
How Much Habitat is Enough?
The Philosophy of Thresholds & 
Targets



Greater than 10% of each major 
watershed should be in wetland 
habitat

Greater than 6% of each 
subwatershed in wetland habitat

Or restore to original percentage

30 m wide naturally vegetation 
adjacent to streams, greater 
depending on conditions

75% of stream length should be 
naturally vegetated

Less than 10% impervious surfaces 
in a watershed to maintain stream 
water quality & quantity, & preserve 
aquatic species and diversity.

At least 30% of 
watershed should be 
in forest cover

Corridor width varies with 
function, 50-100 m width for 
species movement

forest patches should be within 
2 km of each other or other 
supporting habitat feature
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• Based on review 
of scientific 
literature and 
field 
observations

How Much Habitat is Enough?

• Science-based 
habitat 
guidelines

• Address forest, 
riparian, wetland 
and now open 
country
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HMHE3 – History and Use

• AOC’s – literally how much to help set de-listing targets.
• Extensive literature and expert review, trial use               

and field testing, 1st edition released in 1998.
• Revised 2003 to reflect best science.
• Now used beyond AOCs across                            

Mixedwood Plains and well beyond.
• The Framework has evolved into a                                  

wider ‘framework’ for protection,                          
conservation and restoration.
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Today and the 3rd edition
• Why a 3rd edition?
• What was the process?
• Changes throughout document addressing comments and concerns 

of last 8 to 13 years.
• Inclusion of open country in response to requests and an 

accumulation of science.
• 21 guidelines and concepts: 

– 18 are new, revised or edited guidelines or ideas 
– for clarity and/or to reflect new science.

• Stronger introduction.
• Discussion of ecological context and hierarchy.
• Greater clarity and emphasis regarding scale, purpose, application, 

and geographic scope.



How Much Habitat is Enough? 3rd edition: new 
draft guidelines, considerations & concepts

Percent Forest Cover

30% forest cover at the watershed scale is the minimum 
forest cover threshold. This equates to a high-risk 
approach that may only support less than one-half of the 
potential species richness, and somewhat healthy aquatic 
systems;

40% forest cover at the watershed scale equates to a 
medium-risk approach that is likely to support more than 
one-half of the potential species richness, and moderately 
healthy aquatic systems;

50% forest cover or more at the watershed scale equates 
to a lower-risk approach that is likely to support most of 
the potential species, and healthy aquatic systems. 

Size of Largest Forest Patch

A watershed or other land unit should have at least one, 
and preferably several, 200ha forest patches (measured as 
forest area that is more than 100m from an edge).

Percent of Watershed that is Forest Cover 100m from 
Forest Edge

The proportion of the watershed that is forest cover 100m 
or further from the forest edge should be greater than 
10%. 

Forest Shape

To be of maximum use to species such as forest breeding 
birds that are intolerant of edge habitat, forest patches 
should be circular or square in shape.

Proximity to Other Forested Patches

To be of maximum use to species such as forest birds and 
other wildlife that require large areas of forest habitat, 
forest patches should be within 2km of one another or 
other supporting habitat features;
“Big Woods” areas representing zones of clumped or 
aggregated woodlands as well as the largest patches of 
forest, should be a cornerstone of protection and 
enhancement within each watershed or land unit.

Wetland Location

Wetlands can provide benefits anywhere in a watershed, 
but particular wetland functions can be achieved by 
rehabilitating wetlands in key locations, such as 
headwater areas for groundwater discharge and recharge, 
flood plains for flood attenuation, and coastal wetlands for 
fish production. Special attention should be paid to 
historic wetland locations, specifically in agricultural 
areas. Consideration should also be given to isolated 
wetlands within urban settings.

Forest Quality – Species Composition and Age Structure

Watershed forest cover should be representative of the 
full diversity of naturally occurring forest communities 
found within the ecoregion. This should include 
components of mature and old growth forest.

Percent Wetlands in Watersheds and Subwatersheds

Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in wetland 
habitat; or restore to original percentage of wetlands in 
the watershed. Focus should be placed on maintaining 
and restoring wetland functions at a watershed and sub-
watershed scale.

Amount of Natural Vegetation Adjacent to the Wetland 

Critical Function Zones should be established around 
wetlands based on knowledge of species present and 
their use of habitat types. Protection Zones should seek to 
protect the wetland attributes from stressors. Therefore 
stressors need to be identified and mitigated through PZ 
design.

Wetland Restoration 

Of the four wetland types in southern Ontario, only 
marshes and swamps can be effectively restored. Fens 
may also be restored or created under certain conditions. 
To be effective, restoration of these habitats needs to 
consider local site conditions (particularly soils and 
hydrological dynamics), draw on local sources for new 
vegetation, and wherever possible build on historic wetland 
locations. Priority locations for restoration in degraded 
watersheds include headwater areas, floodplains and coastal 
wetlands.

Wetland Size now Wetland Area, Structure and Diversity 

Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. Having several 
swamps and marshes of sufficient area to support habitat 
heterogeneity and area-sensitive species is particularly 
important. In general, where the surrounding matrix is not 
natural habitat, swamps should be regularly shaped with 
minimum edge and maximum interior habitat.

Wetland Proximity 

Wetlands that are in close proximity to each other, based 
on their functions, or that are in close proximity to other 
natural features, should be given a high priority in terms 
of landscape planning. 

Amount of Natural Vegetation Adjacent to Streams

Streams should have a minimum 30m wide naturally 
vegetated adjacent land to address aquatic habitat and 
minimum 50m to address breeding birds, on both sides of 
the stream, greater depending on site-specific conditions.

Total Suspended Sediment Concentrations

As a minimum, where and when possible, suspended 
sediment concentrations should be below 25 
milligrams/litre or be consistent with the Canadian Council 
of Ministers of the Environment (2001) guidelines, ideally 
3.6mg/L for TSS and 2.2 NTU for turbidity.  

Percent of an Urbanizing Watershed that is Impervious

Less than 10% imperviousness in an urbanizing 
watershed should maintain stream-water quality and 
quantity, and preserve the density and biodiversity of 
aquatic species. An upper limit of 30% represents a 
threshold for degraded systems.

Additional Riparian Parameters: Watershed Land Cover

Forest cover between 40-50% appears to have a positive 
effect on stream ecosystem health, which supports the 
percentage forest cover guideline in the ‘Forest’ section of 
How Much Habitat is Enough?

Open Country type

Maintain and restore native grassland and alvar
habitat to its historic extent at a county, municipal 
and/or watershed scale considering historic presence 
and current conditions.

Grassland configuration & connectivity

Grassland habitat patches should be clustered or 
aggregated in a local landscape (10 km2), and any 
intervening land cover should be open or semi-open 
to be permeable to species movement

Grassland Patch Size

For grassland birds, maintain an average native or 
non-native grassland patch size ≥50 ha per 100 km2 
landscape to support grassland specialists, with 
grassland patches separated by <15 km to facilitate 
dispersal.
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This Session – T1C 8:30-10:00

• Revised How Much Habitat is Enough? Introduction
• Revised Forest Guidelines

• Your input: We have comment sheets you can hand in 
now, during the conference to Lesley or I, or within the 
next week.
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HMHE3 - Introduction
• An environment supporting the fullest diversity of species, genes and 

ecosystems is a healthy one and it is the foundation upon which all 
life relies/resides. 

• Sustainable management of landscapes is now commonly accepted 
as a goal in land-use planning and policy, and that sustainability is 
based on the components of natural environment, society and 
economy (North-South Environmental 2010). 

• HMHE provides guidance for the natural environment component. 
• Specifically, guidance for setting targets and goals for terrestrial 

habitat restoration and protection, focussing on benefits to wildlife of 
federal concern. 

• Intended to complement and be considered alongside other 
guidance and information.
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HMHE3 – Guidelines not Targets
• Guide, not dictate local decision. 
• Providing planners, rehabilitation teams, and other decision makers 

with the best available information to enable them to make their own 
decisions on how much habitat is required to rehabilitate local 
watersheds and landscapes. 

• The framework does not represent policy or legislation. 
• The guidelines provided are not intended as mandatory limits or 

targets, and it is not intended that every area meet the guidelines 
expressed here. 

• If the guidelines are adapted into policy, care must be taken to
consider the limitations and context found in the guideline supporting 
text. 

• The best practice is to study and refer directly to the literature cited 
within the supporting text.
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Focus and Scope: How Much Habitat is 
Enough for What? Where?
• The suite of species and habitats representing the 

federal terrestrial biodiversity portfolio. 
• Still contributes to ecosystem integrity/health at the local 

to international scale. 
• Geographic scope: Mixedwood Plains focus, applicable 

to temperate forest biome of E. North America, south of 
the Boreal Shield.

• What’s with the birds?
– CWS mandate, well studied 

• Take home messages from birds: umbrella species and 
guidance follows knowledge.
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Focus and Scope: How Much Habitat is 
Enough for What?: Ecological Context
• Ecological context and ecological targets are important to 

strive toward. 
• An ecological baseline assumes there is one ecosystem state 

that suits all target species. 
– Some species thrive in a forest biome
– Some thrive in an open country matrix
– Most of these species currently co-exist, albeit with lowered populations

• So, no one ecosystem state abundantly supports all species 
that CWS is mandated to protect and recover.

• HMHE context is the current landscape and the target is 
species based: species persistence and provision of basic 
unimpaired wildlife habitat functions. 
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Scale

• Guidelines work at different scales from habitat patch to 
county or quaternary watershed.

• Wetland and riparian guidelines tend to address aquatic 
habitat and function at a watershed and sub-watershed 
scales.

• Forest and open country guidelines address terrestrial 
habitat function and operate at a patch to municipal or 
county scale.

• Why use watershed as a standard?
– History, understandable, and useful for planning



Page 15 – November 29, 2011

Hierarchy
• There is some hierarchy to the guidelines.
• Generally, as overall habitat cover increases then habitat 

configuration decreases in importance.
– E.g. forest cover: below 30-50% forest cover guidelines about 

largest patches, edge/interior, corridors, etc. become more 
relevant.

• This reflects growing science on overall land cover.
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Using the Guidelines: Considerations

• Protect it first
• Acknowledge stressors beyond habitat
• Look beyond local boundaries
• Guidelines are minimums!

∗ Do not manage down – any loss in habitat will result in 
impaired habitat and ecological function

∗ Adapt first, adopt second
∗ Guidelines are not carved in stone
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Using the Guidelines: Considerations

∗ Species at Risk
∗ No substitute for Critical Habitat under SARA
∗ Keep the common species common, and                           

help make the rare species common

• Science based, but designed with the                     
current land use planning paradigm in                        
mind

∗ Requires local decision makers, planners, restorationists
and stewards for translation and application to the land
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Forest Guidelines

The lead guideline from 1998 – minimum 30% forest cover 
– is not so unrealistic today.



 30-50% forest cover at a watershed scale.
 A watershed should have at least one 200ha forest 

patch.
 The proportion of the watershed that is forest cover 

100m or further from the forest edge should be 
>10%.

 Forest patches should be circular or square in 
shape. 

 Forest patches should be within 2km of one another 
or other supporting habitat features.

 Corridors designed to facilitate species movement 
should be a minimum of 50-100m in width. 

 Watershed forest cover should be representative of 
the full diversity of naturally occurring forest 
communities found within the ecoregion.

Percent Forest Cover

30% forest cover at the watershed scale is the minimum 
forest cover threshold. This equates to a high-risk 
approach that may only support less than one-half of the 
potential species richness, and somewhat healthy aquatic 
systems;

40% forest cover at the watershed scale equates to a 
medium-risk approach that is likely to support more than 
one-half of the potential species richness, and moderately 
healthy aquatic systems;

50% forest cover or more at the watershed scale equates 
to a lower-risk approach that is likely to support most of 
the potential species, and healthy aquatic systems. 



 30-50% forest cover at a watershed scale.
 A watershed should have at least one 200ha forest 

patch.
 The proportion of the watershed that is forest cover 

100m or further from the forest edge should be 
>10%.

 Forest patches should be circular or square in 
shape. 

 Forest patches should be within 2km of one another 
or other supporting habitat features.

 Corridors designed to facilitate species movement 
should be a minimum of 50-100m in width. 

 Watershed forest cover should be representative of 
the full diversity of naturally occurring forest 
communities found within the ecoregion.

Size of Largest Forest Patch

A watershed or other land unit should have at least one, 
and preferably several, 200ha forest patches (measured as 
forest area that is more than 100m from an edge).



 30-50% forest cover at a watershed scale.
 A watershed should have at least one 200ha forest 

patch.
 The proportion of the watershed that is forest cover 

100m or further from the forest edge should be 
>10%.

 Forest patches should be circular or square in 
shape. 

 Forest patches should be within 2km of one another 
or other supporting habitat features.

 Corridors designed to facilitate species movement 
should be a minimum of 50-100m in width. 

 Watershed forest cover should be representative of 
the full diversity of naturally occurring forest 
communities found within the ecoregion.

Percent of Watershed that is Forest Cover 100m from 
Forest Edge

The proportion of the watershed that is forest cover 100m 
or further from the forest edge should be greater than 
10%. 



 30-50% forest cover at a watershed scale.
 A watershed should have at least one 200ha forest 

patch.
 The proportion of the watershed that is forest cover 

100m or further from the forest edge should be 
>10%.

 Forest patches should be circular or square in 
shape. 

 Forest patches should be within 2km of one another 
or other supporting habitat features; “Big Woods”
areas should be a cornerstone of protection and 
enhancement within each watershed or land unit.

 Corridors designed to facilitate species movement 
should be a minimum of 50-100m in width. 

 Watershed forest cover should be representative of 
the full diversity of naturally occurring forest 
communities found within the ecoregion, including 
components of mature and old growth forest.

Forest Shape

To be of maximum use to species such as forest breeding 
birds that are intolerant of edge habitat, forest patches 
should be circular or square in shape.



 30-50% forest cover at a watershed scale.
 A watershed should have at least one 200ha forest 

patch.
 The proportion of the watershed that is forest cover 

100m or further from the forest edge should be 
>10%.

 Forest patches should be circular or square in 
shape. 

 Forest patches should be within 2km of one another 
or other supporting habitat features.

 Corridors designed to facilitate species movement 
should be a minimum of 50-100m in width. 

 Watershed forest cover should be representative of 
the full diversity of naturally occurring forest 
communities found within the ecoregion.

Proximity to Other Forested Patches

To be of maximum use to species such as forest birds and 
other wildlife that require large areas of forest habitat, 
forest patches should be within 2km of one another or 
other supporting habitat features;
“Big Woods” areas representing zones of clumped or 
aggregated woodlands as well as the largest patches of 
forest, should be a cornerstone of protection and 
enhancement within each watershed or land unit.



 30-50% forest cover at a watershed scale.
 A watershed should have at least one 200ha forest 

patch.
 The proportion of the watershed that is forest cover 

100m or further from the forest edge should be 
>10%.

 Forest patches should be circular or square in 
shape. 

 Forest patches should be within 2km of one another 
or other supporting habitat features.

 Corridors designed to facilitate species movement 
should be a minimum of 50-100m in width. 

 Watershed forest cover should be representative of 
the full diversity of naturally occurring forest 
communities found within the ecoregion.

Forest Quality – Species Composition and Age Structure

Watershed forest cover should be representative of the 
full diversity of naturally occurring forest communities
found within the ecoregion. This should include 
components of mature and old growth forest.
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• graphic:
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Greater than 10% of each major 
watershed should be in wetland 
habitat

Greater than 6% of each 
subwatershed in wetland habitat

Or restore to original percentage

30 m wide naturally vegetation 
adjacent to streams, greater 
depending on conditions

75% of stream length should be 
naturally vegetated

Less than 10% impervious surfaces 
in a watershed to maintain stream 
water quality & quantity, & preserve 
aquatic species and diversity.

At least 30% of 
watershed should be 
in forest cover

Corridor width varies with 
function, 50-100 m width for 
species movement

forest patches should be within 
2 km of each other or other 
supporting habitat feature

Session T2C – 10:30-12:00

• Revised Wetland Guidelines
• Revised Riparian and Watershed Guidelines
• New Open Country concepts
• Closing Thoughts
• Panel Discussion/Questions

• Your input: We have comment sheets you can hand 
in now, during the conference to Lesley or I, or within 
the next week.
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Wetlands
• Take home: tremendous loss, don’t know what ecological 

functions we have lost. This was almost as much a 
wetland biome as a forest biome.

• The good news is the regulatory and 
policy framework has grown.

• In terms of current known ecological 
function thresholds and regulation in 
2011, we have probably gone as far as 
we can right now, any gains will come 
through different approaches such as 
ecological goods and services.
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Wetlands
• The guidelines reflect more awareness about the 

importance of a diversity of wetland types and sizes and 
with how they are grouped on the landscape. 

• More movement toward looking at Critical Function Zones, 
this is also reflected elsewhere in other habitat guidelines.



 Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in 
wetland habitat; or restore to original percentage of 
wetlands in the watershed. 

 CFZ should be established around wetlands based on 
knowledge of species present and their use of habitat 
types. PZ should seek to protect the wetland attributes 
from stressors. 

 Of the 4 wetland types in southern Ontario, only marshes 
and swamps can be effectively restored. Fens may also 
be restored or created under certain conditions. 

 Wetlands can provide benefits anywhere in a watershed, 
but particular wetland functions can be achieved by 
rehabilitating wetlands in key locations.

 Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. 

 Wetlands that are in close proximity to each other, based 
on their functions, or that are in close proximity to other 
natural features, should be given a high priority in terms 
of landscape planning. 

Percent Wetlands in Watersheds and Subwatersheds

Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in wetland 
habitat; or restore to original percentage of wetlands in 
the watershed. Focus should be placed on maintaining 
and restoring wetland functions at a watershed and sub-
watershed scale. 



 Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in 
wetland habitat; or restore to original percentage of 
wetlands in the watershed. 

 CFZ should be established around wetlands based on 
knowledge of species present and their use of habitat 
types. PZ should seek to protect the wetland attributes 
from stressors. 

 Of the 4 wetland types in southern Ontario, only marshes 
and swamps can be effectively restored. Fens may also 
be restored or created under certain conditions. 

 Wetlands can provide benefits anywhere in a watershed, 
but particular wetland functions can be achieved by 
rehabilitating wetlands in key locations.

 Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. 

 Wetlands that are in close proximity to each other, based 
on their functions, or that are in close proximity to other 
natural features, should be given a high priority in terms 
of landscape planning. 

Amount of Natural Vegetation Adjacent to the Wetland 

Critical Function Zones should be established around 
wetlands based on knowledge of species present and 
their use of habitat types. Protection Zones should seek to 
protect the wetland attributes from stressors. Therefore 
stressors need to be identified and mitigated through PZ 
design.



 Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in 
wetland habitat; or restore to original percentage of 
wetlands in the watershed. 

 CFZ should be established around wetlands based on 
knowledge of species present and their use of habitat 
types. PZ should seek to protect the wetland attributes 
from stressors. 

 Of the 4 wetland types in southern Ontario, only marshes 
and swamps can be effectively restored. Fens may also 
be restored or created under certain conditions. 

 Wetlands can provide benefits anywhere in a watershed, 
but particular wetland functions can be achieved by 
rehabilitating wetlands in key locations.

 Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. 

 Wetlands that are in close proximity to each other, based 
on their functions, or that are in close proximity to other 
natural features, should be given a high priority in terms 
of landscape planning. 

Wetland Type now Wetland Restoration 

Of the four wetland types in southern Ontario, only 
marshes and swamps can be effectively restored. Fens 
may also be restored or created under certain conditions.
To be effective, restoration of these habitats needs to 
consider local site conditions (particularly soils and 
hydrological dynamics), draw on local sources for new 
vegetation, and wherever possible build on historic wetland 
locations. Priority locations for restoration in degraded 
watersheds include headwater areas, floodplains and coastal 
wetlands.



 Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in 
wetland habitat; or restore to original percentage of 
wetlands in the watershed. 

 CFZ should be established around wetlands based on 
knowledge of species present and their use of habitat 
types. PZ should seek to protect the wetland attributes 
from stressors. 

 Of the 4 wetland types in southern Ontario, only marshes 
and swamps can be effectively restored. Fens may also 
be restored or created under certain conditions. 

 Wetlands can provide benefits anywhere in a watershed, 
but particular wetland functions can be achieved by 
rehabilitating wetlands in key locations.

 Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. 

 Wetlands that are in close proximity to each other, based 
on their functions, or that are in close proximity to other 
natural features, should be given a high priority in terms 
of landscape planning. 

Wetland Location

Wetlands can provide benefits anywhere in a watershed, 
but particular wetland functions can be achieved by 
rehabilitating wetlands in key locations, such as 
headwater areas for groundwater discharge and recharge, 
flood plains for flood attenuation, and coastal wetlands for 
fish production. Special attention should be paid to 
historic wetland locations, specifically in agricultural 
areas. Consideration should also be given to isolated 
wetlands within urban settings.



 Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in wetland 
habitat; or restore to original percentage of wetlands in the 
watershed. 

 CFZ should be established around wetlands based on 
knowledge of species present and their use of habitat 
types. PZ should seek to protect the wetland attributes 
from stressors. 

 Of the 4 wetland types in southern Ontario, only marshes 
and swamps can be effectively restored. Fens may also be 
restored or created under certain conditions. 

 Wetlands can provide benefits anywhere in a watershed, 
but particular wetland functions can be achieved by 
rehabilitating wetlands in key locations.

 Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. 

 Wetlands that are in close proximity to each other, based 
on their functions, or that are in close proximity to other 
natural features, should be given a high priority in terms of 
landscape planning. 

Wetland Size now Wetland Area, Structure and Diversity 

Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. Having several 
swamps and marshes of sufficient area to support habitat 
heterogeneity and area-sensitive species is particularly 
important. In general, where the surrounding matrix is not 
natural habitat, swamps should be regularly shaped with 
minimum edge and maximum interior habitat.



 Greater than 10% of each major watershed in wetland 
habitat; greater than 6% of each sub-watershed in wetland 
habitat; or restore to original percentage of wetlands in the 
watershed. 

 CFZ should be established around wetlands based on 
knowledge of species present and their use of habitat types. 
PZ should seek to protect the wetland attributes from 
stressors. 

 Of the 4 wetland types in southern Ontario, only marshes and 
swamps can be effectively restored. Fens may also be 
restored or created under certain conditions. 

 Wetlands can provide benefits anywhere in a watershed, but 
particular wetland functions can be achieved by rehabilitating 
wetlands in key locations.

 Wetlands of a variety of areas, types, and hydroperiods
should be maintained across a landscape. 

 Wetlands that are in close proximity to each other, based on 
their functions, or that are in close proximity to other natural
features, should be given a high priority in terms of landscape 
planning. 

Wetland Proximity 

Wetlands that are in close proximity to each other, based 
on their functions, or that are in close proximity to other 
natural features, should be given a high priority in terms 
of landscape planning. 
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Riparian and Watershed
• Inclusion of positive effect of watershed land-cover on 

streams but science lagging: negative impact of 
imperviousness is still the major consideration.

• More appreciation that riparian zone functions are 
diverse and sometimes operate independently. 

– Riparian vegetation can be terrestrial habitat, provide physical
aquatic habitat and food, and influence water quality for aquatic 
species.

– The aquatic functions vary with stream order, the terrestrial 
habitat does not, all may occur at the same time and place.

• For riparian guidelines, the overall goal is to protect or 
restore the active and complex riparian zone.



 75% of stream length should be naturally vegetated.
 Streams should have a minimum 30-50m wide of 

naturally vegetated adjacent land on both sides of the 
stream.

 As a minimum, suspended sediment concentrations 
should be below 25 mg/L or be consistent with the 
CCME (2001) guidelines.

 Less than 10% imperviousness in an urbanizing 
watershed should maintain stream-water quality and 
quantity, and preserve the density and biodiversity of 
aquatic species. 

 Watershed guidelines for fish communities can be 
established based on knowledge of underlying biological 
and physical characteristics of a watershed, historic and 
current fish communities, and factors that presently 
impact the system.

 Forest cover between 40-50% appears to have a 
positive effect on stream ecosystem health, which 
supports the percentage forest cover guideline in the 
‘Forest’ section of How Much Habitat is Enough?

Amount of Natural Vegetation Adjacent to Streams

Streams should have a minimum 30m wide naturally 
vegetated adjacent land to address aquatic habitat and 
minimum 50m to address breeding birds, on both sides of 
the stream, greater depending on site-specific conditions.



 75% of stream length should be naturally vegetated.
 Streams should have a minimum 30-50m wide of 

naturally vegetated adjacent land on both sides of the 
stream.

 As a minimum, suspended sediment concentrations 
should be below 25 mg/L or be consistent with the 
CCME (2001) guidelines.

 Less than 10% imperviousness in an urbanizing 
watershed should maintain stream-water quality and 
quantity, and preserve the density and biodiversity of 
aquatic species. 

 Watershed guidelines for fish communities can be 
established based on knowledge of underlying biological 
and physical characteristics of a watershed, historic and 
current fish communities, and factors that presently 
impact the system.

 Forest cover between 40-50% appears to have a 
positive effect on stream ecosystem health, which 
supports the percentage forest cover guideline in the 
‘Forest’ section of How Much Habitat is Enough?

Total Suspended Sediment Concentrations

As a minimum, where and when possible, suspended 
sediment concentrations should be below 25 
milligrams/litre or be consistent with the Canadian Council 
of Ministers of the Environment (2001) guidelines, ideally 
3.6mg/L for TSS and 2.2 NTU for turbidity.



 75% of stream length should be naturally vegetated.
 Streams should have a minimum 30-50m wide of 

naturally vegetated adjacent land on both sides of the 
stream.

 As a minimum, suspended sediment concentrations 
should be below 25 mg/L or be consistent with the 
CCME (2001) guidelines.

 Less than 10% imperviousness in an urbanizing 
watershed should maintain stream-water quality and 
quantity, and preserve the density and biodiversity of 
aquatic species. 

 Watershed guidelines for fish communities can be 
established based on knowledge of underlying biological 
and physical characteristics of a watershed, historic and 
current fish communities, and factors that presently 
impact the system.

 Forest cover between 40-50% appears to have a 
positive effect on stream ecosystem health, which 
supports the percentage forest cover guideline in the 
‘Forest’ section of How Much Habitat is Enough?

Percent of an Urbanizing Watershed that is Impervious 

Less than 10% imperviousness in an urbanizing 
watershed should maintain stream-water quality and 
quantity, and preserve the density and biodiversity of 
aquatic species. An upper limit of 30% represents a 
threshold for degraded systems.



 75% of stream length should be naturally vegetated.
 Streams should have a minimum 30-50m wide of 

naturally vegetated adjacent land on both sides of the 
stream.

 As a minimum, suspended sediment concentrations 
should be below 25 mg/L or be consistent with the 
CCME (2001) guidelines.

 Less than 10% imperviousness in an urbanizing 
watershed should maintain stream-water quality and 
quantity, and preserve the density and biodiversity of 
aquatic species. 

 Watershed guidelines for fish communities can be 
established based on knowledge of underlying biological 
and physical characteristics of a watershed, historic and 
current fish communities, and factors that presently 
impact the system.

 Forest cover between 40-50% appears to have a 
positive effect on stream ecosystem health, which 
supports the percentage forest cover guideline in the 
‘Forest’ section of How Much Habitat is Enough?

Additional Riparian Parameters: Watershed Land Cover

Forest cover between 40-50% appears to have a positive 
effect on stream ecosystem health, which supports the 
percentage forest cover guideline in the ‘Forest’ section of 
How Much Habitat is Enough?
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• The Mixedwood Plains are a settled open agricultural 
landscape but no habitat guidance addressing this 
matrix.

• There is now more science and more requests from 
partners for guidelines.

• But, open country really is different.
• The concepts and ideas we have here today are a 

start – not comprehensive, still being formed.
• The process has raised many questions.

Open Country
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Vegetative Communities

All ELC communities of these types (up to a maximum of 60% tall shrub and/or tree
cover where shrubs are all woody species 1-6m tall and trees are woody 
species 6m or greater, low shrubs less than 1m are not considered):

• Beach Bar
• Sand Dune
• Alvar
• Rock Barren
• Sand Barren
• Tallgrass prairie, Savannah and Woodland
• Burns (less than 60% cover by trees/shrubs)
• Cultural Plantation (Christmas Tree plantations or otherwise where planted trees are less 

than 3m tall)
• Cultural Meadow (includes old field)
• Cultural Thicket (with less than 60% cover by trees and tall shrubs combined; includes old 

field)
• Cultural Savannah (with less than 60% cover by trees and tall shrubs combined)

What is Open Country?
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Land Use

• Hay fields (of various classes)
• Fallowed/Idle fields (in rotation or set-aside)
• Pasture land (light to moderate grazing)
• Pasture land (heavy grazing)
• Orchards
• Cut-overs (past 5 years, less than 60% cover by trees and shrubs) 

What is Open Country?



Page 46 – November 29, 2011

• The State of Open Country Habitat across Southern Ontario and 
Quebec – Pre-settlement to Present (Neave & Baldwin 2011).

• A coarse level assessment across the Mixedwood plains and 
southern Shield of Canada to show changes in the biome since 
European settlement.

– Study area reflects assumed max extent of open country extent
– Pre-settlement map used NHIC data (Bakowsky).
– Other maps use Canadian census data, after 1921 Canadian 

Census of Agriculture also used.

The State of Open Country Habitat…
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Open Country is Different…
• Largely surrogate anthropogenic habitat.
• Temporal aspect, often ephemeral, patches change yearly or 

seasonally.
• OC habitat and OC land uses can occupy the same place but not 

always the same time – often, land use ≠ habitat.
• But need to usually consider land use to have habitat.
• You can restrict activities to maintain forest and wetland cover but 

can’t prescribe activities to create or maintain a land use. 
• There is or no little regulatory or planning onus to continue to 

maintain or create most open country cover.
• Any regulation may bring perverse results: e.g. haying restrictions.
• There are species that usually thrive in surrogate habitat (e.g. 

birds) and others that usually prefer or require native open country
(plants, reptiles, insects).
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So…
• what ideas and concepts may be useful?

– Maintain and restore native grassland and alvar habitat to its 
historic extent at a county, municipal and/or watershed scale 
considering historic presence and current conditions.

– Grassland habitat patches should be clustered or aggregated in 
a local landscape (10 km2), and any intervening land cover 
should be open or semi-open to be permeable to species 
movement

– Maintain an average native or non-native grassland patch size 
≥50 ha per 100 km2 landscape to support bird grassland 
specialists, with grassland patches separated by <15 km to 
facilitate dispersal.

• but these concepts must be considered in context
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Open Country concepts and ideas: 
Scope and Focus
• The guidance is in response to the status and trends in overall open 

country habitat and primarily are not intended to prescribe 
conservation measures across active agricultural lands. 

• The open country guidelines are primarily intended to provide 
restoration and conservation guidance for land under the 
management or ownership of organizations and agencies engaged 
in habitat conservation and management, local governments and 
willing landowners.

• A largely cultural land-use will require agencies and organizations to 
engage willing agricultural landowners in conservation and 
restoration measures.
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Open Country: The Big Question

Q. Do we plant trees or leave it open?
A. It all depends…
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Scope: 
The following ideas and concepts address ‘grassland’ land uses 

and land-covers.

Rationale: 
• Studies have focused on native and agricultural grasslands and 

related habitats. 
• Partially reflects the conservation status of many grassland 

species. 
• ‘Grassland’ includes native prairie, savanna, old fields and 

meadows, pasture and hay and some grains. 
• Alvar is a related habitat that shares many grassland 

characteristics, scientific attention and conservation concern. 
Included here under ‘grassland’

• Shrub-land and other successional habitats are still important

Open Country Guidance - Scope

DRAFT FOR DISCUSSION
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Protecting and restoring native grassland should be the first step 
in providing open country habitat.

Rationale: 
• Of the broad types of native habitats/biomes/ecosystems 

represented in southern Ontario there is none that has been so 
diminished. 

• Ninety-seven percent of native grassland habitat in southern 
Ontario has been lost (Bakowsky & Riley. 1994). 

• Nor is there a native ecosystem that has been so extensively 
supplanted by surrogate human created habitat.

Open Country Guidance – The first step

DRAFT FOR DISCUSSION
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Target landscapes for application of HMHE concepts:
– have existing or historic native grassland,
– have favourable current conditions to maintain, manage or 

restore large areas of grassland, and:
– are areas with existing populations of grassland species, 

particularly species at risk.

Rationale: 
– No unequivocal way to determine whether any particular 

vegetation patch should be restored or managed for grassland, 
or a local landscape should be managed as an area of open 
country. 

– but this is the best start

Open Country – Target landscapes

DRAFT FOR DISCUSSION
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Maintain and restore native grassland and alvar habitat to 
its historic extent at a county, municipal and/or 
watershed scale considering historic presence and 
current conditions.

Rationale: 
• While birds will use both native and surrogate habitats, other 

species have less flexibility.
• Not enough science to set an amount across a landscape for birds

as per the 30% forest, 10% wetland guidelines.
• Increase in native habitat for obligate species assuming we are well 

below habitat thresholds for most obligate species.

Draft Open Country concepts – Habitat 
Type and Extent

DRAFT FOR DISCUSSION
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• Grassland habitat patches should be clustered or aggregated 
in a local landscape (10 km2), and any intervening land cover 
should be open or semi-open to be permeable to species 
movement

Rationale: 
– in some cases patch size less critical to birds if a grassland dominated 

landscape
– in lieu of a grassland matrix more patches closer together are a benefit
– speaks to the idea of target landscapes and local grassland 

landscapes
– corridors not necessarily needed, permeable matrix adequate or 

preferred

Draft Open Country concepts – grassland 
configuration and connectivity

DRAFT FOR DISCUSSION
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• Maintain an average native or non-native grassland 
patch size ≥50 ha per 100 km2 landscape to support 
bird grassland specialists, with grassland patches 
separated by <15 km to facilitate dispersal.

Rationale: 
– reflects studies with species such as Bobolink
– area-sensitive grassland birds require large grassland patches
– care must be taken not to remove woody features: not a 

prescription to clear hedgerows

Draft Open Country concepts – grassland 
patch size

DRAFT FOR DISCUSSION
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in summary…

DRAFT FOR DISCUSSION
Watershed forest cover should be representative of the full diversity of naturally occurring forest communities found within the ecoregion. This should include components of mature and old 

Connectivity width will vary depending on the objectives of the project and the attributes of the nodes that will be connected. Corridors designed to facilitate species movement should be a 
minimum of 50 m to 100 m in width. Corridors designed to accommodate breeding habitat for specialist species need to be designed to meet the habitat requirements of those target species.

To be of maximum use to species such as forest birds and other wildlife that require large areas of forest habitat, forest patches should be within 2km of one another or other supporting habitat 
features;
“Big Woods” areas representing zones of clumped or aggregated woodlands as well as the largest patches of forest, should be a cornerstone of protection and enhancement within each 
watershed or land unit.

To be of maximum use to species such as forest breeding birds that are intolerant of edge habitat, forest patches should be circular or square in shape.

The proportion of the watershed that is forest cover 100m or further from the forest edge should be greater than 10%.

A watershed or other land unit should have at least one, and preferably several, 200ha forest patches (measured as forest area that is more than 100m from an edge).

30% forest cover at the watershed scale is the minimum forest cover threshold. This equates to a high-risk approach that may only support less than one-half of the potential species richness, 
and somewhat healthy aquatic systems;
40% forest cover at the watershed scale equates to a medium-risk approach that is likely to support more than one-half of the potential species richness, and moderately healthy aquatic 
systems;
50% forest cover or more at the watershed scale equates to a lower-risk approach that is likely to support most of the potential species, and healthy aquatic systems.

Watershed guidelines for fish communities can be established based on knowledge of underlying characteristics of a watershed (e.g., drainage area, surficial geology, flow regime), historic and 
current fish communities, and factors (and their relative magnitudes) that currently impact the system.

Less than 10% imperviousness in an urbanizing watershed should maintain stream-water quality and quantity, and preserve the density and biodiversity of aquatic species. An upper limit of 
30% represents a threshold for degraded systems.

As a minimum, where and when possible, suspended sediment concentrations should be below 25 milligrams/litre or be consistent with the Canadian Council of Ministers of the Environment 
(2001) guidelines, ideally 3.6mg/L for TSS and 2.2 NTU for turbidity.  

Streams should have a minimum 30m wide naturally vegetated adjacent land to address aquatic habitat and minimum 50m to address breeding birds, on both sides of the stream, greater 
depending on site-specific conditions.

75 percent of stream length should be naturally vegetated.

Wetlands that are in close proximity to each other, based on their functions, or that are in close proximity to other natural features, should be given a high priority in terms of landscape 
planning.

Wetlands of a variety of areas, types, and hydroperiods should be maintained across a landscape. Having several swamps and marshes of sufficient area to support habitat heterogeneity and 
area-sensitive species is particularly important. In general, where the surrounding matrix is not natural habitat, swamps should be regularly shaped with minimum edge and maximum interior 
habitat.

Wetlands can provide benefits anywhere in a watershed, but particular wetland functions can be achieved by rehabilitating wetlands in key locations, such as headwater areas for groundwater 
discharge and recharge, flood plains for flood attenuation, and coastal wetlands for fish production. Special attention should be paid to historic wetland locations, specifically in agricultural 
areas. Consideration should also be given to isolated wetlands within urban settings.

Of the four wetland types in southern Ontario, only marshes and swamps can be effectively restored. Fens may also be restored or created under certain conditions. To be effective, 
restoration of these habitats needs to consider local site conditions (particularly soils and hydrological dynamics), draw on local sources for new vegetation, and wherever possible build on 
historic wetland locations. Priority locations for restoration in degraded watersheds include headwater areas, floodplains and coastal wetlands.

Critical Function Zones should be established around wetlands based on knowledge of species present and their use of habitat types. Protection Zones should seek to protect the wetland 
attributes from stressors. Recommended widths should consider sensitivities of the wetland and the species that depend upon it, as well as local environmental conditions (e.g., slopes, soils, 
drainage), vegetative structure of the PZ, and nature of the changes in adjacent land uses. Stressors need to be identified and mitigated through PZ design.

Greater than 10% of each major watershed in wetland habitat; greater than 6% of each sub-watershed in wetland habitat; or restore to original percentage of wetlands in the watershed. Focus 
should be placed on maintaining and restoring wetland functions at a watershed and sub-watershed scale.
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• In lieu of perfect conservation guidance: what is useful 
and what starts us on the right path?

• Is it a good contribution to what a sustainable 
landscape might look like?

• Do you know where to plant trees now?

Back to Earth Questions…

DRAFT FOR DISCUSSION





Ontario Wetlands Conference
The History and Future of our Wetlands

Thursday, February 2nd, 2012

Location: Black Creek Pioneer Village
1000 Murray Ross Parkway, Toronto, Ontario

Cost: $50/person; $25 for students (Lunch included, students must show ID)

Poster Session: We are now accepting abstracts on recently conducted 
wetlands research, outreach or initiatives to be displayed at the 
conference. (Deadline: December 9th – see website for contact information)

For more information: www.ontarionature.org/wetlands


