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Applying Ecological 
Criteria to Establish a 
Network of Protected 
Areas in Manitoba
Appendix A

To be considered complete, Manitoba’s 

network of protected areas will have 

to contain adequate examples that are 

representative of our diverse landscapes.  

Our approach relies on applying sound 

ecological principles and criteria. The 

technical application of these principles 

and criteria governs the identifi cation 

of possible candidate protected areas, 

and forms the scientifi c basis for public 

consultations on protected areas. This 

appendix outlines the ecological 

principles used, the criteria considered 

in determining “representative” and 

“adequate,” and how these principles and 

criteria are applied.

In Manitoba, as a minimum, a “protected” 

area must be closed by legal means to log-

ging, mining, hydroelectric development, 

or any other activity that signifi cantly and 

adversely affects habitat. For the purposes 

of assessing adequacy and representa-

tion, all areas that meet this criterion 

are included in the network of protected 

areas, regardless of who owns or manages 

an area. Existing protected areas include 

national parks, ecological reserves, and 

all or parts of some provincial parks, 

wildlife management areas, and provin-

cial forests. Most recently, private lands 

have been included in the network where 

they have been acquired by conservation 

agencies. Also, conservation agencies and 

private landowners are able to place 

protective conservation agreements on 

land titles. These agreements are legally 

binding for subsequent landowners.

Ecological Principles 

Manitoba has been divided into a set 

of 18 natural regions and sub-regions. 

Each region or sub-region has a broad 

common climate and physiography that 

differentiates it from the others. All of 

the plant and animal species that live in 

Manitoba collectively make up the 

province’s biological diversity (or biodi-

versity). All biological organisms share 

a connection to the landscapes in which 

they are found, some more directly 

than others. Unlike plants and animals, 

however, soils and landforms are more 

stable over time and endure. When an 

ecological process such as fi re passes 

through an area, the area’s biodiversity is 

temporarily changed, but there is poten-

tial for it to return to its previous 

state because the soils and landforms 

remain. As a result, it is much easier to 

defi ne these somewhat more permanent 

enduring features, than it is to identify 

the complex biological diversity that 

occupies a given site over time as natural 

ecological processes such as succession 

occur. For this reason, each natural region 

has been divided into smaller units based 

on soils and landform. Enduring features 

range from a few hectares to over a 

million hectares in size. Some of the 

smaller enduring features are of a size 

typical of stands or habitat patches. 

Similarly, some of the largest enduring 

features are of a size typical of landscape 

level disturbance events such as fi re or 

fl ood. Representing enduring features in 

a system of protected lands, therefore, 

serves as a useful way of protecting the 

biological diversity of a natural region. 

The process of identifying the different 

combinations of soils and landforms, and 

of determining if they are adequately 

represented in Manitoba’s network of 

protected areas, is called enduring 
features analysis.
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Representation Criteria

Representation has become the underly-

ing principle in designing networks of 

protected areas. “Representativeness” is 

a measure of the degree to which an 

individual protected area, or the network 

of protected areas, portrays the physio-

graphic, and, by inference, the biological 

diversity of the natural region.

Representativeness is determined by 

applying the following four criteria:

1. Examples of all the terrestrial and 

aquatic enduring features considered 

characteristic of the natural region 

must be included in protected areas. 

2. Protected areas must be considered to 

be ecologically self-sustaining.

3. The proportions and spatial arrange-

ment of enduring features in a 

network of protected areas should 

refl ect their relative proportions and 

spatial arrangement in the natural 

region.

4. The network must provide for genetic 

diversity by including protected areas 

in widely separated parts of large 

natural regions, particularly in those 

natural regions that span several 

degrees of latitude.

These criteria are applied equally. If the 

strict application of proportionality guide-

lines were to result in a determination that 

there is inadequate protection, the second 

criterion of ecological integrity would 

be violated and adjustments would have 

to be made, for example, by capturing 

more of the enduring feature in another 

protected area.

 Assessing Representation

Assessing gaps in representation within a 

natural region begins by identifying all of 

the enduring features that characterize the 

region. The second step involves deter-

mining the extent to which these enduring 

features are already captured in existing 

protected areas in the natural region. 

Table 1. Representation Categories for Enduring Features (adapted from World Wildlife Fund Canada)

Enduring Feature Rank Description

Not Captured No part of the enduring feature is included within the boundaries 
 of a protected area.

Partially Captured Only minor parts of the enduring feature are included within the 
 boundaries of existing protected areas, and natural disturbances 
 can only be maintained at the scales of stands or patches.

Moderately Captured A signifi cant portion of the enduring feature is included within one 
 or several protected areas in a manner that disturbance-recovery 
 cycles are maintained across a wide range of scales with the 
 exception of landscape-scale disturbance events.

Adequately Captured A suffi cient proportion of the enduring feature is included in 
 existing protected areas that ecological processes and integrity 
 are  likely to be maintained.

Enduring features are evaluated in the 

context of the protected area in which 

they are found. For example, complete 

protection of a unique but small endur-

ing feature would not lead to a rank 

higher than “moderately captured,” unless 

it was found within a larger protected 

area where landscape scale ecological 

processes could still operate.

Since enduring features vary in size, con-

fi guration, and the number of times they 

repeat across a landscape, the following 

guidelines have been developed to help 

determine whether an enduring feature is 

adequately represented depending on its 

size. The impact of human activity is also 

considered.

Manitoba has adopted the four level rating 

system proposed by the World Wildlife 

Fund Canada’s Endangered Spaces 

Campaign in 1995 (Table 1) to assess the 

level of representation of each enduring 

feature in existing protected areas. The 

four categories refl ect differences in the 

proportion of each enduring feature that 

is captured, and the level of confi dence 

that ecological integrity is likely to be 

maintained over time.
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Small Enduring Features 
(1-8,000 ha)

1. Adequate representation may require 

that the entire enduring feature be 

protected. This is particularly true 

for enduring features that are less 

than 1,000 ha. One thousand hectares 

is considered the minimum area 

necessary for the maintenance of plant 

and small animal communities.

2. For small enduring features that repeat 

across a natural region, it is preferable 

to have one or more complete units 

captured within a protected area. 

3. The character of small enduring 

features is often determined by the 

nature of surrounding landscapes.  

Adequate representation of small 

enduring features, therefore, requires 

that the protected unit be embedded 

within a larger protected area, to 

prevent edge effects and to preserve 

the character of the enduring feature 

being evaluated.

Medium Enduring Features 
(8,000-400,000 ha)

1. Adequate representation may be 

achieved by setting aside a portion of 

the enduring feature in a manner that 

is consistent with guidelines related to 

edge effects, minimum size criteria, 

and spatial confi guration.

2. For enduring features that repeat 

across the region, adequate represen-

tation may require that one complete 

unit is captured within a protected 

area. For enduring features at the 

upper end of this size category it 

may be suffi cient to capture a 

signifi cant portion of the unit within 

a protected area. 

3. Medium enduring features are less 

vulnerable to edge effects than small 

enduring features, and may sometimes 

lie along the inside boundary of a 

protected area.

4. The protection of adjacent enduring 

features may be required for adequate 

representation, if there are signifi cant 

spatial linkages that determine the 

character of the enduring feature 

being evaluated.

Large Enduring Features 
(>400,000 ha)

1. Adequate representation may be 

achieved by setting aside a portion of 

the enduring feature in a manner that 

is consistent with guidelines related to 

edge effects and spatial confi guration.

2. For enduring features that repeat 

across the region, adequate represen-

tation generally only requires that a 

signifi cant portion of a single unit be 

captured within a protected area. 

3. Large enduring features are much less 

vulnerable to edge effects than small 

or medium enduring features, and can 

thus generally lie along the inside 

boundary of a protected area.

4. Large enduring features often have 

other smaller landscape units embed-

ded within them. The protection 

of adjacent enduring features is 

not usually required for adequate 

representation of the enduring feature 

in question, unless there are 

signifi cant spatial linkages that help 

to determine its character.
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Applying these Principles to Establish 
New Protected Areas

The establishment of new protected areas 

to help complete the network of protected 

areas involves enduring features analysis 

and applying the criteria and principles 

outlined above to fi ll gaps in representa-

tion. First, Areas of Special Interest (ASI) 

are selected for study, so that they 

represent all of the enduring features 

found within the natural region that are 

still needed to complete representation. 

Maps of ASIs have been available since 

1998.  Since then, these maps have been 

provided and widely distributed to indus-

try, all First Nation communities, and 

various other communities and interest 

groups to focus discussion. They form 

the basis of Manitoba’s consultation 

process. ASIs have not been designated 
or protected in any formal manner until 
a formal decision is made to protect 
them, for example, as a park reserve. 
They have been delineated using ecologi-

cally based scientifi c methods to identify 

enduring features not represented by the 

existing network of protected areas.

While enduring features analysis is a 

regional or “coarse fi lter” approach, “fi ne 

fi lter” considerations must be applied 

in setting boundaries when candidates 

for protection are designed from within the 

Areas of Special Interest. Fine fi lter factors 

that are considered include occurrences 

of rare and endangered plant and animal 

species or communities, areas of unusu-

ally high species diversity, extremely 

sensitive sites, and signifi cant discrete 

wildlife resources or geological and 

physical features that affect biodiversity 

such as mineral licks, springs, waterfalls, 

etc.  These occurrences can be identifi ed 

from scientifi c surveys, as well as from 

local and traditional knowledge. Protected 

areas selected to represent natural regions 

are intended to complement, not replace, 

endangered species programs or stew-

ardship and conservation programs that 

address specifi c ecological problems or 

resource management needs.

Wherever possible, ASIs are chosen to 

avoid or minimize resource allocation 

confl icts and to protect undeveloped areas 

of signifi cant size. The establishment 

of new protected lands will take into 

consideration the need for ecologically 

meaningful boundaries such as water-

sheds, lakes, rivers, landforms, animal 

ranges and other features. These types of 

boundaries are important for the preser-

vation of ecological integrity and natural 

processes.

In most cases, ASI boundaries are 

fl exible, and can be changed to respond 

to additional biological inventories and 

ecological knowledge such as new infor-

mation from First Nations and industry. In 

a few cases, however, single or restricted 

occurrence enduring features are unique 

ecologically, and there is limited fl exibil-

ity for boundary changes.

In those parts of Manitoba where inten-

sive development does not permit the 

setting aside of large areas of protected 

land, other mechanisms to achieve repre-

sentation will be explored. In particular, 

private lands and lands held by con-

servation agencies can make signifi cant 

contributions. Emphasis will focus on 

sites where several adjacent public and 

private landowners have an interest in 

conservation and preservation. The intent 

will be to see if mutually reinforcing 

co-operative programs and projects can 

help secure relatively large areas that 

can qualify as protected. The Tall Grass 

Prairie Preserve, established in south-

eastern Manitoba in 1992, serves as an 

excellent model to build upon.

The series of maps shown on the insert 

reveal the progress that has been made 

during the past decade in representing 

our natural regions by the growth in 

Manitoba’s network of protected areas.


