
Dear customers,
another challenging year has passed. Our thoughts are with all 

those who are seriously affected by the pandemic, and we wish you all 
the best for the future.

e-obs news

2021 Newsletter

We at e-obs are grateful that in 2021 we have been able to continue to work with you on a wide range of 
ongoing and new projects. We have been able to improve our tracking system and we are proud about a set of 
new features we introduced during this year. We are happy to share some of these projects and developments 
with all of you. 

A new portfolio

Our bird tags “Bird Solar UMTS 25 / 27g” featuring powerful inertial measurement units (IMU) have been 
introduced in multiple projects with great success. We are now introducing the IMU feature to most of our 
mammal collars and some of the bird tags. We only won't be able to offer it for the smallest collars (Collar 1AA 
and 1A Light)  and the smaller Bird Solar UHF tags (Bird Solar 10g and Bird Solar 15g). Updates on the new 
portfolio will follow soon.

New logger features

The next generation of collars and loggers not only offers new features such as the IMU sensor, but also new 
programming options. It remains our goal to provide you with a tool for high-resolution tracking, small-scale 
movement analysis and detailed behavioral studies. 
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Tech news

Weired news

e-obs community
2021 has been another year without conferences and face-face contacts which makes your 

commitment and activity in the social media even more important. Again, we eagerly followed your 
amazing projects, pictures and posts on Facebook and Twitter. 

A big shout-out to all of you: 

Fieldwork

Science newsCommunity

Cooperation

And so much more ...

SciShow news

2021 was great and we want more. Please follow us on Facebook and Twitter and more importantly, please tag 
and include us whenever possible. We are looking forward to see even more of #AnimalTracking and #eobs.

https://www.facebook.com/eobsSupport
https://twitter.com/_eobs_


The fieldwork may have suffered in 2021,  but when it comes to publications, you have outdone yourselves 
again. Once more, we have 40+ per reviewed papers out from e-obs users about e-obs logger data. It is 
great to see what's possible combining brilliant scientists, spectacular species and working hardware. 

e-obs publications in 2021

• Serieys et al., Road-crossings, vegetative cover, land use and poisons interact to influence corridor 
effectiveness. Biological Conservation_Science Direct

• Rotics et al., Early-life behavior predicts first-year survival in a long-distance avian migrant. Proc. R. Soc. B

• Evans et al, Physiological implications of life at the forest interface of oil palm agriculture: blood profiles of wild 
Malay civets (Viverra tangalunga). Conservation Physiology

• Evans et al, Space-use patterns of Malay civets (Viverra tangalunga) persisting within a landscape fragmented by 
oil palm plantations. Landscape Eco

• Arkumarev et al., Using GPS and accelerometry data to study the diet of a top avian scavenger, Bird Study

• Taubmann et al., Wind energy facilities affect resource selection of capercaillie Tetrao urogallus, BioOne

• LÓPEZ–LÓPEZ et al., Tri-axial accelerometry shows differences in energy expenditure and parental effort 
throughout the breeding season in long-lived raptors, Current Zoology

• García et al., Null effects of the Garcelon harnessing method and transmitter type on soaring raptors, IBIS

• Arkumarev et al., Seasonal dynamics in the exploitation of natural carcasses and supplementary feeding stations 
by a top avian scavenger. J Ornithol

• Klein et al., Visual analytics of sensor movement data for cheetah behavior analysis. J VIS

• Vikrant et al., The flight of the hornbill: drift and diffusion in arboreal avian movement. Sci Rep

• Brandes et al., behavior Classification on Giraffes (Giraffa camelopardalis) Using Machine Learning Algorithms on 
Triaxial Acceleration Data of Two Commonly Used GPS Devices and Its Possible Application for Their Management 
and Conservation. Sensors

• Pokrovsky et al., Longer days enable higher diurnal activity for migratory birds. J. Animal Ecology

• Mandl et al., Using GPS tracking for fruit bat conservation. Oryx

• Yu et al., An evaluation of machine learning classifiers for next-generation, continuous ethogram smart trackers
Movement Ecology

• Schwemmer et al., Spatio-temporal movement patterns and habitat choice of red foxes (Vulpes vulpes) and racoon 
dogs (Nyctereutes procyonoides) along the Wadden Sea coast. Eur J Wildl Res

• Klarevas-Irby et al., Efficient movement strategies mitigate the energetic cost of dispersal. Ecology Letters

• Jax et al., Health monitoring in birds using bio-loggers and whole blood transcriptomics. Sci Rep

• Engler et al., Movement patterns of the White-tailed Sea Eagle (Haliaeetus albicilla): post-fledging behavior, natal 
dispersal onset and the role of the natal environment. Ibis

• Patel et al., Transferring decision boundaries onto a geographic space: Agent rules extracted from movement data 
using classification trees. Transactions in GIS
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• Stamenov et al.,„Long-term lead intoxication of Griffon Vulture (Gyps fulvus Hablizl, 1783) supposedly the result of 
illegal shooting“. Ornis Hungarica

• Mengüllüoğlu et al., Female and male Eurasian lynx have distinct spatial tactics at different life-history stages in a 
high-density population. Ecology and Evolution

• Pike et al., Body size, sex and high philopatry influence the use of agricultural land by Galapagos giant tortoises. 
Oryx

• Enners et al.,Suitability of herring gulls (Larus argentatus) as indicators for detecting intertidal bivalve beds in the 
Wadden Sea. Sci Rep

• Pekarsky et al., Drivers of change and stability in the gut microbiota of an omnivorous avian migrant exposed to 
artificial food supplementation. Molecular Ecology

• Dobrev et al., Use and selection of roost sites by Eurasian Griffon Vultures Gyps fulvus in Bulgaria. Bird Study

• Kämmerle et al., Environmental and seasonal correlates of capercaillie movement traits in a Swedish wind farm.
Ecology and Evolution

• Mayer et al, Scared as a hare: effects of capture and experimental disturbance on survival and movement behavior 
of European hares, Wildlife Biology

• Raine et al., Marine distribution and foraging habitat highlight potential threats at sea for the Endangered Bermuda 
petrel Pterodroma cahow. Endangered Species Res. 

• Portas et al., GPS Telemetry Reveals a Zebra With Anthrax as Putative Cause of Death for Three Cheetahs in the 
Namib Desert. Front. Vet. Sci.

• Amélineau et al., Timing of spring departure of long distance migrants correlates with previous year’s conditions at 
their breeding site Biol. Lett.

• Havmøller et al., Arboreal monkeys facilitate foraging of terrestrial frugivores. Biotropica

• Migli et al., Spatial Ecology and Diel Activity of European Wildcat (Felis silvestris) in a Protected Lowland Area in 
Northern Greece. animals

• Giese et al., Using Machine Learning for Remote behavior Classification—Verifying Acceleration Data to Infer 
Feeding Events in Free-Ranging Cheetahs. Sensors

• Ratnayaka et al.. Urban habitat use and home ranges of fishing cats in Colombo, Sri Lanka. Mamm Biol

• Naniwadekar et al., Roost site use by Great (Buceros bicornis) and Wreathed (Rhyticeros undulatus) Hornbill and its 
implications for seed dispersal. Biotropica 

• Arkumarev et al., Seasonal and age-specific dynamics of the Griffon Vulture’s home range and movements in the 
Eastern Rhodopes. Ornis Hungarica 

. Please help us to find your articles, name us as logger manufacturer and let us know about publications.                   
We had to adjust the citations to keep it simple. If we missed yours, please let us know.
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From the Field: Andean Condor Fledglings
Firetail for IMU data and acc annotation

Andean condors are the heaviest soaring birds, 
and as such their costs of flapping flight are 
extremely high. Recent analyses have revealed 
just how good they are at using rising air to fly 
without flapping, showing that they flap less 
than 1% of their flight time [1]. In 2021, we 
equipped condor fledglings with modern e-obs 
tags. These provide us with 1Hz GPS fixes, 
acceleration bursts, environmental parameters 
and IMU orientation data. Combining these 
sources in Firetail [2] provides fascinating 
perspectives on flight effort and soaring 
strategy and valuable approaches to data 
annotation. Here, we share first insights into 
this data.

height profile

thermal cond.
1Hz GPS

Cyclic sinusoidal patterns visualized by time-dependent quaternions (or by Euler angles) point to regions
where a bird uses thermal updrafts to gain altitude. By overlaying these regions with predicted categories
from Firetail 7’s new acceleration segmentation algorithm, we observe that strong acceleration intensities –
indicative of flapping – occur when the thermal conditions break down (marked green). Interestingly, the
previous ascent of roughly 1500m is nearly effortless.

IMU bursts, 
orientation
with real-time 
preview

ACC segmentation

sinusoidal ascend peak descend

acceleration bursts

predicted segments



From the Field: Andean Condor Fledglings
Firetail for IMU data and acc annotation (2)

IMU data in combination with acceleration signatures helps 
us to discriminate stationary (upright, vertical tag position, 
cmp. left figure: tagged male condor) from takeoff and flying 
states. These patterns can be identified even from the low-
res GPS settings. Activities on the ground like feeding are 
indicated by associated increases in acceleration. In a 
context of tag orientation, we can more accurately interpret 
these movements. 

These preliminary aspects 
offer just a taste of what we 
think may be possible with 
this kind of data. Fast 
calibration, contextualization 
and segmentation tools 
provided by Firetail unveil 
the power inherent in IMU-
enabled tags. We expect that 
this detailed view will help 
us to deepen our 
understanding of flight 
strategies, flight costs and 
how both of these develop 
with age.

takeoffstationary flight

Contact us for more information on this project and Firetail:
Tobias Petri, support@firetail.de, www.firetail.de, Schäuffelhut Berger GmbH, 82008 Unterhaching, DE
Emily Shepard, e.l.c.shepard@swansea.ac.uk, Biosciences, Swansea University, Swansea, UK, SA2 8PP
Grupo de Investigaciones en Biología de la Conservación, Universidad Nacional del Comahue-CONICET, 

Quintral 1250, R8400FRF Bariloche, Argentina

[1] H.J. Williams, E.L.C. Shepard, M.D. Holton, P.A.E. Alarcón, R.P. Wilson, and S.A. Lambertucci (2020). Physical 
limits of flight performance in the heaviest soaring bird. Proceedings of the National Academy of Sciences, 

117(30), 17884-17890.
[2] M.C. Berger, T.H. Petri, M.A. Gentile, and F.J. Schäuffelhut (2021). Firetail – a fast and versatile software for 

the visualization and analysis of tagged animal data. Schäuffelhut Berger GmbH, http://www.firetail.de



As with the majority of bat species, very little is 
known about the ecology and behavior of the large 
Livingstone’s flying fox, Pteropus livingstonii. This 
fruit-eating bat occurs only on two islands of the 
Comoros archipelago (west of Madagascar), where its 
habitat is increasingly fragmented and degraded. 
With around 1200 individuals remaining, it was 
imperative to adapt conservation strategies to meet 
the ecological needs of this species. In 2019 
therefore, the NGO Dahari in collaboration with the 
University of Comoros, tagged and tracked two 
individuals to gain first insights into their movements 
across the landscape of Anjouan island. 

From the Field: Some tracks to remember…

Livingstone’s flying foxes at their roost site on Anjouan

Livingstone’s flying fox carrying a 15g Bird Solar tag. 
The recharge was very reliable as the animals were 

active during the day.

The Comorian landscape is marked by 
steep terrain and lush greenery made of 

mainly introduced plant species. 

A Livingstone’s flying fox in flight. 

There is something exceptionally rewarding about 
visualising a new batch of high-quality GPS data. A 
sense of achievement that turns into positive 
excitement when the studied species in question has 
never been tracked before. 



From the Field: Some tracks to remember… (2)

About the author:

Dr Isabella Mandl is a wildlife and conservation biologist who has worked for and collaborated with the NGO 
Dahari since 2018. She led the study on Livingstone’s flying fox movement behavior in 2019 and has been an 

active member of the IUCN Species Survival Commissions Bat Specialist Group since 2020.

Website: Daharicomores.org isabellamandl.com

Using 15g Bird Solar tags, that were attached to handmade collars, data were collected for up to ten months 
(the collars were designed to fall off after 6-12 months). The sampling frequency was set to 90 seconds when 
the bats were moving, which, in connection with the recorded acceleration data, allowed for detailed insights 
into flight paths, and potential feeding and roost sites (see also: 
https://www.cambridge.org/core/journals/oryx/article/using-gps-tracking-for-fruit-bat-
conservation/E567FF8236FED187690D6CDEC1C78DB6).

These sites were ground-truthed by the team of Comorian ecologists who confirmed that increased movement 
in nearby locations were indeed feeding sites, while three potential roosts could be identified and included in 
NGO’s bi-annual monitoring of the bat population.

The usefulness of these types of spatial data for conservation are often underestimated. But with a highly 
mobile species, a difficult terrain, and many unknown variables, being able to identify important pathways and 
resource sites is crucial for the protection of a threatened species, such as the Livingstone’s flying fox. The good 
news: more GPS-tracking research of Livingstone’s flying foxes is planned for the years 2022-2024.

Real 3D data, see paper and movebank for more details

https://www.cambridge.org/core/journals/oryx/article/using-gps-tracking-for-fruit-bat-conservation/E567FF8236FED187690D6CDEC1C78DB6


From the Field: Monitoring behavior of North African 
houbara bustards in captivity and in the wild 

North African Houbara bustards (Chlamydotis undulata undulata) have declined rapidly over the past few 
decades due to unregulated hunting and habitat deterioration. To conserve this iconic species while allowing 
traditional falcon hunting, captive-breeding has been implemented in Eastern Morocco (Emirates Center for 
Wildlife Propagation; Rabier et al. 2020), providing a source of release birds for large-scale reinforcement of 
wild populations (Monnier Corbel et al.2021).

Individual in the wild

Captive group of houbaras, with     
e-obs transmitters, housed inside a 

pre-release aviary

Crucially, translocation success of captive-bred individuals may 
be affected by behavior, with among-individual differences in 
behavior (i.e. personality) likely to contribute to variation in 
post-release movements and survival. As part of a study aimed 
at investigating interplays between personality and post-release 
survival, in Spring 2020 and 2021 a total of 240 captive 
houbaras (1 and 2 years old, housed in large tunnel aviaries) 
have been fitted with backpack-mounted GSM/GPRS e-obs 
loggers, allowing to monitor behavior in captivity and in the wild 
post-release.



From the Field: Monitoring behavior of North African 
houbara bustards in captivity and in the wild (2)

While in captivity, loggers were set to continuously record accelerometery data (daytime, 16.7Hz recording 
frequency; March-April), for inferring individual activity patterns (overall dynamic body acceleration, “odba”) 
and quantifying occurrences of specific behaviors (e.g., sexual display activity). 

Following release into the wild (2nd week of May 2020 and 2021), the GPS module was also switched on, to 
record post-release movements (bursts of 10 GPS locations recorded every 5 minutes, 24h) and detect 
mortality events. Accelerometry recording was restricted to daytime (16.7 Hz every 5 minutes), to limit logger 
deterioration and the amount of data to be transmitted via GSM. 

Examples of actograms derived from accelerometer data recorded in tunnel aviaries

Two individuals characterized by overall low activity are shown on the left, two individuals with high 
activity on the right (one male and one female for each). 

Vertical bars correspond to sampled acceleration (position = time of day, 6-19h), with bar darkness 
corresponding to overall dynamic body acceleration (“odba”; light gray = low values, corresponding 

to low activity, dark gray/black= high odba, corresponding to high activity).

Captivity Wild

Mean activity levels (red dots) are higher in the wild. Nevertheless, circadian patterns are 
consistent with those observed in captivity.

Daytime activity patterns in captivity (March-April) and in the wild post-Release (May)



From the Field: Monitoring behavior of North African 
houbara bustards in captivity and in the wild (3) 

References

Monnier-Corbel, A., Monnet, A. C., Hingrat, Y., & Robert, A.. Patterns of abundance reveal evidence of 
translocation and climate effects on Houbara bustard population recovery. Animal Conservation.

Rabier, R., Robert, A., Lacroix, F., & Lesobre, L. (2020). Genetic assessment of a conservation breeding program of 
the houbara bustard (Chlamydotis undulata undulata) in Morocco, based on pedigree and molecular analyses. 

Zoo Biology, 39(6), 422-435.

Footnote: Research Project led by Enrico Sorato, Reneco International Wildlife Consultants, Abu 
Dhabi. Email: esorato@reneco.org.

This study was funded by the Emirates Center for Wildlife Propagation (ECWP), a project of the International Fund for Houbara
Conservation (IFHC). We are grateful to HH Sheikh Mohamed bin Zayed Al Nahyan, Crown Prince of Abu Dhabi and Founder of the IFHC, 
HH Sheikh Theyab Bin Mohamed Al Nahyan, Chairman of the IFHC, and HE Mohammed Ahmed Al Bowardi, Deputy Chairman, for their 

support. Research was conducted under the guidance of Reneco International Wildlife Consultants LLC., a consulting company managing 
the ECWP.

Shown are the post-release movement trajectories over a four-months 
period of 34 individuals released on the 7th of May 2020.

Example of movement trajectories of released individuals

Preliminary analysis indicates prominent among-individual differences in activity levels in captivity, and 
bimodal circadian patterns (maximum activity in morning and evening, low levels mid-day) in both captive and 
wild environments. GPS location data shows considerable individual variation in post-release dispersal 
distance (range 2-50 km, over four months post-release). Ongoing work is investigating associations with other 
personality traits (assessed through standardized behavioral tests in captivity) and post-release survival.



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 2021, a Merry Christmas and all the 
best for the upcoming year. Stay safe out there. We look forward to hearing 

from you in 2022,

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.

FAX Nr: +49(0)8153-887 2559 / 
e-obs GmbH / Oberhachinger Str. 38 / 82031 Grünwald / GERMANY

Phone: +49(0)89-6494 8610 o 12 / www.e-obs.de
Amtsgericht: München, HRB: 177691 / Geschäftsführer: Franz Kümmeth, Wolfgang Heidrich

Wildlife science as it should be!

Matthias Loretto tracking ravens in 
the Yellowstone national park area

Twitter: @MatthiasLoretto

mailto:contatc@e-obs.de
http://www.e-obs.de/
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