Is the polarity-sensitive magnetic sense in Cataglyphis nodus ants based on
particles in the antenna?
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Abstract

The Earth's magnetic field serves as a crucial navigational cue for numerous animal
species, yet the most enigmatic question is how these underlying sensory mechanisms
function in the field of sensory biology. Desert ants of the genus Cataglyphis have
recently emerged as suitable experimental model organisms for magnetoreception
research due to their remarkable navigational abilities and newly discovered polarity-
sensitive magnetic compass—a unique trait that distinguishes them from most other
species studied to date. Unlike birds and monarch butterflies that appear to use
inclination-based magnetic orientation, Cataglyphis ants demonstrate the ability to
detect magnetic polarity, suggesting they employ a fundamentally different
magnetoreceptive mechanism, likely based on magnetic particles rather than light-
dependent radical-pair chemistry. Furthermore, recent evidence indicates that magnetic
information is integrated into ant’s internal compass system (central complex) and
memory centers (mushroom bodies), suggesting a sophisticated neural architecture for
magnetic navigation.

Here, we present a project that takes a multidisciplinary approach to investigate the
sensory basis of magnetoreception. We will focus on examining candidate magneto-
receptive structures, particularly the Johnston's organ in the pedicel of the ant antenna.
The examination will be approached by using different techniques like electron
microscopy with energy-dispersive X-Ray spectroscopy (EDX) and electron
paramagnetic resonance (EPR).
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