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(The antennae of the Tunisian desert ant create a detailed olfactory
map by detecting smells in left and right channels)
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A species of desert ant in Tunisia, Cataglyphis fortis, travels long distances through the
country’s saltpans in search of food. Returning ants orient themselves to their nest entrance

using both visual and scent-based landmarks.

A desert ant knows it has found its way back home by remembering the scent around its
nest entrance, with its two antennae acting as its homing device. This desert ant needs the extra
help to find its way back to its nest after a foraging trip because it can travel more than 100
meters (328 feet) away from its nest in search of food. While visual landmarks may be useful in
directing an ant back toward the general vicinity of its nest entrance, the entrance itself is
inconspicuous without its scent marker. In addition to visual landmarks, these ants use path
integration, which is a mental map that tracks the direction and distance of the ant’s travels, and
results in an estimate of the path the ant needs to take to get back to its starting point from its
current location. This map can be thought of as a series of paths an ant knows to follow to find
its way back home—even without any landmarks or points of reference—and they are

constantly being updated while an ant is out foraging.

Path integration is not always the fastest way to get home since it doesn’t involve
exploring more efficient routes, but it is reliable. Perhaps even more fascinating than path
integration is the map of smells the ants create and commit to memory. Odors are memorized
according to whether they come from the left or the right of the ant throughout its previous
return journeys from foraging. It has been experimentally proven that ants lacking use of one of
their antennae are incapable of following their map of smells to return home. This means that
the antennae are working together to pinpoint the source of a scent, much like how separate left-

and right-channel speakers allow us to better determine the apparent source of a sound.




Olfactory detection could be useful in homing devices, such as those in self-driving
vehicles or vehicles that are operated remotely and which might lose access to other
navigational cues. Building the ability to create and remember olfactory maps into homing
devices, in addition to their use of visual landmarks, would improve their effectiveness and
efficiency in finding targets. Path integration offers a model for navigation. This could be
particularly significant for rescue devices searching through unmapped and potentially dynamic

environments such as wreckage and rubble.
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“The ants memorize the olfactory topography, that is, which odours are positioned on the right
or the left side during the ants’ home-bound runs.” (Steck et al. 2010:943)

“Unilaterally antennectomized ants could not pinpoint the nest within a two-dimensional array.
Hence, this kind of orientation depends on the simultaneous input of both antennae, that is, on a
stereo sense of smell.” (Steck et al. 2010:939)
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Do desert ants smell the scenery in stereo?
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https://asknature.org/strateqgy/the-tunsian-desert-ants-antennae-detect-environmental-smells-
from-left-and-right/
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