
    The Whooping Crane (Grus americana;
WHCR), federally listed as endangered
under the U.S. Endangered Species Act
(ESA; 93rd U.S. Congress 1973, as amended),
is one of North America’s rarest and most
iconic avian species (Gray and Harrell
2017). The Aransas-Wood Buffalo popula-
tion, the only wild and self-sustaining migra-
tory population, numbered as few as 16
birds in 1941. Recent estimates suggest the
species has sustained considerable long-term
growth with numbers now reach ing about
500 individuals (Butler and Harrell 2018).

The species’ biannual migration through the
Great Plains includes large portions of cen-
tral Nebraska, where a remaining network
of intact wetlands and rivers is used for
principal stopover habitat on the approxi-
mately 3900-km journey the species makes
every spring and fall (Lingle et al. 1991,
Stahlecker 1997, Farmer et al. 2005, Pearse
et al. 2017). Stopover sites provide neces-
sary caloric resources and secure roosting
places for WHCRs throughout their migra-
tion corridor (Alerstam and Högstedt 1982,
Newton 2006).
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      ABSTRACT.—Twice annually, the last remaining wild and self-sustaining migratory population of Whooping Cranes
(Grus americana) migrates through central Nebraska on its approximately 3900-km journey between Aransas National
Wildlife Refuge on the Gulf Coast of Texas and Wood Buffalo National Park in Alberta, Canada. On 27 March 2018, a
juvenile Bald Eagle (Haliaeetus leucocephalus) was observed attacking a Whooping Crane on the Loup River near
Rockville, Nebraska. The encounter, documented by a private landowner, was forwarded to the U.S. Fish and Wildlife
Service as part of the decades-long citizen-science effort undertaken to track and record public sightings of Whooping
Cranes during migration. Crane species have few avian predators, and observations of depredations upon these crane
species are rare. The Whooping Crane fended off the Bald Eagle, utilizing a “jump-rake” defense; neither species
appeared harmed by the clearly aggressive interaction. The episode was reflective of recent observations of Bald Eagles
depredating Sandhill Cranes on the Platte River during the spring migration. To our knowledge, this is the first descrip-
tion in scientific literature of a Bald Eagle attacking a Whooping Crane from the Aransas-Wood Buffalo population.

      RESUMEN.—Dos veces al año, la población migratoria remanente de grullas trompeteras (Grus americana) salvajes
y autosuficientes migra por el centro de Nebraska, en un viaje de aproximadamente 3900 km entre el Refugio Nacional
de Vida Silvestre Aransas (en la costa del golfo de Texas) y el Parque Nacional Wood Buffalo (Alberta, Canadá). El 27 de
marzo de 2018, se observó a un águila calva joven (Haliaeetus leucocephalus) atacando a una grulla trompetera en el río
Loup cerca de Rockville, Nebraska. El encuentro, documentado por un vecino de la zona, fue enviado al Servicio de
Pesca y Vida Silvestre de los EE.UU. como parte de una labor científica realizada durante décadas por ciudadanos
comunes cuyo objetivo es el de rastrear y registrar avistamientos públicos de grullas trompeteras durante sus períodos
migratorios. Estas especies de grullas tienen pocos depredadores aviares, por lo que es raro observar actos de
depredación sobre ellas. La grulla trompetera se defendió del águila calva mediante una defensa de tipo “rastrillo”; sin
embargo, ninguna de las especies pareció dañarse ante esta interacción claramente agresiva. El episodio fue el reflejo
de recientes observaciones de águilas calvas depredando a grullas canadienses en el río Platte durante su migración en
primavera. Hasta donde sabemos, esta es la primera descripción en la literatura científica de un águila calva atacando a
una grulla trompetera de la población de Aransas-Wood Buffalo.
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    Nebraska is known for having more miles
of river than any other state, and is the only
state within the migration corridor where
WHCR use of riverine stopover sites may
outnumber palustrine or lacustrine wetland
stopover sites (Austin and Richert 2005).
Some of the earliest and most frequent migra-
tory records of WHCRs were in Nebraska
(Allen 1952). As conservation efforts and aware-
ness increased and the ESA was enacted into
law, the United States Fish and Wildlife Ser-
vice (USFWS) cataloged historic records of
WHCR sightings. Opportunistic sightings of
WHCRs were collected and recorded using a
citizen-science approach, wherein a network
of state and federal contacts gathered, investi-
gated, and recorded Whooping Crane sight-
ings during migration (Niemuth et al. 2018).
Over time, these efforts increased and the
scope of collected information expanded to
include descriptions of the behaviors observed,
site characteristics, circumstances of observa-
tion (e.g., binoculars at 600 m), and photo-
graphic or video documentation (if available).
The effort collectively became referred to as
the Cooperative Whooping Crane Tracking
Project (WCTP), and the records are updated
with each spring and fall migration. Con-
firmed sightings include those documented
by photographic or video records, by a pro-
fessional biologist or qualified individual, or
from observer interviews and circumstances
surrounding the sighting.
    The Loup River system in Nebraska
(North, South, Middle, and main-stem Loup
River collectively) is a tributary of the Platte
River and part of a vast network of rivers
within the state that provide habitat for
WHCRs (Sharpe et al. 2001). The Loup River
is primarily a spring-fed, sandy-bottom braided
river, with wide channels containing shallow
sandbars that are used as night-roosting and
diurnal-foraging habitat by migrating WHCRs
(Stahlecker 1997, Austin and Richert 2005).
The neighboring landscape consists of agri-
cultural fields, lowland grasslands and wet
meadows, and riparian forest (Kaul et al.
2006, Bishop et al. 2011). The Loup River is
also used by Bald Eagles (Haliaeetus leuco-
cephalus; BAEA) throughout the year as
breeding, migratory, and wintering habitat.
In Nebraska, BAEAs are most abundant dur-
ing their spring migration from late February
to early March (Sharpe et al. 2001). Mature

eastern cottonwoods (Populus deltoides) adja-
cent to the Loup River offer perching trees
and nesting habitat in close proximity to prey
sources preferred by BAEAs whose use of the
area has expanded over time (Steenhof et al.
1980, Anthony and Isaacs 1989, Buehler et al.
1992, Sharpe et al. 2001, Bishop et al. 2011,
Jorgensen and Dinan 2018). BAEAs were for-
merly on the ESA, but range expansion and
an increasing population led the U.S. Fish and
Wildlife Service (USFWS) to remove them in
2009, though they remain protected under
the Bald and Golden Eagle Protection Act
(USFWS 2018a).
    On 27 March 2018, a juvenile BAEA was
observed and photographed attacking a
WHCR on the Loup River near Rockville,
Nebraska, midway through the WHCR’s 29-d
stopover (John Conkin, Canadian Wildlife
Service, personal communication). The attack
provides novel information regarding the
behavioral strategies of both species. The
report was forwarded by a local landowner
on the Loup River who had observed the
group many times previously. At approximately
17:30, the landowner concealed himself near
a previously known roost location on the
bank of the Loup River. At this point, the
WHCRs were about 400 m away. A short
time later, they flew up and over the ripar-
ian forest to an adjacent cornfield. At 19:00,
after feeding for an hour, the WHCRs got up
and landed on the river directly in front of
the landowner at a distance of 75 m (approxi-
mate coordinates: 41.141598°, −98.876501°).
There, he began closely observing them. The
WHCRs were engaged in both social displays
and bathing in the water, and did not appear
alert, vigilant, or disturbed in any way. At
19:15, a single juvenile BAEA flew over
them, causing a sudden change in behavior.
The family group instantly became alert and
alarmed, adopting the characteristic alert
posture described by Ellis et al. (1998), with
their heads extended upward and somewhat
forward, watching and following as the BAEA
flew overhead (Fig. 1). Moments later, a sec-
ond juvenile BAEA was observed in the
vicinity. At approximately 19:30, another fly-
over by one of the 2 BAEAs prompted the
landowner to try to take a picture of the
BAEA. As the landowner clicked the shutter,
the BAEA dove straight down and attacked
one of the adult WHCRs. The encounter was
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brief and the attempted depredation was
unsuccessful as the attacked adult WHCR
engaged with the BAEA, utilizing an agonis-
tic “attack and mob” behavior termed a
“jump-rake” by Ellis et al. (1998) and Heatley
(2002). The WHCR leaped into the air with
its wings spread wide and met the BAEA,
slashing at its opponent with its talons (Fig.
2). The BAEA is believed to have made brief
physical contact with the crane’s wing, though
neither bird exhibited signs of injury.
    The events were photographed by using a
Canon Eos 60D camera equipped with a
150–600-mm lens (images captured using a
600-mm lens). Following the report, we vis-
ited the site of the observation to visually
assess habitat conditions. The river channel
at this location was approximately 215 m
wide (measure tool, Google Earth Pro 2018).
Water depth varied from 0 cm deep (exposed
sandbar) to approximately 10 cm at the
location of the attack. Data from the WCTP
and radio-tracking telemetry data indicate
repeated high use of the Loup River by
WHCRs (Austin and Richert 2005, Pearse et

al. 2015, USFWS 2018b). The Loupe River is
likely used annually, though efforts to docu-
ment its use in WCTP are less intensive than
in other areas of Nebraska such as the Platte
River (Hefley et al. 2015).
    We observed 2 BAEAs during the attack
and aged them using the plumage molt pro-
gression portrayed by McCollough (1989).
The BAEA involved in the attack was a 2-
year-old juvenile and the second BAEA was a
1-year-old juvenile. The WHCRs did not imme-
diately attempt to fly away and remained in
the vicinity following the attack. Upon review
of the photographs, the juvenile WHCR was
noted as having GPS tracking equipment on
its left leg with the identification 5A (ID:
2017-5A). Given that the individual was <1
year old, we determined that it had been
recently affixed with radio-tracking equip-
ment and was likely transmitting at the time
of its stay in Nebraska. Whooping Crane
2017-5A was banded in 2017 as a chick on its
breeding grounds and likely traveled with
its family throughout the spring migration
north (John Conkin, Canadian Wildlife Service,
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    Fig. 1. A family group of Whooping Cranes (Grus americana) displaying alert behavior as a 2-year-old Bald Eagle
(Haliaeetus leucocephalus) hovers overhead on 27 March 2018 within the main channel of the Middle Loup River, Sher-
man County, Nebraska, USA. Photo by L. Burman.



personal communication). Radio-tracking data
indicated that the crane group departed their
previous known stopover location near Coats,
Kansas, at approximately 09:30 on 14 March
2018, and arrived on the Middle Loup River
at approximately 17:50 that same day. On 27
March, shortly after the attack occurred,
radio-tracking data indicated that the family
group permanently moved roost locations
approximately 2.4 km upstream from their
former roosting area and stayed an additional
16 evenings before departing on 12 April
2018. The 29-d stopover represents one of the
longer stopovers documented during migra-
tion in the United States (USFWS 2018b).
Records from the WCTP (2018) indicate that
the average length of stay at stopovers for
WHCRs in the Aransas-Wood Buffalo popula-
tion during migration throughout the United
States is <3 d (x– = 2.87, SD = 5.85, n =
3245, 1942–2018). However, in Nebraska, an
average length of stay for the population was
4.04 d (SD = 6.85, n = 801, 1942–2018).
The individuals’ encounter with the BAEA
described here occurred near the midpoint of

the stopover, 13 d after they first arrived in
the area. During the remaining portion of
their stay, they were observed numerous times
by the public with no discernable injuries
noted (WCTP 2018). It remains unknown
whether the attack had any lasting impact on
the cranes’ length of stay or the remainder
of their migration.
    BAEA populations have continued to
increase in size throughout Nebraska, includ-
ing on the Loup River system (Sharpe et al.
2001, Jorgensen and Dinan 2018). BAEAs are
also common year-round in the general vicin-
ity of the encounter, and they were observed
on a follow-up site visit to the area with the
landowner on 28 September 2018 (Lawrence
Burman personal communication). An eagle
nest was also observed approximately 900 m
downstream (41.1352°, −98.86801°) of the
attack location. The landowner provided
records of nesting on the property since
2014 from memory and photo documenta-
tion, suggesting that the area contains suit-
able BAEA habitat (Granger 1992, Bower-
man et al. 2002).
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    Fig. 2. A second-year Bald Eagle (Haliaeetus leucocephalus) engaged in attack on a Whooping Crane (Grus americana)
as it defends itself using the “jump rake” agonistic behavior on 27 March 2018 in the main channel of the Middle Loup
River, Sherman County, Nebraska, USA. Photo by L. Burman.



    Juvenile BAEAs are more likely than adults
to exhibit migratory or nomadic behavior, and
they follow temporospatial prey availability
until nesting territories are established in
adulthood (Hodges et al. 1987). With GPS
equipment, Wheat et al. (2017) tracked 28
BAEAs of different age classes and social sta-
tuses and found that movement strategies
varied among adults (nesting, localized, migra-
tory, or nomadic), while immature BAEAs in
the study were all nomadic or migratory. The
juveniles involved in this attack may have
migrated to the area, following prey availabil-
ity. Juvenile BAEAs of multiple age classes
were recently associated with the depredation
and consumption of Sandhill Cranes (SACRs)
on the Central Platte River (Caven et al.
2018). BAEAs’ diets are often variable; in
times when resources are scarce, they modify
their diets to exploit readily available prey
(Stalmaster and Plettner 1992). Juvenile
BAEAs learn foraging techniques from older
individuals (Knight and Knight 1983, Stal-
master and Plettner 1992). Research suggests
that juvenile and subadult BAEAs are less
efficient predators and less discerning in prey
selection than adults. They may seek prey
items associated with a higher risk of injury
and experience caloric deficiencies at higher
rates than adults do, and therefore experience
higher rates of mortality (Fischer 1982, Harper
1983, Stalmaster and Gessaman 1984, Stal-
master and Plettner 1992). Additionally, forag-
ing locations occupied by other BAEAs are
often selected over unattended sites (Knight
and Knight 1983, Stalmaster and Gessaman
1984). In this way, multiple individuals may
congregate where abundant resources are
being exploited.
    Large prey such as WHCRs have high
edible and caloric contents, and similar large
prey contribute to most of the energetic
needs of wintering BAEAs (Stalmaster and
Plettner 1992). Given the large concentra-
tions of SACRs and other waterfowl that are
potential prey resources for BAEA during
spring migration along wooded riparian areas
in Nebraska, it is possible that BAEAs could
exploit WHCRs if they were available or
vulnerable (e.g., sick, injured, etc.) (Knight
and Knight 1983, Stalmaster and Plettner
1992, Lefebvre and Bouchard 2003, Caven et
al. 2018). However, WHCRs have a diverse
defensive and agonistic repertoire. They have

been recorded effectively fending off depreda-
tion attempts from a variety of predators using
“bill-stab,” “jump-rake,” and “wing-spread”
displays (Nesbitt and Archibald 1981, Ellis et
al. 1996, 1998, Heatley 2002). It is notable that
cranes are behaviorally oriented to defend
themselves and exhibit no known antipredator
escape behaviors (Lima 1993). BAEAs have
been filmed “prey testing” WHCRs in Wiscon -
sin (part of the Experimental Eastern Migra-
tory Population; Fuad Azmat / YARNutopia by
Nadia 2014). The 2 WHCRs in the film dis-
played agonistic defensive and territorial be -
haviors described by Ellis et al. (1998) and
Heatley (2002) in the presence of 5 BAEAs
(adult and juvenile) as the WHCRs competed
for access to an appropriate roosting location
in shallow water near a submerged tree, sug-
gesting that the adult cranes viewed the BAEAs
as a potential depreda tion threat (Fuad Azmat /
YARNutopia by Nadia 2014).
    Golden Eagle (Aquila chrysaetos) depreda-
tion of cranes may be more common; depre-
dation has been documented on multiple
SACRs and one WHCR (Windingstad et al.
1981, Ellis et al. 1999, Heatley 2002, Stehn
and Haralson-Strobel 2014). Ellis et al. (1999)
described numerous successful attempts on
SACRs and one unsuccessful attempt on a
WHCR during aircraft-led migration flights
associated with the Eastern Migratory Popu-
lation of WHCRs (experimental reintroduced
population); the WHCR was struck by a
Golden Eagle but survived and recovered.
Windingstad (1981) documented a successful
attack on a single juvenile WHCR within
the Grays Lake National Wildlife Refuge
Population (formerly reintroduced experimen-
tal population now extirpated) wherein the
individual, migrating with its foster SACR
parents, was killed by a Golden Eagle on
the individual’s first southward migration.
Stehn and Haralson-Strobel (2014) detected
talon marks suggestive of Great Horned Owl
(Bubo virginianus) depredation during the
nec ropsy of one WHCR found on the winter-
ing grounds in Texas, which is the only prob-
able mortality resulting from avian preda-
tion recorded for the Aransas Wood-Buffalo
Population of WHCRs.
    During late winter and spring, BAEA num-
bers peak in Nebraska as migrating BAEAs
concentrate on the river, where abundant food
supplies include fish and migratory water birds
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(Lingle and Krapu 1986, Jorde and Lingle
1988, Stalmaster and Plettner 1992, Caven et
al. 2018, Jorgensen and Dinan 2018). Inter-
actions between WHCRs and BAEAs are
likely promoted by the increase of cottonwood
gallery forests along the banks of rivers in the
Platte River Basin since the late 1800s (Loup,
Platte etc.; Williams 1978, Johnson 1994, Cur-
rier 1997), as well as the robust recovery of
BAEA populations within riverine ecosystems
in Nebraska since the 1970s (Sharpe et al.
2001, Jorgensen and Dinan 2018).
    As suggested by Caven et al. (2018) regard-
ing SACRs, it is possible that BAEAs prey
on or attempt to prey on WHCRs more com-
monly than previously understood. Until
recently, it was widely believed that even most
SACRs preyed upon by BAEAs were likely
sick, injured, or already dead, and that healthy
adult cranes were likely too large and aggres-
sive to be considered prey by BAEAs (Wood
et al. 1993). Given the orders-of-magnitude
difference in population sizes of North Amer-
ica’s 2 Gruidae species (660,000+ SACRs—
Dubovsky 2018; ∼500 WHCRs—Butler and
Harrell 2018), the implications of recent obser-
vations (Caven et al. 2018) are of highest con-
cern regarding WHCRs in central Nebraska.
WHCRs and SACRs often spatially and tem-
porally overlap during migration (Lingle et al.
1991); predators of SACRs can threaten WHCRs
as well. Radio-tracking data indicate that the
WHCRs observed in this work abandoned
their roost following the attack and relocated
2.4 km upstream, suggesting that they no
longer deemed the habitat suitable or safe
after the attack. Though it is possible that
WHCRs migrating through wooded rivers in
the Great Plains are preyed upon infrequently
by BAEAs, it may be more likely that BAEA
recovery, range expansion, and increased pres-
ence on the landscape could result in a
reduction of the availability of suitable WHCR
habitat secure from predators.
    Frequent harassment by BAEAs may
increase WHCR movement during stop -
overs or could alter stay length in wooded
riverine habitats. Cole et al. (2009) linked
inappropriate roosting habitat to several pre-
dations of WHCRs in the reintroduced east-
ern flock, particularly due to bobcats (Lynx
rufus). WHCRs prefer wide unobstructed
views, shallow water, and gentle bank slopes
for roosting (Austin and Richert 2005, Farmer

et al. 2005, Pearse et al. 2017, Farnsworth et
al. 2018). Models suggest that distance to
nearest forest is positively related to WHCR
roosting-habitat use on the Platte River
(Farnsworth et al. 2018, Baasch et al. 2019).
While the location where the attack occurred
had suitably wide channels, the distance to
the nearest trees and other tall vegetation
along the banks, where the presence of preda-
tors is increased, was approximately 100 m
less than the distance to the nearest forest
(181 m) prescribed in Baasch et al. (2019).
Trees and other tall vegetation can provide
cover and habitat for both terrestrial and aer-
ial predators of waterbirds (Anthony and Isaacs
1989, Buehler et al. 1992, Ruiz-Olmo et al.
2003, Whittingham and Evans 2004, Cole et
al. 2009), which may pose a risk to WHCRs.
Forest cover has increased in the Platte River
Basin and in other lowland ecosystems in
Nebraska (Currier 1997, Briggs et al. 2002,
Kaul et al. 2006, Bishop et al. 2011). WHCRs
face numerous threats during migration (Lewis
et al. 1992, Stehn and Haralson-Strobel 2014),
and recent research suggests that predation
may be a leading cause of mortality among
Whooping Cranes (Pearse et al. 2018). Ongo-
ing efforts to remove woody cover to improve
contiguous areas of quality riverine roosting
habitat (Farnsworth et al. 2018) and wet-
meadow and slough foraging habitat (Chávez-
Ramírez and Weir 2010) for the benefit of
WHCRs may also reduce predation and the
occurrence of WHCR–BAEA interactions,
while benefiting other wet-meadow and
braided-river species of concern (Kirsch 1996,
Rosenberg et al. 2016, Caven et al. 2017). A
management approach may be preferred, one
that considers the regional habitat needs of
both species while also minimizing their inter-
action. For instance, a plan could include
clearing trees and reducing the presence of
predator perches in some sections of the river
with wide channels, while allowing other
sections of the river not targeted for WHCR
habitat to maintain aging cottonwood galleries
to encourage continued BAEA use at those
locations.
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