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Abstract 22 

Understanding animal movement is at the core of ecology, evolution, and conservation science. 23 

Big data approaches for animal tracking have facilitated impactful synthesis research on spatial 24 

biology and behavior in ecologically important and human-impacted regions. Similarly, 25 

databases of animal traits (e.g., body size, limb length, locomotion method, lifespan) have been 26 

used for a wide range of comparative questions, with emerging data being shared at the levels 27 

of individuals and populations. Here, we argue that the proliferation of both types of publicly 28 

available data creates exciting opportunities to unlock new avenues of research, such as spatial 29 

planning and ecological forecasting, across a diverse range of species. We assessed the 30 

feasibility of combining animal tracking and trait databases to develop and test hypotheses 31 

across geographic, temporal, and biological allometric scales. We identified multiple research 32 

questions addressing performance and distribution constraints that could be answered by 33 

integrating trait and tracking data. For example, how do physiological (e.g., metabolic rates) and 34 

biomechanical traits (e.g., limb length, locomotion form) influence migration distances? How 35 

does habitat type influence movement metrics such as speed and energetic cost? We illustrate 36 

the potential of our framework with three case studies that effectively integrate trait and tracking 37 

data for comparative research. An important challenge ahead is the lack of taxonomic and 38 

spatial overlap in trait and tracking databases. We identify critical next steps for future 39 

integration of tracking and trait databases, with the most impactful being open and interlinked 40 

individual-level data. Coordinated efforts to combine trait and tracking databases will accelerate 41 

global ecological and evolutionary insights and inform conservation and management decisions 42 

in our changing world. 43 

 44 

Keywords: Biologging, integration, macroecology, repository, tracking data, trait data.  45 

 46 

1. Introduction 47 

Understanding the feedback loops between animal attributes and their movements can catalyze 48 

the search for general laws in ecology, evolutionary, and conservation biology (1, 2). For 49 

example, how does body size relate to maximum migration distances of species that walk, 50 

swim, or fly? How do size, sex, and reproductive strategies modulate movement patterns? 51 

Macroecology has relied on cross-species comparative analyses to address these questions at 52 

a global scale (3). More recently, advancements in biologging technologies (i.e., instruments 53 

attached to animals to monitor their behavior and physiology) have separately provided 54 

unprecedented opportunities for research across biological scales, from individuals to 55 
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ecosystems (4). Here, we propose that the integration of functional eco-physiology and 56 

movement ecology offers a powerful framework towards fundamental and applied research 57 

regarding the drivers and consequences of vertebrate movement across scales. We focus on 58 

mammals and birds, because most datasets currently available in open-access repositories are 59 

richest for these taxa (5, 6).  60 

 61 

2. Trait Databases 62 

Organisms can be described by a suite of traits - i.e., morphological, physiological, 63 

phenological, behavioral, and life history characteristics - that influence their performance and 64 

ecosystem effects (7, 8) (Figure 1). Organismal traits are often measured on museum 65 

specimens or in field studies, and collections of these traits are published, either as manuscripts 66 

with supplemental tables (e.g., (9–11)), stand-alone databases (e.g., (12–14)), or ‘meta-67 

databases’ (i.e., databases of databases, e.g., (15–17)). For example, COMBINE (a COalesced 68 

Mammal dataBase of INtrinsic and Extrinsic traits, (15)) contains information on 54 traits for 69 

6,234 extant and recently extinct mammal species, including information on morphology, 70 

reproduction, diet, life habit, phenology, behavior, and home range. Most of these databases 71 

contain data at the species level, typically presented as mean values derived from several 72 

individuals or studies, with limited information on intraspecific variation or sample sizes. 73 

However, databases such as iDigBio, VertNet, and FuTRES - which are collated exclusively 74 

from museum specimens - contain traits linked to individuals (16). Trait databases such as 75 

these are enabling researchers to address a vast array of questions at granular scales. For 76 

example, intraspecific studies have provided insight into macro-scale spatiotemporal patterns of 77 

variation in body size (18) and breeding phenology (19, 20). Likewise, interspecific studies have 78 

discovered the drivers of litter size (21), lifespan (22), urban tolerance (23), and rates of 79 

contemporary change (24), and underscored the importance of continuous multivariate trait data 80 

at large scales (25).  81 

 82 

3. Tracking Databases 83 

A key trait of animals is their mobility, which drastically extends and shapes their interactions 84 

with the abiotic and biotic environment (26, 27). Biologging and biotelemetry techniques—the 85 

use of animal-borne sensors to monitor location, behavior, and performance over time and 86 

space (28–30) are central to the field of movement ecology (1). Summaries of tracking data are 87 

often published in supplemental tables (31) and, increasingly, raw data are made available in 88 

data papers (32) or databases (33). For example, Movebank (34) is a global data platform for 89 
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animal tracking that (as of March 2024) contains 6.3 billion location records, including 8,242 90 

studies and 1,400 taxa. All data in Movebank are harmonized to a shared data model and 91 

vocabulary (http://vocab.nerc.ac.uk/collection/MVB/current/). This vocabulary stores individual 92 

location and sensor measurement records, including a timestamp and associated animal and 93 

device identifiers, which can be used to calculate many key movement metrics (Figure 1). 94 

These data expand our knowledge beyond geographic distribution (range/occurrence) by 95 

including temporally explicit movement information that describes different types of movements 96 

(i.e., natal dispersal, seasonal migrations, daily movements). Further, Movebank supports 97 

storage of trait measurements commonly taken at the time of device attachment or retrieval. 98 

Tracking databases have allowed for a suite of impactful research papers across disciplines and 99 

levels of biological organization (35–38).  100 

 101 

4. Interoperability between trait and tracking databases 102 

Although trait and tracking bases have both matured rapidly in recent years, they are rarely 103 

combined for macroecology research. The harmonization of tracking and trait databases could 104 

be part of a much broader shift towards the full interoperability of databases in ecology (39). 105 

Recent efforts in this direction have resulted in the examination of the influence of body size on 106 

maximum migration distance and displacement from human disturbance (40–42). Other work 107 

has suggested that trophic guild likely mediates global reductions in mammal movements in 108 

high human density areas (43). Bird banding data have also been used to link natal dispersal 109 

with wing shape, including wing aspect ratio (44) and hand-wing index (25), and the hand-wing 110 

index has been used to address questions regarding the ecological processes linked to 111 

dispersal ability variation at a global scale (45). Although banding data contain valuable 112 

individual-level movement data, often paired with measured traits, here we focus instead on 113 

tracking data because they provide valuable information on emigration and mortality events that 114 

are not captured in banding data.  115 

 116 

Integration of tracking data with trait data could enhance the generality of research in ecology 117 

and evolution in mammals and birds (Figure 1). However, this vision will require overcoming 118 

some key challenges associated with long-term, individual-level ecological datasets, including 119 

harmonization of datasets, their own biases, and the expertise of researchers who develop and 120 

curate them (46). Here, we detail these challenges and ways to address them. 121 

 122 

http://vocab.nerc.ac.uk/collection/MVB/current/
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4.1. Disparities in data sharing norms 123 

Trait data repositories commonly adopt open science principles (39), whereas sharing in 124 

tracking data repositories has historically been more limited (47, 48). Making trait data publicly 125 

available is becoming the norm (39), possibly because trait-based analyses rely so much on 126 

synthesis and communal resources like museum collections (where reporting catalog numbers 127 

alongside derivative data is a norm in publication and often a precondition of loaning collections) 128 

or databases generated using decades of public investment (e.g., long-term banding 129 

operations). As a result, researchers who publish trait measurements often provide full access 130 

to the data. We are not aware of an assessment of the proportion of collected trait data that are 131 

published or contributed to open trait databases. In contrast, while there is no available estimate 132 

of the number of animals equipped with tracking devices globally (49), only a portion of tracking 133 

data are publicly discoverable or available to date (50). Support for non-public tracking data is a 134 

prerequisite for databases and collaborative projects to enhance use of data on endangered 135 

species, real-time and legally restricted data, government data that require agency sharing 136 

agreements for use, and data collection for ongoing studies that have not yet been published. 137 

 138 

To better understand disparities in data sharing norms, we accessed trait databases that 139 

contain data from only birds (AVONET(10)), only mammals (PHYLACINE (13), PanTHERIA 140 

(14)), and both birds and mammals (AnAge (51, 52), EltonTraits (53)) along with tracking data 141 

from both birds and mammals (Movebank (34)). Specifically, we extracted genus, species, and 142 

adult body size information from all databases. These trait databases are designed to provide 143 

open access to collected data, whereas Movebank, like most tracking databases, offers a suite 144 

of services including open and controlled data sharing. In Movebank (34), likely the largest 145 

tracking database, as of March 2024 13% (744 out of 5,659) of studies were available for open 146 

access download, of which 11% (616 species) corresponded to mammals and birds (with 147 

license types CC_BY = 178, CC_BY_NC = 96, CC_0 = 245, CUSTOM = 93) (Table S1). These 148 

616 studies contained data from 28,105 individual tracking data deployments.  149 

 150 

Many biologging repositories are designed for collaborative data collection (Ocean Tracking 151 

Network (54)) or research syntheses (EuroMammals (55)), often with flexible sharing 152 

requirements to promote participation. However, the lack of mandates on data publication also 153 

presents challenges for data persistence and replicability. We argue that there are two possible 154 

reasons for this difference in current data sharing norms between trait and tracking data: the 155 

inevitable costs of collecting tracking data, and conservation concerns associated with publicly 156 
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available tracking data. First, there are the financial costs and time investments to individual 157 

researchers who collect and curate animal tracking data. Tracking data costs are substantially 158 

higher (hundreds to thousands of dollars per animal in instruments) relative to the cost of 159 

measuring animal traits from specimens that have already been collected and curated (tens to 160 

hundreds of dollars per animal in equipment). Moreover, the costs of tracking data are 161 

proportionally higher relative to resource availability in nations with limited research funding. 162 

Another set of reasons for the lower accessibility of tracking data relative to trait data is the 163 

conservation concerns related to high resolution tracking data of endangered species, 164 

especially those with high site fidelity. One solution to the limited access to tracking data is for 165 

funding agencies and journals to continue mandating open access to data, as has been done 166 

with the specimens and other samples (56), but such mandates should carefully consider equity 167 

and conservation concerns (56), including specific attribute fields (57, 58). A potential alternative 168 

is for these entities to mandate discoverability of studies so data owners could be contacted to 169 

discuss potential use. In addition, clear ownership and license agreements can maximize the 170 

likelihood that proper credit is given when the data are used. For example, Movebank offers a 171 

public data repository that supports dataset curation, citations licenses, and persistent identifiers 172 

(DOIs) (34), and government agencies have designed similar archiving efforts using 173 

Movebank’s data format (e.g., (59)). Likewise, tracking databases could develop a community-174 

endorsed set of data standards to adopt, like those common in trait databases (60).  175 

 176 

4.2. Disconnections in taxonomic keys 177 

Another consideration for merging trait and tracking data is finding matching taxonomic keys 178 

(e.g., common name, Latin name) across databases (61). Users can take advantage of the 179 

existing wide functionality (e.g., the R package taxize (62)) to search over various taxonomic 180 

data sources such as the Integrated Taxonomic Information System (ITIS) for scientific and 181 

common species names, along with upstream taxonomic classifications (e.g., family, order). 182 

Taxonomy crosswalks, or tables that show equivalent fields in multiple database schema, can 183 

also be used to connect the data across different datasets (e.g., phylogeny and range maps 184 

(10), or in our case, trait and tracking data). All databases that we examined had genus and 185 

species formatted in a consistent manner, which allowed them to be used as the merging key. It 186 

will also be important to establish norms in reporting which version of taxonomies have been 187 

used to label trait and tracking data, so that taxonomic changes can be accounted for over time. 188 

 189 
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4.3. Disconnections among levels of organization 190 

Data format and complexity differ substantially between trait and tracking databases. In their 191 

simplest form, trait databases associate trait values with an individual (e.g., (16)), population 192 

(e.g., (63–65)) or species (e.g, (53)). Moreover, trait databases often exist in a more readily 193 

usable form than spatiotemporal data from biologging sensors in tracking databases that must 194 

be processed to obtain the metric of interest (e.g., migration distance). Another major challenge 195 

of integrating trait and tracking databases is that most trait databases still hold data at the 196 

species level (often without calculation methods, variance measures, or sample sizes), whereas 197 

tracking databases hold data at the individual level. One possible solution for synthesis would 198 

be to aggregate tracking data down to the species level and include associated sample size and 199 

uncertainty. However, trait-based datasets should also consider reporting information at the 200 

individual level, as substantial intraspecific variation exists in species traits (66). A key benefit of 201 

aggregation is being able to match tracking data with trait data for the many species that are 202 

only available at the species level. However, aggregation of tracking data can obscure important 203 

intraspecific variation. An alternative to aggregation that may become more tenable soon is 204 

using tracking data at the individual-level and pairing it with the more limited, but growing, 205 

individual-level trait databases. This approach would make it possible to calculate covariation 206 

between traits and tracking. Doing so substantially reduces available data in which tracking data 207 

are accompanied by individual-level trait data (e.g., age, sex, body size); for example, only 24% 208 

of tracking datasets were associated with individual trait data in our data download. Additionally, 209 

it is often difficult to measure many individual-level traits while instrumenting living animals (i.e., 210 

during physical or chemical restraint) in the same way non-living animals can be measured. 211 

While advanced methods are facilitating increased intra-specific trait sampling from museum 212 

specimens (e.g., (67)), overlapping tracking and trait data are still elusive because the 213 

specimens are unlikely to have historical tracking data, and resources to link representations of 214 

individuals across data platforms are still in early stages (68). Therefore, for the foreseeable 215 

future, the most likely path forward may be to generate and deposit individual-level data trait 216 

data. We also expect that the emerging application of expert-trained artificial intelligence to 217 

biological images such as camera trap photos will become more useful in generating estimates 218 

of trait values.  219 

 220 

4.4. Disparities across the Tree of Life 221 

There are data for many more species in trait databases than in tracking databases. Trait 222 

databases contain data for thousands of species (AVONET = 11,009 bird species, Amniote = 223 
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14,183, AnAge = 593, COMBINE = 6,033, EltonTraits = 15,393, PHYLACINE = 5,831, 224 

PanTHERIA = 3,542) whereas tracking databases include fewer species (e.g. Movebank = 225 

1,400 species). Across all trait databases, data are available for 19,662 species of which only 226 

1.8% (362 species) also have publicly available tracking data. This low overlap means that trait-227 

tracking integration efforts are currently possible for a remarkably low percentage of the Tree of 228 

Life, thus greatly hindering our current potential for generality in macroecology. These 362 229 

species (265 bird species and 96 mammal species) are from 240 genera and 35 orders (Figure 230 

2, Figure S1, Figure S2). Clearly, the integration of trait and tracking databases will inevitably be 231 

constrained by the number of species with movement data available in tracking databases. 232 

However, trait databases do not have dense representation for all the species that are most 233 

abundant in tracking databases, such as the largest mammals, and tracking data sometimes 234 

come from a biased subset of populations. Asymmetric availability of trait data (69), tracking 235 

data (70), and demographic data (5) is well-established. Given the limitations in the size of 236 

tracking instruments and the important ethical considerations associated with tracking 237 

instrument size relative to animal size (71), taxa in tracking databases are generally larger 238 

bodied than those represented in trait databases (Figure 3). However, there is substantial 239 

overlap in both size and species representation, which makes integration of trait and tracking 240 

databases possible, and new methods for automated monitoring of smaller animals in the field 241 

might further close this gap (72).  242 

 243 

4.5. Disparities across geography and time 244 

Trait and tracking data collection are often limited to a small portion of species ranges. As a 245 

result, species-specific trait data are often pieced together from several geographically distant 246 

sources (e.g., adult body mass from one continent, limb length, brain size or age at maturity 247 

from another continent, etc.) or from several sources that lack georeferenced data. This 248 

approach obscures potentially important geographical variation and trade-offs. Moreover, a 249 

substantial fraction of long-term animal ecology datasets represent areas of the planet with low 250 

biodiversity (73) or with limited vulnerability to climate change (46, 74). Therefore, piecing 251 

together traits and tracking data from geographically or taxonomically biased sources can lead 252 

to incomplete or even erroneous conclusions (75). Likewise, information about when the trait 253 

measurements or specimens were collected is increasingly important for studies about biotic 254 

responses to environmental change. Climate change is dramatically shaping traits and 255 

movement patterns in animals. For example, some birds are becoming smaller (76), some 256 

migrations are being threatened (77), and some geographic distributions are shifting (78). Thus, 257 
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it may be problematic to integrate historic trait measurements with contemporary tracking data 258 

(e.g., those from AVONET collected in the 1970s, when few animals were instrumented with 259 

biologgers due to technological limitations (79)). When integrating trait and tracking databases, 260 

researchers should note when and where measurements were made. To quantitatively assess 261 

geographic distributions of trait and tracking measurements, we created a map of meta-data 262 

from the three databases that contained geographic location data (Centroid Lat/Lon for 263 

AVONET, Mid-Range Lat/Lon for PanTHERIA, and Deployment Lat/Lon for Movebank) (Figure 264 

4). We found that available tracking data deployment locations are predominantly from the 265 

United States and Europe, whereas trait data are much more widely available overall, and 266 

reflect the much higher species diversity in Central and South America, Africa, and Asia. Similar 267 

to the data sharing disparities (section 4.1), the disparities in geographic distribution of tracking 268 

databases may be due to the large cost associated with tracking studies. However, note that 269 

tracking data locations have a broader geographic distribution than deployment locations (80).  270 

 271 

4.6. Disconnections across disciplines.  272 

Why are tracking and trait data not integrated more often? We argue that this disconnect is the 273 

result of disciplinary silos including publication venues rather than a reflection of its potential. 274 

Trait databases are often used to address evolutionary or community ecology questions, 275 

whereas tracking data are often used to address questions related to behavioral ecology or 276 

applied wildlife management and conservation. To test this hypothesis, we searched for papers 277 

citing the foundational publication of four trait databases and one movement database in Web of 278 

Science. We used the refsplitr package in R (81) to parse the references by journal name, and 279 

tallied the number of times each database publication was referenced in each journal (Figure 280 

S3). We also examined a measure of impact in each of the journals, the h5-index value from 281 

Google Scholar, which represents the h-index for articles published in the last 5 complete years 282 

(i.e., the largest number h such that h articles published in 2018-2022 have at least h citations 283 

each). We found that the foundational Movebank publication (33) tends to be cited in different 284 

journals (e.g. Ecology and Evolution, Ecography, Journal of Animal Ecology) which have lower 285 

impact factors (Google Scholar h5-index range 61-67) as compared to the foundational trait 286 

database publications (PHYLACINE (13), PanTHERIA (14), COMBINE (15), AVONET (10), 287 

AnAge (52)) which tend to be cited in interdisciplinary journals such as Proceedings of the Royal 288 

Society B and PLOS ONE with higher impact factors (h5-index range=83-212). This is not an 289 

insurmountable problem, but requires proactive efforts to break down disciplinary silos. 290 

 291 
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5. Case studies 292 

Overlap in data availability suggests that integrating trait and tracking databases is possible. 293 

Here, we provide three ideas for case studies to demonstrate the potential utility of integration. 294 

 295 

5.1. Metabolics case study  296 

In birds, computer simulations suggest that the relationship between behavior, environment, and 297 

life history is fundamentally mediated by metabolism (82). However, disconnections between 298 

biomechanics, bioenergetics, and ecology have resulted in major unanswered questions about 299 

how the energetic costs of locomotion scale up to entire migrations. A major question in ecology 300 

is: how much does movement explain deviations between field metabolic rate and body mass? 301 

Theory has shown that the costs of migration are extensive, but nuanced energetic and 302 

demographic trade-offs exist (83). Trait databases (9, 84) contain an enormous amount of field 303 

metabolic rate and body mass data at the species level (Figure 5a). Variation around the 304 

relationship between field metabolic rate and body mass may be explained with many metrics 305 

derived from tracking data. For example, longer migration distances or increased daily 306 

movement distance could contribute to both heightened basal and field metabolic costs. Theory 307 

could be used as a starting point to determine which tracking and trait metrics are ripe for 308 

integration.  309 

 310 
5.2. Size-specific longevity case study  311 

Ungulates vary in body mass from the approximately 1.5 kg Java mouse deer (Tragulus 312 

javanicus) to the approximately 1500 kg hippopotamus (Hippopotamus amphibius). Nearly half 313 

of all extant ungulate species migrate (85) and some larger bodied ungulates undertake 314 

extremely long migrations. For example, Caribou (Rangifer tarandus) have one of the longest 315 

migrations of any terrestrial mammal (31). The evolution of longer migrations facilitated larger 316 

body size (85); however, support for whether or not large body size facilitates longer migrations 317 

is inconsistent (31, 86). In contrast, larger body size is suggested to increase longevity because 318 

of the “live slow, die old” life history strategy that typifies most large species (87, 88). Although 319 

large body size increases migration distance and longevity, trade-offs exist between migration 320 

distance and longevity as migrations can increase survivorship by allowing individuals to exploit 321 

productive foraging grounds but can also reduce survival due to factors such as energetic 322 

constraints of travel and risk of predation or disturbances (89–91). Thus, understanding the 323 

interactions between body size, migration distance, and longevity will help disentangle some of 324 

the driving forces behind macroecological patterns and elucidate trade-offs between migration 325 
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distance and longevity. Integration of existing species-level tracking and trait data could be used 326 

to ask: Can migration distance help explain some of the variance in the longevity~body size 327 

relationship, and can body size influence the migration distance~longevity relationship? 328 

Potential hypotheses include: H0 migration distance is unrelated to longevity, and H1 animals 329 

that migrate further have shorter longevity when controlling for body size. Researchers could 330 

analyze individual-level tracking data (e.g., from (31) or Movebank or Euromammals) along with 331 

species-level size and longevity data from other databases (e.g., from AnAge (52)) to identify 332 

macroecological patterns across herbivores (Figure 5b) and other mammals. Currently, body 333 

size (92), longevity (17, 52), and migration distance (31) data exist for 11 ungulate species; 334 

however, expansion of this dataset will increase statistical power and allow for more robust 335 

conclusions to be made. The analysis could also be applied to birds, which experience most of 336 

their mortality during migrations (93) but seem to have higher annual adult survival with 337 

increased migration distance (94). 338 

 339 

5.3. Sexual niche divergence case study  340 

Sexual size dimorphism and sexual niche partitioning are widespread phenomena amongst 341 

vertebrates (11), and are thoroughly studied in ungulates (95). Hypothesized proximate and 342 

ultimate causes of sexual niche partitioning include differential predation risk, foraging 343 

strategies, and activity budgets. These hypotheses can be mechanistically tested by combining 344 

biologging to quantify space use, movement behavior, and activity patterns, with trait 345 

measurements such as sex, size, and metabolic rates at the individual level. Biologgers have 346 

been attached to males and females in many species separately (96), but large comparative 347 

analyses have yet to be done. For these questions, individual-based tracking data and trait 348 

measurements are needed because they capture intraspecific variation, especially in metrics 349 

such as migration distance and home range stability that often vary according to "movement 350 

syndromes" (such as residents, migrants, and nomads) that exist within and between species 351 

(97). The combination of tracking and trait data should allow for broader syntheses to elucidate 352 

the causes and consequences of sexual segregation.  353 

 354 

As a proof of concept, we downloaded a multi-species tracking dataset from Movebank (97), 355 

retaining tracks from species where both adult males and females were instrumented. 356 

Unfortunately, this yielded only six species: one bird (Gyps africanus), three mammals 357 

(Antidorcas marsupials, Canis mesomelas, and Loxodonta africana), and two reptiles 358 

(Chelonoidis hoodensis and C. porteri). The sexual size dimorphism of these six species range 359 
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from the monomorphic Gyps africanus to the 2:1 male:female size ratio of Chelonoidis. We 360 

tested whether sexual size dimorphism was associated with space use using a simple 361 

approach: 1) estimating space use by each individual as the area of the convex hull containing 362 

their track (minimum 90 days), and 2) calculating the log fold change of the mean convex hull 363 

area between males and females (Figure 5c). We could increase analytical power with larger 364 

sample sizes and more sophisticated estimates of home range size. However, major challenges 365 

for this approach are data access limitations and heterogeneity in data characteristics and 366 

structure (e.g., sampling rates, location accuracy), which demand substantial effort to 367 

synthesize tracking studies for comparison to trait databases. 368 

 369 

Together, these three case studies show that integrating trait and tracking databases is possible 370 

and shows great promise.  371 

 372 

6. Integration into the future 373 

We are entering a new and data-rich era of possibilities for comparative work (46). The 374 

transition of scientific journals from print to online publication has revolutionized the use of 375 

supplemental data and living databases (98), and accelerated momentum toward open science 376 

(99). It is now increasingly possible to combine trait and tracking databases to discover broad 377 

patterns and make predictions, even about species whose traits or movement patterns cannot 378 

yet be measured at scale. Future integration efforts can be accelerated in four ways. First, 379 

higher discoverability and more open access to tracking data will be critical for expanding the 380 

number and types of taxa in comparative studies. Rapid technological innovations including 381 

Motus and ICARUS are making it possible to instrument progressively smaller animals, which 382 

will increase the promise of trait-tracking integration in the future, but only if the data are openly 383 

accessible and taxonomically and spatiotemporally indexed. Second, future research, especially 384 

synthesis efforts, will benefit from measurements of more and different individual-level traits. For 385 

example, bioenergetics and biomechanics traits are nearly absent from trait databases (e.g., 386 

muscle fiber anatomy, reaction speed, maneuverability, fuel carrying capacity, stride length, cost 387 

of transport, body temperature ranges, fat stores). Measuring multiple traits per individual (e.g., 388 

from museum specimens and biologged individuals) can fill in gaps for living individuals where 389 

few traits are measured. Coordinated networks across scales of biological organization could be 390 

used to measure linked traits (100). Third, researchers across both domains need to make 391 

individual-level trait data available. As noted above, the majority of trait databases have 392 

historically reported data at the species level, despite the importance of intraspecific variation 393 
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(101). The impact of within-species variability (102) on ecological and evolutionary processes 394 

can be important even if means are the same (21). Finally, future comparative efforts will benefit 395 

from integration with other types of databases not discussed here, including population models 396 

(e.g., matrix population models through COMADRE (64) , PADRINO (63), and MOSAIC (103)), 397 

other movement data (e.g., camera trap and ringing/banding/tagging data), environmental data 398 

(e.g., remote sensing), and genomic data.  399 

 400 

7. Conclusion 401 

Data on animal traits and movement patterns have independently provided invaluable insights 402 

because they each represent a critical link between phenotypic and behavioral characteristics of 403 

organisms and their roles in populations, communities, and ecosystems (104). We believe that 404 

harmonization of trait and tracking databases would facilitate major exploration and discovery, 405 

including quantifying and predicting animal responses to climate change and landscape 406 

fragmentation, explaining performance limits, and understanding demographic drivers. 407 

Integration of trait and tracking data with other types of databases would also allow us to reflect 408 

on sources of bias in our understanding of the natural world (e.g., how representative are 409 

population model databases or tracking databases in terms of biomes, foraging strata, and 410 

nocturnality vs. diurnality). This integration will require our research communities to continue 411 

collection and deposition efforts strategically and openly.  412 

 413 

Major remaining opportunities exist to improve geographic, taxonomic, and disciplinary overlap 414 

between trait datasets and tracking datasets, especially at the individual level. A key challenge 415 

is the inevitable trade-off between nuance and generalization in grouping data; species have 416 

been used as sampling units for macroecological research (10) because variance in trait values 417 

among species usually outweighs within-species variance (105) (but see (101)). Numerous 418 

opportunities also exist to leverage artificial intelligence to bridge the traits-tracking gap, 419 

including by training artificial intelligence to estimate traits of tracked individuals, either from 420 

images such as camera trap photos or from regression-based approaches trained from other 421 

datasets. As the pace of climate change accelerates, data-driven conservation efforts using 422 

species traits and tracking patterns are needed (106, 107). We argue that the expansion of 423 

publicly available animal tracking and trait databases make now an ideal time to combine the 424 

two into a rich quantitative framework for developing and testing hypotheses in vertebrate 425 

animals across geographic, temporal, and biological allometric scales.  426 

 427 
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 878 
Figure 1. Tracking databases and trait databases contain extensive information about global 879 

patterns; their integration could enable researchers to answer key questions about ecological 880 

and evolutionary processes. Note that some metrics (e.g., demographic traits) can be 881 

represented in both trait databases (e.g., lifespan) and tracking data (e.g., mortality signal). 882 
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 883 
 884 

Figure 2. Mammal and bird phylogenetic representation of 240 genera for which both tracking 885 

and trait data are available. Based on the D-statistic (108), there is extensive phylogenetic 886 

clustering of available trait and tracking data (D=0.7971523 for mammals, D=0.6573673 for 887 

birds). A subset of 173 genera with available phylopic silhouettes are shown.  888 
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 889 
 890 

Figure 3. Publicly available trait and tracking datasets overlap in their representation of animal 891 

sizes (body masses).   892 
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 893 

 894 
Figure 4. Geographic distribution of publicly available data from trait and tracking databases. 895 

Whereas trait data are globally distributed, reflecting increased species richness near the 896 

tropics, publicly available tracking data are predominantly collected in the United States and 897 

Europe. Note that tracking database points are deployment locations (i.e., 1 point per 898 

deployment), not recovery locations or tracking data. Data are only shown for the 33% of 899 

available studies (163 studies with 9,640 deployments) that provided deployment location data.   900 



32 

(a)  901 

(b)  902 

(c)   903 

 904 

Figure 5. Three case studies showing the potential utility of integrating trait and tracking 905 

databases. (a) Metabolics case study: field metabolic rate plotted against body mass for 95 906 

species of eutherian and marsupial mammals. Integration of trait and tracking data (e.g., 907 

migratory status, daily movement distance) could be used to explain deviations from this line. 908 

(b) Migration distance case study: the hypothetical relationship between body size, migration 909 

distance, and longevity for herbivores. Tracking and trait data are available for dozens of 910 

species and could be used to test this hypothesized relationship (c) Sexual niche segregation 911 

case study: data from trait and tracking data were combined to test whether sexual size 912 

dimorphism is related to differences in movement patterns.  913 
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 915 
Supplemental Figure 1. Birds and mammals from 240 genera have both tracking and trait data 916 

available. A subset of 173 genera with available phylopic silhouettes are shown here in 917 

alphabetical order by genus.  918 
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 919 
Supplemental Figure 2. Orders represented by each database, using the taxizedb package in 920 

R to assign each genus and species to an order (based on ITIS). Note that all orders have trait 921 

data available (from Amniote and EltonTraits databases) but not all orders have tracking data 922 

available (from the Movebank database).   923 
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924 
Supplemental Figure 3. Peer-reviewed publications that cite the foundational trait and tracking 925 

database papers are published in various journals. Only journals with >30 citations across the 926 

foundational publications are shown. 927 
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Supplemental Table 1. Table of the 616 publicly available animal tracking studies from Movebank as of April 2024. Each study is 928 

referenced as a DOI for the dataset where available, or else as a published paper or report cited in the study where available, and 929 

otherwise by the Movebank study name. A study can be viewed by appending the study ID to the following URL: 930 

https://www.movebank.org/cms/webapp?gwt_fragment=page=studies,path=study .  931 

 932 
Study ID License type Reference Reference type 
80479 CC_0 https://doi.org/10.5441/001/1.hp37j8cb Dataset DOI (Movebank) 

82207 CC_0 Movebank study 'BCI Agouti GPS', accessed March 2024 Movebank study 

82684 CC_BY https://doi.org/10.1098/rspb.2010.2383 Paper DOI or PURL 

123413 CC_0 https://doi.org/10.5441/001/1.pb653nk3 Dataset DOI (Movebank) 

125221 CC_0 Movebank study 'Marc Bechard Hawks ', accessed March 2024 Movebank study 

204253 CUSTOM https://doi.org/10.1525/cond.2011.090243 Paper DOI or PURL 

220229 CC_BY Movebank study 'Tsavo Lion Study', accessed March 2024 Movebank study 

230394 CC_BY Movebank study 'NYSDEC Indiana Bats', accessed March 2024 Movebank study 

236023 CC_0 https://doi.org/10.5441/001/1.56pf8220 Dataset DOI (Movebank) 

433126 CC_0 https://doi.org/10.5441/001/1.td71sn54 Dataset DOI (Movebank) 

433318 CUSTOM 

Hirsch BT. 2007. Within-group spatial position in ring-tailed coatis (Nasua nasua): balancing 

predation, feeding success, and social competition [dissertation]. [Stonybrook (NY)]: State 

University of New York at Stonybrook. 328 p. 

Article or report with no DOI 

446487 CC_BY https://doi.org/10.1007/s10336-010-0492-1 Paper DOI or PURL 

446571 CC_BY Movebank study 'MPIAB Griffon Vulture Argos', accessed March 2024 Movebank study 

446575 CC_0 Movebank study 'MPIAB Lake Constance Ducks Argos', accessed March 2024 Movebank study 

446579 CC_BY https://doi.org/10.1016/j.anbehav.2016.02.026 Paper DOI or PURL 

446603 CC_BY http://www.jstor.org/stable/1522237 Paper DOI or PURL 

446635 CC_BY Movebank study 'MPIAB Trumpeter Hornbill Argos', accessed March 2024 Movebank study 

446659 CC_BY Movebank study 'MPIAB White Stork Greece Argos', accessed March 2024 Movebank study 

446663 CC_BY Movebank study 'MPIAB White Stork Oriental Argos', accessed March 2024 Movebank study 

446667 CC_BY Movebank study 'MPIAB White Stork South African Population Argos', accessed March 2024 Movebank study 
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481458 CC_BY https://doi.org/10.5441/001/1.f3qt46r2 Dataset DOI (Movebank) 

978749 CC_BY 

Bauer H-G, Fiedler W, Heine G, Seier I. 2011. Bestandsdynamik, Verbreitung und 

Brutbiologie der Rostgans Tadorna ferruginea am Bodensee und Hochrhein: negative 

Auswirkungen auf einheimische Vogelarten? Ornithologische Jahreshefte Baden-

Württemberg. 27:103-121. 

Article or report with no DOI 

1481243 CC_0 https://doi.org/10.5441/001/1.2k536j54 Dataset DOI (Movebank) 

1495582 CC_BY https://pubs.er.usgs.gov/publication/70134558 Paper DOI or PURL 

1518377 CC_BY https://pubs.er.usgs.gov/publication/70134558 Paper DOI or PURL 

1760349 CC_0 https://doi.org/10.1111/j.1365-2664.2008.01589.x Paper DOI or PURL 

1764627 CC_0 https://doi.org/10.5441/001/1.j900f88t Dataset DOI (Movebank) 

1818825 CC_BY Movebank study 'Forest Elephant Telemetry Programme', accessed March 2024 Movebank study 

1823143 CUSTOM 
Movebank study 'White-faced capuchin, GPS Crofoot Barro Colorado Island, Panama', 

accessed March 2024 
Movebank study 

1898591 CC_BY Movebank study 'MPIAB White Stork Prinzesschen', accessed March 2024 Movebank study 

1902221 CC_BY Movebank study 'Collared Peccary on BCI', accessed March 2024 Movebank study 

1918503 CUSTOM https://doi.org/10.1111/j.1469-1795.2011.00454.x Paper DOI or PURL 

2147218 CC_0 https://doi.org/10.1016/j.biocon.2010.03.041 Paper DOI or PURL 

2151381 CUSTOM 

Reid N, Harrison AT. 2010. Post-release GPS tracking of hand-reared Irish hare Lepus 

timidus hibernicus leverets, Slemish, Co. Antrim, Northern Ireland. Conserv Evidence. 7:32-

38. 

Article or report with no DOI 

2231619 CC_BY 

Eichhorn G. 2008. Tracking migratory geese. In: Eichhorn G, editor. Travels in a changing 

world: flexibility and constraints in migration and breeding of the barnacle goose [thesis]. 

[Groningen (NL)]: University of Groningen. p. 25-31. 

Article or report with no DOI 

2760899 CUSTOM Movebank study 'Frigatebirds breeding at Iguana Island, Panama', accessed March 2024 Movebank study 

2911040 CC_0 https://doi.org/10.5441/001/1.3hp3s250 Dataset DOI (Movebank) 

2919708 CC_0 https://doi.org/10.5441/001/1.mf903197 Dataset DOI (Movebank) 

2923486 CC_0 https://doi.org/10.5441/001/1.41076dq1 Dataset DOI (Movebank) 

2927282 CC_BY Movebank study 'Lake Constance Ducks', accessed March 2024 Movebank study 

2930072 CC_0 https://doi.org/10.5441/001/1.35fs26kq Dataset DOI (Movebank) 
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2931895 CC_0 https://doi.org/10.5441/001/1.f32gn841 Dataset DOI (Movebank) 

2935351 CUSTOM Movebank study 'NPA HUJ MPIAB White Pelican E-Obs', accessed March 2024 Movebank study 

2943485 CC_0 https://doi.org/10.5441/001/1.s65q50j0 Dataset DOI (Movebank) 

2950149 CC_0 https://doi.org/10.5441/001/1.41076dq1 Dataset DOI (Movebank) 

2988309 CC_BY Movebank study 'Great Cormorant Lake Constance MPIAB', accessed March 2024 Movebank study 

2988321 CC_BY Movebank study 'MPIAB Great Egret', accessed March 2024 Movebank study 

2988333 CC_0 https://doi.org/10.5441/001/1.q986rc29 Dataset DOI (Movebank) 

3109235 CC_BY_NC https://doi.org/10.1098/rsos.150633 Paper DOI or PURL 

3615655 CC_0 https://doi.org/10.5441/001/1.s6t84pb5 Dataset DOI (Movebank) 

3780829 CC_BY Movebank study 'Eagle owl Reinhard Vohwinkel MPIAB', accessed March 2024 Movebank study 

3850406 CUSTOM https://doi.org/10.5441/001/1.2sr7mm39 Dataset DOI (Movebank) 

4846927 CC_BY_NC https://doi.org/10.3356/JRR-08-43.1 Paper DOI or PURL 

5666500 CC_BY_NC https://doi.org/10.17433/6.2016.50153395.253-261 Paper DOI or PURL 

6250087 CC_BY_NC Movebank study 'Short-eared Owl & Northern Harrier - NYSDEC', accessed March 2024 Movebank study 

6459871 CC_BY_NC Movebank study 'Peregrine Falcon - NYSDEC', accessed March 2024 Movebank study 

6770990 CC_BY Movebank study 'MPIAB PNIC hurricane frigate tracking', accessed March 2024 Movebank study 

6981683 CC_BY_NC https://doi.org/10.5441/001/1.ct8sk835 Dataset DOI (Movebank) 

7002955 CC_BY Movebank study 'HUJ MPIAB White Stork GSM E-Obs', accessed March 2024 Movebank study 

7023252 CC_0 https://doi.org/10.5441/001/1.3q2131q5 Dataset DOI (Movebank) 

7073245 CUSTOM https://doi.org/10.1111/jav.02629 Paper DOI or PURL 

7249090 CC_0 https://doi.org/10.5441/001/1.b3b511d2 Dataset DOI (Movebank) 

7423317 CUSTOM https://doi.org/10.3356/JRR-15-81.1 Paper DOI or PURL 

7431347 CC_BY https://doi.org/10.5441/001/1.k29d81dh Dataset DOI (Movebank) 

7895692 CC_BY https://doi.org/10.5441/001/1.rj5sc2bk Dataset DOI (Movebank) 

8008999 CC_BY Movebank study 'LifeTrack White Stork South Africa', accessed March 2024 Movebank study 

8019591 CC_BY Movebank study 'Missouri Bison Tracking Project', accessed March 2024 Movebank study 

8191213 CC_BY https://doi.org/10.1111/j.1744-7429.2012.00888.x Paper DOI or PURL 

8317873 CC_BY 
Movebank study 'Common/King Eiders; Nuuk/Disko Bay/Upernavik, Greenland; 

Mosbech/Merkel; 2002 and 2003', accessed March 2024 
Movebank study 
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8849813 CC_0 https://doi.org/10.1675/063.044.0309 Paper DOI or PURL 

8863543 CC_BY Movebank study 'HUJ MPIAB White Stork E-Obs', accessed March 2024 Movebank study 

8868155 CUSTOM Movebank study 'Osprey Bierregaard North and South America', accessed March 2024 Movebank study 

8927992 CC_BY Movebank study 'LifeTrack - Evros Delta', accessed March 2024 Movebank study 

9480191 CUSTOM https://doi.org/10.1111/j.1600-0706.2011.19441.x Paper DOI or PURL 

9493881 CC_BY Movebank study 'LifeTrack White Stork Uzbekistan', accessed March 2024 Movebank study 

9651291 CC_BY https://doi.org/10.5441/001/1.385gk270 Dataset DOI (Movebank) 

10006517 CC_0 
Movebank study 'Thick-billed Murres; Gilchrist; Digges Island, Canada', accessed March 

2024 
Movebank study 

10157679 CC_BY https://doi.org/10.1126/sciadv.1500931 Paper DOI or PURL 

10204361 CC_0 Movebank study 'Pandion haliaetus Osprey - SouthEast Michigan', accessed March 2024 Movebank study 

10236270 CC_BY https://doi.org/10.1111/2041-210X.13767 Paper DOI or PURL 

10449318 CC_BY Movebank study 'LifeTrack White Stork Loburg', accessed March 2024 Movebank study 

10449535 CC_BY https://doi.org/10.1111/2041-210X.13767 Paper DOI or PURL 

10449698 CC_BY Movebank study 'HUJ MPIAB White Stork GSM 2013', accessed March 2024 Movebank study 

10511147 CUSTOM https://doi.org/10.5441/001/1.nf80477p Dataset DOI (Movebank) 

10596067 CC_BY https://doi.org/10.1111/2041-210X.13767 Paper DOI or PURL 

10763606 CC_BY https://doi.org/10.1126/sciadv.1500931 Paper DOI or PURL 

10857031 CC_0 https://doi.org/10.5441/001/1.bg0v5531 Dataset DOI (Movebank) 

11017705 CUSTOM https://doi.org/10.5441/001/1.8dc0v84m Dataset DOI (Movebank) 

11223924 CC_BY Movebank study 'Bean Goose Anser fabalis Finnmark.', accessed March 2024 Movebank study 

11468393 CUSTOM https://doi.org/10.5441/001/1.5jd56s8h Dataset DOI (Movebank) 

11815535 CC_0 https://doi.org/10.5441/001/1.1r1s4v8d Dataset DOI (Movebank) 

11948467 CC_0 Movebank study 'NCSU Mammalogy Campus Carnivores', accessed March 2024 Movebank study 

12112706 CC_BY https://doi.org/10.1111/jav.01707 Paper DOI or PURL 

12170798 CC_0 https://doi.org/10.5441/001/1.8764q39q Dataset DOI (Movebank) 

13978569 CC_BY Movebank study 'Striated Caracara Falkland Islands', accessed March 2024 Movebank study 

14261492 CC_BY_NC Movebank study 'Brown bear Slovenia 1993-1999', accessed March 2024 Movebank study 

14288429 CC_BY_NC Movebank study 'Khulan Mongolia GPS-ARGOS 2002-2008', accessed March 2024 Movebank study 
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14291019 CC_BY_NC Movebank study 'Wolves Mongolia 2003-2005', accessed March 2024 Movebank study 

14381504 CC_BY Movebank study 'TBMUCOMU.GastonMontevecchi.NWAtlantic', accessed March 2024 Movebank study 

14512695 CC_BY https://doi.org/10.5441/001/1.250 Dataset DOI (Movebank) 

14671003 CC_BY Movebank study 'Hooded Vulture Africa', accessed March 2024 Movebank study 

14703885 CC_BY Movebank study 'Levant Sparrowhawk Armenia', accessed March 2024 Movebank study 

15661938 CC_BY https://doi.org/10.5441/001/1.44cb3946 Dataset DOI (Movebank) 

16557786 CUSTOM Movebank study 'Pet Cat Germany MPIAB', accessed March 2024 Movebank study 

16748598 CC_0 https://doi.org/10.5441/001/1.62s17b4v Dataset DOI (Movebank) 

16880941 CC_0 https://doi.org/10.5441/001/1.46ft1k05 Dataset DOI (Movebank) 

16924201 CUSTOM Movebank study 'Eurasian Griffon Vultures 1 Hz HUJ (Israel)', accessed March 2024 Movebank study 

17196801 CC_BY_NC Movebank study 'False Killer Whales - Hawaiian Islands- PIFSC', accessed March 2024 Movebank study 

17469219 CC_BY_NC Movebank study 'Egrets & Herons', accessed March 2024 Movebank study 

17471653 CUSTOM https://doi.org/10.5441/001/1.33159h1h Dataset DOI (Movebank) 

18993393 CC_0 https://doi.org/10.1371/journal.pone.0109097 Paper DOI or PURL 

19148474 CUSTOM https://doi.org/10.5441/001/1.f01815nq Dataset DOI (Movebank) 

19411459 CC_0 https://doi.org/10.5441/001/1.3c4fv0m4 Dataset DOI (Movebank) 

20202974 CC_BY https://doi.org/10.5441/001/1.4n2501f5 Dataset DOI (Movebank) 

20873986 CC_0 Movebank study 'LifeTrack Bald Eagle', accessed March 2024 Movebank study 

21231406 CC_BY https://doi.org/10.5441/001/1.ck04mn78 Dataset DOI (Movebank) 

21897548 CUSTOM https://doi.org/10.5441/001/1.fh860r2f Dataset DOI (Movebank) 

24442409 CC_BY https://doi.org/10.5441/001/1.v1cs4nn0 Dataset DOI (Movebank) 

25166516 CC_BY https://doi.org/10.1111/2041-210X.13767 Paper DOI or PURL 

25558387 CUSTOM Movebank study 'Lesser Kestrel Rehab Ramat Hanadiv', accessed March 2024 Movebank study 

28691134 CC_BY 
Movebank study 'Broad-winged Hawk habitat use, range, and movement ecology', accessed 

March 2024 
Movebank study 

29799425 CC_0 https://doi.org/10.5441/001/1.ps244r11 Dataset DOI (Movebank) 

31888520 CUSTOM https://doi.org/10.5441/001/1.5k6b1364 Dataset DOI (Movebank) 

31987083 CUSTOM https://doi.org/10.5441/001/1.5d3f0664 Dataset DOI (Movebank) 
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33622846 CC_0 
Movebank study 'Thick-billed Murres; Gilchrist; Cape Graham Moore, Canada', accessed 

March 2024 
Movebank study 

33643212 CC_0 https://doi.org/10.5441/001/1.8c56f72s Dataset DOI (Movebank) 

34551859 CUSTOM https://doi.org/10.5441/001/1.c6q8353q Dataset DOI (Movebank) 

36121409 CUSTOM https://doi.org/10.5441/001/1.82652t83 Dataset DOI (Movebank) 

37350671 CC_0 https://doi.org/10.5441/001/1.14sm8k1d Dataset DOI (Movebank) 

40008075 CC_BY 
Movebank study 'Black-legged Kittiwakes; Mallory/Gaston/Akearok, Prince Leopold Island, 

Nunavut, Canada', accessed March 2024 
Movebank study 

40012605 CC_BY 
Movebank study 'Thick-billed Murres; Gaston/Akearok, Prince Leopold Island, Nunavut, 

Canada', accessed March 2024 
Movebank study 

40906102 CC_0 http://hdl.handle.net/2286/R.A.93648 Paper DOI or PURL 

42451582 CC_BY_NC 
Movebank study 'Long-billed Curlew Migration from the Intermountain West', accessed March 

2024 
Movebank study 

43747715 CC_BY 
Movebank study 'Common/King Eiders; East Bay Island, Nunavut; Gilchrist/Mosbech/Sonne 

2001 and 2003', accessed March 2024 
Movebank study 

45989874 CUSTOM Movebank study 'Bald eagle / Haliaeetus leucocephalus / Bullis', accessed March 2024 Movebank study 

47430992 CUSTOM https://doi.org/10.5441/001/1.f7j8vt43 Dataset DOI (Movebank) 

47449884 CC_0 https://doi.org/10.5441/001/1.8q8m8q2f Dataset DOI (Movebank) 

49520609 CC_0 https://doi.org/10.5441/001/1.38f467s7 Dataset DOI (Movebank) 

49535504 CUSTOM https://doi.org/10.5441/001/1.s9s86319 Dataset DOI (Movebank) 

49904341 CC_0 https://doi.org/10.1098/rspb.2008.1202 Paper DOI or PURL 

53460105 CC_BY https://doi.org/10.5441/001/1.kn0816jn Dataset DOI (Movebank) 

54108884 CUSTOM https://doi.org/10.5441/001/1.32rf091b Dataset DOI (Movebank) 

56232621 CUSTOM Movebank study 'Elephants Java FZG MPIAB DAMN', accessed March 2024 Movebank study 

58672150 CC_BY https://doi.org/10.5441/001/1.nn55rh75 Dataset DOI (Movebank) 

62400821 CUSTOM https://doi.org/10.5441/001/1.s528h83q Dataset DOI (Movebank) 

63770020 CUSTOM Movebank study 'pteropus alecto Sunshine Coast', accessed March 2024 Movebank study 

64283289 CC_0 https://doi.org/10.5441/001/1.289p5s77 Dataset DOI (Movebank) 

66480086 CC_0 https://doi.org/10.5441/001/1.m3b75054 Dataset DOI (Movebank) 
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67281010 CC_BY Movebank study 'NC Wood Stork Tracking', accessed March 2024 Movebank study 

68964337 CC_BY_NC https://doi.org/10.5441/001/1.4rr97k10 Dataset DOI (Movebank) 

69142590 CUSTOM https://doi.org/10.5441/001/1.bc72jg61 Dataset DOI (Movebank) 

69724677 CC_0 Movebank study 'FTZ Geese Wadden Sea', accessed March 2024 Movebank study 

71961236 CUSTOM https://doi.org/10.5441/001/1.tc76g560 Dataset DOI (Movebank) 

72289508 CC_BY_NC https://doi.org/10.1371/journal.pone.0092277 Paper DOI or PURL 

74496970 CC_BY https://doi.org/10.5441/001/1.78152p3q Dataset DOI (Movebank) 

76367850 CC_BY https://doi.org/10.5441/001/1.4192t2j4 Dataset DOI (Movebank) 

77253173 CC_BY_NC https://doi.org/10.1676/1559-4491-132.1.1 Paper DOI or PURL 

78970444 CUSTOM Movebank study 'Painted Bunting ABM 2015', accessed March 2024 Movebank study 

79094631 CUSTOM Movebank study 'Sperm whale CRC NW Atlantic', accessed March 2024 Movebank study 

79206236 CC_BY https://doi.org/10.5441/001/1.4v8q16qf Dataset DOI (Movebank) 

83912796 CC_0 https://doi.org/10.5441/001/1.1n4d187p Dataset DOI (Movebank) 

92261778 CC_BY Movebank study 'LifeTrack Whooper Swan Latvia', accessed March 2024 Movebank study 

99265106 CC_0 https://doi.org/10.5441/001/1.vk36vq82 Dataset DOI (Movebank) 

101348064 CUSTOM Movebank study 'Jaguar Conservation in the Caatinga Biome', accessed March 2024 Movebank study 

108322181 CUSTOM https://doi.org/10.5441/001/1.td50n8q0 Dataset DOI (Movebank) 

108619038 CUSTOM 
Movebank study 'Osprey Bierregaard North and South America (2007-2013)', accessed 

March 2024 
Movebank study 

110074874 CUSTOM Movebank study 'Birds of prey Lithuania GPS 2014', accessed March 2024 Movebank study 

113636867 CUSTOM Movebank study 'Kittiwakes2015', accessed March 2024 Movebank study 

121041109 CC_BY https://doi.org/10.5441/001/1.q206rm6b Dataset DOI (Movebank) 

122281720 CC_BY https://doi.org/10.5441/001/1.k5v5539n Dataset DOI (Movebank) 

126103076 CC_BY_NC https://doi.org/10.5441/001/1.bs0s09c8 Dataset DOI (Movebank) 

126313959 CC_BY https://doi.org/10.5441/001/1.jb182ng4 Dataset DOI (Movebank) 

128184877 CUSTOM Movebank study 'White Stork Bulgaria', accessed March 2024 Movebank study 

129159787 CUSTOM https://doi.org/10.1371/journal.pone.0156688 Paper DOI or PURL 

133992043 CC_BY https://doi.org/10.5441/001/1.31c2v92f Dataset DOI (Movebank) 

136461320 CC_BY Movebank study 'The Leap of the Cat', accessed March 2024 Movebank study 
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136953438 CC_0 https://doi.org/10.1088/1748-9326/ab71a0 Paper DOI or PURL 

140391801 CUSTOM https://doi.org/10.5441/001/1.1rc3hj8d Dataset DOI (Movebank) 

145038719 CC_BY https://doi.org/10.5441/001/1.282 Dataset DOI (Movebank) 

146932094 CUSTOM Movebank study 'Common Crane Lithuania GPS, 2015-2016', accessed March 2024 Movebank study 

150597370 CC_BY_NC 
Movebank study 'Northern Bald Ibis - Konrad Lorenz Research Station 2015', accessed 

March 2024 
Movebank study 

150764908 CUSTOM Movebank study 'Hybrid Spotted Eagles Lithuania GPS 2015-2021', accessed March 2024 Movebank study 

152496827 CUSTOM Movebank study 'Caspian Terns, Columbia Plateau, WA, 2016', accessed March 2024 Movebank study 

154820583 CC_BY Movebank study 'LifeTrack Griffon Vulture Croatia', accessed March 2024 Movebank study 

157278223 CC_0 https://doi.org/10.5441/001/1.3gc013f3 Dataset DOI (Movebank) 

163020445 CC_0 https://doi.org/10.5441/001/1.7tp81b7b Dataset DOI (Movebank) 

164144882 CUSTOM https://doi.org/10.5441/001/1.6p427t2f Dataset DOI (Movebank) 

171287018 CC_0 https://doi.org/10.5441/001/1.95r77m9k Dataset DOI (Movebank) 

172255794 CC_0 Movebank study 'Lifetrack Oilbirds Costa Rica', accessed March 2024 Movebank study 

173641633 CC_BY https://doi.org/10.5441/001/1.71r7pp6q Dataset DOI (Movebank) 

175720577 CC_BY https://doi.org/10.5441/001/1.s367rd3k Dataset DOI (Movebank) 

175963833 CUSTOM https://doi.org/10.5441/001/1.721tr877 Dataset DOI (Movebank) 

176207818 CC_BY Movebank study 'Stray Dogs Prishtina', accessed March 2024 Movebank study 

176770813 CC_BY https://doi.org/10.5441/001/1.3pt25757 Dataset DOI (Movebank) 

177002088 CC_0 https://doi.org/10.5441/001/1.t2212r18 Dataset DOI (Movebank) 

177841261 CC_0 https://doi.org/10.5441/001/1.kq7t609j Dataset DOI (Movebank) 

178797918 CC_BY https://doi.org/10.5441/001/1.406327g0 Dataset DOI (Movebank) 

178979729 CC_BY_NC https://doi.org/10.5441/001/1.7vr1k987 Dataset DOI (Movebank) 

178994931 CC_BY https://doi.org/10.1111/j.1600-0587.2012.07733.x Paper DOI or PURL 

180290122 CC_BY https://doi.org/10.5441/001/1.q4gn4q56 Dataset DOI (Movebank) 

182459847 CC_BY https://doi.org/10.5441/001/1.f89984gn Dataset DOI (Movebank) 

182746263 CC_0 https://doi.org/10.5441/001/1.143v2p2k Dataset DOI (Movebank) 

183209639 CC_BY_NC https://doi.org/10.5441/001/1.nk286sc0 Dataset DOI (Movebank) 

183770262 CC_0 https://doi.org/10.5441/001/1.44183438 Dataset DOI (Movebank) 
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184555533 CC_BY_NC https://doi.org/10.7717/peerj.3534 Paper DOI or PURL 

185780950 CC_BY_NC 
Movebank study 'Northern Bald Ibis - Konrad Lorenz Research Station 2016', accessed 

March 2024 
Movebank study 

186171846 CUSTOM https://doi.org/10.5441/001/1.5q5gn84d Dataset DOI (Movebank) 

186178781 CC_BY Movebank study 'Raptors NABU Moessingen public', accessed March 2024 Movebank study 

193545363 CC_0 https://doi.org/10.5441/001/1.7d8301h2 Dataset DOI (Movebank) 

193984609 CUSTOM Movebank study 'Waitati HSIMC WK1 and WK2', accessed March 2024 Movebank study 

194626601 CUSTOM Movebank study 'Purakaunui HSIMC WK1 and WK2', accessed March 2024 Movebank study 

194854525 CUSTOM Movebank study 'Karitane HSIMC WK1 and WK2', accessed March 2024 Movebank study 

195130114 CUSTOM Movebank study 'Port Chalmers HSIMC WK1 and WK2', accessed March 2024 Movebank study 

195375760 CUSTOM Movebank study 'Common Crane Lithuania GPS, 2016', accessed March 2024 Movebank study 

196932952 CC_0 https://doi.org/10.5441/001/1.15pq1m81 Dataset DOI (Movebank) 

205765709 CUSTOM https://doi.org/10.1002/ece3.3170 Paper DOI or PURL 

208092450 CC_BY https://doi.org/10.5441/001/1.73h2s043 Dataset DOI (Movebank) 

208413731 CC_BY https://doi.org/10.5441/001/1.h0t27719 Dataset DOI (Movebank) 

208672795 CC_0 https://doi.org/10.5441/001/1.c745vb70 Dataset DOI (Movebank) 

209824313 CC_BY https://doi.org/10.1111/j.1365-2664.2008.01466.x Paper DOI or PURL 

212096177 CC_BY https://doi.org/10.5441/001/1.c42j3js7 Dataset DOI (Movebank) 

213511247 CC_BY_NC https://doi.org/10.1111/ibi.12217 Paper DOI or PURL 

215137383 CC_BY_NC https://doi.org/10.18194/ws.00048 Paper DOI or PURL 

216040785 CC_BY https://doi.org/10.5441/001/1.p5bn656k Dataset DOI (Movebank) 

217784323 CC_BY https://doi.org/10.5441/001/1.37r2b884 Dataset DOI (Movebank) 

220078181 CC_BY_NC https://doi.org/10.5441/001/1.694p666h Dataset DOI (Movebank) 

225376313 CC_0 https://doi.org/10.5441/001/1.32m2335q Dataset DOI (Movebank) 

227843945 CC_BY https://doi.org/10.5441/001/1.rj857167 Dataset DOI (Movebank) 

229457444 CC_BY https://doi.org/10.3354/esr00239 Paper DOI or PURL 

236953686 CC_0 Movebank study 'LifeTrack Ducks Lake Constance', accessed March 2024 Movebank study 

242477586 CC_BY https://doi.org/10.5441/001/1.rt00m81v Dataset DOI (Movebank) 

243688044 CUSTOM https://doi.org/10.5441/001/1.b0g6rq1t Dataset DOI (Movebank) 
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245174184 CUSTOM Movebank study 'Mongolian Gazelle Mongolia WSCC', accessed March 2024 Movebank study 

247850178 CUSTOM Movebank study 'ACR Heron and Egret telemetry project', accessed March 2024 Movebank study 

248994009 CC_0 Movebank study 'Thick-billed murre Elliott Coats 2010', accessed March 2024 Movebank study 

249266943 CC_0 Movebank study 'Thick-billed murre Elliott Coats 2011', accessed March 2024 Movebank study 

249737372 CC_0 Movebank study 'Thick-billed murre Gilchrist and Elliott Digges 2016', accessed March 2024 Movebank study 

252807846 CC_0 https://doi.org/10.1007/s10336-017-1490-3 Paper DOI or PURL 

259966228 CUSTOM https://doi.org/10.5441/001/1.hm5nk220 Dataset DOI (Movebank) 

268904527 CC_0 https://doi.org/10.5441/001/1.6ss053tn Dataset DOI (Movebank) 

270079388 CC_0 
Movebank study 'Thick-billed murre Gilchrist Cape Graham Moore 2016', accessed March 

2024 
Movebank study 

274355544 CC_BY Movebank study 'Bill Cochran Peregrine falcon migration 1973-75', accessed March 2024 Movebank study 

277815715 CC_BY_NC Movebank study 'Ichthyaetus audouinii Corsica', accessed March 2024 Movebank study 

287187244 CC_0 Movebank study 'Thick-billed murre Gilchrist and Elliott Coats 2016', accessed March 2024 Movebank study 

288396691 CUSTOM https://doi.org/10.5441/001/1.67f77j31 Dataset DOI (Movebank) 

290656283 CUSTOM 
Movebank study 'Golden Snub-Nosed Monkeys (Rhinopithecus roxellana) in Baihe Nature 

Reserve, Sichuan, China', accessed March 2024 
Movebank study 

294524920 CC_0 https://doi.org/10.5441/001/1.q23p1t84 Dataset DOI (Movebank) 

295134472 CC_BY_NC Movebank study 'Plains zebra Chamaill√©-Jammes Hwange NP', accessed March 2024 Movebank study 

296027617 CUSTOM https://doi.org/10.5441/001/1.7856r086 Dataset DOI (Movebank) 

300222057 CC_0 https://doi.org/10.5441/001/1.pf315732 Dataset DOI (Movebank) 

302664172 CC_BY_NC 
Bohm H, Neilson E, de la Mare C, Boutin S. 2014. Wildlife habitat effectiveness and 

connectivity: moose ecology project summary report 2010-2012: Final report. 
Article or report with no DOI 

304527187 CC_BY Movebank study 'Sabine's Gulls in the Juan de Fuca Eddy', accessed March 2024 Movebank study 

304875150 CUSTOM https://doi.org/10.5441/001/1.n1r7ds5r Dataset DOI (Movebank) 

305974507 CUSTOM https://doi.org/10.5441/001/1.30r98tb3 Dataset DOI (Movebank) 

307786785 CC_BY_NC 
Movebank study 'African elephant (Migration) Chamaill√©-Jammes Hwange NP', accessed 

March 2024 
Movebank study 

312057662 CC_0 https://doi.org/10.5441/001/1.52nn82r9 Dataset DOI (Movebank) 

312267867 CC_0 Movebank study 'Solovki Larus Track', accessed March 2024 Movebank study 
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317481491 CUSTOM https://doi.org/10.5441/001/1.c741t5b6 Dataset DOI (Movebank) 

318843635 CUSTOM https://doi.org/10.5441/001/1.8b3k178b Dataset DOI (Movebank) 

326568799 CC_BY Movebank study 'Griffon Vulture Albstadt Salzburg (Gypsi)', accessed March 2024 Movebank study 

329155299 NA Movebank study 'ChicagoGooseProject (Ornitela)', accessed March 2024 Movebank study 

332044860 CC_BY https://doi.org/10.5441/001/1.bj96m274 Dataset DOI (Movebank) 

334874110 CUSTOM Movebank study 'Unlocking Curious Minds 2017: Cat tracking', accessed March 2024 Movebank study 

348283339 CC_BY_NC https://doi.org/10.5441/001/1.c6b47s0r Dataset DOI (Movebank) 

348687678 CUSTOM https://doi.org/10.1073/pnas.0707711105 Paper DOI or PURL 

358865092 CC_0 Movebank study 'Thick-billed murre Gilchrist and Elliott Digges 2015', accessed March 2024 Movebank study 

360546360 CUSTOM https://doi.org/10.5441/001/1.4h490c02 Dataset DOI (Movebank) 

363865056 CUSTOM https://doi.org/10.5441/001/1.66n12c36 Dataset DOI (Movebank) 

369184377 CC_BY_NC https://doi.org/10.5441/001/1.04qr5q47 Dataset DOI (Movebank) 

374990463 CUSTOM https://doi.org/10.5441/001/1.b800b7c3 Dataset DOI (Movebank) 

376145741 CC_0 Movebank study 'Thick-billed murre Elliott Coats 2013', accessed March 2024 Movebank study 

377236888 CC_0 Movebank study 'Snail Kite Brazil', accessed March 2024 Movebank study 

384172482 CC_BY https://doi.org/10.5441/001/1.sv6335t3 Dataset DOI (Movebank) 

384868221 CC_BY_NC Movebank study 'White-tailed Eagle  Poland.', accessed March 2024 Movebank study 

384882516 CC_BY_NC Movebank study 'Spotted eagles NE Poland', accessed March 2024 Movebank study 

394802766 CC_BY https://doi.org/10.1111/gcb.15497 Paper DOI or PURL 

395654442 CC_0 Movebank study 'Plumbeous Pigeon Brazil', accessed March 2024 Movebank study 

399246220 CC_BY_NC https://doi.org/10.5441/001/1.61896g63 Dataset DOI (Movebank) 

399353330 CC_BY_NC https://doi.org/10.1111/ecog.05111 Paper DOI or PURL 

404275330 CUSTOM Movebank study 'Siberian crane Grus Mongolia', accessed March 2024 Movebank study 

404939825 CC_0 https://doi.org/10.5441/001/1.k8n02jn8 Dataset DOI (Movebank) 

406811869 CC_BY_NC https://doi.org/10.5441/001/1.pk5ps1r3 Dataset DOI (Movebank) 

412206724 CC_BY_NC https://doi.org/10.5441/001/1.j682ds56 Dataset DOI (Movebank) 

416289710 CC_BY https://doi.org/10.1098/rstb.2017.0385 Paper DOI or PURL 

430263960 CUSTOM 
Movebank study 'Bald Eagle (Haliaeetus leucocephalus) in the Pacific Northwest', accessed 

March 2024 
Movebank study 
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434277141 CUSTOM 
Movebank study 'GPS tracking of Snares penguins during egg incubation 2003', accessed 

March 2024 
Movebank study 

438644854 CC_0 https://www.fws.gov/uploadedFiles/Migration and Wintering Areas of American Bitterns.pdf Paper DOI or PURL 

439735878 CC_BY https://doi.org/10.1371/journal.pone.0223139 Paper DOI or PURL 

444539014 CUSTOM https://doi.org/10.5441/001/1.72hh609t Dataset DOI (Movebank) 

446053425 CC_0 https://doi.org/10.5066/P9KBR79C Dataset DOI 

450192766 CC_BY_NC https://doi.org/10.5441/001/1.qr133162 Dataset DOI (Movebank) 

452187673 CC_BY https://doi.org/10.5441/001/1.65h5s5p2 Dataset DOI (Movebank) 

462476569 CC_0 https://doi.org/10.5441/001/1.7n747m19 Dataset DOI (Movebank) 

463520202 CUSTOM https://doi.org/10.5441/001/1.1j802v05 Dataset DOI (Movebank) 

466196195 CUSTOM https://doi.org/10.5441/001/1.pk8g6s2h Dataset DOI (Movebank) 

467005392 CUSTOM https://doi.org/10.5441/001/1.46t5141d Dataset DOI (Movebank) 

467031755 CC_0 https://doi.org/10.1038/s41598-020-76071-9 Paper DOI or PURL 

467034665 CC_0 https://doi.org/10.1038/s41598-020-76071-9 Paper DOI or PURL 

467037497 CC_0 https://doi.org/10.1002/1438-390X.12008 Paper DOI or PURL 

467038889 CC_0 https://doi.org/10.1139/as-2019-0042 Paper DOI or PURL 

467107447 CC_BY https://doi.org/10.5441/001/1.kk38017f Dataset DOI (Movebank) 

468460067 CC_BY https://doi.org/10.5441/001/1.295 Dataset DOI (Movebank) 

475878514 CC_BY_NC https://doi.org/10.1016/j.biocon.2020.108930 Paper DOI or PURL 

492444603 CC_0 https://doi.org/10.1371/journal.pone.0205742 Paper DOI or PURL 

494680989 CUSTOM https://doi.org/10.5441/001/1.3pk82706 Dataset DOI (Movebank) 

500843885 CUSTOM Movebank study 'Royal Norfolk Show', accessed March 2024 Movebank study 

501787846 CC_BY_NC https://doi.org/10.1016/j.biocon.2020.108930 Paper DOI or PURL 

501903109 CUSTOM Movebank study 'Red Kite MPI-AB Baden-Wuerttemberg', accessed March 2024 Movebank study 

505156776 CC_BY_NC Movebank study 'Graugans Zugverhalten Neusiedler See', accessed March 2024 Movebank study 

506722909 CC_0 https://doi.org/10.5066/F7TH8KVH Dataset DOI 

506737915 CC_0 https://doi.org/10.5066/P9UKHJ22 Dataset DOI 

510147801 CUSTOM https://doi.org/10.5441/001/1.dn1b937k Dataset DOI (Movebank) 

532621861 CC_BY https://doi.org/10.1126/science.abb7080 Paper DOI or PURL 
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533427629 CC_0 https://doi.org/10.5441/001/1.7mf48770 Dataset DOI (Movebank) 

533575900 CC_BY_NC https://doi.org/10.5441/001/1.vv0ft02m Dataset DOI (Movebank) 

547404600 CC_0 https://doi.org/10.5066/P9NORY48 Dataset DOI 

560041066 CC_BY https://doi.org/10.5441/001/1.v8d24552 Dataset DOI (Movebank) 

565467203 CC_BY Movebank study 'Arctic shorebird migration tracking study - Dunlin', accessed March 2024 Movebank study 

577905925 CC_BY https://doi.org/10.1111/1365-2656.13339 Paper DOI or PURL 

581719332 CC_BY_NC Movebank study 'Brown Pelican Raccoon Island LA 2014-2017', accessed March 2024 Movebank study 

604806671 CC_0 https://doi.org/10.5281/zenodo.6567022 Dataset DOI 

605129389 CUSTOM https://doi.org/10.5441/001/1.3nj3qj45 Dataset DOI (Movebank) 

606508137 CC_BY 
Movebank study 'Arctic shorebird migration tracking study - Semipalmated Sandpiper', 

accessed March 2024 
Movebank study 

613824346 CC_BY_NC https://doi.org/10.1098/rspb.2020.3164 Paper DOI or PURL 

613825248 CC_BY 
Movebank study 'MCP Rusty Blackbird Alberta, Alaska & New Hampshire', accessed March 

2024 
Movebank study 

618423679 CUSTOM https://doi.org/10.5441/001/1.5jp8mq2v Dataset DOI (Movebank) 

621703893 CC_BY_NC https://doi.org/10.5441/001/1.212g53s7 Dataset DOI (Movebank) 

630478736 CC_BY https://doi.org/10.5441/001/1.649s6f21 Dataset DOI (Movebank) 

643943383 CUSTOM Movebank study 'Griffon vulture [fdlmes.gr]', accessed March 2024 Movebank study 

650188969 CC_BY https://doi.org/10.5441/001/1.5ph88fk2 Dataset DOI (Movebank) 

654043458 CUSTOM https://doi.org/10.5441/001/1.m7j2263r Dataset DOI (Movebank) 

657674643 CC_BY https://doi.org/10.5441/001/1.ct72m82n Dataset DOI (Movebank) 

657965212 CC_BY https://doi.org/10.5441/001/1.46b0mq21 Dataset DOI (Movebank) 

658518884 CUSTOM Movebank study 'Eastern Wild Turkey_Margadant', accessed March 2024 Movebank study 

672882373 CC_BY_NC Movebank study 'Milvus_milvus_atlantismarcuard', accessed March 2024 Movebank study 

673728219 CC_BY http://purl.access.gpo.gov/GPO/LPS64886 Paper DOI or PURL 

681056756 CC_0 https://doi.org/10.5441/001/1.j25661td Dataset DOI (Movebank) 

714362126 CC_BY https://doi.org/10.1186/s12898-020-00299-2 Paper DOI or PURL 

727170503 CC_BY_NC Movebank study 'MCP Arctic Tern North America', accessed March 2024 Movebank study 

732458683 CC_0 https://doi.org/10.5441/001/1.d95m633h Dataset DOI (Movebank) 
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736029750 CC_BY_NC https://doi.org/10.5441/001/1.403h24q5 Dataset DOI (Movebank) 

746910348 CC_BY https://doi.org/10.5441/001/1.0786vv78 Dataset DOI (Movebank) 

788381694 CC_BY_NC https://doi.org/10.1111/1365-2656.13036 Paper DOI or PURL 

797650867 CUSTOM https://doi.org/10.5441/001/1.kk3bg2f4 Dataset DOI (Movebank) 

849807214 CC_0 https://doi.org/10.5441/001/1.f01v7r80 Dataset DOI (Movebank) 

854852176 CC_0 https://doi.org/10.5066/P978PX2X Dataset DOI 

861839307 CC_0 https://doi.org/10.5066/P9LUFGEF Dataset DOI 

887332716 CC_0 https://doi.org/10.5441/001/1.d5d912c4 Dataset DOI (Movebank) 

890556697 CC_0 https://doi.org/10.5441/001/1.j71640kh Dataset DOI (Movebank) 

893458555 CUSTOM Movebank study 'LifeTrack Vultures South Africa', accessed March 2024 Movebank study 

897981076 CC_0 https://doi.org/10.5441/001/1.5g4h5t6c Dataset DOI (Movebank) 

909521569 CC_BY_NC https://doi.org/10.1098/rsbl.2019.0797 Paper DOI or PURL 

913538699 CC_BY https://doi.org/10.5441/001/1.j0d889f0 Dataset DOI (Movebank) 

914913822 CC_0 https://doi.org/10.5441/001/1.hs79pk45 Dataset DOI (Movebank) 

915037836 CC_0 https://doi.org/10.5441/001/1.3833b9n1 Dataset DOI (Movebank) 

915166703 CC_0 https://doi.org/10.5441/001/1.n0m7gd47 Dataset DOI (Movebank) 

917901503 CC_0 https://doi.org/10.5441/001/1.v81b20p9 Dataset DOI (Movebank) 

917906795 CC_0 https://doi.org/10.5441/001/1.qv4p2cg7 Dataset DOI (Movebank) 

920007556 CC_0 https://doi.org/10.1038/s41598-020-76071-9 Paper DOI or PURL 

920008781 CC_0 https://doi.org/10.1111/ddi.12860 Paper DOI or PURL 

922263102 CC_0 https://doi.org/10.5281/zenodo.3552507 Dataset DOI 

924418031 CC_0 Movebank study 'Common Snipe GPS-GSM logger Poland-Russia', accessed March 2024 Movebank study 

927024278 CC_0 https://doi.org/10.5066/P90A6HW3 Dataset DOI 

927364554 CC_BY https://doi.org/10.5441/001/1.271 Dataset DOI (Movebank) 

930926243 CC_0 https://doi.org/10.1525/auk.2013.13010 Paper DOI or PURL 

932384583 CC_0 https://doi.org/10.5066/P9MMVP9I Dataset DOI 

933711994 CC_BY https://doi.org/10.5441/001/1.j484vk24 Dataset DOI (Movebank) 

938783961 CC_0 https://doi.org/10.5281/zenodo.3550093 Dataset DOI 

942509734 CC_BY https://irma.nps.gov/Datastore/DownloadFile/583612 Paper DOI or PURL 
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942774711 CC_0 https://doi.org/10.5441/001/1.3gg33bd4 Dataset DOI (Movebank) 

943122207 CC_BY https://doi.org/10.1016/j.cub.2017.11.009 Paper DOI or PURL 

943824007 CC_BY https://doi.org/10.5441/001/1.47h576f2 Dataset DOI (Movebank) 

944655375 CC_BY Movebank study 'Rough-legged Buzzard in variable environment', accessed March 2024 Movebank study 

958302149 CC_0 https://doi.org/10.5441/001/1.6v110sv8 Dataset DOI (Movebank) 

958426706 CC_BY_NC https://doi.org/10.5441/001/1.c45f2p05 Dataset DOI (Movebank) 

959756713 CC_0 https://doi.org/10.1002/ecy.2651 Paper DOI or PURL 

961039869 CUSTOM https://doi.org/10.5441/001/1.k20j58qt Dataset DOI (Movebank) 

965936538 CC_0 https://doi.org/10.5441/001/1.4c7h5d1g Dataset DOI (Movebank) 

985143423 CC_0 https://doi.org/10.5281/zenodo.3540799 Dataset DOI 

986040562 CC_0 https://doi.org/10.5281/zenodo.3541811 Dataset DOI 

1007425032 CC_0 https://doi.org/10.5441/001/1.6v5c77t3 Dataset DOI (Movebank) 

1007794443 CC_BY_NC https://doi.org/10.5441/001/1.ht5jf68h Dataset DOI (Movebank) 

1009590724 CC_0 https://doi.org/10.1515/ami-2018-0004 Paper DOI or PURL 

1023074898 CC_0 https://doi.org/10.5066/P93EF3TH Dataset DOI 

1026666852 CC_BY_NC https://doi.org/10.5441/001/1.md069588 Dataset DOI (Movebank) 

1027467132 CC_BY https://doi.org/10.1186/s40317-020-00207-x Paper DOI or PURL 

1030734949 CC_0 https://doi.org/10.5441/001/1.8ms7mm80 Dataset DOI (Movebank) 

1031414292 CUSTOM https://doi.org/10.5441/001/1.8ms50757 Dataset DOI (Movebank) 

1035523816 CUSTOM Movebank study 'Honey Buzzard Pernis apivorus NE Poland ', accessed March 2024 Movebank study 

1042359945 CC_BY https://doi.org/10.5441/001/1.6m6h9s33 Dataset DOI (Movebank) 

1049685237 CC_0 https://doi.org/10.5441/001/1.ms87s2m6 Dataset DOI (Movebank) 

1049826825 CC_0 https://doi.org/10.5441/001/1.r9g07dr8 Dataset DOI (Movebank) 

1071101052 CC_0 https://doi.org/10.5441/001/1.t5n4s456 Dataset DOI (Movebank) 

1071134107 CC_0 https://doi.org/10.5441/001/1.282vr7kd Dataset DOI (Movebank) 

1073231887 CC_BY https://doi.org/10.3356/jrr-14-54.1 Paper DOI or PURL 

1077432441 CC_0 https://doi.org/10.5441/001/1.5bd6pq55 Dataset DOI (Movebank) 

1080341217 CC_0 https://doi.org/10.5441/001/1.3th8b5q3 Dataset DOI (Movebank) 

1080341737 CC_0 https://doi.org/10.5441/001/1.3264ss3v Dataset DOI (Movebank) 
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1081716933 CC_BY Movebank study 'Tracking Data for Lesser Scaup (Aythya affinis)', accessed March 2024 Movebank study 

1087068449 CC_0 https://doi.org/10.5441/001/1.cp97k9j1 Dataset DOI (Movebank) 

1088836380 CC_BY 
Movebank study 'Carnivore movements near Black Rock Forest New York', accessed March 

2024 
Movebank study 

1091848505 CC_0 https://doi.org/10.5066/P9FZ4OJW Dataset DOI 

1093338949 CC_BY https://doi.org/10.5441/001/1.tj291471 Dataset DOI (Movebank) 

1099562810 CC_0 https://doi.org/10.5281/zenodo.3734898 Dataset DOI 

1109134970 CC_0 Movebank study 'json-api-test', accessed March 2024 Movebank study 

1115272968 CC_0 https://doi.org/10.5441/001/1.702j854s Dataset DOI (Movebank) 

1120749252 CC_BY https://doi.org/10.5441/001/1.295 Dataset DOI (Movebank) 

1123149708 CC_BY_NC Movebank study 'Ivory gull N Greenland 2018/19', accessed March 2024 Movebank study 

1127417283 CC_0 https://doi.org/10.1111/jav.02464 Paper DOI or PURL 

1169168747 CC_0 https://doi.org/10.5441/001/1.1q2c075p Dataset DOI (Movebank) 

1169957016 CC_0 https://doi.org/10.5066/P9B091HG Dataset DOI 

1207331095 CC_0 https://doi.org/10.5066/P9SOW6V2 Dataset DOI 

1208105916 CC_0 Movebank study 'Caspian Gulls - Poland', accessed March 2024 Movebank study 

1208480466 CC_0 https://doi.org/10.5066/P983BSVQ Dataset DOI 

1209072652 CC_0 https://doi.org/10.5066/P992BR5E Dataset DOI 

1211010154 CC_0 https://doi.org/10.5066/P9Y5PQY3 Dataset DOI 

1212921445 CC_0 https://doi.org/10.5066/P902U2RO Dataset DOI 

1214247548 CC_0 https://doi.org/10.5066/P9L9EIUI Dataset DOI 

1219442736 CC_0 https://doi.org/10.5441/001/1.675pd8k5 Dataset DOI (Movebank) 

1228020669 CC_BY_NC https://doi.org/10.1525/auk.2008.125.1.214 Paper DOI or PURL 

1229945587 CC_0 
Movebank study 'Common Crane 2020 (Lithuanian University of Educational Studies; LEU)', 

accessed March 2024 
Movebank study 

1241071371 CC_0 https://doi.org/10.1002/ece3.7165 Paper DOI or PURL 

1245488040 CC_0 
Movebank study 'Foraging flights of Japanese greater horseshoe bat (data from Fujioka et al. 

2020)', accessed March 2024 
Movebank study 

1251847150 CC_BY https://doi.org/10.1371/journal.pone.0240056 Paper DOI or PURL 
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1252230318 CC_0 Movebank study 'White stork Ciconidae Western Poland', accessed March 2024 Movebank study 

1256063497 CC_BY_NC 
Movebank study 'Arctic fox (Vulpes lagopus) - Argos - Greenland (Hochstetter)', accessed 

March 2024 
Movebank study 

1256071627 CC_BY_NC 
Movebank study 'Arctic fox (Vulpes lagopus) - Argos - Greenland (Zackenberg)', accessed 

March 2024 
Movebank study 

1256073450 CC_BY_NC 
Movebank study 'Arctic fox (Vulpes lagopus) - Argos - Greenland (Karupelv)', accessed 

March 2024 
Movebank study 

1258895879 CC_0 https://doi.org/10.5281/zenodo.10209520 Dataset DOI 

1259686571 CC_0 https://doi.org/10.5281/zenodo.5075868 Dataset DOI 

1260886163 CC_0 https://doi.org/10.5441/001/1.k6b630mv Dataset DOI (Movebank) 

1263827241 CC_0 https://doi.org/10.5441/001/1.4bt7365c Dataset DOI (Movebank) 

1266784970 CC_BY_NC Movebank study 'Corvus corone [ID_PROG 883]', accessed March 2024 Movebank study 

1278021460 CC_0 https://doi.org/10.5281/zenodo.5735405 Dataset DOI 

1283461962 CC_0 https://doi.org/10.5441/001/1.s6r7r28b Dataset DOI (Movebank) 

1284391628 CC_0 https://doi.org/10.5441/001/1.761jk64n Dataset DOI (Movebank) 

1286005281 CC_0 Movebank study 'boar_study_austria', accessed March 2024 Movebank study 

1300703741 CC_BY_NC https://doi.org/10.5441/001/1.g2n3ps20 Dataset DOI (Movebank) 

1300780234 CC_BY_NC https://doi.org/10.5441/001/1.s07tk38d Dataset DOI (Movebank) 

1322558986 CC_BY https://doi.org/10.5441/001/1.sg2s0f7q Dataset DOI (Movebank) 

1326534946 CC_BY 
Movebank study 'Black-legged Kittiwake Rissa tridactyla Middleton Island', accessed March 

2024 
Movebank study 

1338487915 CC_0 https://doi.org/10.5441/001/1.477cd5fs Dataset DOI (Movebank) 

1344681768 CC_0 
Movebank study 'White-bellied Sea-Eagle (Haliaeetus leucogaster) movements post-

rehabilitation and release', accessed March 2024 
Movebank study 

1351344771 CC_0 https://doi.org/10.1016/j.polar.2020.100552 Paper DOI or PURL 

1371322147 CC_0 https://doi.org/10.5441/001/1.8qf0ct89 Dataset DOI (Movebank) 

1371484814 CC_0 https://doi.org/10.5441/001/1.c2c52046 Dataset DOI (Movebank) 

1371529289 CC_0 https://doi.org/10.5441/001/1.51h30m06 Dataset DOI (Movebank) 

1371882702 CC_BY_NC https://doi.org/10.5441/001/1.034jj41h Dataset DOI (Movebank) 
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1375204238 CC_BY_NC https://doi.org/10.1371/journal.pone.0244298 Paper DOI or PURL 

1376966969 CC_BY https://doi.org/10.1071/MU13112 Paper DOI or PURL 

1381110575 CC_BY Movebank study 'Kivi Kuaka [ID_PROG 1099] ', accessed March 2024 Movebank study 

1381387450 CC_BY https://doi.org/10.1002/ece3.3322 Paper DOI or PURL 

1393954358 CC_BY_NC Movebank study 'Cathartes aura MPIAB Cuba', accessed March 2024 Movebank study 

1395952585 CC_0 https://doi.org/10.5441/001/1.715k46g2 Dataset DOI (Movebank) 

1401935050 CC_0 https://doi.org/10.5441/001/1.nr8qv005 Dataset DOI (Movebank) 

1402467516 CC_0 https://doi.org/10.5441/001/1.23n2m412 Dataset DOI (Movebank) 

1404033416 CC_0 Movebank study 'NC Breeding ABDU', accessed March 2024 Movebank study 

1406291704 CC_BY Movebank study 'Jaguar Rescue', accessed March 2024 Movebank study 

1406461989 NA 
Movebank study 'Baltic Seabird Stora Karls√∂ (Uria aalge & Alca torda)', accessed March 

2024 
Movebank study 

1410035327 CC_0 https://doi.org/10.5441/001/1.rj21g1p1 Dataset DOI (Movebank) 

1415844328 CC_BY https://doi.org/10.5441/001/1.22kk5126 Dataset DOI (Movebank) 

1416160002 CC_BY_NC 
Movebank study 'Annual Movements of Bicknell‚Äôs Thrush (Catharus bicknelli) from Light-

level Geolocation', accessed March 2024 
Movebank study 

1418292565 CC_0 https://doi.org/10.5066/P9ELFTSV Dataset DOI 

1419917362 CC_BY https://doi.org/10.1675/063.038.0106 Paper DOI or PURL 

1420256397 CC_0 https://doi.org/10.5066/F7FQ9TP6 Dataset DOI 

1421896275 CC_0 https://doi.org/10.5441/001/1.d73t7vt8 Dataset DOI (Movebank) 

1426277950 CC_BY https://doi.org/10.5441/001/1.82b5h1rk Dataset DOI (Movebank) 

1429664821 CC_BY_NC https://doi.org/10.1016/j.biocon.2016.02.034 Paper DOI or PURL 

1433022345 CC_BY_NC Movebank study 'Eastern whip-poor-will connectivity', accessed March 2024 Movebank study 

1436452445 CC_0 https://doi.org/10.1002/jwmg.403 Paper DOI or PURL 

1437646021 CC_BY https://doi.org/10.1002/jwmg.1006 Paper DOI or PURL 

1445058753 CC_0 Movebank study 'Larus heuglini', accessed March 2024 Movebank study 

1448377103 CC_0 https://doi.org/10.5441/001/1.r0h6725k Dataset DOI (Movebank) 

1448409403 CC_BY_NC Movebank study 'Lapwing NFW Vanellus Vanellus', accessed March 2024 Movebank study 

1450495172 CC_0 https://doi.org/10.1676/11-146.1 Paper DOI or PURL 
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1480583194 CC_BY https://doi.org/10.5441/001/1.352qf1cv Dataset DOI (Movebank) 

1497315344 CC_BY 
https://www.researchgate.net/publication/282242274_Loop_migration_by_a_Western_Yellow

-billed_Cuckoo_wintering_in_the_Gran_Chaco 
Paper DOI or PURL 

1498695900 CC_BY Movebank study 'ICARUS Russia Cuckoo Yenisey', accessed March 2024 Movebank study 

1531481854 CC_0 Movebank study 'ICARUS Ascension Island Government', accessed March 2024 Movebank study 

1539583795 CC_0 Movebank study 'ICARUS Cuckoo Holland', accessed March 2024 Movebank study 

1541820092 CC_0 Movebank study 'ICARUS Turkey Cagan', accessed March 2024 Movebank study 

1542147820 CC_0 Movebank study 'ICARUS Bhutan Sherub', accessed March 2024 Movebank study 

1542155599 CC_0 Movebank study 'ICARUS Mongolia cuckoos Nymba', accessed March 2024 Movebank study 

1542161732 CC_0 Movebank study 'ICARUS Cameroon Tom Smith', accessed March 2024 Movebank study 

1542192442 CC_BY_NC Movebank study 'ICARUS Turtle doves', accessed March 2024 Movebank study 

1542206798 CC_BY_NC Movebank study 'ICARUS Cuckoo Fred Jiguet [ID_PROG 1189]', accessed March 2024 Movebank study 

1543123177 CC_0 Movebank study 'ICARUS Seychelles Sooty terns', accessed March 2024 Movebank study 

1544910859 CC_BY https://doi.org/10.1016/j.gecco.2021.e01522 Paper DOI or PURL 

1552174975 CC_0 Movebank study 'ICARUS Eurasian Jay', accessed March 2024 Movebank study 

1554008783 CC_0 https://doi.org/10.3354/meps12144 Paper DOI or PURL 

1562253659 CC_0 Movebank study 'LifeTrack White Stork Sarralbe [ID_PROG 1093]', accessed March 2024 Movebank study 

1563857083 CC_BY_NC https://doi.org/10.1080/13658816.2013.850170 Paper DOI or PURL 

1566232520 CC_0 https://doi.org/10.5441/001/1.vr6d4p42 Dataset DOI (Movebank) 

1575973021 CC_BY_NC https://doi.org/10.5441/001/1.hg1v55ct Dataset DOI (Movebank) 

1605024900 CC_0 Movebank study 'Forest Park Living Lab', accessed March 2024 Movebank study 

1605797471 CC_0 https://doi.org/10.5281/zenodo.5653310 Dataset DOI 

1605798640 CC_0 https://doi.org/10.5281/zenodo.5653441 Dataset DOI 

1605799506 CC_0 https://doi.org/10.5281/zenodo.5653477 Dataset DOI 

1605802367 CC_0 https://doi.org/10.1111/ibi.13035 Paper DOI or PURL 

1605803389 CC_0 https://doi.org/10.5281/zenodo.5647596 Dataset DOI 

1609400843 CC_0 https://doi.org/10.5281/zenodo.6599272 Dataset DOI 

1623175929 CC_0 Movebank study 'MPIAB Wiesner Chamois Conservation ', accessed March 2024 Movebank study 

1623435186 CC_0 https://doi.org/10.3354/esr01108 Paper DOI or PURL 
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1668665047 CC_BY_NC 

Leipert U, Wong JB, Hahn S. 2021. Autumn migration and wintering area of a whinchat 

(Saxicola rubetra) from Western Lusatia (East Germany). Ber Vogelwarte Hiddensee. 24:7-

11. 

Article or report with no DOI 

1671751878 CC_BY_NC Movebank study 'Tchad Redneck Ostrich', accessed March 2024 Movebank study 

1685854071 CC_0 https://doi.org/10.5066/P9JH3EXV Dataset DOI 

1701931040 CC_0 Movebank study 'Honey Buzzard Care Centre Release S Germany', accessed March 2024 Movebank study 

1707353581 CC_0 Movebank study 'White-lipped peccary_Reyna-Hurtado_Calakmul', accessed March 2024 Movebank study 

1718959411 CC_0 https://doi.org/10.1016/j.anbehav.2014.01.020 Paper DOI or PURL 

1720094461 CC_BY Movebank study 'Richard's Pipit (Anthus richardi)', accessed March 2024 Movebank study 

1720694224 CC_0 Movebank study 'USU: Coyote and Puma (Fishlake NF, UT)', accessed March 2024 Movebank study 

1724475305 CC_0 Movebank study 'Yellow-legged Gulls', accessed March 2024 Movebank study 

1725991696 CC_0 Movebank study 'BTO - Bangor 2021 - Black Guillemot', accessed March 2024 Movebank study 

1727177831 CC_0 Movebank study 'BTO - Copeland 2021 - Black Guillemot', accessed March 2024 Movebank study 

1728787796 CC_BY https://doi.org/10.5441/001/1.296 Dataset DOI (Movebank) 

1744814602 CC_BY https://doi.org/10.5441/001/1.t23vm852 Dataset DOI (Movebank) 

1748399252 CC_0 Movebank study 'ICARUS Pacific Coast Peregrine', accessed March 2024 Movebank study 

1762674843 CC_BY https://doi.org/10.5441/001/1.kt323qm0 Dataset DOI (Movebank) 

1767692280 CC_BY https://doi.org/10.5441/001/1.tj948m64 Dataset DOI (Movebank) 

1810804830 CC_BY https://doi.org/10.5441/001/1.p1m75qn1 Dataset DOI (Movebank) 

1830874036 CC_BY https://doi.org/10.1007/s10336-018-1597-1 Paper DOI or PURL 

1832666571 CC_BY_NC https://doi.org/10.1016/j.isci.2023.107050 Paper DOI or PURL 

1840125335 CC_BY_NC https://doi.org/10.5441/001/1.8c9b82qk Dataset DOI (Movebank) 

1841091905 CC_0 https://doi.org/10.5281/zenodo.5779130 Dataset DOI 

1852945982 CC_0 https://doi.org/10.5441/001/1.mn019k4d Dataset DOI (Movebank) 

1879445455 CC_BY Movebank study 'Poultry network Thailand 2022', accessed March 2024 Movebank study 

1894170572 CC_0 Movebank study 'Pet cat Germany MPIAB 2022', accessed March 2024 Movebank study 

1895314026 CC_BY https://doi.org/10.5441/001/1.k6s7916g Dataset DOI (Movebank) 

1895716931 CC_0 http://hdl.handle.net/1828/11698 Paper DOI or PURL 
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1897273090 CC_0 http://hdl.handle.net/1828/11698 Paper DOI or PURL 

1904388965 CC_BY https://doi.org/10.5441/001/1.fk899541 Dataset DOI (Movebank) 

1907973121 CC_BY_NC https://doi.org/10.5441/001/1.03ck4s52 Dataset DOI (Movebank) 

1909487338 CC_0 Movebank study 'Poultry network China 2022', accessed March 2024 Movebank study 

1910442974 CC_0 
Movebank study 'Purple martin Progne subis movement ecology in southern Quebec', 

accessed March 2024 
Movebank study 

1931904768 CC_0 Movebank study 'Thailand ducks 2022', accessed March 2024 Movebank study 

1941203363 CC_0 Movebank study 'South Africa vultures VfA MPIAB', accessed March 2024 Movebank study 

1953194738 CC_0 https://doi.org/10.1650/CONDOR-12-185-R2.1 Paper DOI or PURL 

1958514115 CC_BY_NC Movebank study 'The Danish Golden Eagle Project', accessed March 2024 Movebank study 

1963631608 CC_0 Movebank study 'Shelduck Italy ISPRA MPIAB', accessed March 2024 Movebank study 

1978212368 CC_BY https://doi.org/10.5441/001/1.558kn337 Dataset DOI (Movebank) 

1978859802 CC_BY https://doi.org/10.5441/001/1.384g5hc7 Dataset DOI (Movebank) 

1990733838 CC_0 https://doi.org/10.5066/P95B6K20 Dataset DOI 

1996135412 CC_BY_NC 
Movebank study 'Semipalmated Sandpiper movement and habitat use in Northeast Brazil', 

accessed March 2024 
Movebank study 

1996478990 CC_0 https://doi.org/10.5066/P9ECETBG Dataset DOI 

2007011428 CC_BY https://doi.org/10.1111/ecog.05581 Paper DOI or PURL 

2066005750 CC_BY_NC https://doi.org/10.5441/001/1.vp61g6gd Dataset DOI (Movebank) 

2066073145 CC_BY_NC https://doi.org/10.5441/001/1.tn4h3kt0 Dataset DOI (Movebank) 

2066076253 CC_BY_NC https://doi.org/10.5441/001/1.b285q8gh Dataset DOI (Movebank) 

2088496890 CC_BY https://doi.org/10.5441/001/1.kg210889 Dataset DOI (Movebank) 

2088516816 CC_BY https://doi.org/10.5441/001/1.hr82ph6n Dataset DOI (Movebank) 

2105214573 CC_0 
Movebank study 'North-East American Canada goose migration 2015-2021', accessed March 

2024 
Movebank study 

2116900796 CC_BY 
Movebank study 'A case of home range analysis of Japanese Sparrowhawks during the 

nestling period ', accessed March 2024 
Movebank study 

2120324708 CC_0 https://doi.org/10.1080/00063657.2012.728194 Paper DOI or PURL 
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Gavashelishvili A, McGrady MJ. 2007. Radio-satellite telemetry of a territorial Bearded Vulture 

Gypaetus barbatus in the Caucasus. Vulture News. 56:4-13. 
Article or report with no DOI 

2130389462 CC_0 
McGrady MJ, Gavashelishvili A. 2006. Tracking vultures from the Caucasus into Iran. 

Podoces. 1(1/2):21-26. 
Article or report with no DOI 

2190520177 CC_0 Movebank study 'Larus michahellis X Larus cachinnans hybrids', accessed March 2024 Movebank study 

2217728245 CC_0 
Movebank study 'HG_JUVENILE - Juvenile herring gulls (Larus argentatus, Laridae) hatched 

at the southern North Sea coast (Belgium)', accessed March 2024 
Movebank study 

2235625496 CC_BY_NC 
Movebank study 'Millfarm bobcat (Lynx rufus) study in Ancram, New York', accessed March 

2024 
Movebank study 

2258814165 CC_BY https://doi.org/10.5441/001/1.fs61hr7v Dataset DOI (Movebank) 

2272852276 CC_BY_NC Movebank study 'Gulls - Minsk', accessed March 2024 Movebank study 

2277774459 CC_BY_NC Movebank study 'Brown Pelican Leberg Gulf of Mexico 2019', accessed March 2024 Movebank study 

2290252202 CC_BY https://doi.org/10.5441/001/1.g51fs0jv Dataset DOI (Movebank) 

2296102400 CC_BY https://doi.org/10.5441/001/1.vd7jb526 Dataset DOI (Movebank) 

2297102844 CC_BY https://doi.org/10.5441/001/1.8vt33535 Dataset DOI (Movebank) 

2298738353 CC_0 https://doi.org/10.5281/zenodo.10055493 Dataset DOI 

2313947453 CC_0 https://doi.org/10.5281/zenodo.10055132 Dataset DOI 

2378397732 CC_0 Movebank study 'GFHRadio', accessed March 2024 Movebank study 

2391441038 CC_BY https://doi.org/10.5441/001/1.vr276ns3 Dataset DOI (Movebank) 

2398637362 CC_BY_NC 
Movebank study '(EBD) Lesser Kestrel (Falco naumanni) Senegal, MERCURIO-SUMHAL', 

accessed March 2024 
Movebank study 

2405949088 CC_0 https://doi.org/10.5441/001/1.7nv75953 Dataset DOI (Movebank) 

2425475445 CC_0 Movebank study 'Vulture Conservation Bangladesh', accessed March 2024 Movebank study 

2434921399 CC_0 Movebank study 'Blackbird Czechia ICARUS TinyFox 2022', accessed March 2024 Movebank study 

2478104452 CC_BY_NC https://doi.org/10.5441/001/1.4q2t4fn8 Dataset DOI (Movebank) 

2478177417 CC_BY_NC https://doi.org/10.5441/001/1.74pf3n2p Dataset DOI (Movebank) 

2526306516 CC_BY_NC Movebank study 'Satellite tracking of Goosander in Scotland', accessed March 2024 Movebank study 

2529657945 CC_BY Movebank study 'Migratlane [ID_PROG 1275]', accessed March 2024 Movebank study 

2607915878 CC_BY_NC Movebank study 'Churchill red and Arctic fox spatial ecology', accessed March 2024 Movebank study 
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2611337538 CC_0 Movebank study 'CLSW_Nebraska_2022', accessed March 2024 Movebank study 

2630711281 CC_BY_NC https://doi.org/10.5441/001/1.5km7v2s3 Dataset DOI (Movebank) 

2636372210 CC_BY https://doi.org/10.5441/001/1.gm93267b Dataset DOI (Movebank) 

2711309904 CC_BY_NC 
Movebank study 'Yellow-throated Bunting (Emberiza elegans) Amur/Russia', accessed March 

2024 
Movebank study 

2736765655 CC_0 Movebank study 'Elephant Research - Ivory Coast - Collar 1630', accessed March 2024 Movebank study 

2742048829 CC_0 Movebank study 'Elephant Research - Ivory Coast - Collar 2970', accessed March 2024 Movebank study 

2742086566 CC_0 Movebank study 'Elephant Research - Ivory Coast - Collar 5990', accessed March 2024 Movebank study 

2783096023 CC_0 
Movebank study 'Red Knot Tracking Project, Mispillion Harbor, DE - Delaware Shorebird 

Project', accessed March 2024 
Movebank study 

2804692115 CC_BY https://doi.org/10.5441/001/1.251 Dataset DOI (Movebank) 

2830157729 CC_0 Movebank study 'Chicago BCNH Project', accessed March 2024 Movebank study 

2873131778 CC_BY_NC https://doi.org/10.5441/001/1.287 Dataset DOI (Movebank) 

2886960828 CC_BY Movebank study 'Homing pigeon flight kinematics', accessed March 2024 Movebank study 

2915700754 CC_0 Movebank study 'Bubulcus ibis_Vollot_ENVT_65_ID_PROG1035', accessed March 2024 Movebank study 

2930370782 CC_BY https://doi.org/10.5441/001/1.291 Dataset DOI (Movebank) 

2944153255 CC_0 https://doi.org/10.5441/001/1.292 Dataset DOI (Movebank) 

2961927604 CC_BY_NC 
Movebank study '(EBD) Lesser Kestrel (Falco naumanni) Spain, MERCURIO-SUMHAL', 

accessed March 2024 
Movebank study 

2970193504 CC_BY_NC 
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accessed March 2024 
Movebank study 
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March 2024 
Movebank study 

3046636757 CC_0 https://doi.org/10.3955/046.084.0107 Paper DOI or PURL 
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March 2024 
Movebank study 



24 

3073786945 CC_BY Movebank study 'Nhumirim Carnivores', accessed March 2024 Movebank study 
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Movebank study 
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Movebank study 
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Movebank study 'Movement patterns of seed dispersing spotted nutcrackers (Nucifraga 

caryocatactes)', accessed March 2024 
Movebank study 
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Movebank study 'Bar-tailed Godwit geolocator tracking New Zealand 2008-2014', accessed 

March 2024 
Movebank study 

3389607769 CC_BY Movebank study 'Red Knot geolocator tracking New Zealand 2013', accessed March 2024 Movebank study 

3392345835 CC_BY 
Movebank study 'Effects of artificial feeding on post-fledging movements of Egyptian vultures', 

accessed March 2024 
Movebank study 

3523044095 NA Movebank study 'Galapgoas barn owl project 20170322', accessed March 2024 Movebank study 
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