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Breeding Bird Survey: Common Raven

(Sauer and Link)



Drivers of this Population Explosion 

Credit: Kevin Powell
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Viable Conflict Threshold Development

 Decoy survival (a proxy of 0 to 10 year-old tortoise survival) was 

measured using 78 PIR-camera monitored Mojave desert tortoise 

decoys, 5 novel-objects, and 3 camera-only controls placed at 

random. 

 Common raven density was estimated in each monitoring area 

using randomly placed point counts

 Distance to nearest nest as well as median distance to nest was 

estimated using a geodatabase of 732 previously active common 

raven nests, observed as active between March 2013 – July 2020

 The effects of common raven density and distance to nearest 

previously active common raven nest on decoy survival were then 

described by carrying out a Bayesian share frailty model.    



Desert Tortoise Decoy 

Survival Trials

 Decoy survival probability

 𝐶𝐻𝑎𝑛𝑛𝑢𝑎𝑙 = 𝑈𝐻1𝑑𝑎𝑦 ∗ 𝑇𝑑𝑎𝑦𝑠 ∗

𝑃𝑑𝑎𝑦

 168 days active annually 

(Agha et al. 2015)

 19% exposure during days 

active (Daly et al. 2019)

 Decoys were placed in open or 

at the edge of a dripline, if 

shrub cover was ≤2-m from an 

assigned random point



Novel-object Control

 Estimates attraction to a novel 

object, which is larger and less 

cryptic than the decoy

 Always placed in the open, and 

on bare ground whenever 

possible. 



PIR Camera-only Control

Concealment = Partial 

 Estimates attraction to camera 

set alone

 Values > 0 were not observed, 

thus decoy estimates of tortoise 

survival were not corrected for 

camera set attraction.  

 Camera set is never concealed 

more than partially for controls



Sample Space & Schedule

 ~15 spring days



Tortoise Decoy Survival Trial Results 
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2020 Point Count Raw Results



Point Count Estimates of Density





Estimating the Effect of Distance, Density, 

and interactions using a Bayesian Shared 

Frailty Model

𝐶𝐻𝑎𝑛𝑛𝑢𝑎𝑙 = 𝑒𝑥𝑝(𝛼 + 𝛽𝑑𝑖𝑠𝑡 ∗ 𝑋𝑑𝑖𝑠𝑡[𝑖] + 𝛽𝑑𝑒𝑛𝑠 ∗ 𝑋𝑑𝑒𝑛𝑠[𝑖] + 𝛽𝑖𝑛𝑡 ∗

𝑋𝑑𝑖𝑠𝑡[𝑖] ∗ 𝑋𝑑𝑒𝑛𝑠[𝑖] + 𝛾𝑖)

𝑆𝑎𝑛𝑛𝑢𝑎𝑙 = exp −𝐶𝐻𝑎𝑛𝑛𝑢𝑎𝑙 − 𝑂𝑚𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦



Juvenile Mojave Desert 

Tortoise Vitality 

Rates 

𝑆𝑎𝑛𝑛𝑢𝑎𝑙 = exp −𝐶𝐻𝑎𝑛𝑛𝑢𝑎𝑙 − 𝑂𝑚𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦

Study (yr.)
Annual 

Mortality

Annual 

Mortality 

due to 

Ravens

Annual 

Mortality 

due to Other

McGovern et al. 2020 (18-19) 0.250 0.063 0.188

Daly et al. 2019 (15-16) 0.620 0.296 0.324

Tuberville et al. 2019 (12-13) 0.674 0.283 0.391

Nagy et al. 2015 (04) 0.938 0.438 0.500

Nagy et al. 2015 (07) 0.906 0.656 0.250

Mean 0.677 0.347 0.331



Mojave desert tortoise – Common Raven 

Viable Conflict Threshold

Draft, Holcomb et al. in review Holcomb et al. accepted



Tiered Management Intensity Framework 

Coates et al. Draft Material 

Improve Habitat Structure
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Reduction
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Upper 95% CI CORA per Km2

Credit: Kevin Powell
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Upper 95% CI of density 

estimate exceeds ~0.89 

CORA/km2

Under 

Investigation 

~0.15 CORA/km2



StallPOPd V3 Web Interface

https://cwhl.vet.cornell.
edu/tools/stallpopd

Hanley et al. accepted



Density Reset and Maintenance Removal

Area

Take 

Required 

to Reset 

Density

Annual 

Take 

Required 

to 

Maintain 

λ ≤ 0.99

2020 

Take

2021 

Take

CI 0 54.91 60 28

FIM 0 358.55 188 114

FK 2636 232.6 1005 445

OR 134 54.57 294 104

SC 1484 302.75 393 357

JT 355 57.12 105 188

CH 0 538 0 122

4609 1598.5 2045 1358



Density Reset and Maintenance Removal

Strata

Eggs/

Hatch 

Year

Non-

Breeders
Breeders

2020 

Totals

Total 

Take 

Required

FK-2020 1,486 531 2,132 4,149

FK-Traget 542 193 778 1,513

Take Target 944 338 1,354 2,636

2020 Take 1027 0 59 1,086

Strata

Eggs/

Hatch 

Year

Non-

Breeders
Breeders

2020 

Totals

Total 

Take 

Required

FK-2021 1,486 531 2,132 4,149

FK-Traget 542 193 778 1,513

Take Target 944 338 1,354 2,636

2021 Take 426 0 7 433

Strata

Eggs/

Hatch 

Year

Non-

Breeders
Breeders

2020 

Totals

Total 

Take 

Required

FK-202x 542 193 778 1,513

FK-Traget 407 174 700 1,280

Take 136 19 78 233

Reset 

Maintenance



Maintenance Removal Rates

Hanley et al. accepted



Raven Reproduction Manipulation Case 

Studies  



Raven Nest Removal on Great Sage-

grouse Nest Success

Sanchez et al. in review



Raven Egg Addling on Great Sage-

grouse Nest Success

Sanchez et al. in review



Raven Egg Addling on Great Sage-

grouse Nest Success

Sanchez et al. in review
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