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Capillary windlass: the mechanics of spider webs 
 
A spider web comprises three kinds of threads: radial, frame, and capture threads. Our object 
of interest is the capture thread with which the web spiral is constructed. The biological 
function of these capture threads is to hold the web together and to catch flying insects, that is 
to act as tension cables and shock absorbers. A key feature of the capture thread is that it is 
decorated by regularly spaced liquid droplets, thought to have the role of glue, that would 
stick to the incoming prey. It appears that these glue droplets have yet another function: the 
glue droplets would draw the capture thread inside them, thereby holding the thread in 
tension. During a shock event the spare amount of fiber in the droplet would be used to 
provide extensibility to the system. Moreover the dissipation generated by relative motion of 
the fluid and the fiber would absorb energy. This hypothesis has been coined the windlass 
mechanism (le treuil capillaire), a windlass being a winch used to pull heavy weights 
 
The internship / thesis goal is to investigate this windlass mechanism, prove it to be the main 
cause of the great extensibility of capture threads, and draw biological implications. 
Furthermore, using a biomimetic approach, we want to reproduce the mechanism on synthetic 
fibers and droplets, and to explore possible applications of this mechanism in micro-systems. 
 
 
This study is at the interface between the 
physics of fluids, elasticity of filaments, and 
zoology. The project lies at the heart of a 
collaboration between team form Univ. P. & 
M. Curie (UPMC), Museum National 
d’Histoire Naturelle (MNHN), and Oxford 
university (www.oxfordsilkgroup.com).  

 
 
 
Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 
Condensed Matter Physics: Yes Macroscopic Physics and complexity: Yes 
Quantum Physics: No   Theoretical Physics: Yes 


