
 

Torrent frog has advantage attaching to
rough, wet surfaces
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Males of the (A) Harlequin Tree Frog (R. pardalis) and (B) the Black-spotted
Rock Frog (S. guttatus) in their natural habitats. Credit: PLoS ONE 8(9): e73810.
doi:10.1371/journal.pone.0073810

Torrent frogs use their toes, belly, and thighs to attach to rough, wet, and
steep surfaces, according to results published September 25 in the open
access journal PLOS ONE by Thomas Endlein from the Centre for Cell
Engineering at the University of Glasgow and colleagues from other
institutions.

In a multipart study, the researchers compared the attachment abilities of
two species: torrent frogs (Staurois guttatus) and tree frogs (Rhacophorus
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pardalis). They found that the torrent frog is better able to attach to
extremely wet, steep, and rough surfaces due to its superior attachment
abilities. Frog attachment to surfaces was measured under different
conditions of roughness and fast-flowing water on a slowly rotating
platform. On dry, smooth surfaces, both frog species attached to steep
slopes equally well; however, on wet, rough surfaces, the torrent frogs
attached significantly better than tree frogs.

To find out why this might be, researchers used imaging to visualize the
attachment process and discovered that both frog species use their toes,
belly, and thighs to adhere to the surface. However, the torrent frogs
increased the use of their belly and thighs as the surface became steeper,
managing to stay put until the platform was almost upside down. In
contrast, tree frogs often lost the contact of their belly and thigh skin
with the steeper platform and therefore detached earlier.

Moreover, using scanning electron microscopy to visualize the shape of
the cells on the toe pads of both species, the authors found that the
torrent frogs' were slightly elongated compared to those in the tree frogs.
These cells create channels that facilitate the drainage of excess fluid
underneath the pad, possibly providing a further advantage for holding
on. Endlein expands, "Torrent frogs adhere to very wet and rough
surfaces by attaching not only their specialised toe pads (like many tree
frogs do) but also by using their belly and ventral thigh skin. In addition,
torrent frogs exhibit elongated cells on their toe pads which might help
to drain off excess water for close surface attachment."

  More information: Endlein T, Barnes WJP, Samuel DS, Crawford
NA, Biaw AB, et al. (2013) Sticking under Wet Conditions: The
Remarkable Attachment Abilities of the Torrent Frog, Staurois guttatus. 
PLoS ONE 8(9): e73810. DOI: 10.1371/journal.pone.0073810
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https://phys.org/tags/rough+surfaces/
https://phys.org/tags/frog+species/
https://phys.org/tags/scanning+electron+microscopy/
https://phys.org/tags/frogs/
http://dx.doi.org/10.1371/journal.pone.0073810
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