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FINDING OUT WHY FROGS’ FEET STICK
How is it possible that tree frogs seem to
climb effortlessly and can even hang upside
down on wet surfaces? Langowski has gone
some way to solving the mystery. He recently got his PhD with distinction in the Experimental Zoology group. The doctoral student mainly focused on the subcutaneous
structures of the frogs’ adhesive toe pads,
about which very little was known. ‘The surface of the pads is where the interaction
with the substrate takes place,’ says Langowski. ‘But what also matters is how the
adhesive surface is connected to the rest of
the animal.’
A layer of connective tissue that links the
epidermis of the pads to the frog’s finger
bones turned out to be crucial. This connective tissue appears to be oriented in
such a way that it helps the pads to cope
with the frictional forces that act on a frog
on a vertical surface. According to Langowski, this is an important indication for
the adhesive mechanism.
The skin of tree frogs is covered in mucus. Until now, the adhesive capacity of tree

frogs’ feet was mainly attributed to wet adhesion, in which capillary action plays an
important part. The surface structure of the
adhesive pads seems to support this assumption at first glance. The pads consist
of a pattern of small hexagonal pillars (10
micrometres in diameter), which in turn
are covered with pillars at the nanoscale
(0.3 micrometres).

‘The morphology of the foot
indicates a significant role
for Van der Waals forces’
The spaces between the pillars, which
are filled with mucus, ensure a capillary effect and thus adhesion. But such capillary
forces only act perpendicular to the surface. That does not fit with the subcutaneous collagen that seems to help take up the
vertical forces parallel to the surface. Van
der Waals forces, weak electromagnetic
forces between atoms or molecules that are
named after the Dutch Nobel Prize winner
Johannes Diderik van der Waals, can explain the orientation of the collagen. Langowski: ‘I am not implying that wet adhesion does not occur, but the morphology of

the foot indicates a significant role for Van
der Waals forces.’ From that viewpoint, the
pillars serve as a drainage structure. ‘When
the frog sets its the foot down, the layer of
mucus is squeezed out through the channels between the pillars, to allow as close
contact with the substrate as possible.’
The idea is that the study of tree frog feet
will lead to new materials and instruments,
for example for surgeons and robots with
grippers. RK
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Tropical tree frogs owe their adhesive
ability to a ‘Dutch’ principle, Van der
Waals forces, says PhD candidate Julian
Langowski.

 W
 et adhesion cannot fully explain the adhesive
capability of frogs’ feet, says PhD candidate Julian
Langowski.

NOT MUCH POINT IN SHOOTING WOLVES
Hunting down wolves is not an effective way of
limiting their numbers in the Netherlands. In
fact, shooting them might have the opposite
effect, suggests a model study by Master’s students Zoe Delamore and Kim van Vliet.
In the Master’s course on Agent-based modelling
of complex adaptive systems, the two students set
their sights on the wolf. A nice choice, says Professor of Artificial Sociality Gert-Jan Hofstede. ‘Complex systems are not chaotic, but they are not linear either. Depending on the circumstances, small
changes in such systems can have far-reaching
consequences.’ The arrival of the wolf in the Netherlands is one such system, says Hofstede.
The students used the model Netlogo to simulate the wolf’s colonization. The model is based
on the habitat map made by the Wolves in the
Netherlands foundation, showing the areas of the
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country that are suitable for wolves. A set of parameters based on the behaviour of the wolf and
the degree of human intervention literally creates
a picture of the progress of that colonization.
According to the computer model, there will
never be more than about 65 wolves living in the
Netherlands. This matches earlier estimates by
Wolves in the Netherlands and a study by Wageningen ecologists. What is remarkable is the finding that management by culling would have little
impact on the wolf population. ‘Shooting them in
the Netherlands only wouldn’t help,’ says Hofstede. ‘They’ll just keep on coming in from Germany. What’s worse, if you start shooting wolves,
they’ll start roaming further afield and be more
likely to attack sheep.’ Hofstede wants to work
with Wolves in the Netherlands to expand the
model and make it a useful instrument for policy
support. RK

