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The Puzzle at Hand 

• How do we manage for multiple objectives 
while conserving sage-grouse and 
preventing its listing? 
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Planned Analyses 

(1) Current conditions – aka “Baseline” 

(2)Past trends 

(3)Projected trends 
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Recent Meetings Review 

• Reviewed the threats to sage-grouse 

– Fire 

– Juniper 

– Cheatgrass/invasives 

– Habitat fragmentation 

– Others 

• Reviewed research that analyzed and quantified 
threats, especially human disturbance 

• Developed questions to analyze threats 
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Recent Meetings Review 

• Explored ways to quantify current 
conditions 

• Examined complexity of the problem 

 

Began to chart a path forward… 
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Questions Generated 

• What are the natural fire regimes for SE OR? 

• Are current conditions departed from the 
natural range? 

• What resources are available for dealing 
with threats? (e.g., fire-fighting capacity) 

• Where is habitat susceptible to cheatgrass 
or juniper? 
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Since the last meeting 

• Developed key questions to assess current 
conditions 

• Continued to compile and analyze agency and 
other data 

• Researched disturbance policies in other states 

• Organized ongoing activities across agencies 

• Produced a template to contain analysis results 

• Produced preliminary baseline maps as part of a 
disturbance threshold analysis for Oregon 
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BASELINE ANALYSIS 
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Goals 

• Identify existing conditions for sage-grouse 
at the time of the candidate species decision 
(2010)* 

• Inform policy framing efforts to reduce 
threats and provide protection (at levels 
acceptable by the USFWS) 

* Based on key landscape attributes:  developed land, sagebrush, conifers, agriculture 
10 
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Considerations for Policy 

1. What ecological factors are most 
important? 

2. What geographic information is useful? 

3. What assessment units/spatial scales are 
most useful ? 

4. Will ecologically meaningful assessment 
units/spatial scales work in a policy 
implementation?  
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Technical Challenges 

• Sage-grouse are sensitive to disturbance at 
low levels. 

• Analysis must  
capture this  
sensitivity 
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Technical Challenges 

• Identifying best assessment unit(s) based on 
biology and ecology is challenging. 

– Size of assessment unit matters  

– Larger units good for regional planning efforts 

– Smaller units better for project or site level work 

 

14 

http://www.google.com/url?sa=i&rct=j&q=sage+grouse&source=images&cd=&cad=rja&docid=pab_wJZ3L5jiiM&tbnid=Wer3bzx4OvOpDM:&ved=0CAUQjRw&url=http://www.dfw.state.or.us/resources/hunting/upland_bird/species/grouse.asp&ei=vh_LUbj-GI-r4APJvYDgDg&bvm=bv.48340889,d.dmg&psig=AFQjCNE1wUP8PkH8T1dRR2omVplCgAx8FQ&ust=1372351488609299
http://www.google.com/url?sa=i&rct=j&q=sage+grouse&source=images&cd=&cad=rja&docid=aYc1pZnmrztr_M&tbnid=ZxB7dLk-Lj2KZM:&ved=0CAUQjRw&url=http://www.blm.gov/wo/st/en/info/newsroom/sage_grouse_conservation.html/sage-grouse_IM.html&ei=5x_LUcCNLc-04APm24HYCw&bvm=bv.48340889,d.dmg&psig=AFQjCNE1wUP8PkH8T1dRR2omVplCgAx8FQ&ust=1372351488609299
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=fcMD3Pk-z4BJoM&tbnid=nd7rC7gGCkLFkM:&ved=0CAUQjRw&url=http://iwjv.org/partner-state/oregon-state-conservation-partnership&ei=RSDLUZDwBZPk4APwq4DoDA&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=IWuDRHatDC_ZrM&tbnid=rCvwZD9EnPX-_M:&ved=0CAUQjRw&url=http://earthfix.opb.org/energy/article/bpa-orders-nw-wind-farms-to-curtail-production/&ei=2CDLUYTOE9Wg4APFp4GwDA&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=IWuDRHatDC_ZrM&tbnid=rCvwZD9EnPX-_M:&ved=0CAUQjRw&url=http://www.or.nrcs.usda.gov/programs/sage-grouse/&ei=8yDLUfLiII384AO_4IDYDQ&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=grazing+oregon&source=images&cd=&cad=rja&docid=SwhkIUZ5xQitWM&tbnid=zEp-dNuQ95SfOM:&ved=0CAUQjRw&url=http://www.oregonlive.com/pacific-northwest-news/index.ssf/2012/07/massive_southeastern_oregon_wi.html&ei=YCHLUduUKoH84AON34DgBQ&psig=AFQjCNF56qVc0zhzdQ511Z1OOv0hA1wKrw&ust=1372353201840935


Subtasks and requirements 

1. Replicate lek-scale analysis by Knick et al . 
(2013) using more current data 

– Correctly classify leks as “active” or “historic” 

– Correctly classify land cover classes 

2. Identify other important assessment units and 
scales for analysis of existing conditions 

3. Ensure identified assessment units can be 
linked to policy framing and implementation 

4. Ensure appropriate use of data 
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Project Area with Core/Low Density Habitat 
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Key Outcomes 

• Identified preliminary set of criteria for 
identifying important ecological and political 
spatial units 

• Mapped distribution of sagebrush, 
development, and agriculture across OR range 

• Related percentages of sagebrush, 
development, and agriculture to core polygons 
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Next Steps 

• Improve lek groups (active/historic) 

• Prioritize spatial assessment units  

• Refine analyses based on high priority 
assessment units 

• Perform past conditions assessment (2001) 

• Assess conservation and restoration 
measures 
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Methods 

1. Acquire data 

– Land cover data 

– Lek locations 

– Boundaries 

2. Group land cover classes into key landscape 
attribute classes. 
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Type Land cover classes 

Agriculture Cultivated Crops and Irrigated Agriculture 

Fallow 

General 

Pasture/Hay 

Small Grains 

Sagebrush Big Sagebrush Shrubland 

Big Sagebrush Steppe 

Low Sagebrush 

Mountain Sagebrush 

Stiff (Rigid) Sagebrush 

Developed Developed-General 

Developed-High Intensity 

Developed-Low Intensity 

Developed-Medium Intensity 

Developed-Open Space 
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• Insert graphic illustrating what land cover 
data look like  

– Inset map of a close-up of the contents of a core 
area 
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Methods, cont 
3. Map distribution of key landscape attribute 

classes. 
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Methods, cont. 

4. Develop lek buffers  circles around leks 

5. Overlay lek buffers (or other boundary) on 
land cover data. 
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Methods, cont. 

4. Count the cells in each class. 

5. Calculate class percentages based on size 
assessment unit sizes (e.g., BLM district or 
lek buffer) and class cell counts. 
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Selected Landscape Characteristics 

Active 
leks 

Historic 
leks 

Study 
Area 

Land cover (%) 

All sagebrush  78.84 34.87 27.7 

Agriculture  2.1 26.6 8.1 

Developed land  0.3 8.7 1.4 

Conifer forest  0.8 3.4 12.5 

Grassland  2.2 9.8 3.8 

Fire 

Burned area 1980–2007 (ha) 1421 587 770 

Anthropogenic 

Secondary roads (km/km2) 66.6 164.7 75.7 

Interstate highways (km/km2)  0.1 3.8 0.6 

Power lines (km/km2)  2.5 14.4 4.3 

Comm. towers (towers/km2)  0.1 18.3 0.6 

Knick et al. 2013, excerpt from Table 2 
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Data Sources 

• ODFW:  lek locations 

• LANDFIRE:  Land cover - Existing Vegetation 
(2010, released in 2013) 

• GEOMAC:  Fire perimeters (same source as 
BER) 

• BLM:  District boundaries 

• GEO:  County boundaries 
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Lek-scale Analysis 
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Leks by Status 
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Distribution of “Active” and Unoccupied Leks in OR 
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KEY RESULTS 
Maps and Core Habitat Analyses 
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What assessment units & scales to use? 

• Considerations 

– Reporting and monitoring over time 

– Linkages to management units and operation 
scales 

• Action taken: 

– Developed preliminary analyses 

– Developed criteria for selection 
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Criteria for assessment units 

• Biologically relevant 

• Scalable to other relevant management units or 
spatial boundaries (relevant to management and 
policy) 

• Supported by the data used to monitor and report 

• Boundaries are stable 

– Transparent and repeatable unit for summarizing 
landscape conditions 

• (Replicable – could the boundaries be constructed by 
someone else with good agreement?) 
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Example logic table for evaluating criteria 
  Biologically 

relevant 

Scalable 

“Nestable” 

Repeatability 

Transparency 

Supported by 

data 

Boundaries are 

stable 

Notes 

Key habitat 

polygons 

+ + + + - 

Infrequently 

Which agency’s 

layer to use? 

Counties - +/- 

Not scalable 

down 

+ 

Accessible data 

  +   

SG Populations ? + Across the 

range 

- Pop. 

Boundaries 

don’t match up 

w/ key habitat 

layers 

? Do not 

encompass all 

occupied 

habitat 

Section-

Township-

Range 

- + + +/-  

GIS data:  

limited 

downward 

Field data: 

limited upward   

+   

HUCs - + + + +/- currently 

being updated, 

but will only 

affect sites 

  

Districts - +/- limited 

downward to 

RA/FO WMA 

+ GIS data:  

limited 

downward 

Field data: 

limited upward   

+   
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Proposed assessment units & scales  
Monitoring and reporting focus 

• Key habitat polygons 

– Biologically relevant 

– Scalable to rangewide 
evaluations and efforts 

– Supportable using GIS 
data sets 

– Boundaries are stable 
over time 

– Replicable? 

– Useful for policy? 

• BLM districts 

– Not biologically relevant 

– Scalable to other BLM 
units 

– Supportable using GIS 
data sets 

– Boundaries are stable 
over time 

– Replicable? 

– Useful for policy? 

• Probably one other unit to be defined by the 
policy framework 
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Distribution Maps 
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Agriculture 

Min. Max. Std. Dev. 
% Agriculture 0 4.8 0.91 42 

DRAFT 

Agriculture 
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Development 
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Development 

Min. Max. Std. Dev. 

% Development 0 1.9 0.58 46 

Development 
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Sagebrush Habitat Types 

• Understory not included 

• Different data paints different picture 

• compared to ILAP data these numbers 
are higher 

Min. Max. Std. Dev. 
% Sagebrush 33.4 100 17.5 
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Sagebrush habitat types 
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Review of Fire History 
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More Next Steps 

• Increase the list of landscape attributes 
analyzed 

• Improve lek classification 

• Prioritize and select assessment units 

• Continue to work with work groups and 
partners to ensure needs are met 
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Timeline 
Tasks Resources Time frame 

Initiate SageCon Partnership GNRO, NRCS, BLM 7/1/2012 

Organize work structure and 

secure funding 
All partners 7/2012 – 8/2013   

Current status & trends of sage-

grouse populations since 2010 
ODFW 5/2013 – 11/2013 

Baseline analyses of habitat 

conditions 

INR, TNC, NRCS, ODFW, DoW, BLM, 

USFWS 
7/2013 – 11/2013 

Trend analyses of threats to 

sage-grouse 1 

DLCD, ODOT, ODOE, ODFW, INR, 

PSU, DoGAMI, SE Oregon Counties, 

OPRD, AOC, TNC 

1/2013 – 2/2014 

Inventory of ongoing and past 

conservation measures 2 
ODFW, INR, TNC 8/2013 – 11/2013 

Projections of conservation 

measures and future benefits 
ODFW, TNC 11/2013 – 2/2014 

Conservation strategy 

document development 
GRNO, TNC, INR 11/2013 – 2/2014 

Action plan  development 3 ODFW, GNRO 8/2013 – 2/2014 

Mitigation plan development GRNO, TNC, DoW 9/2013 – 2/2014 

Final Plan tbd 2/2014 – 6/2014 51 



Summary 

• Analysis is a work in progress – starting to 
create a sound frame of reference for 
planning 

• Baseline conditions – look pretty good 
across most of the range for several key 
habitat characteristics - caveat - 2012 fires 

• Species is highly sensitive to disturbance – 
development, fire and human uses 

 

 

 
52 

http://www.google.com/url?sa=i&rct=j&q=sage+grouse&source=images&cd=&cad=rja&docid=pab_wJZ3L5jiiM&tbnid=Wer3bzx4OvOpDM:&ved=0CAUQjRw&url=http://www.dfw.state.or.us/resources/hunting/upland_bird/species/grouse.asp&ei=vh_LUbj-GI-r4APJvYDgDg&bvm=bv.48340889,d.dmg&psig=AFQjCNE1wUP8PkH8T1dRR2omVplCgAx8FQ&ust=1372351488609299
http://www.google.com/url?sa=i&rct=j&q=sage+grouse&source=images&cd=&cad=rja&docid=aYc1pZnmrztr_M&tbnid=ZxB7dLk-Lj2KZM:&ved=0CAUQjRw&url=http://www.blm.gov/wo/st/en/info/newsroom/sage_grouse_conservation.html/sage-grouse_IM.html&ei=5x_LUcCNLc-04APm24HYCw&bvm=bv.48340889,d.dmg&psig=AFQjCNE1wUP8PkH8T1dRR2omVplCgAx8FQ&ust=1372351488609299
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=fcMD3Pk-z4BJoM&tbnid=nd7rC7gGCkLFkM:&ved=0CAUQjRw&url=http://iwjv.org/partner-state/oregon-state-conservation-partnership&ei=RSDLUZDwBZPk4APwq4DoDA&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=IWuDRHatDC_ZrM&tbnid=rCvwZD9EnPX-_M:&ved=0CAUQjRw&url=http://earthfix.opb.org/energy/article/bpa-orders-nw-wind-farms-to-curtail-production/&ei=2CDLUYTOE9Wg4APFp4GwDA&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=IWuDRHatDC_ZrM&tbnid=rCvwZD9EnPX-_M:&ved=0CAUQjRw&url=http://www.or.nrcs.usda.gov/programs/sage-grouse/&ei=8yDLUfLiII384AO_4IDYDQ&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=grazing+oregon&source=images&cd=&cad=rja&docid=SwhkIUZ5xQitWM&tbnid=zEp-dNuQ95SfOM:&ved=0CAUQjRw&url=http://www.oregonlive.com/pacific-northwest-news/index.ssf/2012/07/massive_southeastern_oregon_wi.html&ei=YCHLUduUKoH84AON34DgBQ&psig=AFQjCNF56qVc0zhzdQ511Z1OOv0hA1wKrw&ust=1372353201840935


Take Away Messages 

• Different assessment units lead to different alternatives, 
so careful selection is key. 

• Key landscape attributes vary among core habitat areas 
across the OR sage-grouse range. This information may 
be useful for identify where flexibility in policy is possible. 

• Due to sage-grouse’s fidelity to sites, birds may continue 
to return to leks many years after habitat disturbances 
occur – giving a false impression of their ability to 
withstand disturbance.  

• Additional analyses will refine the illustrations presented 
here by quantifying conditions.  
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end 
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Baseline Habitat Similarity 

Knick et al. 2013 

56 

http://www.google.com/url?sa=i&rct=j&q=sage+grouse&source=images&cd=&cad=rja&docid=pab_wJZ3L5jiiM&tbnid=Wer3bzx4OvOpDM:&ved=0CAUQjRw&url=http://www.dfw.state.or.us/resources/hunting/upland_bird/species/grouse.asp&ei=vh_LUbj-GI-r4APJvYDgDg&bvm=bv.48340889,d.dmg&psig=AFQjCNE1wUP8PkH8T1dRR2omVplCgAx8FQ&ust=1372351488609299
http://www.google.com/url?sa=i&rct=j&q=sage+grouse&source=images&cd=&cad=rja&docid=aYc1pZnmrztr_M&tbnid=ZxB7dLk-Lj2KZM:&ved=0CAUQjRw&url=http://www.blm.gov/wo/st/en/info/newsroom/sage_grouse_conservation.html/sage-grouse_IM.html&ei=5x_LUcCNLc-04APm24HYCw&bvm=bv.48340889,d.dmg&psig=AFQjCNE1wUP8PkH8T1dRR2omVplCgAx8FQ&ust=1372351488609299
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=fcMD3Pk-z4BJoM&tbnid=nd7rC7gGCkLFkM:&ved=0CAUQjRw&url=http://iwjv.org/partner-state/oregon-state-conservation-partnership&ei=RSDLUZDwBZPk4APwq4DoDA&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=IWuDRHatDC_ZrM&tbnid=rCvwZD9EnPX-_M:&ved=0CAUQjRw&url=http://earthfix.opb.org/energy/article/bpa-orders-nw-wind-farms-to-curtail-production/&ei=2CDLUYTOE9Wg4APFp4GwDA&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=sagebrush+steppe+oregon&source=images&cd=&cad=rja&docid=IWuDRHatDC_ZrM&tbnid=rCvwZD9EnPX-_M:&ved=0CAUQjRw&url=http://www.or.nrcs.usda.gov/programs/sage-grouse/&ei=8yDLUfLiII384AO_4IDYDQ&bvm=bv.48340889,d.dmg&psig=AFQjCNH8tAABkGyD-243mHJiAPUhJ2PH6w&ust=1372352949419885
http://www.google.com/url?sa=i&rct=j&q=grazing+oregon&source=images&cd=&cad=rja&docid=SwhkIUZ5xQitWM&tbnid=zEp-dNuQ95SfOM:&ved=0CAUQjRw&url=http://www.oregonlive.com/pacific-northwest-news/index.ssf/2012/07/massive_southeastern_oregon_wi.html&ei=YCHLUduUKoH84AON34DgBQ&psig=AFQjCNF56qVc0zhzdQ511Z1OOv0hA1wKrw&ust=1372353201840935


Habitat Similarity 

• Multiple variable model of habitat  based on 
habitat characteristics and lek locations 

• Uses 

– Indicate deviation from high quality conditions 

– Could be used to spatially refine polygon habitat 
designations like low density areas 

– Track change over time 
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Baseline Landscape Connectivity 

Knick et al. 2013 
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Landscape Connectivity 

• Describes how well the landscape (habitat 
and non-habitat) helps or hinders movement 
by wildlife (Taylor et al. 1993) 

• Uses 

– Prioritize areas for elevated protection and 
exclusion 

– Track change over time 
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Illustration of the occupied habitat 
options 
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PLANNED AND POTENTIAL 
ANALYSES 
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Past Trends 

• Land use trends 

– County level analyses 

– Land use/land cover change 

• Population trends 

– ODFW analyses 
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Future Trends 

• Simulation modeling of vegetation (Halofsky 
et al. in press) 

– Mid-scale analysis 

– Includes fire, invasion by annual grasses, juniper 
encroachment, variety of land management 
practices 

• Development modeling (Copeland et al. 
2013) 
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FRAMING A NEW POLICY FOR 
OREGON 
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Technical Challenges to a Flexible Policy 

• Sage-grouse are sensitive to disturbance at 
low levels 

L
e
k
s
 

Developed land 

3% - 4% 

0.3% 

“Slippery slope” 
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Technical Challenges, cont. 

• Identifying best assessment unit(s) based on 
biology and ecology is challenging. 

– Size of assessment unit matters  

– Larger units good for regional planning efforts 

– Smaller units better for project or site level work 
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Management Challenges 

• Success rates for recovering/improving 
sagebrush habitat are low. 

• Sagebrush habitats take 20 - 30 years to 
mature 

• Once a site is disturbed, it may take a long 
time for sage-grouse use to be recovered.  
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Policy Challenges 

• The simplest solution - a single cap - is likely 
to lead to unacceptable impacts in relatively 
intact areas 

• The “sweet spot” between flexibility and 
species protection is small.  
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Trial Balloon Proposal #1 

• Conservative threshold or cap framework 

• Tie future increases to: 

– Stable or increasing population numbers 

– Documented effectiveness of offset actions based on:  

•  population response to restoration treatments 
• effectiveness of threat reduction measures 

 

• Consider multiple thresholds by disturbance type 

– agriculture, roads, transmission lines, solar 

• Consider applying a disturbance allowance to all Core 
Habitat or a percent of Core Habitat 
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Potential assessment units for policy 

• Leks and their surrounding area 

• Individual core habitat polygons (key habitat 
polygons) 

• Breeding complexes (and the area 
associated with them) 
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