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Rodents' spatial behaviour is a highly relevant feature in applied and basic research. Commensal 
rodents such as rats and house mice show diverse ecological and behavioural adaptations. Movement 
data can provide important insights into spatial and temporal activity patterns. In close proximity to 
humans, rodents can play a major role in pathogen transmission, especially in agricultural 
environments.  

In this study, the spatial behaviour of rats and house mice on livestock farms and their potential role in 
pathogen transmission was investigated. Using a novel Bluetooth logger system, contact data and 
movement patterns of the rodents on the farms were recorded and identified. The results showed that 
there are differences among the commensal rodent species, i.e. black rat (Rattus rattus), Norway rat 
(Rattus norvegicus) and house mouse (Mus musculus), in temporal activity patterns, home range size, 
and movements between individual stable buildings. Rat species showed typical night activity whereas 
house mice were active throughout day and night. House mice travelled significantly longer distances 
while rats occupied larger home and core area sizes. The rodents used certain preferred areas and did 
almost never move between buildings. While movements between different stables were rare, 
movements within the buildings were frequently recorded and occasional excursions to the perimeter 
of neighbouring buildings occurred. The probability of direct contact with livestock and their feeding 
stations and thus a possible transmission of pathogens seems mostly related to the rodents’ resident 
in a particular building. The contact data showed that rats avoid encounters with other individuals 
outside their core areas. The social network identified clusters of contacts among individuals where 
pathogen transfer is most likely. The practicability of Bluetooth proximity loggers for the study of small 
mammal spatiotemporal behaviour could be successfully demonstrated.  

This is a RodentGate publication financially supported by the German Federal Ministry of Food and 
Agriculture (BMEL) through the Federal Office for Agriculture and Food (BLE) and funded by the 
European Union’s Horizon 2020 research and innovation programme with the framework of Cofound 
ERA-Net ICRAD. 
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Pioneer individuals at the edge of an ongoing expansion face unique ecological and evolutionary 
challenges. It shapes their behaviour to be different from stable, long-established populations. This 
study investigated behavioural responses associated with risk-taking and exploratory tendencies. It was 
conducted on small mammals across different colonization stages using a standardized behavioural test 
in the field. We quantified exploration and boldness of striped field mice (Apodemus agrarius, n=95) 
from six subpopulations. The population is already established in Germany, and it is re-colonizing 
Slovakia. The study also included bank voles (Myodes glareolus, n=76) that shared the same habitats 
but were long-established at all sites. We hypothesized that behavioural traits, such as exploration and 
risk-taking, would differ. This would be highly expressed in the population at the expansion edge 
compared to conspecifics in long-established populations. Individuals facing novel environments could 
benefit from adaptive strategies that enhance their survival and dispersal.  

Our findings revealed no significant difference in the measured behaviour between two populations of 
established bank voles. Striped field mice in the expanding populations were slower in exploring the 
test arena but showing comparable levels of risk taking as established populations. A slow and 
thorough exploration strategy might play an advantageous role in the expansion processes of small 
mammal populations. This could compensate for their reduced speed in resource discovery and 
acquisition compared to individuals in established populations. 
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