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Special Issue: Raven Management

22 peer-reviewed papers on raven science and 
management

Topics include:

• Population growth of ravens
• Synthesis of anthropogenic effects on raven demographics
• Synthesis of predation by ravens to sensitive avian species
• Expanding abundance of ravens in sage-grouse habitats
• Occupancy and density mapping
• Raven adverse impacts to snowy plovers
• Efficacy of lethal and non-lethal techniques
• Estimating raven take
• Population management strategies with software
• Rapid survey assessment
• Science-based Management of Ravens Tool (SMaRT)

All articles will be published by end of year 2022
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Harju, S.M., et al. (2021). Estimating trends of common raven populations 
in North America 1966 – 2018. Human-Wildlife Interactions 15:5.

Overview



Raven numbers have increased 4.6 times since 1966 
in Cold Deserts

Harju, SM; Coates, PS; Dinkins, JB; Jackson, P; Chenaille, MP. In press. Estimating trends of 
common raven populations in North America, 1988 – 2018. Human-Wildlife Interactions. 
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Models of occupancy and density 
of ravens in relation to 
environmental covariates

• Standardized point count 
surveys

• >15,000 raven surveys at nearly 
50 study sites

Raven Density Effects on Sage-Grouse Nest Survival



Preliminary Information—Subject to Revision. Not for Citation or Distribution
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Effects of anthropogenic subsides are Great Basin 
wide –most recent study



Raven Density Effects on Sage-Grouse Nest Survival

Average raven density 
0.54 ravens km−2 (95% CI = 0.42–0.70)

Total abundance Great Basin 
403,346 (95% CI = 310,783–522,803)

Total abundance sagebrush
165,186 (136,874–201,581)



Coates et al. (2020) Biol. Conservation 242 
https://doi.org/10.1016/j.biocon.2020.108409

Interaction effects of density

https://doi.org/10.1016/j.biocon.2020.108409
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Intersection between raven occurrence and density

Ongoing & future research – Exploring resident vs. 
transient populations and impacts

T. Gettelman

T. Gettelman

More transient
populations 
(yellow)

More resident
populations (blue)

DRAFT

Likely saturated (red) 
high occurrence & density

Webster et al., In Press, Human Wildlife Interactions
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Nesting ravens select powerlines

Howe et al. 2014. Selection of anthropogenic features and vegetation 
characteristics be nesting common ravens in the sagebrush ecosystem. 

The Condor: Ornithological Applications 116:35-49
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Benefits of anthropogenic resources
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Impacts on sensitive species (literature review)
Common Name #Studies Range USESA (Year Listed)

Greater Sandhill Crane 5 B.C., WA, OR, CA, NV Not Listed

Piping Plover 0 Western Great Lakes in the U.S. and ON Endangered/Threatened

Snowy Plover 9 Coastal WA, OR & CA Threatened

Least Tern 4 U.S. Pacific coast; Mississippi River & tributaries; TX, MT, CO, 
NM Endangered 

Marbled Murrelet 8 Coastal BC, WA, OR & CA Threatened

California Condor 2 CA, AZ, UT Endangered/Threatened

San Clemente Loggerhead 
Shrike 1 San Clemente Island Endangered

Greater Sage Grouse 3 AB, SK, CA, OR, NV, UT, WA, ID, CO, UT, MT, WY, SD Not Listed

Gunnison Sage Grouse 0 CO, UT Threatened

Photo: FWS

Ecological Consequences 

– Hyperpredation
– Spillover predation
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Coates et al. In press. Synthesis of nest predation impacts of common ravens on sensitive avian species. 
Human-Wildlife Interactions.

Ravens impact sensitive avian populations
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Ravens impact sensitive avian populations

Harju et al. In Press. Human-Wildlife Interactions



Common
Raven 53%American

Badger
25%

Coyote
14%

Long-tailed 
weasel 5%

Predation on sage-grouse nests (9 years of video 
data; Idaho State University)

Coates and Delehanty (2010). Journal of Wildlife Management 74:240–248. 

Ravens as effective sage-grouse egg predator



1% decreasein shrubcover
increasedthe oddsof raven
predationby 7.5%

20–30%sagebrush coverand>40%
total shrubcover

Shrub cover influences predation by ravens



Photo: BLM

Photo: BLM



Loss of Habitat

Photo: Matt Lavin



An increase of 
1 raven km-2

reduces nest 
survival by 
~57.2% 

Raven density influences nest survival



Ecological threshold of 0.4 ravens km-2



DRAFT DRAFT

63.9% Impacted Areas

Coates, O’Neil, Brussee et al. 2020. Biological Conservation

Broad scale impacts of ravens on sage-
grouse nest success



Fine-scale density surface modeling

Local applications to 
support raven 
management efforts

Example: Central Nevada 

Preliminary
Information
—Subject to
Revision.
Not for
Citation or
Distribution

DRAFT

DRAFT

DRAFT

Fine scale impacts of ravens on 
sage-grouse nest success



Where to reduce raven impacts?

Fine-scale spatially explicit 
impact tool

Derived 
prediction of nest 

survival under 
current raven 
densities (S0)

•Current, site-specific density 
projected from HDSM

Simulate reduced 
raven density 
across the site  

• E.g., constant 0.2 ravens km-2, based on 
remote study areas

New derived 
prediction of 
potential nest 
survival (SP)

Subtract current 
from ‘potential’ to 

derive raven 
impact surface

Fine scale impacts of ravens on 
sage-grouse nest success



Modeled raven density effect

Preliminary Information—Subject to Revision. Not for Citation or Distribution

DRAFT

DRAFT

Fine scale impacts of ravens on 
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Decision support tool – Susanville site, CA & NV

Preliminary Information—Subject to Revision. Not for Citation or Distribution
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Decision support tool – Desatoya Mountains, NV

Preliminary Information—Subject to Revision. Not for Citation or Distribution
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Decision support tool – Desatoya Mountains, NV

Preliminary Information—Subject to Revision. Not for Citation or Distribution
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Preliminary Information—Subject to Revision. Not for Citation or Distribution

~15% reduction 
in population 
growth for every 
raven/km2

Density Dependence

Precipitation Index

Shrub Cover

Elevation

Power Line Density

Road Density

Raven Density

Shrub*Elevation

DRAFTDRAFT

Impacts on population growth



Raven attacks 
greater sage-grouse 

(NV)

Raven attacks 
Gunnison sage-
grouse (CO)

Coates et al. 2016

Photo: Noppadol Paothong

Photo: BLM

Photo: Tatiana Gettelman

Attraction to leks and harassment
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Science-based framework – Raven Core Team

Dettenmaier et al. In Press. Human Wildlife Interactions.



Mapping products

• Raven probability of occurrence/density

• Sensitive species probability of 
occurrence/breeding habitat

Step 1. Desktop Analysis

Coates, O’Neil, Brussee et al. 2020. Biological Conservation



Brussee et al. In press. A rapid assessment function to estimate common raven population 
densities: implications for targeted management. Human–Wildlife Interactions.

Rapid assessment function

Step 2. Estimate site-level raven density



Brussee et al. In press. A rapid assessment function to estimate common raven population densities: implications for targeted management.
Human–Wildlife Interactions.

Rapid assessment function

Step 2. Estimate site-level raven density



0.40 ravens/km-2

↑ 1 raven/km-2

=
↓ nest survival ~57.2% 

Step 3. Compare density estimate to threshold



Step 3. Compare density estimate to threshold

Dettenmaier et al. In Press. Human Wildlife Interactions.



Preliminary information, subject to revision. Not for citation or distribution.

Step 4. Identify management options

Dettenmaier et al. In Press. Human Wildlife Interactions.



licensed under CC BY-NC

Step 5. Post-Management Monitoring

https://creativecommons.org/licenses/by-nc/3.0/
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Dettenmaier et al. In Press. Human Wildlife Interactions.

Science-based framework – Raven Core Team



Preliminary information, subject to revision. Not for citation or distribution.

SMaRT – Science-based Management of Ravens Tool



Preliminary information, subject to revision. Not for citation or distribution.



Preliminary information, subject to revision. Not for citation or distribution.



Preliminary information, subject to revision. Not for citation or distribution.
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Preliminary information, subject to revision. Not for citation or distribution.



Science-based Management or Ravens Tool

Next Steps
• Simulate impact of subsidy reduction on raven demographics
• Simulate impacts of raven reductions on sage-grouse demographics
• Expand available guide layers to improve site design platform



Preliminary information, subject to revision. Not for citation or distribution.
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