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Sage-grouse & Predators

Data Summary
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).

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

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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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.

Methods
Field
Study Site:
• The 2011 pilot study was on two lek complexes in the Bighorn Basin Conservation Area (BHB) in northcentral 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.
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Conclusions
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

Polecat Bench Oregon Basin
10

0.001

Survival Analysis

Table 1. Summary of capture, nesting, and survival data for sagegrouse in two study sites in BHB (April – September 2011).

# Radio-collared

-

0.003 0.001 0.17 0.08

Predator Surveys
• Terrestrial and avian predators surveys were conducted using average nesting distances and a 3x3 km gridinterval 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.

• 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.
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