Spiders Can Fly
Thousands of Miles With
Electric Power
For the first time, scientists have

empirically verified electricity’s role in the
ballooning abilities of spiders.

On Halloween in 1832, the naturalist Charles Darwin was onboard the HMS Beagle. He
marveled at spiders that had landed on the ship after floating across huge ocean distances.
“I caught some of the Aeronaut spiders which must have come at least 60 miles,” he noted
in his diary. “How inexplicable is the cause which induces these small insects, as it now
appears in both hemispheres, to undertake their aerial excursions.”
Small spiders achieve flight by aiming their butts at the sky and releasing tendrils of silk to
generate lift. Darwin thought that electricity might be involved when he noticed that spider
silk stands seemed to repel each other with electrostatic force, but many scientists assumed
that the arachnids, known as “ballooning” spiders, were simply sailing on the wind like a
paraglider. The wind power explanation has thus far been unable to account for
observations of spiders rapidly launching into the air, even when winds are low, however.

Now, these aerial excursions have been empirically determined to be largely powered by
electricity, according to new research published Thursday in Current Biology. Led by Erica
Morley, a sensory biophysicist at the University of Bristol, the study settles a longstanding
debate about whether wind energy or electrostatic forces are responsible for spider
ballooning locomotion.
“Dispersal is a crucial part of ecology and ballooning is one mode of dispersal,” Morley told
me in an email. “If we can better understand how this works and the mechanisms behind it
we can better understand the dispersal patterns of spiders and other ballooning animals.”
In the last decade, doubts about the wind power explanation for arachnid flight have
mounted alongside observations of spiders ballooning when winds are not strong enough to
lift them even a few feet, let alone for thousands of miles. The animals can also reach high
altitudes—sometimes five kilometers (three miles) above Earth’s surface—which would be
difficult to accomplish with thermal air currents alone.
In 2013, Peter Gorham, a physicist at the University of Hawaii, calculated that it was
theoretically possible for spiders to use their silk to conduct static electricity as a means to
fly, but Morley’s team is the first to confirm this in the laboratory.
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Morley and her team placed Linyphiid spiders in a lab-controlled electric field with charges
similar to Earth’s atmosphere, so the group could directly observe the impact of electricity
on arachnid flight. The spiders ascended into the air when electric fields were present, and
descended when the team turned them off, demonstrating a clear correlation between
electrostatic forces and ballooning ability.
Wind also plays a role in spider voyages, but the new paper establishes that the rapid
launches, even in calm weather, can be explained by electrically conductive spider silk.
Morley hopes to expand on this finding by studying other ballooning insects, like caterpillars
and spider-mites, which can shed light on the incredible journeys and global distribution of
these tiny fliers.
Almost two centuries after Darwin noted the odd repulsion between the spider strands, his
hunch about electrically-powered flying spiders has been proven right.

