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INTRODUCTLION

Under its various mandates (Migratory Birds Convention Act 1917,
Canada Wildlife Act 1973 and Committee on Status of Endangered Wildlife
1983), the Canadian Wildlife Service (CWS) 1is responsible for the
management of migratory birds and endangered species and their
habitats. The Canadian Wildlife Service also oversees the protection
and management of key national habitats and plays a lead role in

establishing an expanding network of National Wildlife Areas {Desmeules
et al. 1983). To further this pgoal, an essential requirement {is an
inventory of key wildlife areas distributed according to natural
regions in Canada.

A summary of wildlife habitat information {is a prerequisite to
developing a broad perspective on resource management. The Canadian
Wildlife Service 1is developing a national process to set habitat
management priorities and to direct habitat protection strategles for
migratory birds, In order to identify key sites and to evaluate
6ngoing habitat loss, Canadian Wildlife Service requires an updated
laventory of the status, availability and quality of migratory bird
habitats., Using a standardized habitat classification combined with
information on threatened and protected status of lands, the inventory
will assist resource planners and wildlife managers in setting habitat
protection goals and in priorizing key habitats. Furthermore, a
uniform habitat classification system will aid in prediéting areas
affected by development trends and impacts upon migratory birds and
their habitats.

RATIONALE

Site information on migratory birds is wusually treated in
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1solation in respect to the surrounding landscape and ecosystem.
However, the spatial and structural interaction of the surrounding
biotic and abiotic features may furnish ultimate stimuli to site
selection by avian species (llilden 1965). Indices of speciles diversity

and abundance are often correlated with spatial and vertical habitat
structure (Asherin et al. 1979, Karr and Roth 1971). In theory, the
distribution and quality of sites may be related to macrohabitat
features which can be described and portrayed in a spatial land unit.
The land units are usually delineated by assembling components of soil
materials, landforms and/or plant cowmunities, utilizing ecological
land classification guidelines (Environmental Conservation Task Force
1981). Differing helrarchical levels of mapplng units are necessary to
portray differing habitat requirements, differing levels of bird
species use and function, and to collate distribution information on
several bird species groups. Furthermore, through assessment of the
land unit's characteristics, managers can often predict sensitivity to
disturbances, and functional suitability of the unit for furnishing
essential life requisites for selected avian species. Therefore the
ecological land unit provides an effective framework for integrating
spatial and contectual environmental data with migratory bird use and
function data.

THE MAPPING FRAMEWORK

A standardized regional land classification and mapping approach
1s needed within the prairie provinces to characterize habitat units
for migratory bird dinventory and wmonitoring purposes. Three
heirarchical mapping levels are proposed to satisfy national and

regional planning needs and to coilate regional and localized habitat
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information. A framework of small hablitat units nested within the

broader management zones permits stratification for sampling,
monitoring and organizing migratory bird and habitat data according to
ecological criteria. The ecological land classification approach (ELC)
uses the more stable and collective characteristics of the landscape to
characterize habitat units and to emphasize the functional

interconnectedness of several biophysical components (Stelfox 1982).

Units are defined by the environmental synthesis method (Bailey et al.
1983) which scales component classification systems to the prefecred
level of application. For example, sites are equated to eccosites of

the ELC, habitat units to ecodistricts or subregions, and management
zones to ecoregions and ecozones.

a. Management Zounes

Management =zones defined by ecozone boundaries (Figure 1) are
delineated according to major gradations Iin surface relief, structure
or lithology, broad macroclimatic zoones, plant formations and major
soll zones (Wiken 1985). Ecozones are dilvisions of ecoprovinces
(Environmental Conservation Task Force 1981), or equivalent biotic
provinces (Dasmann 1972) as differentiated by physiographic controls.
Hence ecozones are characterized by distinctive assemblages of avian
species. Marked shifts in bird species diversity occur at the southern
and northern margins of the taiga (Kaiser et al. 1972) which
incorporates the Taiga plalns and Boreal plains ecozones,

Management zones or ecozones form the broad framework for
summarizing information on migratory bird species assemblages and
habitat units, These <zones provide a geographic setting for a
Canada—wide perspective on reglonal priority assessments and habitat

protection strategies.
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b. Ecoregions

Ecoregions (Appendix 1) are the second mapping level characterized
by broad divisions of land integrating macro-biota and soil indicators
of latitudinal and longitudinal gradients of climatic 'change (Rowe
1979). According to the Envirommental Conservation Task Force (1981),
ecoregions are assemblages ol regional landforms characterized by
distinctive ecological responses to climate as expressed by development
of vegetation, soils, water and fauna. Ecoregions are recognized by
assemblages of soil great groups, plant reglons, meso climate, large
water basins and faunal communities.

Ecoregions provide a regional ecological perspective on the
distribution of thabitat units and avian specles diversity and

abundance. The ecoregions constitute the filrst stage of a regional
mapping program to integrate bird distribution patterns, to document
specialized specles requirements, and to identify key habitats.

c. Habitat Subregions

The habitat subregion 1s a landscape division of the ecoregion
delineated at the third heirarchical level. It is defined by
elevation, relief, regional surface form, drainage and by broad genetic
materials (Pedocan 1983). The subregion is similar to the
physiographic section of Acton et al. (1960) and Pettaplece (1981), but
modified by regional vegetation influences, Each subregion is

conceptually similar to ecodistricts, but 1is characterized 1less by
homogeneity of surface materials, and more by similarities in landform,
vegetation components, and wetland distribution patterns. Examples of
habitat subregions are glacial-fluvial-lacustrine plains, hummocky

moraines, and bedrock controlled plateaus, The subregion furnishes
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the landscape framework for 1integrating broad physical habitat
requirements for populations of breeding and staging birds.
LANDSCAPE CLASSIFICATION

a. Ecozones

Generalized ecozone boundaries were adapted from Wiken (1985), but
more precise boundary determinations were made by grouping ecoregion
units on the 1:1000,000 base map. The following list of ecozones is
matched with corresponding ecoregion coustituents:

l. Taiga Plains - lUigh boreal plains, low subarctic plains.,

2., Talga Shield - Low subarctic-precambrian, High boreal-

precambrian (Lake Athabasca scction), High subarctic precambrian,

3. Hudson Plains — Hudson Bay lowlands, Coastal lowlands.

4. Boreal Shield - High boreal-precambrian, Mid-boreal-

precambrian and Low boreal.

5. Boreal Plains - Boreal uplands, Mid-boreal foothills, some

high boreal plains inclusions, Mid~boreal mixed-woods, Mid-boreal
Eransition, and Mid-boreal lowlands.

6. Prairie - Parkland, Mixed-grass prairie, Short-grass prairie,
Fescue prairie, Tall-grass prairie and inclusions of Mid-boreal
transition and foothills.

7. Montane Cordillera - Montane, subalpine and Alpine ecoregions.

Detailed descriptions of the ecozones are given by Wiken (1985).

b. Ecoregions

Ecoregion components were synthesized from a combination of
climatic and physiographic gradients such as elevation, materials and
moisture regimes which affect the composition, development or

succession of plant communities on an area. Prevailing vegetation and
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major physiographic boundaries, as well as the distribution of remnant
stands of vegetation in modified areas, are ecoregion criteria.

The ecoregion boundaries were generally derived from ecoregion
maps of the three prairie provinces (Strong and Leggat 1981, Harris et

al. 1983, Mills 1979). However, some mapping adjustments were required

due to 1Incongrulties in boundary-matching at provincial borders. The

mid-boreal transition forest bouandary mapped by Zoltai (1975), and the

parkland-grassland boundary proposed by Millar (1976) were utilized to

provide consistent linkage across the three provinces. interposing the
transition forest boundary necessitated changes in the mid-boreal mixed
wood boundary as deplcted by Strong and leggat (1981) and Harrils et
al. (1983). Ecoregion boundaries mapped in northern Alberta by Pedocan
(1983) were adopted, but a few modifications were made in northern
Saskatchewan according to Rowe (1972). Separate distinctions were made
between the Hudson's Bay lowlands and the Subarctic precambrian shield,
due to major differences in surface materials and molsture regimes.
The Alberta short-grass prairle boundaries (Strong and Leggat 1981)
were rejected in favor of boundaries mapped by llarris et al. (1983),
with extensions into Alberta determined by landform and solonetzic
soils (Wonders 1969, Pedocan 1983). The tall-grass pralrie was mapped
after Bird (1961) with modifications delimiting the extent of poorly
drained clay soils.

Preliminary ecoregion boundaries were then superimposed onto
physiographic maps. Subdivisions were made based upon physiographic
discontinuities such as lowlands versus uplands and precambrian rock-
limestone rock interfaces. Minor boundary adjustments in ecoregions

were taken to conform with distinctive regional landform boundaries
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lying in close proximity. This utilization of common boundaries for

ecoregions and physiographiec divisions allowed the integration and
nesting of habitat subregion units (Pedocan 1983). Where there were no
obvious physiographic relationships, vegetation zonal boundaries were
followed, often bisecting physiographic units, Ecoregion terminology

was adapted from Strong and Leggat (1981), Harris et al. (1983), and
Mills (1979) with modifications such as the low, mid and high boreal

from Zoltai (1979). A description of the 22 ecoregions is presented in
Appendix 1.

c. Habitat Subregions

Sources of map information for defining habitat subregions include
physiographic maps for Alberta (Pettaplece 1981), Saskatchewan (Acton

et al. 1960), and Manitoba (Mills 1980). Additional detail was
provided by habitat region and subregion maps of Alberta (Pedocan
1983), a landscape map of southern Saskatchewan (Acton 1977), and soil
landscapes and ecodistrict maps of Alberta, Saskatchewan and Manitoba
(Shields and Pettapiece 1985, Shields 1982, Mills 1983). Subregions in
central and northern Saskatchewan were mapped from soil survey and
geomorphology maps (Schreiner 1984).

Subregions were defined by assembling soil-landscape or
geomorphological wunits by consolidation of similar surface form
patterns and broad material classes, recognizing divisions between
plains (moraine, fluvial and lacustrine), hill lands (hummocky moraine
or hummocky fluvial), bedrock-controlled wuplands and 1lowlands
(lacustrine, ground moraine or fluvial plain). Boundaries between
uplands and plains were usually matched closely with overlays of
physiographic boundaries. Generally major physiographic divisions were

linked across provincial boundaries, so that only minor adjustments in
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bordering subregions were necessary. Major river valleys were mapped,
but they were divided into sections by ecoregion boundaries, not by
physiography. Names of many of the subregion units were derived from
physiographic maps (Pettapiece 1981, Acton et al. 1960, Mills 1980)
from soil survey reports, and from local topographic names or drainage
systems.

Subregion units mapped in the northern portions of the provinces
ate usually larger and more generalized, reflecting a lower intensity
of biophysical surveys in those areas. More rellance was placed upon
elevation and physiographic sections (Acton et al. 1960, Mills 1979)

and the geomorphological units (Schretner 1984). On the precambr lan
shleld, subregion distinctions reflected extensive bedrock outcrops
versus areas with blankets or veneers of morainal or fluvial materials
and lacustrine veneers. Surface form such as slope class or relief:
hummocky high relief plains versus undulating low relief plains, were
additional criteria. Separations of some northern subregions were also
based upon differences in elevation and differences in the relative
composition of peatland forms such as veneer bog, polygonal peat
plateau or horizontal fen. Lowlands in the Hudson Bay lowlands and Low
subarctic ecoregions consist of a high proportion of peatlands.
Characteristics of the habitat subregion units are catalogued as a
map legend under ecoregions in Appendix 2. The units are described
according to elevation, surface form, genetic origin and dominant
surface materials. Additional information on current vegetation cover
and land use and distribution of surface water is a requirement for
appraising general suitability of the subregion units for wildlife

habitat evaluations (Pedocan 1983).
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