
Despite these challenges, it has been a very successful year for us with a record number of new projects, many 
new species, new countries and many new study approaches. This may be a subjective assessment, but the 
proportion of innovative approaches has increased sharply as well, focusing on increasingly challenging study 
questions and "difficult" species. And that went hand in hand with the publication of so many excellent articles in 
2022. We can't wait to see the results of the last waves of projects. 2023 will be even more amazing. 

 

 

 

 

 

 

During this year’s company get-together in late November in Southern Bavaria winter was finally here as we 
climbed to the summit of the “Baumgartenschneid”. Below a couple of pictures of our crew and a long overdue 
introduction of us:  

 

 

 

 

 

 

Dear customers, 
we hope that you had a good and rewarding year 2022 and that you were able to 

accomplish your plans and fieldwork. 

2022 Newsletter 

It has been a challenging year for us. The general supply chain situation has massively affected our 
production as well as our suppliers and we have been working hard to secure all critical parts and 
components. The supply chain will continue to be very difficult in 2023 so we would like to ask our 
customers to plan their projects as far in advance as possible to account for longer lead times in 
our production.  

 

e-obs crew 

Franz (left): I am a mechanical engineer by training, but 
wildlife in general and birds in particular have been a lifelong 
passion. I am very grateful to be able to combine my 
engineering background with wildlife tracking and animal 
monitoring challenges. 

Marc: I have been with e-obs for 7 years, working with tags 
and tracking for nearly 15 years now. I am a biologist and 
found my niche as the link between you in the field and the 
technical part of the work done by my colleagues. 

Wolfgang: As a nature-loving enthusiastic engineer since 
childhood, I am very happy to be able to contribute to the 
understanding of our wildlife with our products. 

Andreas: As a mathematician who is very interested in 
ornithology, I found the perfect opportunity to combine my 
interests at e-obs. As an all-rounder, I do tasks like 
construction, programming and organising production. 

 

 

 

 

 

 

 

 



Over the years e-obs customers have conducted brilliant studies and regularly publish their work.                 
In 2022 we were informed about ~ 40 publications in peer reviewed journals so far.  

A great selection of species and topics.  
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 We had to simplify the citations. Please excuse us if we did not represent you correctly. 
We try to stay up to date with e-obs related publications, but if we missed your publication, please let us 

know and we will add it to our paper library on our homepage. 
 

And again, you are doing great work. Please keep us in the loop too. List us as your logger manufacturer, 
inform us about a new publication  and tag us on social media. We will surely spread it as best as possible. 
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From the Field: The incredible intelligence of vultures – 
and how we learn from it 

Wildlife biologists from the Leibniz Institute for Zoo and Wildlife Research (Leibniz-IZW) and high-tech specialists 
from the Fraunhofer Institute for Integrated Circuits IIS want to better understand the endangered vultures and 
their native ecosystems with the help of highly specialised technology. In doing so, they aim at developing ways 
and means to respond more quickly and efficiently to the challenges of global environmental change. A key role 
in this is played by animal tags that constantly produce high-resolution data on the position and behaviour of 
vultures and provide new insights into the world of animals. 

One use case shows the outstanding sensory performance and swarm intelligence of vultures and the potential 
that lies in the real-time analysis of their behaviour for science-based conservation: Wildlife diseases are 
ubiquitous in nature, and anthrax, for example, is also part of everyday life in the savannahs of southern Africa. 
However, since endangered animal species can face existential danger in the event of large outbreaks of 
contagious diseases, and since certain diseases can also spread to farm animals and even humans, accurate and 
up-to-date knowledge about the incidence of infections in a region is valuable. When and where animals die, 
when and where this takes place at an unusual rate – that is what the vultures know. The birds fly at great 
heights over the landscape every day and can detect their conspecifics as well as all activities on the ground from 
several kilometres away. If a dead animal lies in the savannah, the vulture knows about it within a very short 
time. And thanks to a fascinating communication system between conspecifics, which has not yet been fully 
explained scientifically, not just one but sometimes dozens or hundreds of vultures land at the corresponding 
location a few minutes after the sighting of a carcass. 

  
Dr. Jörg Melzheimer (melzheimer@izw-berlin.de), IZW Berlin, +49-30-5168-462, twitter: @joergmelzheimer 

In German there is a saying about the knowledge of vultures: 
“What the vulture knows” is meant as a means not having to 
mention the devil and his malicious insights into every deed. 
What surely did not start as a compliment, actually is one: 
Vulture perceive and know A LOT about the world they inhabit 
and this knowledge is of great value for environmental science 
and nature conservation. It is now the starting point for the work 
of the GAIA Initiative, an alliance of research institutes, 
conservation organizations and private companies.  

mailto:melzheimer@izw-berlin.de
mailto:melzheimer@izw-berlin.de
mailto:melzheimer@izw-berlin.de


From the Field: The incredible intelligence of vultures – 
and how we learn from it 

With the help of almost 200 e-obs transmitters of the latest generation, which the vultures carry on their backs, 
the Leibniz-IZW team can hack into the vulture matrix, so to speak. In 2022, the team led by Dr Melzheimer and 
Dr Aschenborn equipped 50 white-backed vultures in Namibia with the transmitters in a first trapping operation, 
and another 150 are to follow in 2023 all across Africa. Thanks to the animals' large home ranges, the tags are 
now diligently collecting GPS and ACC data in large areas, which will then land on the desk of the specialists for 
artificial intelligence at the Leibniz- IZW. Around 15 million high-resolution GPS data points with corresponding 
ACC data were already analysed. With the help of AI-based behavioural recognition, the team can now 
determine very precisely what a vulture does when and where – feeding, for example. This allows identifying so-
called “feeding clusters” that can be can be visited and examined by colleagues in the field. In this way the team 
can detect local outbreaks of wildlife diseases much faster and more and more accurately than before. 

 GAIA is designed as a network of animal, human and artificial intelligence. The data from the animal tags help to 
understand the vultures and their ecosystems, to recognise environmental problems and to contribute to their 
management with the help of future technologies. Within GAIA, the German Aerospace Center (DLR) funds two 
research and development projects: GAIA-Sat-IoT (Guardian of the wild using Artificial Intelligence Applications 
and Satellite-based IoT Networks) and SyNaKI (Synergy of natural and artificial intelligence in the swarm). 
 
 
 



From the Field: Dublin Hareport; tracking the movements 
of an airside population of hares at an international 

airport 

Introduction & Methods 
 
Airfield environments can be attractive to wildlife, but animal movement can be 
high risk to maneuvering aircraft, resulting in wildlife-aircraft collisions (or 
‘strikes’) if animals enter into active parts of the airfield, such as runways and 
taxiways. In the grasslands at Dublin International Airport (Republic of Ireland), 
resides a population of Irish hare (Lepus timidus hibernicus) who have been 
involved in an increasing number of strike events since 1997. In order to gain a 
greater understanding of how this population are utilizing the airfield and 
particularly when they are engaging with active areas, five Model 1A Light collars 
(e-obs) were deployed in November 2021, onto 4 male and 1 female hare. Hares 
were coded as 8581-8585. GPS collars were programmed to record movement 
24 hours a day, but the GPS fix schedule depended on hare activity levels. A GPS 
fix was taken every 10 minutes when a minimum threshold of variance (>5000) 
was met, with a GPS fix taken every 6 hours during periods of low activity. We 
isolated movements with active areas, defined as the linear intersections of the 
path connecting two consecutive GPS fixes with runways or taxiways.  

Results 
 
Collars recorded for an average of 222 days (SD ±24), spanning from December 5th- August 22nd, with our final 
dataset consisting of 91,682 GPS locations. Across all five individuals, 5% of movements (paths) included an 
intersection with an active area. The proportion of movements intersecting active areas varied between 
individuals, varying between 0.2-12.6% of movements. On average, 4.3 (range 0-65) active area intersections 
were recorded per collared hare, per day with variation recorded across individuals (Figure 1). Investigating the 
circadian pattern in which these interaction events occurred, interactions peaked between 05:00-07:59 (24%), 
with some variation between seasons (Figure 2). This was particularly for the summer months when activity 
peaked between 00:00-03:59 (28% of interactions).  

  
Samantha Ball (Samantha.ball@ucc.ie) , Anthony Caravaggi, Gerry Keogh & Fidelma Butler 
Collaborators: University College Cork, Daa Dublin Airport and the Irish Research Council 

 



From the Field: Dublin Hareport; tracking the movements 
of an airside population of hares at an international 

airport 

Results (2) 
 
Utilising the entire dataset, 95% Kernel Density Utilisation Distribution found that home range sizes varied 
between individuals, ranging from 12.22ha (8585) to 36ha (8581), with an average home range size of 27.6ha 
(±SD 9.27). Two hares incorporated active areas into their home ranges, with 395m and 534m of runway 16-34 
being incorporated by 8581 and 8582 respectively and 1,004m of taxiway 10L-28R incorportated by 8582. We 
also identified that collective cumulative distance was greatest for April (503km; x̅=3.35km; ±SD 2.67km) and 
May (505km; x̅= 3.26km; ±SD 2.93km), coinciding with peak breeding behaviour at the airfield and when the 
highest proportion of strike events are recorded (12%).  

 Implications 
 
Here we present the first known study to investigate the movement ecology of a resident mammal population 
within an airfield environment using GPS devices, in addition to indicating the suitability of such devices for 
utilisation airside for studying the spatial ecology of a resident  mammal population.  As identifying patterns as to 
when high-risk species are entering active areas is essential to the development of strike mitigation measures, 
such devices could prove invaluable to wildlife hazard management, benefitting airfield managers and wildlife 
populations. Future work will utilise accelerometer data to further inform hare behaviour and active area 
utilisation.  
 
 
 

Temporal intersections of Irish hare with active areas at Dublin Airport (December 2021-August 2022). Light grey shaded 
areas demonstrate the range of sunrise and sunset times through the study period (i.e., 21st June vs. 21st December). Dark 
grey shaded areas demonstrate hours of darkness across the whole study. 

  
Samantha Ball (Samantha.ball@ucc.ie) , Anthony Caravaggi, Gerry Keogh & Fidelma Butler 
Collaborators: University College Cork, Daa Dublin Airport and the Irish Research Council 

 



From the Field: Turkey tagging in the USA. A long story 
with still many questions to solve 
 

Our study aims to determine the factors influencing wild turkey reproductive success in an agricultural landscape 
in northern Missouri. Specific goals are to study nest site habitat selection and factors that influence nest success, 
survival of pouts (the name given to wild turkey chicks) and habitat use of wild turkey broods. To this end we are 
GPS tagging female wild turkeys and using location and ACC data to track movements, nesting activities and 
habitat selection throughout the reproductive season. We focus on females because wild turkeys are uniparental 
and males play no role in caring for nests or young.  

The wild turkey is a large charismatic species, that is an exceptionally popular game bird in the United States. A 
combination of habitat loss and over-hunting severely reduced the range and size of North America’s wild turkey 
population, to the point the species was largely absent from large portions of its original range by the early 1900’s. 
However, dedicated conservation efforts started in the 1950’s have restored and even expanded wild turkey 
populations beyond their original range, in what is often considered one of the greatest conservation success stories 
in North America. In recent decades, declines in reproductive output and potential declines in population densities 
have been recorded, which has drawn the attention of management agencies and researchers. Although many 
theories exist, the exact causes of declines in reproductive output are unknown.  

A GPS tagged wild turkey 
is released by Ph.D. 
student Alisha Mosloff. 

Movements of a female turkey and her brood during the first 72 hours after the nest 
(yellow dot) hatched. Red stars indicate night time roost locations. 

  
Michael Byrne, PhD (byrneme@missouri.edu), University of Missouri, +1-573-882-9516 

mailto:melzheimer@izw-berlin.de


Additionally, we are capturing and radio tracking poults to 
assess survival, and collecting data on environmental 
factors that may influence reproductive success, including 
weather, vegetation, forage availability, and abundance 
and distribution of predators. This ecosystem-level 
approach will allow us to determine the relative 
contribution of different environmental factors to turkey 
reproductive success. We are also taking advantage of ACC 
informed GPS scheduling to collect high resolution 
movement data at different life history stages. For 
example, we can observe in detail how often incubating 
females leave their nest and where they go, which will 
provide insight into habitat requirements within close 
proximity of potential net sites, and the influence of 
individual behavior on nesting success. By collecting GPS 
locations at 10-minute intervals during the brood rearing 
season we can better understand how wild turkeys with 
young use habitat, and correlate movements and habitat 
use with poult survival. 
 

High resolution (10 second burst of GPS locations every minute) 
movements of a wild turkey that left her nest (Yellow circle) during the 
incubation period. Recess movements from 3 separate days are shown, all 
of which occurred midday and lasted for about an hour. 

This winter will mark the start of the third of a four year project. To date we have GPS tagged 75 turkeys, and 
hope to tag 100 more over the next two field seasons. We have documented 93 nest attempts, of which ~20% 
successfully hatched. Predation, either of the eggs or the incubating female has been the primary cause of nest 
failure. We have found turkeys place their nests in forested and open habitat types with approximately equal 
frequency. Survival of poults  to 28 days post-hatch is ~50%, with the majority of mortalities occurring within the 
first 2-weeks, before the young are able to fly. Although more analyses are required, edges between forests and 
open habitats appear to be heavily used by females with young. We are quickly filling up hard drives with not 
only movement data, but also data from weather stations, vegetation surveys, arthropod surveys, and predator 
surveys. Once field work has completed, our team will be able to really dig in and pull out the secrets within the 
numbers. Our results will provide information to management agencies on effective strategies to manage wild 
turkey populations, as well as provide insight into the behavioral ecology of this interesting bird.  

From the Field: Turkey tagging in the USA. A long story 
with still many questions to solve 
 



The whole team at e-obs is very grateful that you placed your trust in us and we 
would like to thank you for the opportunity to be part of your projects. We hope 

we kept our promises, and we keep our fingers crossed that your projects 
continue to be as successful as possible. 

We would like to let you know that your expertise and feedback is highly 
welcome in order to improve existing and future products. Please do not hesitate 
to contact us about your ideas and plans, we are happy to help wherever we can. 

We wish everyone successful last weeks in 2022, Merry Christmas and all the 
best for the upcoming year. Stay safe out there. We are looking forward to 

hearing from you in 2023, 

Your e-obs Team 

If you  do not wish to receive emails from us, a simple email with NO to contact@e-obs.de suffices. 
 

e-obs GmbH / Oberhachinger Str. 38 / 82031 Grünwald / GERMANY 
Phone: +49(0)89-6494 8610 o 12 / FAX Nr: +49(0)8153-887 2559 / www.e-obs.de 

Amtsgericht: München, HRB: 177691 / Geschäftsführer: Franz Kümmeth, Wolfgang Heidrich 
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