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The two lightweight 22.9-cm diameter Styrofoam wheels
are spaced 2 mm apart on a shared axle. Low-friction
bearings ensure the wheels rotate independently. A
wooden arm extending above the wheels holds a wooden
dowel rod vertically above the wheels. This rod is used as
the tether. A small patch of hook-side Velcro is attached to
the bottom end of the rod, which is used to hold a scorpion
prepared with a similarly sized patch of loop-side Velcro
affixed to its back, as seen in the figure inset. When the
scorpion tries to move, its legs rotate the wheels, and the
subject has the illusion of movement. In this way, corners
and edges of containers are not presented to the scorpion.
Turns can be measured based on the rotation of the
wheels. If the scorpion is turning while walking, then one
wheel will rotate faster than the other.
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4 Upcoming Tests

• Currently, we are testing 
the baseline behavior of  
animals on the wheels. 

• We will next position 
Helmholtz coils on both 
sides of the wheels to 
test scorpion responses 
to magnetic fields. 

• Additional experiments 
will test scorpion 
responses to polarized 
light patterns.

Helmholtz coils mounted on the paired-wheel rig
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2 Current Methods and Their Shortcomings

• Part of the problem 
with testing 
scorpions in closed 
spaces is that they 
tend to stay close to 
corners or edges.

• A Helmholtz coil 
placed on the 
arena’s edge to 
induce a magnetic 
field has a limited 
effective area, and 
a scorpion is likely 
to escape its 
influence 
periodically as it 
moves within the 
arena.

• The paired-wheel 
design seeks to 
minimize these 
limitations.

Typical scorpion behavior in current behavioral chambers.
Top: Current arenas consist of sand-filled drain pans (71
cm diam). Bottom: A plot of a scorpion’s movement shows
pathways concentrated around the edges of the container.
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Scientists have proposed many hypotheses to explain how
scorpions navigate. One of the most prominent ideas is path
integration. In path integration, the distance and direction of
travel are monitored and used to return to the starting point.
The direction to the starting point of a path-integrated walk is
continuously updated by comparing the current orientation
to a predictable reference, such as Earth’s magnetic field or
polarized light patterns. To test whether scorpions use either
of these cues, we created a device that tethers a scorpion
on top of two wheels (22.9 cm diameter and 5.3 cm wide) so
that the subject is held in place while still able to walk. We
expect that our paired-wheel device will allow for more
accurate and thorough testing of magnetic fields and
polarized light than previous experiments.
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