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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
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