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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 tative effects from loss and disturbance in these

habitats led to the decline and concern for many species in Wyoming, including GreateyrSasgs,

Golden Eaglgrerruginous Hawk Y dzf S RSSNE Ll 3IYeé NIO6oAGEZ . NBgSNDa
among othes. 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 tHerong

persistence of many species.

There is a growing concern fGoden Eaglgopulations 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 duepbiceted life
history traits. For example, Wyoming hosts the largest population of bredslingen Eagkein the
contiguous US, many young eagles from lower latitudes-sempimerin Wyoming, and most migratory
Golden Eagkefrom Canada and Alaska pass thylo or winter in the stateGolden Eagkeare longived

with slow reproduction and even a small increase in adult mortality can significantly impact populations.
The maircause of mortality foGolden Eagkeis starvation/disease (which is a direct resdilhabitat
guality and prey availability), followed by poisoning, shooting, vehicle collisions, and electrocutions.
While the majority of starvation deaths are in young eagles, roughlythivds of all adult mortalities

are a result of anthropogenic caes 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 affecptijgulation.

Wind energy development has been and is forecasted to significantly increase in the West. This is
exemplified by the Chokecherierra Madre wind project that is currently under production in seuth
central Wyoming and will be the largest wifecility 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 typicédig® of both

the sagegrouse 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 adibn 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 rangéolden Eagkare an apex predator that rebn 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 eaglesll help identify the most productive habitats in Wyoming to target
conservation efforts.

Becauseésolden Eagkeare protected by both the Migratory Bird Treaty Act and the BaldGolden
EagleProtection Act, the regulatory mechanisms and potentiallifagation for any eagle mortalities has
0SSY I RNAGAY3I F2NOS 0SKAYR Ylye O2YLI yASaQ RSOAA
mechanisms therefore provide a unique opportunity for habitat conservation by deterring new
developments in areas thailve demonstrated importance and higise byGolden Eagke Identifying

and modeling higluse eagle areas can significantly affect development siting and help direct easement
decisions to maximize conservation succedssrther, a more detailed understandjrof how eagles use
GNR&1&¢ KFEoAUGlIGAaY &4dzOK a NRIRgle&azr FyR K2g GKSe
better predictions of important habitats and population trends. While we and other colleagues have



been working diligently to addrese@me of the recent concerns f@olden Eaglpopulation trends

across the West there are several key aspectSalflen Eaglecology that are still unknown but needed
to help inform agencies, managers, and conservation efforts. For example, we receatbdcthe first
populationlevel models of both spring and f@blden Eaglenigration corridors in the West by

combining 65 eagles outfitted with solaharging GPS transmitters from four different studies; three in
Montana and one in Alaska (above). \@hite know that many migrator§olden Eagkemove 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 gohof this project was to identify key migration corridors and wintering habitat of adult

Golden Eagkacross Wyoming and further

/ “=—,.._i| south. Mapping migration corridors in

" oens | Wyoming requires capturing eagles while

\ = on migration before they reach Wyoming.
5 Nommwest Termiomies N In 2018,we located a migration pinch point

3 A ~{ in Southern Montana where we could outfit

adult eagles with solgpowered GPS

C satellite backpack transmitters and track
e the adult eagles as they migrate through or

winter in Wyoming. We achieved this goal

and in 2023, wefficially launched the final

decision support tool resulting from these

data and products: RaptorMapper.com.

ALBERTA

SPRING A secondary objective of this study was to

assess and use the study site in the Big Belts
as a longerm Golden Eaglenigration
’ . i monitoring stdion. Preliminarily assessed in

=~ oA e 3 ,. e 2007 by Raptor View Research Institute
(RVRI) biologists, the site appeared to be
[ vetiowstone National Park/ near a key pinch point for the eagle
[ Kuane National Park P e A, migration through Montana. In 2015, MT

Fraser Plateau sl | Audubon, MT Fish, Wildlife, and Parks, the

Ry | : Helena National Foresind other

collaborators began annual monitoring of
the migration about 11 miles north of our
study site and ca. 1,40@dt higher in
elevation. They confirmed that that count site at Duck Creek Pass hosted the most miGraliiem
Eagls in the contiguout)S. 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 aitd our location.

> 50% sample UD overlap "

> 33% sample UD overlap
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Finally, in 2020, we initiated a color banding component of this study to test the use of dual colored leg
bands in uniqgue combinations as a viable method fesightingGolden Eagke 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 US&#%I blank bands to be solid or de@dlored and developed a color
combination scheme that resulted in >300 unique combinatidirmm 20262022 each eagle was given
two bands- one on each leg to produce a distinct color combination for each individual2023, we



started testing another color banding method, placing unique alptnaeric plastic color bands on all
capturedGolden Eagke These bands were yellow with a black alphanumeric code to allow-for re
sighting banded eagles and identifying thenthe 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 & more durable than the plasti@hese new color bands were géal on the

right leg of banded>olden Eagkeand standard USGS metal bands were placed on the left leg.

Results

To achieve our initial objective, we deployed 39 GPS transmitte@ototen Eagke captured at the

research site between 20183021. Working with a collalvative 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, onine decigon support tool: RaptorMapper
(https://raptormapper.com)). Additional details can
be found at that site, we publishadis paperfrom
that work in 2024, and several other publications
are in progress.

In 2024, we developed a new collaboration with D
Ellen Aikens at University of Wyoming to begin
collecting finescale moement and sensor data on
youngGolden Eagkto investigatdifetime

learning. We are using a new hifflequency type of
transmitter from EObs for this work and deployed | = t-
10 transmitters on males and 10 on females, sprei
out over the course of the 202Zaptureseason.
This year, weleployed17 moreEObs transmiters [ %
(90on males and 8 on femalgsagain spread
throughout the capture seasownothergoalof this S
work is to compare behaviors of migrant eagles
with locals (see Bighorn Basin report for details or
tagging local eagles).

UNITED
STATES

Since beginning this study in Z0.we have kept ; I
count records for all raptors passing the site, in i
consistent raptor migration count methodologyn ,t e R
2025, we experienced dense cloud cover, snow, a A TP
rain which left our team unable to count for 6 days| -+ s e G 10
In total, we observed for 152.2 hosifrom 23
September through 23 OctobeFrom 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 27to October 2%, allowing comparisonf Golden Eaglpassage rates (eaglesftr)

between years (Figure 1). The passage rates among the past 5 yeatskarelatively consistent.

While observing migrating eagles, we classified individnabsge (hatch year, subaduéidult, and
unknown). In 2025, we observed morenknown ageeagles than any other year (Figure Bhis 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 agedbi


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

Because it can be difficult to accurately separate hatears from subadults, 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 sintilaother years from 2012023 (30%, 33%, 34%,

31%, 23%, and 36%espectively). We also quantified the age and sex of captured eagles and continued
to experience a strong malsas in captured eagles with @3of eagles captured being males [all other
years63-72% males (Figure 3].

2025wasa fairly typicalyear, in that the weather was favorabdarly on in the season but as the season
progressed, weather became variable. From Octobet8,1we had 6 days of snow and low cloud
ceilings that precluded couimtg and trapping at our locatiohVe experiencd similara LIS I { &

@ t ftocauats in previougears. This can occur whesaglesare held up by weather patterns and
then make large movements immediately before or after severe weather. Indeed, ousti@agle
count of the season (n=266) occurred on October 17, the day after counting was impossible due to the
weeklong weather systertFigure 4).

by R

From 20222025 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 saaiple sizes of captive birds. By collecting
samples from wild raptors, the team hopes to build a more robust database of reference \&dues.

we collected and analyzed 81 blood samples from the following raptor sp&xdden EagléGOEA,;

n=13), Shp-shinned Hawk (SSHA; n=22), American Goshawk (AGOS; n=7), Merlin (MERL; n=13),

[ 22 LISND& | | 61 -tailedHawk TRTHAL n=6), NorthedrifHarrier (NOHA; n=3), Peregrine
Falcon (PEFA; n=2), Prairie Falcon (PRFA; n=2), American Kestrel (AMKibad=Z))dd Hawk

(BWHA; n=2), anBoughlegged Hawk (RLHA; nFigure 5).

Excludingsolden Eagke thesevenmost commorspeciesobserved passing our field site from

September 2" to October 2% were Sharpshinned Hawk (187American Kestrel (38), Realiled Hawk
(38)Roughft SI3ISR I+ 1 O6HTOX . IFfR 9F3ftS 6HoOo0XI [/ 22LISNRA
we only used starlingsn the smaller bownet in orderso captures o$mall raptors such as Sharp

shinned Hawks and American Kestrelsy have been negatively affected by not using sparré\iter

Golden Eagke(74), Sharshinned Hawks were the most frequent species captured (41), followed by

/| 22 LISND& editaidel Hawks y8)) Merlins (Table 2). We banded all raptors with USBands

and collected blood samples froas many raptors as we could

Tablel. Number ofGolden Eagkobserved and captured, hours of effort, and corresponding passage and capture
rates from 9/27 to 10/21 each year.

Year| Golden Egles Observation Passage Rate Golden Eagke Capture
Observed Hours (eagles/hr) Captured 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%




Golden Eagle Capture and Passage Rates by Year
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Figurel. Golden EagléGOEApassage 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.
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Banded Golden Eagles by Sex by Year
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Figure3. Count ofGolden Eagkebanded each year by sex.
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Blood Samples Collected by Species
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Figureb. )rearlng a raptr 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.

Total Raptors Observed 9/21-10/21/2025
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Figure6. Total Raptors (1306) observed during 9/21 to 10i#22025.

Table2. Number of birds banded by species in 2025.

2025 Banded Birds by Speci
GOEA 66

SSHA 29

RTHA 8

COHA 7

MERL 6

NOHA 1

BWHA 1

Total 126




Discussion

The study site in the Big Belt Mountains remains an extremely effective location to mtbwtor

continental population ofolden Eagkon migration We captured moré&olden Eagkein 2024 than

any previous year and deployed color bands on nearly all eagles capfureduccess 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 observatidrours than in 2025, and only 2021 saw fewer eagles captured
during the seasorilhe timing of migration appeared to llictated by weather patterns, as has been

seen in the past.

We have been able to collect data to inform several study objectives. Waleased 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 stddgss importantisthe

training we can providéuture and existing biologists. We have trained many graduate students on
transmitter deployments, blood samplingnd proper taggingand handling techniques. We hosted
students fromWyomingthis year, in addition to TRC interns.

Several interesting captes occurred this yeaEarly on in the season, we captured sev&alden

Eagls 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 t@dipture process. Additionally,

two birds presented with suspected avian pox and one had eyelid inflamméitferalso captured an

adult male eagle with a collapsed globe in its right eye. This was particularly interesting because the bird
came into the trapset as a normal bird would have, providing anecdotal evidence thaeged birds

may be capable of hunting and surviving for at least some time in the wild (Figure 7).

P T L T e g Y e s <
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Figure7. A oneeyed adult malésolden Eaglapproaches our trap set as any normal wild bird would and a photo
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We recaptured oné&olden Eagleriginallytaggedin 2024 as a hatch year. The plastic color band placed
on the bird was cracked and warso we replaced it with a new metal color bahtd2024, 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 fog reeights on our
color-bandedGolden Eagke Additionally, we hope to refine our SEOG&wlden Eagleolor band re

sights and improve the functionality of our website to gain more information on our banded birds.

We will continue to conduct this studg future years to build the lorterm trend data from our
observations and provide additional data for the following studies and purposes:

1 Habitatselection ofmigratory Golden Eagke

Lifetime learning oGGolden Eagke

Evaluation of auxiliary marking teciques forGolden Eagke

Baseline blood chemistry for wild, healthy raptors

Understanding the link between lead ingestion in migratory eagles
Influence of ine-scale weathepn migration routes and timing
Creation of educational content and conservatfdms

Training students and biologists
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Background

The overarching goal of nearly all wildlife and spet@gel management is to maintain viable
populations. This is typically achieved by maintaining stabéeding 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. Fmkabr
declining wildlifepopulations, 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 nttaily exclusive.

Golden Eagke Aquila chrysaetgsare a Species of Greatest Conservation Need and occur throughout
Wyoming yearround, with breeding populations across most shaibppe and grassland habitats in the
state (Wallace et al. 2019, Bedrasiet al. 2019). There has been considerable attention giv&otden

Eagls for the past several years due to increasing populaterl risk from wind energy generation as

a novel source of mortality and stabie-declining populations across the weéMillsap 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 openstagee foraging habitat
throughout the regionRreston 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) estintlaa¢deproduction 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 havestaigewind
development, the adjaae 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 aredkdiBighorn 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 aneénigy., 2009, 201%7;

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). Ongpg research in the Bighorn Basin has consisted of monitoring annual
reproductive performance at between 35 and @8lden Eagleerritories annually since 2009, providing

key baseline information on territory occupancy and productivity (Preston et al.)20Bis project has

also documented the clear link betwe&olden Eagleest 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 redgnwith 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 ratesGilden Eagkein 2022 across 14 yesaof

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 (DUNRQ&1,,

added anthropogenic stressors are likely to exacerbate this decline in eagle reproduction. For example,
Golden Eagkeare known to be sensitive to the effects of human disturbance during the breeding season
(Kochert et al. 2002). Similar to maaneas of the West, the Bighorn Basin has been experiencing a rapid



and significant increase in outdoor recreation activities, includindnigtiway vehicle (OHV) use which
includes motorcycles, side by sides;tatrain vehicles, rock crawling jeeps amare (Figure 1). Other
recreational activities include=-kikes, wildlife watching, hiking, drone flying, and mountain biking. Off
highway vehicle recreation, in particular, has increased by 42% in the US fror20@99Cordell et al.
2005) and is expectkto 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, studiesamid@hshown that increased
OHV use has negatively impacted b&blden Eagleerritory occupancy and nest productivity of eagles
(Steenhof et al. 2014, Spaul and Heath 2016).
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Figure8. Golden Eagleest locations, known two tracks, and ATV trails within the Bighorn Basin.

Shrubsteppe habitats with abundant public lands and nesting habitaGiolden Eagke such as the

Bighorn Basin, present a scenario in which areas of high recreation use ovighapitical nesting

habitat for Golden Eagke(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 territoriesere 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)lySreskearch based on 40
years of data, documented reduc&blden Eaglaesting 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 @l. 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 eitherdgragihes or

nests occurred when recreational activities were 34800 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 unodedpr unsuccessful in the Bighorn Basin (C. Preston, unpul.
data) These results indicate that high OHV activity in the proximity of nesting and foé&gjiuen Eagke

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

a result.

Simulation models have been used to assess the effects of different mitigation methods for limiting the
ySaAFGdA@S STFSOGa 2F hl+ yR NBfFGSR LISRSadNRIY O
al. 2018). Pauét al. (2017) used an individubhsed 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 habitoatdecreased 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). Indibdsatl models have

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

65Q! Odzyi2 SG Ffd® wanmyOd® LY GKSANI aAYdzZ FGSR aoOSyl N
of nests were most effective at reducing flushing of incubating G@&#sests, while closing all but
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2018). However, if human activity was doubled within an eagle territory, trail closures which closed all

but the hidh-use trails to OHV activity (but not pedestrian activity) were not as effective at reducing
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Previous research has begun to understand the negative influ@htié activity can have on nesting

Golden Eagke more detailed information is necessary to guide management actions related to OHV
activity and nestingsolden Eagkein Wyoming. The initial research on OHV use was largely based on
very limited, direct behawral 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 ConseAmtigrwhere 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 movemenend behaviors oGolden Eagkewith high frequency fix GPS transmitters
with advanced accelerometer and magnetometer sensors would be an effective way to determine how
Golden Eagkerespond to OHV activity not only immediately around the nest or in antayi 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 effexcof 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



Gdden Eagle in the vicinity of OHV activity in a key nesting regiorGiolden Eagkein Wyoming that is
already experiencing natural breeding stressors.

Bureau ollandManagement resource management plans restrict disturbing and disrupting activities
within 0.5 miles of th&olden Eagleests 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 variefycircumstances 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 OH¥M use a
other recreational activities.

Limited research has documented the impacts of OHV activity on behavior, territory occugadcy,
productivity of nestingsolden Eagke Our goal is to build on this initial understanding of negative

effects of OHV use agagle 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 iisolden Eagkein the Bighorn Basin, the added stress fromeational 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 breedingolden Eagle in the Bighorn Basin. We will meet our goal through
data collection and assessment on three different scales: (1) indivighlden Eaglbehaviors, (2) home
range use, and (3) population impact level. The individual behavior level will usscfillemovement

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 locatiafata 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 namotorized recreational activities (e.g., hiking, bikigpeeding 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 ieatstudy 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 detaine 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 meagice stress responses?



5. At what frequency, duration, and timing does OHV use negatively impact occupancy and
demographics of nestinGolden Eagk?

This project is being conducted in close coordination with TRC Research Associate, Dr. Chuck Preston. He
is leading the longerm population monitoring of5olden Eagkwithin the study area (see Monitoring

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

Additionally, we are collaboratingith Ellen Aikens and Zachary Bordner at the University of Wyoming
to deploy transmitters on fledglinGolden Eagkeas part of a lifetime learning study for the species.

Methods
Field Work

We purchased 20-8bs 45g transmitters to deploy on breedi@gplden Eagkein Bighorn Basin, WY. In
late February 2024, we deployed two of these units on adult réalkelen Eagke In 2025, we began our
trapping efforts at the start of February. Previously known active territories were surveyed from the
ground to coffirm 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 withroadkill, and bathatris, dhegazzas, and o nets with live bait such as pigeons and
pheasants. Traps were maintained (battery/bait changes, snow removal, etedppne or postdusk to
minimize detection of our traps by target birds. We monitored active territories where traps were set
continuallyfrom 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 digazza with live baietup 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 2@4, 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 netwdtitsen the 3G networks in Wyoming

were disconnected, our-8bs 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 theunits from gathering or sending data. Therefore, altlué adults we tagged with-©bs
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 s#d 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 sttion. Because the eagles we are targeting for this study are territorial, they seldom leave their
territories. Therefore, ve developed new programming for the transmitters that will function more as a
remote download transmitter and only check in via SEBES 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 chechkis from the unit to know where it is and status. We are then able to download the



stored dda from the unit several times a year by traveling to the eagle territories and using a
BaseStation to download the datd/e sent all undeployed transmitters back to the manufacturer for
replacement with new units which will be compatible with the recenibglated 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 (ARUSs) to quantify disturbance levels in those territories during the brgediason. We plan to
use BirdNET software to analyze the ARU disturbance data and volufaet&esl cameradata analysis.

In 2025, we surveyed accessitderitories during our February trapping efts for occupancy and

activity, but we therreturned to the study site in midMarch to conductnore comprehensivaerial

surveys to confirm nesting activitin 2024, we conducted aerial surveys in Ajatil in2024 due to

conflict with another studybut returned to the mieMarch time frame this year, wbh is a more ideal

for confirming nesting activity. During our aerial surveys yearcontinued 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 are@rigue 2).

Figure2. 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 B Ellen Aikens at the University of Wyoming, we returned to the Bighorn Basin
later in the breeding season to tag fledglidglden Eagewithin the study area for the lifetime learning
study.

Home Range Analysis

We calculated breeding season and yeaund home ranges for adutolden Eagkeusing the ctmm

package in R. Home ranges were calculated as 95% Autocorrelated Kernel Density Estimates (AKDES) and
were based on locations from AprilJline 30 for the breeding season and Januabetember 31 for

the yearround ranges.

Results
Adult Trappingand Data Downloads

In 2025, we trapped and deployed transmitters on five breeding ddalten Eagkon four additional
territories. An adult male at Eagle Nest Creek was captured in February on a bow niateyiitey and
during the May trapping attempts, we captured theniale from this territory on a dhgaza 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 downloadt#a 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 Novemhierdownload 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, @und 28Golden Eagleests to be occupied (Figure 3). Unfortunately,
this year,Golden Eagkehad remarkably low productivity in the Bighorn Basin.Adgedto tag the

chick fromthe Eagle Nest Creek, bilte nest faileda few weeks before the young fledgethe nest at
Territory 127 also failed, but the Aqua and Downer nesté lsoiccessfully produced young. We tagged
the Downer chick around the time dedging.
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Figure3. Golden Eagleests 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 millias 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(fégure 6).

The Territory 1 male is the only bird in this study for which we have data dowihgyears In 2024, this
individual successfully raised one nestjibgt in 202%he did not breed. There is a noticeable difference
Ay GKAA& Ay RigddizR detwbef the tW?y¥ass (Figure 7).

The Eagle Nest Creek female and Territory 127 female also both exhibitedd¢alg movements since
being tagged this past Mayhe Eagle Nest Creakstfailed at the end of June, just a few weeks before
the chick would have fledged. Territory 127 failed in +iche After the nests failedhoth femdes
undertook broader movements than they showed while the nest was acliveTerritory 127female
travelled several miles away from her territory within weeks of her nest failing (Figures 4Ssnarly,
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range size.

The failed outcome ahe nestsin these territoriesamay 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
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breeding seasoniVhile we were not able to connect to the female from the @tlfiailed 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.
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Figure9. Yearround locations o§even adult, breedinGolden Eagktagged in 2022025 with
locations subsampled to 1 location/hour.
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Figurel0. Breeding season home ranges of nes@aiden Eagkefor 2024 and 2025, based on 95%
auto-correlated kernel densitgstimates (AKDES) from AprilJlne 30, where darker colors represent
areas of higher use within a home range.
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Figurell. Yearround home ranges d@bolden Eagkefor 2024 and 2025, based on 95% acorelated
kernel densityestimates (AKDES) from Januaryp&cember 31, where darker colors represent areas of
higher use within a home range.



Nest 1 Male - 2024  Nest 1 Male - 2025

A

{14]

0\.

Sheets Flat

bl
2o
m

TATMA'N M O U N 1

0 5 10 20 30 70
e ey s Kilometers| 3

Figurel2. Yearround home ranges of an adult makwolden Eagléom the Nest 1 territoryn 2024 and
2025,based on 95% autoorrelated kernel density estimates (AKDES) from Janu&rgcember 31,
where darker colors represent areas of higher use within a home range.

Juvenile fiapping

We assisted the Aikens Lab at the University of Wyoming with deployingrtréters onfledgling

Golden Eagkwithin 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 remaideither 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 8We also plotted 1 hour locations of all juveniles while they were in Wyoming
(Fgure 9).
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Figurel3. 20242025 locations of juvenil@olden Eagketagged in collaboration with Dr. Ellen Aikens,
University of Wyoming, at the local scale with locations subsampled to 1 location/hour.
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Figurel4. 20242025 locations of juvenil@olden Eagketagged 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 juvenileg Hreir respective adults as part of their lifetime learning

study. In 2025, we placed transmitters on se¥&viden Eagl@edglings in collaboration with the

University of Wyoming. We also banded one chick that was discovered to be very lethargicéstthe n

Upon entry to the nest, we discovered that the chick had agxisting 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 bug¢ were able to see relative movements between a chick and
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Figurel5. Adult female and juvenile locations from the Downer Territory between late Jumaidnd
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 2@2@&nthropogerc disturbance (Figure 11)Ve will

likely use software such as BirdNET to analyze ARU data and we will use volunteers to classify our trail
camera data.
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Figurel6. A truck drives by one of our trail cameras pthtemeasure disturbance ne&olden 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 aretsub

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 lahars 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 2pk we

to target adult males in early spring, as well as continuing to target &shalkles in May, with our dho

gazza and live bait set.

Wewill alsocontinue to deploy and maintain ARUs and trail cameras at active nesting territories where
we have taggethreeding 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 Bird©Tfder to more efficiently analyze these ARU
datafor various types of disturbanc&Ve 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 arial 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 monitoriaglden Eagleeproductive performance and
ySadAay3a RASH
Basint a regional stronghold for breedir@olden Eagke(e.g. Wallace et al. 2019)ethods in 2025

followed thoseoutlined 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
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with wind energy development may be population sinksGaidenEagles 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
dispersingsolden Eagk 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 Anc021for explanation of termps We determined the reproductive result for 33 of the
ocaupied territories. Nine (27%) of these territoriegccessfully produceat least one fledgling with a

total of ten fledglings producedrhe calculated reproductive rate was thus 0.30 fledglings per occupied
territory ¢ less than half the 0.69 value in 202and significantly lower than the seventeen year mean of
0.70(Table 1)

Table 1. Golden Eaglesproductive performance 20092025.

0,
# and % 7 and . %
# Occupied | # and % .
. Surveyed L Reproductive
Year | Territories .. Territories Nest
Territories Rate’
Surveyed . w/ Known | Success
Occupied
Outcome
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
40.6; SD 18.9; SD
Mean; | 50.5; SD 9.9 39.4; SD 10.5
’ ’ ! 0.70; SD 0.4
SD 154 82.9%; SD 8.7 46.9%:;
12.5 SD?21.1

aNumber and Percentage Gfccupied Territories with Known Outcome Producing Fledglings
bNumber of Fledglings/Occupied Territory with Known Outcome
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much lower than the previous year (7% and 9% respectively; Table 2).

6 4SS Sydsusppd dre typically | y O2
the primary prey for nestin@Golden Eagkein 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, whitgailed jackrabbits Lepus townsendiwere the most frequently occurring species in

prey remains (30%), followed by birds (28%pth noticeably higher than in 2024 (24% and 22%
respectively). Cottontail remains were considerably lower in 2025 (only 19%, cedtwaB6% in 2024).
Pronghorn Antilocarpa Americanagmains increased in 2025 (19%) and other mammal remains were

Table 2. Summary of prey remains frequency identified fr@olden Eag nests 2009; 2025.

Number | Number White- Other
Year | of Prey | of Nests | Cottontails tailed Pronghorn Mammals Birds | Snakes
Identified | Sampled Jackrabbit
2009 44 3 40 (91%) 0 0 1(2%) | 2 (4%)| 1 (2%)
2010 88 4 68 (77%) | 3 (3%) 4 (4%) 5 (6%) (18% ) 0
2011 | 114 4 87 (76%) | 2(%) | 8(7%) | 7(6%) (;80 o
13
0, 0, 0 0
2012 118 5 71 (60%) | 18 (15%) | 13 (11%) | 3 (2%) (119%) 0
2013 147 6 91 (62%) | 15 (10%)| 5 (3%) | 14 (10%) (1242 %) 2 (1%)
2014 214 13 148 (69%)| 20 (9%) | 9 (4%) | 10 (5%) ( 12; %) 2 (<1%)
2015 235 13 182 (77%)| 21 (9%) | 6(3%) 6 (3%) (;30 | 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%) ( 122‘(1, %) 6 (3%)
2018 | 52 3 32(62%) | 7(13%) | 1(2%) | 1(2%) (é&i@) 0
2019 | 27 2 8(30%) | 3(11%) | 3(11%) | 4 (15%) (32% )| o
2020 162 10 82 (52%) | 12 (7%) | 17 (11%) | 6 (4%) (245% %) 2 (1%)
14
0, 0, 0, 0, 0,
2021 103 7 63 (62%) | 6 (6%) 8 (8%) 6 (6%) (14%) 4 (4%)
13
) 0, 0 0
2022 38 6 12 (32%) | 2 (5%) 8 (21%) | 3 (8%) (34%) 0
2023 | 37 6 8(22%) | 3(8%) | 9(24%) | 11 (30%) (5216) 0
2024 | 67 10 | 2436%) | 16(24%) | 57%) | 6©%) (éﬁiﬁ> 0
2025 98 7 19 (19%) | 29 (30%) | 19 (19%) | 4 (4%) (22870 %) 0
Total | 1987 121 181 (9%) | 121 (6%) | 123 (6%) 17 (1%)




1272 270
(64%) (14/%)

The index to relative cottontail abundance in 2025 was 2.75 individuals pkildnteter (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 lowerattontail remains found in active eagle nests this year. Despite record white
tailed jackrabbit numbers counted in 2024, there was a sharp declisereed during the 2025 surveys.

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

Table 3. Annual indices toalative abundance of leporida the Bighorn Basin, Wyoming 20®25.

Cottontail White-
Roadside tailed

Year Survey | Jackrablit
(Hunter Roadside
Harves? Survey
No survey

2009 | conducted CN(())niE::\:(ee?j/
(2.5)

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 regionabttontails/hunter day during SeptemberFebruary season (i.e., 2009 index reflects September
2008¢ February 2009 season).

Interestingly, whitetailed jackrabbits still made up 30% of prey remains in nests. Additionally, the slight
decrease in cottontihand 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 an@olden Eagleeproduction after the cottatail decline starting in 201 After a low point

in 2019,there was a slight increase in 2028owever, in contrast to expectations, cottontail abundance
declined each year until 2024. The slight cottontail dedlin2025, may be part of the cause for lower
eagle productivity in the study area (Figure 1).
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Figure 1.Relationship between annual cottontail abundance &wlden Eagleeproductive rate 2009
2025.

The substantial increase in jackrabbit abundancefaeguency inGolden Eagleesting 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 28243 was due to the
emergence of Rabbit Hemorrhagic Disease Virus 2 (RHDV2), first doednmel¢yoming in December
2020.1t is possible that RHDV?2 did not impact whaded jackrdbits 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 nore frequent in the nesting diet and exert a strong positive effecGatden 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 hemorrha@i disease has caused widespread ecological disturbance in some areas of Europe
leading to the decline of Iberian Lyrixy(x pardinusand Spanish Imperial Eaghe(ila adalberi
populations (Monterroso et al. 2016), and others (Schmidt et al. 2018) draphasized the power of
bottom-up processes to drivEolden Eaglesproductive success. The slight reboundimlden Eagle
reproductive success in 2020 suggestdden Eaglemay also be resilient to cottontail lows at least in
the shortterm. Thesedevelopments underscore the conservation importance of f@rgn monitoring
and research to identify reprodtion trends and their driversTherefore, we are continuing to monitor



Golden Eagleeproductive performance and expaititis projectto better undeastand drivers ofGolden
Eaglereproductive performance and identify means of mitigating negative effects of RHDV2 and
concomitant humarcaused environmental impacts such as habitat destruction and fragmentation, wind
energy developmentandlead poisonigfrom contaminated carcasses
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Introduction

There has been increasing concern@widen Eaglpopulations in the U.S. due to negative population
level impacts from humanaused sources of mortality, including shooting, lead poisoning, collisions
with turbines and vehicles, disturbance at nest sites, and other sources of mortality @éhilen

Eagls occur in most western states, Wyoming is arsghold for eagles in the West, containisgme of
the best and most expansivgolden Eaglereeding 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 increasesin = r— ————————

mortality from wind turbines, the U.S. Fish and
Wildlife Service (USFWS) has been conducting

annualsurveys of eagles across the West using ae

flight transects since 2006 to understand national

population trends (Nielson et al. 2016). In 2019, the : |
USFWS reduced the survey areas and frequency t )
KFtF RdzS (2 06dR3ISG aKz2h |
Wyomingwas surveyed in even years and the othe - ‘

O AY 2RR &SI NB O0CA3IdzNB

To help fill this data gap, we are partnering with

[0 gy TR e R [
Figure 1 Aerial survey transects used by the USFV
for the WesternGolden EaglSurvey to nonitor

Zach Wallace (WGFD) to provide more defensible population trends. In 2019, annual surveys were s
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Figure 2.Golden Eaglpopulation trend in Wyoming,
2006;2024. Wallace et al. 2025.

into even years (red) and odd years (blue).

data on eagle trends in Wyoming. Zach recently
spearheaded an effort (funded by National Fish
and Wildlife Foundation) to supplemertie
USFWS surveys in Wyoming. The (BB

helped conduct those additional aerial surveys
from 20212024 and a formal amgsis was
completed of all survey data from 20§8024.
That analysis revealed28% declinan 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 contirue annual aerial surveys across
the portion of Wyoming that the USFWS was
not surveying, in order to monitdéolden Eagle
population trends more accurately.



Methods

We surveyed ¥ of Wyoming (the western and southeast portions of the state) in 2025 to supplement
surveys cmpleted in the northeast portion of the state by the USH/8ure 3)Surveys were

conducted in a Cessna 205, which can fit the pilot and three independent obsefersilot maintains

GNIF 2SOG2NE IyR It GAGdzZRS 0 SA inkoB tNd sargey routeg (Mdnsectsu@ ! D
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 sde 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 freeflying and migranthiave not yetarrived).

Results
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Figure 3Map of transects survey by our crew in 2025 in Bird Conservation Regions (BCR) 10 and 18. Trar
numbersbegin with theBCR they are located in.

We surveye®0 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 comprisiGpRién Eagkeand 2 groups comprising

2 Bald Eagles, all within BCR(ERjure 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.
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Figure 4.Total number ofGolden Eagkeobserved 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 ofGb&len Eaglpopulation estimate has not yet

been completed, preliminary results suggest thag tumber of eagles observed per km surveyed in
2025was near averageompared to past years&olden Eagldetectability was also similar to past

years indicating our survey efforts were successflbeating eagles along survey transects. We plan to
continue survey efforts in 2026 and 2027 andamalyze the data from the thregear period to

calculate population estimates @olden Eagkein Wyoming.

Funding for this study was provided by the Knobloch Family Foundation
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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 labelut 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 Pacdrp. 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 thdysarea 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 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 lambingarddsuses. 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 constrais. In the spring of 2025, we completed our objectives of surveying

the study area for all large nesting raptors in a drased sampling design.

Within the survey area, we conducted aerial surveys using a Cessna 172 for the entirety of the area. We
hadone 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 tova &dbundance 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 sureys, 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.

ThereweS FTAGBS I NBFa Ay Hnup 86S O2yaARSNBR aO022NRAYI
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 cooperatgliminating 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 grodbased surveys and aerial surveys. In total, we flew 23,389

km (14,533 mi) while aately surveying (excludes all ferry time) in both fixeidg airplanes during the

occupancy surveys (Figure 3). We condudtédhours of flights in the Cessna 172 dl’.4hours in

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



[ 2025 Survey Area

[ states

Fgure 1.Areas surveyed in 2025 for the Converse County project.
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Figure 2 Areas surveyed in 2025 for the Converse County project (outlined in black) with coordination

zones (shown in blue).



1 2025 Survey Area
— Husky Survey Tracks
— Cessna Survey Tracks

0+ 52 10 20 30 40

Kilometers

Platte

Figure 3.Tracks from aerial surveys in the Cessna 182)t@dnd Husky (red) aircraft during the spring of

2025. Tracks are only shown when actively surveying for raptor nests or prairi€ftiegarge 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 duplicateords, 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, ve 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 fRetbd Hawks, 8&olden Eagleests, 62

Ferruginous Hawk> wmt1 . Ff R 91 3f Sax H ¢ddOwls,  Osprgyaad 1ITurkey & =
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 cduacted followup productivity surveys on all active nests not surveyed by
cooperatorsBased on active nests checked by our team with a known nest status, 63% were successful

this year.
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Prey surveys

We surveyed 1,919 sections for prairie dog abundancesdmng 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 dogdagdn<10, 1-P5, 2650,
>50%;Figure 4). We alsconducted 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 theddton 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 shotteamround, nocturnal
lagomorph survey routes on public roads and occurrence data.























































































































































































