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Mechanisms underlying locust swarming and decision-making 

 

Driven by the constant threat of starvation and cannibalism, swarming locust form devastating foraging campaigns. Yet, despite 

the vast humanitarian, ecological, and economical impact of this ancient plague, still only little is known about the underlying 

mechanisms of their behavior. This project aims to elucidate how individual locusts detect threats and how this information 

cascades throughout the group.  

Detecting danger and eliciting appropriate escape behaviors is crucial for survival. Thus, startle behavior has been studied 

extensively in different organisms. However, although insect nervous systems are tractable and easily accessible, the 

remarkable locust jump as response to a looming stimulus has been mainly studied under invasive conditions. Moreover, the 

fact that the escape response of a single animal can inform surrounding conspecifics about potential danger has largely been 

neglected. 

This project focusses on two main aspects. First, a characterization of the relationships between stimulus intensity, activity of 

descending neurons that transmit the information to the motor centers, and startle probability. This includes extracellular hook 

electrode recordings in freely behaving locusts in a closed-loop environment. Second, the development of optogenetic 

techniques to access the startle response’s circuity in order to stimulate focal animals in a swarm context. Experiments with 

groups allow an investigating of information transfer, and whether the response one animal pushes the group into a critical, 

hyper-sensitive state, thus that former sub-threshold stimuli are now enough to trigger startling in others. It is up to you which 

of the two aspects of the project you would like to work on! However, the hands-on nature of both parts makes a purely virtual 

internship impossible. 

During the internship, you are part of a vibrant and interdisciplinary research community. Our lab is specialized in insect 

neuroscience by combining behavioral and neurophysiological techniques. The Department of Neurobiology is an 

interdisciplinary environment, including researchers from (neuro)biology, physics, computational, and toxicology backgrounds. 

The lab fosters a culture of openness and personal development, and we actively promote and facilitate a creative, independent 

thinking process. 

In a joint effort with the Centre for the Advanced Study of Collective Behaviour and in collaboration with the internationally 

renowned Max Planck Institute of Animal Behavior, we aim to create a global hotspot for the integrated study of collective 

behavior across a wide range of species and across scales of organization. 

Constance, the largest city and pulsating center of the Four-Country region by Lake Constance in the South of Germany, 

combines tradition and modernity, quality of life and excellence culture and is uniquely located directly on the shores of the lake. 
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