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Whooping Cranes (Grus americana) are an iconic endan-
gered species, and great efforts have been made during
the last 80 years to support progress toward recovery
from the brink of extinction. The remnant population,
identified as the Aransas-Wood Buffalo Population
(AWBP), numbered approximately 540 individuals in
2023, from a low of just 15 individuals during the winter
of 1941. During migration, the AWBP traverses 4000 km
of the Great Plains of the United States and Canada.
Whooping Cranes depend on wetlands throughout their
lifecycle and generally prefer shallow wetland habitats
with few visual obstructions and minimal human devel-
opment. Such locations help protect cranes from terres-
trial predators during nocturnal roosting. Individuals in
the AWBP typically make about 12 stopovers during
migration, with one-third of those being extended stays
that support their energetic needs (Pearse et al., 2020).
Whooping Cranes typically migrate in bouts averaging
300 km, with most <500 km. Consequently, the species
requires a network of resilient wetland habitats through-
out its migratory corridor. Experts consider habitat loss
and degradation in the migratory corridor one of the top
threats in the coming decades (Caven et al., 2023). The
species' migratory corridor has experienced persistent

wetland loss and degradation related to agricultural,
industrial, and suburban development; the over-
appropriation of ground and surface water resources; and
invasions of exotic and woody species (Caven et al.,
2023). Drought is a natural environmental force that has
helped structure the Great Plains ecosystem. However,
extended drought can exacerbate the effects of wetland
habitat loss on migratory waterbirds by temporarily
restricting the availability of surface water at several
scales. Moreover, climate change predictions indicate
increased duration and intensity of droughts across this
ecoregion.

Pearse et al. (2024) examined how migrating AWBP
cranes altered their relative use of wetland habitats with
data from 146 birds, including >8000 unique nocturnal
stopover sites used from 2010 to 2022. Whooping Cranes
modified migration bouts and habitat use patterns across
drought intensity levels. Cranes generally used natural
palustrine wetlands during normal hydrological condi-
tions but shifted toward rivers, impounded systems, and
larger wetlands during increased drought intensities.
Nonetheless, drought response varied regionally,
highlighting the species' behavioral plasticity. The results
clearly indicate that wetland complexes with a variety of
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hydroperiods, from temporary to permanent, would be
more likely to provide appropriate habitat across multiple
hydrological conditions and, if conserved appropriately,
could maintain or enhance the species' resilience to cli-
mate change during migration.

The U.S. Fish and Wildlife Service (USFWS) worked
with species experts from several institutions in the
United States and Canada throughout 2023 and 2024 to
draft a fourth update to the Whooping Crane Recovery
Plan (K. McAbee, Whooping Crane Coordinator,
U.S. Fish and Wildlife Service, personal communication).
Contemplating existing research, including Pearse et al.
(2024), the working group drafted delisting criteria and
recovery actions to ensure the integrity of the AWBP's
migratory corridor into the foreseeable future, consider-
ing climate change and other threats. Specifically, the
working group advised preserving and managing nearly
50,600 ha of wetland and associated upland buffer habitat
in four new habitat complexes of >12,650 hectares where
habitat conservation is ostensibly insufficient within the
migration corridor. The draft Recovery Plan also required
surface and groundwater conservation strategies with
clear targets to be approved by the USFWS that support
roosting and foraging habitat as well as maintain the eco-
logical function of preserved areas. Therefore, recovery
plan criteria and associated actions aimed to limit the
number of gaps >500 km between conserved wetland
stopover complexes. Pearse et al. (2024) underscored the
need for habitat and water conservation provisions in
the Recovery Plan to support migratory climate refugia.
This analysis will also be considered when prioritizing
wetland stopover complexes for future investment.

Pearse et al. (2024) and the draft Recovery Plan reflect
steps in the “climate change refugia conservation cycle”
as defined by Morelli et al. (2016) and each identify
appropriate wetland stopover habitat in the Whooping
Crane migration corridor within the Central Flyway of
North America as a valued resource (step 1). Pearse et al.
(2024) assessed a valued resource's climate vulnerabilities
(step 2) and the draft Recovery Plan revised and refined
conservation goals and objectives (step 3) by including a
network of protected and functional stopover complexes
that effectively serve as drought refugia as a new delisting
criterion. Moreover, these efforts set the stage for ongoing
work to map key stopover complexes and to evaluate
their respective habitat values (step 4; Figure 1). The
Whooping Crane requires a network of drought- and
climate-resilient wetland refugia, the availability of
which is strongly impacted by water resource manage-
ment that is mediated by a myriad of local, regional,
state, and federal policies and procedures governing
water management and wetland development. Despite
these complexities, a roadmap for climate refugia

identification, monitoring, conservation, and manage-
ment is being realized that considers multiple spatial
scales and migratory connectivity (Morelli et al., 2025).
Future efforts to preserve a network of climate resilient
wetlands to facilitate Whooping Crane migration will
continue to follow steps outlined by Morelli et al. (2016),
including the future identification and implementation of
priority management actions to enhance refugia.
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FIGURE 1 Steps 1–5 of the “Climate Change Refugia

Conservation Cycle” per Morelli et al. (2016) including progress

toward defining and conserving climate-change resilient Whooping

Crane (Grus americana) migratory stopover habitat.
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