-
ing habitat for various ducks, and also provide habitat for
migrating waterfowl.

Hamiota Ecodistrict
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757. Shilo Ecodistrict (2659 km?)

The Shilo Ecodistrict isbordered by the Assiniboine River
on the south and the Manitoba Escarpment on the east.

Climate

This ecodistrict is situated in a subdivision of the Grass-
land Transition Ecoclimatic Region that lies between the
driest subdivision to the southwest and the most humid
subdivision to the east and northeast. The climateis char-
acterized by short, warm summersand long, cold winters.
The mean annual temperatureis 2.4°C, the average grow-
ing season is 181 days, and growing degree-days number
about 1650.

The mean annual precipitation is approximately 480 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and it is highest from late
spring through summer. The average moisture deficit for
the year is about 210 mm.

The ecodistrict has a cool, subhumid, Boreal soil climate.

Selected Climate Data® for Neepawa Water

The only climate station in the ecodistrict is the short-
term station located at Neepawa in the northern sector.
Data from the Cypress River station (758. Stockton
Ecodistrict) is aso relevant, especially for the southern
sector.

Year June-Aug May-Sept July Jan
Temperature °C 2.4 17.9 15.4 19.2 -16.8
Precip. mm (equiv.) 487.4 221.6 331.4 76.6 18.0
Rain/Snow (mm/cm) 382.4/105.2 221.6/0.0 330.5/0.8 76.6/0.0 0.0T/18.0
Growing degree-days >5°C 1723.0 1190.3 1608.4 440.3 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and drainage

Thislevel to hummocky ecodistrict forms amajor part of
the Assiniboine Delta, afeature that extends eastward from
itsapex just east of Brandon to the Manitoba Escarpment.
Its mean elevation is about 366 madl.

The Shilo Ecodistrict consists, for alarge part, of fine to
coarse sand deposited by glacial meltwaters. Large tracts
of the fine to medium sands on the surface of the delta
have been blown into hummaocky dunes characterized by
gentle to strong slopes, less than 50 m long, with gradi-
ents varying from 6 to 30 percent. Most of the duned ar-
easareno longer activeand only an areaof about 10 kn?,
called the Spirit Sands, are still considered active sands.

The landscape along the eastern edge is characterized by
deeply incised gullies having short to medium length (50-
150 m), with moderateto very strong slopes often exceed-
ing 30 percent.

This ecodistrict is part of two drainage divisions. The
northern sector is part of the Lake Manitoba southwest
division of the Dauphin River watershed, while the south-
ern sector ispart of the Brandon division of the Assiniboine
River watershed. Both watersheds are part of the Nelson
River drainage system.
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Soils

In areas of shifting sands and in areas that have only re-
cently become stabilized, soil development isnonexistent
or very minimal. Soil development is slightly more ad-
vanced in areasthat have been stabilized for alonger time,
athoughitisstill very weak, and humus-enriched surface
horizons are still very shallow. Therefore excessively to
well drained Regosolic soils predominate on duned sand
areas.

On coarse sand areas that have been less prone to wind
shifting, shallow Black Chernozemic soils are present.
Also, significant areasof well drained, Black Chernozemic
soilsoccur on strongly cal careous, coarseloamy sediments
near Brandon and on the dissected, steeply sloping, silty
sedimentsin the eastern section. Minor areas of poorly to
very poorly drained organic Terric (shallow) Mesisol soils
arefound in depressions. These are largely composed of
sedge material mixed with alder and willow shrub detri-
tus. Most of the cultivated soils have been affected to some
degree by wind erosion.

Vegetation

The natural vegetation varies. Most of the loamy areas
have vegetation characteristic of the aspen parkland re-
gion with trembling aspen grovesin more moist locations
and varioustypes of grassland on drier landscapes. Maple
and ash occur on alluvial materialsalong thelarger water-

ways.

Thisecodistrict a so includesaunique areaof sparsewhite
spruce associated with a ground cover of mostly mixed
prairie grasses, but also including creeping and common
juniper and bearberry.

Thevegetation varieswith soil texture, aspect, dope, drain-
age and the length of time since the soil has become stabi-
lized. The vegetation on rapidly drained and well drained
sitesisgenerally grassland with hazel, common and creep-
ing juniper, white spruce, trembling aspen and sometimes
scrub bur oak. North facing slopes generally have the
heavier forest cover with lessgrass and no juniper. Imper-
fectly drained sites commonly have trembling aspen and
balsam poplar, and dense alder and red-osier dogwood.
Poorly drained siteshave willow, alder and red-osier dog-
wood with a grass or sedge groundcover.

Aspen Parkland Ecoregion

Water

The principal source of water in the Shilo Ecodistrict is
good quality groundwater extracted from deep stratified
sands and gravel and from bottom-set beds of clay, silts
and sands. Thisdeep aquifer provides sufficient water for
irrigation of commercially grown corn and potatoesin ad-
jacent areas of higher quality soils.

Land Use

The town of Negpawa in the northern sector is by far the
largest community in the ecodistrict and is a major serv-
ice centre for the ecodistrict and adjacent ones.

In the southern sector, the Spruce Woods Provincial Park
covers about one-third of the ecodistrict and has been set
asidefor recreation. To thewest of the park, the Canadian
Forces Base Camp Shilo occupies a large tract of land,
and is used as an artillery firing range and for tank
Mmanoeuvers.

The coarse soils near Brandon are used for the dryland
production of spring wheat, other cereal grains, flax, hay
and limited production of alfalfa, corn and potatoes un-
der irrigation. The steeply sloping, erosive silty soilsin
the eastern section grow a similar range of crops using
dryland management practices. These latter soils exhibit
moderate to severe water and wind erosion. Current con-
tinuous cropping practices, reduced summerfallow and
retention of crop residues as surface cover has greatly re-
duced the risk of water and wind erosion. Level sandy
soilsareincreasingly being brought under cultivation and
irrigated for the production of potatoes.

Shilo Ecodistrict
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758. Stockton Ecodistrict (3438 km?)

The Stockton Ecodistrict lies along, and to the south of,
the Assiniboine River and includes the river valley.

Climate

This ecodistrict is situated in a subdivision of the Grass-
land Transition Eoclimatic Region that lies between the
driest subdivision to the southwest and the most humid
subdivision to the east and northeast. The climateis char-
acterized by short, warm summersand long, cold winters.
The mean annual temperatureis 2.4°C, the average grow-
ing season is 181 days and growing degree-days number
about 1670.

The mean annual precipitation is about 490 mm of which
about one-quarter fallsas snow. Precipitation variesgreatly
from year to year and is highest from late spring through
summer. Average moisture deficit over the year is about
250 mm.

The ecodistrict has a cool, subhumid, Boreal soil climate.

Selected Climate Data* for Brandon CDA

Data from Brandon CDA and Cypress River climate sta-
tionsis presented bel ow.

Year June-Aug May-Sept July Jan
Temperature °C 2.2 18.0 154 19.2 -18.1
Precip. mm (equiv.) 472.7 212.9 312.0 71.6 20.6
Rain/Snow (mm/cm) 365.0/108.1 212.9/0.0 311.3/0.7 71.6/0.0 0.0T/21.3
Growing degree-days >5°C 1733.0 1192.3 1607.5 441.9 0.0
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Data for Cypress River
Year June-Aug May-Sept July Jan
Temperature °C 2.7 18.2 15.7 19.5 -17.3
Precip. mm (equiv.) 525.8 234.3 342.9 77.4 25.8
Rain/Snow (mm/cm) 399.6/125.8 234.3 340.9/1.8 77.4/0.0 0.0T/25.7
Growing degree-days >5°C 1785.0 1211.8 1645.3 449.0 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
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Physiography and Drainage

The Stockton Ecodistrict is arelatively long and narrow,
level to hummocky pro-glacial lacustrine plain lying be-
tween the Pembina Hills and Tiger Hills on the south and
the Assiniboine River Valley on the north. The mean €-
evation of thedistrict isabout 366 masl. While the loamy
areas are smooth and level, anarrow band of duned sands
adjacent to the Assiniboine River are hummocky and char-
acterized by short slopes less than 50 m in length, with
gradients between 6 and 15 percent.

The Assiniboine River Valley is the most striking topo-
graphic feature in the ecodistrict, with local relief of 30to
60 m, locally steep valley walls and a strongly meander-
ing river. Thevalley west of the confluence with the Souris
River is broad and shallow. From a point just east of
Brandon extending to the west, the valley is trough-like,
with some cut banks and terraces. East of the confluence
with the Souris River, the valley isatrough about 1.5 km
wide and 30 to 60 m deep. This section of the valley con-
tains five to six sets of terraces, some of which are cov-
ered by sand dunes. The valley section within the Spruce
Woods Provincial Park is quite spectacular with locally
very steep valley walls.

Theecodistrict fallsinto two drainage divisions. Thewest-
ern sector lies in the Hamiota division, while the eastern
isin the Brandon division of the Assiniboine River water-
shed, which is part of the Nelson River drainage system.

Soils

Well drained Black Chernozemic soils developed on
strongly calcareous, fine loamy sediments are dominant
inthearea. The sandy, duned areais characterized by very
droughty Humic Regosols. Local areas of imperfectly
drained saline Gleyed Rego Black Chernozemsand Gleyed
Black Solonetzic soilsoccur in areas along the base of the
hills to the south. Most of the cultivated soils have been
affected to some degree by wind erosion.

Vegetation

The vegetation varies with soil texture, drainage, aspect
and slope. The duned area has vegetation very similar to
that described for part of the Shilo Ecodistrict. Thus, the
vegetation on rapidly drained and well drained sites is
generally agrassland with hazel, common and horizontal
juniper, white spruce, scrub trembling aspen and some-
times scrub bur oak. North facing slopes generally sup-
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port heavier forest cover with less grass and no juniper.
Imperfectly drained sites commonly have trembling as-
pen and balsam poplar and dense alder and dogwood.
Poorly drained sites have willow, alder and dogwood with
grass and sedge groundcover.

Thevegetation inthe Assiniboine River Valley varies con-
siderably. Alluvia floodplains have natural vegetation of
deciduous forest with white elm, green ash, Manitoba
maple, balsam poplar and an understory of alder, dog-
wood and high bush cranberry. Most higher terraces are
currently cultivated, but supported deciduousforest inthe
past. The highest and driest terraces also have mixed de-
ciduous forest including bur oak.

The valley portion within the Spruce Woods Provincial
Park contains shallow and deep sloping peatlands devel-
oped on seepage sopes. Vegetation on these organic de-
posits varies from willow, dogwood, sedges and reed to
tamarack, stunted black spruce and sedgesinfensto green
ash, Manitoba maple, white elm, alder, high bush cran-
berry, dogwood and fernsin swamps.

The natural vegetation in the remainder of the ecodistrict
hasfor alarge part been replaced by cultivated fields, but
once consisted of aspen and balsam polar groves inter-
spersed with areas of mixed-grass prairie vegetation.

Water

The principal source of water is variable quality
groundwater availablefrom deep stratified siltsand sands.
Quality of the water decreases approaching the base of
the Pembina Hills and Tiger Hills to the south.

Land Use

The city of Brandon is by far the largest centre in the
ecodistrict. It is a service and administrative centre serv-
ing most of southwestern Manitoba. Swan Lake (Indian
Gardens) isthe only First Nation community.

Much of the Stockton Ecodistrict iscultivated for the pro-
duction of spring wheat, other cereal grains, oil seedsand
some hay. The saline and Solonetzic soil areas are used
for pasture and hay production. Current continuous crop-
ping practices, reduced summerfallow and retention of
crop residues as surface cover hasgreatly reduced therisk

of wind erosion. Stockton Ecodistrict
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759. Carberry Ecodistrict (575 km?)

The Carberry Ecodistrict isafairly level area surrounded
on three sides by the Shilo Ecodistrict.

Climate

This ecodistrict isin asubdivision of the Grassland Tran-
sition Ecoclimatic Region that lies between thedriest area
to the southwest and the more humid areato the east. The
climateischaracterized by short, warm summersand long,
cold winters. The mean annual temperatureisabout 2.4°C,
the average growing seasonisaround 181 days, and grow-
ing degree-days number about 1630.

The mean annual precipitation is about 470 mm of which
about one-quarter fallsas snow. Precipitation variesgreatly
from year to year and is highest from late spring through
summer. Average yearly moisture deficit isabout 190 mm.

The ecodistrict has a cool, subhumid, Boreal to moder-
ately cold, subhumid, Cryoboreal soil climate.

Thereareno climate stationsin thisecodistrict. Datafrom
NeepawaWater (757. Shilo Ecodistrict) and CypressRiver
(758. Stockton Ecodistrict) stations is relevant.

Physiography and Drainage

Like the Shilo Ecodistrict, this smooth, level areaformsa
significant part of the Upper Assiniboine Delta that ex-
tends eastward to the Manitoba Plain. The ecodistrict con-
sistslargely of shallow, (75 to 120 cm thick) medium tex-
tured glaciolacustrine sediments overlying stratified del-
taic sands. Thetopography issmooth and level, interrupted
only where drainage channels have been cut and where
underlying sandy deposits emerge at the surface as sandy
islands. The mean elevation of the district is about 366
masl. The areatilts imperceptibly to the east. Slopes are
usually less than 0.5 percent and generally longer than
150 m.

The ecodistrict lies wholly in the Lake Manitoba south-
west division of the Dauphin River watershed, which in
turnis part of the Nelson River drainage system.

Soils

Well drained, thick Black Chernozemic soils predominate
onloamto clay loam surface sediments overlying the strati-
fied sandy and gravelly deltaic deposits of the Assiniboine

Delta. Virtually all of these uniformly excellent agricul-
tural soils are cultivated and show little evidence of wind
erosion damage. The surface soils tend to be acidic and
cultivated soils may require liming.

Vegetation

Nearly all of the native vegetation has been replaced by
cultivated fields. Prior to settlement, this area was cov-
ered by tall prairie grasses and associated herbs, with only
small areas of aspen or willow groves.

Water

The principal source of water in the areais good quality
groundwater from the deep, stratified, sandy and gravelly
Carberry aquifer. This aquifer provides sufficient water
for irrigation of commercially grown corn and potatoes.

Land Use

Carberry isthe major settlement.

Dryland production of spring wheat, other cereal grains,
oil seeds, hay, and limited production of alfalfaand corn
under irrigation occurs on virtually all of the land in the
Carberry Ecodistrict. In recent years, the production of
potatoes under irrigation has expanded rapidly, similar to
the expansion that has taken place in the Shilo and
Stockton ecodistricts.
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760. Gainsborough Creek Ecodistrict

The Gainsborough Creek Ecodistrict straddles the border
with Saskatchewan. Only about one-sixth of the district
lies within Manitoba.

Climate

This ecodistrict is in the driest subdivision of the Grass-
land Transition Ecoclimatic Region in southwestern Mani-
toba. The climateis characterized by short, warm to very
warm summers and long, cold winters. The mean annual
temperatureisabout 2.6°C, the average growing seasonis
180 days, and the number of growing degree-daysisabout
1610.

The mean annual precipitation is approximately 450 mm
of which lessthan one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through early summer. Average moisture deficit
over the year is about 280 mm.

The ecodistrict has acool, subhumid, Boreal soil climate.

Data from the climate station at Pierson, located in the
southeastern corner of the ecodistrict on the border with

Selected Climate Data! for Pierson

(1115 km?)

the Oak Lake Ecodistrict, isgiven below. Also, datafrom
Virden (752. Melville Ecodistrict) and the now-closed
Melita station (763. Oak Lake Ecodistrict) is relevant to
the Manitoba portion of the Gainsborough Creek
Ecodistrict.

Year June-Aug May-Sept July Jan

Temperature °C 3.1 18.3 15.8 19.7 -16.3

Precip. mm (equiv.) 449.9 186.5 286.1 61.3 24.8
Rain/Snow (mm/cm) 339.2/110.4 186.5/0.0 284.6/1.2 61.3/0.0 0.2/24.6

Growing degree-days >5°C 1702.0 1225.6 1661.4 454.2 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Gainsborough Creek Ecodistrict has a mean eleva-
tion of about 485 madl. The area is an undulating and
kettled glacid till plain with low local relief of less than
30 m. Slopes along the edge of the Graham, Jackson and
Pipestone creeks that dissect the plain, tend to be steeper
and longer than the more prevalent and more gentle and
shorter dlopes (about 3 percent and 50-150 m long) in the
kettle or prairie pothole section of the plain.

The district lies within the Souris River watershed; the
northern section isin the Hartney division and the south-
ern section is in the Melita division. All are part of the
Nelson River drainage system.
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Soils

Well drained Black Chernozemic soils devel oped on very
strongly calcareous, loamy glacial till derived from local
bedrock shale, and limestone and granitic rock are pre-
dominant in the area. Local areas of imperfectly drained,
variably saline, carbonated Gleyed Rego Black soilsring
poorly drained Gleysolic soilsin depressions. Most of the
cultivated soils on well drained knolls have been affected
by moderate to severe wind and water erosion.

Vegetation

Most of the natural vegetation has disappeared dueto cul-
tivation. The natural vegetation reflects the variable con-
ditionsfrom dry, generally low knollsto wet depressions.
Grassland vegetation, which includes grama and June
grass, mixed with pasture sage, woolly yarrow and milk
vetch was dominant on the knolls. On moister slopes, spe-
cies such as little blue-stem and spear grass associated
with golden ragwort, prairie sage and hoary puccoon domi-
nated.

Around depressions, the vegetation appears as bands or
narrow zones which reflect varying moisture conditions.
Aquatic plantsin the wet centres of depressions, if water
remainsthroughout the summer, and plants such asrushes,
sedges and slough grasses occur in close association. Wil-
lows usually surround these depressions, which in turn
may be circled by a belt of trembling aspen. Thisis fol-
lowed upslope by a belt of shrubs with species such as
silverberry, prairie-rose, snowberry, and others.

Aspen Parkland Ecoregion

Water

Variable annual rainfall is the principal source of water
whereit isretained in the numerous sloughs and potholes
characteristic of this kettled to hummocky terrain. Sur-
face water in dugouts and behind small retention dams
along the creeks which dissect this plain are also impor-
tant water sources. Significant supplies of groundwater
for domestic and livestock use are also found in small
sandy and gravelly aguifers associated with the glacia
till. The dominant shale bedrock underlying thetill yields
very little water.

Land Use

There are few communities in the ecodistrict.

Most of the Gainshborough Creek areais cultivated for the
production of spring wheat, other cereal grains, oil seeds
and hay crops. Current continuous cropping practices, re-
duced summerfallow and retention of crop residuesas sur-
face cover has greatly reduced the risk of water and wind
erosion. Thisarea, characterized by numeroussloughsand
ponds, isamajor breeding habitat for continental mallard
and pintail duck populations. While considerable pothole
drainage has taken place in the past, public and private
agencies are now advocating areversal of thistrend asa
means of achieving amore balanced sustainable devel op-
ment of the area.

Gainsborough Creek Ecodistrict
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763. Oak Lake Ecodistrict (3424 km?)

The Oak Lake Ecodistrict straddles the border with Sas-
katchewan on the west and North Dakota on the south.
Only asmall areaof the Canadian portion of the ecodistrict
lies in Saskatchewan.

Climate

This ecodistrict occurs in the driest subdivision of the
Grassland Transition Ecoclimatic Region in southwest-
ern Manitoba. Theclimateis characterized by short, warm
to very warm summers and long, cold winters. The mean
annual air temperature is about 2.8°C, the average grow-
ing season is 182 days, and growing degree-days number
about 1700.

The mean annual precipitation isabout 470 mm; lessthan
one-quarter fallsas snow. Precipitation variesgreatly from
year to year and is highest from late spring through sum-
mer. Average yearly moisture deficit is about 300 mm.

The ecodistrict has a cool to moderately cool, subhumid,
Boreal soil climate.

Selected Climate Data* for Melita

There are no climate stationsin the ecodistrict. Datafrom
theformer station at Mélitaispresented. Datafrom Virden
(752. Méelville Ecodistrict) is relevant for the district.

Year June-Aug May-Sept July Jan

Temperature °C 2.4 18.1 15.6 194 -18.6

Precip. mm (equiv.) 493.6 231.3 336.4 64.8 19.2
Rain/Snow (mm/cm) 381.6/110.5 231.3/0.0 333.0/2.5 64.8/0.0 0.3/18.9

Growing degree-days >5°C 1769.0 1210.3 1637.8 446.6 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Oak Lake Ecodistrict occupies most of the Souris
River basin in southwestern Manitoba. The ecodistrict is
not uniform due to differences in surface form, drainage
and depth to water table, and texture and depth of the sur-
face deposits.

Along the western edge is situated a strip of outwash and
delta gravels with athin sandy-loam surface. The central
portion isasmooth plain of sandy-loam deltaic sediments.
A significant area of hummocky terrain lies to the south-
east of Oak Lakein the northern section of the ecodistrict.

Thistopography consists of arid, duned sand, with5to0 10
percent slopesthat usually arelessthan 50 mlong. Along
the southeastern border is a strip of land consisting of
water-modified clay loam till.

Themean elevation isabout 442 mad with ageneral slope
to the northeast. The drainage of this dominantly loamy,
level, glaciolacustrine and fluvioglacial plain rangesfrom
good to imperfect. Major streams and creeks in the dis-
trict include the Souris River and tributaries Gainsborough,
Jackson and Graham creeks. Stony Creek flowsinto Oak
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Lake, which drains through Plum Creek into the Souris
River. The former and present day channels of the Souris
River are some of the more interesting physiographic fea-
tures of the ecodistrict.

The ecodistrict lies in the Souris River watershed. The
northern sector is part of the Hartney division, while the
southern sector ispart of Melitadivision. The SourisRiver
watershed is part of the Nelson River drainage system.

Soils

Well drained to imperfectly drained Chernozemic Black
soils are predominant in the district, with the drier soils
more to the south and the moister soilsto the north where
the water table is higher. The Chernozemic Black soils
have devel oped both on the sandy loamsfound in the cen-
tral portion and in the more gravelly areas to the west.
Significant areas of Regosolic soils, interspersed with
Gleysolic soils in depressions, occur in the duned sand
areasoutheast of Oak Lake. Thetill areacontains areas of
Black Solonetzic soils. Saline phases of imperfectly
drained Gleyed Rego Black Chernozems and poorly
drained Rego Humic Gleysolic soils are found through-
out the ecodistrict aswell, but are more widespread in the
vicinity of Oak Lake. Extensive areas of light textured
soils were injured by severe soil drifting in the 1930's.

Vegetation

The natural vegetation varies according to surface texture
and groundwater influence. Most of the natural vegeta-
tion has been removed or altered through cultivation or
grazing.

The duned area south of Oak Lake has the most varied
vegetation, consisting of trembling aspen, willows,
meadow grasses and cattails in depressions to grass veg-
etation on slopes and knolls. The central area supported
largely prairie and meadow grasses, the latter more preva-
lent in the northern sector. The gravel area in the west
supported largely mixed and short grass prairie vegeta-
tion.
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Water

The gravelly deltaic outwash deposits along the Souris
River and those along the numerous channels that once
flowed into glacial Lake Souris from the west form the
only aquifers suitable for irrigation wells. They are re-
charged by annual spring snow meltwater, but yield isvari-
able. The Pipestone, Stony, Jackson, Gainsborough, Coul-
ter and Antler creeks, Oak Lake and numerous dugouts
provide additional important sources of surface water for
domestic, livestock and wildlife use. Groundwater qual-
ity is variable and is a contributor to the salinity in the
soils of the area.

Land Use

Besides Mélita, which is the largest community in the
ecodistrict, there are several other settlements including
the Oak Lake First Nation community.

Most of the ecodistrict is continuously cropped to spring
wheat, other cereal grains, oil seeds and hay crops. Much
of the coarse loamy soils have been subjected to severe
wind erosion damage as a result of exposure during the
1930’'s when summerfallow was a common farm man-
agement practice. Extensive areas of farmland abandoned
at that time have since been brought back into cultivation
or are being used as hayland. Today, the risk of wind ero-
sion is greatly reduced because of continuous cropping,
the retention of crop residue as surface cover and by the
presence of tree shelter belts.

Theecodistrict a so providesimportant waterfowl and up-
land wildlife habitat.

Oak Lake Ecodistrict
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764. Hilton Ecodistrict (1347 km2)

The Hilton Ecodistrict lies north of, and is bordered by,
the Pembina River Valley.

Climate

This ecodistrict isin asubdivision of the Grassland Tran-
sition Ecoclimatic Region in southern Manitoba that lies
between the driest subdivision to the southwest and the
most humid subdivision to the east and northeast. Thecli-
mate is marked by short, warm summers and long, cold
winters. The mean annual temperature is about 2.4°C, the
average growing seasonis 182 days, and growing degree-
days number about 1650.

The mean annual precipitation is approximately 510 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through early summer. Average moisture deficit
over the year is about 220 mm.

The ecodistrict has acool, subhumid, Boreal soil climate.

Selected Climate Data! for Baldur

Baldur isthe only climate station in the ecodistrict. How-
ever, data from Brandon CDA and Cypress River (758.
Stockton Ecodistrict) is also relevant.

Year June-Aug May-Sept July Jan

Temperature °C 2.4 18.8 15.3 19.2 -17.2

Precip. mm (equiv.) 533.7 232.6 341.2 73.9 23.7
Rain/Snow (mm/cm) 400.3/133.5 232.6/0.0 338.9/2.2 73.9/0.0 0.0T/23.7

Growing degree_days >50C 1711.0 1177.7 1586.6 439.5 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Hilton Ecodistrict is an undulating to hummocky or
kettled end morainelying north of the broad PembinaRiver
Valley. Its mean elevation is about 440 madl.

It is an area with moderate local relief of about 30 m.
Slopes are gentle to moderate with 6 to 15 percent gradi-
entsand are quite short, usually lessthan 50 mlong. Deeply
incised channels and gullies, draining mainly into the
Pembina River, occur near the southern edge of this up-
land.

This ecodistrict is part of three drainage divisions. The
northwestern and eastern corners lie in the Brandon divi-
sion of the Assiniboine River watershed, most of the west-
ern and central areas lie in the Hartney division of the
Souris River watershed, and the southeastern corner lies
in Pilot Mound division of the Red River watershed. All
watersheds are part of the Nelson River system which
drains into Hudson Bay.
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Soils

Well drained, very shallow Black Chernozemic soils de-
veloped on very strongly to extremely cal careous glacial
till derived from loca bedrock shale, and limestone and
granitic rock are predominant in the ecodistrict. Local ar-
easof imperfectly drained, carbonated Gleyed Rego Black
Chernozemsring poorly drained Gleysolic soilsfound in
depressions. A significant area of saline and poorly struc-
tured Solonetzic soils occurs along the northern foothills
of this upland plain. Most of the cultivated soils on well
drained knolls have been variably affected by moderate
to severe wind and water erosion.

Vegetation

While much of the area has been brought under cultiva-
tion, the vegetative cover in its natural state was a mix-
ture of woods and grassland. The southern and western
slopes of knolls and hills were covered with grasses and
herbs, while woodland vegetation dominated the north-
ern and eastern slopes.
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Water

Variable annual rainfall is a principal source of water
where most of it is retained in numerous small lakes,
ponds, doughs and dugoutsin the depressions of thishum-
mocky morainal area. Supplies of variable quality
groundwater for domestic and livestock use are found in
aquifers associated with the glacia till. The dominantly
shale bedrock underlying the till yields very little water.

Land Use

Thereareanumber of small communitiesinthe ecodistrict.

Much of theland is cultivated for the production of spring
wheat, other cereal grains, oil seeds and hay crops. The
saline and Solonetzic soil areas are used for pasture and
hay production. Current continuous cropping practices,
reduced summerfallow and retention of crop residues for
surface cover has greatly reduced the risk of water and
wind erosion.

The numerous wetlands are important breeding habitat
and staging area for waterfowl.

Hilton Ecodistrict
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765. Killarney Ecodistrict (5163 km?)

The Killarney Ecodistrict forms an arch around Turtle
Mountain, starting and terminating at the International
Boundary.

Climate

This ecodistrict is in the driest subdivision of the Grass-
land Transition Ecoclimatic Region in southwestern Mani-
toba. The climate is marked by short, warm summers and
long, cold winters. The mean annual temperature is about
2.8°C, the average growing season is 183 days, and the
number of growing degree-days ranges from about 1400
to 1500.

The mean annual precipitation is approximately 500 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through early summer. Average moisture deficit
over the year is about 235 mm.

The ecodistrict has a cool, subhumid, Boreal soil climate.

Selected Climate Data' for Deloraine

There are no climate stationsin the ecodistrict. Datafrom
the Deloraine station, which is now closed, is presented.
Datafrom Melita (763. Oak Lake Ecodistrict) and Baldur
(764. Hilton Ecodistrict) has limited relevance.

Year June-Aug May-Sept July Jan
Temperature °C 2.7 18.1 15.5 194 -17.6
Precip. mm (equiv.) 490.2 225.2 329.9 67.5 20.9
Rain/Snow (mm/cm) 375.9/114.1 225.2/0.2 328.1/2.0 67.5/0.0 0.1/20.7
Growing degree-days >5°C 1755.0 1204.1 1622.2 442.3 0.0
1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

TheKillarney Ecodigtrict isadissected, level to very gently
rolling morainal plain lying north of Turtle Mountain in
southwestern Manitoba. Elevationsrange from about 580
mad a ong the border with the Turtle Mountain Ecodistrict
to about 460 masl along its northeastern edge. Its mean
elevation is about 470 madl.

The ecodistrict is characterized by low relief of less than
30 m and dlopes that are relatively long, generally more
than 150 m, usually with gradients between 5 and 10 per-
cent. Whitewater Lake is contained within alarge imper-
fectly to poorly drained, level, glacia lake basin that is

variably saline. Intermittent creeks issue from deeply in-
cised channels and gullies aong the southern edge of the
ecodistrict at the foot of Turtle Mountain, carrying runoff
into Whitewater Lake and the Pembina River.

The extreme western corner of the ecodistrict is part of
the Melitadrainage division, and the western and central
sections are part of the Hartney drainage division, both of
which are part of the Souris River watershed. The eastern
section is part of the Killarney division of the Red River
watershed. Both the Souris River and Red River water-
sheds are part of the Nelson River system, which drains
into Hudson Bay.
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Soils

Well drained Black Chernozemic soils devel oped on very
strongly calcareous, loam to clay loam glacial till derived
from local bedrock shale, and limestone and granitic rock
are predominant in the ecodistrict.

A significant area of imperfectly drained, variably saline,
carbonated Gleyed Rego Black and poorly structured
Black Solonetzic soils occursin the Whitewater Lake ba-
sin. Thisisasaresult of discharging hydrological condi-
tions. The occurrence of salinity in the basin is variable
because of the presence of thin, discontinuous, fine-tex-
tured lenses in the subsoils that act as barriers to the up-
ward movement of salt-laden groundwater.

Local areas of imperfectly drained, variably saline car-
bonated Gleyed Rego Black soilsalso ring poorly drained
Gleysolic soils in depressions. Cultivated soils on well
drained sites have not been as seriously affected by wind
and water erosion as similar soils on the rougher, hum-
mocky terrain in adjacent ecodistricts.

Vegetation

Asisusual for the Prairies Ecoregion, the natural vegeta-
tion in the Killarney Ecodistrict has all but disappeared
through the spread of arable agriculture. The native veg-
etation consisted largely of a mixture of tall-grass and
short-grass prairie. Aspen groveswere only present in the
eastern and northeastern part. Tree cover was, and still is,
present on sheltered sites such as slopes of deep ravines
where more favourable conditions exist due to the addi-
tional moisture provided by snow trapped during thewin-
ter.

Aspen Parkland Ecoregion

Water

Variable annual rainfall is the principal source of water
where some of it is retained in numerous dugouts. Sur-
facewater isalso stored behind numerous small headwater
retention dams along the channels and gullieswhich dis-
sect this plain. Significant supplies of variable quality
groundwater for domestic and livestock use are found in
sandy and gravelly aquifers associated with glacial till
and inter-till deposits. The dominantly shale bedrock un-
derlying thetill yields very little water.

Land Use

The major communities in this ecodistrict are Deloraine,
Boissevain and Killarney.

Most of theland is cultivated for the production of spring
wheat, other cereal grains, oil seeds and hay crops. Much
of the saline and Solonetzic soilsin the Whitewater Lake
basin are used for pasture and hay production. Current
continuous cropping practices, reduced summerfallow and
retention of crop residues as surface cover has greatly re-
duced the risk of wind and water erosion.

Whitewater Lake and surrounding wetland is an impor-

tant breeding habitat, staging and rest area for migratory
waterfowl.

Killarney Ecodistrict
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766. Manitou Ecodistrict (3295 km?)

The Manitou Ecodistrict is located along the border with
the United Sates in south-central Manitoba and extends
west along the Pembina River Valley.

Climate

This ecodistrict isin asubdivision of the Grassland Tran-
sition Ecoclimatic Region in southern Manitoba that lies
between the driest subdivision to the southwest and the
most humid subdivision to the east and northeast. Thecli-
mate is marked by short, warm summers and long, cold
winters. The mean annual temperature is about 2.7°C, the
average growing season is about 183 days, and growing
degree-days number 1700.

The mean annual precipitation is approximately 530 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. Average moisture deficit over the
year is about 160 mm.

The ecodistrict has acool, subhumid, Boreal soil climate.

Selected Climate Data* for Pilot Mound

Data from the short-term station at Pilot Mound is pre-
sented below. Asthe Morden (CDA) climate station (852.
Winkler Ecodistrict) is situated below the Manitoba Es-
carpment, the data from this station has only limited rel-
evance to the eastern portion of the ecodistrict.

Year June-Aug May-Sept July Jan

Temperature °C 2.1 17.7 15.0 18.7 -18.0

Precip. mm (equiv.) 19.0 221.1 338.9 75.8 21.6
Rain/Snow (mm/cm) 398.5/122.1 221.1/0.0 334.6/2.7 75.8/0.0 0.0T/21.7

Growing degree-days >5°C 1679.0 1159.2 1554.7 429.3 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Manitou Ecodistrict encompasses an undulating to
hummaocky glacial till plain and the broad PembinaRiver
Valley coursing southeastward through this plain, in ad-
dition to the western portion of the Pembina River Valley
and the eastern portion of the Souris River Valley. The
mean elevation of the district is about 457 mas|.

The till plain consists of nearly level areas of moderate
local relief of about 30 m. Slopes are very gentle to mod-
erate, ranging from less than 5 percent to about 15 per-
cent. Slope lengths are generally medium, ranging from
50 to 150 m.

The Pembina River Valley is a broad meltwater channel
in which an underfit Pembina River flows. The valley or
channd containsanumber of lakes created by natural dams
of sedimentation deposited on the valley floor by streams
flowing out of contributory ravines. The valley west of
Bone Lake falls westward to the Souris River.

For the most part, the valley is deeply incised with steep
valley walls having slopes usually greater than 15 per-
cent. The valley walls are hummocky with dope lengths
that range from 50 to 150 m. Maximum relief from valley
wall crest to valley floor is approximately 60 m.
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Deep channelsand gulliesare also present along the Mani-
toba Escarpment, which forms the eastern edge of this
upland. The escarpment, which descends about 150 to 200
mover adistanceof 15 to 20 km, marksthe eastern bound-
ary of the Saskatchewan Plain where it gives way to the
Manitoba Plain.

This ecodistrict is part of several drainage divisions. The
most westerly section is part of the Hartney division of
the Souris River watershed. The remainder of the
ecodistrict isin the Red River watershed, with the west-
ern part in the Killarney division, the central portion in
the Pilot Mound division, whilethe extreme northeast and
southwest sections are part of the Morris River and Red
River south divisions respectively. Both watersheds are
part of the Nelson River drainage system, that drainsinto
Hudson Bay.

Soils

Well drained Black Chernozemic soils developed on
strongly calcareousglacial till derived fromlocal bedrock
shale, and from limestone and granitic rock, and on thin
glaciolacustrine veneers are predominant. Local areas of
imperfectly drained, carbonated Gleyed Rego Black soils
ring poorly drained Gleysolic soilsin depressions. A sig-
nificant area of saline and poorly structured Solonetzic
soils occurs in the Snowflake area south of the Pembina
valley. Most of the cultivated soils on well drained knolls
have been variably affected by wind and water erosion.

Vegetation

Asis common throughout the ecoregion, the natural veg-
etation of the ecodistrict has largely been supplanted by
cultivated fields. Only on steeper slopes, along valley
walls, and in ravines and gullies do significant patches of
natural vegetation still remain.

Thetill plainwaslargely vegetated with park-like vegeta-
tion consisting aspen groves on favourable sites and tall
prairie grasses and associated herbs on the remainder.

The vegetation along the valley varies. The western sec-
tion supports trembling aspen and bur oak on north-fac-
ing and east-facing slopes, while the west and south-fac-
ing slopes have vegetation of grass and artemisia. In the
central section, the valley bottom lands, if they haven't
been cleared, support white elm, Manitoba maple, green
ash, white birch, balsam poplar and willow. The banks of
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thevalley in this section are generally wooded with trem-
bling aspen on north-facing slopes and bur oak on south-
facing 9 opes, associated with avariety of shrubsand herbs.
The steep banks of the eastern section of the valey are
generally wooded with a combination of bur oak, trem-
bling aspen, hazel and saskatoon, which becomes more
vigorous and denser on the sloping valley floor.

Water

Variable annual rainfall is a principal source of water
wherelimited amountsareretained in small ponds, soughs
and depressions. Additional surface waters are stored in
dugouts and small headwater retention ponds. Significant
supplies of variable quality groundwater for domestic and
livestock use arefound in small aguifersin the glacia till
aswell. The dominantly shale bedrock underlying thetill
yields very little water.

Land Use
Thereare several small communitieswithin the ecodistrict
such as Crystal City and Pilot Mound.

Most of theland is cultivated for the production of spring
wheat, other cereal grains, oil seeds and hay crops. The
saline and Solonetzic soil areas are used for the produc-
tion of hay and pasture. Current continuous cropping prac-
tices, reduced summerfallow and retention of crop residues
as surface cover has greatly reduced the risk of wind and
water erosion. The undrained wetlandsin the areaareim-
portant breeding habitat for waterfowl.

Manitou Ecodistrict
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839. Grandview Ecodistrict

The Grandview Ecodistrict is nestled between Riding
Mountain to the south and Duck Mountain to the north
and occupies all of the 161. Aspen Parkland Ecoregion.

Climate

This ecodistrict is located in the most moist subdivision
of the Grassland Transition Ecoclimatic Region. The cli-
mate is marked by short, warm summers and long, cold
winters. The mean annual temperature is about 1.2°C, the
average growing season is 173 days, and the number of
growing degree-daysis around 1470.

The mean annual precipitation is approximately 500 mm
of which over one-quarter fallsas snow. Precipitation var-
iesgreatly from year to year and ishighest from late spring
through summer. Average yearly moisture deficit is about
140 mm.

The ecodistrict has a moderately cold, subhumid,
Cryoboreal soil climate.

Selected Climate Data* for Gilbert Plains

(2219 km?)

Data for the Gilbert Plains climate station is presented
below. Data from the station at Dauphin (840. Dauphin
Ecodistrict) isalso relevant, especialy for the eastern sec-
tor.

Year June-Aug May-Sept July Jan

Temperature °C 1.2 16.9 14.3 18.2 -15.7

Precip. mm (equiv.) 497.0 209.9 318.3 70.8 18.9
Rain/Snow (mm/cm) 358.0/138.9 209.9/0.0 312.9/5.3 70.8/0.0 0.0T/18.9

Growing degree-days >5°C 1569.0 1101.3 1467.7 409.7 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Grandview Ecodistrict issituated in the erosional gap
between Duck Mountain and Riding Mountain. It lies
above and to the west of the Manitoba Escarpment. Its
mean elevation is about 345 masl. Along the adjacent up-
lands to the north and south, it rises to about 520 madl.

The ecodistrict isa smooth, level to gently to moderately
dloping glaciolacustrine and morainal plain with slopes
ranging from level to about 10 percent in the morainal
areas. General relief drops about 3.6 m per km eastward
fromitswestern boundary and at about 7.6 m per km from
the north and south toward the Valley River which courses
eastward through the centre of the ecodistrict. Significant

changes in relief occur along the Valley River and along
the numerous meandering streams and creeks emanating
from the surrounding uplands, where steep relief of 5 to
10 m are encountered as a result of riverbank erosion.

The major waterway is the Valley River which collects
water from several tributary creeks originating in Duck
and Riding mountains. The ecodistrict liesin the Dauphin
River watershed, with the northern sector in the Lake
Winnipegosis division and the central and southern parts
in the Mossy River division. The watershed is part of the
Nelson River drainage system which drains into Hudson

Bay.
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Soils

The soilsin the Grandview Ecodistrict are dominantly well
to imperfectly drained Black Chernozems that have de-
veloped on shallow, strongly calcareous, loamy sand to
clayey glaciol acustrine sediments overlying extremely cal-
careous glacial till, and on exposed till. At higher eleva-
tions Dark Gray Chernozems are the dominant soils on
till. Local areas of poorly drained peaty Gleysolic soils,
shallow mesic and fibric organic soils occur throughout
the ecodistrict. Areas of imperfectly drained Gleyed
Regosols are also found on alluvial sediments.

Vegetation

The extent of the natural vegetation has been reduced sig-
nificantly by agriculture. Most of the ecodistrict had apark-
land vegetation of groves of trembling aspen and balsam
poplar with willow, dogwood and hazel shrub under-
growth, interspersed with grass and herb vegetation.
Higher up the slopesto Duck and Riding mountains, white
Spruce appears in the forest mixture. Poorly drained de-
pressions have bal sam poplar, willow to sedgesand reeds.
Peaty areas have tamarack and black spruce as part of the
vegetative cover.
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Water

The principal sources of water are variable quality
groundwater extracted from shallow, stratified, sandy and
gravelly aquifers associated with till and inter-till depos-
its, and surface water from the Valley River and the nu-
merous creeks and streams emanating from the uplands.
Water well development is variable from the Swan River
bedrock formation because of the variable concentrations
of saltinthesewaters. Salt concentrationsin groundwater
at a depth of 30 to 60 m below the surface can exceed
4000 mg/l. The Swan River formation lies below the gla-
cial deposits.

Land Use

Thereareseveral small communitiesinthe ecodistrict such
as Gilbert Plains, Grandview and Tootinaowaziibeeng
(Valley River) First Nation.

Most of the soilsin the Grandview district are cultivated
for the production of spring wheat, other cereal grains, oil
seeds and hay crops. Areas where drainage has not been
improved are used for native pasture and hay. The wooded
areas provide wildlife habitat for white-tailed deer, black
bear and ruffed grouse. The district also contains habitat
for waterfowl.

Gilbert Plains

Gilbert Plains is a farming community located in the Grandview Ecodistrict, which forms the most northerly
extension of the Prairies Ecozone in Manitoba.

Grandview Ecodistrict
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162. Lake Manitoba Plain Ecoregion

The Lake Manitoba Plain Ecoregion stretches
northwestward from the International Boundary to Lake
Dauphin in southern Manitoba. The Manitoba Escarpment
marks its western boundary. Before settlement this
ecoregion was a mosaic of trembling aspen/oak groves
and rough fescue grasslands.

Climate

This ecoregion forms a portion of the extensive Grass-
land Transition Ecoclimatic Region which extends in a
broad arc from southern Manitoba northward through Sas-
katchewan to its most northern extent in central Alberta.
It is one of the warmest and most humid ecoregions on
the Prairies. Short, warm summers and long, cold winters
are characteristic of the regiona climate. The mean an-
nual averageair temperaturerangesfrom 1.7°C in thenorth
to 3.3°C along the Canada-United Statesborder. Themean
annual temperatures vary from 1.8°C to 3.1°C, with mean
summer temperatures around 16°C and the mean winter
temperatures of about -12.5°C.

The mean annual precipitation ranges from 485 to 540
mm and varies greatly from year to year. Precipitation is
highest during the growing season. Mean yearly moisture
deficitsrange from 100 to 210 mm. About one-quarter of
the precipitation falls as snow. The average growing sea

Selected Climate Data! for Dauphin

son variesfrom 177 to 187 days, and the number of grow-
ing degree-days ranges from 1550 to about 1840.

This ecoregion has a cool, subhumid, Boreal to moder-
ately cold, subhumid to humid, Cryoboreal soil climate.

The climate datafrom the stations at Dauphin and Winni-
pegillustratestherange of climate conditions encountered.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -18.0| -14.9| -7.7| 2.6 | 105 |16.0 |18.6 |17.3 |11.3 | 53 |-53 | -149| 1.7
Precip. mm 19.3| 16.1] 25.7| 31.7| 52.7 | 77.5 | 69.3 |63.3 | 62.0 | 31.2 | 22.7 | 20.5| 4919
Growing degree-days | 0.0 00| 14 | 44.4 |1184.2|330.7 |422.1 | 380.0/195.6| 68.3 | 4.8 0.0 |1631.0
Selected Climate Data® for Winnipeg
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.
Temp. °C -183|-15.1|-7.0 | 3.8 11.6| 169 | 19.8| 183 | 124 57 | -4.7 | -146| 24
Precip. mm 19.3| 148|231 | 359 59.8| 83.8| 72.0| 75.3 | 51.3 |29.5 |21.2 |18.6 | 504.4
Growing degree-days| 0.0 | 0.0 1.8 | 54.1|214.0|357.8/457.6|413.6 |224.0 | 74.9 4.3 0.0 |1802.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
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Surficial Deposits, Landforms, Soils
This ecoregion issituated in the Manitoba Plain, the low-
est and most level of thethree prairie steps. Itisunderlain
by low-relief, flat-lying Paleozoic limestone bedrock and
is covered by glacial till and by silts and clays deposited
by glacial Lake Agassiz. Lake Dauphin and the southern
half of Lake Manitoba are part of this ecoregion. Lower
and smoother than the Saskatchewan Plain to the west,
the plain has an elevation ranging from about 410 masl
near the Manitoba Escarpment to about 240 mas! near Lake
Winnipeg.

The northern half has a distinct, north-south trending,
drumlinoid or ridge and swale topographic pattern. The
fluted, and often grooved, ridges are about 400 to 800 m
wide and are separated by broad swales or depressions up
to 800 m wide. Following the retreat of the continental
glacier, the surface of this ridged till plain was modified
by wave action and by icebergs scouring theridgesasgla-
cial Lake Agassiz retreated. Wave action has resulted in
local textural differentiation; the ridges are moderately
coarse textured, as well as cobbly and gravelly, and the
depressions are finer textured. ceberg scouring has cre-
ated strongly intersecting micro-grooves or flutesthat are
usually curvi-linear in shape.

The southern half of the lowland has been smoothed by
thick, generally varved deposits of clays and silts of gla-
cial Lake Agassiz. Relic beaches wind along the lower
part of the Manitoba Escarpment, marking successively
lower water levels or stages of Lake Agassiz.

Lake Manitoba Plain Ecoregion

Soils

The soils of the ecoregion are dominantly Black
Chernozemic soils devel oped on loam and clay-loam till
materials, and Humic Vertisolic, Black Chernozemic and
Gleysolic soils developed on clay glaciolacustrine
sediments. Areas of Black Chernozemic soils are also
present on sandy-loam and sandy glaciolacustrine
sediments, and on sandy-loam to clay-loam alluvial mate-
rials.

Some of the most productive agricultural soilsin Mani-
tobaarefound in this ecoregion. The soilsassociated with
thefine-textured glaciolacustrine sediments are especially
suited to awidevariety of cropsincluding cereals, oilseeds
and pulses.

Vegetation

In Manitoba, trembling aspen and shrubs occur on moist
sites, while bur oak and grassland communities occupy
increasingly drier sites. Dominant grasses include fescue
grasses, wheat grasses, June grassand Kentucky bluegrass.
A wide variety of deciduous shrubs and herbs are abun-
dant. Poorly drained sites support slough grasses, marsh
reed grass, sedges, cat-tails, sedge and shrubby willow.

Wildlife

The region includes habitat for white-tailed deer, coyote,
rabbits, ground squirrels, and waterfowl.

Land use

Production of spring wheat and other cereal grainsby con-
tinuous cropping and dryland methods dominates the ag-
riculture of the ecoregion. Oilseeds and hay are more
prevalent in the northern section of the plain..

There are twelve ecodistricts within the Lake Manitoba
Plain Ecoregion in Manitoba.
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840. Dauphin Ecodistrict

The Dauphin Ecodistrict is located in the northwestern
corner of the Lake ManitobaPlain Ecoregion and includes
Dauphin Lake.

Climate

Thisecodistrict lieswithin the most humid subdivision of
the Grassland Transition Ecoclimatic Region in southern
Manitoba. The climate is characterized by short, warm
summers and long, cold winters. The mean annual tem-
perature is around 1.8°C, the average growing season is
177 days, and growing degree-days number about 1545.

The mean annual precipitation is approximately 500 mm
of which one-quarter falls as snow. Precipitation varies
greatly from year to year and is highest from late spring
through summer. Average yearly moisture deficit isabout
160 mm.

The ecodistrict has a moderately cold to cold, humid,
Cryoboreal soil climate.

Selected Climate Data! for Dauphin

(2109 km?)

Year June-Aug May-Sept July Jan

Temperature °C 1.7 17.3 14.7 18.6 -18.0

Precip. mm (equiv.) 491.9 210.1 324.8 69.3 19.3
Rain/Snow (mm/cm) 366.3/137.9 209.9/0.2 318.3/6.3 69.3/0.0 0.3/21.5

Growing degree-days >5°C 1631.0 1132.8 1512.6 422.1 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Dauphin Ecodistrict lies along the foot of the Mani-
toba Escarpment and has a mean elevation of about 290
masl. The areais a smooth, level to very gently sloping
glaciolacustrine plain with slopes ranging from level to
less than 2 percent. Local relief changes approximately
3.4 m per km. Some stronger relief of 5 to 10 m occurs
aong the meandering Edwards Creek and Vermillion,
Wilson and Valley rivers asaresult of river bank erosion.
The ecodistrict is part of the Dauphin River drainage di-
vision, whichispart of the Nelson River drainage system.

Soils

Nearly al of the soilsin the area are imperfectly drained
Gleyed Rego Black Chernozems that have developed on
shallow, very strongly calcareous, loamy-sand to clayey
sediments. The sandy and silty soilsare shallower and are
also much more susceptibleto wind erosion than the clayey
soils. Local areas of imperfectly drained Regosolic soils,
poorly structured Solonetzic Black Chernozemsand poorly
drained Gleysolic soils also occur.
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Vegetation

The natural vegetation has been strongly altered by agri-
cultural development. The ecodistrict wasoriginally amix-
ture of tree bluffs and grassland. Where forest cover re-
mains, it is dominated by trembling aspen stands and
bluffs. The associated understory consists of shrubs, domi-
nantly beaked hazelnut, but also red-osier dogwood, high
bush cranberry, rose, pin cherry and saskatoon. Associ-
ated herbs include wild sarsaparilla, red baneberry and
sweet-scented bedstraw. On poorly drained sites, it isas-
sociated with balsam poplar. Flood plains have Manitoba
maple, green ash, some white elm and willow.

Lake Manitoba Plain Ecoregion

Water

The principal source of water is variable quality
groundwater extracted from shallow, sandy and gravelly
aquifers associated with glacial till and channel deposits.
The Swan River formation and Devonian limestone aqui-
fers are also used as water sources for domestic use and
livestock. However, quality in these aquifersranges from
good to beyond the limit recommended for human and
livestock use (more than 4000 mg soluble salts per litre).

Land Use

Thecity of Dauphinisby far thelargest community in the
ecodistrict and is the service and administrative centre
for this and adjacent ecodistricts.

Most of the soilsare cultivated for the production of spring
wheat, other cereal grains, oilseeds and hay crops. The
wooded stripsof land along creeks and rivers provide wild-
life habitat and recreational sites.

Wind erosion

Wind can remove large quantities of
top soil on light textured soils. The
problemismost severein spring and
fall when soils are bare. Practices to
reducethe potential for wind erosion
include planting shelterbelts and
maintaining a crop residue cover.

Dauphin Ecodistrict
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841. Alonsa Ecodistrict

The Alonsa Ecodistrict liesin the northwestern section of
the Lake Manitoba Plain Ecoregion, and extends from
north of Dauphin Laketo near the southern extent of Lake
Manitoba, and includes the southern basin of the lake.

Climate

This ecodistrict islocated in the most humid subdivision
of the Grassland Transition Ecoclimatic Region in south-
ern Manitoba. Theclimateis characterized by short, warm
summers and long, cold winters. The mean annual tem-
perature is around 2.0°C, the average growing season is
177 days, and the number of growing degree-days is
around 1600.

Mean annual precipitation is approximately 510 mm of
which about one-quarter falls as snow. Precipitation var-
iesgreatly from year to year and ishighest from late spring
through summer. Average yearly moisture deficit isabout
100 mm.

The ecodistrict has a moderately cold, subhumid to hu-
mid, Cryoboreal soil climate.

Selected Climate Data’ for Vogar

(7568 km?)

The station at Vogar is situated along the shore of Lake
Manitoba, and for that reason the data may be somewhat
less valid for those areas that lie some distance inland.

Year June-Aug May-Sept July Jan

Temperature °C 1.7 18.0 15.3 19.5 -18.3
Precip. mm (equiv.) 510.9 212.9 325.1 66.0 24.7

Rain/Snow (mm/cm) 383.7/127.2 212.9/0.0T 322.2/2.9 66.0/0.0 0.2/24.4
Growing degree-days >5°C N N N 444.1 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Alonsa Ecodistrict, situated on the west side of Lake
Manitoba, has a mean elevation of about 274 masl. The
ecodistrict hasadistinct, north-south trending, drumlinoid
or ridge and swale topographic pattern. The fluted, and
often grooved, ridges are about 400 to 800 m wide and
are separated by broad swales or depressions up to 800 m
wide.

Following the retreat of the continental glacier, the sur-
face of thisridged till plain was maodified by wave action
and by icebergsscouringtheridgesasglacial Lake Agassiz
retreated. Wave action has resulted in local textural dif-

ferentiation. Ridges are coarser textured and cobbly and
gravelly, especialy on the surface, and the depressions
have finer textured sediments. |ceberg scouring has cre-
ated strongly intersecting micro-grooves or flutesthat are
usually curvi-linear in shape. Slopes range from level to
less than 5 percent.

Regional relief changes approximately 1.5 m per km, while
local relief from apex of ridge to bottom of swale ranges
from 1to 5 m. Theecodistrict is part of the Dauphin River
drainagedivision, whichispart of the Nelson River drain-
age system.

248



Prairies Ecozone

Soils

The soils on well drained to imperfectly drained ridges
are dominantly Rego Black and Gleyed Rego Black
Chernozems that have developed on extremely to very
strongly cacareous, very cobbly to gravelly, loamy to clay-
loam, water-worked glacial till. Significant areas of poorly
drained Gleysolic soils occur in the swales, with most
having thin peaty surfacelayers. Soil profile development
is very shallow (usually less than 15 cm thick). Glacia
deposits can vary in thickness from less than 100 cm to
more than 30 m.

Excessive amounts of stones and cobbles, an irregular
topographic pattern that runs perpendicular to the general
regional slope and lack of natural drainage contribute to
the soil problemsin the area.

Vegetation

The native vegetation has been strongly modified by agri-
culture. Where native vegetation remains, itisgenerally a
mixture of trembling aspen groves and grassland, and on
well drained, moderately coarse textured soils, bur oak
and grasses. On wetter sites, balsam poplar is often mixed
with the aspen. Associated shrubs are beaked hazelnut,
pin cherry, saskatoon, rose and red-osier dogwood. Most
shrubs are prevalent along the edges of the groves. Herbs
include sarsaparillaand sweet-scented bedstraw. Common
grasses are big and little bluestem and wild rye. On river
flats, white elm, green ash, Manitoba maple, basswood
and willow are found.

Lake Manitoba Plain Ecoregion

Water

The principal source of water is variable quality
groundwater extracted from shallow aquifers of sand and
gravel associated with till, beach deposits, inter-till
outwash, river alluvium and channel deposits. Water well
development is poor from bedrock aguifers of Jurassic
formations because of the very high concentrations of salt.
Devonian limestone aquifersaremade up of fractured rock
and both water quantity and quality are variable.

Land Use

There are several communities in the ecodistrict includ-
ing Amaranth, Alonsa, Eddystone and Ebb and Flow First
Nation.

Only limited portions of the ecodistrict are cultivated for
the production of spring wheat, other cereal grains,
oilseeds and hay crops. Much of the land is public land
and leased for native pasture and hay. The ecodistrict con-
tains important wildlife and waterfow! breeding habitat,
and provides staging and rest areas for migratory birds.

Alonsa Ecodistrict
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843. Ste. Rose Ecodistrict (922 km?)

The Ste. Rose Ecodistrict isafairly small, elongated area
to the southeast of Dauphin Lake.

Climate

This ecodistrict is in the most humid subdivision of the
Grassland Transition Ecoclimatic Region in southern
Manitoba. The climate is marked by short, warm sum-
mers and long, cold winters. The mean annual tempera-
ture is about 2.4°C, the average growing season is 179
days, and growing degree-days number about 1610.

The mean annual precipitation is approximately 525 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. Average yearly moisture deficit
is about 100 mm.

The ecodistrict has a moderately cold, subhumid to hu-
mid, Cryoboreal soil climate.

Thereisno climate station in the ecodistrict. Climate data
from the Dauphin station (840. Dauphin Ecodistrict) is
fairly representative.

Physiography and Drainage
The Ste. Rose Ecodistrict is situated at the south end of
Dauphin Lake. Its mean elevation is about 274 masl.

The topography is a smooth, level to very gently sloping
glaciolacustrine plain with slopes ranging from level to
less than 2 percent. Relief falls approximately 1.0 m per
km to the north. A more significant change of relief of
approximately 3.0 to 5.0 m occurs along the meandering
Turtleand Hansen creeksasaresult of river bank erosion.
This ecodigtrict is part of the Dauphin River drainage di-
vision, whichispart of the Nelson River drainage system.

Soils

Nearly all of the soilsareimperfectly drained Gleyed Rego
Black Chernozems that have developed on shallow, very
strongly to extremely cal careous, silty to sandy sediments,
many of which overlie very strongly to extremely calcar-
eous loamy till. These soils are susceptible to wind ero-
sion and exhibit slight to moderate wind erosion damage.

Locadl areasof poorly drained Gleysolic soils, well drained
Black Chernozemic soils on till ridges and former
strandlines, as well as some well drained Dark Gray
Luvisols are present on some of the sandy soils. South of
Dauphin Lake, an area of Terric (shallow) Mesisols oc-
cursin aformer lake bottom.

Vegetation

Thevegetation reflectsthe general impeded drainage con-
ditions. Imperfectly drained sites have vegetation of trem-
bling aspen with balsam poplar, willows and grasses.
Wetter sites have sedges, reed grasses, meadow grasses,
clumps of willows and some trembling aspen and balsam
poplar. Some of the better drained, coarse textured ridges
have vegetation that varies from trembling aspen and
shrubsto mixtures of trembling aspen, bur oak and grasses,
and on some occasions, jack pine. The peatland areas have
vegetation of sedges, reeds, meadow grasses, swamp birch
and clumps of willows.
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Water

The principle source of water is variable quality
groundwater from shallow aquifers of sand and gravel
associated with till, beach deposits, inter-till outwash, river
aluvium and channel deposits. Water well development
is poor from bedrock aguifers of Jurassic formations be-
cause of the very high concentrations of salt. Devonian
limestone aquifers are made up of fractured rock and both
quantity and quality are variable.

Lake Manitoba Plain Ecoregion

Land Use

Ste. Rose du Lacisthe major community inthe ecodistrict.

Most of the soils are cultivated and used for the produc-
tion of spring wheat, other cereal grains, oil seeds and
hay crops. The wooded strips of land along creeks and
rivers, and on coarsetextured ridges, providewildlife habi-
tat and recreational sites.
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844. McCreary Ecodistrict

The McCreary Ecodistrict is an elongated area along the
northwestern side of the Manitoba Plain Ecoregion at the
foot of the Manitoba Escarpment east of Riding Moun-
tain.

Climate

Thisecodistrict is situated in the most humid subdivision
of the Grassland Transition Ecoclimatic Region in south-
ern Manitoba. Theclimateis characterized by short, warm
summers and long, cold winters. The mean annual tem-
peratureisabout 2.3°C, the average growing seasonis 179
days, and the number of growing degree-days is about
1610.

The mean annual precipitation is approximately 520 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average moisture deficit over
the year is about 110 mm.

The ecodistrict has a moderately cold, subhumid to hu-
mid, Cryoboreal soil climate.

The are no climate stations in the ecodistrict, but the data
from stations at Dauphin (840. Dauphin Ecodistrict) and
Neepawa (757. Shilo Ecodistrict) is somewhat relevant.

Physiography and Drainage
Theecodistrict rangesin elevation from about 365 m along
its southwestern edge to about 270 masl along its north-
eastern boundary at Dauphin Lake. The mean elevationis
about 305 masl.

The topography isasmooth, level to very gently sloping,
glaciolacustrine and glaciofluvia plain in which slopes
range from level to lessthan 2 percent. A number of relic
beach ridges also occur in the district, marking various
stagesof glacial Lake Agassiz. Relief fallsapproximately
3.0 m per kmto the east. A significant changein relief of
approximately 3.0to 5.0 m occursasaresult of river bank
erosion along meandering streams and creeks emanating
from the escarpment. The ecodistrict is subject to flood-
ing in spring and after heavy summer storms, which causes
further erosion of channels and roadside ditchesthat carry

(1446 km?)

runoff from the escarpment. The ecodistrict is part of the
Dauphin River drainage division, whichispart of the Nel-
son River drainage system.

Soils

Nearly all of the soils in the McCreary Ecodistrict are
imperfectly drained Gleyed Rego Black Chernozemsthat
have developed on shallow, very strongly calcareous,
loamy to clayey glaciolacustrine sediments overlying
water-worked, very strongly calcareous till, and Gleyed
Cumulic Regosols on deeper fluvial sediments. Signifi-
cant local areas of poorly drained Gleysolic soils and ar-
eas of imperfectly drained saline soilsa so occur. The soils
are subject to flooding in spring and after summer storms.
Significant amounts of shaly sediment are often depos-
ited along the escarpment by flooding water.
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Vegetation

The vegetation has been strongly modified by agriculture.
Imperfectly drained soils have natural vegetation of trem-
bling aspen, balsam polar, red-osier dogwood and willows,
herbs and grasses. Poorly drained areas have sedges,
meadow grasses and willows. The coarse textured beach
ridges have vegetation varying from bur oak to trembling
aspen with associ ated vegetation of shrubs such as beaked
hazelnut, pin cherry and saskatoon or grasses and herbs.
Thefluvia sedimentshad avegetation dominated by white
elm, green ash, Manitoba maple, willows and associated
shrubs and herbs. In most cases, only narrow bands of
thistype of vegetation still remain along creeksand rivers
today.

Lake Manitoba Plain Ecoregion

Water

The principal source of water is variable quality
groundwater extracted from shallow, stratified, sandy and
gravelly aguifers associated with till and channel depos-
its. Water well development is poor from the Jurassic for-
mations that occur below the glacial deposits because of
thevery high concentrations of salt in these groundwaters.

Land Use

There are several communities, of which McCreary isthe
largest.

Most of the soilsare cultivated for the production of spring
wheat, other cereal grains, oil seeds and hay crops. Sa-
line-affected areasare used for native pasture and hayland.
The wooded strips of land along creeks and gullies pro-
vide wildlife habitat and recreational sites.

McCreary Ecodistrict
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846. Lundar Ecodistrict

The Lundar Ecodistrict islocated in the northeastern part
of the Lake ManitobaPlain Ecoregion, east of Lake Mani-
toba.

Climate

This ecodistrict is in the most humid subdivision of the
Grassland Transition Ecoclimatic Region in southern
Manitoba. The climate is characterized by short, warm
summers and long, cold winters. The mean annual tem-
perature is around 2.2°C, the average growing season is
181 days, and growing degree-days number about 1670.

The mean annual precipitation is approximately 485 mm,
of which lessthan one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average yearly moisture defi-
cit isabout 190 mm.

Theecodistrict hasamoderately cold, humid to subhumid,
Cryoboreal soil climate.

Selected Climate Data! for Lundar 4SW

(2580 km?)

The climate station at Lundar is now closed, but data col-
lected prior to its closure is likely still relevant.

Year June-Aug May-Sept July Jan

Temperature °C 1.1 17.4 15.1 18.8 -20.9

Precip. mm (equiv.) 451.7 198.3 303.2 55.7 20.1
Rain/Snow (mm/cm) 357.9/95.5 198.3/0.0 302.9/0.7 55.7/0.0 0.0/20.1

Growing degree-days >5°C 1655.0 1139.0 1558.0 427.0 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Lundar Ecodistrict, situated on the east side of Lake
Manitoba, has a mean elevation of about 251 masl. The
ecodistrict hasanorth-south trending, drumlinoid or ridge
and swale topographic pattern. The fluted or grooved
ridges, ranging from about 400 to 800 m wide, are sepa-
rated by variable-sized swales or depressions up to 800 m
wide.

Following the retreat of the continental glacier, the sur-
face of this gently undulating till plain was modified by
wave action and by icebergs scouring the ridgesas glacial
Lake Agassiz retreated. Wave action hasresulted in local

textural differentiation; materials on the ridges are more
coarse, cobbly and gravelly, and the depressions are finer
textured. Iceberg scouring has created strongly intersect-
ing micro-grooves or flutes that are usually curvi-linear
in surface form. Slopes range from level to less than 5
percent.

Relief falls approximately 0.6 m per km, generally to the
west, while local relief from ridge apex to swale bottom
ranges from 0.5 to 3.0 m. The ecodistrict is part of the
Dauphin River drainage division, whichis part of the Nel-
son River drainage system.
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Soils

The soils on well to imperfectly drained ridges are domi-
nantly Rego Black and Gleyed Rego Black Chernozems
that have developed on extremely to very strongly calcar-
eous, very cobbly to gravelly, loamy to clay-loam water-
worked glacial till. Significant areas of poorly drained
Gleysolic soils occur in the swales and most of these soils
have thin peaty surface layers. In general, soil profile de-
velopment isvery shallow (usually lessthan 15 cm thick).
Locally, some better drained till areas have shallow Dark
Gray Luvisolic and Dark Gray Chernozemic soils.

Gleysolic soils are also widespread and associated with
extensive areas of marshland along Lake Manitoba and
around the Shoal Lakes. Thelatter areaalso has extensive
saline areas. Glacial deposits in the district can vary in
thickness from less than 10 cm, where limestone bedrock
outcrops, to more than 30 m.

Excessive amounts of stones and cobbles, an irregular
topographic pattern that runs perpendicul ar to the general
regional slope, and lack of natural drainage contribute to
the soil problemsin the area.

Vegetation

Vegetation on imperfectly drained soilsislargely sedges
and willows, with salt-tolerant plantswhere saltsare close
toor at thesurface. Wheredrainageisdightly better, trem-
bling aspen, willows, some bur oak mixed with areas of
meadow and other grasses are found.

Lake Manitoba Plain Ecoregion

Well drained shallow till areas support stunted trembling
aspen, bur oak, beaked hazel nut and prairie grasses, while
deeper till areas may have some white spruce scattered
throughout. Many stands of trembling aspen and bur oak
have been impoverished by cattle grazing and shrub fires.

Poorly drained soilshave dlough grasses, reedsand sedges,
and salt-tolerant plants where salinity is a problem.

Water

The principal source of water is variable quality
groundwater extracted from shallow aquifers of sand and
gravel associated with till, beach and inter-till outwash
deposits. Water well development is poor from Devonian
bedrock formations. Limestone aquifers are made up of
fractured rock and both water quantity and quality arevari-
able.

Land Use
Lundar isthe largest community in the ecodistrict.

Only limited portions are cultivated for the production of
spring wheat, other cereal grains, oil seedsand hay crops.
Much of theland is public land and leased out for native
pasture and hay. The environment providesimportant wild-
life and waterfowl breeding habitat.

Canada geese

™ Canadageese areacommon sight in
southern Manitobaduring spring and
fall migration. Although the geese
breed throughout Manitoba, most mi-
grate in the spring to northern re-
gions. Inthefall, the extensive grain
fields in the south provide opportu-
nity to prepare for the next stages of
the journey south.

Lundar Ecodistrict
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847. Gladstone Ecodistrict

The Gladstone Ecodistrict occupiesarelatively small area
of the west-central portion of the Lake Manitoba Plain
Ecoregion.

Climate

This ecodistrict liesin the most humid subdivision of the
Grassland Transition Ecoclimatic Region in southern
Manitoba. The climate is characterized by short, warm
summers and long, cold winters. The mean annual tem-
peratureis2.2°C, the average growing seasonis 179 days,
and the number of growing degree-daysis about 1630.

The mean annual precipitation is approximately 490 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average yearly moisture defi-
cit isabout 170 mm.

The ecodistrict has a moderately cold, subhumid to hu-
mid, Cryoboreal soil climate.

There are no climate stations in the ecodistrict, but the
data from the climate station in Portage la Prairie (851.
Portage la Prairie Ecodistrict) is relevant.

Physiography and Drainage

The Gladstone Ecodistrict is located immediately east of
the sandy Lower Assiniboine Delta, below the 274 mad
contour. The district is a level to very gently sloping
glaciolacustrine plain with amean elevation of about 267
masl. Slopes range from level to less than 2 percent and
are smooth and long (longer than 150 m). Relief falls ap-
proximately 0.8 m per km in a northeasterly direction.
Some change in relief of approximately 3.0 to 5.0 m oc-
cursaong the meandering Whitemud River coursing east-
ward through the ecodistrict. The ecodistrict is part of the
L ake Manitoba Southwest drainage division, whichispart
of the Nelson River drainage system.

(1026 km?)

Soils

Most of the soils are imperfectly drained Gleyed Rego
Black Chernozems that have developed on shallow,
slightly to strongly calcareous, loamy to clayey
glaciolacustrine sediments. Interna drainage is impeded
by the presence of clay surfacetexturesin the south and a
clay substrate in the northern section, causing high water
tables. Local areas of poorly drained Gleysolic soils and
imperfectly drained, variably saline Black and poorly
structured Black Solonetzic soils also occur.

Cultivated loamy soils in the northern section of the
ecodistrict have been subjected to variable wind erosion
damage since cultivation.

Vegetation

The native vegetation has been considerably changed by
cultivation. Native vegetation consisted of groves of trem-
bling aspen separated by grasses, forbs, and shrub-domi-
nated vegetation. The vegetation of Big Grass Marsh is
dominated by reed grasses, sedges and cat-tails.
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Water

The principal source of water isgood quality surface wa
ter from the Whitemud River. Variable quaity groundwater
is aso available from shallow sandy and gravelly agui-
fers associated with till and inter-till aquifers that lie be-
low the loamy to clayey surface deposits. Water well de-
velopment from the Jurassic formations lying below the
glacial depositsis poor because of the very high concen-
trations of salt in the groundwater.

Lake Manitoba Plain Ecoregion

Land Use

Gladstone is the largest community in the ecodistrict.

Much of the ecodistrict is cultivated and used for the pro-
duction of spring wheat, other cereal grains, oil seedsand
hay crops. The saline and Solonetzic soil areas are used
for tame and native hay production and for pasture.

Thewooded strips of land along the Whitemud River pro-
videwildlife habitat and water-oriented recreational sites.
Big Grass Marsh is important to waterfowl as breeding
habitat, and aresting and staging area.

Water erosion control structure

To reduce the potential for water erosion, control structureslike the one shown above are constructed in ditches.

Gladstone Ecodistrict
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848. Langruth Ecodistrict (361 km?)

The Langruth Ecodistrict occupiesafairly narrow strip of
land along the southwest shore of Lake Manitoba.

Climate

This ecodistrict islocated in the most humid subdivision
of the Grassland Transition Ecoclimatic Region in south-
ern Manitoba. The climateischaracterized by short, warm
summers and long, cold winters. The mean annual tem-
peratureisabout 2.2°C, the average growing seasonis 178,
days and the number of growing degreesis around 1640.

The mean annual precipitation is approximately 520 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average yearly moisture defi-
cit isabout 110 mm.

Theecodistrict hasamoderately cold, humid to subhumid,
Cryoboreal soil climate.

The datafrom the climate station at Langruth isvalid, but
incomplete.

Selected Climate Data! for Langruth

Year June-Aug May-Sept July Jan

Temperature °C 2.3 17.8 154 19.2 -17.4

Precip. mm (equiv.) 531.6 223.4 329.7 69.0 24.0
Rain/Snow (mm/cm) 398.4/133.1 223.4/0.0 328.3/1.5 69.0/0.0 0.2/23.8

Growing degree-days >5°C N 1179.9 N 440.7 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Langruth Ecodistrict lies immediately west of Lake
Manitoba and has a mean elevation of about 267 madl. It
is a level to very gently sloping glaciolacustrine plain.
Slopes range from level to less than 2 percent and are
smooth and long (more than 150 m). Relief falls approxi-
mately 0.3 m per km to the east. Local relief of approxi-
mately 3.0 to 5.0 m occurs along the lake shore. The
ecodistrict is part of the Lake Manitoba Southwest drain-
age division, which is part of the Nelson River drainage
system

Soils

Most of the soils in the Langruth Ecodistrict are imper-
fectly drained Gleyed Rego Black Chernozemsthat have
developed on shallow, extremely to strongly calcareous,
loamy to sandy-loam glaciol acustrine sediments. Internal
drainage in the district is impeded by a fine textured
substrate resulting in high water tables. There are signifi-
cant local areas of poorly drained Gleysolic soils nearer
the lake shore. Cultivated loamy soilsin the district have
been subjected to variable water erosion damage since
cultivation.
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Vegetation

The vegetation has been considerably changed by culti-
vation. Native vegetation consists of meadow grassesin-
terspersed with small groves of trembling aspen and bal-
sam poplar on imperfectly-drained sites. Meadow grasses,
reeds and sedges dominate poorly drained sites, includ-
ing the shallow peatlands bordering part of the shore of
Lake Manitoba.

Water

The principal water sources are shallow sandy and grav-
elly aquifersassociated with till and inter-till aquifersthat
lie below theloamy surface deposits. Water well devel op-
ment from the Jurassic formations below the glacia de-
positsis poor because of the very high concentrations of
salt in these groundwaters.

Lake Manitoba Plain Ecoregion

Land Use

Langruth and Sandy Bay First Nation arethe largest com-
munities in the ecodistrict.

Most of the soils are cultivated and used for the produc-
tion of spring wheat, other cereal grains, oil seeds and
hay crops. Saline areas are used for native pasture and
hayland.

Langruth Ecodistrict
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Lake Manitoba Plain Ecoregion

849. Winnipeg Ecodistrict (9212 km?)

The Winnipeg Ecodistrict occupies most of the southeast-
ern portion of the Lake Manitoba Plain Ecoregion. It ex-
tends from the Canada-US border to about 50° 30" N.

Climate

This ecodistrict is in the most humid subdivision of the
Grassland Transition Ecoclimatic Region in southern
Manitoba. The climate is characterized by short, warm
summers and long, cold winters. The mean annual tem-
peratureisabout 2.4°C, the average growing season is 183
days, and growing degree days number about 1720.

The mean annual precipitation is approximately 515 mm
of which lessthan one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average yearly moisture defi-
cit isabout 200 mm.

The ecodistrict has a cool, subhumid to humid, Boreal to
amoderately cold, subhumid, Cryoboreal soil climate.

Selected Climate Data® for Winnipeg Airport

Year June-Aug May-Sept July Jan
Temperature °C 2.4 18.3 15.8 19.8 -18.3
Precip. mm (equiv.) 504.4 231.1 342.2 72.0 19.3
Rain/Snow (mm/cm) 404.4/114.8 231.1/0.0T 339.8/2.4 72.0/0.0 0.3/22.6
Growing degree-days >5°C 1802.0 1229.0 1667.0 457.6 0.0
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Data’ for Morris
Year June-Aug May-Sept July Jan
Temperature °C 2.6 18.6 16.1 20.0 -18.7
Precip. mm (equiv.) 516.0 215.6 323.5 76.0 26.9
Rain/Snow (mm/cm) 385.2/127.8 215.6/0.0 322.2/0.8 76.0/0.0 0.2/26.7
Growing degree-days >5°C 1867.0 1256.0 1717.0 462.0 0.0

1 Canadian Climate Normals, 1951-1980. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Winnipeg Ecodistrict lies in the central lowland of
the Red River Plain. It is a smooth, level to very gently
dloping, clayey glaciolacustrine plain with amean eleva
tion of about 236 madl.

The Red River meanders northward through the centre of
the plain and empties into Lake Winnipeg, a remnant of
former glacial Lake Agassiz, at 218 masl. Slopes range
from level to lessthan 2 percent and are smooth and long
(exceeding 150 m). Relief falls approximately 0.4 m per
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km from the western edge of the plain to the Red River
and at the rate of about 1.0 m per km from its eastern edge
to the Red River. Relief from south to north through the
basinisabout 0.3 m per km. Some stronger relief of about
5 to 10 m occurs along the Red and its mgjor tributaries.
These are the Morris, La Salle, and Assiniboine rivers
flowing from the west and the Roseau, Rat, and Seine
rivers flowing from the east.

The northwestern part of the ecodistrict is part of the
Assiniboine River drainage division, while the remainder
is part of the Red River drainage division, which both are
part of the Nelson River drainage system.

Soils

The soils are predominantly imperfectly drained Gleyed
Humic Vertisols and Gleyed Vertic Black Chernozems,
and poorly drained Gleysolic Humic Vertisolsand Humic
Gleysols which have developed on calcareous, clayey
glaciolacustrine sediments. These sediments range in
thickness from more than 60 m deep near the U.S. border
to less than one metre locally in the northern part of the
basin.

Gleyed Rego Black Chernozemic and Gleysolic soilsalso
occur on shallow, extremely to very strongly calcareous,
loamy to silty sediments, some of which occur intheform
of intersecting bars and spits and were formed during the
latter stages of Lake Agassiz. These medium textured soils
are found northwest of Winnipeg and in the southern and
eastern sections of the basin.

Vegetation

The native vegetation of the ecodistrict originally con-
sisted of tall prairie grass, meadow prairie grass and
meadow grass communities depending on natural drain-
age conditions. Asaresult of cultivation and the devel op-
ment of an extensive network of drainage ditches, the natu-
ral vegetation haslargely disappeared. Only local pockets
remain in some poorly drained locales, and as small por-
tions of land that due to their small size or limited access
have not been broken.

Although tree cover was never very extensive, this type
of vegetation has actually survived better than the grass-
land communities, although it isa so significantly dimin-
ished. In most of the ecodistrict, trees grow naturally only

Lake Manitoba Plain Ecoregion

as a fringe along stream channels. On the better drained
sitesabove and usually some distance away from the chan-
nels, bur oak and trembling aspen with an undergrowth of
snow berry, hazelnut and red-osier dogwood commonly
occur. On the dluvia floodplain deposits and lower river
terraces, whiteem, basswood, cottonwood, Manitobama-
ple and green ash with an undergrowth of willow, ferns
and associated herbaceous plants are found. These are
indicative of periodic inundation. Shrubs such as
saskatoon, high bush cranberry and nannyberry arefound
both on the floodplains and on the highest terraces.

Water

The principal sources of water are the major rivers and
streams that course through the area. Limited supplies of
variable quality groundwater for domestic and livestock
use are available from small, sandy and gravelly aquifers
that are associated with till underlying the surface clayey
deposits. Well development from underlying bedrock is
poor, in particular from the saline Jurassic formations.
Limited supplies of variable quality groundwater under
artesian pressure is available from Ordovician and/or
Silurian limestone bedrock. The Winnipeg sandstone for-
mation is a significant aquifer on the eastern side of the
basin.

Land Use

The city of Winnipeg is the largest community in the
ecodistrict, and in al of Manitoba. Approximately two-
thirds of Manitoba's people live in Winnipeg and vicin-
ity. Among the many smaller communites are the towns
of Morris and Starbuck.

Virtually all of the soilsare cultivated and used for spring
wheat, other cereal grainsand oil seedsunder dryland pro-
duction methods. Limited production of potatoes, corn
and avariety of garden cropsare also grown under irriga-
tion using water, for the most part, from the Red and
Assiniboinerivers, to supply aseasonal market in Winni-
peg and for export.

Winnipeg Ecodistrict
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850. MacGregor Ecodistrict

TheMacGregor Ecodistrict isasouth-north elongated area
located on the west side of the Lake Manitoba Plain
Ecoregion, just below the Manitoba Escarpment.

Climate

Thisecodistrict isin thewarmest subdivision of the Grass-
land Transition Ecoclimatic Region in southern Manitoba.
The climateis characterized by short, warm summers and
long, cold winters. The mean annual temperature is about
2.6°C, the average growing season is 182 days, and the
number of growing degree-daysis about 1700.

The mean annual precipitation is approximately 500 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average annual moisture defi-
cit isabout 190 mm.

The ecodistrict has acool, sub-humid Boreal soil climate.

Selected Climate Data' for Portage la Prairie Airport

(2906 km?)

The Portage la Prairie Airport climate station is on the
eastern border of the ecodistrict.

Year June-Aug May-Sept July Jan

Temperature °C 2.8 184 15.9 19.8 -17.2

Precip. mm (equiv.) 525.2 230.7 337.6 76.9 23.8
Rain/Snow (mm/cm) 398.0/156.1 230.7/0.0T 334.2/3.4 76.9/0.0 0.3/25.3

Growing degree-days >5°C 1819.0 1238.0 1677.7 459.9 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The MacGregor Ecodistrict is part of the Lower
Assiniboine Delta at about the 366 mad elevation, the
contour that marks the Manitoba Escarpment in this area.
Its mean elevation is about 328 madl.

It is a smooth, level to very gently sloping sandy
glaciolacustrine plain with slopesthat range from level to
less than 2 percent. Local relief changes approximately
3.0 m per km with stronger relief of approximately 3to 5
m occurring along the meandering Whitemud River and
the Assiniboine River that flow eastward. The tributary
creeks and gulliesto theserivers, such asthe Pine, Squir-
rel and Willowbend creeks, have lower erosiona banks.

The northern part of the ecodistrict is part of the Dauphin
River (Lake Manitoba southwest) division, while the re-
mainder is part of the Assiniboine River and Red River
divisions, whichinturn are part of the Nelson River drain-

age system.
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Soils

Nearly al of the soils in the MacGregor Ecodistrict are
imperfectly drained Gleyed Rego Black Chernozemsthat
have developed on shallow, dlightly to strongly calcare-
ous, sandy glaciolacustrine and deltaic sediments of the
Lower Assiniboine Delta. Internal drainage is impeded
by aclay substrate at about the 1 to 3 m depth, resulting in
high water tables. Local areas of poorly drained Gleysolic
soils are very common.

The soilshave been subjected to severewind erosion since
cultivation resulting in significant areas of Regosolic soils
along road allowances and groves of trees where drifting
soil tended to accumulate.

Vegetation

As is common in most of the Lake Manitoba Plain
Ecoregion, the vegetation in this ecodistrict has also been
strongly modified by cultivation, with only minor areas
of native vegetation remaining in an unaltered state. The
native vegetation consisted of areas of tall prairie grasses,
meadow grasses and sedges, interspersed with areas of
willow and stands of trembling aspen and balsam poplar
with associated shrubs such as snowberry, red-osier dog-
wood, willow and saskatoon and associated herbs.

Lake Manitoba Plain Ecoregion

Water

Theprincipal source of water isgood quality groundwater
extracted from shallow, sandy, surface depositsand grav-
elly aguifers associated with till. Water well development
is poor from the Jurassic formations below the glacial de-
posits because of the very high concentrations of sat in
these groundwaters.

Land Use

There are several small communitiesin the ecodistrict, of
which MacGregor isthe largest. Dakota Tipi, Long Plain
and Dakota Plains are First Nation communities.

Most of the soils are cultivated and used for the produc-
tion of spring wheat, other cereal grains, oilseeds and hay
crops. The wooded areas in the duned soils and along
creeksand gullies providewildlife habitat and recreational
sites. Limited corn production occurs near the Assiniboine
River. Potato production is an expanding enterprise, es-
pecially in the southern half of the ecodistrict and along
the Assiniboine River.

MacGregor Ecodistrict
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851. Portage Ecodistrict

The Portage Ecodistrict is located in the central portion
of the Lake Manitoba Plain Ecoregion and extendsto the
south shore of Lake Manitoba.

Climate

Thisecodistrict isin thewarmest subdivision of the Grass-
land Transition Ecoclimatic Region in southern Manitoba.
The climateis characterized by short, warm summers and
long, cold winters. The mean annual temperatureis2.5°C,
the average growing season is 181 days, and the number
of growing degree days is about 1700.

The mean annual precipitation is approximately 515 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through summer. The average annual moisture defi-
cit isabout 170 mm.

The ecodistrict has a cool, subhumid, Boreal soil climate.

Selected Climate Data® for Marquette

(1392 km2)

Data from the climate station at Marquette and from the
station at Portage la Prairie Airport (850. MacGregor
Ecodistrict) isrelevant.

Year June-Aug May-Sept July Jan
Temperature °C 2.8 18.5 16.1 19.9 -17.4
Precip. mm (equiv.) 530 225.8 338.6 69.0 23.7
Rain/Snow (mm/cm) 406.1/125.5 225.8/0.0 337.9/1.0 69.0/0.0 0.2/23.5
Growing degree-days >5°C N N N N N

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage
The Portage Ecodistrict lies immediately south of Lake
Manitoba. Its mean elevation is about 259 masl.

It is a level to very gently sloping alluvial and
glaciolacustrine plain. Slopesrangefromlevel to lessthan
2 percent and are smooth and long ( exceeding more than
150 m). Local relief falls approximately 0.3 m per kmin
anortherly direction. Some change of relief, approximately
3to 10 m, occursa ong the meandering Assiniboine River
near its southern boundary. Lower micro-relief, 0.5t0 1.0
m isencountered along former Assiniboine River oxbows
and blind channels that formed when the river flowed di-
rectly into Lake Manitoba.

The northern portion is part of the Dauphin River (Lake
Manitoba Southwest) division, whiletheremainder ispart
of the Assiniboine River and Red River divisions, all of
which are part of the Nelson River drainage system.
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Soils

The soils are predominantly well to imperfectly drained
Rego Black Chernozemsthat have devel oped on shallow,
strongly calcareous, loamy to clayey alluvial and
glaciolacustrine sediments. Significant areas of moderately
well to imperfectly drained Regosols occur on the more
recently deposited alluvial sedimentsnear the Assiniboine
River. Inthenorthern sector, local areas of Gleysolic soils
border Delta Marsh.

Vegetation

The native vegetation of the Portage Ecodistrict haslargely
been replaced with cultivated fields. Theonly arearemain-
ing in arelatively natural state is the Delta Marsh, but
even the marsh has changed considerably due to water
control measures which limit the fluctuation of water lev-
elsof Lake Manitoba, reducing flooding of the marsh and
flushing of sediments. The dominant vegetation in the
marsh are reeds, willow thickets with associated herbs,
and Manitoba maple and poplars on higher ground and
along beach ridges.

Theremainder of the ecodistrict wasmainly tall-grassprai-
rie with some aspen groves. Most forest cover was, and
is, confined to floodplains and levees of streams and riv-
ers, where dense stands of white elm, green ash, Mani-
toba maple and basswood grow. Bur oak is present as an
additional species on higher sites not prone to flooding.

Lake Manitoba Plain Ecoregion

Water

The principal sources of water are surface water from the
Assiniboine River and groundwater from the shallow
sandy aquifer that underlies the alluvial and
glaciolacustrine surface sediments in the area.

Land Use

The city of Portage la Prairie is the largest community in
the ecodistrict and is the service and administrative cen-
tre for this and adjacent ecodistricts.

Virtually all of the soilsare cultivated and used for spring
wheat, other cereal grains, and oil seeds grown under
dryland production methods. Potatoes, corn and avariety
of garden crops are grown under irrigation, using water,
for the most part, from the Assiniboine River.

The beaches along L ake Manitoba have attracted cottage
development and water-oriented recreation. Delta Marsh
is an internationally recognized wetland of great impor-
tance as a nesting, staging and resting habitat for water-
fowl.

Portage Ecodistrict
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852. Winkler Ecodistrict

TheWinkler Ecodistrict extends northwestward al ong the
Manitoba Escarpment from the U.S. border.

Climate

This ecodistrict lies in the warmest subdivision of the
Grassland Transition Ecoclimatic Region in southern
Manitoba. The climate is characterized by short, warm
summers and long, cold winters. The mean annual tem-
peratureis 3.1°C, the average growing season is 185 days,
and the number of growing degree-days is about 1800.

The mean annual precipitation is approximately 515 mm
of which about one-quarter falls as snow. Precipitation
varies greatly from year to year and is highest from late
spring through early summer. The average yearly mois-
ture deficit is about 210 mm.

The ecodistrict has a moderately cool, subhumid, Boreal
soil climate.

Climate data from two long-term stationsis presented.

Selected Climate Data' for Altona

(2594 km?2)

Year June-Aug May-Sept July Jan
Temperature °C 3.1 18.9 16.4 20.2 -17.1
Precip. mm (equiv.) 511.9 214.3 322.7 72.5 28.4
Rain/Snow (mm/cm) 392.9/118.6 214.3/0.0 321.9/0.8 72.5/0.0 0.5/27.9
Growing degree-days >5°C 1908.0 1283.9 1756.0 474.2 0.0
1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
Selected Climate Data® for Morden CDA
Year June-Aug May-Sept July Jan
Temperature °C 3.6 19.0 16.5 0.4 -16.0
Precip. mm (equiv.) 520.3 216.4 333.7 70.3 20.1
Rain/Snow (mm/cm) 399.4/125.3 216.4/0.0 331.5/2.2 70.3/0.0 0.3/21.5
Growing degree-days >5°C 1948.0 1293.0 1775.6 477.8 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.
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Physiography and Drainage

TheWinkler Ecodistrict liesimmediately east of the Mani-
toba Escarpment and north of the U.S. boundary. Itsmean
elevation is about 267 masl.

It isalevel to very gently sloping glaciolacustrine plain.
Slopes range from level to less than 2 percent and are
smooth and long, usually longer than 150 m. The
ecodistrict slopes northeastward at arate of approximately
3.8 m per km. Relief of approximately 1 to 3 m occurs
along the numerous meandering creeks emanating from
the escarpment and flowing generally northeastward to-
ward the Red River or Morris River.

Theecodistrictisapart of the Red River watershed, which
is part of the Nelson River drainage system that drains
into Hudson Bay. The northern section liesin the Morris
River division, whilethe southern sector liesinthe Riviere
Sale division.

Soils

The soils in the Winkler Ecodistrict are predominantly
moderately well drained to imperfectly drained Black
Chernozemsthat have devel oped on shallow, strongly cal-
careous, loamy to clayey glaciolacustrine sediments. Lo-
cal areas of dominantly clayey Gleysolic soils are also
common.

Lake Manitoba Plain Ecoregion

Vegetation

The native vegetation of tall prairie grasses and associ-
ated herbs has largely disappeared as a result of cultiva
tion. Native forest was found as strips along waterways
and is still present, athough it is not as widespread as
before settlement. Thesewooded strips comprised of green
ash, white elm and Manitoba mapl e with associated shrubs
such as hazel and saskatoon. Bur oak could be found on
river banks not prone to flooding.

Water

The principal source of water is groundwater from a nar-
row band of shallow sandy and gravelly aquifersthat oc-
cur below the escarpment and underlie the glacial surface
deposits. The most important of these is the Winkler ag-
uifer.

Land Use

Thereare several communitiesin the ecodistrict, of which
the towns of Morden and Winkler are the largest.

Virtually all of the soilsare cultivated and used for spring
wheat, other cereal grains, and oil seedsemploying dryland
production methods. Potatoes, corn and a variety of gar-
den crops are also grown under irrigation, using water,
for the most part, from a limited supply of groundwater
from the Winkler aquifer.

Winkler Ecodistrict
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853. Emerson Ecodistrict (701 km?)

The Emerson Ecodistrict is a small ecodistrict that ex-
tends north from the U.S. border.

Climate

Thisecodistrict isin thewarmest subdivision of the Grass-
land Transition Ecoclimatic Region in southern Manitoba.
The climateis characterized by short, warm summers and
long, cold winters. The mean annual temperature is about
3.1°C, the average growing season is 187 days, and the
number of growing degree-daysis about 1840.

The mean annual precipitation is approximately 540 mm
of which about less than one-quarter falls as snow. Pre-
cipitation varies greatly from year to year and is highest
fromlate spring through early summer. The averageyearly
moisture deficit is about 210 mm.

The ecodistrict has a cool, subhumid Boreal soil climate.

Climate data for the Emerson station is presented below.
Data from Morden CDA and Altona (852. Winkler
Ecodistrict) is also relevant.

Selected Climate Data* for Emerson.

Year June-Aug May-Sept July Jan
Temperature °C 3.3 19.0 16.6 20.2 -17.0
Precip. mm (equiv.) 546.6 231.3 343.4 77.8 26.1
Rain/Snow (mm/cih) 421.2/125.2 231.3/0.0 342.4/0.9 77.8/0.0 0.3/0.0
Growing degree-days >5°C 1944.0 1288.9 1779.2 472.1 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The Emerson Ecodistrict extends northward fromthe U.S.
boundary in the central lowland of the Red River Plain.
Its mean elevation is about 240 madl.

It is a smooth, level to very gently sloping, silty
glaciolacustrine plain. The meandering Red River enters
at the U.S. border at about 260 masl and flows northward
through the centre, emptying into Lake Winnipeg, arem-
nant of former glacial Lake Agassiz, at the 218 mad -
evation. Slopes range from level to less than 2 percent
and are smooth and long, generally more than 150 m in
length.

Relief falls approximately 0.4 m per km from the western
edge of the plain to the Red River and at arate of about
1.0 m per km from its eastern edge to the Red River. Re-
lief from south to north through the basin falls at about
0.3 m per km. Changes in relief of approximately 5to 10
m occur along the Red River and along the Roseau River,
which forms part of the eastern boundary.

The ecodistrict is part of the Red River watershed, which
ispart of the Nelson River drainage system, which drains
into Hudson Bay. Most of this ecodistrict is part of the
Red River south division, and only the extreme eastern
section is part of the Roseau River division.
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Soils

The soils are predominantly imperfectly drained Gleyed
Rego Black Chernozems and poorly drained Gleysolic
soils that have developed on shallow, extremely to very
strongly calcareous, loamy to silty clay glaciolacustrine
sedimentsranging in thicknessfrom lessthan 1 mto more
than 3 m. The clay sediments usually include intersecting
bars and spits, and can extend to a depth of 60 metres or
more.

Vegetation

The native vegetation of tall prairie grasses and associ-
ated herbs has largely disappeared as a result of cultiva-
tion. Native forest was found as strips along waterways
and is still present, although not as widespread as before.
These wooded strips were comprised of green ash, white
elm and Manitoba maple with associated shrubs such as
hazel and saskatoon. Bur oak can befound on higher river
banks not prone to flooding.

Lake Manitoba Plain Ecoregion

Water

The principal source of water is the Red River. Limited
supplies of variable quality groundwater for domestic and
livestock use are available from small, sandy and grav-
elly agquifers associated with till underlying the surface
clayey deposits. Groundwater under artesian pressure of
variable quality is found in Silurian and/or Ordovician
limestone bedrock.

Land Use

The town of Emerson is the largest community. Other
communities include Letellier, St. Jean Baptiste and
Roseau River First Nation.

Virtually all of the soils are cultivated and are used for
spring wheat, other cereal grainsand oil seedsemploying
dryland production methods. Limited production of pota-
toes, corn and a variety of garden crops are also grown
under irrigation, using water, for the most part, from the
Red River.

Emerson Ecodistrict
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Southwest Manitoba Uplands Ecoregion

163, 164. Southwest Manitoba Uplands Ecoregion

The Southwest Manitoba Uplands Ecoregion consists of
two distinct uplands. The Turtle Mountain Upland strad-
dles the border with the U.S. in the southwestern portion
of the province, while the Pembina Hills Upland is lo-
cated in south-central Manitoba.

Climate

In Manitoba, this ecoregion is part of the subhumid, Low
Boreal Ecoclimatic Region, which is characterized by
short, warm summers and long, cold winters. The mean
annual air temperature is about 2.5°C, the average grow-
ing season ranges from 179 to 182 days, and the number
of growing degree-days ranges from 1570 to 1670.

The average annual precipitation varies from 540 mm in
the Pembina Hills section (Ecoregion 163) to about 600
mm in the Turtle Mountain section (Ecoregion 164), and
varies greatly from year to year. Precipitation is highest
during the growing season. Moisture deficits range from
about 120 mm to over 150 mm.

The ecoregion has a subhumid, moderately cold
Cryoboreal to subhumid, cool Boreal soil climate.

There are no climate stations in the Pembina Hills
(Ecoregion 163), while the data from the Peace Garden
station on Turtle Mountain is incompl ete.

Surficial Deposits and Landforms

The PembinaHillsand Turtle Mountain Uplands are com-
prised of Cretaceous and Tertiary shales respectively.
These shales are covered almost entirely by thick, kettled
to hummocky, calcareous glacial till and fluvioglacial de-
posits. Elevations range from 440 masl along the lower
boundary of the Pembina Hills to about 700 mas atop
Turtle Mountain. Associated with the rougher topogra-
phy of the morainal deposits are alarge number of small
lakes, ponds and sloughs occupying shallow depressions.

Soils

WEell drained Dark Gray and Black Chernozemic soilsare
predominant. Local areasof Gray L uvisolsarewidespread
in these uplands, especially on Turtle Mountain. Associ-
ated soils are usually peaty Gleysols and some Organic
Mesisols.

Vegetation

These two ecodistricts differ in that the Pembina Hills
presents amosaic of farmland and forest, whilethe Turtle
Mountain Upland isgenerally covered with deciduousfor-
est, except where white spruce plantations have been es-
tablished. A cover of trembling aspen with secondary
guantities of balsam poplar and bur oak, and an understory
of mixed herbs and tall shrubsisthe predominant vegeta-
tion in the Pembina Hills, while trembling aspen forms
the dominant tree cover on Turtle Mountain. Water-filled
depressions and poorly drained sites are usually covered
with sedges and willow. Thus, parts of these uplands re-
main in their native state, especially in the Turtle Moun-
tain section.
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Wildlife

Owing to the variety of habitat, this ecoregion provides
habitat for awide variety of wildlife. White-tailed deer is
widespread and takes special advantage of the mixture of
native cover and farm fields in the Pembina Hills. There
is also habitat for black bear, ruffed grouse, red-tailed
hawk, common flicker and beaver, coyote, rabbit and hare.
Many bird species use the ecoregion including a variety
of sparrows such asthe Le Conte’s and the song sparrow.

The wetlands in both sections provide important habitat
for ducks and coots, and in the fall for additional migra-
tory waterfowl.

Southwest Manitoba Uplands Ecoregion

Land Use

Agricultureismuch morewidespread in the PembinaHills
section (163) than in the Turtle Mountain section (164).
A large part of the Turtle Mountain is a provincial park,
and recresation in theform of camping, hiking and boating
are popular activities. Forestry is an additional land use
asisrecreationa hunting.

In the Pembina Hills section, production of spring whest,
other cereals, oilseeds and hay crops are characteristic.
Pastures are more prevalent on the steeper slopes of both
uplands.

There are two ecodistricts within the Southwest Mani-
toba Uplands Ecoregion in Manitoba.

Pembina Hills
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The Pembina and Tiger Hills form part of the Manitoba Southwest Uplands Ecoregion (163). Part of the hills
have very rough topography formed by terminal moraines and eroded hills of shale. The warmer and drier south
and west-facing slopes have grassland vegetation, while the cooler and more humid valley bottoms, and north
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Southwest Manitoba Uplands Ecoregion

854. Pembina Hills Ecodistrict

The Pembina Hills Ecodistrict is the sole district in
Ecoregion 163.

Climate

This ecodistrict isin awarmer subdivision and outlier of
the Subhumid Low Borea Ecoclimatic Region in Mani-
toba. The climate is characterized by short, warm sum-
mers and cold winters. The mean annual air temperature
isabout 2.5°C, the mean growing season is 182 days, and
the average number of degree-daysis about 1670.

The mean annual precipitation is about 540 mm of which
about one-quarter fallsas snow. Precipitation variesgreetly
from year to year, and is highest from late spring through
summer. The average yearly moisture deficit isabout 150
mm.

The ecodistrict has a subhumid, moderately cold to cold,
Cryoboreal to Boreal soil climate.

Datafromthe CypressRiver climate station (758. Stockton
Ecodistrict) has some relevancy to the ecodistrict.

Physiography and Drainage

The Pembina Hills rise some 200 m above the adjacent
Manitoba Plain to the east and about 30 to 100 m above
the surrounding, relatively smoother sections of the Sas-
katchewan Plain to the west.

Thismorainal ecodistrict is characterized by strongly un-
dulating and rolling to hummocky topography, but
smoother areas indicating former lake action are present
in the eastern sector. Elevations range from about 440 to
about 530 mad at its highest point. Slopes on the upland
are moderately steep, ranging from 5 to about 15 percent
and arefrom 50 to 100 mlong. In some places, local relief
can exceed 30 m. The ecodistrict is dissected with well
devel oped channelsand gulliesthat drain northward, east-
ward and southward.

(1540 km?)

Soils

Soilshave developed on calcareous, variably thick, loamy
to clayey glacial till.

In the northern and eastern sector, the soils are generally
well drained Dark Gray Chernozems and, to a lesser ex-
tent, Gray Luvisols, indicating that soil devel opment gen-
erally took place under woodland vegetation.

However, in the western and southern portion, soils are
generally Black Chernozems, even though at time of set-
tlement most of these areas were also under woodland
vegetation. The Black Chernozems likely developed un-
der grassland vegetation with the woodland vegetation
gradually invading asland use and climate changed. This
ecological change has been inferred from the increased
leaching pedologic change that has taken place in some
of the Black Chernozems. In depressions, poorly drained
Gleysolic soils occur.

272



Prairies Ecozone

Vegetation

The vegetation of the Pembina Hills prior to settlement
was primarily woodland, largely composed of trembling
aspen and bur oak with the latter on the drier and warmer
slopes. Associated shrubs consisted of hazel, saskatoon
and pin cherry, with grasses and herbs as ground cover.
Very dry siteshad grass and vegetation, whilealong drain-
age ways, Manitoba maple and green ash, dogwood and
willow could be found.

The native vegetation is still present on steeper slopes not
suitable for agriculture, but has been severely reduced on
more gently sloping terrain.

Southwest Manitoba Uplands Ecoregion

Water

Variable annual rainfall is a principal source of water
wherelimited amounts of it isretained in numerous small
ponds and sloughsin depressionsin glacial till. Additional
surface water is stored in dugouts and small headwater
retention ponds. Significant supplies of variable quality
groundwater for domestic and livestock use are found in
small sandy and gravelly aquifersintheglacial till aswell.
The shale bedrock underlying the till yields very little
water.

Land Use

The village of Swan Lake and Swan Lake First Nation
are two communities in this ecodistrict.

Less steeply sloping land is used for the production of
spring wheat, other cereal grains, oil seedsand hay crops.
Very steeply doping farmland is used for livestock pas-
tureand native hay. Wetlands areimportant breeding habi-
tat for waterfowl. Wooded valleys and steeply sloping up-
lands provide habitat for white-tailed deer, black bear,
small mammals and songbirds.

Pembina Hills Ecodistrict
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Southwest Manitoba Uplands Ecoregion

855. Turtle Mountain Ecodistrict

The Turtle Mountain Ecodistrict is the sole ecodistrict in
Ecoregion 164.

Climate

Turtle Mountain isin awarmer subdivision and outlier of
the extensive Low Boreal Ecoclimatic Region in Mani-
toba. The climate is characterized by short, warm sum-
mers and cold winters. The mean annual air temperature
is 2.5°C, the mean growing season is 179 days, and the
average number of growing degree daysisaround 1570.

The mean annual precipitation is about 600 mm of which
less than one-third falls as snow. Precipitation is variable
fromyear to year and peaksin early summer. The average
yearly moisture deficit is about 120 mm.

The ecodistrict has a humid, moderately cold Cryoboreal
soil climate.

Physiography and Drainage

Turtle Mountain Ecodistrict is a prominent wooded up-
land consisting of aglacial till mantle overlying a Terti-
ary shale and sandstone outlier. It straddles the Canada-
USA border and rises some 200 m above the surrounding,
relatively smooth plain to the north.

Thetill mantle deposited as ablation till is hilly and hum-
mocky on the higher atitudes of the mountain, resulting
in the development of numerous depressions and small
lakes. At lower altitudes, the terrain consists of smooth
gently rolling slopes incised with deep ravines. In par-
ticular, the north slope is frequently and deeply incised
with ravines and gullies.

Elevations of thishummocky morainal upland rangefrom
580 madl to 700 madl at itshighest point. Slopes are steep,
usually morethan 15 percent, and rangein length from 50
to 100 m. Local relief frequently exceeds 30 m. The
ecodistrict has a topography of hills with numerous ba-
sinswhich result in natural drainage varying from exces-
siveto confined. Only along its edge, where the mountain
loses altitude, drainage channels of intermittent streams
carry water off the mountain.

(644 km?)

Most of this ecodistrict is part of two drainage divisions
of the Souris River watershed: the Hartney division for
the northern part and the Mélita division for the southern
sector. The eastern portion is part of the Killarney divi-
sion of the Red River watershed. Both watershedsare part
of the Nelson River drainage system which drains into
Hudson Bay.

Soils

Soil development reflects the wooded nature of the dis-
trict. Well drained Dark Gray Chernozemic and weakly
developed Gray Luvisolic soils developed on calcareous,
loamy to clayey glacial till predominate. Local areas of
poorly drained peaty Gleysolic soils are common in the
lower parts of basins and smaller depressions.
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Vegetation

The native vegetation of the Turtle Mountain, which is
largely intact, consists of deciduoustrees and shrubswith
an undergrowth of herbs and grasses. Trembling aspenis
the most widespread tree, mixed with whitebirch on higher
elevations, and with bur oak on lower levels. Green ash,
M anitoba maple and bal sam poplar are found throughout.
Shrubsinclude hazel, chokecherry, pin cherry, saskatoon,
raspberry, dogwood and high bush cranberry. Ground cover
species include sarsparilla, false Salomon’s seal, vetch,
wood strawberry, wood anemone and grasses. Willow is
frequent in moist, low-lying areas.

Southwest Manitoba Uplands Ecoregion

Water

Variable annual rainfall is the principal source of water.
Limited amounts of precipitation are retained in numer-
ous small ponds and sloughs in the depressions of this
glacial till area. Some additional surface water is stored
in dugouts and small headwater retention ponds. Signifi-
cant supplies of variable quality groundwater for domes-
tic and livestock use are found in small aquifers in the
glacial till aswell. The shale bedrock underlying the till
yields very little water.

Land Use

There are no communities in the ecodistrict.

Most of theland iswooded and is used for recreation and
wildlife habitat. Less steeply sloping land is utilized for
the production of spring wheat, other cereal grains, oil
seedsand hay crops. Very steeply sloping farmland isused
for livestock pasture and native hay. Wetlands are impor-
tant breeding habitat for waterfowl. The ecodistrict pro-
vides opportunitiesfor camping and limited water-oriented
recreation. Wooded uplands provide habitat for white-
tailed deer, black bear, small mammals and songbirds.

Turtle Mountain Ecodistrict
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Hudson Plains Ecozone

Hudson Plains Ecozone

The Hudson Plains Ecozone is
centred in northern Ontario and
extends into northeastern Mani-
tobaand western Quebec. Itsmain
characteristic is that it is domi-
nated by wetlands in the form of
fensand bogs. Permafrost iswide-
spread, especialy inthe Manitoba
portion of the zone.

Climate

The climate of the ecozone is
strongly influenced by the cold
and moisture-laden Hudson Bay
Low and Polar High air masses,
producing aclimatethat ismarked
by short, cool summers and long,
very cold winters. Mean annual temperatures generally
range from -4°C to-1°C, but are generally lower in Mani-
toba, ranging as low as-7°C in places.
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Precipitation varies from about 400 mm in the northwest
to 800 mm in the southeast. One-third to one-half of the
precipitation falls as snow.

The ecozone has avery cold Subarctic soil climate.

The climate station at Churchill Airport is the only sta-
tion in the Manitoba portion of the ecozone and repre-
sents the northern part. The climate station at Moosonee
on the James Bay coast represents the climatic conditions
of the more southerly portion of the ecozone. Both sta-
tions are located near the coast and may not necessarily
present an accurate account of climatic conditions farther
inland.

Surficial Deposits and Landforms

The ecozoneisan extensive lowland plain consisting of a
complex of wetlands overlying largely marine and, to some
extent, glacial sediments. Bedrock outcrops are rare and
upland areas are limited. The zone is bordered by
Precambrian bedrock-controlled terrain to the west, south
and east.

Relief of the lowland has been significantly affected by
post-glacial marine submergence and subsequent emer-
gence dueto isostatic rebound. Asaresult, many beaches
and strandlines have formed. When the beaches are well
developed with respect to height and length, they form
very striking features. Well developed beaches are espe-
cially common along the southern part of the Hudson Bay
coast, along the western James Bay coast and along sub-
dued uplands.

Dueto isostatic rebound, age of emerged terrainincreases
with distance from the coast. As a consequence, soil de-
velopment is stronger and depth of peat increases with
distance from the coast as well.

Permafrost variesin distribution and is widespread in the
Manitoba part of the zone where polygonal peat plateau
bogs (north) and peat plateau bogs are widespread. In the
part north of the Nelson River, fens with permafrost are
also common as are palsafens.
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Soils

Well to imperfectly drained saline and non-saline
Regosolic soils are found on recent beaches, and poorly
drained saline Rego Gleysolsarefound on silty and clayey
marine sediments along the coast. Farther inland, beaches
and marine or till uplands have Eutric Brunisolic and, to
some extent, Turbic and Static Cryosolic soils, while Or-
ganic Cryosols are dominant on permanently frozen bogs
and fens. Slightly decomposed Fibrisolic and moderately
decomposed Mesisolic Organic soils are dominantly as-
sociated with non-frozen fens.

Vegetation

Along the coast, unvegetated mudflats are extensive, and
recent beaches have little vegetation as well. Associated
wetlands are marine marshes and shallow fens. Older
beaches farther inland, and which have not been covered
by peat, support black spruce and white spruce aswell as
shrubs, mosses and lichens, especially in the Ontario part
of the zone.

Peatlands become increasingly deep and varied in devel-
opment with distance from the coast. Horizontal and pat-
terned fens have a sedge or sedge-brown moss vegetation
with varying quantitiesof shrubs, with increasing tamarack
in the more southern areas. Polygonal peat plateau bogs
have generally moss and lichen vegetation with ericaceous
low shrubs. Peat plateau bogs have moss, lichen and
ericaceous shrub vegetation with increasing black spruce
with distance from the coast, especialy in the areas south
of Hudson Bay.

Wildlife

The polar bear isacharacteristic mammal of the ecozone.
The bears spends most of July to November, when the
Hudson Bay is largely free of ice, on land in the coastal
region. Other mammals characteristic of the areainclude
woodland caribou, moose and black bear in the southern
regions, aswell as marten, arctic fox and fisher.

The coastal part of the ecozone isaso amajor habitat for
significant populations of breeding waterfowl, especialy
snow and Canada geese. The snow geese population has
increased significantly in thelast few decades, which could
result in extensive damage to this habitat through
overgrazing. Other birdsinclude rock and willow ptarmi-
gan, and many migratory species, including shore birds.

Land use

Land uses are limited to hunting, including marine mam-
mal hunting, and trapping, fishing, recreation and tour-
ism. Ecotourism, which includesviewing wildlife such as
polar bears, beluga whales and birds, the field study of
arctic floraand so on, is developing rapidly and has be-
come amajor industry in Churchill.

There are two ecoregions within the Hudson Plains
Ecozone in Manitoba.
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Polygonal peat plateau bog and tundra ponds

The lichen-covered (light coloured)
polygonal peat plateau bogs are the
dominant feature in this picture.
These peatlands are underlain by per-
mafrost that extends from near the
surface to well into the underlying
mineral materials. The active layer
(maximum depth of thaw) islessthan
50 cm.

The polygona pattern of the peatland
is caused by the formation of ice-
wedges, which causestrenchesto de-
velop bordered by raised shoulders.
Some of the shoulders show up as
dark linesas aresult of wind erosion
that has removed the surface and ex-
posed dark coloured peat.

The small lakes are tundra ponds, which have peat shores and peat bottoms, and may still be underlain by
permafrost. Tundra ponds may develop as aresult of melting of the permfrost (thermokarsting) which causes a
depression to devel op in which water can pool. The ponds may keep expanding for many years and several may
join eventually. When an expanding pond intercepts a creek or other water way, the pond may drain, and the
peat bottom is exposed. In some areas these ponds appear to expand with their long axis paralel to the prevail-
ing wind direction. Small fens, which may have been tundra ponds at one time, are present throughout the area.

Snow geese

Snow geese spend the breeding season along the west coast of Hudson Bay. The level, poorly drained terrain
favours the growth of sedges, and provides prime habitat. There is concern that the recent increase in numbers
of snow geese will result in long-term damage to their northern habitat. During the fall migration the geese use
cereal fields as staging areas. Flocks can do considerable damage to standing crops.
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Plate HP1.

Net fen with peat plateau bogsin background. The area shown in the photograph depicts an area close to Hudson
Bay. Peatlands have already developed, and are composed dominantly of shallow net fens. This fen type consists of
broad shallow peat ridges enclosing shallow pools. Older peatlands, consisting of peat plateau bogs, arevisiblein the
background. The areain the foreground has emerged relatively recently from Hudson Bay through isostatic rebound.
If climatic conditions remain the same as at present the areain the foreground will eventually develop permanently
frozen bog peatlands as well.

Plate HP2.

Polygonal peat plateau bog. Polygonal
peat plateau bogs have a polygonal
surface pattern. The polygons are
typically between 15 and 40 m across.
They are marked by linear depressions
called trenches, whichmay vary indepth
and width. The trenches mark the
location of ice-wedges, which are
massive ground-ice features. They are
elongated triangular in cross section,
and consist of almost pure, foliated ice.
They may penetrate several metres
below the surface. Thesefeaturesareformed when the peatland surface cracks because of rapid, intense cooling. During
the spring, water will flow into the cracks and freeze, preventing the cracksfrom closing. The wedges continueto grow
when the cracks open the following winter, and re-freezing of melt water in spring adds another layer. Theice-wedges
may form after the peatland has devel oped or whenit isstill devel oping. Asthewedgesgrow the soil immediately along
thecrack ispushed up forming shoul ders. These shoul dersbecomeincreasingly dry and mosses may die, allowing wind
erosion of the peat to occur. Eventually the widening trenches may become conduits for meltwater, or collect water at
intersections, resultingin apartial or complete melting of ice-wedgesand the surrounding permafrost. Thismay initiate
the formation of small lakes or pools, which may continue to grow and coal esce.
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Plate HP3.

Tundrawith scattered trees. The northern part of the ecozone is much more arctic in appearance than the southern
part. All of the areashown isunderlain by permafrost and covered by shallow to deep peat. The areain the foreground
has alichen and moss cover, whilethe centre areaiswetter and is covered by sedges. The dark areain the right-centre
part of the picture shows damage to the tundra surface by vehicles. The wheels churn the peat surface, causing the
albedo to change, resulting in a deepening of the active layer. Some subsidence through compression of the surface
leadsto theformation of pools, which then leads to accel erated thermokarsting. Thistype of damageto theland surface
will remain visible for along time. The black spruce in the foreground shows the effect of snow blasting. A better
example of these phenomenon is shown in Plate TS2.

Plate HP4.

Peat plateau bog (a), treed horizontal
fen (b), collapse fen (¢) and collapse
bog (d). The picture shows circular
peat plateau bogs surrounded by treed
horizontal fens. The peat plateau bogs
contain permafrost, while the fen will
likely not have permafrost or will have
permafrost at depths greater than 1 m.
The peat plateau bogs are rai sed about
1 m above the surrounding fen due to
the formation of ice lensesin the peat
and underlying mineral material and
to the accumulation of Sphagnum
peat. The plateaus are likely initiated
by the formation of palsa fens and/or bog mounds, which expand and coalesce to form larger bog islands. Individual
peat plateau bogs may rangefrom afew hectaresto over onehundred hectaresin size. Thepeat plateau boginthe picture
shows significant thermokarsting.
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Plate HP5.

Peat plateau bogs, collapse fens and collapse bogs. Peat plateau bogs are widespread in the southern half of the
Manitoba portion of the Hudson Plains Ecozone. The peat plateau bogs in this area are very susceptible to
thermokarsting, probably due to both age and climatic conditions. Disturbances like wildfire, as well as stand and
ground cover mortality, may trigger adeepening of the active layer and the formation of small poolsthat initiateamore
extensive melting of the permafrost. When these areas are completely contained within the peat plateau bog, and
therefore solely dependent on precipitation for nutrient input, they are referred to as collapse bogs. If they occur along
the edge of the peat plateau bog or are open to the surrounding fen, exchange of groundwater and nutrientstakes place,
and they are then referred to as collapse fens.

Plate HP6.

Peat Plateau bog surface. The
surface of a peat plateau bog is
generally level with hummocky micro-
topography as a result of Sphagnum
moss hummock formation. The tree
cover is open, slowly growing black
spruce, with an understory of swamp
birch, L abrador teaand other ericaceous
shrubs. The groundcover consists of
Sphagnum mosses, feather mosses and
lichens, with some cloudberry and
sedges.
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Plate HP7.

Palsa bog. Palsa bogs are peatlands
formed by permafrost. They form in
fens, and thereforemost of thepeat core
is composed of sedges and brown
mosses. This is covered by varying
thicknessesof Sphagnum and/or feather
moss peat. Individual palsa bogs are
usually lessthan 100 min diameter, but
they may rise 5 m above the surface of
the surrounding fen or peat plateau bog.
Most of the elevation is due to the
formation of massive ice lenses in the
peat and underlying fine textured
mineral materials. Palsasarewidespread
in the more southerly portion of the
Ecozone. The palsashown risesseveral
metres above the surface of the
surrounding peat plateau bog that likely
formed after the palsa had developed,
replacing the fen in which the palsa
originally formed. The palsa appears
old with lichens covering a Sphagnum
peat surface. Palsas like these become
very dry at the surface and are
susceptible to thermokarsting induced
by wildfire and/or the cracking of the
surface through dessication. Palsas are
commonly surrounded by fens. The
melting of permafrost, usually fromthe
edge inward, will cause the palsa to
collapse and the surface will drop
below or level with the surface of the
surrounding peatland.
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Coastal Hudson Bay Lowland Ecoregion

215. Coastal Hudson Bay Lowland Ecoregion

This ecoregion straddles the Ontario border and encom-
passes the flat, wet lowlands that border Hudson Bay in
northeastern Manitoba and northwestern Ontario. Within
Manitoba, this portion of the Subarctic forms part of a
zone of transition between the tundra region to the north
and the boreal forest to the south. The latitudinal limits of
tree growth (the tree line) is reached in this ecoregion.

Climate

Thisecoregionispart of thevery extensive High Subarctic
Ecoclimatic Region which extends from the highlands of
Newfoundland and Labrador, across northern Quebec,
Ontario, Manitoba and Saskatchewan into Nunavit and
the Northwest Territories and to the Yukon-Alaska bor-
der. The climate is marked by short, cool summers and
long, very cold winters. The mean annual air temperature
ranges from about -7.1°C to -2.6°C. The average growing
season varies from 100 to 143 days, and the number of
growing degree-days ranges from about 500 to 1000.

The average annual precipitation ranges from about 400
mm to over 600 mm and varies greatly from year to year.
About two-fifths to one-third of the precipitation falls as
snow. Precipitation is highest during the growing season.
Yearly moisture deficits average from 15 to 20 mm.

Selected Climate Data® for Churchill Airport

Theregion hasavery cold, humid Subarctic soil climate.
The only climate station in the ecoregion is at Churchill
Airport. Although the station islocated in the most north-
erly section of the ecoregion, the data is relevant to the
ecoregion as awhole, although more so in the north and
along the coast than in southern and inland aress.

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Yr.

Temp. °C -26.9|-254|-20.2|-10.0| -1.1 | 6.1 |11.8 | 11.3 | 55| -1.4 |-125 |-22.7| -71

Precip. mm 17.3| 12.8| 18.3| 22.6| 30.5 | 44,5 | 50.7 | 60.5 |52.6 | 46.5 | 35.5| 19.7 | 412.0

. 0.0 | 0.0 0.0 16 | 144 ] /8.0 215.0] 195.0] 53.7| 4.3 0.0 0.0 | 562.0
Growing degree-days

1 Canadian Climate Normals, 1961-1990, Atmospheric Environment Service, Environment Canada.

Surficial deposits and landforms

In Manitoba, the Coastal Hudson Bay L owland Ecoregion
is underlain by flat-lying marine sediments. It is a low,
peat-covered plain with subdued glacial features and ar-
eas of raised sandy beaches bordering Hudson Bay. Per-
mafrost is widespread and almost continuous in the
peatlands in the northwest sector.

The relief of the lowland has been considerably affected
by post-glacial marine submergence and i sostatic rebound
of the land surface. Raised beaches, especially well de-

veloped and numerous east of the Nelson River, present a
striking pattern of paralel lines separated by peat-filled
depressions. As the distance from the Hudson Bay coast
increases, the raised beaches support increasing numbers
of black spruce, and the peat deposits increase in depth.
Some distance from the coast, most low-level beachesand
calcareousloamy till depositsoverlain by silty marineve-
neers and blankets are covered by peat.
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Extensive mudflats are exposed along the coast at low
tide. Marine deposits arethickest in lower-lying river val-
leysand are partially exposed in eroded valley walls. The
lowland slopes very gently northeastward and elevations
range from about 150 masl along the pronounced Tyrrell
Sea beach along the northwest boundary, to sea level at
Hudson Bay.

Numerous small unconnected lakes and undrained ponds
are characteristic. The Churchill River flows through the
northern section, while the Nelson and Hayes rivers flow
for a short distance through the ecoregion before empty-
ing into Hudson Bay. Most drainage is provided by the
numerous creeks draining directly into Hudson Bay.

Soils

Organic Cryosols dominate and occur on polygonal peat
plateau and peat plateau bogs. They are comprised mainly
of fibric sphagnum moss peat over sedge peat.

Organic Mesisols and Organic Cryosols developed on
moderately decomposed sedge and moss peat associated
with horizontal fens are co-dominant. Other significant
soils include imperfectly to well drained Regosolic soils
found on raised sandy beaches and poorly drained saline
Rego Gleysols on silty and clayey mudflats along the
coastal shoreline.

The age of beach materials increases with distance from
the coast as doesthe degree of soil development. Near the
coast, well drained beaches have Regosolic soils, while
farther inland, Brunisolic soils have developed on these
beach materials. Therefore, Eutric Brunisols and some
Turbic and Static Cryosols are found on older beaches,
and on glaciofluvial deposits and till materials.

Vegetation

Open, very stunted stands of black spruce and tamarack,
with secondary quantitiesof white spruceand ground cover
of dwarf birch, willow, northern L abrador tea, cotton-grass,
lichen and moss are predominant.

Polygonal peat plateaus, widespread in the northern sec-
tion, lack tree cover. Themorerecently emerged areaalong
the coast is also devoid of trees or tall shrubs

Where trees are present, cover is generally patchy. Drier
sites(especially older beaches) can be dominated by open

Coastal Hudson Bay Lowland Ecoregion

stands of white spruce. Farther inland, black spruce domi-
nates on drier sites, with ground covers of rock cranberry,
bearberry, crowberry, dwarf birch, mossand lichen. Poorly
drained sites usually support tussocks of sedge, cotton
grass, brown mosses and sphagnum moss. Balsam pop-
lar, white spruce and paper birch are common along riv-
ers and associated alluvial sediments.

Low-shrub tundra, usually dwarf birch and willow, iscom-
mon on upland sites.

Wildlife

The polar bear is one of the characteristic mammals of
the ecozone and it is common along the coast. The polar
bears of the South Coast Lowland population spend July
to November onland. They remain along the coast or wan-
der farther inland seeking solace from the summer warmth
by excavating densto the permafrost table in peat banks
along creeks and lakes. Pregnant femal es spend additional
time in maternity dens until the cubs are old enough to
move out onto the ice in March to April. The bears are
common from Cape Churchill to Cape Henrietta Maria.

Beluga whales occur in fairly large numbers in coastal
waters during the summer, and are especially common in
the area of the mouth of the Churchill River. The region
also provides habitat for woodland caribou, arctic fox,
osprey, and especialy waterfowl, such assnow and Canada
geese, and shorebirds.

Land use

Land uses include local trapping and hunting and some
water-oriented recreation. Some of these activities are
associated with lodges located along theriverstraversing
the northern area.

Churchill isconnected viarail and air to the rest of Mani-
toba. Economic activity associated with the harbour in
Churchill revolvesaround shipping grain to European des-
tinations. Important economic activity is also connected
with tourism. Significant numbers of peoplevisit thetown
to participate in polar bear, beluga whale and bird view-
ing. Therocket range added economic activity in the past,
but is not used at present.

There are three ecodistricts within the Coastal Hudson
Bay Lowland Ecoregion in Manitoba.
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1020. Churchill Ecodistrict

This ecodistrict occupiestheinland portion of the north-
ern part of the Coastal Hudson Bay Lowland Ecoregion.
The ecodistrict lies completely within Manitoba.

Climate

The Churchill Ecodistrict lies in the High Subarctic
Ecoclimatic Region. The climateis marked by short, cool
summers and long, very cold winters. Mean annual air
temperatureisabout -7.1°C, and the average growing sea-
son is 100 days with about 500 growing degree-days.

The average annual precipitation is about 410 mm and
can vary greatly from year to year. More than two-fifths
of the yearly precipitation falls as snow. Precipitation is
highest during the growing season. The average yearly
moisture deficit is about 15 mm.

The ecodistrict has avery cold, humid Subarctic soil cli-
mate.

The ecodistrict has no climate station. Data from the sta-
tion at Churchill Airport (1021. York Factory Ecodistrict)
isrelevant.

Physiography and Drainage

The Churchill Ecodistrict lies over Palaeozoic limestone
bedrock. Elevations range from about 150 masl along the
western margin of the district to about 8 masl near the
coastal lowland to the north and east. The northern bound-
ary of thisflat wetland plain borders on the Kazan River
Upland. The land slopes at arate of about 1.5 m per km
from west to east.

Therelief of thislowland has been affected considerably
by post-glacial marine submergence and up-warping of
the land surface. Although raised beaches and strandlines
are present, many are not conspicuous because most of
the area is covered by peat which covers the beaches as
well asthe intervening low areas.

Permafrost isalmost continuousin this ecodistrict. Thick-
ness of the permafrost varies, but in older parts may reach
30m, and about 60 minthevicinity of thetown of Church-
ill. Active layers in the bogs are about 50 m, and some-
what deeper in fens, to about 100 m.

(15 861 km?)

oo

Thermokarsting is awidespread phenomenon and has re-
sulted in amyriad of tundra pools and small lakes. When
expanding, thesewater bodiesmay coal esce and form more
extensive ponds or |akes.

Permafrost is widespread and almost continuous in the
peatlandsin the northwest sector of theregion. Inthe south-
ern section of the ecodistrict, the location of the perma-
nently frozen peat plateau bogs appearsto reflect the con-
figuration of former beaches. Farther inland east of the
Churchill River, the ecodistrict is dominated by perma-
nently frozen polygonal peat plateau bogsthat are largely
covered by sphaghum moss, lichens and low ericaceous
shrubs. Fens are common throughout, but more so in the
eastern and southern sections. These fens are underlain
by permafrost, at least in part.
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Tree cover issparseand limited to mineral soil exposures,
some bogs, and in the Churchill River valley and along
other rivers.

The numerous small, mostly unconnected lakes and tun-
dra ponds are characteristic of the district. Although the
Knife, Lower Churchill, Owl and Broad riversarethelarg-
est drainage ways in the ecodistrict and traverse
northeastward through the ecodistrict, a significant part
of the ecodistrict is drained by creeks draining directly
into Hudson Bay. The northern part of the ecodistrict is
part of the Knife River drainage system, while the central
part lies in the Port Churchill division of the Churchill
River lower region watershed. The southern and eastern
sections are part of the Owl River drainage division.

Soils

The dominant soilsin the Churchill Ecodistrict are poorly
drained Organic Cryosols, comprised mainly of fibric
sphagnum and sedge peat. They are associated with sig-
nificant areas of Organic Cryosols derived from mesic
sedge and brown moss peat. These soils are associated
with polygonal peat plateau and peat plateau bogs, palsa
bogs and some fens.

Typic (deep) Mesisols devel oped from sedges and brown
mosses overlying calcareousloamy till and clayey and silty
marine sediments are associated with patterned and hori-
zontal fens. Loca areas of mineral soils are dominantly
well to imperfectly drained Turbic Cryosolsand Eluviated
Eutric Brunisols and are commonly found on raised ma-
rine beaches, fluvioglacial deposits and some till expo-
sures.

In addition to severe climatic conditions, the poor natural
drainage and slow heat conductance properties limit the
usefulness of organic soils. Limited water holding capac-
ity and alow store of nutrients are severe additional con-
straints to the use of coarse textured mineral soils.

Coastal Hudson Bay Lowland Ecoregion

Vegetation

Open, very stunted stands of black spruce and tamarack,
with secondary quantities of white spruce and ground
cover of dwarf birch, willow, northern Labrador tea, cot-
ton-grass, lichen and moss are predominant. Polygonal
peat plateaus, widespread in the northern section, lack tree
cover.

Where trees are present, cover is generally patchy. Drier
sites (especially older beaches) can be dominated by open
stands of white spruce, and farther inland, black spruce
with a ground cover of rock cranberry, bearberry,
crowberry, dwarf birch, mossesand lichens. Poorly drained
sitesusually support tussocks of sedge, cotton grass, brown
mosses and sphagnum mosses. Balsam poplar, white
spruce and paper birch occur along rivers and on associ-
ated alluvial sediments. Medium shrub tundra, usually
dominated by dwarf birch and willow, is common on up-
land sites.

Water

The primary sources of water are the many very small
lakes and undrained ponds found throughout the area as
well as the Knife, Churchill, Owl rivers and other rivers
and creeks draining directly into Hudson Bay.

Land use
There are no settlements in this ecodistrict.

Fishing, trapping and hunting are the dominant uses of
land. Eco-tourism associated with polar bears, beluga
whales and tundra ecology has become alocally impor-
tant industry in the town of Churchill, which is located
just outside the ecodistrict. Catering to birdwatchers has
also become a growing tourist enterprise.

Churchill Ecodistrict
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1021. York Factory Ecodistrict

The York Factory Ecodistrict spans the border with On-
tario extending south from Churchill along the Hudson
Bay coast to the Nelson River and from there eastward to
the mouth of the Winisk River in northern Ontario. This
isan arealargely of relatively recently emerged land as a
result of isostatic rebound.

Climate

The York Factory Ecodistrict lies in the High Subarctic
Ecoclimatic Region, and has a climate marked by short,
cool summers and long, very cold winters. The mean an-
nual air temperature is about -4.9°C. The average grow-
ing season is 121 days with about 720 growing degree-

days.

The average annual precipitation is about 510 mm, of
which about two-fifths fall as snow. Precipitation varies
greatly from year to year and is highest during the grow-
ing season. The yearly moisture deficit averages around
15 mm.

The ecodistrict has avery cold, humid, Subarctic soil cli-
mate.

Selected Climate Data® for Churchill Airport

(20 737 km?)
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The only climate station in the ecodistrict is located at
Churchill Airport, which isin the most northern location
of the ecodistrict. Although the climate data is relevant
for the ecodistrict as awhole, it will be more relevant for
the northern than the southern section.

Year June-Aug May-Sept July Jan

Temperature °C -7.1 9.7 6.7 11.8 -26.9

Precip. mm (equiv.) 411.6 155.7 238.8 50.7 17.3
Rain/Snow (mm/cm) 0.0T/20.1 151.4/4.2 211.1/29.2 50.7/0.0T 0.0T/20.1

Growing degree-days >5°C 562.0 488.5 556.6 215.4 0.0

1 Canadian Climate Normals, 1961-1990. Atmospheric Environment Service, Environment Canada.

Physiography and Drainage

The York Factory Ecodistrict is a level to gently sloping
marine plain ranging in e evation from about 30 masl along
its southern margin to sealevel to the north, decreasing at
the rate of about 0.5 m per km.

Relief of the ecodistrict has been affected considerably
by post-glacial marine submergence and i sostati ¢ rebound
of the land surface. The plain is marked with many sub-
dued beach ridges and strandlines. The beaches are sepa-
rated by shallow fens and marshesin the intervening de-
pressions.

Permafrost is widespread but not continuous, as recently
emerged land lacks both peat cover and time for perma-
frost to have become established.

The ecodistrict’s eastern and northern boundaries with
Hudson Bay are marked by extensive tidal flats that, at
low tide, extend for many kilometresinto the bay. Farther
inland, where peat deposition is deeper, peat plateau bogs
on peat deposits covering subdued beaches and horizon-
tal fensare found. Small, mostly unconnected lakes and
ponds are present, but they are not nearly as numerous as
in the districts to the south and west.
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The Churchill, Nelson, Hayesriversin Manitoba and the
Severn River in Ontario are the largest rivers, each tra-
versing the ecodistrict for a short distance before empty-
ing into Hudson Bay. Most of the ecodistrict isdrained by
the many creeks flowing directly into Hudson Bay. Con-
sequently, the ecodistrict is part of several watershed and
drainage divisions. The northern sector lies in the Owl
River division of the Owl River watershed. The north-
eastern sector is part of the Kaskattama River division of
the Kaskattama-K ettle rivers watershed, and the central
portion is part of the Hayes River lower division of the
Hayes River watershed and the Nelson River lower drain-
age division of the Nelson River watershed.

Soils

Along the coast, the dominant soils are poorly drained,
saline Rego Glyeysols associated with silty and clayey
brackish tidal flats which form a belt along the shoreline
of the bay. Farther inland, peat has developed, increasing
in depth with distance from the coast. The dominant soils
farther inland are therefore a complex of very poorly
drained Terric (shallow) and Typic (deep) Mesisolsformed
from sedges and brown mosses overlying calcareous,
loamy to clayey marine sediments. Areas of Organic
Cryosols associated with permanently frozen peat plateau
and pal sabogsraised abovethe surrounding fens, are also
present and have developed on older peat deposits.

Sandy, imperfectly to well drained Regosols are found on
beach ridges and strandlines. Soils on local areas of till
and glaciofluvial deposits and on older sandy beaches are
dominantly well to imperfectly drained Eluviated Eutric
Brunisols and Turbic Cryosols.

The severe climatic conditions prevent the use of the
ecodistrict for forestry or agriculture. In addition, poor
natural drainage and slow heat conductance properties
limit the usefulness of organic soils. Limited water hold-
ing capacity, alow store of nutrients and salinity are addi-
tional severe constraints to the use of mineral soils.

Coastal Hudson Bay Lowland Ecoregion

Vegetation

Vegetation isvirtually lacking on thetidal flats extending
into Hudson Bay. However, tidal marshes do occur along
the shore. Inland beaches and strandlines support vegeta-
tion of low shrubs and sedges. Father from the coast, the
vegetation isdominated by mosses, sedgesand low shrubs
associated with the various peatlands. Islands in the
mouths of the Hayes and Nelson rivers and on the piece
of land separating the two rivers support black spruce,
white spruce and balsam poplar stands.

Water

The primary sources of water are the very small, largely
unconnected lakes and undrained ponds found through-
out the area as well as the Knife, Churchill, Owl and nu-
merous other riversand creeksdraining into Hudson Bay.

Land use

Most of the economic activity and use of theland is asso-
ciated with the town of Churchill. Eco-tourism, whichin-
cludestheviewing of birds, belugawha esand polar bears,
is a thriving and growing business. These activities are
generally carried out in the area south of Churchill and,
with respect to beluga whale watching, in the mouth of
the Churchill River. Trapping and hunting are also sig-
nificant uses of land in this area, especially the hunting of
waterfow! such as Canada and snow geese.

Polar bears

There is a sizeable population of pdlar é: a og

the Hudson Bay coast of Manitoba.

York Factory Ecodistrict
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1022. Fort Severn Ecodistrict

The Fort Severn Ecodistrict extends westward from the
west coast of James Bay in northern Ontario along the
Hudson Bay coast to the mouth of the Hayes River in
Manitoba. Only asmall part of the ecodistrict isin Mani-
toba.

Climate

The Fort Severn Ecodistrict lies in the High Subarctic
Ecoclimatic Region, and has a climate marked by short,
cool summers and long, very cold winters. The mean an-
nual air temperature is about -2.6°C. The average grow-
ing season is 143 days with about 1000 growing degree-

days.

Theaverage annual precipitationisapproximately 600 mm
and can vary greatly from year to year. About one-third of
theannual precipitation fallsas snow. Precipitationishigh-
est during the growing season. The average moisture deficit
isnearly 20 mm.

The ecodistrict has avery cold, humid, Subarctic soil cli-
mate.

Physiography and Drainage

The ecodistrict is a level to very gently sloping marine
plain broken by groups of parallel beach ridges. It ranges
in elevation from about 30 masl along its southern margin
to afew metres above sealevel aong its northern bound-
ary, decreasing at the rate of about 0.5 m per km.

Therelief has been considerably affected by post-glacial
marine submergence and i sostatic rebound of theland sur-
face. Raised beaches present a striking pattern of succes-
sive black spruce covered ridges, alternating with de-
pressed ribbed and horizontal fens, and peat plateau and
palsa bogs. Permafrost is widespread but not continuous.

Numerous very small unconnected lakes and undrained
ponds are characteristic. Many small rivers flow directly
into the bay. The Severn and Winisk rivers are the pri-
mary drainage ways through the Ontario portion of the
ecodistrict. The Manitoba portion of the ecodistrict ispart
of the Kaskattama-Kettle rivers watershed. The western
section liesin the KaskattamaRiver division, and the east-
ern sector is part of the Kettle River division.

(6642 km?)
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Soils

The dominant soils are a complex of very poorly drained
Typic (deep) and Terric (shallow) Mesisols formed from
sedges and brown mosses overlying calcareous, loamy to
clayey marine sediments. Significant areas of Organic
Cryosols are associated with permanently frozen peat pla-
teau and palsa bogs, and locally, veneer bogs. East of the
Winisk River in Ontario and close to Hudson Bay, local
areas of exposed mineral soils are dominantly well toim-
perfectly drained Static and Turbic Cryosols and Eluviated
Dystric Brunisols on raised marine beaches, and on local
areas of exposed mineral marine and till deposits.

The severe climatic conditions prevent the use of the
ecodistrict for forestry or agriculture. In addition, poor
natural drainage and slow heat conductance properties
limit the usefulness of organic soils.
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Vegetation

The vegetation varieswith distance from Hudson Bay and
thetype of surficial material. Poorly drained fensare domi-
nated by sedge, swamp birch and willows, with some
tamarack farther from the coast. Peat plateau bogs are
dominated by sphagnum mosses, ericaceous shrubs,
swamp birch, feather mosses and lichens, with a sparse
covering of stunted black spruce. On minera soils, mix-
tures of black spruce, various shrubs, mosses and lichens
are found. White spruce are also present, especially on
former beaches and usually with an understory of low
shrubs and lichens.

Coastal Hudson Bay Lowland Ecoregion

Water

The primary sources of water are the many very small
unconnected lakes and undrained ponds found through-
out the area as well as the numerous creeks and rivers
draining directly into Hudson Bay.

Land Use

Use of this ecodistrict, at least in Manitobais very lim-
ited. Thereare no permanent settlements. Subsistencefish-
ing, trapping and hunting by peoplefrom areasto the south
are the dominant land uses.

Peat plateau and palsa bog with pond.

.."- v -:r.
s ack

The peat plateau and pal sa bog elements have coalesced in this area. The higher peat landform is apalsa, while
the lower areais peat plateau bog. The black sprucetree cover isvery stunted. The surfaceislargely covered by
lichens, and ericaceous shrubs. Peat accumulation is very slow or non-existent at present. The pond in the
foreground likely started out as a small thermokarst scar, but has expanded over time. The far shore appears to
be stable, and sedge peat accumulation is taking place along the near shore.

Fort Severn Ecodistrict
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216. Hudson Bay Lowland Ecoregion

The Hudson Bay Lowland Ecoregion is a wetland-domi-
nated ecoregion extending eastward from the Churchill
River in northeastern Manitoba to James Bay in northern
Ontario.

Climate

The ecoregion is part of the low Subarctic Ecoclimatic
Region which extends westward from the highlands of
Newfoundland and Labrador to Nunavit and the North-
west Territories and to the Yukon-Alaska border. It has a
climate marked by short, cool summers and long, very
coldwinters. Themean annual air temperature variesfrom
approximately -4.4°C to-2.5°C. The average growing sea-
sonvariesfrom 127 to 145 days, with the number of grow-
ing degree-days ranging from about 850 to 1000.

The average annual precipitation varies from about 500
to 700 mm, and can vary greatly from year to year. About
one-third falls as snow. Precipitation is highest during the
growing season. Yearly average moisture deficits range
from about 20 to 40 mm.

The ecoregion has a very cold, humid, Cryoborea soil
climate.

There are no climate stations in the ecoregion. Datafrom
Churchill Airport and Moosonee (215. Coastal Hudson
Bay Lowland Ecoregion) isto some extent relevant.

Surficial deposits and landforms

For the most part, the ecoregion consists of peatlandsover-
lying mostly marine sediments which in turn rest on cal-
careous till which outcrops occasionally. The underlying
bedrock is aflat, low relief Paeozoic limestone. The re-
gion borders on the south and west on the Severn and
Kazan uplands.

Therelief of thislowland has been considerably affected
by post-glacial marine submergence and i sostatic rebound
of the land surface. Permafrost is widespread but discon-
tinuous, and largely associated with organic depsosits. Peat
plateau bogs, patterned bogs and horizontal and patterned
fensoverly clayey glaciolacustrine and marine sediments.
Veneer bogs cover part or most of the subdued, loamy till
uplands.

The Manitoba portion of the ecoregion slopesvery gently
northward from about 150 masl to 30 masl. Numerous
very small, usually unconnected lakes and ponds are char-
acteristic. The Nelson, Hayes and Godsrivers are the pri-
mary drainage waystraversing the ecoregionin Manitoba
and the Severn and Winisk rivers are the primary rivers
draining into Hudson Bay in Ontario. However, most of
the ecoregion is drained by the many creeks flowing
through, and originating in the ecoregion.
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Soils

The dominant soils are organic soils, most of which are
deep to very deep, and alarge portion of them are perma-
nently frozen. Thus a dominant group of soilsin the re-
gion is a complex of Organic Mesisols and Organic
Cryosols.

Typic (deep) Mesisolic, and to some extent Fibrisolic,
Organic soils that have devel oped on the deep sedge and
brown moss peat associated with horizontal and northern
ribbed fens are widespread. Shallow Organic Cryosolsand
Terric (shallow) Mesisolic soilsare associated withmesic
and fibric woody peat of veneer bogs. Deeper Organic
Cryosols are associated with fibric sphagnum peat over-
lying sedge and brown moss peat which composesthe peat
deposits of peat plateau bogs and palsa bogs. These are
predominant in the Manitoba portion of the ecoregion.

Significant inclusions of Eutric Brunisolic soilsarefound
on the few exposed prominent fluvioglacial deposits,
beaches and calcareous, loamy till deposits.

Vegetation
This ecoregion is part of the transition from the closed
boreal forests to the south and the tundra to the north.

Theclosed cover of typical boreal forest givesway to open
stands of low black spruce, with understorys of dwarf
birch, Labrador tea, lichen and moss. This occursin part
because of climatic constraints, and in part because of the
predominance of organic terrain.

Drier mineral sitesgenerally support taller and more closed
stands of black spruce, white spruce and paper birch, with
a discontinuous low shrub cover of bearberry, bog cran-
berry and other evergreen species and extensive lichen
and moss groundcover typical of the area. White spruce,
birch and aspen aso occur along rivers and in river val-

leys.

Hudson Bay Lowland Ecoregion

Bog - fen complexes dominate this poorly drained, peat-
filledlowland in Manitoba. Bogs support low black spruce,
L abrador tea, blueberry, bog rosemary and cloudberry, and
sphagnum moss and lichen vegetation. Fens have acover
of sedge, brown mosses, swamp birch and occasionally
stunted tamarack.

Wildlife

Theecoregion provideswildlife habitat for woodland cari-
bou and moose, snowshoe hare, spruce grouse, osprey,
waterfow! including ducks, geese, swans, and other birds.
Polar bears wander in from the coast along the numerous
creeksin search of denning areas.

Land use

Fishing, trapping and hunting, and water-oriented recrea-
tion and tourism are the dominant uses of land in this
ecoregion.

There are three ecodistricts within the Hudson Bay Low-
land Ecoregion in Manitoba.
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1024. Winisk River Lowland Ecodistrict (32 283 km?)

TheWinisk River Lowland Ecodistrict coversalargearea
both in Manitoba and Ontario.

Climate

The ecodistrict liesin the Low Subarctic Ecoclimatic Re-
gion. Theregion hasaclimate marked by short, cool sum-
mers and long, very cold winters. The mean annual air
temperature is approximately -2.5°C. The average length
of the growing season is 145 days with about 1010 grow-
ing degree-days.

The average annual precipitation, which can vary greatly
from year to year, isabout 690 mm. About one-third falls
as snow. Precipitation is highest during the growing sea-
son. The average yearly moisture deficit is about 20 mm.

The ecodistrict has avery cold, humid, Subarctic soil cli-
mate.

There are no climate stations in the ecodistrict.

Physiography and Drainage

In Manitoba, the Winisk River Lowland rangesin eleva-
tion from about 150 masl aong its southern margin to
about 30 masl near the coastal lowland to the north. This
flat, wetland-dominated plain bordersin the south and west
on the Severn and Kazan Uplands.

Permafrost is widespread and associated with bog
peatlands. Fen peatlands generally lack permafrost.
Thermokarsting is widespread and is evident from col-
lapse edges and collapse areas in the centres of peat pla-
teaus.

The relief of this ecodistrict has been considerably af-
fected by post-glacial marine submergence and isostatic
rebound of theland surface. Locally, rai sed beaches present
a pattern of successive ridges covered with black spruce
alternating with fens and bogs. However, most of the
ecodistrict is a complex of peat plateau and string bogs,
and horizontal and northern ribbed fens.

e &)

Numerous small to very small, largely unconnected lakes
and ponds are characteristic of the ecodistrict. The Nel-
son, Hayesand Godsriversare the primary drainage ways
that traverse the ecodistrict, but most of it is drained by
the many creeks and small rivers flowing through, and
originating in the ecodistrict.
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Soils

The dominant soils are Organic Cryosols and deep
Mesisols and Fibrisols overlying clayey and silty
glaciolacustrine and marine sediments. The Organic
Cryosols are found on peat plateau bogs, and are com-
prised mainly of fibric sphagnum peat overlying mesic
fen and forest peat. The Mesisolic and Fibrisolic Organic
soils are associated with horizontal fens and northern
ribbed fens and string bogs.

Local areas of mineral soils are dominantly well to im-
perfectly drained Eluviated Eutric Brunisols which are
commonly found on raised marine beaches and
fluvioglacial deposits.

The severe climatic constraints prevent the use of the
ecodistrict for forestry or agriculture. In addition, poor
natural drainage and slow heat conductance properties
limit the usefulness of organic soils. Limited ability to
hold water and nutrients are severe constraints to the use
of minera soils.

Hudson Bay Lowland Ecoregion

Vegetation

The vegetation in the ecodistrict is characterized by the
open stunted black spruce forest found on the bogs. Asso-
ciated vegetation consists of L abrador tea, other ericaceous
shrubs, mosses and lichens. The fens have vegetation
dominated by sedges and brown mosses with varying
amounts of dwarf birch, willow and stunted tamarack.
Mineral soilssupport denser and taller black spruce stands
with an understory of alder or willow and aground cover
of ericaceous shrubs, mosses and lichens.

Water

Numerous small lakes and ponds and the Nelson, Hayes
and Gods rivers, and the many creeks that traverse the
ecodistrict are the principal sources of water in the Mani-
toba portion.

Land use

The Fox Lake First Nation and Sundance are the only
settlementsin the Manitoba portion of the ecodistrict. They
are located in the extreme western sector. Fishing, trap-
ping and hunting are the dominant land uses.

M oose

Moose are the largest ungulates in
Canada. The moose usesavariety of
habitats, including mixed forest,
wetlands and burn-overs. Moose are
found in most of the forested areas
of Manitoba, but numbers vary de-
pending on habitat quality and hunt-
ing pressure.

Winisk River Lowland Ecodistrict
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1025. French Creek Ecodistrict

The French Creek Ecodistrict lies wholly within Mani-
toba and is surrounded by the Winisk River Lowland
Ecodistrict.

Climate

The ecodistrict lies in the High Subarctic Ecoclimatic
Region and hasaclimate marked by short, cool summers
and long, very cold winters. The mean annual air tem-
perature is approximately -4.4°C. The average growing
season is 127 days, with about 850 growing degree-days.

The annual precipitation can vary greatly from year to
year, but averages around 615 mm, of which about one-
third is snow. Precipitation is highest during the growing
season. The average yearly moisture deficit is about 40
mm.

The ecodistrict has avery cold, humid, Subarctic soil cli-
mate.

The ecodistrict has no climate stations.

Physiography and Drainage

The French Creek Ecodigtrict isasomewhat higher, mostly
peat-covered subdued deposit of till with relic marine
beaches. It is surrounded by the Winisk River Lowland
Ecodistrict. It ranges in elevation from about 125 to 60
masl. Beach ridges have moderately long slopes of about
10 to 15 percent incline.

Therdlief of thisecodistrict has been considerably affected
by post-glacial marine submergence and i sostatic rebound
of the land surface. Locally, raised beaches present a pat-
tern of successive black spruceridgesalternating with peat
plateau and veneer bogs and shallow fens. Numerousvery
small unconnected lakes, pondsand small to medium-sized
drained lakes are characteristic. Gods River and its tribu-
taries drain the area northward toward Hudson Bay over
terrain that falls at about 0.5 m per km.

Permafrost is associated with the bog peatlands and is
widespread.

(4370 km?)
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Soils

The dominant soilsare shalow and deep Organic Cryosals,
and Fibrisolic and Mesisolic Organic soils comprised
mainly of forest, sphagnum and sedge peat that overlie
calcareous loamy till and clayey marine sediments. Sig-
nificant areas of Eluviated Eutric Brunisols are found on
sandy to loamy calcareoustill, raised marine beaches and
fluvioglacial deposits.

The severe climatic conditions prevent the use of the
ecodistrict for forestry or agriculture. In addition, poor
natural drainage and slow heat conductance properties
limit the usefulness of organic soils. Limited water hold-
ing capacity and nutrient retention are additional severe
constraints to the use of mineral soils.
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Vegetation

The organic soils generally support vegetation typical of
veneer bogs, that is, stunted black spruce with varying
amounts of dwarf birch, willow, Labrador tea, other
ericaceous shrubs, mossesand lichens. Thefensare domi-
nated by sedges, brown mosses and varying amounts of
dwarf birch, willow and tamarack. The mineral upland
soils support fairly good stands of black spruce and birch
and on warmer sites, trembling aspen, with an admixture
of shrubs, herbs and mosses.

Hudson Bay Lowland Ecoregion

Water

Principal sources of water are Gods River, small lakes,
ponds, tributaries of the Gods River and other rivers and
creeks flowing directly into Hudson Bay.

Land use

Shamatawa First Nation is the only community in the
ecodistrict. It is located on the banks of the Gods River
and straddles the border with Ecodistrict 1024.

Trapping and hunting are the dominant, but limited, uses
of land in this ecodistrict.

French Creek Ecodistrict
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Hudson Plains Ecozone

Hudson Bay Lowland Ecoregion

1026. Sombert Lake Ecodistrict (4214 km?)

This ecodistrict straddles the Manitoba-Ontario border,
with about half of it within Manitoba. It is surrounded by
the Winisk River Lowland Ecodistrict.

Climate

Theecodistrict isin part in the High Subarctic Ecoclimatic
Region and hasaclimate marked by short, cool summers
and long, very cold winters. The mean annual air tem-
perature is about -2.8°C. The average growing season is
142 days with about 980 growing degree-days.

The average annual precipitation is about 490 mm and
can vary greatly from year to year. About one-third falls
as snow. Precipitation is highest during the growing sea-
son. The yearly moisture deficit averages nearly 25 mm.

The ecodistrict has avery cold, humid Subarctic soil cli-
mate.

There are no climate stations in the ecodistrict.

Physiography and Drainage
Thisecodistrict isasomewhat rai sed, drumlinized, mostly
shallow peat-covered subdued till upland. Elevationsrange
from about 125 to 60 masl. Local relief rangesfrom about
5t020m, slopesareabout 5 to 15 percent and moderately
long. The relief has also been considerably affected by
post-glacial marine submergence and isostatic rebound.
Locally, raised beaches present a pattern of successive
ridges covered with black spruce, alternating with peat
plateau and veneer bogs. Numerous very small uncon-
nected lakes, ponds and small to medium-sized drained
lakes are characteristic. Tributaries of Gods and
Kaskattama rivers drain the area northward toward Hud-
son Bay over terrain that falls at about 0.5 m per km.

Permafrost is associated with bog peatlands and is wide-
spread.

_a

Soils

The dominant soils are shallow Organic Cryosols and
Terric Mesisols and Fibrisols on veneer bogs comprised
of mesic and fibric forest peat. The peaty material in turn
overliescalcareousloamy till and clayey marine sediments.

Significant areas of mineral soils are dominantly well to
imperfectly drained Eluviated Eutric Brunisolson calcar-
eous till, raised marine beaches and fluvioglacial depos-
its.

Climatic constraints, poor natural drainage and slow heat
conductance properties limit the usefulness of organic
soils. Stoniness, and on sandy to gravelly beach and fluvio-
glacial deposits and limited water-holding capacity and
nutrient retention are additional several constraints to the
use of mineral soils.
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Hudson Plains Ecozone

Vegetation

The organic soils generally support vegetation typical of
veneer bogs - stunted black spruce with varying amounts
of dwarf birch, willow, Labrador tea, other ericaceous
shrubs, mosses and lichens. The fens are dominated by
sedges, brown mosses, and have varying amounts of dwarf
birch, willow and tamarack. The mineral upland soilssup-
port fairly good stands of black spruce and birch and on
warmer sites, trembling aspen, with an admixture of
shrubs, herbs and mosses.

Hudson Bay Lowland Ecoregion

Water

Principal sources of water are the numerous unconnected
very small lakes, undrained ponds and tributaries of the
Gods and Kaskattamarivers.

Land use
There are no communities in this ecodistrict.

Fishing, trapping and hunting are the dominant, but lim-
ited, land uses.

Sombert Lake Ecodistrict
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Appendix B: Glossary of Soil and Landform terms

Acid soil - A soil having a pH less than 7. See pH and
Reaction, soil.

Active layer - The top layer of ground in areas underlain
by permafrost which is subject to annua thawing
and freezing.

Alkaline soil - A soil having a pH greater than 7. See
Reaction, soil.

Alluvium - A general term for all deposits of rivers and
streams. Usually refers to recent deposits.

Apron - A relatively gentle slope at the foot of a steeper
slope and formed by materials from the steeper,
upper slope.

Arable soil - Soil suitable for plowing and cultivation.

1/3 Atmosphere moisture - The moisture percentage on a
dry weight basis of a soil sample that has been air
dried, screened, saturated and subjected to a soil
moisture tension of 345 cm of water through a
permeable membrane for a period of 48 hours. It
approximates the soil moisture retention capacity.

Available soil moisture- Theportion of water inasoil that
can be readily absorbed by plant roots. generally
considered to be that water held in the soil up to
approximately 15 atmospheres pressure.

Bedrock - Thesolid rock that underlies soil and regolith or
that is exposed at the surface.

Blanket - A mantle of unconsolidated materias thick
enough to mask minor irregularities in the
underlying unit but still conforming to the general
underlying topography.

Bog - see section under Wetland Classification.
Boulders- Stoneswhich arelarger than 60 cmin diameter.

Brunisol, Brunisolic soil - see section under Soil

Classification.

Calcareous soil - Soil containing sufficient calcium
carbonate (often with magnesium carbonate) to
effervesce visibly when treated with hydrochloric
acid.

Calcium Carbonate Equivalent - Refers to the percent of
carbonates in the soil expressed on the basis of
calcium carbonate. Terms used to express the
carbonate contents of soils are:

noncalcareous. . . ......... <1%
weakly calcareous. . . .. . ... 1-5%
moderately calcareous. . . . . . 6-15%
strongly calcareous. . . . . .. 16-25%
v. strongly calcareous. . . . . 26-40%
extremely calcareous. . . . .. >40%

Chernozem, Chernozemic soil - See section under Soil
Classification.

Clay - As a soil separate, the mineral soil particles less
than 0.002 mm in diameter: usualy consisting
largely of clay minerals. Asasoil textural class, soil
materials that contain 40 or more percent clay, less
than 45 percent sand and less than 40 percent silt.

Cobbles - Rock fragments 8 to 25 cm in diameter.

Colluvial - Mineral deposits that have reached their
present position in the landscape by direct, gravity-
induced movement. The materiadls are usually
moderately to well stratified, non to poorly sorted
with any range of particlesizesfrom clay to boulders
and blocks.
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Colour - Soil colours are compared with aMunsell colour
chart. The Munsell system specifies the relative
degrees of the three simple variables of colour: hue,
value and chroma. For example: 10Y R 6/4 means a
hue of 10YR, avalue of 6, and achromaof 4, and is
described as light yellowish brown.

Contour - An imaginary line connecting points of equal
elevation on the land surface.

Cover - This term generally has one of the following

meanings.
1. Vegetation or other material providing
protection

2. Inforestry, low growing shrubsand herbaceous
plants under trees (i.e., ground cover vs. tree
cover)

3. Any vegetation producing a protective mat on
or just above the soil surface.

Creep (soil) - Slow mass movement of soil and soil
material down rather steep slopes primarily under
theinfluence of gravity, but aided by saturation with
water and by alternate freezing and thawing.

Cryosol, Cryosolic _soil - see section under Soil

Classification

Degree-day - This is a measure of the departure of
temperature for a day from some reference
temperature. For example to obtain the growing
degree-days over 5°C for a single day the mean
temperature for that day is calculated by adding
together the maximum and minimum temperature
and dividing the total by 2. The mean is then
subtracted from the selected reference temperature,
inthiscase 5°C, such that each degree Celsiusabove
5°C is counted as 1 degree-day.

Delta- A fluvial or glaciofluvial fan shaped deposit at the
mouth of ariver that emptiesinto alake or sea.

Deltaic deposit - Surficial material originially
deposited by ariver emptying into alake or sea.

Drainage (soil) - (1) The rapidity and extent of the
removal of water from the soil by runoff and flow

through the soil to underground spaces. (2) As a
condition of the soil, it refers to the frequency and
duration of periods when the soil is free of
saturation.

Drainage in soil reports is described on the
basis of actual moisture content in excess of field
capacity and length of the saturation period within
the plant root zone. Theterms are as follows:

Very rapidly drained - Water is removed from the
soil very rapidly in relation to supply. Excesswater
flows downward very rapidly if underlying material
is pervious. There may be very rapid subsurface
flow during heavy rainfall provided there is a steep
gradient. Soils have very low available water
storage capacity (usualy lessthan 2.5 cm) withinthe
control section and are usually coarse in texture, or
shallow, or both. Water source is precipitation.

Rapidly drained - Water is removed from the soil
rapidly in relation to supply. Excess water flows
downward if underlying material is pervious.
Subsurface flow may occur on steep gradients
during heavy rainfall. Soilshavelow availablewater
storage capacity (2.5-4 cm) within the control
section, and areusually coarseintexture, or shallow,
or both. Water source is precipitation.

Well drained - Water is removed from the soil
readily but not rapidly. Excess water flows
downward readily into underlying pervious material
or lateraly as subsurface flow. Soils have
intermediate available water storage capacity (4-5
cm) within the control section, and are generally
intermediate in texture and depth. Water source is
precipitation. On slopes subsurface flow may occur
for short durations but additions are equalled by
losses. These soilsare usually free of mottleswithin
100 cm of the surface but may be mottled below this
depth. Soil horizons are usually bright colored.
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Moderately well drained - Water is removed from
the soil somewhat slowly in relation to supply.
Excess water is removed somewhat slowly due to
low perviousness, shallow water table, lack of
gradient, or some combination of these. Soils have
an intermediate to high water storage capacity (5-
6cm) within the control section and are usually
medium to fine in texture. Soils are commonly
mottled in the 50 to 100 cm depth. Colors are dull
brown in the subsoil with stains and mottles.

Imperfectly drained - Water isremoved from the soil
sufficiently slowly in relation to supply to keep the
soil wet for asignificant part of the growing season.
Excesswater movesd owly downwardif precipitation
is in magor supply. If subsurface water or
groundwater, or both, is the main source, flow rate
may vary but the soil remains wet for a significant
part of the growing season. Precipitationisthemain
source if available water storage capacity is high;
contribution by subsurface flow or groundwater
flow, or both, increases as the available water
storage capacity decreases. Soils have awiderange
inavailablewater supply, texture, and depth, and are
gleyed phasesof well drained subgroups. Thesesoils
generally have mottling below the surfacelayersand
generally have duller colours with depth, generally
brownish gray with mottles of yellow and gray.

Poorly drained - Water is removed so slowly in
relation to supply that the soil remains wet for a
comparatively large part of the time the soil is not
frozen. Excesswater isevident inthesoil for alarge
part of the time. Subsurface flow or groundwater
flow, or both, in addition to precipitation are main
water sources, there may also be a perched water
table, with precipitation exceeding
evapotranspiration. Poorly drained soilshaveawide
range in available water storage capacity, texture,
and depth, and are gleyed subgroups, Gleysols, and
Organic soils.

Very poorly drained - Water isremoved from the soil
so slowly that the water table remains at or on the
surface for the greater part of the time the soil is not
frozen. Excess water is present in the soil for the
greater part of the time. Groundwater flow and
subsurface flow are major water sources.
Precipitation is less important except where thereis

a perched water table with precipitation exceeding
evapotranspiration. These soilshaveawiderangein
available water storage capacity, texture, and depth,
and are either Gleysolic or Organic.

Dryland farming - The practice of crop productioninlow
rainfall areas without irrigation.

Eluvial horizon - A horizon from which material has been
removed in solution or in water suspension.

Ealian - Mineral sedimentsthat have beentransported and
deposited by wind action. The materials generally
consist of medium to fine sand and coarse silt
particle sizes, that iswell sorted, poorly compacted,
and may show internal structures such as cross
bedding or ripple laminae, or may be massive.

Erosion - The wearing away of the land surface by
detachment and transport of soil and rock material
through the action of moving water, wind or other
geological processes.

Evapotranspiration - The combined loss of water from a
given area, and during a specific period of time, by
evaporation from the soil surface and transpiration
from plants.

Fan - A fan-shaped form similar to the segment of a cone
and having a perceptible gradient from the apex to
the toe.

Fen - see section under Wetland Classification.

Fibric - The least decomposed of all organic materias;
thereisalarge amount of well preserved fibrethat is
readily identifiable as to botanical origin. Fibres
retain, for the most part, their character upon
rubbing.

Flood plain - The land bordering a stream, built up of
sediments from overflow of the stream and subject
to inundation when the stream is at flood stage.
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Fluvial - All sediments past and present, deposited by
flowing water, including glaciofluvial deposits.
Sediments generally consist of gravel and sand with
a minor fraction of silt and clay. The gravels are
typically rounded and contain interstitial sand.
Fluvial sediments are commonly moderately to well
sorted and display stratification, but massive,
nonsorted fluvial gravels do occur. Finer textured
Fluvial deposits of modern rivers are termed
Alluvium.

Frost heave -. The raising of the surface caused by icein
the subsoil.

Frost heaved stones - Stones that have been moved
to the soil surface through frost action.

Glaciofluvia - Mineral materials moved by glaciers and
subsequently sorted and deposited by streams
flowing from the melting ice. These deposits are
stratified and may occur in the form of outwash
plains, deltas, kames, eskers and kame terraces.

Glaciolacustrine - Lacustrine material s deposited in lakes
that were in contact with glacial ice.

Glaciomarine - Materials of glacial origin laid downin a
marine environment, as a result of settling from
melting, floating ice and ice shelves.

Gleyed soil - An imperfectly or poorly drained soil in
which the material has been modified by reduction
or aternating reduction and oxidation. These soils
have lower chromas or more prominent mottling or
both in some horizons than the associated well-
drained soil.

Gleysol, Gleysolic soil - see section under Soil

Classification.

Gravel - Rock fragments 2 mmto 7.5 cm in diameter.

Ground moraine- An unsorted mixture of rocks, boulders,
sand, silt and clay deposited by glacial ice. The
predominant material istill; most till is thought to
have accumulated under the ice by lodgment, but
sometill hasbeen let down from the upper surface of
theiceby ablation. Resorting and modification may
have taken place to some extent by wave action of
glacial melt waters. Thetopography iscommonly in
the form of undulating plains with gently sloping
hills and enclosed depressions, but steeper sloping
hummaocks or hillocks are also widespread.

Groundwater - Water beneath the soil surface, usualy
under conditions where the voids are completely
filled with water (saturation).

Horizon (soil) - A layer in the soil profile, usually
approximately parallel to the land surface with more

or less well-defined characteristics that have been
produced through the operation of soil forming
processes.

Humic - Highly decomposed organic material; small
amounts of fibre may be present that can be
identified as to their botanical origin. Fibres can be
easily destroyed by rubbing.

Hummocky - A very complex sequence of slopes
extending from somewhat rounded depressions or
kettles of various sizesto irregular to conical knolls
or knobs. There is a general lack of concordance
between knolls or depressions. Slopes are generally
between 9-70% (5-35 degrees).

[lluvial horizon - A soil horizon in which material carried
from an overlying layer has been precipitated from
solution or deposited from suspension. The layer of
accumulation.

Impeded drainage - A condition that hinders the
movement of water by gravity through the soils.

Inclined - A doping, unidirectional surface with a
generally constant slope not broken by marked
irregularities. Slopes are 2-70% (1-35 degrees). The
form of inclined slopes is not related to the initial
mode of origin of the underlying material.
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Infiltration - The downward entry of water into the soil.

Irrigation - The artificial application of water to the soil
for the benefit of growing crops.

Lacustrine - Mineral sediments that either have settled
from suspension in bodies of standing fresh water or
have accumulated at their margins through wave
action. The sediments generally consist of either
stratified or varved (layered annua deposits) fine
sand, silt, and clay deposited on the lake bed; or
moderately well sorted and stratified sand and
coarser materialsthat are beach and other near-shore
sedimentstransported and deposited by wave action.

Landscape - All the natural features such asfields, hills,
forest, water, etc., which distinguish one part of the
earth’s surface from another part.

Leaching - The remova from the soil of materias in
solution.

Level - A flat or very gentle sloping , unidirectional
surfacewith agenerally constant slope not broken by
marked elevations and depressions. Slopes are
generally less than 2% (1 degree).

Luvisol, Luvisolic soil - see section under Sail

Classification.

Marine - Minera materials that have settled from
suspension in salt or brackish water bodies or have
accumulated at their margins through shoreline
processes such as wave action and longshore drift.
These materials generally consist of unconsolidated
deposits of clay, silt, sand, or gravel that are well to
moderately well sorted and well dtratified to
moderately stratified (in some places containing
shells).

Marsh - see section under Wetland Classification.

mas - metres above mean sealevel.

Mesic - Organic material in an intermediate stage of
decomposition; intermediate amounts of fibre are

present that can be identified as to their botanical
origin.

Mesophyte - A plant that grows under intermediate
moisture conditions.

Microrelief - Small scale, local differences in relief
including mounds, swales or hollows.

Morainal - Mineral deposits that been transported
beneath, beside, on, within and in front of a glacier
and were not modified by any intermediate agent.
The sediments generally consist of well compacted
materials that are nonstratified and contain a
heterogeneous mixture of particlesizes, fromclay to
boulders.

Mottles - Irregularly marked spots or streaks, usually
yellow or orange but sometimes blue. They are
described in order of abundance (few, common,
many), size (fine, medium, coarse) and contrast
(faint, distinct, prominent). Mottlesin soilsindicate
poor aeration and lack of good drainage.

Organic carbon - Carbon derived from plant and animal
residues.

Organic material - The soil material that occurs as peat
deposits or as thin organic mats on the soil surface
and contains >30% organic matter by weight.

Organic matter - Thefraction of the soil which consists of
plant and animal residues at various stages of
decomposition, cells and tissues of soil organisms
and substances synthesized by the soil population. It
isdetermined on soilsthat have been sieved through
a2.0 mm sieve. It is estimated by multiplying the
organic carbon by afactor of 1.72.

Organic soil - see section under Soil Classification.

Outwash - Sediments*“washed out” beyond theglacier by
flowing water and laid down in thin beds or strata.
Particle size may range from boulders to silt.

Parent material - The unaltered or essentially unaltered
mineral or organic material from which the soil
profile devel ops by pedogenic processes.
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Particlesize, soil - Thegrainsizedistribution of thewhole
soil including the coarse fraction. It differs from
texture, which refers to the fine earth (less than
2mm) fraction only.

The particle-size classes are as follows:

Fragmental - Stones, cobbles and gravel, with too
little fine earth to fill interstices larger than 1 mm.

Sandy-skeletal - Particles coarser than 2 mm occupy
35% or more by volumewith enough fineearth tofill
intersticeslarger than 1 mm; thefraction finer than 2
mm is that defined for the sandy particle size class.

L oamy-skeletal - Particles2 mm-25 cm occupy 35%
or more by volume with enough fine earth to fill
intersticeslarger than 1 mm; thefraction finer than 2
mm isthat defined for the loamy particle-size class.

Clayey-skeletal - Particles2 mm-25 cm occupy 35%
or more by volume with enough fine earth to fill
intersticeslarger than 1 mm; thefraction finer than 2
mm isthat defined for the clayey particle size class.

Sandy - The texture of the fine earth includes sands
and loamy sands, exclusive of loamy very fine sand
and very fine sand textures; particles 2 mm- 25 cm
occupy less than 35% by volume.

Loamy - Thetexture of thefineearthincludesloamy
very finesand, very finesand, and finer textureswith
less than 35% clay; particles 2 mm-25 cm occupy
less than 35% by volume.

Coarse-loamy - A loamy particlesizethat has 15% or
moreby weight of finesand (0.25-0.1 mm) or coarser
particles, including fragments up to 7.5 cm, and has
less than 18% clay in the fine earth fraction.

Fine-loamy - A loamy particle size that has 15% or
moreby weight of finesand (0.25-0.1 mm) or coarser
particles, including fragments up to 7.5 cm, and has
18-35% clay in the fine earth fraction.

Coarse-silty - A loamy particlesizethat haslessthan
15% of fine sand (0.25-0.1 mm) or coarser particles,
including fragments up to 7.5 cm, and has less than
18% clay in the fine earth fraction.

Fine-silty - A loamy particle size that has less than
15% of fine sand (0.25-0.1 mm) or coarser particles,
including fragments up to 7.5 cm, and has 18-35%
clay in the fine earth fraction.

Clayey - Thefineearth contains 35% or moreclay by
weight and particles 2mm-25 cm occupy less than
35% by volume.

Fine-clayey - A clayey particle size that has 35-60%
clay in the fine earth fraction.

Very-fine-clayey - A clayey particle size that has
60% or more clay in the fine earth fraction.

Ped - An individual soil aggregate such as a granule,
prism or block formed by natural processes (in
contrast with a clod which is formed artificialy).

Pedology - Those aspects of soil science involving
constitution, distribution, genesis and classification
of soils.

Pedon - It is the smallest, three-dimensional unit at the
surface of the earth that is considered as a soil.

Percolation - The downward movement of water through
soil; specifically, the downward flow of water in
saturated or nearly saturated soil at hydraulic
gradients of 1.0 or less.

Permafrost - The condition of ground (soil and/or rock) in
which it remains at or below 0°C for at least two
years. Permafrost is usually associated with frozen
ground water intheform of icecrystals, veiniceand/
or ice lenses.

Permafrost table - The upper boundary of permafrost,
usually coincident with the lower limit of seasonal
thaw (active layer).

Permeability - The ease with which water and air pass
through the soil to al parts of the profile. See
hydraulic conductivity.
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pH - Theintensity of acidity and alkalinity, expressed as
the negative logarithm of the hydrogen ion
concentration. A pH of 7 is neutral, lower values
indicate acidity and higher values akalinity (see
Reaction, soil).

Potential Evapotranspiration (PE) - The maximum
quantity of water capable of being lost as water
vapour, inagiven climate, by acontinuous stretch of
vegetation covering the whole ground and well
supplied with water.

Profile, soil - A vertical section of the soil through al its
horizons and extending into the parent material.

Reaction, soil - The acidity or alkalinity of a soil.Soail
reaction classes are characterized as follows;

extremelyacid.......... pH<4.5
very strongly acid . . . . . .. 45t05.0
strongly acid . .. ....... 51to55
mediumacid........... 561t06.0
dightlyacid............ 6.1t06.5
neutral ................ 6.6t07.3
mildly akaline......... 74t07.8
mod. akaline........... 791084
strongly alkaline. ........ 8.5t09.0
very strongly akaline........ >9.0

Regalith - The unconsolidated mantle of weathered rock
and soil material on the earth’ s surface.

Regosol, Regosolic soil - see section under Soil

Classification.

Relief - The elevation of inequalities of the land surface
when considered collectively.

Ridged - A long, narrow elevation of the surface, usually
sharp crested with steep sides. The ridges may be
paralel, subparalel, or intersecting.

Ralling - A very regular sequence of moderate slopes
extending from rounded, sometimes confined
concave depressions to broad, rounded convexities
producing a wavelike pattern of moderate relief.
Slopelengthisoften 1.6 km or greater and gradients
are greater than 5% (3 degrees).

Runoff - The portion of the total precipitation on an area
that flows away through stream channels. Surface
runoff doesnot enter thesoil. Groundwater runoff or
seepage flow from groundwater enters the soil
before reaching the stream.

Saline Sail - A nonalkalinesoil containing solublesaltsin
such quantitiesthat they interfere with the growth of
most crop plants.

Salt-Affected Soil - Soil that hasbeen adversely modified
for the growth of most crop plants by the presence of
certain types of exchangeable ions or of soluble
salts. Itincludessoilshaving an excessof salts, or an
excess of exchangeable sodium or both.

d -

A soil particle between 0.05 and 2.0 mm in
diameter. The textura class name for any soil
containing 85 percent or more of sand and not more
than 10 percent of clay.

Seepage -
1. The escape of water downward through the soil.
2. The emergence of water from the soil along an
extensivelineof surfacein contrast to aspring where
water emerges from alocal spot.

Shallow Water - see section under Wetland Classification.

Sail, Series - see section under Soil Classification.

Soil - The unconsolidated mineral material on the
immediate surface of the earth that serves as a
natural medium for the growth of land plants. Soil
has been subjected to and influenced by genetic and
environmental factors of: parent material, climate
(including moisture and temperature effects),
macro- and microorganisms, and topography, al
acting over aperiod of time.
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Soil

Classification - The Canadian System of Soil
Classification is a hierarchical one in which the
classes are conceptual, based on the generalization
of properties of real bodies of soil. The categoriesin
the system are Order, Great Group, Subgroup,
Family, and Series, with the Pedon as basic unit of
soil. Abridged definitions for a number of Orders
and Great Groups are presented below. For more
detailed information consult: Soil Classification
Working Group. 1998. The Canadian System of Sail
Classification. Agric. and Agri-Food Can. Publ.
1646 (revised). 187 pp.

Brunisolic Order - Soils of the Brunisolic order have

sufficient development to exclude the soils from the
Regosolic order, but lack the degrees or kinds of
horizon development specified for soils of the other
orders. The central concept of the order is that of
soils formed under forest and having brownish
coloured Bm horizons, but the order also includes
soils of various colourswith both Ae horizonsand B
horizons having dlight accumulations of either clay,
or amorphous Al and Fe compounds, or both.

Eutric Brunisol - Theseare Brunisolic soilsthat have
a relatively high degree of base saturation as
indicated by their pH and lack awell-devel oped
mineral-organic surface horizon. They occur
mainly on parent material of high base status
under forest or shrub vegetationinawiderange
of climates.

Dystric Brunisol - These are acid Brunisolsthat lack
a well developed mineral-organic surface
horizon. They occur widely, usually on parent
materials of |ow base statusand typically under
forest vegetation.

Chernozemic Order - The general concept of the

Chernozemic order is that of well to imperfectly
drained soils having surface horizons darkened by
the accumulation of organic matter from the
decomposition of xerophytic or mesophytic grasses
and forbs representative of grassland communities
or of grassland-forest communities with associated
shrubs and forbs.

Black Chernozem - These Chernozemic soils have

A horizonsdark in colour and commonly thick.
Black Chernozemsusually occur in association
with a native vegetation of mesophytic grasses
and forbs or with mixed grass, forb, and tree
cover. The soil climate of this great group is
typically cold, and subhumid.

Dark Gray Chernozem - These soils have
chernozemic A horizons with characteristics
indicative of eluviation associated with soils
developed under forest vegetation. Dark Gray
Chernozems usually occur under mixed native
vegetation of trees, shrubs, forbs, and grassesin
forest-grassland transition zones in areas of
cold, subhumid soil climate.

Cryosolic Order - Soilsof the Cryoslic order areformedin

either minera or organic materials that have
permafrost either within 1 m of the surface or within
2 m if the pedon has been strongly cryoturbated
laterally within the active layer, as indicated by
disrupted, mixed, or broken horizons. They have a
mean annual temperature of less than or equa to
0°C.

Turbic Cryosol - Turbic Cryosols are mineral soils
that have permafrost within 2 m of the surface
and show marked evidence of cryoturbation
laterally within the activelayer, asindicated by
disrupted or mixed or broken horizons, or
displaced material or a combination of both.

Static Cryosol - These Cryosolic soils have
permafrost within 1 m of the surface but show
little or no evidence of cryoturbation or
features that indicate cryoturbation.

Organic Cryosol - These Cryosols have developed
primarily from organic material and are
underlain by permafrost within 1 m of the
surface.
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Gleysolic Order - An order of soils developed under wet

conditions and permanent or periodic reduction.
They occur under a wide range of climatic
conditions.

Luvic Gleysol - These Gleysolic soilshaveaneluvial
A horizon and asilicate clay enriched (illuvial)
B horizon. They may have up to 40 cm of mixed
peat or 60 cm of fibric moss peat onthe surface.

Humic Gleysol - These Gleysolic soils have a dark-
coloured (organic enriched) A horizon. They
may have up to 40 cm of mixed peat or 60 cm of
fibric moss peat on the surface.

Gleysal - These Gleysolic soilsmay or may not have
a thin Ah horizon over mottled gray or
brownish gleyed material. They may haveupto
40 cm of mixed peat or 60 cm of fibric moss
peat on the surface.

Luvisolic Order - Soils of the Luvisolic order generaly

have light-coloured, eluvia horizons and have
illuvial B horizons in which silicate clay has been
accumulated. These soils develop characteristically
inwell toimperfectly drained sites, in sandy loamto
clay, base saturated parent material under forest
vegetation in subhumid to humid, mild to very cold
climates.

Gray Luvisol - These Luvisolic soilsusually havel,
F, and H horizons (duff layer) and may or may
not have a degraded, organic enriched A
horizon. They occur typically under boreal or
mixed forest vegetation and in forest-grassland
transition zones under awide range of climatic
conditions.

Organic Order - Soils of the Organic order are composed

largely of organic materials. They include, most of
the soilscommonly known as peat, muck, or bog and
fen soils. Most organic soilsare saturated with water
for prolonged periods. These soils occur widely in
poorly and very poorly drained depressions and
level areas in regions of subhumid to perhumid
climate and are derived from vegetation that grows
in such sites.

Fibrisol - These are Organic soilsthat are composed
largely of relatively undecomposed fibric
organic material. They occur extensively in
peat deposits dominated by Sphagnum mosses.

Mesisol - These are Organic soilsthat are at a stage
of decomposition intermediate between
Fibrisols and Humisols. They occur on all
types of peatland but are especially widespread
infens.

Humisol - These are Organic soils that are at the
most advanced stage of decomposition. They
are not widespread and most are associated
with swamp peatlands.

Regosolic Order - Regosolic soils have such weak

pedogeni c devel opment that they have no diagnostic
B or A horizon, nor do they have strong gleying, or
permafrost within 1 or 2 m from the surface. They
are often associated with recent alluvium, and active
eolian deposits.

Solonetzic Order - Soils of the Solonetzic order have B

horizons that are very hard when dry and swell to a
sticky mass of very low permeability when wet.
They occur on saline parent materials. Most have a
native cover of grasses and forbs.
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Vertisolic Order - Soils of the Vertisolic order occur in
heavy textured materials and have shrink-swell
characteristics. The central concept of the order is
that of soilsinwhich cracking, argillipedoturbation,
and massmovement, asevidenced by the presence of
dlickensides and severe disruption within the control
section, are the dominant soil-forming processes.

Humic Vertisol - These vertisolic soils have adark
coloured A horizon. They occur under native
vegetation of mesophytic grasses and forbs or
mixed grass, forb and tree cover.

Soil Survey - The systematic examination, description,
classification, and mapping of soil in an area.

Soil texture - The relative proportions of the fine earth
(lessthan 2 mm.) fraction of asoil. Thesizerange of
the constituent primary particles are as follows:

Diameter (mm)

Very coarsesand 2.0-1.0
Coarse sand 1.0-05
Medium sand 0.5-0.25
Fine sand 0.25-0.10
Very fine sand 0.10-0.05
Silt 0.05-0.002
Clay <0.002
Fine clay < 0.0002

Solum - The upper horizons of a soil above the parent
material andinwhich the processes of soil formation
are active. It usually comprises the A and B
horizons.

Steep - Erosional slopesgreater than 70% (35 degrees), on
both consolidated and unconsolidated materials.
The form of a steep erosiona dope on
unconsolidated materials is not related to the initial
mode of the origin of the underlying material.

Stones- Rock fragments greater than 25 cm in diameter.

Stoniness - The percentage of land surface occupied by
stones.

Stratified materials - Unconsolidated sand, silt and clay
arranged in strata or layers. In stratified materials, a
bed is a unit layer distinctly separable from other
layers and is one or more cm thick but alaminaisa
similar layer lessthan 1 cm thick.

Structure - The combination or arrangement of primary
soil particles into aggregates of secondary soil
particles, units or peds, which are separated from
each other by surfaces of weakness. Structure is
expressed in terms of distinctness of the aggregate,
size, and shape.

Swamp - See section under Wetland Classification.

Terraced - Scarp face and the horizontal or gently inclined
surface (tread) above it.

Till, glacial - Unstratified glacial deposits consisting of
clay, sand, gravel, and bouldersintermingled in any
proportion.

Topography - Refers to the percent slope and the pattern
or frequency of slopesin different directions. A set
of 10 slope classes are used to denote the dominant
but not necessarily most abundant slopes within a

mapping unit.

Slope Slope Percent Approx.
Class Name sope degrees
1 level 0.0-0.5 0

2 nearly level 0.5-2.5 0.3-1.5
3 very gentle 2-5 1-3

4 gentle 6-9 3.5-5

5 moderate  10-15 6-8.5

6 strong 16-30 9-17

7 very strong 31-45 17-24

8 extreme 46-70 25-35

9 steep 71-100 35-45
10 very steep >100 >45

Underground runoff - (or seepage) Water flowing towards
stream channels after infiltration into the ground.
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Undulating - A very regular sequence of gentle slopesthat
extendsfrom rounded, sometimesconfined concavities
to broad rounded convexities producing a wavelike
pattern of low local relief. Slope length is generally
less than 0.8 km and the dominant gradient of slopes
is2-5% (1-3 degrees).

Varve- A distinct band representing the annual depositin
sedimentary materials regardless of origin and
usually consisting of two layers, one thick light
coloured layer of silt and fine sand laid down in the
spring and summer, and the other a thin, dark
coloured layer of clay laid down inthefall and winter.

Veneer - Unconsolidated materials too thin to mask the
minor irregularities of the underlying unit surface. A
veneer will range from 10 cmto 1 min thickness and
will possess no form typical of the material’ sgenesis.

Water-holding capacity - The ability of a soil to hold
water against the force of gravity in afreely drained
soil.

Weathering - The physical and chemical disintegration,
alteration and decomposition of rocksand mineralsat
or near the earth’ s surface by atmospheric agents.

Wetland Classification - The Canadian Wetland
Classification System contains three hierarchical
levels: (1) class, (2) form, and (3) type. Five classes
are recognized on the basis of the overall genetic
origin of wetland ecosystems. Formsaredifferentiated
on the basis of surface morphology, surface pattern,
water type, and morphology of underlying mineral
soil. Types are classified according to vegetation
physiognomy. (National Wetlands Working Group
[NWWG), 1997).

Below are given the class definitions and descriptions for
the five wetland classes, and definitions and descriptions
for selected wetland formsfor each class. The definitions
and descriptions are abridged versions from the ones
published by NWWG (1997).

Bog Wetland Class- A bog is a peat landform which is

characterized by a variety of shapes and sizes. The
bog surface, which is raised or level with the
surrounding terrain, is virtually unaffected by runoff
watersor groundwatersfrom the surrounding mineral
soils. Generally the water tableisat or slightly below
the bog surface. Asthe bog surfaceisraised, soisthe
bog water table relative to the elevation of the water
table at the edges of the bog. Precipitation, fog and
snowmelt are the primary sources and thus, all bog
are ombrogenous. Given that precipitation does not
contain dissolved minerals and is mildly acidic, the
surface bog waters are consequently low in dissolved
minerals and acidic. Bog water acidity, usually
between pH 4.0 and 4.8 is enhanced due to the
organic acids that form during decomposition of the
peat and the acids present within Sophagnum leaves.

Bogs may be treed or treeless, and they are usually
covered with Sphagnum spp. and ericaceous shrubs.
Thedriest bogs, especially in permafrost terrain, may
be covered by dwarf shrubs and lichens. The
dominant peat materials are poorly to moderately
decomposed Sphagnum and woody peat, possibly
with some sedge peat mixed throughout, especially in
the deepest parts of the bog. The soils are mainly
Fibrisols, Mesisols, and Organic Cryosol s (permafrost
soils).

Basin Bog - Basin bogs are situated in basins with a
flat surface acrossthe entire peatland. Thereare
no surface feeder streams. Water is received
from precipitation (rain and snowmelt) and
runoff from the immediate surroundings of the
basin. The thickest accumulation of peat is
generally in the centre of the basin.

Blanket Bog - Blanket bogs are expansive and
widespread peatlands that cover gentle slopes
around valleys and on hillsides. The surface is
uniform and lacks pools. Peat depths seldom
exceed 2 m.

313



Collapse Scar Bog - Collapse scar bogsarecircular or

oval-shaped wet depressions in perennialy
frozen peatland. They originated as perennially
frozen peatland and subsequently the permafrost
thawed which caused the surface to subside.
Surface waters are poor in dissolved minerals
because they are not affected by mineral-rich
waters in adjacent fens.

Domed Bog - Domed bogs are usually at least 500 m

in diameter, with a convex surface which can be
several metres higher than the edges of the
wetland and surrounding terrain. Drainage
radiates outwards from the centre, the highest
part of the bog. Peat depth isusually in excess of
3m.

Flat Bog - Flat bogs are not confined by a discreet

basin and, therefore, occur in broad, poorly
defined lowland areas. These bogs are not found
on sloping terrain. The surface is more or less
uniform and featureless and the depth of the peat
is generally uniform across the entire peatland.

Northern Plateau Bog - Northern plateau bogs are

raised bogs elevated 0.5-1 m higher than the
surrounding fen. The surface is more or less flat
and contains numerous small shallow pools. The
bog may be teardrop-shaped in northern regions
with the pointed end oriented in the downslope
direction.

PalsaBog - Palsabogsaremoundsof perennially peat

and mineral soil, upto 5 m high, withamaximum
diameter of 100 m. The surface is convex in
shapeand highly uneven. Collapse scar bogs may
be found in association with palsa bogs. Fens
commonly occur around palsa bogs.

Peat Plateau Bog - Peat plateau bogs are composed of

perennially frozen peat and are sharply defined.
The surface sits about 1 m higher than unfrozen
fen that surrounds it. The surface is relatively
flat, even and covers large areas. Peat plateau
bogs appear to have developed under non-
permafrost conditions and which subsequently
became elevated and permanently frozen.
Collapse scar bogs are commonly found with
peat plateau bogs. These bogs are common in
areas of discontinuous permafrost.

Polygonal Pest Plateau Bog - Polygonal peat plateau

bogs are frozen bogs, rising about 1 m above the
surrounding fen. The surface is relatively flat,
scored by a polygonal pattern of trenches that
developed over ice wedges. The permafrost and
ice wedges developed in peat originaly
deposited in a non-permafrost environment.

String Bog - String bogs have apattern of narrow (2to

3mwide), low (lessthan 1 m high) ridges of peat
oriented at right angles to the direction of
drainage. Wet depressions or pools occur
betweentheridges. Thewater and peat arelow in
dissolved minerals because the water originated
in other ombrotrophic wetlands. Peat thickness
exceeds 1 m.

Veneer Bog - Veneer bogs occur on gentle slopesthat

are underlain by discontinuous permafrost.
Although drainage is predominantly below the
bog surface, surface flow may occur in poorly
defined drainage ways during peak runoff. Peat
thicknessis usually lessthan 1.5 m.
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Fen Wetland Class - A fen is a peatland with a
fluctuating water table. The waters in fens are rich in
dissolved minerals and, therefore, are minerotrophic.
Groundwater and surface water movement is a common
characteristic of fens. Surface flow may be directed
through channels, pools, and other open water bodies that
can form characteristic surface patterns. The dominant
materials are moderately decomposed sedge and brown
moss peats of variable thickness.

The soils are mainly Mesisols, Humisols, and
Organic Cryosols. The vegetation consists
predominantly of sedges, grasses, reeds, and brown
mosses with some shrubs and, at times, a sparsetree

layer.

Basin Fen - Basinsfens are topographically confined
tobasins. The basinsmay beentirely isolated and
closed to both surface inflow or outflow feeder
streams, or they may lack only inflowing streams
but will have surface outflow. Most of the water
isderived from any combination of sourcesfrom
precipitation falling directly on the fen, surface
runoff from the surrounding <Slopes and
groundwater. The chemistry of the fen surface
water, therefore, reflects the origin of the water
entering the fen and the flow characteristics
within the fen. The surface of the fen can be flat
or dlightly concave. The thickness of the peat is
variable, most oftenin excessof 2 m, and consists
mainly of mesic peat. Some basins originate as
open water wetlands which later fill in and
become grown over by fen vegetation.

Collapse Scar Fen - Collapse scar fens are small
peatlands that originated through the subsidence
of a part of a frozen peatland. Melting of the
permafrost in frozen peatlands causes the
peatland surface to subside to the same level or
bel ow the water table around thefrozen peatland.
The collapse scars are often circular or oval in
outline, usually occur at the edge of the frozen
peatland. Dead trees leaning in al directions
(“drunken forest™) and other drowned vegetation
are characteristic. The peat is deep, usualy in
excess of 2 m, and consists of the peat of the
collapsed section and debris from the drowned
vegetation. Collapse scars are wet.

Horizontal Fen - Horizontal fens occupy broad, ill

defined depressions. They occur on gentle slopes
and are characterized by featureless surfaces.
They are usualy uniformly vegetated by
graminoid, shrub or tree species. Some patterns,
such as water tracks or somewhat drier treed
“islands’ may be present. Peat thickness varies
from 2 to 3 m, depending on the topography of
the underlying mineral substrate. Fibric peat is
commonly found over mesic peat.

String Fen - String fens develop on sloping terrain

and are characterized by narrow, peaty ridges
(“strings’) that enclose open water pools or
depressions of open water (“flarks’) or wet
surfaces. The strings develop at right angles to
the direction of surfaceflow. Thesestringsact as
small dams which impede water flow. The
configuration and spacing of the strings appear to
relate to the slope gradient: the strings are more
closely spaced on steep slopes, and farther apart
and more poorly defined on gentler gradients.
String fens display four distinctive subforms
based on peat thickness, surface configuration
and drainage conditions. Two are presented
below:

Net Fen - These fens display a broad pattern of
low, interconnected peat ridges, often resembling
a polygonal pattern, although permafrost is not
present. The ridges enclose wet hollows or
shallow pools. Thefen surfaceisamost flat. The
peat is usually deep (less than 3 m), consisting
mainly of moderately decomposed peat.

Northern Ribbed Fen - These fens have
subparallel, low peat ridges (“strings’) which
enclose elongated wet hollows or shallow pools.
Theridgesand hollowsareoriented perpendicul ar
to the direction to surface flow. The thickness of
peat generally exceeds2m, and it iscomposed of
moderately decomposed sedge and moss
remains. Trees often grow on the ridges.
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Marsh Wetland Class - A marsh is a wetland that has

shallow water, and has levels that usualy fluctuate
daily, seasonaly or annually due to tides, flooding,
evapotranspiration, groundwater recharge, or seepage
losses. Marshes may experience water level
drawdowns which will result in portions drying up
and exposing the sediments. Marshes receive their
water from the surrounding catchment as surface
runoff, stream inflow, precipitation, storm surges,
groundwater discharge, longshore currents and tidal
action. Marshes dependent upon surface runoff
usually retain less permanent water than sites
supplied by groundwater. The water table usually
remains at or below the soil surface, but soil water
remains within the rooting zone for most of the
growing season, except in years of extreme drought.

A marsh is a minerotrophic and usually eutrophic
wetland. Nutrients are derived from the substrate
through periodic aeration. High nutrient levels give
riseto the characteristic high productivity of vascular
plants and high decomposition rates of plant material
at the end of the growing season.

Soils and substrates encountered in marsh wetlands
typically range from mineral soilssuch asHumic and
Rego Gleysolsto organic soils such as Humisols and
Mesisols. Normally, marsh sediment is a mixture of
unconsolidated organic and inorganic material.

Basin Marsh - Basin marshes are situated in well-
defined basins and depressionsin inland regions
outside theinfluence of seawatersand seaspray.
They receivewatersfrom groundwater discharge,
surface runoff and stream and river flow. The
three subforms are presented below:

Discharge Basin Marsh - These marshes occupy
flat areas, depressions, basins, kettles or
sinkholes below the groundwater table. The
basins are usually much larger and deeper than
isolated basin marshes. The marsh receives most
of itswater as groundwater dischargethat is cold
and usually high in dissolved minerals.

Isolated Basin Marsh - These marshes occupy
topographically-defined basinsformed by glacial
erosional and depositional processes, slumping,
solution or ablation of unconsolidated deposits
and bedrock. There are no surface inlets or
outlets. The marsh receives water from rain,
snowmelt, surface runoff, and groundwater
discharge. The length of time that the marsh
retainswater is dependent upon water exchanges
with the groundwater table, the permeability of
geological substrates, and water losses by
evaporation.

Linked Basin Marsh - These marshes occupy
defined depressions that have channelized inlets
and outlets operating during periods of abundant
surfaceflow. Thelinked basin marshissubject to
intermittent surface and groundwater inflow,
primarily from the local watershed, but may
receive regiona inflow from beyond the local
catchment. This marsh wusually occupies
intermediate topographic positions and
intermittently contains water.

Coastal High Marsh - A marshinfluenced by brackish
or saline waters of tidal marine origin. It is
located above the mean high water level and is
inundated only by floodtides. It occurson marine
terraces, flats, embayments, or lagoons.

Coastal Low Marsh - A marsh influenced by brackish
or salinewatersof tidal origin. It islocated below
the mean high water level and isinundated daily.
It occurs on marine terraces, flats, embayments,
or lagoons.

Estuarine Marsh - Estuarine marshes are confined to
intertidal and supratidal zones of estuaries.
Water levels are subjected to tidal changes but
water levels do not change greatly as in other
tidd marshes. There is a maor input of
freshwater into these marshes which makes
estuarine marshes brackish to fresh. Vegetation
develops in zones in response to variations in
slope, water depth and salinity gradient. There
are four subforms of estuarine marshes
recognized: Estuarine Bay Marsh, Estuarine
Delta Marsh, Estuarine Lagoon Marsh, and
Estuarine Shore Marsh.

316



Floodplain Marsh - A marsh occurring on fluvia
floodplainsadjacent toriver channels. Themarsh
is subject to annual flooding and sedimentation
for various lengths of time., with possibly some
water impounded on the marsh following
flooding.

Kettle Marsh - A marsh usually occupying well-
defined elliptical catch basins located in
moraines and glaciofluvial or glaciolacustrine
landscapes. The kettles are moderately deep
bowls with moderately to steeply sloping sides.
Thewater sourcesare chiefly surface runoff from
local catchment areas and some interbasin flow
or groundwater inflow.

Lacustrine Marsh - Lacustrine marshes occur along
the shores of permanent inland, open water
bodies and lakes. Water sources are a
combination of input from adjacent lakes, rivers
and streams flowing into the | ake, surface runoff
from adjacent catchment, and groundwater
discharge. Such marshes have freshwater. Three
subforms are recognized: Lacustrine Bay Marsh,
Lacustrine Lagoon Marsh, and Lacustrine Shore
Marsh.

Shallow Basin Marsh - A marsh occurring in a
uniformly shallow depression or swale, having a
gradua gradient from the edge to the deepest
portion. The marsh edge may be poorly defined
due to rapidly receding water levels.

Riparian Marsh - Riparian marshes occupy riparian
zones of streams and rivers. They may receive
watersfrom precipitation, groundwater discharge,
and surface runoff, but are most closely linked to
water quality in an adjacent stream or river. Four
subforms of Riparian Marsh are recognized:
Riparian Delta Marsh, Riparian Floodplain
Marsh, Riparian Meltwater Marsh, and Riparian
Stream Marsh.

Tidal Marsh - Tidal marshes develop aong beaches,
bars, reefs, or inlets of sea coasts, protected from
waveactionand storm surges. Developmentison
coarse to fine-grained sediments in intertidal
zones and some supratidal zones influenced by
salt spray. Tidal marsh is flooded regularly by
tidal satwater with no mgor influence from
freshwater. Water is saline or brackish.
Vegetation community development is in
response to duration of exposure, Sope
gradients, distribution of tidal channels and
basins, and salinity. Four Tidal Marsh subforms
are recognized: Tidal Basin Marsh, Tidal Bay
Marsh, Tidal Channel Marsh, and Tidal Lagoon
Marsh.

Swamp Wetland Class - Swamps are treed or tall shrub

dominated wetlands that are influenced by
minerotrophic groundwater, either on mineral or
organic soils. The essential features of the swamp
class are the dominance of tall woody vegetation,
generally over 30% cover, and the wood-rich peat
laid down by this vegetation.

The water table is below the major portion of the
ground surface, and the dominant ground surfaceisa
hummocky ground surface that is 20 cm or more
above the average summer ground water level. It is
the aerated (or partly aerated) zone of substrates
above the water that is available for root growth of
trees and/or tall shrubs. Swamps occur on minera
soilsaswell ason peat. The texture of the underlying
mineral soilsisvariable, ranging from claysto sands,
and they frequently are Gleysols. When organic soils
develop, they are Mesisols or Humisols that arerich
in woody peat, at least in the surface layers.
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Flat Swamp - Flat swampsdevel op intopographically
defined basins, kettle holes or bedrock wherethe
water is derived by surface runoff, groundwater
or precipitation and occasionally by small
inflowing surface streams. Flat swvampsmay al so
occupy poorly defined basins such as those in
broad, shallow depressions in glacial lake beds
and outwash plains. Peat depths may be more
than 0.5 m to more than 2 min the centre. Three
Flat Swamp subforms are recognized of which
two are defined below:

Basin Swamp- Theseswampsaretopographically
defined in glacial features on ablation till plains.
The edges are well defined by the sides of the
basin and the surrounding mineral uplands,

Unconfirmed Flat Swamp - These swamps are
not topographically defined, often occurring in
glacial lakebeds or areas of glacia outwash.
These swamps lack obvious edges and well-
defined banks. They commonly occur as a broad
swamp in other kinds of wetlands.

Shallow Water Wetland Class - Shallow water wetlands

are distinct wetlands transitional between those
wetlandsthat are saturated or seasonally wet (i .e. bog,
fen, marsh or swamp) and permanent, deep water
bodies(i.e. lakes) usualy with adevel oped profundal
zone.

DeltaWater - Shallow ponds occurring on deltas that
have been impounded by the shifting of river
channels and the deposition of sediments.
Periodic flooding in the delta usually inundates
the delta water body.

Shallow Basin Water - Shallow ponds located in
gently sloping depressions, receiving water from
the catchment area. The basin edges are usually
poorly defined. Surplus water isdrained by open
outlets or by seepage.

Thermokarst Water - Shallow water body in abasin
formed by the thawing and subsidence of ice-rich
permafrost. The banks may be unstable due to
continuing thermal erosion.

Tundra Pool Water - Uniformly shallow water body
formed in lowlands covered by thin peat. The
shoresareformed by steep, but low (lessthan 0.3
m) banks of perennially frozen peat. Permafrost
usually occurs under the water bodies.

Slope Swamp - Slope swamps have surfaces that
slope downward. They occupy glacial lakebeds
and outwash areas, or can be associated with
other kinds of wetland. They may occur in
sloping drainage ways, on mineral or peaty soils.
Channels may be absent, but small channelswith
intermittent flow or small, partialy buried
channels may be present. Four Slope Swamp
subforms are recognized of which two are
presented bel ow:

Lagg Swamp - These swamps occur in the zone
between upland mineral terrain and a peatland
(swamp, fen or bog). Thelagg swampisawetland
distinctly enriched by runoff from the upland. Sur-
face water movement is parallel to the upland.

Peat Margin Swamp - These swamps have
sloping topography and are situated between
peatland and upland mineral terrain. Hydrology
is such that paludification alows the swamp to
spread outwards to adjacent upland.

Xerophyte - A plant capable of surviving periods of

prolonged moisture deficiency.
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Appendix C: Glossary of Plant Species

Trees

Ash, green - Fraxinus pennsylvanica Raspberry - Rubusidaeus

Ash, black - Fraxinus nigra Rock-cranberry - Vaccinium vitis-idaea
Aspen, trembling - Populus tremuloides Rose - Rosa spp.

Basswood - Tiliaamericana Saskatoon - Amelanchier anifolia

Birch, white - Betula papyrifera Silverberry - Elaeagnhus commutata

Cedar, white - Thuja occidentalis Snowberry - Symphoricarpos albus

Elm, white - Ulmus americana Sour-top-blueberry - Vacinium myrtilloides
Fir, balsam - Abies balsamea Willow - Salix spp.

Oak, bur - Quercus macrocarpa

Pine, jack - Pinus banksiana

Poplar, balsam - Populus balsamifera

Spruce, black - Piceamariana Forbs, Herbsand Grasses

Spruce, white - Picea glauca Anemone, wood - Anemone canadensis

Shrubs (High, medium and low)

Alder, green - Alnus crispa

Alder, speckled - Alnus rugosa

Bear berry - Arctostaphylos uva-urs
Bilberry, alpine - Vaccinium uligonosum

Bog-Laurel - Kalmia polifolia

Bog-Rosemary - Andromeda glaucophylla

Cherry, Pin - Prunus pensylvanica

Cherry, choke - Prunus virginiana

Cranberry, small - Oxycoccus microcarpus and O.
quadripetalus

Cranberry, highbush - Viburnum trilobum

Dogwood, red-osier - Cornus stolonifera

Ericaceous shrubs - Ericaceae
these include, but are not restricted to:
bearberry, small cranberry, leather-leaf, bog-
Rosemary, bog laurel, Labrador-tea, sour-top-
blueberry, low-sweet-blueberry, apine bilberry,
rock-cranberry.

Hazel, beaked - Corylus cornuta

Juniper, common - Juniperus communis

Juniper, creeping - Juniperus horizontalis

L eather-leaf - Chamaedaphne calyculata

L ow-sweet-blueberry - Vaccinium angustifolium
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