


















October 23, 2011 

FROM: Dr. Michael Conover and Jonathan Dinkins 
Jack Berryman Institute 
Wildland Resources Department 
Utah State University 
Logan, UT  84322-5230 
 

IMPACTS OF RAVEN ABUNDANCE ON GREATER SAGE-GROUSE NESTING 

SUCCESS IN SOUTHERN WYOMING 

Update: 

Greater sage-grouse (Centrocercus urophasianus) distribution and abundance in western 

North America has declined over the last century. These declines recently led the U.S. 

Fish and Wildlife Service to conclude that sage-grouse are warranted for protection under 

the Endangered Species Act of 1973, but because threats were moderate in magnitude 

and did not occur across their range at an equal intensity, the listing was precluded in 

favor of other species under severe threat of extinction. Many factors have been attributed 

to this decline including: predation, habitat loss, and habitat fragmentation. Common 

raven (Corvus corax) predation of sage-grouse nests may be one of the most influential 

factors limiting sage-grouse productivity in some areas.  

We have studied sage-grouse habitat selection, nest success, and hen survival in 

relation to avian predators (American kestrels, black-billed magpies, Buteo hawks, 

common ravens, golden eagles, and northern harriers). Research was conducted at 12 

study sites around sage-grouse leks within two broad study areas in Wyoming: 1) 

Lincoln, Sweetwater, and Uinta counties, and 2) the Atlantic Rim Project Area south of 

Rawlins in Carbon County. Utah State University monitored 48, 80, 115, 115, and 69 



sage-grouse hens in Lincoln, Sweetwater, and Uinta County study areas during 2008-

2012 respectively. In the Atlantic Rim Project Area and in northeast Sweetwater County, 

the Bureau of Land Management and the University of Wyoming monitored 

approximately 120 sage-grouse hens in 2008 and 2009, and Utah State University 

monitored approximately 60, 65, and 29 sage-grouse hens in 2010, 2011, and 2012, 

respectively. These sage-grouse hens were fitted with 17.5 g or 22 g necklace radio 

collars with mortality sensors. Sample sizes were smaller in 2012, because we did not 

capture any new sage-grouse hens in 2012; thus, we were only monitoring sage-grouse 

hens from previous years that had functioning radio-collars and were still alive.  

Raven abundance was monitored by establishing point-count locations near sage-

grouse nests and broods (100-200 m away from nests) and at random locations to assess 

raven and other avian predator abundance. Point-counts were surveyed during daylight 

hours weekly during sage-grouse breeding season. Table 1 details the number of nests 

and random locations monitored for avian predators. United States Department of 

Agriculture, Animal and Plant Health Inspection Service, and Wildlife Services removed 

ravens from some locations within these study areas yearly.  

We are currently completing analyzes of sage-grouse habitat selection, nesting 

success, brood success, and survival related to avian predators, anthropogenic features 

(proximity to oil and gas structures, power lines, and roads), landscape features 

(proximity to forested and riparian habitat and topographic ruggedness), and local 

vegetation parameters (10m2 sagebrush, grass, litter, bare ground, and forb cover; and 

average sagebrush and grass heights at 10m2). These analyses will constitute five stand-

alone research chapters in Jonathan Dinkins’s dissertation and will be submitted to peer-



reviewed scientific journals (1 chapter is in press, 1 chapter is in review, and the 

remaining 3 are in preparation for submission). 

 

Table 1. Approximate number of sage-grouse monitored, nests found, and random 

locations. All sage-grouse nests and random locations had 3-8 avian point-counts 

conducted per breeding season.  

Year Sage-grouse 
Monitored # Nests # Random Avian Predator 

Point-Count Locations 

2008 170 53 164 

2009 200 77 177 

2010 170 85 160 

2011 180 110 170 

2012 69 32 185 
 
Study Funders: 

Anadarko 

Bureau of Land Management 

Lincoln County Predator Management Board 

Predatory Animal District of Sweetwater County 

South-central Sage-grouse Local Working Group 

Southwest Sage-grouse Local Working Group 

Uinta County Predator Management Board 

Wyoming Animal Damage Management Board 

Wyoming Game and Fish Department 

Wyoming Land Conservation Initiative 
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Sage-grouse adults, nests, and chicks are depredated by terrestrial and avian 

predators 

 Most common cause of adult sage-grouse mortality is predation.1 

 Nest predation has been identified as the main cause of nest failures.2,3,4,5 

 Up to 81% of chick mortality is due to predation.5 

 

Sage-grouse hens are vulnerable to increased predation risk during nesting 

 Hens prefer nest locations obscured from visual but not olfactory predators.3 

 Female mortality by predators is greatest in May and June.1 

Sage-grouse & Predators 

Field 

Study Site: 

• The 2011 pilot study was on two lek complexes in the Bighorn Basin Conservation Area (BHB) in north-

central Wyoming: 

• Oregon Basin (OB) & Polecat Bench (PB) 
 

Capture and Monitoring: 

• Sage-grouse hens were captured on leks with rocket nets and fitted with VHF necklace style transmitters.   

• Hens were monitored every 48-72 hrs via telemetry from April – August. 

• Nesting, brood movements, long-distance migration, and causes of adult mortality were documented. 

• Infrared trail cameras were used to monitor and document nest predations.  

 

 

 

 

 

 

 

 

Predator Surveys 

• Terrestrial and avian predators surveys were conducted using average nesting distances and a 3x3 km grid-

interval plot centered at each lek. 

• Scent stations (SS) were checked daily for 10 days, and consisted of a 1-m circle of sifted dirt scented 

with a fatty-acid scent tab in a 6-in central hole. 

• Camera trap stations (CS) were ≥ 200 m from the nearest scent station and run for 14 non-concurrent 

days to scent surveys. 

• Road transects were established through grid plots and sampled twice, one hour after sunrise and at 

mid-day. 
 

Abundance Estimation 

• Distance sampling methods  and the Unmarked package in Program R were used to calculate detection 

probabilities, densities and raptor abundance in both complexes. 

• Passive tracking indices (PTI) were estimated for scent and camera trap station surveys.8 
 

Survival Analysis 

• Maximum likelihood estimation (MLE) of known-fate using Cox proportional hazard models in R to 

estimate survival rates of adult sage-grouse. 

• Nest models were used  in Program MARK to obtain daily survival rates (dsr) and nest success, and 95% 

confidence intervals were calculated using the DELTA METHOD. 

Methods 

Sample Size 

• 25 sage-grouse hens were captured and fitted with necklace radio collars. 

• Coyotes (n=5) and ravens (n=2) were found to be the primary predators of nests. 

• Coyotes (n=4) and golden eagles (n=2) were found to be the primary predators 

of adult sage-grouse. 

• Other hen losses were attributed to badgers (n=2), bodily trauma of 

undetermined origin (n=1), and unknown predators (n=2). 
 

Abundance Estimates 

• Raptors/km were 4.6 for Oregon Basin (Pa=5.26, SE 0.15) and 1.4 (Pa=1.06, SE 

0.57) for Polecat Bench. 

 

 

 

 

 

 
 

 

 

 

Survival Analysis 

 

 

 

 

 

 

Data Summary 

Meeteetse County 

Conservation District 

We detected higher survival at PB, which has predator removal for livestock 

management, than at OB, where currently no removals for management occur. 

• Substantial site effect (-1.96) on hen survival (PB hens 28% less likely to die, 

p=0.1) was detected, this is partially attributed to small sample sizes. 

• No significant differences were found in dsr rates of nests between the two study 

sites (β = -0.51, 95% CI (-1.96, 0.95)). 
 

Next Steps  

• Two sites will be added to the BHB study and additional tags will be deployed 

with the goal of 13 VHF collars, 5 Argos packs per site. 

• Predator abundance will be experimentally manipulated. 

• Coyotes will be removed from Fifteen Mile. 

• Ravens will be removed from Major Basin. 

• Both coyote and ravens will be removed from Polecat Bench. 

• No removals will occur at Oregon Basin. 

This treatment-control sample survey design will be used to compare and model the 

effects of predator removal on sage-grouse survival and nest success. 
 

Conclusions 

1 Connelly, JW, AD Apa, RB Smith, KP Reese. 2000. Effects of predation and hunting on adult sage grouse 

Centrocercus urophasianus in Idaho. Wildlife Biology 6:227-232. 
2Coates, PS, JW Connelly, DJ Delehanty. 2008. Predators of sage-grouse nests identified by video monitoring. J. of 

Field Ornithology 79:421-428. 

 3Conover, MR, JS Borgo, RE Dritz, JB Dinkins, DK Dahlgren. 2010. Greater sage-grouse select nest sites to avoid 

visual predators but not olfactory predators. The Condor 112:331-336. 
4Gregg, MA, JA Crawford. 2009. Survival of greater sage-grouse chicks and broods in the Northern Great Basin. J. 

Wildlife Management 73:904-913.  

5 Gregg, MA, JA Crawford, MS Drut, AK DeLong. 1994. Vegetation cover and predation of sage-grouse nests in 

Oregon. J. of Wildlife Management 58:162-166. 
6Schroeder, MA, JR Young, CE Braun. 1999. Sage Grouse (Centrocercus urophasianus). In: Poole, F Gill Eds. The 

birds of North America, No. 425. The birds of North America, Inc, Philadelphia, Pennsylvania, USA. 
7 Mezquida, ET, SJ Slater, CW Benkman. 2006. Sage-grouse and indirect interactions: potential implications of 

coyote control on sage-grouse populations. The Condor 108:747-759. 
8Engeman, RM. 2005. Indexing principles and a widely applicable paradigm for indexing animal populations. 

USDA-National Wildlife Research Center publications, http://digitalcommons.unl.edu/icwdm_usdanwrc/45. 
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Why remove predators for sage-grouse? 
Greater sage-grouse distribution and population densities have declined across 

western North America where they now occupy 56% of their historic range.6  

Lethal coyote control programs are important to livestock industry and big game 

management, but effects on other wildlife is largely unknown.7 

 

Overall Goal: To test the effects of predator removal on adult sage-grouse 

survival and nest success. 

 

Objectives: 

1) Obtain data on the types and impacts of predators on sage-grouse survival and 

nest success.  

2)  Compare effect of experimental predator removal treatments on sage-grouse 

populations. 

Nest Camera Scent Station 

Table 1. Summary of capture, nesting, and survival data for sage-      

               grouse in two study sites in BHB (April – September 2011). 

Polecat Bench Oregon Basin 

# Radio-collared 10 15 

# Nests 9     15** 

Avg. Nest distance (km) to Lek 9.6 3.7 

Nest Successes 2     6** 

Nest Predations 6      7**∫ 

Other Losses 2* 3 

Hen Mortalities 2 9 

Fate Unknown 1 0 

% Nest Predations 57 67 

%Mortality 20 60 

* One nest abandoned may also have been partially predated 

** Includes two second nest attempts 

∫ Includes a partial predation 

Canidae  

PTI 

SD Felidae  

PTI 

SD Mustelidae 

PTI 

SD Procyonidae 

 PTI 

SD 

SS CS SS CS SS CS SS CS SS CS SS CS 

Oregon Basin 

    Fork in Road 0.010 0.005 0.31 0.23 0 0 - 0.001 0 0.12 0.002 0 0.14 

    Gravel Pit 0.004 0.005 0.24 0.41 0.001 0 0.11 0.002 0 0.14 0 0 - 

Polecat Bench 

    Polecat 0.003 0.001 0.16 0.14 0 0 - 0.003 0.001 0.17 0.08 0 0 - 

    South - 0.001 0.18 - 0 - - 0.001 0.18 - 0 - 

Hen 

Survival 

SE 95% CI Nest 

Success 

Var 95% CI dsr SE 95% CI 

Oregon Basin 0.41 0.12 0.23, 0.75 0.39 0.03 0.07, 0.71 0.98 0.01 0.94, 0.99 

Polecat Bench 0.78 0.14 0.56, 1 0.21 0.04 -0.16, 0.58 0.96 0.02 0.88, 0.99 

Study Area 0.55 0.10 0.39, 0.79 0.33 0.02 0.08, 0.58 0.97 0.01 0.94, 0.99 

Nest Cam –Raven predation Nest Cam –Coyote Predation 



Hello All, 

 I would like to begin by apologizing for a mistake I made while writing the last update. As I said initially, I 
plan to keep comments and evidence proving facts very transparent  to everyone. I mentioned in the 
last update the 35-day post hatch survey shows 3-5% of chicks survived which should have been 35-44% 
of the chicks survived from the 20-35% of the total nests initiated that successfully hatched. This still 
shows a very low number of grouse recruited into the population. All unsuccessful nest shows evidence 
of predator related activity rather is was egg predation or hen predation during nesting. I will work with 
Beth and WS personnel before the next update to get the exact numbers for each.  

 At this time evidence has been documented showing predator activities have reduced our Oregon Basin 
birds by 60%. Of the 15 hens collared 6 remain alive today. We were able to place 6 new argos collars in 
this population between September 12-15th, 2011. So far they remain alive and are being monitored via 
satellite from my and Julie’s computers. These collars were donated to the project by Fidelity Oil 
Company. We found evidence this last month of a coyote and an eagle had predated on a grouse a piece 
in the Oregon Basin area. My guess is the cured vegetation may be making sage grouse more visible 
lately and water sources are limiting movements and providing a better opportunities for predators. 
These birds have traveled very little since the last update but are beginning to show signs of movement 
the last few days. We are seeing evidence for an increase in the rabbit population in a few areas as well. 

100% of remaining Polecat Bench birds are still located on or near heavily farmed fields but also are 
showing more signs of movement lately similar to the Oregon Basin birds. We were able to place 3 argso 
collars in the Polecat population and plan to place two more along with 3 telonics collars this week. So 
far we have 7 collard hens alive of the initial 10 collared in the polecat Bench area. Last week we found 
evidence that an eagle may have predated on PCB3, we found PCB2 dead of natural causes not related 
to predation earlier this summer, and we had PCB6 shed her collar due to an attachment malfunction. 

 Additional areas in the Washakie, Hot Springs, and Bighorn Counties have been put on hold for now due 
to the distance the birds are traveling from Lek to summer range. We want to be sure we collar grouse 
that will remain in the basin in counties where we have personnel and support for this project to keep 
research complete and attainable. We have decided to include the Major Basin area in Hot Springs 
County for sure and are discussing one other additional area that is not yet determined. We plan to 
collar birds in new sites this Spring. Tim Wooley of the WGFD and I will work on the permitting process 
that is required for the project before January  to assure permits are requested and received in a more 
timely manner now that all requirements requested by the WGFD have been met as far as training for 
WS personnel. We were able to get five WS employees well trained in attaching argos collars to hen 
sage grouse by Haydenwing Associates and nine WS personel trained in attaching necklace collars for 
this project so far. As of now we have spent a lot of funds (Approximately $24,000) and went to great 
lengths making sure our employees and project staff have received the best training possible in  



 

capturing and handling sage grouse using all techniques and look forward to a more productive capture 
season this spring. We have had zero loses due to capturing and handling using all techniques in all areas 
of our project. I know things happen and there is always a chance of mortality with this type of activity, 
but I would just like to thank all involved for their professionalism and dedication to the project thus far 
to assure animal safety and project success. 

 I really appreciate everyone’s support and comments that pertaining to the project to assure we 
produce the best results possible for everyone’s effort. Please call or e-mail with any question or ideas. 

 Thanks again! 

 James J. Pehringer 

APHIS/USDA/ Wildlife Services 
North West Wyoming District Supervisor 
Cody, Wyoming 
Office: (307)527-1115 
Cell:      (307)272-3638       
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Sage-grouse adults, nests, and chicks are depredated by terrestrial and avian 

predators 

 Most common cause of adult sage-grouse mortality is predation.1 

 Nest predation has been identified as the main cause of nest failures.2,3,4,5 

 Up to 81% of chick mortality is due to predation.5 

 

Sage-grouse hens are vulnerable to increased predation risk during nesting 

 Hens prefer nest locations obscured from visual but not olfactory predators.3 

 Female mortality by predators is greatest in May and June.1 

Sage-grouse & Predators 

Field 

Study Site: 

• The 2011 pilot study was on two lek complexes in the Bighorn Basin Conservation Area (BHB) in north-

central Wyoming: 

• Oregon Basin (OB) & Polecat Bench (PB) 
 

Capture and Monitoring: 

• Sage-grouse hens were captured on leks with rocket nets and fitted with VHF necklace style transmitters.   

• Hens were monitored every 48-72 hrs via telemetry from April – August. 

• Nesting, brood movements, long-distance migration, and causes of adult mortality were documented. 

• Infrared trail cameras were used to monitor and document nest predations.  

 

 

 

 

 

 

 

 

Predator Surveys 

• Terrestrial and avian predators surveys were conducted using average nesting distances and a 3x3 km grid-

interval plot centered at each lek. 

• Scent stations (SS) were checked daily for 10 days, and consisted of a 1-m circle of sifted dirt scented 

with a fatty-acid scent tab in a 6-in central hole. 

• Camera trap stations (CS) were ≥ 200 m from the nearest scent station and run for 14 non-concurrent 

days to scent surveys. 

• Road transects were established through grid plots and sampled twice, one hour after sunrise and at 

mid-day. 
 

Abundance Estimation 

• Distance sampling methods  and the Unmarked package in Program R were used to calculate detection 

probabilities, densities and raptor abundance in both complexes. 

• Passive tracking indices (PTI) were estimated for scent and camera trap station surveys.8 
 

Survival Analysis 

• Maximum likelihood estimation (MLE) of known-fate using Cox proportional hazard models in R to 

estimate survival rates of adult sage-grouse. 

• Nest models were used  in Program MARK to obtain daily survival rates (dsr) and nest success, and 95% 

confidence intervals were calculated using the DELTA METHOD. 

Methods 

Sample Size 

• 25 sage-grouse hens were captured and fitted with necklace radio collars. 

• Coyotes (n=5) and ravens (n=2) were found to be the primary predators of nests. 

• Coyotes (n=4) and golden eagles (n=2) were found to be the primary predators 

of adult sage-grouse. 

• Other hen losses were attributed to badgers (n=2), bodily trauma of 

undetermined origin (n=1), and unknown predators (n=2). 
 

Abundance Estimates 

• Raptors/km were 4.6 for Oregon Basin (Pa=5.26, SE 0.15) and 1.4 (Pa=1.06, SE 

0.57) for Polecat Bench. 
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Data Summary 

Meeteetse County 

Conservation District 

We detected higher survival at PB, which has predator removal for livestock 

management, than at OB, where currently no removals for management occur. 

• Substantial site effect (-1.96) on hen survival (PB hens 28% less likely to die, 

p=0.1) was detected, this is partially attributed to small sample sizes. 

• No significant differences were found in dsr rates of nests between the two study 

sites (β = -0.51, 95% CI (-1.96, 0.95)). 
 

Next Steps  

• Two sites will be added to the BHB study and additional tags will be deployed 

with the goal of 13 VHF collars, 5 Argos packs per site. 

• Predator abundance will be experimentally manipulated. 

• Coyotes will be removed from Fifteen Mile. 

• Ravens will be removed from Major Basin. 

• Both coyote and ravens will be removed from Polecat Bench. 

• No removals will occur at Oregon Basin. 

This treatment-control sample survey design will be used to compare and model the 

effects of predator removal on sage-grouse survival and nest success. 
 

Conclusions 

1 Connelly, JW, AD Apa, RB Smith, KP Reese. 2000. Effects of predation and hunting on adult sage grouse 

Centrocercus urophasianus in Idaho. Wildlife Biology 6:227-232. 
2Coates, PS, JW Connelly, DJ Delehanty. 2008. Predators of sage-grouse nests identified by video monitoring. J. of 

Field Ornithology 79:421-428. 

 3Conover, MR, JS Borgo, RE Dritz, JB Dinkins, DK Dahlgren. 2010. Greater sage-grouse select nest sites to avoid 

visual predators but not olfactory predators. The Condor 112:331-336. 
4Gregg, MA, JA Crawford. 2009. Survival of greater sage-grouse chicks and broods in the Northern Great Basin. J. 

Wildlife Management 73:904-913.  

5 Gregg, MA, JA Crawford, MS Drut, AK DeLong. 1994. Vegetation cover and predation of sage-grouse nests in 

Oregon. J. of Wildlife Management 58:162-166. 
6Schroeder, MA, JR Young, CE Braun. 1999. Sage Grouse (Centrocercus urophasianus). In: Poole, F Gill Eds. The 

birds of North America, No. 425. The birds of North America, Inc, Philadelphia, Pennsylvania, USA. 
7 Mezquida, ET, SJ Slater, CW Benkman. 2006. Sage-grouse and indirect interactions: potential implications of 

coyote control on sage-grouse populations. The Condor 108:747-759. 
8Engeman, RM. 2005. Indexing principles and a widely applicable paradigm for indexing animal populations. 

USDA-National Wildlife Research Center publications, http://digitalcommons.unl.edu/icwdm_usdanwrc/45. 
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Overall Goal: To test the effects of predator removal on adult sage-grouse 

survival and nest success. 
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1) Obtain data on the types and impacts of predators on sage-grouse survival and 

nest success.  

2)  Compare effect of experimental predator removal treatments on sage-grouse 

populations. 
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Table 1. Summary of capture, nesting, and survival data for sage-      
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