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1. PopEquus model use in NEPA 
analyses & Demo

2. Monitoring / assumptions used in 
PopEquus
     Annual herd growth rates
     Fertility control efficacy BLM Photo: Paul Griffin

2023 Recommendation #3. The board recommends that the BLM and the USFS present at the next board meeting plans that 

determine ecosystem health and population stabilization by choosing two HMAs/Territories each and demonstrating how the 

PopEquus model can be utilized to attain desired management outcomes, as well as what those outcomes would be.

BLM Response: …PopEquus is being used to compare and contrast how effective and expensive it would be to achieve stable 

populations within AML, using different management scenarios...After decision records are final for two of those HMAs, they 

will serve as the type of demonstration projects that the board is recommending…where aerial surveys are the method of 

choice, those will be used annually to assess foal to adult ratios and population growth rates…The BLM will report back to the 

board annually on the population status of these two HMAs, and the extent to which the population trends are or are not 

consistent with projections from PopEquus.



1.A. PopEquus in NEPA (USFS Devil’s Garden)



PopEquus (live demonstration) 
https://rconnect.usgs.gov/popequus/

https://rconnect.usgs.gov/popequus/






1.B. PopEquus assumptions: “Mechanics”



Annual herd growth rate

PopEquus allows 
values from 0-32%

 



Example herd size monitoring data



Growth rates: Time series analysis 

(preliminary. from: Folt et al., 2024 presentation at ‘The Wildlife Society’)

>30 populations (HMAs or complexes) in >70 HMAs
>120 simultaneous double-observer aerial surveys 
 

Approx. 18-20% average growth w/o treatments
All herds had mean growth rate over 5% per year
 … some over 25% per year
▪ Fertility control measurably reduces growth rate
▪ Low but measurable density dependence



Fertility control efficacy
PopEquus expectations for GonaCon-Equine Vaccine, after Baker et al. 2018, 2023

                    (foaling rates here assume a 75% background)

     1 dose ➔ 37% lower foaling in 2nd year after treatment (i.e., 43% foaling in year 2) 

               ➔ 29% lower fertility in 3rd year (i.e., 53% foaling in year 3) 
 

     2 doses ➔ 100% lower foaling in 2nd year (i.e., 0% foaling)

           ➔ 85% lower years 3-5 (i.e., 11% foaling)

  ➔ 50% lower years 6-8 (i.e., 37% foaling)              
  

BLM management ~30+ day booster monitoring results
     About 15+% without foals in 2nd season
     About 30% without foals in 3rd season
     About 45% without foals in 4th season
 i.e., an increasing return to fertility over time 



Data from Baker et al. (2018, 2023); an increasing return to fertility over time



Expect an increasing return to fertility over time



Preliminary, unpublished BLM monitoring data; generally an increasing return to fertility over time





PopEquus expectations for 2-3 doses of PZP ZonaStat-H based on Turner et al. 1997 & Kirkpatrick and Turner 2008
PopEquus expectations for 4-5 doses of PZP ZonaStat-H based on Kirkpatrick and Turner 2008 & Nuñez et al. 2017



PopEquus expectations for 1-2 treatments of PZP-22 based on Rutberg et al. 2017
PopEquus expectations for 3 treatments are surmised: 10% more effective than 2nd dose



Fertility control efficacy: flexible IUDs

PopEquus expectation of 14% IUD loss per year is after Holyoak et al. 2021



Predation rates

Recent research studies:
Iacono et al. 2024. Ecosphere 
Schulmann et al. 2024. Vaccines 
Andreassen et al. 2021. Journal of Wildlife Management

- In many areas, predation on horses is not common 
- Adults were rarely killed
- Even foal mortality levels of 50% allow for herd growth, but 
predation can reduce growth rates

PopEquus updates may include variable foal and yearling predation rates



Flanigan HMA, Nevada. BLM Photo: John Axtell, 2020
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