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Background

Michalsky et al. 2004

1

Untilled Grasslands in the
Northern Great Plains
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Forrest et al. 2004 (WWF)




Project Purpose

Examine reclaimed footprints
In silver sagebrush
communities

I Energy disturbances

Recommend beneficial
management practices for
successful reclamation and
restoration



Why Is restoration of Silver
Sagebrush important?

minor component of the landscape
extensive loss to settlement & cultivation ¢
guastriparian species

vertical structure: habitat provision
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Research Design Opportunities
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How do silver sagebrush P
communities o
respond under a variety off§ft
reclamation treatments?
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Study Area

‘GOVERNMENT OF ALBERTA

2005 Natural Regions
and Subregions of Alberta

Boreal Forest Natural Region Foothills Natural Region

- Central Mixedwood i Upper Foothills
Dry Mixedwood - Lower Foothills

[ Northern Mixedwood Canadian Shield Natural Region
Boreal Subarctic Kazan Uplands
Peace-Athabasca Delta Parkland Natural Region

- Lower Boreal Highlands - Foothills Parkland
Upper Boreal Highlands - Peace River Parkland

- Athabasca Plain - Central Parkland

Rocky Mountain Natural Region Grassland Natural Region

Alpine Dry Mixedgrass
- Subalpine Foothills Fescue
- Montane Northern Fescue
Mixedgrass

2005 Natural Regions and Subregions of Alberta -
Alberta St ible Resource D , Alberta
Alberta Community Development and Agricuiture and Agri-Food Canada, June 2005




Study Area
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How do silver sagebrush communities respond
under a variety of reclamatlon treatments’?

ROW

SAMPLING



Undisturbed Control

Pipeline Disturbance

Pipeline Disturbance




Results

Silver sagebrush naturally recovers

I No significant difference between disturbed?
and control

I Sites aged G 47 years




Results

Silver sagebrush recovery is impacted by grass seed treatment
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Results

Control sites had higher range health scores
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Results

Control sites had higher range health scores EXCEPT for litter
estimate

s =~

® Mean Litter
Estimate (Ib/ac)
Controls

® Mean Litter
Estimate (Ib/ac)
Disturbed

Blowout Overflow




Results

Community Group Identification
A Blowout
A Overflow




Community GroupsBlowout

4.83% chainin Cluster AnalysisBlowout
75 Information Remaining (%) 25 0
0
o )J:}— @ CONTROL
A B DISTURBED
w229

controls ¢ moss layer intact

disturbed ¢ missing moss layer




Community GroupsOverflow
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Essential Differences
Overflow and Blowout Communities

Number of Community
Groups g E

Reclamation Outcome: 5 stineT MIXED

from Controls  with Controls

Recoverylime
Long Short



Recovery Pathway?
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State and Transition ModelOverflow

Reference Statesilver sagebrush, native grass cover

Silver Sagebrush/Western
Wheatgrass-Northern Wheatgrass

reference

Silver Sagebrush/Sandberg

Bluegrass
successional

Silver Sagebrush/Northern
Wheatgrass
codominant

-Alternative Statereduced native cover and diverity

Silver Sagebrush/Crested

Wheatgrass
modified

€

Alternative Stat@ndustrial or other
human footprint

Barren/Industrial

ARemyred A1anoday



State and Transition ModeBlowout

Reference Statesilver sagebrush, native grass caybiological soil crust intact

Silver Sagebrush/Northern

Wheatgrass
reference

Silver Sagebrush/Blue Grama
Grass
successional

Alternative State Industrial or other human footprint

Recovery Pathway

Recovery Transitiorsilver sagebrush, native

grass coveg missing biological soil crust

Barren/Industrial

cover and diversity

Alternative StateShrub cover eliminated, reduced native

Recovery Pathway

Wheatgrass
modified

Crested Wheatgrass/Northern

777

Recovery Pathway?

Silver Sagebrush/Northern
Wheatgrass ¢ Needle and
Thread

successional

Silver Sagebrush/Needle and
Thread ¢ Sandberg Bluegrass
successional

Silver Sagebrush/Western
Wheatgrass-Northern
Wheatgrass

successional

Silver Sagebrush/Northern
Wheatgrass-Sheep Fescue
modified




Restoration:
Selecting from the Toolkit

Natural recovery Technical Reclamation
’_T increasing intervention T_‘
o > > > o
> Cost
> Stress
> Erosion
threat
Proximity to
desired potential <€
species pool

Increased time to
achieve desired £
community

High diversity,
low dominance of <«
non-natives

(Adapted from: Prach and Hobbs, 2008)



Recommendations

Strategies within a mitigation hierarchy

4 Avoid or minimize new footprints

A Use spatial planning tools

& Prioritize natural recovery techniques

» Applications: pecies selection + seeding rates
A Use certified weedree seed

¥ Reduce seeding of aggressive colonizing spe
A Deter invasive introduction and spread

A Use rangéealth metrics in monitoring

»& Acceleratereclamation efforts



Recommendations

Consider ecological range type differences
#\Avoidfootprints In blowouts; minimal disturbanc
A Pursue reclamation researamblowout sites
& Naturalrecovery preferred in overflow sites
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