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(The tail of the Tokay gecko instantly breaks off during a predator
attack with the help of pre-formed lines of weakness.)
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Geckos are small lizards that can escape an attacking predator using an unusual strategy—
by instantly losing their tails. This process of actively shedding a whole body part is called
autotomy. When a predator grasps onto a gecko, releasing the tail can help the gecko wriggle
free and escape while the attacker is holding onto a severed tail or distracted by it.

In the Tokay gecko (Gekko gecko), structures in the tail appear to help the shedding
process. First, the base of the tail has built-in lines of weakness going across it, similar to
perforated lines or score lines that make pieces of paper easier to tear apart. These lines of
weakness, or fracture planes, cross the tail’s skin, muscles, bones, and other tissues. Like many
animals, the gecko’s muscles form segments spanning the length of the body and tail. Sheets of
connective tissue separate neighboring segments. The fracture planes run through the connective
tissue between muscle segments and continue through the bony vertebrae that make up the
backbone in the tail.

When not under threat, the gecko’s tail is likely held in place by adhesion between the two
sides of a fracture plane. This adhesion may be enhanced by the shape and arrangement of the
muscle segments. Each segment can be thought of as a sideways “W” that interlocks with
neighboring W-shaped segments. Compared to simple flat surfaces, the W-shaped structures
have more surface area for adhesion. Micro-sized structures on the tips of individual muscle
fibers also appear to play a role in tail adhesion and release. Researchers hypothesize that the
shape of muscle fiber tips at the fracture plane can change to reduce adhesion during autotomy,
making the tail easier to release. Contracting muscles around the fracture plane are also likely to
help break tissues and release the gecko’s tail. Adhesion in this system appears to be a balance
between enabling easy tail release when it’s needed, but preventing accidental release when it’s
not.

Autotomy occurs in many other animals, including other lizards, as well as amphibians and
sea stars. Many of these animals can also regenerate their lost body parts over time.
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“...[gecko] caudal autotomy relied on biological adhesion facilitated by surface
microstructures. Results based on bio-imaging techniques demonstrated that the tail of Gekko
gecko was pre-severed at distinct sites and that its structural integrity depended on the adhesion
between these segments.” (Sanggaard et al. 2012: 1)

“Our data suggest that caudal autotomy in lizards is a biological friction- and adhesion-
based phenomenon. The tail contains “score lines” at distinct horizontal fracture planes where
the tail may be released as a response to predation. These scores penetrate all the way through
the tissue where the structural integrity is maintained by adhesion forces. The interdigitation
arrangement of muscles is likely to facilitate adhesion by generating a larger surface area of
interaction. This architecture increases the contact area and most likely decreases the risk of
accidental tail loss as opposed to a simple “end-to-end” arrangement. “Mushroom-shaped”
microstructures at the muscle termini are observed after autotomy. These structures are likely to
facilitate tail release by reducing the adhesion between tail segments.” (Sanggaard et al. 2012: 6-
7)
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https://en.wikipedia.org/wiki/gekko gecko
https://www.onezoom.org/life/@gekko gecko
https://eol.org/pages/794412
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