
Restoring Habitat



Habitat – what is it?
• Habitat (which is Latin for "it inhabits") is the place where a particular 

species lives and grows. It is essentially the environment—at least the 
physical environment—that surrounds (influences and is utilized by) a 
species population. We use "species population" instead of "organism" here 
because, while it is possible to describe the habitat of a single black bear, 
we generally mean not any particular or individual bear, but the grouping of 
bears that comprise a breeding population and occupy a certain 
geographical area. Further, this habitat could be somewhat different from 
the habitat of another group or population of black bears living elsewhere. 
Thus, it is neither the species, nor the individual, for which the term habitat 
is typically used. A microhabitat or microenvironment is the immediate 
surroundings and other physical factors of an individual plant or animal 
within its habitat.

• However, the term "habitat" can be used more broadly in ecology. It was 
originally defined as the physical conditions that surround a species, or 
species population, or assemblage of species, or community (Clements and 
Shelford, 1939). Thus, it is not just a species population that has a habitat, 
but an assemblage of many species, living together in the same place that 
essentially share a habitat. Ecologists would regard the habitat shared by 
many species to be a biotope.

http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Biotope


Habitat
General components

– Food
– Water
– Cover

Others not always considered

-Space

-Arrangement

-Ability to access components



Habitat Needs are Generally 
Species Specific

SAGE GROUSE PRONGHORN

LARK SPARROW

Presenter
Presentation Notes
Want to visit about some specific habitat needs for both sage-grouse and pronghorn.



Sage Grouse

– open areas with less 
herbaceous and shrub 
cover than surrounding 
areas

– leks appear to be located in 
sparser shrubby vegetation
typically surrounded by 
potential nesting habitat, 
and are adjacent to 
relatively dense sagebrush 
stands

Leks or Breeding Areas

Presenter
Presentation Notes
Leks are not considered to be a limiting factor for sage-grouse.
In addition to these there are also terrain, slope and water attributes that help define breeding habitats
	eg. Gentle terrain, Slopes <10% and <2000 meters from the nearest water source.



Sage Grouse

• most nests are 
located under 
sagebrush plants

• greater spring forb 
cover, and tall grass 
cover 

• greater sagebrush 
height and canopy 
cover

Nesting Habitat

Presenter
Presentation Notes
Select areas with greater spring forb and tall grass cover
Selection is also based on sagebrush height and canopy cover.

increased nest bush total area and height, ground obstructing cover, lateral obstructing cover, sagebrush density of shrubs ≥40 cm tall, and total shrub canopy cover compared to dependent random sites
- Specific to Wyoming - Mean height of nest bush (46.4 cm) was greater than the mean height of shrubs in the surrounding area (Holloran 1999). Additionally, although presented in non-peer reviewed reports, nest locations in western (Heath et al. 1997) and south-central (Heath et al 1998) Wyoming had taller live and residual grasses, more residual grass cover, and less bare ground within 2.5 m compared to plots between 50 and 200 m from the nest but located within the same sagebrush stand.




Sage Grouse

– Less live sagebrush and 
total shrub cover*

– Shorter average sagebrush 
heights*

– More total herbaceous 
cover*

*Compared to nesting habitat

Early Brood-rearing Habitat

Presenter
Presentation Notes
Early Brood-Rearing Habitat
Early brood-rearing habitat is defined as sagebrush habitat within the vicinity of the nest used by sage-grouse hens with chicks up to 3 weeks following hatch
(Connelly et al. 2000a). Compared to selected nesting habitat, early brood-rearing locations in central Wyoming had less live sagebrush (15.8 vs. 25.4%) and total shrub (19.3 vs. 30.5%) canopy cover, shorter average sagebrush heights (25.5 vs. 31.4 cm), and more total herbaceous (37.3 vs. 29.6%) cover (Holloran 1999). Additionally, total forb (9.3 vs. 7.3%), food-forb (3.6 vs. 1.8%) and bare ground (7.3 vs. 5.0%) cover tended to be higher at selected early brood-rearing than nesting habitat (Holloran 1999).
Late Brood Rearing
Gates (1983) and Connelly et al. (1988) observed sage-grouse associated with agricultural lands and irrigated lawns during the summer period. Sage-grouse often use
sagebrush habitats for late brood-rearing throughout the summer but select habitats based on availability of forbs.

The beginning of late brood-rearing also coincides with the change in diets of sage-grouse chicks from predominantly insects to forbs Sage-grouse use a variety of sagebrush habitats and other habitats (e.g., riparian, wet meadows and alfalfa [Medicago spp.] fields) during summer. These sites typically provide an abundance of forbs and insects for hens and chicks (Schroeder et al. 1999, Connelly et al. 2000a).

The availability and use of forbs in summer habitats by sage-grouse has been reported by many investigators (Patterson 1952, Peterson 1970, Gregg et al. 1993, Apa 1998, Sveum et al. 1998a, Aldridge and Brigham 2002, Hausleitner 2003). Juvenile sage-grouse rely heavily on animal matter (insects) and forbs for food during the first few months after hatching (Patterson 1952, Klebenow and Gray 1968, Braun et al. 1977). Succulent forbs dominate the diet of chicks from about 2 weeks of age (Nelson 1955, Klebenow and Gray 1968) until 3 months, when sagebrush then becomes the primary food component (Peterson 1970). Coggins (1998) reported an increase in forb availability may allow hens to remain in upland brood-rearing habitats longer which could contribute to increased chick survival due to decreased brood movements.



Sage Grouse

– Taller sagebrush
– Greater sagebrush 

canopy cover
– Typically on south-

or southwest-facing 
aspects

Winter Habitat

Presenter
Presentation Notes
Sage-grouse habitat selection during winter is influenced by several factors, including snow depth and hardness, topography (e.g., elevation, slope, and aspect), and vegetation height and cover (Gill 1965, Schoenberg 1982, Robertson 1991, Schroeder et al. 1999).
generally are dominated by big sagebrush; however, low sagebrush and silver sagebrush communities also are used during winter
During winter, sage-grouse rely almost exclusively on sagebrush exposed above snow for forage, (Patterson 1952, Schroeder et al. 1999, Connelly et al. 2000a, Crawford et al. 2004). In central Montana, sage-grouse foraged during winter in big sagebrush with a mean canopy cover of 28%, and observations in dense (>20%) cover were more common than those in less dense sagebrush (Eng and Schladweiler 1972). 
Shrub density and structure, including height and canopy cover, also influence habitat selection by sage-grouse during winter. Connelly et al. (2000a) recommended that canopy cover of sagebrush in both arid and mesic sites should be maintained at 10 to 30% in wintering habitat and further reported that grouse use shrub heights of 25-35 cm above the snow. In Colorado, female sage-grouse used more dense (68 plants/0.004 ha) stands of mountain big sagebrush (primarily A. t. vaseyana) than did males (46 plants/0.004 ha; Beck 1977). Height of sagebrush on winter ranges is typically 25-80 cm (Crawford et al. 2004). Schoenberg (1982) found that sage-grouse selected wintering areas having greater sagebrush cover than at random sites and sagebrush heights were 2-3 times greater at use verses random sites. Connelly (1982) reported total height of sagebrush at winter use sites by sage-grouse was greater than at random sites, and provided evidence suggesting that sage-grouse moved to taller sagebrush as snow depth increased.
Flocks are typically found on south- or southwest-facing aspects (Beck 1977, Crawford et al. 2004) and on gentle slopes (<5%; Beck 1977).




Pronghorn

1) Vegetation Quality 
Rating

• Forbs (0-20 pts)
• Grasses (0-5 pts)
• Shrubs (0-10 pts)

2) Vegetation Quantity 
Rating (1-10 pts)

Habitat Suitability 
Model

(7 major criteria)

Presenter
Presentation Notes
Model was taken from book: Pronghorn Ecology and Management
The habitat suitability model is based on pronghorn habitat requirements and has relatively simple procedures that can be applied after examiners are trained.  The objective of this assessment is to evaluate habitat suitability for pronghorn on shrubsteppe rangeland in the Great Basin.

Vegetative Quality – Note importance of forbs.
- Forbs - If total forb composition is 0-20% enter 0-20 pts
- Grasses - If total composition of grasses is
11% or more, enter 5 pts
1-10% enter 0 to 5 pts
Shrubs – If total composition of shrubs is
41% or more – enter 5 to 0 pts
21% to 40% - enter 5 to 10 pts on a sliding scale
0 to 20% - enter 0 to 5 pts

Vegetative Quantity – determine ave. pounds per acre
200 or more pounds per acre – enter 5 to10 pts
Less than 200 pounds per acre – enter 0 to 4 pts (0 pounds per acre = 0; 200 = 4) 





Pronghorn

3) Vegetation Height Rating 
(1-10 pts)

4) Vegetation Diversity 
Rating

- Forbs – 0-15 pts
- Grasses – 0-10 pts
- Shrubs – 0-10 pts

Habitat Suitability
(cont’d)

Presenter
Presentation Notes
Height Rating
Determine average height of vegetation
If 11 to 25 inches, enter 10 pts
5 to 10 inches, enter 5 pts

Diversity Rating - Determine forb, grass and shrub diversity by counting the number of subspecies for each forage class while conducting the vegetative quantity rating
Again – note importance of forbs in this model.
If number of forb subspecies is:
31 or more, enter 11 to 15 points
11 to 30, enter 6 to 10 points
0 to 10, enter 0 to 5 points
If number of grass subspecies is:
0 or more, enter 0 to 10 pts
If number of shrub species is:
5 or more, enter 5 to 10 pts
0 to 4, enter 0 to 4 pts.





Pronghorn

5) Water availability rating 
0-10 pts

6) Water quantity rating     
0-10 pts

7)Limiting Factors (can 
subtract 60 pts)

Fences; Snow Depth; 
Habitat Disturbance.

Habitat Suitability
(cont’d)

Presenter
Presentation Notes
These attributes are not as important relative to the subject of reclamation, but do deserve some attention, especially relative to any on or off site mitigation needs.

Water availability – relates to distance to nearest water.
	less than 2 miles – 10 pts
	2 to 5 miles – 9 to 5 pts
	6 to 15 miles – 4 to 0 pts
Water Quantity – volume available
	daily per animal is 1 to 4 quarts – 6-10 pts
	0 to 0.9 quarts – 0 to 5 pts
Limiting Factors relate to fences that restrict movements, snow-depths that cover forage and habitat disturbance relates to deterioration of habitat coniditions (severe)
	



Other Species

Presenter
Presentation Notes
There are other habitat suitability indices that may be used for other species, such as the one in your lower right; which is a Brewer’s Sparrow; which identify their specific habitat needs.

I could feasibly go on but the point is that every species has certain habitat attributes that reflect that habitats’ suitability for them.  In part, this can be narrowed a bit for what we are visiting about here, which is habitat restoration from a reclamation perspective.




Some Key Variables to Consider

• Structure – Vegetative Heights
• Vegetative Classes (eg grasses, forbs and 

shrubs)
• Diversity – Numbers of vegetative species 

and vegetative classes
• Rangeland Site Potential or Capability
• Wildlife species and other needs - Balance

Presenter
Presentation Notes
A lot of my focus as a part of the JIO functions related to reclamation have revolved around the forb and shrub components.  It appears to me that we pretty well know how to grow grasses, and they generally seem to be easier to get established.  But a monotypic stand of graminoids have only limited value when it pertains to wildlife.  These are some of the variables that I used for my thought processes in regards to reclamation.  All of these are important with one in particular that drives the rest which is the site capability.  



Ecological Site Potential

• NRCS – Ecological Site Descriptions

– Successional Dynamics/Transitions
– Species list of vegetation that could occur on 

the specific sites (e.g. Loamy, Shallow Loamy, 
etc.)

– Addresses site potential and gives information 
on Historic Climax Plant Community

– Website: http://efotg.nrcs.usda.gov/efotg_locator.aspx?map=WY

Presenter
Presentation Notes
The aspect of providing a vegetation species list is, in my mind, of great importance.  By comparing vegetation species on this list with those species favored by various wildlife species, you can better pick and choose vegetation to address specific needs.



What about the Landscape?

• Considerations 
pertaining to wildlife 
should also include 
what may needed or 
lacking on a 
landscape scale.

Presenter
Presentation Notes
In the case of the Jonah Field, consideration should be given to whether or not variability would be a good thing for species such as pronghorn and sage-grouse, as compared to what was there prior to disturbance.
In the case of the anticline, mule deer would be a factor.
Is there a need or possibility to reclaim with a plan in mind that looks at the entire field and filling existing needs that may relate to diversity, or specific vegetative components that may be lacking?  This has been one of my past habitat management objectives.  Are there options for adding diversity to an area, that may be more optimal for wildlife?



Excerpts from the “Wildlife 
Reclamation Manual”

Depuit (1982) suggested the following in relation to 
seed mixtures:

1) Include species of varying seasonal growth 
patterns (phenologies)

2) Include species with different growth forms 
(above and below ground)

3) Calculate appropriate seed rates for individual 
species based upon differences in 
characteristics (vigor, competitiveness, etc.) 
and ultimate composition objectives.
Website: http://www.ott.wrcc.osmre.gov/library/hbmanual/handbook.htm

Presenter
Presentation Notes
Also known as the “Handbook of Methods to Reclaim Wildlife Habitat on Surface Mines in Wyoming,” this handbook was put together in 1994, to help guide some of the surface mine reclamation towards habitat restoration.  Their primary objective was to recreate a stable ecosystem supporting a diverse floral and faunal composition similar though not identical to the pre-mine condition.  This handbook can be found on the web on the site I listed here.

Some of these excerpts are somewhat specific to things I wanted to emphasize.  Just for your information, Ed Depuit was at UW in the early 80’s, researching and teaching aspects of reclamation.



More Excerpts

• Forbs
– Adapted legumes can increase total production when 

used with  grasses.  They also improve the forage 
nutritive value for many wildlife species.

– A diversity of vegetation can provide plants that may 
have attributes which make them valuable during 
different parts of the year

Presenter
Presentation Notes
Legumes – nitrogen-fixers which improve the soil and available nitrogen

Vegetation diversity – species phenology may provide differing times of green-up, thereby spreading out the nutritive value over the season.  A very simple example might be the value of spring green-up of forbs and grasses versus the nutritional value of shrubs in the winter.

When you think about the concept of diversity on native rangelands and  habitats, compare it with landscaping your yard with an emphasis on birds.  The more diversity you have in structure and plants, the more birds you are likely to attract.



Shrubs

• Important Attributes
– Structure
– Cover
– Snow Accumulation
– Moisture conservation
– Forage and Cover in 

severe snow years
– Increased diversity
– Aesthetic 

enhancement
– Winter Nutrition



Importance of Localized Seed 
Collections

• May have specific 
attributes not found in 
existing seed sources 
– Gosiute sage and 
associated palatability 
for mule deer

• Adaptability –
potential differences

• Genetic variability

Presenter
Presentation Notes
Mesa – Gosiute sagebrush – seems to be preferred by mule deer
Adaptability –seed from other areas may have differences in it’s adaptability, making it more or less aggressive and which could cause differences in how the species may interact with overall ecology of exisiting sites
Genetic variability – May want to attempt to provide as much of the local genetics as is possible



Habitat Restoration - Conclusion

• Dependent upon 
species and season

• Structure and 
Diversity are 
Important

• Address needs from a 
successional and 
landscape scale 
objectives where 
possible



QUESTIONS?
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