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(Threads that make up the orb-web of the cross spider experience
deformation when a positively charged insect enters the neutral or

negative field through electrostatic attraction.)

AMAGAERME |
#or EE

(BERPRAE ~ 2R HR

;‘*" Iy /

1) i b
\ 1'“/-4—.—0—.-—'
1
I
i - g
i .
I
({4 . -
J‘T}, ; .
. 0 0.25 05 075 1

normalized deformation

https://www.nature.com/articles/srep02108
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Cross spiders, also known as European garden spiders, belong to a group of spiders that are
known for constructing orb-webs. An orb-web experiences crossing in the center. It is believed
that the silk threads of orb-webs remain at a neutral or slightly negative charge. Insects, such as
honeybees, can collect positive charges when flying through the air or interacting with areas of
high positive-ion concentration. If an insect develops a positive charge and flies or walks past an
orb-web, the opposite charges interact electrostatically causing an immediate attraction. Threads

on orb-webs of the cross spider have been observed to deform from their regular shape as a




positively charged insect passes by. This may provide insight in a more sustainable way to
capture pests in our gardens and maybe someday even our farm fields (without the use of
harmful pesticides).
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“Capture success of spider webs has been associated with their microstructure, ornamentation
and wind-induced vibrations. Indirect evidence suggests that statically charged objects can
attract silk thread, but web deformations induced by charged insects have not yet been
described. Here, we show under laboratory conditions that electrostatically charged honeybees,
green bottle flies, fruit flies, aphids and also water drops falling near webs of cross-spiders
(Araneus diadematus) induce rapid thread deformation that enhances the likelihood of physical
contact and thus of prey capture.” (Victor Manuel Ortega-Jimenez & Robert Dudley 2013)

“Spider-orb webs are aerial traps specialized to catch flying insects of different sizes and even
occasionally birds. Mechanical properties of the web silk dissipate the kinetic energy and
impulse acting to the web produced during insect impact.” (Victor Manuel Ortega-Jimenez &
Robert Dudley 2013)
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