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Navigation by moonlight

Dung Beetles
Dung Beetles use moonlight to navigate at night.

Figure 1: Paths taken by dung beetles; (b)
under moonlight, (c) without moonlight, (d)
under a 90 degree polarisation filter (e) average
angle under the same filter.

Dung beetles follow straight
lines under moonlight.
Without moonlight, their paths
are more random.
Changing the direction of
polarisation changes their paths
also.
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How can insects detect polarisation

Figure 2: Orientation of microvilli and and
region of visible sky for several different insects.

Microvilli are aligned along the
entire length of the DRA.
Detection is maximum when the
orientation of polarisation is the
same as direction of microvilli
alignment.
Most are blue and uv sensitive
receptors.
Neurons sensitive to particular
AoPs then transmit signals to
the brain.
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Photo-receptors

Retinal
Retinal is the molecule responsible for the detection photons, converting
their energy into electrical impulses. The two isomers involved are the
11-cis-retinal and the all-trans-retinal. Here the number 11 refers to the
double bond between the 11th and the 12th carbon in the chain.

Figure 3: 11-cis-retinal and the all-trans-retinal
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The Sea Urchin

Sea Urchins
Sea urchins have birefringent skeletons which means they refract light
differently based on its polarization. They also have behavioural reactions
to sunlight. We propose that this behaviour could be due to polarization.

Figure 4: birefringent Skeleton of the Sea Urchin
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Experiment

Figure 5: Experimental Setup
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