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Habitat and Ecological 
Processes 

Presenter
Presentation Notes
Objectives:  At the end of this session, participants should learn:
1.  The reasons why habitat is the focus of NRCS fish, wildlife, and wetland assistance. 
2.  The importance of understanding the landscape in conservation planning and providing biology technical assistance. 
The principal biology practices used for restoring, creating, and enhancing fish and wildlife habitat (e.g., wildlife upland management, wildlife wetland management, fishpond management, stream restoration, wetland restoration, wetland creation, wetland enhancement, shallow water development, rare and declining habitats, etc.).
 The importance of other practices that affect the quality of fish and wildlife habitat. 
5.  How habitat appraisal guides can be used to assess the quality of fish and wildlife habitat and identify limiting factors that can be addressed in conservation planning.
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Presenter
Presentation Notes
Agricultural landscapes support many diverse ecosystem processes and trophic energy flow patterns.  Fish and wildlife resources are a function of landscape condition.  Healthy fish and wildlife populations are indicators of healthy landscapes. 

Uplands are integrally linked to aquatic systems; aquatic ecosystems are sustained by the uplands within the watershed that drains into them.
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Fish and wildlife 
survival 
depends on: 

Species-specific 
requirements for 
survival and 
reproduction 

HABITAT 

Presenter
Presentation Notes
The condition of the landscape, and our activities on it, directly influences fish and wildlife communities through its ability to support habitat for various species.  

Habitat is the term used to describe the ecosystem in which a species lives.  Each species responds differently to physical variables in the ecosystem, including the pattern of patches, corridors, and the dominant cover type, or matrix.  For example, wildlife differ in their ability to disperse.  Some species like reptiles have physical limitations, others have behavioral or physiological limitations.  Most species experience high levels of mortality dispersing across open landscapes and other areas of unsuitable habitat.

Each individual species has a unique set of habitat requirements.  In this since, the term “habitat” is most useful when linked with a species, or in some cases, a group of species that share similar habitat requirements (e.g., grassland nesting birds).
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 Food 

Habitat Basics 

Cover 
Water 

Presenter
Presentation Notes
Habitat consists of three primary components, which combined with space to live, are required for survival.

First is Food.  Most species have specific plant or animal food preferences, while others consume a wide variety of food items.  

Next is Cover.  Cover is needed for avoiding predation, regulating body temperatures, breeding and nesting, rearing young, resting, and rooting.

And last is Water.  Access to water in some form is necessary to sustain life.  Most wildlife need free water access within their home range throughout all seasons of the year.
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Juxtaposition 

By 
Space 

By 
Season 

Presenter
Presentation Notes
While food, cover, and water are the essential elements of fish and wildlife habitat, these different components must be distributed on the landscape in a manner that provides reasonable access.

If food is abundant for an individual species, but there is no cover in which to hide, nest or rear young, populations cannot be sustained. 

Likewise, what may appear good habitat in one season may be unsuitable to sustain species populations through the winter.  Thus, for non-migratory species, all habitat components must be available in all seasons.

For migratory species such as neotropical migratory songbirds and numerous fish species and waterfowl, habitat that supports reproduction on the breeding grounds, successful wintering, and migration back and forth must be available in order to sustain healthy populations.
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All spatial and temporal habitat needs 
of an individual must be met within its 
home range 

Presenter
Presentation Notes
Buffers planned to benefit wildlife should be viewed from a landscape perspective.  
Home range size of target species should be considered to ensure that all three basic habitat elements of food, cover, and water are reasonably accessible by individual animals.
Vegetation established within the buffer should be compatible with the native ecosystem in which the practice is being established.  For example, establishment of exotic conifer trees in a native prairie grassland ecosystem may be counterproductive to restoration of native grasslands.
Wherever possible, buffer practices should be linked across land ownership boundaries to support populations within the watershed.  This is particularly important in stream restoration efforts. 
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Limiting factors  - Conditions that establish the 
population or range of a specific animal or species. 

The lowest hole in the side of a bucket controls 
the amount of water the bucket can hold. 

Nesting cover 
Brood cover 

Predators 
Winter cover 

(limiting) 

Presenter
Presentation Notes
Examples of influences in the life history of any animal, population of animals, or species, are food, water, shelter, space, disease, predation, climatic conditions, pollution, hunting, poaching, and accidents. When one or more of these exceed the limit of tolerance of that animal, population of animals, or species, it then becomes a limiting factor; it then directly affects the well-being of that animal and may result in the animal's or animals' death. 
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Habitat structure 

Horizontal - the arrangement of different 
habitat types as seen from above 

Presenter
Presentation Notes
Horizontal structure refers to the arrangement of different habitat types as seen from above.  Components of horizontal structure would include forests/woodlands, shrubby areas, grasslands, cropland, urban areas, lakes and streams, and wetlands.  The intricacy with which these different features are woven together or interspersed affects the overall habitat quality of the landscape.  For example, grasslands afford certain benefits to wildlife when they exist on their own.  The same is true for a riparian corridor and a wetland.  But when these three habitats are arranged in close proximity to each other, the overall habitat value for many species is greater than the sum of the parts.  Wildlife can move safely between each habitat type, exploiting the benefits offered by each.
In developing horizontal structure, the number and types of different vegetation clumps should be maximized.  This will support small mammals and other wildlife species needing a variety of vegetation types in a relatively small area.
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Habitat structure 
Vertical - the “layers” of different plant forms 
and sizes in the plant community 

Presenter
Presentation Notes
Vertical structure refers to the “layers” of different plant forms and sizes in the plant community.  Complex forested plant communities may have five or more layers; from top to bottom they are the canopy, the understory, the shrub layer, the herbaceous layer, and the forest floor.  At the other extreme, a wheat field for example, usually has only one layer – wheat. 
Vertical structure has a significant influence on the diversity of wildlife species present in the community.  Different layers offer food, water, cover, shelter, or breeding sites to different species, resulting in a rich diversity of wildlife utilizing one habitat type.  Each species fills a niche or specialized position, in the habitat.  However, some species that evolved in grassland habitat, like the lesser prairie chicken, require simple vegetative structure with diverse plant species composition.
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Habitat structure and processes 
are multidimensional 

Lateral 
Vertical 

Longitudinal 

Presenter
Presentation Notes
Habitat structure, and the processes that influence this structure, are multidimensional and thereby impacts management decisions.
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Fish 
abundance 

biomass 
species richness 

Amphibian 
abundance 

biomass 
species richness Local  

Habitat, 
Water Quality 

& Food  
Availability 

Watershed 
Land-use 

& Physical 
Characteristics 

Downstream 
fish 

populations 

passage barriers 
distance to perennial water 

Terrestrial 
amphibian 

populations 

connectivity 

ONSITE Concerns 
OFFSITE  Concerns 
BOTH 

Presenter
Presentation Notes
Here is an example of management concerns in seasonal drainages:

Offsite conditions that affect onsite management are in green, such as land-use and physical characteristics.

Onsite conditions that affect site level responses of aquatic species are in orange, such as habitat, water quality, and connectivity.

How aquatic species are affected is dependent on both onsite and offsite management scenarios.
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habitat fragmentation - The process by which 
a natural landscape is broken up into small 
parcels of natural ecosystems, isolated from 
one another in a matrix of lands dominated by 
human activities.  

connectivity - 
Connection of specific 
landscape features or 
habitat types across 
landscapes or along 
river networks.   

Presenter
Presentation Notes
Fragmentation is the breaking up of large patches of native vegetation into smaller, increasingly isolated patches.  It is often caused by farming, ranching, and urban development.  Habitat fragmentation diminishes the landscape's capacity to sustain healthy wildlife populations.
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Effects of Habitat Fragmentation: 

21 
Loss of original habitat 

Detrimental to “Area-sensitive” species 

Reduced 
patch 
size 

Presenter
Presentation Notes

Area-sensitive species - require large areas to persist, either because of body size, movement requirements, or specialized needs.  Elk, which have recently been reintroduced to Missouri, are an example of  Area-sensitive species.





July 2002                                 How Buffers Work – Wildlife-related Functions                                        14 

Favoring 
“edge-generalist” 

species 

Detrimental to “edge-sensitive” 
species 

Increase edge 

Effects of Habitat Fragmentation: 

Presenter
Presentation Notes
Edge-generalist species –are species whose fitness is enhanced near habitat edges, such as quail
. 
Edge-sensitive species - Species that have reduced fitness (ability to survive and reproduce) near habitat edges, such as the prairie chicken.
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Increased Isolation 

Effects of Habitat Fragmentation: 

Presenter
Presentation Notes
Fragmentation is the breaking up of large patches of native vegetation into smaller, increasingly isolated patches.  It is often caused by farming, ranching and urban development.  Habitat fragmentation diminishes the landscape's capacity to sustain healthy wildlife populations as it results in:

Increased isolation and
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Loss of natural 
disturbance regime 

Effects of Habitat Fragmentation: 

Presenter
Presentation Notes

Loss of natural disturbance regime.
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Fragmented landscape with isolated forest patches 

Cropland matrix 

Presenter
Presentation Notes
One of the most valuable wildlife functions of conservation buffers is their utility in connecting habitat patches to one another within the agricultural landscape.

Many ecologists believe that connecting remnant habitat patches with corridors should be one part of a comprehensive plan to address the decline in species diversity in agriculturally dominated landscape.	
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Corridors provide linkages between habitat patches 

Presenter
Presentation Notes
How corridors are arranged and connected in the larger landscape context determine their wildlife habitat values.

Note on this slide how the addition of corridors link patches and increase habitat value across a large landscape.	
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Natural disturbance is a critical component 
of ecosystem processes and important in 
maintaining habitat quality 

Presenter
Presentation Notes
A disturbance –is any relatively discrete event in time that disrupts an ecosystem, community, or population structure and changes resources, substrate availability, or the physical environment.

Wildlife species evolved under natural disturbance regimes, and frequently, maintenance of good habitat quality relies on periodic disturbances such as fire, wind, ice storms, floods, and grazing and browsing by wildlife.  Natural disturbances may occur at a very localized scale or may affect broad regions of the landscape.

Managers need to recognize natural disturbance regimes and incorporate it into the landscape wherever feasible to sustain native wildlife habitats.
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Human-induced perturbations have altered 
ecosystem processes and natural 
disturbance patterns. 

Presenter
Presentation Notes
A perturbation is a departure from the normal state, behavior, or trajectory of an ecosystem, for example, alteration of ecosystem processes as a result of human actions, such as land use.

In many instances, humans have modified natural disturbance patterns, resulting in long-term habitat degradation.  One example of this is fire suppression on prairie and other ecosystems that rely on fire to sustain ecosystem health.  
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The Cow 

Habitats can be managed to mimic natural 
disturbance with: 

The Plow 

The Axe 

The Match 

Presenter
Presentation Notes
Where natural disturbance regimes have been altered, wildlife habitat can be established and maintained by using practices such as timber harvest, cultivation, prescribed burning, and prescribed grazing.  Use of these tools should be used to mimic natural disturbance regimes to the extent possible.

Buffer areas can be management and maintained by using these tools in a manner that benefits wildlife while meeting other buffer practice objectives.
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Disturbance as a management tool 

Consider landowner objectives 

Time disturbance to local climate 

Consider how disturbance affects 
other resource objectives 

Presenter
Presentation Notes
When establishing a maintenance protocol to maximize wildlife habitat value, landowner objective should be considered to ensure that disturbance actions are compatible with the farming or ranching operation.

Disturbance actions should be tied to local climate conditions - For example, prescribed burning may not be conducted during times of drought.

Any disturbance action taken to maintain or improve wildlife habitat conditions must also consider how it affects water quality, erosion, and other buffer practice objectives.
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NRCS fish and wildlife-specific practices 
Practice (code) Definition
Upland Wildlife
Habitat Management
(645)

Creating, restoring, maintaining or enhancing areas for food, cover, and
water for upland wildlife and species which use upland habitat for a portio
of their life cycle.

Wetland Wildlife
Habitat Management
(644)

Retaining, developing, or managing habitat for wetland wildlife.

Fishpond
Management (399)

Managing impounded water for the production of fish or other aquatic
organisms (non-commercial use).

Wetland Restoration
(657)

The rehabilitation or reestablishment of a degraded wetland where the soi
hydrology, vegetative community, and biological habitat are returned to a
close approximation of the natural, original condition that existed prior to
modification.

Wetland Creation
(658)

A wetland that has been created on a site which historically was not a
wetland.

Wetland
Enhancement (659)

The modification of an existing wetland where specific attributes are
targeted by management objectives, possibly at the expense of other
attributes; and/or the rehabilitation of a degraded wetland where the result
is a wetland that is different than what previously existed on the site

Shallow Water
Development and
Management (644)

Intentional inundation of lands to provide habitat for fish and/or wildlife.

Restoration and
Management of
Declining Habitats
(643)

Restoring and conserving rare or declining native vegetation communities
and associated wildlife species.

Presenter
Presentation Notes
Here are examples of NRCS fish and wildlife-specific practices.

(Read practices off of slide)
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Other practices that affect fish & wildlife 

Potentially, all of them! 
Agronomic practices: 
   Conservation tillage, buffers (Field Border, Grassed Waterway, 
   Riparian Forest Buffer, etc.), Pest Management, etc. 

Engineering practices: 
   Pond, Terrace, Spring Development, Fish Passage, Irrigation  
   systems, drainage practices, waterways, etc. 

Forestry practices: 
   Tree Planting, Forest Harvest Management, Forest Stand 
   Improvement, Forest Site Preparation, etc. 

Range and pasture practices: 
   Range Seeding, Prescribed Burning, Prescribed Grazing, 
   Brush Management, Pasture and Hay Planting, etc. 

Presenter
Presentation Notes
However, it is important to note potentially, all practices that affect fish & wildlife!  

(READ Slide)
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Practices should 
be planned from a 
landscape 
perspective 

Presenter
Presentation Notes

Practices should be planned from a landscape perspective, because…(go to next slide)
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Everything we do on the land 
affects Fish and Wildlife! 

Presenter
Presentation Notes
Now that we have overview of Fish, Wildlife, and Wetland  resources, as they relate to NRCS practices, policies, and programs, and why habitat is the focus of NRCS fish, wildlife, and wetland assistance. This helps provide an  understanding the landscape in conservation planning and providing biology technical assistance.  
We will now look at Upland Wildlife in the next section of this module.
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