
Special Features in Alberta

Proposed Framework for Site Identification
and

Initial Evaluation of Potential Special Features Sites

Prepared for:

The Special Places Provincial Co-ordinating Committee

July, 1998



ii

PREFACE

This report was provided to the Special Places Provincial Co-ordinating Committee, by Alberta
Environmental Protection.

It contains advice and opinions by individuals outside of government, mainly in the field of
Conservation Biology.

Although intended to provide scientifically-based information and advice to decision makers, the
report does not represent the views or policy of the Government of Alberta.
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EXECUTIVE SUMMARY

The Special Features Report is a technical report to assist the Special Places Provincial
Co-ordinating Committee to evaluate how sites with special features, or of special concern might be
incorporated into the program’s designation process.

It focuses on special features of Alberta’s environmental diversity that are not captured in the
landscape-level approach taken by the Committee in its initial work on Special Places.  It is also
intended to be of use to the Committee in evaluating many public nominations at a finer level of
detail, based upon species, communities or landforms of special concern.

The report covers three areas.

First, it proposes a process to identify “special features” in Alberta and define their conservation
status.

This process is intended to complement the coarse filter or “top down” approach of Alberta’s Special
Places program which attempts to capture environmental diversity by protecting broad landscapes or
Level 1 Natural History Themes.

The Special Features Report takes the opposite, or “bottom up”, approach to identify individual plant
or animal species and communities, or landforms, that are limited in distribution or size, or are truly
unique examples of Alberta’s natural diversity.  It does not address species such as grizzly bears,
wolves or caribou, which are dealt with in separate broader-based management plans.

Second, the Report also provides a framework and criteria for evaluating special features and
determining whether to recommend that they be considered for inclusion into the provincial system
of protected areas.  The evaluation criteria reflect principles regarding rarity, environmental
significance, diversity, evolutionary significance, degree of threat, and current representation in
protected areas.

Third, the Special Features Report identifies 149 special features, which may be suitable for
inclusion in Alberta’s protected areas network.  However, this is a preliminary evaluation which
relies primarily on data stored in the Alberta Natural Heritage Information Centre.  Boundaries
shown are abstract at this point, the sites have not been evaluated in terms of current protected areas
priorities, nor has any screening been done regarding resource commitments.

A number of other site (216) are also identified in the report which require further study to confirm
their potential for inclusion into the protected areas network.
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1.0 INTRODUCTION

1.1 Purpose of the Report

This report documents the process and results of a special features project undertaken by Alberta
Environmental Protection during January to May 1998 as part of ongoing efforts to design and
implement a quality protected areas system in Alberta. The information presented in this report
provides a scientifically sound foundation for moving forward with identifying and conserving
special aspects of Alberta’s environmental diversity, particularly through designation of protected
areas. Protected areas on provincial land are a core component of a much broader effort to conserve
the province’s environmental diversity, involving many interests (provincial and private) and many
different approaches. The project results will be presented to the provincial co-ordinating committee
guiding Alberta’s Special Places Program whose goal is to complete a system of protected areas on
provincial land that includes the environmental diversity of Alberta’s six natural regions
(Government of Alberta, 1995).

Recent work on the protected areas system in Alberta has focused on achieving representation of
broad landscapes or Level 1 Natural History Themes. Theoretically, a coarse-filter, top-down
approach which captures the full array of physical habitats and environmental gradients will result in
most components of environmental diversity, known as elements, being included in protected areas
(Kavanagh et al. 1994). However, some less common elements with significant conservation value
are likely to be missed by relying solely on a landscape approach (Mehlman 1996, Gerry et al. 1998).
Because ecological processes and elements of biodiversity occur at a variety of scales, a strategy to
conserve these, ideally, should encompass a broad range of scales. Currently, conservation biologists
recommend that programs to preserve biological diversity complement the coarse-filter, top-down
approach with a fine-filter, bottom-up approach which considers particular species or taxa,
vegetation communities, landforms, and other elements of special conservation concern (Adamus
and Clough 1978, Noss 1995, Csuti et al. 1995).

For the purposes of this report, elements of special conservation concern, generally, are those that are
restricted in extent or distribution, are small in number, or are considered an outstanding example of
that element. For example, rare or vulnerable species and vegetation communities or outstanding and
unusual landforms are elements of special conservation concern. However, not all elements of
special conservation concern are considered in this project. For example, wide-ranging mammals of
special conservation concern, such as grizzly bear, wolf, and woodland caribou, require a broad
ecosystem management approach that is beyond the scope of this project.  A “focal species analysis”,
which includes protected areas, is required to ensure conservation of these special elements (Noss,
1997).

The process described in this report uses available information on special elements in Alberta to
identify sites, known as special features, which may need to be included in the protected areas
network. Alberta’s protected areas system will continue to evolve and change as new information
becomes available on key elements of environmental diversity, their conservation needs and the role
of protected areas in meeting these conservation needs.  Compiling and analysing this information is
a huge task - one begun by government and private conservation interests in Alberta and elsewhere,
but far from finished. Since there are significant information gaps and uncertainties in our knowledge
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of elements of environmental diversity, the report’s results should be viewed as providing the best
possible direction to decision makers at this time.

1.2 Project Objectives

The objectives of the special features project are:
• To define a framework and process for identifying special features and evaluating their

conservation status in Alberta.
• To identify special features on provincial land for consideration by the Special Places Provincial

Co-ordinating Committee for inclusion in Alberta’s protected areas network.
• To identify information gaps and uncertainties regarding special features which will need to be

addressed as part of ongoing efforts to protect environmental diversity.

1.3 Definition of Key Terms

Key terms used in this report are defined as follows:

Elements are components of environmental diversity defined at many different scales. An element
may be a landform, a vegetation community or a species or subspecies of plant or animal.

Element groups are groupings of elements, such as landforms or vegetation communities or plants or
vertebrate animals.

Special elements are elements of particular conservation concern defined using objective criteria
including rarity, risk, outstanding characteristics and the agreement of specialists. In Alberta,
elements of special conservation concern are defined by the Alberta Natural Heritage Information
Centre.

Element occurrences are locations where elements are found.

Special element occurrences are locations where special elements are found. In Alberta, special
element occurrences are recorded and tracked by the Alberta Natural Heritage Information Centre.

Special features are areas encompassing one or more special element occurrences. Special feature
polygons are mapped areas of special features showing approximate boundaries, Sections 2.0 and 3.0
describe the process and criteria used in this project to identify special features and map special
feature polygons.
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1.4 The Alberta Natural Heritage Information Centre

The Alberta Natural Heritage Information Centre (ANHIC) is an interagency effort to compile
information about elements of environmental diversity and other natural heritage information.
Information is placed in data banks based on the system developed by The Nature Conservancy and
used by Conservation Data Centres operated by most provinces and states in North America. The
heritage data are not confined to computerized databases but are supplemented by large amounts of
information in manual files, maps and libraries. The data bank is continually being expanded and
updated as new information becomes available and resources permit.

Since its establishment in 1994, ANHIC has focused on compiling information about plant and
vertebrate animal species with 20 or fewer known occurrences in Alberta or that are considered by
conservation biologists to be of special conservation concern. More recently, classification systems
for vegetation communities and landforms have been initiated and processes are underway to identify
those that are of special conservation concern. In addition, information may be included on other
elements of special conservation concern, such as seasonal wildlife concentrations and breeding
colonies of various bird species. Also contained within ANHIC is information on Alberta’s natural
regions, subregions and natural history themes and on various land uses and designations relevant to
conservation of environmental diversity.

1.5 Project Process

The project has drawn extensively on information stored in ANHIC. A small team of professionals
with expertise in vascular plants, non-vascular plants, vertebrate animals, vegetation communities,
landforms and geographic information system technology worked cooperatively throughout the
project. The team included Alberta Environmental Protection staff and specialists outside of
government, including Dr. Rene Belland (Devonian Botanical Garden, University of Alberta), Gavin
More, (Canadian Heritage) and Dr. Brett Purdy (University of Alberta). Their work was facilitated by
a consultant specializing in consensus process and environmental conservation.

Over a six-month period (January-June 1998), the project team developed and implemented a
framework and process for identifying and evaluating special features using extensive information on
conservation principles and on elements of special conservation concern housed with ANHIC. The
team also drew on the network of professionals available to ANHIC for advice and review of draft
materials.

Steps in the process included:
• Identification of special elements, special element occurrences and information gaps (for

landforms, vegetation communities, plants and vertebrate animals).
• Identification of special features (by synthesizing information on special elements and

applying objective criteria).
• Preliminary evaluation of special features (using numerical valuation based on objective

criteria and assessment by specialists.  Part of the assessment considered of elements already
were included in protected areas [see Section 4.7]).
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• Critical review of results by peers.
• Final evaluation of special features.
• Agreement on conclusions and recommendations.

2.0 IDENTIFICATION OF SPECIAL ELEMENTS, SPECIAL ELEMENT
OCCURRENCES AND INFORMATION GAPS

Information currently in ANHIC deals primarily with four types of elements – landforms, vegetation
communities, plant species (vasculars and mosses), and vertebrate animal species. There has not yet
been a concentrated effort to include information on genetic, fungi, lichen, liverwort, invertebrate
animal, microorganism, soil, bedrock or paleontological (fossil) elements.

2.1 Landforms

Landforms: Classification of Elements

A landform is defined as the morphology (shape) and character of the land surface that results from
the interaction of physical processes (e.g. flowing water, wind, glacial action, weathering) and crustal
movements with the geology of the earth’s surface (Whittow 1984).  Landforms comprise the earth’s
surface and include broad features, such as plains, plateaux, and mountains, and also smaller
features, such as sand dunes, eskers, glacial moraine and alluvial fans (Bates and Jackson 1984). The
landform classification system used by Alberta’s Natural Heritage Information Centre is based on the
origin or genesis of the landform. That is, landforms are grouped according to the dominant
processes that form them. This approach to classification has been used successfully for conservation
purposes in other jurisdictions (Herbank 1989, Spicer 1987).

Within ANHIC, landform elements are assigned to fourteen categories of geomorphologic processes.
These geomorphologic processes include:

running water,
lake waves and currents,
glacial ice and meltwater,
glaciotectonism (bedrock movements due to glaciers),
wind,
ground water (karst, springs, geothermal),
gravity and mass movements,
weathering and differential erosion,
frozen ground and snow,
movements of the earth’s crust,
meteorite falls,
igneous activity,
peat accumulation (non-permafrost), and
peat accumulation (permafrost).
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Where there is a combination of processes in action, the element is usually assigned to the process
that is most important to its development. Dr. Ian Campbell (University of Alberta), Dr. Rene
Barendregt (University of Lethbridge) and Dr. Derald Smith (University of Calgary) advised on the
classification system

All scales of landform elements, from coarse-filter elements reflected in Level 1 Themes (e.g. kame
moraine, hummocky moraine, dune field, valley) to medium-filter elements (e.g. delta, meltwater
channel, sand dune, lagoon) to fine-filter elements (e.g. rapids, crevasse, kame, dike) can be
classified according to the processes that formed them.  The classification system is easily modified
as new elements are identified and process definitions are refined.

Information on the landform classification system and definition of elements is available upon
request from ANHIC.

Landforms: Process and Criteria for Determining what is Special

Surficial geology maps and reports by the Geological Survey of Canada and the Alberta Geological
Survey, other scientific publications (textbooks, theses, journal articles) and maps on Alberta’s
geomorphology, and environmentally significant area studies for municipal districts and counties
were reviewed to determine the distribution and abundance of various landform elements in Alberta.
A list of source documents is available from ANHIC. This information was augmented through
interviews with experts, including Dr. Ian Campbell and Dr. Bruce Rains (University of Alberta), Dr.
Derald Smith and Dr. Stu Harris (University of Calgary), Dr. Rene Barendregdt (University of
Lethbridge), Dr. Laurence Andriashak (Alberta Geological Survey) and Dr. Ron Mussieux
(Provincial Museum of Alberta).

The name, location information, classification, detailed description, and source information of each
element occurrence were entered into a computer database. Information was not compiled on
landforms which are extensive or widespread in the province such as mountains, valleys, floodplains,
ground moraine, outwash plains, and lakes. Instead, attention focused on landform elements which
are uncommon or outstanding, and hence of special conservation concern. All priority element
occurrences compiled are mapped on 1:50,000 NTS maps.

Criteria for considering a landform element or an element occurrence to be of special
conservation concern are:
•••• There are five or fewer known occurrences of the element in the province.
•••• An occurrence of an element with more than five known occurrences in the province is

considered special if it is an outstanding example of that landform element. Outstanding
means the occurrence has been judged by geomorphic experts to be particularly
noteworthy (i.e. the biggest, the best example, the most representative) in a provincial (in
Alberta), national (in Canada) or international context.

Landforms: Special Elements and Element Occurrences in Alberta
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The list of special landform element occurrences considered for this project is provided in
Appendices 1a and 1b. Appendix 1c supplies definitions for the landform types. [Figure 1 illustrates
two examples of special landform elements in Alberta.] Landform element occurrences outside of
protected areas are included in Map 1.

Landforms: Information Gaps and Uncertainties

The list and map of special landform elements and element occurrences are subject to change, as new
information becomes available to ANHIC.

Key gaps and uncertainties regarding landforms are:
• The surficial geology of a substantial part of northern Alberta has not yet been surveyed or

mapped.
• Review of relevant publications and, hence, compilation of all available information is not yet

complete. Neither are all known element occurrences mapped, particularly those within protected
areas.

• The quality and level of detail of information in the database is inconsistent, reflecting the
varying extent and quality of the surveys and studies reviewed.

• Information on precise location of elements and site integrity is occasionally lacking.
• Differing terminology for similar landform features can lead to difficulties in accurately

describing and classifying some features. For example, a bird’s-foot delta is equivalent to a stable
channel, mouth bar delta.

• Changing theories regarding the origin of landforms can lead to classification differences. For
example, post-glacial megafloods instead of glaciation may be identified as a causative agent of
spillway channels.

2.2 Vegetation Communities

Vegetation Communities: Classification of Elements

Broad vegetation types are reflected in the names of natural regions and sub-regions in Alberta -
Grassland, Parkland, Boreal Forest, Mixedgrass, Fescue, and Mixedwood.  Within natural
subregions, vegetation types based on structure (physiognomy) also are readily recognizable - forest,
woodland, shrubland (tall/low), grassland, herbaceous or wetland.  Vegetation types within these
obvious structural units are further readily recognized based on one or two dominant species - for
example, white spruce forest, lodgepole pine forest, aspen woodland, or rough fescue grassland.

The community level, however, is the most fundamental and widely used scale for classifying
vegetation. Vegetation communities are recurring assemblages of plant species, the species occurring
together because they respond similarly to a variety of site attributes (Grossman et al. 1994).
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Vegetation community classification in Alberta began in the 1930s with a series of published papers
by Dr. E. Moss of University of Alberta. Over the past five decades, numerous researchers have used
a variety of classification systems to describe vegetation communities in various parts of the
province. These studies have differed greatly in detail and scale. The most recent major work has
been the development of a series of ecosite field guides providing descriptions of forest communities
for provincial lands in western and northern Alberta (Archibald et al. 1996, Beckingham et al. 1996).
A similar series of guides, called rangeland carrying capacity guides, currently are being developed,
describing shrubland and grassland communities in the forested areas as well as their forage
production values and carrying capacities (Olson et al. 1994, Willoughby and Downing 1995,
Willoughby and Smith 1997; Willoughby et al. 1997). A vegetation community classification for the
mountains has been developed in the national parks (Achuff 1997, Corns and Achuff 1982). A list of
sources for vegetation community descriptions in the province is available from ANHIC.

Building on this substantial body of work, ANHIC is developing a community classification system
for conservation planning that is modeled after one developed by The Nature Conservancy in the
United States (Grossman et al., 1994). It names communities according to the dominant species
found in each vegetation layer. Species within the same vegetation layer are separated by an “-”,
layers are separated by an “/”.  For example, a forest community could be named Engelmann spruce-
subalpine fir/false azalea/grouseberry/feathermoss.

Reviewing the numerous studies on vegetation in Alberta over the past nine decades and
standardizing vegetation community descriptions is a major undertaking which has only just begun.
Initially the focus has been on developing a preliminary list of vegetation communities known to be
of special conservation concern.

Vegetation Communities: Process and Criteria For Determining What is Special

To develop a preliminary list of special vegetation community elements, numerous publications
describing vegetation types in Alberta were reviewed and discussions were held with several
knowledgeable individuals. Key sources of information include: reports on the special features of the
national parks (Achuff 1997, Achuff et al. 1986); a series of reports done for protected areas and
protected areas planning that document both representative and special features (Achuff 1984,
Fairbarns 1986, Fairbarns 1990, Lee et al. 1982, Wallis 1980, Wallis 1990, Wallis and Wershler
1984); ecosite and carrying capacity field guides for the forested portions of Alberta; and a variety of
published papers and reports on Alberta’s vegetation (Achuff et al. 1997, Adams et al. 1997, Bradley
et al. 1991, Corns and Achuff 1982, Fargey and Mercer 1995, Lewis et al. 1928, Strong 1996,
Timoney 1996, Vitt et al. 1975). As with other element groups, the list of special vegetation
community elements for which ANHIC will gather information for conservation purposes is referred
to as a tracking list.

In February 1998, a network of vegetation experts reviewed the preliminary list of special vegetation
community elements and suggested revisions. Reviewers include Dr. Peter Achuff (Parks Canada),
Barry Adams (Alberta Public Lands), Lorna Allen (ANHIC), Harry Archibald (Land and Forest
Service), Cheryl Bradley (vegetation consultant), Dr. Ian Corns (Canadian Forestry Service), David
Downing (vegetation consultant), Gerry Ehlert (Alberta Public Lands), Joyce Gould (ANHIC), Derek
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Johnson (Canadian Forest Service), Dan MacIsaac (Canadian Forest Service), Kevin Timoney
(vegetation consultant), Garry Trottier (Environment Canada), Cliff Wallis (vegetation consultant)
and Mike Willoughby (Land and Forest Service).  The revised list will be circulated to a broader
number of knowledgeable individuals for review and comment. Once agreement is reached, this list
will become the preliminary ANHIC tracking list.  It is proposed that the list be reviewed and revised
periodically by the tracking list network as new information on special elements becomes available.

Criteria for considering a vegetation community element or an element occurrence to be of
special conservation concern are:
•••• The element is uncommon, based on published information and the judgement of experts.
•••• The element is in decline or faced with extinction due to being restricted to a small portion

of its former range.

For the purposes of this project, priority has been given to those elements that are documented as
significant and with documented locations. The level of information on each element is variable.

Vegetation Communities: Special Elements and Element Occurrences

Only 14 vegetation community elements were considered for the purposes of this project, due to the
lack of information on element occurrences currently in the ANHIC database. These include:
• Individual community types or groupings of communities of limited extent in the province.
• Vegetation communities that are not well described, but due to habitat alteration, may be at risk.

Figure 2 illustrates an example of a remnant vegetation community element considered at risk.
• Outstanding examples of vegetation communities known to be relatively restricted in the

province.

Special vegetation community elements are listed in Appendix 2 and element occurrences are
included on Map 1.

Vegetation Communities: Information Gaps and Uncertainties

The list and map of special elements and element occurrences for vegetation communities contained
in this report are subject to change as new information becomes available.

Key gaps and uncertainties regarding the information on vegetation communities are as follows.
• Review of relevant publications and, hence, compilation of available information is only in the

preliminary stages.
• Vegetation communities have not yet been surveyed and/or mapped in a substantial part of

northern Alberta and in portions of the mountains, foothills and grasslands. In particular, areas of
riparian and upland old-growth forests have not been identified.

• In some areas where vegetation communities have been described, scale of mapping is of
insufficient detail to determine the location of special vegetation communities.
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• Inconsistencies in the methodology and classification systems used for identifying vegetation
communities make comparison between studies difficult and complicate identification of special
vegetation community elements.

• There is very little information available on aquatic vegetation communities, particularly for
springs or intermittent wetlands.

• Vegetation communities that undergo frequent disturbance, such as those on avalanche slopes,
are not well known.

• Vegetation communities dominated by lichens and mosses, particularly in alpine areas, have not
been described.

• Natural change (vegetation succession) means that some special vegetation communities are
transitory.

2.3 Plants

Plants: Classification of Elements

The classification of plants is based on the concept of species. A species is a naturally occurring
group of plants able to breed among themselves but not to breed with other plant groups. Each
species has a unique scientific name composed of two Latin words.  Many also have well known
common names.  Occasionally, subspecies or varieties are recognized within species, which may
gradually be evolving into a new, distinct species.

Vascular plants - plants possessing an internal vascular system for transporting water and nutrients -
are the most well known group of plants. Vascular plants include trees, shrubs, ferns, herbs and
grasses. Scientific names of vascular plant taxa in Alberta are for the most part according to The
Flora of Alberta (Moss 1983), except for species that more recently have been reworked by
taxonomists in The Flora of North America (Flora of North America Editorial Committee 1993-
1997). There are approximately 1600 native vascular plant species in Alberta.

Non-vascular plant taxa, including mosses, liverworts, hornworts, and lichens are less well known.
Scientific names of non-vascular plant taxa are according to Anderson et al. (1990) for mosses,
Stotler and Crandall-Stotler (1977) for liverworts and Egan (1987) for lichens. Approximately 650
species of mosses and liverworts and 650 species of lichens have been documented in Alberta to
date.

Plants: Process and Criteria For Determining What is Special

A list of vascular plant elements of special conservation concern was first developed by ANHIC in
1994. The initial tracking list relied heavily on publications regarding rare plants in Alberta and
Canada, including Argus and White (1978), Packer and Bradley (1984), Argus and Pryer (1990), and
Wallis et al. (1987). Information sources on elements include published and unpublished literature,
field data sheets, herbarium specimens, rare plant files and discussions with knowledgeable
individuals.
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To date, information gathering on non-vascular plant elements of conservation concern has focused
on mosses. A tracking list for mosses has been developed using information provided by Dr. Dale
Vitt and Dr. Rene Belland of the Devonian Botanic Garden, University of Alberta. Work is
proceeding on developing a tracking list for liverworts and macrolichens.

The information on plants in ANHIC is processed in accordance with standards, including
assessment of identification, levels of precision for mapping, and quality checks of data entry and
mapping. For each element group, each species being considered by ANHIC is ranked on its status
(globally and provincially) using a system developed by The Nature Conservancy and used
throughout North America (Table 1). Evaluation of ranks is based primarily on number of
occurrences although range within the province, population size, number of occurrences within
protected areas, trends and threats also are used. ANHIC gathers information on elements which
have been ranked S1, S2 and on some that have been ranked S3.

Table 1:  Definition of Element Ranks

Global
Rank

Provincial
Rank

Definition of Rank

G1 S1 ≤ 5 occurrences or only a few remaining individuals
G2 S2 6-20 occurrences or with many individuals in few occurrences
G3 S3 21-100 occurrences, may be rare and local throughout its range, or in a restricted range (may

be abundant in some locations or may be vulnerable to extirpation because of some factor of
its biology)

G4 S4 apparently secure under present conditions, typically > 100 occurrences but may be fewer
with many large populations; may be rare in parts of its range, especially peripherally

G5 S5 demonstrably secure under present condigions, >100 occurrences; may be rare in parts of its
range, especially peripherally

Other codes: “T_” - rank for a subspecific taxon; “ _?” - rank uncertain; _U” – status uncertain; “_R” – reported but lacks
documentation.

A network of botanical experts meets formally once per year to review new information and re-
evaluate assigned ranks of vascular and non-vascular taxa.  Experts include: Dr. Peter Achuff (Parks
Canada), Lorna Allen (ANHIC), Dr. Rene Belland (Devonian Botanic Garden, University of
Alberta), Dana Bush (botanical consultant), Patsy Cotterill (botanical consultant), Graham Griffiths
(botanical consultant), Ross Hastings (Provincial Museum of Alberta), Derek Johnson (Canadian
Forest Service), Linda Kershaw (botanical consultant), Jane Lancaster (botanical consultant), Dr.
Dale Vitt (Devonian Botanic Garden, University of Alberta), Cliff Wallis (botanical consultant) and
Joan Williams (botanical consultant). In addition to the review of ranks, the network assists with the
setting of priorities for status reports and addressing information gaps.

Criteria for considering a plant (vascular or non-vascular) taxa to be of special conservation
concern are:
•••• The species, subspecies or variety has 20 or fewer known occurrences in Alberta (i.e. S1

and S2 ranks).
•••• The species, subspecies or variety is considered to be in decline or at risk.
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Plants: Special Elements and Element Occurrences

Currently, 495 vascular plant taxa and 265 moss taxa are being tracked by ANHIC. Nearly 5000
occurrences of vascular plants and 800 occurrences of mosses have been recorded in the database
and mapped. Figure 3 illustrates three plant elements considered of special conservation concern.
Special plant elements considered for this project are those included on the Provincial Tracking List
(March 1998) and listed in Appendices 3a and 3b. Their occurrences are included in Map 1.

Plants: Information Gaps and Uncertainties

The list and map of special elements and element occurrences for plants, especially non-vascular
taxa, is subject to change as new information becomes available.

Key gaps and uncertainties regarding the information on plant elements are as follows.
• Basic plant surveys have not been undertaken in many parts of the province, particularly north of

Edmonton, and even less of the province has been systematically surveyed for rare plants.
• Non-vascular groups (mosses, liverworts, hornworts, lichens) are under-reported throughout the

province due to lack of field biologists who are experienced with these groups.
• Information on the occurrences of several thousand collections of mosses, liverworts and lichens

has not yet been entered into the ANHIC database.
• Element occurrences from many sources of information other than specimen labels (e.g.

biophysical reports, field notes) have not yet been entered.
• Many plant element occurrences are mapped only to within 2.5-10 km accuracy due to imprecise

location descriptions on collection labels.
• Many element occurrences have not been surveyed since the date of original collection, which

could be several decades ago. The current status of many occurrences, therefore, is unknown.
• Information is lacking regarding many element occurrences (e.g. size of population, habitat) and

on the biology of plants (e.g. means of pollination/seed dispersal, germination requirements,
genetic diversity within and among populations).  This information is required to assess
conservation significance and determine appropriate conservation approaches.

• The classification of some plants is uncertain and changeable, however this is becoming less of a
problem as better tools (e.g. isozyme analysis) are developed.

2.4 Vertebrate Animals

Vertebrate Animals: Classification of Elements

Vertebrates are animals with a backbone, a skeleton of cartilage or bone and a skull, which surrounds
a well-developed brain. Vertebrates include fish, amphibians, reptiles, birds and mammals. As with
plants, the classification of vertebrate animals is based on the concept of species. A species is a
naturally occurring group of animals able to breed among themselves but not to breed with animals
of other groups. Each species has a scientific name, composed of two Latin words, as well as a
widely accepted common name. Names of vertebrate animal species used in ANHIC follow Nelson
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and Paetz (1992) for fishes, Alberta Environmental Protection (1996) for amphibians, reptiles and
birds, and Smith (1993) for mammals. Currently in Alberta there are 51 species of native fish, 10
species of native amphibians, 8 species of native reptiles, 297 species of native birds and 84 species
of native mammals.

Vertebrate Animals: Process and Criteria For Determining What is Special

Since 1994, the Alberta Natural Heritage Information Centre (ANHIC) has been working to collect,
evaluate and store information on Alberta’s vertebrate animal species. Each species being considered
by ANHIC is ranked on its status (globally and provincially) using a system developed by The
Nature Conservancy which is in use throughout North America (Table 1). Evaluation of ranks is
based primarily on number of occurrences although range within the province, population size,
number of occurrences within protected areas, trends and threats also are used. ANHIC gathers
information on elements that have been ranked S1, S2 and some that have been ranked as S3. The
information is processed in accordance with standards, including assessment of identification, levels
of precision for mapping, quality checks of data entry and mapping.

Sources of information on vertebrate animal elements include museum collections, published and
unpublished scientific literature, field surveys and field notes of knowledgeable individuals. The
major initial sources for specimen data include the University of Alberta Museum of Zoology, the
Canadian Museum of Nature, the Provincial Museum of Alberta, and the Royal Ontario Museum.
Two computerized data files were major sources of observations. Parks Canada provided data files
for mountain national parks, and the computer files and survey record cards for the Alberta Wildlife
and Breeding Bird Survey were obtained from the Federation of Alberta Naturalists. In addition, data
from the new Biodiversity/Species Observation Database (BSOD) maintained by Alberta Fish and
Wildlife were used for selected species. Published atlases and guides also have provided an
important information base, including Nelson and Paetz (1992), Russell and Bauer (1993),
Semenchuk (1992), and Smith (1993). In addition, surveys completed by the Canadian Wildlife
Service on important shorebird staging areas (Poston et. al 1990) and on Canadian Forces Base
Suffield have been valuable sources of information.

Evaluation of rank was initially done in 1995 by a group of knowledgeable individuals from
government agencies and the private sector and a preliminary provincial tracking list for vertebrates
was developed. Provincial S ranks were refined for some species in 1996 and 1997 as data were
accumulated from published sources and computer databases. The ANHIC system of assigning S
ranks is  based primarily on the number of occurrances of the element in the province, as outlined in
Table 1. This is a different process than used to assign status to species-at-risk by Alberta
Environmental Protection (1996) or the Committee on the Status of Endangered Wildlife in Canada.
Because of differences in ranking systems, the three lists are not strictly comparable, however these
sources have been useful in assigning ranks using the ANHIC system.

Various individuals with expertise in vertebrate animal conservation have provided information and
advice, including Steve Brechtel, Mike Norton and Gordon Court (Alberta Fish & Wildlife), Dave
Ingstrup (Canadian Wildlife Service), Wayne Roberts (University of Alberta), Larry Powell and
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Tony Russell (University of Calgary) and Cliff Wallis, Cleve Wershler and Wayne Smith (biological
consultants).

Criteria for considering a vertebrate animal element to be of special conservation concern are:
•••• The species or subspecies has 20 or fewer known occurrences in Alberta.
•••• The species or subspecies is considered to have small populations in Alberta and may be in

decline or at risk.
• Habitats for one or more species have been judged by specialists to be outstanding in a

national or international context.

Vertebrate Animals: Special Elements and Element Occurrences

Currently, very few data on vertebrate animal elements of special conservation concern have been
incorporated into the ANHIC database. Only 41 special vertebrate animal elements were considered
for the purposes of this project.  These include eight fish species, nine amphibian and reptile species,
13 bird species and 11 mammal species. Figure 4 illustrates four vertebrate animals that are
considered special elements. In addition, important habitats were considered including:
• priority staging areas for shorebirds as identified by Poston et al (1990) and
• migratory bird nesting area as identified in Sweetgrass Consultants (1997).

A list of special vertebrate animal elements considered as part of this project is provided in Appendix
4 and occurrences are included in Map 1.

Vertebrate Animals: Information Gaps and Uncertainties

The list and map of special elements and element occurrences for vertebrate animals are subject to
change as new information becomes available to ANHIC.

Key information gaps and uncertainties regarding vertebrate animal elements are as follows.
• Large portions of the province have yet to be systematically surveyed for the full spectrum of

vertebrate animal species, particularly species that are difficult to see or otherwise detect.
• Many element occurrences have not been surveyed since the date of original collection. Since

surveys may have been conducted several decades ago, the current status of many occurrences is
unknown.

• Οccurrence information on several vertebrate animal elements of special conservation concern
has not yet been entered into the ANHIC database.

• Many vertebrate animal element occurrences are mapped only to a precision of 2.5 to10 km due
to imprecise location descriptions on specimen labels or in publications.

• Detailed information on many vertebrate animal element occurrences (e.g. size of population,
habitat) and on the biology of species (e.g. seasonal range and movement, genetic diversity
within and between populations, sensitivity to disturbances) is lacking. This information is
required to assess conservation significance and determine appropriate conservation approaches.
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• Data for some vertebrate animal elements of special conservation concern are not currently being
considered by ANHIC.  These include wide-ranging species that require a broad ecosystem
management approach to protect habitats and ensure survival of populations such as wolf,
woodland caribou, grizzly bear and river-dwelling fish.

3.0 IDENTIFICATION OF SPECIAL FEATURES

The occurrences of elements of special conservation concern form the basis for identifying special
features. GIS technology allows all mapped special element occurrences (roughly 5000 in total) for
landforms, vegetation communities, plants and vertebrate animals to be integrated onto one
provincial map base (Map 1). One of the stated purposes of this project is to identify special features
for possible inclusion in the provincial protected areas system. For this reason, only special element
occurrences outside of existing protected areas (parks, ecological reserves, natural areas) were
considered when identifying special features.

Special feature polygons were drawn around those areas with one or more of the following elements
or element types:
• Priority Rare Elements - Include one or more elements with five or fewer known occurrences

provincially or 100 or fewer occurrences globally.
• Outstanding Elements - Include one or more elements that are recognised as outstanding

examples in a provincial, national or international context.  This may include noteworthy
landforms or vegetation types or sites with seasonal concentrations of vertebrate animals (e.g.
internationally recognized shorebird staging areas).

• Elements-at-Risk – Include one or more elements considered at risk due to being restricted to a
small portion of their former range or extent (e.g. Festuca hallii grassland communities or
northern leopard frog).

• Assemblages of Elements  - Areas with four or more elements considered of special conservation
concern as identified in Section 2.0.

Special features polygons were first drawn around assemblages or concentrations of special element
occurrences. Figure 5 illustrates one area that contains an assemblage of special elements.
Boundaries at this point are abstract approximations as the precision of elements occurrences is
variable. As well, boundaries do not generally take into account land ownership or land use. An
assemblage usually includes four or more special element occurrences that appear clustered on a
1:100,000-scale map. Following identification of assemblages, individual occurrences of priority rare
(≤5 occurrences) and outstanding elements and elements at risk were highlighted. Those not within
recognized assemblages were evaluated and, if considered particularly significant, were enclosed
within special features polygons. Special features, therefore, can include one highly significant
special element occurrence, or several less significant special element occurrences.
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In total, 463 special features have been identified and given a name that reflects their geographic
location and, occasionally, the element type represented. These special features, and the reason why
they were selected are provided in Table 2. Special features, with abstract approximations of
boundaries, are shown on Map 1. Special elements found within each special feature are listed in
Appendix 5.

4.0 EVALUATION OF SPECIAL FEATURE POLYGONS

To assist with conservation planning, special feature polygons identified were evaluated using seven
criteria that reflect widely accepted principles currently being used by conservation planners to
determine conservation needs and priorities. The criteria reflect principles regarding rarity,
environmental significance, diversity, evolutionary significance, degree of threat and current
representation in protected areas. These criteria are applied using numerical scores. The criteria are:

• rarity: rank of special elements (ERank),
• environmental significance (EnSig),
• diversity: number of special elements (#SE),
• diversity: number of special element groups (#SEG),
• evolutionary significance (Evol),
• degree of threat (Threat), and
• representation of special elements in protected areas(PARep).

In addition, an overall conservation priority score for each special feature polygon was evaluated
based on the scores for each of the seven criteria.

Definition of the criteria and process for evaluation follow. Results of the evaluation are provided in
Table 2.

4.1 Rarity: Rank of Special Elements (ERank)

The rank of an element is an indicator of rarity. Each special element in the province is assigned a
rank by ANHIC based on the number of known occurrences provincially and globally.

Rank scores for plant and vertebrate elements are based on a combination of G and S ranks (see
Table 1) using sequence values defined by The Nature Conservancy and widely accepted among
conservationists. Combined G and S rank scores used for plant and vertebrate elements are as
follows:

5 G1S1 or G1S2 or G2S1
4 G2S2 or G2S3 or G3S1 or G3S2 or G4S1
3 G3S3 or G4S2 or G5S1
2 G4S3 or G5S2
1 G5S3
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Rarity ranks for landforms are not as well understood as those for plant and vertebrate elements.
Scores for landforms, therefore, are based on the following:

5 1 element occurrence in Alberta and uncommon globally
4 1-5 element occurrences in Alberta
3 6-20 element occurrences in Alberta and uncommon globally
2 6- 20 element occurrences in Alberta
1 > 20 element occurrences in Alberta

Elements that have not yet been ranked by ANHIC (e.g. vegetation communities and shorebird
staging areas) are given a medium ranking of 3.

The special feature polygon is assigned the score of the highest ranking element within the polygon.

4.2 Environmental Significance (EnSig)

Environmental significance is an evaluation of the conservation profile, noteworthiness or
outstanding nature of a special feature and the special elements contained within it. For example,
those special features with special elements of limited distribution internationally which are
considered the best example in the world are given the highest score. Those special features with
elements noteworthy only at a regional scale are given the lowest score. Whether or not a special
feature has been previously recognized as provincially or nationally significant also affects this
evaluation. Since selection of special features is largely based on the occurrence of special elements
considered to be of at least provincial significance, most special features identified are evaluated as
provincial or higher significance. Scores for environmental significance are as follows:

5 International Significance
4 National Significance
3 Outstanding Provincial Significance
2 Provincial Significance
1 Regional Significance

The special feature polygon is assigned a score reflecting the most environmentally significant
element within the polygon.

4.3 Diversity: Number of Special Elements (#SE)

The number of special elements within a special feature polygon is an indicator of environmental
diversity. Since special feature polygons vary in size, the number of special elements is not a
measure of diversity per unit area but rather of total diversity within the polygon. Polygons with a
higher numbers of special elements receive a higher score. Score categories are:

5 >10 elements
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4 5-10 elements
3 3-4 elements
2 2 elements
1 1 element

4.4 Diversity: Number of Special Element Groups (#SEG)

The number of special element groups also is an indicator of environmental diversity. Those
polygons with all five groups of special elements represented – landform, vegetation community,
vascular plant, non-vascular plant and vertebrate - are given a score of “5”, whereas those with only
one group of special element represented are given a score of “1”.  Scores are as follows:

5 5 element groups
4 4 element groups
3 3 element groups
2 2 element groups
1 1 element group

4.5 Evolutionary Significance (Evol)

A genetic perspective can be incorporated into the evaluation of special biological elements on the
basis of evolutionary significance. For example, plant taxa that are endemic (occur in a small area
and are thought to have evolved there) or plant populations that are peripheral or disjunct and
genetically distinct from other populations of the species are considered to be of evolutionary
significance (Purdy in prep.). Genetic information at the population and species level, however, is
lacking for the large majority of rare plant species. An alternative approach to assessing evolutionary
significance of special features relies on an assessment of the evolutionary capacity of natural
subregions.

For the purposes of this project, Dr. Brett Purdy (evolutionary biologist, University of Alberta) has
assigned ratings of evolutionary significance to each natural subregion in Alberta (Figure 6). For
example, natural subregions in the Boreal Forest (BF) are of low evolutionary significance. This low
rating is assigned because biological elements within the Boreal Forest Natural Region tend to have
low rates of evolution and rare boreal elements in Alberta generally are widely distributed in North
America or the world. An exception is the Subarctic Subregion – the tops of the Birch Mountains,
Caribou Mountains and the Cameron Hills.  This subregion is ranked as having of high evolutionary
significance.  The Sub-Arctic Subregion is characterized by disjunct populations of species more
typical of more northerly sub-arctic habitats and which can be expected to experience genetic
divergence.
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The Athabasca Plain Subregion of the Canadian Shield Natural Region (CS) has been assigned a
very high evolutionary significance rating.  The extensive sand dune system within it is considered a
centre of speciation by plant taxonomists. Several endemic species or varieties of species have been
identified in the Athabasca Plain Subregion. The Kazan Upland Subregion of the CS however is
typical of the extensive boreal shield environments outside of Alberta and is rated low.

The Upper and Lower Foothills subregions of the Foothills Natural Region (FH) are rated as having
medium evolutionary significance because they represent habitats with relatively high productivity, a
feature often associated with higher rates of evolution. Likewise the Montane Subregion of the
Rocky Mountain Natural Region (RM) north of the Oldman River is considered of medium
significance.

The Alpine and Subalpine subregions, north of the Oldman River are rated as having low
evolutionary significance, as these environments are fairly extensive outside of Alberta. South of the
Oldman River, however, the Montane, Subalpine and Alpine subregions are rated as having very
high evolutionary significance. Many plant populations in the southwest are on the northern
periphery of the ranges of species endemic to the mountain ranges of the western United States.

The Central Parkland and Foothills Parkland subregions of the Parkland Natural Region (PL) are
rated as having high evolutionary significance because they represent transition zones between major
floristic elements. Within these transition zones, populations of species often experience different
ecological pressures (i.e. they may occur in different habitats or compete with different species for
the same habitat), than are typical for the species. These ecological forces may facilitate divergence
of the transition zone populations from others within the species. The Peace River Parkland
Subregion is rated very high because plant populations are widely separated from the more southerly
centres of the species’ ranges.

The Foothills Fescue, Northern Fescue and Mixedgrass subregions of the Grassland Natural Region
(GR) are rated of medium evolutionary significance. First, because they represent the northern extent
of grassland features within North America, populations in Alberta are expected to be divergent from
populations in the central portion of the species’ ranges. Second, compared to the Boreal Forest
Natural Region, rates of evolution are higher in grassland habitats, and rare elements are often found
to have smaller geographic ranges. The Dry Mixedgrass Subregion is, however, of very high
significance because many of the plants are Great Plains species occurring here are at the northern
periphery of ranges that are centered in South Dakota and Nebraska.

Special feature polygons are scored for evolutionary significance consistent with that of the natural
subregion in which they occur. Where a special feature straddles natural subregion boundaries, the
highest significance rating is attached.  Scores for risk assigned to natural subregions are as follows
(note: no subregion was assigned a very low (i.e. “1”) score):
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5 GR-Dry Mixedgrass, PL-Peace River Parkland, RM- Alpine, Subalpine & Montane
(south of the Oldman River), CS-Athabasca Plain

4 PL-Central Parkland, PL-Foothills, RM-Montane (north of the Oldman River), BF-
Sub-Arctic

3 GR-Mixedgrass, GR-Foothills Fescue, GR-Northern Fescue, FH-Upper, FH-Lower
2 RM-Alpine & Subalpine (north of the Oldman River), BF-all except Sub-Arctic, CS-

Kazan Upland

4.6 Degree of Threat (Threat)

An evaluation of the degree of threat to ecological integrity is based on an assessment of the degree
of human-caused disturbances that have or are expected to pose threats to biodiversity and ecological
processes within natural subregions.

For example, the Mixedgrass and Northern Fescue subregions of the Grassland Natural Region (GR)
and the Central and Peace River subregions of the Parkland Natural Region (PL) are placed in the
very high threat category as less than 15% of these regions remain as native vegetation. Most
remaining native parcels are small, isolated and susceptible to continuing loss of native species due
to the effects of fragmentation. The Alpine Subregion of the Rocky Mountain Natural Region (RM)
and the Kazan Upland Subregion of the Canadian Shield Natural Region (CS) however are rated as
under very low threat. They have experienced little loss of native vegetation and are considered to
have a high degree of environmental integrity. In addition, there is low expectation for future threat
to environmental integrity because of remoteness and current protective designations.

The Athabasca Plains of the Canadian Shield Natural Region (CS) and the Wetland Mixedwood,
Peace Lowlands and Sub-Arctic subregions of the Boreal Forest Natural Region (BF) are identified
at low threat.  This is again because of remoteness and current protective designations as well as
their low value for timber and energy resource extraction.

The Subalpine, Mixedwood and Boreal Highlands subregions together with the Upper and Lower
Foothills subregions of the Foothills Natural Region (FH) are experiencing major forestry and energy
developments and consequently major fragmentation of landscapes. These past and potential human-
caused disturbances cause these subregions to be at medium or high threat. The Foothills Fescue,
Foothills Parkland and Dry Mixedgrass subregions also receive medium or high threat scores, due to
extensive clearing for cultivation and human settlement which has left few large parcels of native
habitat intact.

Special features are provided a score for degree of threat consistent with that of the natural subregion
in which they occur. Where a special feature straddles natural subregion boundaries, the highest
significance rating is attached. Scores for level of threat assigned to natural subregions are as
follows:
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5 GR- Mixedgrass, GR-Northern Fescue, PL-Central Parkland, PL-Peace River
Parkland

4 GR-Foothills Fescue, PL-Foothills Parkland, FH-Lower, RM-Montane, BF-Dry
Mixedwood

3 GR-Dry Mixedgrass, FH-Upper, RM-Subalpine, BF-Mixedwood, BF-Highlands
2 BF-Wetland Mixedwood, BF-Peace Lowlands, BF-Sub-Arctic, CS-Athabasca Plain
1 RM-Alpine, CS-Kazan Upland

4.7 Representation of Special Elements in Protected Areas (PARep)

This evaluation criterion is a measure of the degree of protection already provided elements found
within special feature polygons. Each special element is evaluated based on the number of element
occurrences in the province and the number currently in protected areas – parks, ecological reserves,
wilderness areas and natural areas. According to principles of conservation biology, protecting just
one population is not sufficient to ensure long-term survival. Protection of several populations of
species is recommended to assure conservation of biological diversity. Hence, the more examples of
landforms or populations of species already included in protected areas, the lower the score that is
assigned.  Elements are scored as follows.

For elements with 5 or fewer occurrences in Alberta:
5 0 occurrences in protected areas
4 1-3 occurrences in protected areas
3 4 occurrences in protected areas

For elements with more than 5 occurrences in Alberta:
5 0 in protected areas
4 1-24% of occurrences in protected areas
3 25-49% of occurrences in protected areas
2 50-74% of occurrences in protected areas
1 ≥75 of occurrences in protected areas

Protected area representation scores of all elements in the special feature polygon were then
evaluated and the polygon given a combined score as follows:

5 ≥ 50% of elements with a score of 5
4 ≥ 50% of elements with a score of 4 to 5
3 ≥ 50% of elements with a score of 3 to 5 or 3 to 1
2 ≥ 50% of elements with a score of 2 to 1
1 ≥ 50% of elements with a score of 1

If there is a tie in scores, then the higher score is assigned to the special feature polygon.
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4.8 Conservation Priority

An overall conservation priority score for each special feature polygon was determined by evaluating
the scores for the seven criteria. These reflect conservation principles regarding rarity, environmental
significance, diversity, evolutionary significance, threat and current representation in protected areas.
Criteria regarding rarity (ERank) and environmental significance (EnSig) are given higher weighting
than other criteria in the overall evaluation.

The conservation priority score was determined as follows:

5 ERank or EnSig is “5” or at least four criteria have a score of “5”
4 ERank or EnSig is “4” or at least four criteria have a score of “4” to “5”
3 ERank or EnSig is “3” or at least four criteria have a score of “3” to “5”
2 at least four criteria have a score of “2” to “5”
1 satisfies none of the above criteria

Conservation priority scores for the polygons are provided in Table 2. Sections 4.1 and 4.2 provide
an explanation of how Erank and EnSig scores were derived.

All special features identified merit some form of protection, however the conservation priority
scores provide guidance on which are most critical to protect based on current information. Many
special features with lower conservation priority scores occur in portions of Alberta which have not
been subject to biophysical inventory. This lack of survey information results in special features in
these more remote regions being under-represented or under-valued. For example, special features
are widely scattered through north-central Alberta, and Margaret Lake in the Cameron Hills of far
northern Alberta has only special bird elements currently reported, but other special elements are
expected to occur there as well. Furthermore, some special elements are transitory and may not be
recorded in a brief survey of an area in a particular year. For example, mountain plover and piping
plover change nesting locations from year to year, and several years survey of potential nesting
habitat may be required to determine all special element occurrences.

5.0 ENVIRONMENTAL INTEGRITY, LAND OWNERSHIP AND SUITABILITY AS A
PROVINCIAL PROTECTED AREA

The environmental integrity and land ownership of each special feature was assessed to determine
the feasibility of considering the site for provincial protected area designation.

5.1 Environmental Integrity

A special feature is considered to have maintained its environmental integrity if special elements are
still intact and the site has a nearly complete complement of native species and is relatively free of
exotic species and human-caused disturbance. Ideally, ecological processes are functioning within
the range of natural variation (Noss 1995). At a minimum, assessment of environmental integrity
requires analysis of air photos, a site visit or both. This has recently been done for some special
features, however for the large majority it has not.
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Integrity is assessed for the entire site and not solely for an individual element within the site. For
example, if most of the native vegetation has been removed from a site, it would be assessed as not
having environmental integrity, even though it may contain a special landform element that is in
itself intact.

Special features were assessed regarding environmental integrity as follows:
Yes (Y) Recent information (air photo analysis, site visit) indicates the site maintains

its environmental integrity, therefore the site continues to be considered as a
special feature.

No (N) Recent information indicates the site has experienced human disturbed (e.g. by
cultivation, logging or other industrial, commercial or residential
developments), therefore the site is removed from consideration as a special
feature unless restoration in the short term is determined to be likely.

Unknown (U) There is no recent information available regarding the environmental integrity
of the site, or information that is available is not detailed enough to ascertain
environmental integrity. More work is required to determine environmental
integrity.

5.2 Land Ownership

Provincial ownership of special features was verified by overlaying a map generated from GIS
database files of land ownership by quarter section with special features polygons. Lands under
private, municipal, or federal (including Indian Reserves) ownership are ineligible for consideration
as provincial protected areas.

Special features were assessed with respect to land ownership as follows:

Yes (Y) A site is entirely under provincial ownership, or enough of the site is under
provincial ownership to adequately represent the special elements within the
special feature, therefore the site could be considered for provincial protected
area designation.

No (N) A site is entirely or mostly under private, municipal or federal ownership
therefore it is ineligible for provincial protected area designation.

Unknown (U) The site is of mixed ownership and it is uncertain whether special elements
within the special feature occur on provincial land, due to imprecision in the
element occurrence record. More work is required to precisely determine
locations of special elements.
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5.3 Suitability for Provincial Protected Area Designation

Special features known to have environmental integrity and to be under provincial ownership are
listed in Table 3. These special features are suitable for consideration as protected areas using
provincial designation. Table 3 also provides the conservation priority score for each special feature
and notes regarding any previous conservation recognition of the site (e.g. under a provincial
protective notation (PNT), a provincial recreation area (PRA), a provincial bird or wildlife
sanctuary). Some sites may involve expansion of currently protected areas. In addition, overlap of the
special feature with a candidate Special Place (SPCAN) or a nominated Special Place (SPNOM) is
noted. Although candidate Special Places have been chosen based on representative natural history
themes, these areas also may include special elements.

Special features requiring further work to determine their suitability for consideration as protected
areas under provincial legislation are listed in Table 4. The majority of these sites can be evaluated
quickly using air photo analysis to determine environmental integrity. For some sites, field
inventories may be required to determine if significant elements are on provincial land or if elements
are still intact. Table 4 also provides the conservation priority score for each special feature and
indicates previous conservation recognition of the site, including candidate Special Places. For some
special features, other considerations regarding suitability for protected area designation are
identified. For example, it may not be feasible to include some large special landform elements in
protected areas (e.g. meteor impact crater, spillway channel, esker). As well, there may be other
mechanisms more suited to protecting some special features, such as wildlife sanctuary designation
and lake management plans for shorebird and waterfowl staging areas.

6.0 CONCLUSIONS AND FUTURE DIRECTIONS

This project has been designed to provide a scientific basis for identifying and evaluating special
features in Alberta, recognizing that special features are an important part of Alberta’s environmental
diversity. Objectives of the project were threefold:
• To define a framework and process for identifying special features and evaluating their

conservation status in Alberta.
• To identify special features on provincial land for consideration for inclusion in Alberta’s

protected areas network.
• To identify information gaps and uncertainties regarding special features that will need to be

addressed as part of ongoing efforts to protect environmental diversity.

The project objectives have been met. Project results point to key conclusions and future directions
related to the three objectives.

6.1 Framework and Process for Identifying and Evaluating Special Features

A framework and process for identifying special features and evaluating their conservation
status in Alberta has been defined and initially applied as part of this project. We propose that
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the framework and process be accepted by the Special Places Provincial Co-ordinating
Committee for ongoing identification and evaluation of special features in Alberta.

The framework and process are based on current principles regarding conservation of environmental
diversity. They are designed to use information contained in the Alberta Natural Heritage
Information Centre and the Biodiversity/Species Observation Database and to draw on a broad
network of expertise in Alberta’s professional conservation community. We suggest that the
framework and process continue to be used to identify and evaluate special features as new
information becomes available and that they periodically be assessed and revised to ensure continued
consistency with principles of conservation and relevance to protection of environmental diversity in
Alberta.

6.2 Special Features Suitability for Provincial Protected Areas Designation

One hundred and forty-nine (149) special features are evaluated as including bio-physical
resources suitable for inclusion in the provincial protected areas network. Consideration of
these areas by the Special Places Provincial Coordinating Committee can proceed immediately.

Special features which occur on provincial land and are known to have environmental integrity are
listed in Table 3 and shown on Map 2. Boundaries of special feature polygons shown on Map 2 are
abstract approximations and will require refinement once protected area priorities are established. To
assist decision-makers in establishing priorities for protected areas planning, an evaluation of
conservation priority and notes regarding existing or proposed conservation designations also are
provided (Table 3).  There has been no screening of resource commitments on these sites as it was
not part of preparing this report.

Two hundred and sixteen (216) special features require further work to confirm their
suitability for inclusion in the provincial protected areas network.

Special features with some uncertainty about their environmental integrity or provincial ownership
are listed in Table 4 and shown on Map 2. Also listed in Table 4 are special features with a mix of
private and provincial ownership where cooperative conservation options may be considered. Some
information needs, identified on Table 4, can be addressed quickly, for example through air photo
interpretation, whereas others will require longer-term site investigations. Addressing these
information needs in a timely and systematic manner will enable a more comprehensive approach to
protected areas planning and help to ensure important aspects of Alberta’s environmental diversity
are not lost. Boundaries of special features polygons shown on Map 2 are abstract approximations
and will require refinement once priorities are established. To assist decision-makers in establishing
priorities for protected areas planning, an evaluation of conservation priority and notes regarding
existing or proposed conservation designations also are provided (Table 4).  There has been no
screening of resource commitments on these sites as it was not part of preparing this report.

6.3 Information Needs Regarding Special Elements



32

Several information gaps and uncertainties regarding special elements have been identified.
They will need to be addressed as part of ongoing efforts to inventory and protect the
province’s environmental diversity. Coordination through the Alberta Natural Heritage
Information Centre and the Biodiversity/Species Observation Database, both within Alberta
Environmental Protection, will continue.

Information gaps and uncertainties regarding special elements have been identified in Section 2.0 of
this report. In summary they include:

• Completing review of existing information sources to identify elements of special conservation
concern and recording occurrences in the ANHIC database. Element types needing particular
attention are landforms, vegetation communities, vertebrates, invertebrates (e.g. butterflies,
dragonflies, freshwater molluscs), non-vascular plants (e.g., liverworts, hornworts, lichens) and
fungi.

• Field checking of element occurrence records which have imprecise location descriptions or for
which the last documented siting was two or more decades ago and there is a likelihood that
populations have been affected by disturbances or land use changes.

• Inventorying of protected areas, particularly sites recently added to the provincial protected areas
network, as well as sites under reservation not addressed in this report, to identify, map and
precisely describe occurrences of special elements.

• Identifying special element inventory needs outside of protected areas, particularly for northern
Alberta where very few biophysical surveys have been completed. Innovative and efficient ways
for obtaining inventories may be considered, including involvement of a variety of government
agencies, private industries and non-government organizations.

• Encouraging research on the conservation biology of special elements including life histories of
species, factors affecting survival, population dynamics within species, and genetic diversity
within and among populations.  This information is required to assess conservation significance
and determine appropriate conservation approaches.

• Developing strategies and processes for monitoring the status of special elements, identifying and
reviewing relevant information on special elements as it becomes available, and relating this
information to management practices inside and outside of protected areas.
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8.0 GLOSSARY

alluvial fan – The fan-shaped deposit of sediment laid down by a swift-flowing stream as it enters a
plain or an open valley.

biodiversity – The variety of genes, species and ecosystems on earth and the ecological processes of
which they are a part.

centre of speciation – Area where species are originating at a relatively high rate.

coarse-filter approach – An approach to conservation of biodiversity which considers large
ecosystems or landscape units.

delta – The fan-shaped alluvial feature formed at the mouth of a river, where more material is
deposited than can be removed by currents.

differential erosion – The more rapid erosion of one portion of the earth’s surface as compared with
another.

dike – A vertical or highly inclined sheet of igneous rock formed when molten rock material from
the interior of the earth has forced its way towards the surface through a cleft, or by melting a
passage for itself, and has there cooled and solidified.

disjunct – A population of a species widely separated from other populations of that species.

ecological processes – Natural forces acting on geologic material and life forms within ecosystems.
Ecological processes include drought, flood, erosion, deposition, soil disturbance, fire,
photosynthesis, herbivory, predation and decomposition.

element – A component of environmental diversity. It may be defined at many different scales. An
element may be a landform type, a vegetation community type or a species or subspecies of plant or
animal.

element occurrence – A documented location of an element which is recorded in the Alberta Natural
Heritage Information Centre.

element group – A grouping of similar elements, such as landforms, vegetation communities, plants
or vertebrate animals.

endemic – Describes a biologic element that occurs in a small area and is thought to have evolved
there.

environmental diversity – The variety of plants, animals and landforms on earth.
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environmental (ecological) integrity – The quality of an area in which the complement of native
species is nearly complete and exotic species are insignificant. Ideally, ecological processes function
within the range of natural variation.

evolutionary capacity – The ability of  a natural subregion to experience evolution based on an
assessment of evolutionary pressures on organisms and current rates of evolution.

esker – A long, narrow ridge of sand and gravel which was once the bed of a stream flowing beneath
or in the ice of a glacier, and was left behind when the ice melted.

fine-filter approach – An approach to conserving biodiversity which considers the needs of
individual species.

focal species analysis – An approach to determining conservation  needs by analysing the
conservation requirements of one or several species considered of special conservation concern.

fragmentation – A process where large blocks of natural habitat are broken up into smaller and
isolated pieces.

genetic divergence – The process of change in the genes of populations of the same species, such that
over time they may be differentiated into separate species.

genetically distinct – Differentiated on the basis of gene (hereditary factor) characteristics.

geothermal – Relating to the heat of the earth’s interior.

glacial moraine – The debris or fragments of rock material deposited by glaciers.

glaciotectonism –structural deformation of bedrock and/or drift masses as a direct result of glacier-
ice movement or loading, without completely removing or destroying the rock or sediment beyond
recognition.

ground moraine – Material deposited from a glacier on the ground surface over which the glacier has
moved. The topography is usually flat or gently undulating.

hibernaculum – The place in which an animal or group of animals overwinter.

hummocky moraine – Area of strongly rolling topography, comprised of rounded hills and
depressions, usually produced by the melting of stagnant glacial ice.

igneous activity – Formation of rock from a molten or partially molten state, as contrasted with
sedimentation processes in rock formation.

isozyme analysis – An approach for recognizing differences among groups of organisms by
analysing for variants of enzymes.
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kame – A mound of gravel and sand which is formed by the deposition of sediment from a stream
beneath a glacier.

karst – A type of topography that is formed in limestone, dolomite or gypsum by dissolving or
solution.

lagoon – A shallow body of water which is partly or completely separated from the main water body
by a narrow strip of land.

meltwater channel – A channel formed by the melting of glacial ice.

natural history themes – Categories for describing Alberta’s environmental diversity used by  the
Alberta Special Places Program. Level 1 themes are broad landscape types within a natural
subregion. Level 2 themes are broad habitat or vegetation types. Level 3 themes are specific
landforms, plant communities or species.

outwash plain – A plain composed of material washed out from glaciers.

peat accumulation – Build-up of decaying vegetation (primarily mosses and sedges) in wetland areas.

peripheral population – A population that is near the limit of the species’ distribution range.

permafrost – Permanently frozen ground or subsoil. The temperature in the material has remained
below 0°C for more than two years.

special element - An element of special conservation concern defined using objective criteria
including rarity, risk, outstanding characteristics and the agreement of specialists. Tracking lists of
special elements in Alberta, are developed through a consultative process facilitated by the Alberta
Natural Heritage Information Centre.

special element occurrence – The documented location of a special element which is recorded within
the Alberta Natural Heritage Information Centre.

special feature - An area which includes the occurrence(s) of one or more special elements.

special feature polygon - The mapped area of a special feature showing approximate boundaries.

tracking list - ANHIC develops tracking lists of elements that are considered of high priority because
they are rare or special in some way.  Tracking lists serve as a focus for data gathering to increase our
knowledge and understanding of the elements of Alberta’s biodiversity.


















































































































































































































































































































