The Electric Life of Insects

Uncovering the Unseen Force that Shapes the Miniature World.




It Starts with a Familiar Spark.

We've all felt it. The sharp shock from a car door. The crackle of a jumper pulled
over your head in winter. The way a balloon, rubbed against your hair, seems to defy

gravity. These are fleeting annoyances in our world.
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The Simple Science of Imbalance.

Stage 1: Contact & Friction

Hair Balloon
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1. **Friction*: When some materials rub together,
electrons—and only electrons—are transferred
from one surface to the other.

Stage 2: Imbalance
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Hair
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charged

2. **Imbalance*: The material
that loses electrons becomes
positively charged. The material
that gains them becomes
negatively charged.
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3. **Static*: This charge
remains on the surface,
unmoving.
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The Two Fundamental Rules.

Attraction Repulsion

Materials with opposite charges pull Materials with the same charge push
towards each other (+ attracts -). away from each other (+ repels +).

This is why individual hairs, each with the same positive charge, stand apart after rubbing against a balloon.
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But What is an Annoyance to Us... 1s a Superpower to Them.

On the miniature scale, where gravity's influence wanes and surface area is
everything, this simple force governs life, death, and survival.
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Collecting Pollen
Without Contact

As a bee flies, the friction
between its wings and the air
strips away electrons, giving its
body a positive charge. Flowers
are earthed through their
connection to the ground and are
therefore neutral.

The charge difference is so great
that loose pollen grains are
actively pulled from the flower
onto the bee’s body before it
even touches down.
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An Electric Sense for Nectar.

A flower’s electric field changes after a pollinator has visited. Using their antennae and
sensory hairs, bees can feel this change. They can tell which flowers have been
recently drained of nectar and are not worth visiting, saving precious energy.

Flower A
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The Spider’s
Web is Not a
Passive Trap.

Many spider webs hold a natural
negative charge. When a positively
charged insect—like a bee or moth—
flies nearby, the web actively distorts,
with strands reaching out to pull the
prey in. Insects with a greater positive
charge are more easily captured.
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An Unseen World of Electric Travel

Ambush: Mites wait on charged flowers Leaping: Ticks on a blade of grass can Flight: Spiderlings achieve “ballooning” by
to latch onto the bodies of visiting use the static charge built up on a passing releasing a silk thread and riding the
sunbirds, their perfect transport. mammal’s fur to leap across a gap. Earth's natural electric fields for kilometres.
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A Sixth Sense for an
Invisible Threat. N,

The charge of a flying insect is not just a tool;
it's a signature. A caterpillar on a leaf can sense
the distinct positive charge of an approaching
predatory wasp, giving it precious moments to
~ hide or defend itself before the attack.
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Why This Force Rules the Micro-World.

It's a question of scale. For large animals like us, gravity is by far the most dominant force. For tiny insects,
with their incredibly low mass and relatively large surface area, electrostatic forces can easily overwhelm
the pull of gravity, dictating their movements and interactions.

Electrostatic
Force
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The Atmosphere is Everything.

The effect is most pronounced in dry air. Humidity allows charge to dissipate easily, as water
conducts electrons away. This is why you get more static shocks in dry winter air, and why
insects in arid regions can build up a far greater charge than those in wet, tropical climates.
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The Questions We Must Now Ask.

For millennia, scientists were unaware of this vibrant, electric
world. We now know a caterpillar can sense the faint

charge of a single wasp. How, then, do the immense, artificial
electric fields we generate—from power lines to global
communication networks—influence the behaviour and
survival of these creatures?
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A Tale of Two Scales.

Our World: A Minor Annoyance Their World: A Fundamental Force
é% Shock from a door handle %ﬁg Essential for Pollination
Crackle of a jumper @ A Tool for Predation
/;\ Dust on a polished surface % A Method for Travel
@ A Defence Against Danger
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