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We built linear mixed models using satellite-tracking data from whooping crane migrations to test for the effect of environmental
conditions, individual experience, and social context on migration timing.

The research sample is 105 satellite-tagged whooping cranes (Grus americana; 84 female, 21 male) from the reintroduced eastern
migratory whooping crane population, aged 1-6, between 2002 and 2018. The sample is meant to represent the movement patterns
of the population, which includes a total of 504 birds released within the study period. Candidate birds were selected for tagging
based on a health assessment of body condition to migrate with extra tag weight; beyond this birds were selected to represent the
range of rearing/training methods used in the population.

This is a field study to monitor reintroduced whooping cranes. Data were collected and supplied by the Eastern Whooping Crane
Partnership (www.savingcranes.org). Sample size was determined by the number of available individuals in the population being
released. Birds < 6 years of age were targeted for satellite tracking to monitor the establishment of migratory patterns following
initial release. 105 total individuals were satellite-tracked; this represents ~20% of the total population and is a large sample size in
the field of animal movement ecology, which regularly publishes papers with sample sizes < 30 individuals. Satellite tracking devices
collected data for as long as batteries lasted, on average 478 days (sd 393, range 40-2267 days), for a total of >500,000 GPS locations
collected.

We used data from the Whooping Crane location database from 2002 to 2018, collected in a collaborative effort by the Whooping
Crane Eastern Partnership, a public/private partnership dedicated to the reintroduction of the Whooping Crane eastern migratory
population (www.savingcranes.org). This database tracks cranes in the population based on resighting, satellite tracking, or radio-
telemetry. All birds in the population were uniquely identifiable via colored leg bands and were of known age. Birds were located at
multiple points during their migration route with telemetry, followed by visual observations of birds on the ground. In some cases,
birds with non-functional VHF transmitters were identified via leg bands while in proximity to birds with transmitters. Only in rare
exceptions were bird locations identified by telemetry but not visually confirmed. Satellite tracking data on locations of birds were
downloaded directly and in most cases were used to locate birds. Birds were also located using triangulation of radio telemetry
signals. When birds were located (by multiple different field biologists over the course of the study), data were recorded on the
identity of birds present based on leg bands. Data were collected on either paper or electronic data sheets. During the study period,
105 birds carried ARGOS (n=86) or GPS (n=31) satellite transmitters to more finely track locations.

Tracking data were collected continuously between 2002 and 2018 over the coarse of the reintroduction program in order to
monitor the emergence of migration patterns following release, as determined in the reintroduction protocol. Tracking data covered
~2000 km between seasonal ranges in Wisconsin and Florida, USA to collect data over the entire migration path.

Movement data from birds aged 0-1 (i.e. juvenile) were excluded to focus on subadult (age 1) and adult (> age 1) migration patterns.

Not applicable as this is an observational field study; no experiments or manipulations were conducted.

In linear mixed models with daily latitudinal speed as the response variable, individual, migratory group, and year were modeled as
random effects to account for repeated measures.

Not applicable as this is an observational field study; no blinding during data collection or analysis occurred

Bird release occurred in late summer and early autumn in Wisconsin prior to birds' first autumn migration to wintering grounds
following reintroduction. Data were collected and supplied by the Eastern Whooping Crane Partnership (www.savingcranes.org).
Field conditions spanned the year-round weather conditions existing between Wisconsin and Florida, including occurrence of snow at
higher latitudes in late fall/winter/early spring and onset of warm weather at lower latitudes in the late spring/summer.

Tagging occurred during bird release into breeding grounds in central Wisconsin (43.87° N, - 89.23° E).

Data collection was performed in partnership with the US Fish and Wildlife Service as part of the Eastern Whooping Crane
Partnership. No import/export of samples occurred.

The study was part of a monitoring effort of individuals post-reintroduction. Data were collected and supplied by the Eastern
Whooping Crane Partnership (www.savingcranes.org). Tagging devices weighed <5% of individual body mass to minimize any possible




