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(Caterpillars use stitches made with contracting silk threads to roll leaves
into a tube-shaped shelter.)
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A collection of organs called spinnerets that produce a stretchy, strong silk that can exert a force
strong enough to roll the leaf into a curl. Crawling along the underside of a leaf, biting chunks
out of the tough vein that runs down the middle to allow it to be more easily rolled up.

When it gets to the tip of the leaf, the caterpillar starts to extrude silk from its spinnerets. It
attaches one end of the fiber to the tip of the leaf and the other to a point on or near the
underside of the leaf some 10 millimeters (a half-inch) or so away, stretching the strand out like
a rubber band before attaching. Each strand creates a tiny amount of “pull,” and together, many
strands create enough tension to cause the leaf to start to curl.

The silk itself is an amazing substance. Made from proteins, it starts as a liquid but quickly turns
into a double fiber about 1/50 the diameter of a human hair when it hits air.
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Leaf shelter-builders do not manipulate leaves directly but use their silk to draw plant surfaces
together. Although it has often been assumed that drying of newly spun silk causes it to shrink
and, in the process, to generate the forces needed to manipulate leaves showed that this is not
the case. Leaf shelter-building caterpillars impart potential energy to their silk strands by
stretching them beyond their equilibrium length as they are spun out.

Axial retraction of the stretched strands then draws the bound plant surfaces together. Although
a single stretched strand exerts only a minuscule force, the combined force generated by many
such strands attached to the same opposable plant surfaces is substantial and allows the
caterpillars to manipulate leaves many times their size and mass. (Fitzgerald & Clark 1994)
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