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Historical and current distribution 



Greater Sage-Grouse 

(Photo credit: Kiesecker) 



Greater Sage-Grouse: What’s Going 
On? 



Copeland et al. 2013 

Example: Oil and Gas Development 



Structural Connectivity 

Background 
& Ecology Knick et al. 2013 

Habitat similarity Movement potential 



Structural vs. Functional Connectivity 

Harju et al. 2013 



Structural vs. Functional Connectivity 

Harju et al. 2013 

Encamped: shortest 25% of movement ~ m:<177.25 and f: < 168.81m 
Traveling: 50 % of movement ~m:>177.25 – 800.38m and f: >168.81 - <798.87  
Relocating longest 25%  m:>800.38 meters, f: >798.87  
 



Structural vs. Functional Connectivity 

Harju et al. 2013 
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Structural vs. Functional Connectivity 

Harju et al. 2013 



Functional Connectivity 

Gene Flow 
low high 



Functional Connectivity 

RIDGE  

Gene Flow 
low high 



Methods 

RIDGE = barrier 

Gene Flow 
low high 

Functional Connectivity 



Main objective 

 
To create a tool for managers and developers to  

prioritize management activities 
 



Objectives 

1: Identify features impacting lek distribution 
 
2: Identify features impacting genetic connectivity 
 
3: Problem solving land management 
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Conceptual Idea: Choosing a mate 



Conceptual Idea: nesting 



Conceptual Idea: Hatch Success 



Conceptual Idea: Early Brood 



Conceptual Idea: Late Brood 



Conceptual Idea: Survive Fall & Winter 



Year 1 

Conceptual Idea 



Conceptual Idea 

 Year 2 + 



Conceptual Idea 
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Gene Flow 
Locus 

Alleles 

Parents Offspring 
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Parent Generation 
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Equal probability of dispersing to any lek 
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Generation 2 

Equal probability of dispersing to any lek 
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Generation 3 

Equal probability of dispersing to any lek 
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Generation 4 

Equal probability of dispersing to any lek 
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Equal probability of dispersing to any lek 
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Higher probability of dispersing to the lek next to the lek of origin 



Higher probability of dispersing to the lek next to the lek of origin 

18/20 

15/20 

Hypothesis: Isolation by distance 



Higher probability of dispersing to the lek next to the lek of origin 

9/20 

11/20 Hypothesis: Isolation by distance 



Higher probability of dispersing to the lek next to the lek of origin 

7/20 

Hypothesis: Isolation by distance 
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Study Area: Northern Wyoming 



Bighorn Basin 

Powder River Basin 

Presence or Absence of Displaying Males 

Total: 245 active out of 541 locations 
Bighorn Basin: 71% 

Powder River Basin: 44%  



Configuration Amount Quality Interaction 

Lek 
High quality  
habitat 

Low quality  
habitat low high 

Connectivity (gene flow) 

Presence 

Absence 

Gene Flow Hypotheses 



Preliminary Analysis: Methods 

Genetic Data: 56 leks; 387 samples 
Connectivity Model: 35 leks; 340 samples 
7 microsatelites + Sex ID used (out of 18)  
 
 

Microsatellites: Caizergues et al. 2001, Caizergues et al. 2003, Piertney & Dallas 1997, Piertney & Höglund 
2001, Cheng et al. 1995, Kahn et al. 1998, Burt et al. 2003, Segelbacher et al. 2000, Taylor et al. 2003 



Preliminary Analysis: Methods 

• Sagebrush (NLCD, Knick et al. 2010) 

• Growing Season Precip. (Rehfeldt 
et al. 2006) 

• Mean Annual Precip. (Rehfeldt et 
al. 2006) 

• Development (Kiesecker et al. 2012) 
• Well locations (WOGCC & MBOG ) 

• Elevation relief ratio 
(topography) (Evans 1972) 

 

 

Spatial Data 



Bighorn Basin 

Powder River Basin 

Genetic Data Locations 



Bighorn Basin 

Powder River Basin 

Connectivity Data Locations 



Results: Genetic Data 

Minimum Maximum Mean 

#Alleles/Locus 
(n=56) 

7 28 13.6 

Fst  (n=35) 0 0.236 ------ 

Dps (n=35) 0.268 0.744 ------ 

37 299 



Gene Flow Hypotheses 
Configuration Amount Quality Interaction 

Lek 
High quality  
habitat 

Low quality  
habitat low high 

Connectivity (gene flow) 

Presence 

Absence 



Bighorn Basin 

Powder River Basin 

Total Sample Locations 



Objectives 

1: To predict probability of occurrence of leks  
 
2: Map connectivity of leks 
 
3: Project future scenarios of land change 
 

 



Research Impact 

Presence =         
Absence =  
 
 

Gene Flow 
low high 

(Kiesecker) 
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Sagebrush restoration 



Research Impact 
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Questions? 



 



 



Wind Development 



Wyoming Cooperative Fish and Wildlife Unit – Jason Carlisle and Anna Chalfoun  



 



 



Residential Development 



WY Greater Sage Grouse regulations 

• Buffers 
• Noise regulations 
• Surface regulations 
• Habitat treatments/ enhancements 



Northeast Local Working Group 

 



Big Horn Local Working Group 
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Jar 1 Jar 2 Jar 3 Jar 6 Jar 5 Jar 4 

1. Each person picks a jar, any jar 
2. Without looking pick 2 beads from the jar 
3. Move to another jar 
4. Without looking pick up 1 bead with one hand 
5. Without looking drop 1 bead from your other hand (original beads) 
6. Go to a different jar and repeat number 4 and 5 

Gene Flow Activity 

Genetics 



Activity: What will happen in 10 
generations? 

Hypothesis 1 

Hypothesis 2 

Hypothesis 3 

Parent Generation Generation 10 

Genetics 



Rules: 
1. When switching out beads pick a bead first then drop a 
random bead. 
 
2. Can not go to the same jar 2 times in a row, but you can go 
to individual jars multiple times. You do not have to go to 
every jar. 
 
3. You will start with a parent generation and then switch 
beads until you get to your _th generation. 
 
4. Do this as fast as possible. 
 
5. If there are a lot of people at one jar you can move to 
another if you think it will take less time. 
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