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Study Background & Objectives 

Sagebrush steppe and grassland habitats that dominate much of the landscape across the West are 
increasingly at risk due to a variety of compounding factors including direct habitat loss, fragmentation, 
fire, invasive species, and grazing regimes. The cumulative effects from loss and disturbance in these 
habitats led to the decline and concern for many species in Wyoming, including Greater Sage-grouse, 
Golden Eagle, Ferruginous HawkΣ ƳǳƭŜ ŘŜŜǊΣ ǇȅƎƳȅ ǊŀōōƛǘΣ .ǊŜǿŜǊΩǎ {ǇŀǊǊƻǿΣ ŀƴŘ aƻǳƴǘŀƛƴ tƭƻǾŜǊΣ 
among others. As the sagebrush steppe and grasslands of the Wyoming Basin and Great Plains become 
increasingly fragmented, understanding and conserving key areas for wildlife is vital for the long-term 
persistence of many species.  

There is a growing concern for Golden Eagle populations in western North America due to declines in 
some local breeding populations, a 40% decline in migratory eagles, and new mortality risks due to 
direct collisions with turbines. Conservation of this species can be challenging due to complicated life-
history traits. For example, Wyoming hosts the largest population of breeding Golden Eagles in the 
contiguous US, many young eagles from lower latitudes over-summer in Wyoming, and most migratory 
Golden Eagles from Canada and Alaska pass through or winter in the state. Golden Eagles are long-lived 
with slow reproduction and even a small increase in adult mortality can significantly impact populations. 
The main cause of mortality for Golden Eagles is starvation/disease (which is a direct result of habitat 
quality and prey availability), followed by poisoning, shooting, vehicle collisions, and electrocutions. 
While the majority of starvation deaths are in young eagles, roughly two-thirds of all adult mortalities 
are a result of anthropogenic causes. Any new causes of mortality such as collisions with wind turbines, 
lead poisoning and/or increases in shooting, trapping, power line electrocutions, car collisions, or 
starvation due to habitat degradation have the potential to significantly affect the population.  

Wind energy development has been and is forecasted to significantly increase in the West. This is 
exemplified by the Chokecherry-Sierra Madre wind project that is currently under production in south-
central Wyoming and will be the largest wind facility in the world with 1,000 turbines. In Wyoming 
alone, some estimate that there will be up to 500 eagle fatalities per year due to collisions with turbines. 
While alternative energy production is needed, placement of these facilities is typically outside of both 
the sage-grouse core areas and the areas being developed by oil and gas, leading to additional 
cumulative habitat loss. This novel development can significantly impact wildlife populations by further 
eliminating or fragmenting habitat in addition to causing direct mortality to bird and bat species.  

Conservation of important habitats for eagles will not only help this iconic species but also help maintain 
the many other species within their range. Golden Eagles are an apex predator that rely on large tracts 
of habitat that host adequate numbers of prey (such as jackrabbits, cottontails, prairie dogs, and grouse) 
and serve as an indicator species of relative habitat quality and ecosystem health. Understanding and 
mapping key habitats for eagles will help identify the most productive habitats in Wyoming to target 
conservation efforts.  

Because Golden Eagles are protected by both the Migratory Bird Treaty Act and the Bald and Golden 
Eagle Protection Act, the regulatory mechanisms and potential for litigation for any eagle mortalities has 
ōŜŜƴ ŀ ŘǊƛǾƛƴƎ ŦƻǊŎŜ ōŜƘƛƴŘ Ƴŀƴȅ ŎƻƳǇŀƴƛŜǎΩ ŘŜŎƛǎƛƻƴǎ ǘƻ ƴƻǘ ōǳƛƭŘ ƴŜǿ ǿƛƴŘ ŦŀŎƛƭƛǘƛŜǎΦ ¢ƘŜǎŜ 
mechanisms therefore provide a unique opportunity for habitat conservation by deterring new 
developments in areas that have demonstrated importance and high-use by Golden Eagles. Identifying 
and modeling high-use eagle areas can significantly affect development siting and help direct easement 
decisions to maximize conservation success.  Further, a more detailed understanding of how eagles use 
άǊƛǎƪȅέ ƘŀōƛǘŀǘǎΣ ǎǳŎƘ ŀǎ ǊƻŀŘǿŀȅǎΣ ŀƴŘ Ƙƻǿ ǘƘŜȅ ƭŜŀǊƴ ŀōƻǳǘ Ƙŀōƛǘŀǘǎ ŀƴŘ ŘƛǎǘǳǊōŀƴŎŜǎΣ ǿƛƭƭ ŀƭƭƻǿ ŦƻǊ 
better predictions of important habitats and population trends. While we and other colleagues have 



been working diligently to address some of the recent concerns for Golden Eagle population trends 
across the West there are several key aspects of Golden Eagle ecology that are still unknown but needed 
to help inform agencies, managers, and conservation efforts. For example, we recently created the first 
population-level models of both spring and fall Golden Eagle migration corridors in the West by 
combining 65 eagles outfitted with solar-charging GPS transmitters from four different studies; three in 
Montana and one in Alaska (above). While we know that many migratory Golden Eagles move through 
or winter in Wyoming, the studies used in this initial analysis were all north of Wyoming, precluding us 
from defining key migration routes across most of Wyoming and further south.  

The initial goal of this project was to identify key migration corridors and wintering habitat of adult 
Golden Eagles across Wyoming and further 
south. Mapping migration corridors in 
Wyoming requires capturing eagles while 
on migration before they reach Wyoming. 
In 2018, we located a migration pinch point 
in Southern Montana where we could outfit 
adult eagles with solar-powered GPS 
satellite backpack transmitters and track 
the adult eagles as they migrate through or 
winter in Wyoming. We achieved this goal 
and in 2023, we officially launched the final 
decision support tool resulting from these 
data and products: RaptorMapper.com.    

A secondary objective of this study was to 
assess and use the study site in the Big Belts 
as a long-term Golden Eagle migration 
monitoring station. Preliminarily assessed in 
2007 by Raptor View Research Institute 
(RVRI) biologists, the site appeared to be 
near a key pinch point for the eagle 
migration through Montana. In 2015, MT 
Audubon, MT Fish, Wildlife, and Parks, the 
Helena National Forest and other 
collaborators began annual monitoring of 
the migration about 11 miles north of our 
study site and ca. 1,400 feet higher in 

elevation. They confirmed that that count site at Duck Creek Pass hosted the most migrating Golden 
Eagles in the contiguous US. However, the count site is difficult to access and often precludes counting 
due to the high elevation and associated weather. In coordination with the team at the count site, we 
investigated potential correlations in migration counts between that site and our location.  

Finally, in 2020, we initiated a color banding component of this study to test the use of dual colored leg 
bands in unique combinations as a viable method for re-sighting Golden Eagles. With increased 
popularity in recent years of using game cameras on carcass sites for wildlife monitoring purposes, we 
recognized the opportunity to test a system for identifying eagles that utilized conventional leg bands in 
a new way. We anodized USGS and blank bands to be solid or dual-colored and developed a color 
combination scheme that resulted in >300 unique combinations.  From 2020-2022 each eagle was given 
two bands - one on each leg ς to produce a distinct color combination for each individual. In 2023, we 



started testing another color banding method, placing unique alpha-numeric plastic color bands on all 
captured Golden Eagles. These bands were yellow with a black alphanumeric code to allow for re-
sighting banded eagles and identifying them to the individual level. This year, we switched the plastic 
color bands with metal color bands, using the same yellow color with black lettering (see photo), in 
hopes that they would be more durable than the plastic. These new color bands were placed on the 
right leg of banded Golden Eagles and standard USGS metal bands were placed on the left leg.  

Results 

To achieve our initial objective, we deployed 39 GPS transmitters on Golden Eagles captured at the 
research site between 2018-2021. Working with a collaborative team, we used the data collected from 
these eagles to develop seasonal models of winter, fall migration, and winter habitat for all of Wyoming 
and most of Montana. We have incorporated these models with updated breeding habitat models in a 
free, online decision support tool: RaptorMapper 

(https://raptormapper.com/). Additional details can 
be found at that site, we published this paper from 
that work in 2024, and several other publications 
are in progress. 

In 2024, we developed a new collaboration with Dr. 
Ellen Aikens at University of Wyoming to begin 
collecting fine-scale movement and sensor data on 
young Golden Eagles to investigate lifetime 
learning. We are using a new high-frequency type of 
transmitter from E-Obs for this work and deployed 
10 transmitters on males and 10 on females, spread 
out over the course of the 2024 capture season. 
This year, we deployed 17 more E-Obs transmitters 
(9 on males and 8 on females), again spread 
throughout the capture season. Another goal of this 
work is to compare behaviors of migrant eagles 
with locals (see Bighorn Basin report for details on 
tagging local eagles). 

Since beginning this study in 2018, we have kept 
count records for all raptors passing the site, in 
consistent raptor migration count methodology.  In 
2025, we experienced dense cloud cover, snow, and 
rain which left our team unable to count for 6 days. 
In total, we observed for 152.2 hours from 23 
September through 23 October.  From 2018 to 2025, the number of hours we spent counting passing 
raptors varied (Table 1), but we consistently counted on days with good visibility, annually from 
September 27th to October 21st, allowing comparison of Golden Eagle passage rates (eagles/hour) 
between years (Figure 1). The passage rates among the past 5 years have been relatively consistent.  

While observing migrating eagles, we classified individuals by age (hatch year, subadult, adult, and 
unknown). In 2025, we observed more unknown age eagles than any other year (Figure 2). This could 
have been because our highest eagle count days were subjected to flight conditions (including flight 
altitude and lighting) that made it difficult to accurately age birds.  

about:blank
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0297345


Because it can be difficult to accurately separate hatch-years from sub-adults, we combined those two 
age classes during this same time period. We determined that 35% of the counted eagles were pre-
adult, which was lower than 2024 (39%), but similar to other years from 2018-2023 (30%, 33%, 34%, 
31%, 23%, and 36%, respectively). We also quantified the age and sex of captured eagles and continued 
to experience a strong male bias in captured eagles with 63% of eagles captured being males [all other 
years 63-72% males (Figure 3].  

2025 was a fairly typical year, in that the weather was favorable early on in the season but as the season 
progressed, weather became variable. From October 11-15, we had 6 days of snow and low cloud 
ceilings that precluded counting and trapping at our location. We experienced similar άǇŜŀƪǎ ŀƴŘ 
ǾŀƭƭŜȅǎέ to counts in previous years. This can occur when eagles are held up by weather patterns and 
then make large movements immediately before or after severe weather. Indeed, our largest eagle 
count of the season (n=266) occurred on October 17, the day after counting was impossible due to the 
weeklong weather system (Figure 4). 

From 2022-2025, we collected blood samples from captured raptors as part of our collaborative raptor 
blood chemistry study with the TRC rehabilitation team. Our rehabilitation team uses blood chemistry 
values calculated on an Abaxis Vetscan 2 machine to help diagnose and treat raptor patients, but many 
of the reference values for raptor species are based on small sample sizes of captive birds. By collecting 
samples from wild raptors, the team hopes to build a more robust database of reference values. So far, 
we collected and analyzed 81 blood samples from the following raptor species: Golden Eagle (GOEA; 
n=13), Sharp-shinned Hawk (SSHA; n=22), American Goshawk (AGOS; n=7), Merlin (MERL; n=13), 
/ƻƻǇŜǊΩǎ Iŀǿƪ ό/hI!Τ ƴҐуύΣ wŜŘ-tailed Hawk (RTHA; n=6), Northern Harrier (NOHA; n=3), Peregrine 
Falcon (PEFA; n=2), Prairie Falcon (PRFA; n=2), American Kestrel (AMKE; n=2), Broad-winged Hawk 
(BWHA; n=2), and Rough-legged Hawk (RLHA; n=1; Figure 5).  

Excluding Golden Eagles, the seven most common species observed passing our field site from 
September 27th to October 21st were Sharp-shinned Hawk (187), American Kestrel (38), Red-tailed Hawk 
(38), Rough-ƭŜƎƎŜŘ Iŀǿƪ όнтύΣ .ŀƭŘ 9ŀƎƭŜ όноύΣ /ƻƻǇŜǊΩǎ Iŀǿƪ όноύΣ ŀƴŘ aŜǊƭƛƴ όмпΤ CƛƎǳǊŜ сύΦ ¢Ƙƛǎ ȅŜŀǊΣ 
we only used starlings on the smaller bow-net in order so captures of small raptors such as Sharp-
shinned Hawks and American Kestrels may have been negatively affected by not using sparrows. After 
Golden Eagles (74), Sharp-shinned Hawks were the most frequent species captured (41), followed by 
/ƻƻǇŜǊΩǎ Iŀǿƪǎ όуύΣ wed-tailed Hawks (8), Merlins (7; Table 2). We banded all raptors with USGS bands 
and collected blood samples from as many raptors as we could.  

Table 1. Number of Golden Eagles observed and captured, hours of effort, and corresponding passage and capture 
rates from 9/27 to 10/21 each year. 

Year Golden Eagles 
Observed 

Observation 
Hours 

Passage Rate 
(eagles/hr) 

Golden Eagles 
Captured 

Capture 
Rate 

2018 1307 120.7 10.8 75 5.7% 

2019 1382 138.1 10.0 114 8.2% 

2020 785 117.7 6.7 78 9.9% 

2021 753 134.1 5.6 60 8.0% 

2022 1193 158.9 7.5 99 8.3% 

2023 914 139.5 6.6 71 7.8% 

2024 1150 188.2 6.1 129 11.2% 

2025 829 120.9 6.9 66 8.0% 



 

Figure 1. Golden Eagle (GOEA) passage and capture rates by year for the observation period of 9/27 to 10/21. 
Passage rate is based on eagles observed per hour and capture rates are based on the proportion of GOEAs 
observed that were caught. 

 

Figure 2. Age class proportions of observed Golden Eagles each year during 9/27 to 10/21 period. 
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Figure 3. Count of Golden Eagles banded each year by sex. 

 

Figure 4. Daily passage rates of Golden Eagles (GOEA) based on GOEAs observed per hour each day from 2018 to 
2025. 
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Figure 5. A) Preparing a raptor blood sample for analysis on an Abaxis machine; B) Number of blood samples 
collected and analyzed for different raptor species between 2022 and 2025 in the Big Belts. 

 

Figure 6. Total Raptors (1306) observed during 9/21 to 10/21 in 2025. 

Table 2. Number of birds banded by species in 2025. 
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Discussion 

The study site in the Big Belt Mountains remains an extremely effective location to monitor the 
continental population of Golden Eagles on migration. We captured more Golden Eagles in 2024 than 
any previous year and deployed color bands on nearly all eagles captured. Our success in 2025 was 
affected by weather, as is common during this time of year in the Big Belt Mountains. We have only had 
two seasons with lower total observation hours than in 2025, and only 2021 saw fewer eagles captured 
during the season. The timing of migration appeared to be dictated by weather patterns, as has been 
seen in the past. 

We have been able to collect data to inform several study objectives. We are pleased at the breadth of 
information and studies that are benefiting from our tagging efforts in the Big Belts, ranging from blood 
analysis, genetics, tagging methods, habitat mapping, and behavior studies. Just as important is the 
training we can provide future and existing biologists. We have trained many graduate students on 
transmitter deployments, blood sampling, and proper tagging and handling techniques. We hosted 
students from Wyoming this year, in addition to TRC interns.  

Several interesting captures occurred this year. Early on in the season, we captured several Golden 
Eagles with noteworthy injuries. Eagles showed a broken toe (1), broken talons (2), a broken hock (1), 
and fractured keel (2). All injuries were healed and were not related to the capture process. Additionally, 
two birds presented with suspected avian pox and one had eyelid inflammation. We also captured an 
adult male eagle with a collapsed globe in its right eye. This was particularly interesting because the bird 
came into the trap set as a normal bird would have, providing anecdotal evidence that one-eyed birds 
may be capable of hunting and surviving for at least some time in the wild (Figure 7).  

 

Figure 7. A one-eyed adult male Golden Eagle approaches our trap set as any normal wild bird would and a photo 
ƻŦ ǘƘŜ ŜŀƎƭŜΩǎ ŎƻƭƭŀǇǎŜŘ ƎƭƻōŜΦ tƘƻǘƻǎ ōȅ {ǘŜǾŜ tƻƻƭŜ 



We recaptured one Golden Eagle originally tagged in 2024 as a hatch year. The plastic color band placed 
on the bird was cracked and worn, so we replaced it with a new metal color band. In 2024, we captured 
an eagle that had completely lost its plastic color band in one year, which prompted the shift to metal in 
2025. We hope that these new color bands will be more durable, allowing for more re-sights on our 
color-banded Golden Eagles. Additionally, we hope to refine our SEO for Golden Eagle color band re-
sights and improve the functionality of our website to gain more information on our banded birds.  

We will continue to conduct this study in future years to build the long-term trend data from our 
observations and provide additional data for the following studies and purposes: 

¶ Habitat selection of migratory Golden Eagles 
¶ Lifetime learning of Golden Eagles 
¶ Evaluation of auxiliary marking techniques for Golden Eagles 
¶ Baseline blood chemistry for wild, healthy raptors 
¶ Understanding the link between lead ingestion in migratory eagles 
¶ Influence of fine-scale weather on migration routes and timing 
¶ Creation of educational content and conservation films 
¶ Training students and biologists 
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Background 

The overarching goal of nearly all wildlife and species-level management is to maintain viable 

populations. This is typically achieved by maintaining stable breeding populations, resulting from 

management of adequate habitat, reduction in perturbations of breeding individuals, enhancing 

foraging opportunities, reduction of mortality rates, or a combination of these factors.  For at-risk or 

declining wildlife populations, offsetting declines in reproduction or increasing survival are typically 

most immediate and effective in slowing population declines, while more lasting management occurs 

through habitat protection and enhancements. These objectives are not mutually exclusive.   

Golden Eagles (Aquila chrysaetos) are a Species of Greatest Conservation Need and occur throughout 

Wyoming year-round, with breeding populations across most shrub-steppe and grassland habitats in the 

state (Wallace et al. 2019, Bedrosian et al. 2019). There has been considerable attention given to Golden 

Eagles for the past several years due to increasing population-level risk from wind energy generation as 

a novel source of mortality and stable-to-declining populations across the west (Millsap et al. 2022). The 

Bighorn Basin of Wyoming hosts some of the best breeding habitat in the state (Dunk et al. 2019), which 

primarily consists of cliff nesting structure with vast expanses of open sage-steppe foraging habitat 

throughout the region (Preston et al. 2017b). Maintaining and enhancing core breeding populations in 

key areas across the species range, like the Bighorn Basin, will be critical to the maintenance of eagle 

populations across the country. For example, Hunt et al. (2017) estimated that reproduction from 216 

breeding eagle pairs were necessary to offset the eagle mortality of just one wind facility that had 

annual mortality rate of 55 eagles/yr. While the Bighorn Basin does not currently have large-scale wind 

development, the adjacent Powder River and Shirley Basins are among the fastest growing wind energy 

regions in Wyoming and the West; wind development is also expanding in adjacent regions of Montana. 

Hence, maintaining and increasing eagle production in the surrounding areas like the Bighorn Basin may 

be critical to maintaining populations in Wyoming   

Despite having some of the best predicted nesting habitat in the coterminous United States (Dunk et al. 

2019) and some of the best demographic rates when rabbit populations are high (e.g., 2009, 2015-17; 

Preston et al. 2021), the eagle population in the Bighorn Basin has been experiencing some of the lowest 

demographic rates in the region for the past five years (Wallace et al. 2019, Bedrosian et al. 2019, 

Preston et al. 2021). Ongoing research in the Bighorn Basin has consisted of monitoring annual 

reproductive performance at between 35 and 73 Golden Eagle territories annually since 2009, providing 

key baseline information on territory occupancy and productivity (Preston et al. 2021). This project has 

also documented the clear link between Golden Eagle nest productivity and prey abundance in this 

region (Preston et al. 2017a). While rabbit abundance in Wyoming is cyclic (Fedy and Doherty 2011), the 

abundance of rabbits declined recently with the emergence of Rabbit Hemorrhagic Disease (RHDV2). 

The normal cyclic nature of rabbit abundance has been altered due to the emergence of RHDV2, which 

led to some of the lowest documented productivity rates of Golden Eagles in 2022 across 14 years of 

monitoring in the Bighorn Basin (Preston et al. 2022).   

While declining prey abundance is suppressing demographic rates (Preston et al. 2017a, Preston et al. 

2022) in a key area hosting some of the best eagle nesting habitat in the country (Dunk et al. 2019), 

added anthropogenic stressors are likely to exacerbate this decline in eagle reproduction.  For example, 

Golden Eagles are known to be sensitive to the effects of human disturbance during the breeding season 

(Kochert et al. 2002). Similar to many areas of the West, the Bighorn Basin has been experiencing a rapid 



and significant increase in outdoor recreation activities, including off-highway vehicle (OHV) use which 

includes motorcycles, side by sides, all-terrain vehicles, rock crawling jeeps and more (Figure 1). Other 

recreational activities include: e-bikes, wildlife watching, hiking, drone flying, and mountain biking. Off-

highway vehicle recreation, in particular, has increased by 42% in the US from 1999-2004 (Cordell et al. 

2005) and is expected to grow by another 56% by 2060 (Bowker et al. 2012). The OHV recreation and 

rental industry have significantly increased recently in Cody, Wyoming and often refer riders to BLM 

lands in the Bighorn Basin (C. Preston, pers. obs). Recently, studies in Idaho have shown that increased 

OHV use has negatively impacted both Golden Eagle territory occupancy and nest productivity of eagles 

(Steenhof et al. 2014, Spaul and Heath 2016).  

 

Figure 8. Golden Eagle nest locations, known two tracks, and ATV trails within the Bighorn Basin.  

Shrub-steppe habitats with abundant public lands and nesting habitat for Golden Eagles, such as the 

Bighorn Basin, present a scenario in which areas of high recreation use overlap with critical nesting 

habitat for Golden Eagles (Figure 1). Previous researchers have found that eagle territories were less 

likely to be occupied in areas with higher OHV use than areas with low OHV use (Spaul and Heath 2016). 

In cases where territories were occupied, it was determined that pedestrians who arrived near eagle 



nests on motorized vehicles in the vicinity of nests caused eagles to flush from nests (Spaul and Health 

2017), having a negative impact on nest success (Spaul and Heath 2016). Similarly, research based on 40 

years of data, documented reduced Golden Eagle nesting productivity in areas of high OHV use, 

including OHV parking and motorized vehicle play areas, when compared to territories with little or no 

motorized recreation (Steenhof et al. 2014). Eagles foraging on their breeding territories were also 

found to be negatively impacted by OHV use, with eagles 12 times more likely to flush when perched 

away from nests than while at nests (Spaul and Health 2017). Flushing from either foraging perches or 

nests occurred when recreational activities were 300 - 1300 m away from eagles (Spaul and Heath 

2017). Recently, at least three territories with both regular successful breeding historically and recently 

increased OHV use have remained unoccupied or unsuccessful in the Bighorn Basin (C. Preston, unpul. 

data) These results indicate that high OHV activity in the proximity of nesting and foraging Golden Eagles 

can negatively influence their productivity, and potentially their survival if foraging success decreases as 

a result. 

Simulation models have been used to assess the effects of different mitigation methods for limiting the 

ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘǎ ƻŦ hI± ŀƴŘ ǊŜƭŀǘŜŘ ǇŜŘŜǎǘǊƛŀƴ ŀŎǘƛǾƛǘȅ ƻƴ ƴŜǎǘƛƴƎ ŜŀƎƭŜǎ όtŀǳƭƛ Ŝǘ ŀƭ нлмтΣ 5Ω!Ŏǳƴǘƻ Ŝǘ 

al. 2018). Pauli et al. (2017) used an individual-based model (IBM) to determine if changes in tolerance 

to disturbance could mitigate negative effects of pedestrian and OHV activity to eagles. They found that 

while tolerance in the form of genetic inheritance or habituation decreased the negative effects on 

eagle populations, these tolerance mechanisms were not sufficient to allow eagle populations to 

withstand moderate increases in recreation over time (Pauli et al 2017). Individual-based models have 

also been used to assess if trail closures would be effective at reducing impacts to nesting eagles 

ό5Ω!Ŏǳƴǘƻ Ŝǘ ŀƭΦ нлмуύΦ Lƴ ǘƘŜƛǊ ǎƛƳǳƭŀǘŜŘ ǎŎŜƴŀǊƛƻǎ ǿƛǘƘ L.aǎ ǘƘŜȅ ŦƻǳƴŘ ǘƘŀǘ ǘǊŀƛƭ ŎƭƻǎǳǊŜǎ ǿƛǘƘƛƴ слл Ƴ 

of nests were most effective at reducing flushing of incubating GOEAs from nests, while closing all but 

ǘƘŜ Ƴƻǎǘ ƘƛƎƘƭȅ ǳǎŜŘ ǘǊŀƛƭǎ ǿŀǎ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜ ŦƻǊ ǊŜŘǳŎƛƴƎ ŦƭǳǎƘƛƴƎ ƻŦ ŦƻǊŀƎƛƴƎ ŜŀƎƭŜǎ ό5Ω!Ŏǳƴǘƻ Ŝǘ ŀƭΦ 

2018). However, if human activity was doubled within an eagle territory, trail closures which closed all 

but the high-use trails to OHV activity (but not pedestrian activity) were not as effective at reducing 

ŜŀƎƭŜ ŦƭǳǎƘƛƴƎ ŀƴŘ ǘǊŀƛƭ ŘŜƴǎƛǘȅ ƘŀŘ ƳƻǊŜ ƻŦ ŀƴ ƛƳǇŀŎǘ ƻƴ ŜŀƎƭŜǎ ŦƭǳǎƘƛƴƎ ό5Ω!Ŏǳƴǘƻ Ŝǘ ŀƭΦ нлмуύΦ 

Previous research has begun to understand the negative influence OHV activity can have on nesting 

Golden Eagles, more detailed information is necessary to guide management actions related to OHV 

activity and nesting Golden Eagles in Wyoming. The initial research on OHV use was largely based on 

very limited, direct behavioral observations of eagles around nests and foraging areas but did not look at 

impacts across the entire breeding home range or the annual cycle. Further, the previous studies 

occurred in the Morley Nelson Snake River Birds of Prey National Conservation Area, where eagles 

largely nest along a linear corridor of the Snake River. The Bighorn Basin has much more heterogeneous 

habitat and varied terrain. These factors likely result in differences in both OHV use and eagle behavior. 

Understanding the movements and behaviors of Golden Eagles with high frequency fix GPS transmitters 

with advanced accelerometer and magnetometer sensors would be an effective way to determine how 

Golden Eagles respond to OHV activity not only immediately around the nest or in occasionally used 

foraging areas, but across their entire breeding home ranges and over the entirety of the year. 

Understanding their movements and habitat use within their large home ranges relative to OHV activity 

can provide important information on the effects of OHV use and eagle demographics, spatial scale of 

disturbance effects, and the temporal scale of eagle avoidance behaviors throughout the breeding 

season. This information can be used to help guide land management and mitigation efforts for nesting 



Golden Eagles in the vicinity of OHV activity in a key nesting region for Golden Eagles in Wyoming that is 

already experiencing natural breeding stressors.  

Bureau of Land Management resource management plans restrict disturbing and disrupting activities 

within 0.5 miles of the Golden Eagle nests during the nesting season. These limitations do not typically 

apply to casual use by the public. These timing limitations apply as appropriate to permitted activities. 

Eagles have maintained territories in a variety of circumstances within the study area including along 

highways, gravel roads, near industrial development, and in remote secluded habitat. It is unclear how 

much habituation occurs and to what degree a nesting pair might be disturbed by adjacent OHV use and 

other recreational activities.  

Limited research has documented the impacts of OHV activity on behavior, territory occupancy, and 

productivity of nesting Golden Eagles. Our goal is to build on this initial understanding of negative 

effects of OHV use on eagle behavior and demographics in the Bighorn Basin with the express goal of 

helping inform potential travel management of OHV use in Wyoming. With recent declines in 

productivity observed in Golden Eagles in the Bighorn Basin, the added stress from recreational impacts 

could result in further population declines in the region. Specifically, the goal of this project is to 

document and understand the effects of OHV intensity and proximity of use on the behaviors and 

subsequent productivity of breeding Golden Eagles in the Bighorn Basin. We will meet our goal through 

data collection and assessment on three different scales: (1) individual Golden Eagle behaviors, (2) home 

range use, and (3) population impact level. The individual behavior level will use fine-scale movement 

and behavior data obtained from GPS transmitters on individual eagles that will allow us to determine 

nesting and disturbance behaviors (e.g., incubation, flushing, prey provisioning, etc.). At the home range 

use level, we will use location data to assess shifts in home ranges or core areas throughout the 

breeding season and annual cycle to determine if there are changes in response to OHV activity, with a 

secondary focus on other non-motorized recreational activities (e.g., hiking, biking). Breeding season 

home ranges and core areas will be mapped on a weekly to monthly basis to assess changes in home 

range use across the season relative to recreational use. At the population level we will assess nest 

occupancy and productivity across the entire study area in relation to OHV trail density. We will use 

these three scales to assess if OHV activity in the Bighorn Basin is having a negative impact on eagles at 

individual, territory and population levels. 

Objectives 

Specific study questions to determine if OHV use in the Bighorn Basin is negatively affecting nesting 

eagles 

1. Does intensity and frequency of OHV use increase stress behaviors (i.e., flushing) of both 

nesting females and foraging males? 

2. What is the variability among breeding individuals to anthropogenic stressors?  

3. Do eagles alter their home ranges, habitat use, or core areas to avoid OHV and 

anthropogenic recreational activities? 

4. Are there nest site or home range characteristics that may reduce stress responses? 



5. At what frequency, duration, and timing does OHV use negatively impact occupancy and 

demographics of nesting Golden Eagles? 

This project is being conducted in close coordination with TRC Research Associate, Dr. Chuck Preston. He 

is leading the long-term population monitoring of Golden Eagles within the study area (see Monitoring 

Report). Other close collaborators include Destin Harrell (USFWS), Corey Anco, and the Draper Natural 

History Museum.   

Additionally, we are collaborating with Ellen Aikens and Zachary Bordner at the University of Wyoming 

to deploy transmitters on fledgling Golden Eagles as part of a lifetime learning study for the species.  

Methods 

Field Work 

We purchased 20 E-obs 45g transmitters to deploy on breeding Golden Eagles in Bighorn Basin, WY. In 

late February 2024, we deployed two of these units on adult male Golden Eagles. In 2025, we began our 

trapping efforts at the start of February. Previously known active territories were surveyed from the 

ground to confirm breeding activity (i.e. adult pairs, nest building, territorial displays). Once we 

confirmed activity within territories, we attempted to trap adults using a variety of methods including 

net launchers with roadkill, and bal-chatris, dho-gazzas, and bow nets with live bait such as pigeons and 

pheasants. Traps were maintained (battery/bait changes, snow removal, etc.) pre-dawn or post-dusk to 

minimize detection of our traps by target birds. We monitored active territories where traps were set 

continually from about a mile away during all daylight hours. We also used cellular trail cameras to 

monitor activity at some of our traps remotely. After limited trapping success in the winter season, we 

returned in May to try again using a dho-gazza with live bait setup at known occupied territories. Once 

eagles were trapped, we banded them with USGS and color bands, drew blood, and took a variety of 

morphological measurements before attaching a transmitter with a breakaway harness.  

e-Obs Transmitters 

In October 2024, the cell carrier in Wyoming (Union Wireless) disconnected all 3G networks in the state, 

moving to LTE and 5G connections. Unbeknownst to us, this effectively cut cell communications to the 

transmitters too since they only connect via 2G and 3G networks. When the 3G networks in Wyoming 

were disconnected, our e-Obs transmitters still tried to find and connect to the network daily but unable 

were continually unable to find a 2G or 3G tower. This led to significant battery drain and essentially 

stopped the units from gathering or sending data. Therefore, all of the adults we tagged with e-Obs 

transmitters in 2024 no longer connect to cell towers to transmit the large amounts of data they are 

collecting.  

In an effort to retrieve the large amounts of data stored on the devices, we found a workable solution 

for the transmitters we have already deployed. The units connect to the cell networks, but also can 

function as remote download transmitters, transferring data via a handheld UHF signal to a handheld 

base station. Because the eagles we are targeting for this study are territorial, they seldom leave their 

territories. Therefore, we developed new programming for the transmitters that will function more as a 

remote download transmitter and only check in via SMS. SMS is a cell network technology older than 3G 

but still functional in Wyoming. We cannot download the vast amount of data via SMS, but we can 

receive daily check-ins from the unit to know where it is and status. We are then able to download the 



stored data from the unit several times a year by traveling to the eagle territories and using a 

BaseStation to download the data. We sent all undeployed transmitters back to the manufacturer for 

replacement with new units which will be compatible with the recently updated LTE/5G cell network 

within our study area. 

Territory Monitoring 

At each territory where adult eagles were tagged, we deployed trail cameras and autonomous recording 

units (ARUs) to quantify disturbance levels in those territories during the breeding season. We plan to 

use BirdNET software to analyze the ARU disturbance data and volunteers for trail camera data analysis.   

In 2025, we surveyed accessible territories during our February trapping efforts for occupancy and 

activity, but we then returned to the study site in mid-March to conduct more comprehensive aerial 

surveys to confirm nesting activity. In 2024, we conducted aerial surveys in mid-April in 2024 due to 

conflict with another study, but returned to the mid-March time frame this year, which is a more ideal 

for confirming nesting activity. During our aerial surveys year, we continued to target the Pole Cat and 

Oregon Basin study areas for complete nest surveys, but also expanded our surveys into neighboring 

areas within the study area (Figure 2).  

 

Figure 2. Aerial survey tracks in Bighorn Basin in March 2025. Flights prioritized full coverage of Oregon 

Basin and Polecat regions, but we also expanded our surveys into neighboring areas. 



Ground surveys were conducted throughout the breeding season to confirm nest activity after the initial 

aerial surveys in March. Detailed monitoring of active nests was completed by the team and partners 

(See Preston et al. 2024).   

In collaboration with Dr. Ellen Aikens at the University of Wyoming, we returned to the Bighorn Basin 

later in the breeding season to tag fledgling Golden Eagles within the study area for the lifetime learning 

study. 

Home Range Analysis 

We calculated breeding season and year-round home ranges for adult Golden Eagles using the ctmm 

package in R. Home ranges were calculated as 95% Autocorrelated Kernel Density Estimates (AKDEs) and 

were based on locations from April 1-June 30 for the breeding season and January 1-December 31 for 

the year-round ranges.  

Results 

Adult Trapping and Data Downloads 

In 2025, we trapped and deployed transmitters on five breeding adult Golden Eagles on four additional 

territories. An adult male at Eagle Nest Creek was captured in February on a bow net with live prey and 

during the May trapping attempts, we captured the female from this territory on a dho-gazza with live 

prey. We are excited to have both members of a pair tagged for the first time.   

During our February field stint, we successfully downloaded data from most of the tagged eagles still 

present in the Bighorn Basin, including some fledglings from the previous summer. We were unable to 

connect to the male from Territory 30, which is presumed dead or gone.  

We returned to Bighorn Basin in November to download more data from our tagged birds. We achieved 

complete data downloads from the Territory 1 male, Eagle Nest Creek male, Downer female, and Aqua 

female and we got a partial download from the Territory 127 female. We were not able to connect to 

the Eagle Creek Female during this time.  

Aerial Surveys and Nest Fate 

During our April aerial surveys, we found 28 Golden Eagle nests to be occupied (Figure 3). Unfortunately, 

this year, Golden Eagles had remarkably low productivity in the Bighorn Basin. We hoped to tag the 

chick from the Eagle Nest Creek, but the nest failed a few weeks before the young fledged. The nest at 

Territory 127 also failed, but the Aqua and Downer nests both successfully produced young. We tagged 

the Downer chick around the time of fledging.  



 

Figure 3. Golden Eagle nests by status that were determined from aerial flights in 2025. The PoleCat 

Bench and Oregon Basin studies areas have complete nest surveys, while other historic nests outside 

these study areas were checked for occupancy. Background is predicted relative nesting density 

(raptormapper.com).  

Adult Movement Data 

We collected millions of locations from seven tagged birds since 2024 (Figure 4). Home range analysis 

revealed that despite being highly territorial during the breeding season (Figure 5), many of our tagged 

eagles seem to expand their home range during other parts of the year (Figure 6).  

The Territory 1 male is the only bird in this study for which we have data during both years. In 2024, this 

individual successfully raised one nestling, but in 2025 he did not breed. There is a noticeable difference 

ƛƴ ǘƘƛǎ ƛƴŘƛǾƛŘǳŀƭΩǎ ƘƻƳŜ range size between the two years (Figure 7).  

The Eagle Nest Creek female and Territory 127 female also both exhibited large-scale movements since 

being tagged this past May. The Eagle Nest Creek nest failed at the end of June, just a few weeks before 

the chick would have fledged. Territory 127 failed in mid-June. After the nests failed, both females 

undertook broader movements than they showed while the nest was active. The Territory 127 female 

travelled several miles away from her territory within weeks of her nest failing (Figures 4, 5, 6). Similarly, 



ƛƴ нлнпΣ ǘƘŜ ¢ŜǊǊƛǘƻǊȅ ол ƳŀƭŜΩǎ ƴŜǎǘ ŦŀƛƭŜŘ ŎƭƻǎŜ ǘƻ ŦƭŜŘƎƛƴƎΣ ŀƴŘ ƘŜ ŀƭǎƻ ǎƘƻǿŜŘ ŀƴ ŜȄǇŀƴŘŜŘ ƘƻƳŜ 

range size.  

The failed outcome of the nests in these territories may potentially explain the larger home range sizes 

for these individuals throughout the year and, for the Territory 127 female during the latter part of the 

breeding season. While we were not able to connect to the female from the other failed nest (Eagle 

Nest Creek), we did download data from the male at that territory. Despite nest failure, the Eagle Nest 

Creek male has continued to exhibit high breeding territory fidelity. 

 

Figure 9. Year-round locations of seven adult, breeding Golden Eagles tagged in 2024-2025 with 

locations subsampled to 1 location/hour. 



 

Figure 10. Breeding season home ranges of nesting Golden Eagles for 2024 and 2025, based on 95% 

auto-correlated kernel density estimates (AKDEs) from April 1- June 30, where darker colors represent 

areas of higher use within a home range. 



  

Figure 11. Year-round home ranges of Golden Eagles for 2024 and 2025, based on 95% auto-correlated 

kernel density estimates (AKDEs) from January 1- December 31, where darker colors represent areas of 

higher use within a home range. 

 

 

 

 

 



 

Figure 12. Year-round home ranges of an adult male Golden Eagle from the Nest 1 territory in 2024 and 

2025, based on 95% auto-correlated kernel density estimates (AKDEs) from January 1- December 31, 

where darker colors represent areas of higher use within a home range. 

Juvenile Trapping 

We assisted the Aikens Lab at the University of Wyoming with deploying transmitters on fledgling 

Golden Eagles within the study area. In 2024 and 2025 we tagged 18 and 7 juveniles, respectively. 

During these two years we have observed a range of dispersal strategies in the young. While the 

majority of the tagged juveniles remained either in Bighorn Basin or elsewhere in Wyoming, a few 

others dispersed to Southern Canada, Idaho, Montana, Colorado, Nebraska, and even the Southwest 



and Mexico (Figure 8). We also plotted 1 hour locations of all juveniles while they were in Wyoming 

(Figure 9). 

 

 



Figure 13. 2024-2025 locations of juvenile Golden Eagles tagged in collaboration with Dr. Ellen Aikens, 

University of Wyoming, at the local scale with locations subsampled to 1 location/hour. 

 

 



Figure 14. 2024-2025 locations of juvenile Golden Eagles tagged in collaboration with Dr. Ellen Aikens, 

University of Wyoming, at the local scale with locations subsampled to 1 location/hour. 

A goal of the Aikens Lab is to tag juveniles and their respective adults as part of their lifetime learning 

study. In 2025, we placed transmitters on seven Golden Eagle fledglings in collaboration with the 

University of Wyoming. We also banded one chick that was discovered to be very lethargic in the nest. 

Upon entry to the nest, we discovered that the chick had a pre-existing eye injury, so we did not fit this 

individual with a transmitter. Both the Downer female and her chick were fitted with transmitters. The 

chick died a few weeks after fledging but we were able to see relative movements between a chick and 

ƛǘǎ ǇŀǊŜƴǘ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ŦŜǿ ǿŜŜƪǎ ƻŦ ǘƘŜ ŦƭŜŘƎƭƛƴƎΩǎ ƭƛŦŜ (Figure 10).  

 

Figure 15. Adult female and juvenile locations from the Downer Territory between late June and mid-

August with locations subsampled to one location per hour. 

Trail Cameras and ARUs 

We deployed two to three trail cameras and ARUs at each of the nesting territories where adults were 

tagged. We plan to start analyzing these data in 2026 for anthropogenic disturbance (Figure 11). We will 

likely use software such as BirdNET to analyze ARU data and we will use volunteers to classify our trail 

camera data.    



 

Figure 16. A truck drives by one of our trail cameras placed to measure disturbance near Golden Eagle 

nests. 

Next Steps  

Once again, we had hoped to deploy more transmitters during winter trapping. This year, a recent storm 

system in our study area caused the area to become highly affected by deep snow and sub-zero 

temperatures during our trapping efforts in February. Snow cover impacted our ability to access certain 

territories, and trap/bait maintenance had to be performed more regularly due to snow buildup and low 

temperatures. Maintenance included clearing launchers of snow, changing batteries, and switching out 

carrion. These factors, as well as the wariness of the resident eagles, caused low winter trapping success 

again this year. However, we were pleasantly surprised with our later success in May. In 2026, we plan 

to target adult males in early spring, as well as continuing to target adult females in May, with our dho-

gazza and live bait set.  

We will also continue to deploy and maintain ARUs and trail cameras at active nesting territories where 

we have tagged breeding adults. Following additional adult transmitter deployments, we will also 

continue to deploy ARUs and trail cameras in those territories. Our team is in the process of switching 

our audio analysis software from Kaleidescope to BirdNET in order to more efficiently analyze these ARU 

data for various types of disturbance. We will return to the study area several times/year to remotely 

download location data from tagged birds, while also maintaining ARUs and trail cameras. We will 

continue to perform aerial surveys within the Oregon Basin/Polecat study areas, while also continuing to 

expand into neighboring areas.    
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Summary Narrative 

In 2025 we completed the seventeenth year monitoring Golden Eagle reproductive performance and 

ƴŜǎǘƛƴƎ ŘƛŜǘ ŀƴŘ ǘƘŜ ǎƛȄǘŜŜƴǘƘ ȅŜŀǊ ƳƻƴƛǘƻǊƛƴƎ ƭŜǇƻǊƛŘ ŀōǳƴŘŀƴŎŜ ƛƴ ƴƻǊǘƘǿŜǎǘŜǊƴ ²ȅƻƳƛƴƎΩǎ .ƛƎƘƻǊƴ 

Basin τ a regional stronghold for breeding Golden Eagles (e.g. Wallace et al. 2019). Methods in 2025 

followed those outlined in Preston et al. (2017) and Preston and Anco (2021). The importance of long-

term monitoring, particularly in the Bighorn Basin, is underscored by recent research showing that areas 

with wind energy development may be population sinks for Golden Eagles and other raptors (Watson et 

al. 2025). The Bighorn Basin, currently without wind energy development absent the Pryor Mountain 

Wind Farm distant from the study area in Montana, is thus an increasingly vital potential source of 

dispersing Golden Eagles for more highly impacted areas in the western U.S.    

We monitored 95 territories in 2025 and found that 35 (37%) of these were occupied (please see 

Preston and Anco 2021 for explanation of terms). We determined the reproductive result for 33 of the 

occupied territories. Nine (27%) of these territories successfully produced at least one fledgling with a 

total of ten fledglings produced. The calculated reproductive rate was thus 0.30 fledglings per occupied 

territory ς less than half the 0.69 value in 2024, and significantly lower than the seventeen year mean of 

0.70 (Table 1). 

Table 1.  Golden Eagle reproductive performance 2009 - 2025. 

Year 
# 

Territories 
Surveyed 

# and % 
Surveyed 
Territories 
Occupied 

# and % 
Occupied 
Territories 
w/ Known 
Outcome 

# and % 
Nest 

Successa 

Reproductive 
Rateb 

2009 37 34 (92%) 34 25 (74%) 1.12 

2010 48 43 (90%) 41 24 (59%) 0.97 

2011 50 44 (88%) 44 14 (32%) 0.43 

2012 56 49 (88%) 49 16 (33%) 0.39 

2013 53 43 (81%) 43 16 (37%) 0.39 

2014 65 55 (85%) 55 23 (42%) 0.54 

2015 55 49 (89%) 49 38 (78%) 1.24 

2016 73 63 (86%) 51 45 (88%) 1.33 

2017 35 25 (71%) 23 18 (78%) 1.26 

2018 39 32 (82%) 32 7 (22%) 0.31 

2019 36 31 (86%) 31 7 (23%) 0.29 

2020 47 39 (83%) 39 20 (51%) 0.69 

2021 36 29 (81%) 29 11 (38%) 0.48 

2022 37 33 (89%) 33 8 (24%) 0.3 

2023 42 36 (88%) 36 12 (33%) 0.44 

2024 55 51 (93%) 48 28 (58%) 0.69 

2025 95 35 (37%) 33 9 (27%) 0.3 

Mean; 
SD 

50.5; SD 
15.4 

40.6; SD 
9.9 39.4; SD 

8.7 

18.9; SD 
10.5 

0.70; SD 0.4 
82.9%; SD 

12.5 
46.9%; 
SD 21.1 

a Number and Percentage of Occupied Territories with Known Outcome Producing Fledglings 
b Number of Fledglings/Occupied Territory with Known Outcome 



 

²ŜΩǾŜ ŘŜƳƻƴǎǘǊŀǘŜŘ ōŜŦƻǊŜ όǎŜŜ tǊŜǎǘƻƴ ŀƴŘ !ƴŎƻ нлнмύ ǘƘŀǘ Ŏƻǘǘƻƴǘŀƛƭǎ όSylvilagus spp.) are typically 

the primary prey for nesting Golden Eagles in the Bighorn Basin, averaging 64% of nesting prey remains 

identified (Table 2). To assess nesting diet in 2025, we collected prey remains from a sample of seven 

nests.  In 2025, white-tailed jackrabbits (Lepus townsendii) were the most frequently occurring species in 

prey remains (30%), followed by birds (28%) ς both noticeably higher than in 2024 (24% and 22% 

respectively). Cottontail remains were considerably lower in 2025 (only 19%, compared to 36% in 2024). 

Pronghorn (Antilocarpa Americana) remains increased in 2025 (19%) and other mammal remains were 

much lower than the previous year (7% and 9% respectively; Table 2).  

Table 2.  Summary of prey remains frequency identified from Golden Eagle nests 2009 ς 2025. 

Year 
Number 
of Prey 

Identified 

Number 
of Nests 
Sampled 

Cottontails 
White-
tailed 

Jackrabbit 
Pronghorn 

Other 
Mammals 

Birds Snakes 

2009 44 3 40 (91%) 0 0 1 (2%) 2 (4%) 1 (2%) 

2010 88 4 68 (77%) 3 (3%) 4 (4%) 5 (6%) 
9 

(10%) 
0 

2011 114 4 87 (76%) 2 (2%) 8 (7%) 7 (6%) 
10 

(9%) 
0 

2012 118 5 71 (60%) 18 (15%) 13 (11%) 3 (2%) 
13 

(11%) 
0 

2013 147 6 91 (62%) 15 (10%) 5 (3%) 14 (10%) 
20 

(14%) 
2 (1%) 

2014 214 13 148 (69%) 20 (9%) 9 (4%) 10 (5%) 
25 

(12%) 
2 (<1%) 

2015 235 13 182 (77%) 21 (9%) 6 (3%) 6 (3%) 
18 

(8%) 
2 (<1%) 

2016 245 14 197 (80%) 14 (6%) 1 (<1%) 23 (9%) 6 (2%) 4 (2%) 

2017 198 8 140 (71%) 10 (5%) 5 (3%) 13 (7%) 
24 

(12%) 
6 (3%) 

2018 52 3 32 (62%) 7 (13%) 1 (2%) 1 (2%) 
11 

(21%) 
0 

2019 27 2 8 (30%) 3 (11%) 3 (11%) 4 (15%) 
9 

(33%) 
0 

2020 162 10 82 (52%) 12 (7%) 17 (11%) 6 (4%) 
41 

(25%) 
2 (1%) 

2021 103 7 63 (62%) 6 (6%) 8 (8%) 6 (6%) 
14 

(14%) 
4 (4%) 

2022 38 6 12 (32%) 2 (5%) 8 (21%) 3 (8%) 
13 

(34%) 
0 

2023 37 6 8 (22%) 3 (8%) 9 (24%) 11 (30%) 
13 

(35%) 
0 

2024 67 10 24 (36%) 16 (24%) 5 (7%) 6 (9%) 
15 

(22%) 
0 

2025 98 7 19 (19%) 29 (30%) 19 (19%) 4 (4%) 
27 

(28%) 
0 

Total 1987 121 181 (9%) 121 (6%) 123 (6%) 17 (1%) 



1272 
(64%) 

270 
(14/%) 

 

The index to relative cottontail abundance in 2025 was 2.75 individuals per 1.6 kilometer (5 mile) route, 

which was slightly lower from surveys conducted in 2024 (3.5 individuals per 1.6 km; Table 3). Perhaps 

Rabbit Hemorrhagic Disease Virus 2 (RHDV2) played a role in this decreased count, and this decrease 

may account for the lower cottontail remains found in active eagle nests this year. Despite record white-

tailed jackrabbit numbers counted in 2024, there was a sharp decline observed during the 2025 surveys. 

In 2024, 8 individuals were counted per route, versus only 1.7 in 2025 (Table 3).  

Table 3.  Annual indices to relative abundance of leporids in the Bighorn Basin, Wyoming 2009 -2025. 

Year 

Cottontail 
Roadside 
Surveya 

(Hunter 
Harvestb) 

White-
tailed 

Jackrabbit 
Roadside 
Survey  

2009 
No survey 
conducted 

(2.5) 

No Survey 
Conducted 

2010 11.7 (2.4) 2.4 

2011 3.8 (1.7) 1.8 

2012 3.9 (1.3) 2.5 

2013 3.1 (1.3) 2.2 

2014 3.5 (1.0) 2.1 

2015 12.9 (2.5) 1.7 

2016 35.2 (2.7) 6.2 

2017 6.1 (2.8) 1.5 

2018 2.8 (1.3) 1.8 

2019 2.3 (1.1) 0.8 

2020 4.0 (0.8) 0.5 

2021 3.8 (0.8) 2.3 

2022 2.3 (0.6) 0.8 

2023 1.0 (0.7) 0.7 

2024 3.5 (0.6) 8 

2025 2.75 (0.4) 1.7 

Mean 6.4 (1.4) 2.3 
a Average number of animals recorded per survey route in each year. 
b Cody/Bighorn Basin regional cottontails/hunter day during September ς February season (i.e., 2009 index reflects September 

2008 ς February 2009 season). 

 

Interestingly, white-tailed jackrabbits still made up 30% of prey remains in nests. Additionally, the slight 

decrease in cottontail and jackrabbit numbers during the surveys could be responsible for the higher 

percentage of pronghorn and bird remains in nests during 2025.  



Based on previously documented patterns, we anticipated a gradual increase in annual cottontail 

abundance and Golden Eagle reproduction after the cottontail decline starting in 2017. After a low point 

in 2019, there was a slight increase in 2020. However, in contrast to expectations, cottontail abundance 

declined each year until 2024. The slight cottontail decline in 2025, may be part of the cause for lower 

eagle productivity in the study area (Figure 1).  

 

Figure 1.  Relationship between annual cottontail abundance and Golden Eagle reproductive rate 2009 ς 

2025. 

The substantial increase in jackrabbit abundance and frequency in Golden Eagle nesting diet was 

unanticipated. It suggests that the long decline in cottontail abundance may have contributed to a rapid 

rise in jackrabbit abundance, but additional research is needed to confirm or reject this hypothesis. We 

suspect that the dramatic and enduring decline in cottontails between 2021-2023 was due to the 

emergence of Rabbit Hemorrhagic Disease Virus 2 (RHDV2), first documented in Wyoming in December 

2020. It is possible that RHDV2 did not impact white-tailed jackrabbits as dramatically as it did 

cottontails, or jackrabbits are rebounding more rapidly as the effect of RHDV2 fades from the region. If 

white-tailed jackrabbit abundance remains high or increases in the future, we anticipate that jackrabbits 

will become more frequent in the nesting diet and exert a strong positive effect on Golden Eagle 

reproductive importance. More information is needed on the continuing presence of RHDV2 in the 

region and its effect on both cottontails and jackrabbits.  

Rabbit hemorrhagic disease has caused widespread ecological disturbance in some areas of Europe 

leading to the decline of Iberian Lynx (Lynx pardinus) and Spanish Imperial Eagle (Aquila adalberti) 

populations (Monterroso et al. 2016), and others (Schmidt et al. 2018) have emphasized the power of 

bottom-up processes to drive Golden Eagle reproductive success. The slight rebound in Golden Eagle 

reproductive success in 2020 suggests Golden Eagles may also be resilient to cottontail lows at least in 

the short-term. These developments underscore the conservation importance of long-term monitoring 

and research to identify reproduction trends and their drivers. Therefore, we are continuing to monitor 
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Golden Eagle reproductive performance and expand this project to better understand drivers of Golden 

Eagle reproductive performance and identify means of mitigating negative effects of RHDV2 and 

concomitant human-caused environmental impacts such as habitat destruction and fragmentation, wind 

energy development, and lead poisoning from contaminated carcasses.  
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Introduction 

There has been increasing concern for Golden Eagle populations in the U.S. due to negative population-

level impacts from human-caused sources of mortality, including shooting, lead poisoning, collisions 

with turbines and vehicles, disturbance at nest sites, and other sources of mortality. While Golden 

Eagles occur in most western states, Wyoming is a stronghold for eagles in the West, containing some of 

the best and most expansive Golden Eagle breeding and winter habitats. Over the past two decades, 

there have been suspected population declines across the U.S. for both breeding and migratory eagles.  

Due to federal protections and known increases in 

mortality from wind turbines, the U.S. Fish and 

Wildlife Service (USFWS) has been conducting 

annual surveys of eagles across the West using aerial 

flight transects since 2006 to understand national 

population trends (Nielson et al. 2016). In 2019, the 

USFWS reduced the survey areas and frequency by 

ƘŀƭŦ ŘǳŜ ǘƻ ōǳŘƎŜǘ ǎƘƻǊǘŦŀƭƭǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ѿ ƻŦ 

Wyoming was surveyed in even years and the other 

Ѻ ƛƴ ƻŘŘ ȅŜŀǊǎ όCƛƎǳǊŜ мύΦ  

To help fill this data gap, we are partnering with 

Zach Wallace (WGFD) to provide more defensible  

 

data on eagle trends in Wyoming. Zach recently 

spearheaded an effort (funded by National Fish 

and Wildlife Foundation) to supplement the 

USFWS surveys in Wyoming. The TRC team 

helped conduct those additional aerial surveys 

from 2021ς2024 and a formal analysis was 

completed of all survey data from 2006ς2024. 

That analysis revealed a 28% decline in the 

population of resident eagles in Wyoming over 

the past 18 years, or a cumulative loss of over 

2,300 eagles (Figure 2). In 2025, we received 

funding to continue annual aerial surveys across 

the portion of Wyoming that the USFWS was 

not surveying, in order to monitor Golden Eagle 

population trends more accurately.  

 

 

 

Figure 1. Aerial survey transects used by the USFWS 
for the Western Golden Eagle Survey to monitor 
population trends. In 2019, annual surveys were split 
into even years (red) and odd years (blue).  

Figure 2. Golden Eagle population trend in Wyoming, 
2006ς2024. Wallace et al. 2025. 



Methods 

We surveyed ¾ of Wyoming (the western and southeast portions of the state) in 2025 to supplement 

surveys completed in the northeast portion of the state by the USFWS (Figure 3). Surveys were 

conducted in a Cessna 205, which can fit the pilot and three independent observers.  The pilot maintains 

ǘǊŀƧŜŎǘƻǊȅ ŀƴŘ ŀƭǘƛǘǳŘŜ όŜƛǘƘŜǊ орлΩ ƻǊ рллΩ !D[ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘŜǊǊŀin) on the survey routes (transects up 

to 100 km in length), while one observer seated behind the pilot locates all eagles on that side of the 

plane. The front and back observers on the passenger side of the plane independently locate eagles on 

the other side of the plane. The double observer method allows for estimates of detectability and error. 

Surveys are completed in late August/early September to monitor our resident population (young eagles 

are free-flying and migrants have not yet arrived).  

 

Results 

We surveyed 20 transects in 2025, encompassing approximately 1,266 km in BCR 10 and approximately 

93 km in BCR 18. We detected a total of 25 groups comprising 27 Golden Eagles and 2 groups comprising 

2 Bald Eagles, all within BCR 18 (Figure 4). We did not detect any eagles of either species within BCR 18. 

The median detection distance for visual estimates of eagles from the plane was 300m.  

Figure 3. Map of transects survey by our crew in 2025 in Bird Conservation Regions (BCR) 10 and 18. Transect 
numbers begin with the BCR they are located in. 



 

Figure 4. Total number of Golden Eagles observed by age group during 2025 aerial surveys. 

Discussion 

Surveys in 2025 were completed over the course of just four days as a result of good weather conditions 

and an experienced crew. While a formal analysis of the Golden Eagle population estimate has not yet 

been completed, preliminary results suggest that the number of eagles observed per km surveyed in 

2025 was near average, compared to past years. Golden Eagle detectability was also similar to past 

years indicating our survey efforts were successful at locating eagles along survey transects. We plan to 

continue survey efforts in 2026 and 2027 and re-analyze the data from the three-year period to 

calculate population estimates of Golden Eagles in Wyoming.  
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Cooperator and Landowner Communications 

In 2025, we engaged in individual conversations with operators and their consultants about fieldwork 

coordination to reduce the number of overflights needed as we had previously in 2023, reduce 

redundancy in data collection, and increase the comfort level about how our team communicates with 

landowners (i.e., through operators or directly). We hosted meetings with Duke, EOG, Devon, 

Occidental, HWA Consultants, WEST Inc., Bighorn Consultants, Continental, PacifiCorps, Northwoods (via 

HWA), NextEra, and Pacificorp. In general, all operators and consultants were willing to coordinate data 

collection and data sharing, with the exception of Northwoods Energy and NextEra. We were in regular 

communication with field teams actively working and surveying within the study area to avoid overlap, 

conflicts, and to maximize time between successive nest visits for any given nest.  

Aerial Surveys 

We defined the survey area largely based on the Converse County Oil and Gas Project boundary with 

some modifications (Figure 1). First, we removed sections where the habitat was mainly comprised of 

trees, due to limited raptor nest detectability from aerial surveys in this habitat type. Next, we removed 

sections requested by landowners and cooperators, mainly to avoid lambing areas and houses. We also 

removed mainly urban areas and the sections surrounding the Douglas airport for landowner and safety 

considerations. In 2025, we also removed sections in the southern and western edges of the study area 

due to weather and time constraints.  In the spring of 2025, we completed our objectives of surveying 

the study area for all large nesting raptors in a grid-based sampling design.  

Within the survey area, we conducted aerial surveys using a Cessna 172 for the entirety of the area. We 

had one observer in this plane locating raptor nests and also recording prairie dog occurrence and 

abundance within each section. This is different from 2023 when we had two observers in a Cessna 182, 

with one focused on prairie dog occurrence, but due to a low abundance of prairie dogs across the 

region we determined a single observer could both search for nests and record prairie dog abundance. 

Using the 172 provided consistent data across the study area that accounted for one of the two 

requisite raptor surveys, in addition to prey. For the second, independent surveys, we used a Husky or 

Cub aircraft with one observer. The observer in this aircraft has the ability to see both sides of the plane, 

and the airspeed is generally slower than the Cessna.  

There werŜ ŦƛǾŜ ŀǊŜŀǎ ƛƴ нлнр ǿŜ ŎƻƴǎƛŘŜǊŜŘ άŎƻƻǊŘƛƴŀǘƛƻƴ ȊƻƴŜǎέ ǿƘŜǊŜ ƻǇŜǊŀǘƻǊǎκŎƻƴǎǳƭǘŀƴǘǎ ǿŜǊŜ 

actively collecting raptor nest data within (Figure 2). We did not survey with the Husky in these 

coordination zones but rather relied on data collected by cooperators. Eliminating the husky flights in 

these areas helped keep overall project costs down due to the slower flight time of the Husky. 

Cooperator survey methods included ground-based surveys and aerial surveys. In total, we flew 23,389 

km (14,533 mi) while actively surveying (excludes all ferry time) in both fixed-wing airplanes during the 

occupancy surveys (Figure 3). We conducted 109 hours of flights in the Cessna 172 and 107.4 hours in 

the Husky, due to coordination zones not being flown with the Husky.  

 



 

Figure 1. Areas surveyed in 2025 for the Converse County project. 

 



 

Figure 2. Areas surveyed in 2025 for the Converse County project (outlined in black) with coordination 

zones (shown in blue).  



 

Figure 3. Tracks from aerial surveys in the Cessna 182 (blue) and Husky (red) aircraft during the spring of 

2025. Tracks are only shown when actively surveying for raptor nests or prairie dogs. The large empty 

area in the northeast corner represents and area that was surveyed twice by collaborators.  

Because several independent surveys were conducted in the same area to both assess occupancy (our 

two surveys) and independent objectives (coordination zones), there were many instances where the 

same nest was recorded multiple times. To filter duplicate records, we flagged instances where two nest 

records occurred within 500m. We used either the record with the estimated best point as recorded by 

the surveyor, or the record closest to a previously known nest location from 2023 data. Excluding 

duplicates, we located a total of 1,005 raptor nests during our flights. Of those, 296 nests were occupied 

(incubating female or pair at nest), including 109 Red-tailed Hawks, 88 Golden Eagle nests, 62 

Ferruginous HawkǎΣ мт .ŀƭŘ 9ŀƎƭŜǎΣ н {ǿŀƛƴǎƻƴΩǎ IŀǿƪǎΣ н DǊŜŀǘ IƻǊƴed Owls, 1 Osprey and 1 Turkey 

Vulture. We are still waiting to receive data from cooperators so the above nests only represent those 

located by our TRC surveys, we will update the total number of nests when we have all of the 

cooperator data.  We also conducted follow-up productivity surveys on all active nests not surveyed by 

cooperators. Based on active nests checked by our team with a known nest status, 63% were successful 

this year. 

 



Prey surveys 

We surveyed 1,919 sections for prairie dog abundance and along 387 linear miles of roadways for 

lagomorph abundance. We created abundance maps of prairie dogs for the study area with five 

classifications of abundance based on % of a section with prairie dog mounds (0, <10, 11-25, 26-50, 

>50%; Figure 4). We also conducted lagomorph surveys on most public roads in the survey area 

(excluding urban areas) in July 2025. While we did not record a high abundance of lagomorphs, we did 

record cottontail and jackrabbit, with the highest abundance of cottontails in the NE section of the 

survey area (Figure 4).  

 

 

Figure 4. Prey surveys conducted during the Converse County Raptor Study. Left show the relative 

abundance of prairie dogs surveyed by section from the air. Right shows on-the-ground, nocturnal 

lagomorph survey routes on public roads and occurrence data.  

 

 

 

 

 

 

 

 

 


























































































































