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We wish to correct an error in the interpretation of k, which we used as a proxy
for cuticle strain during biting. k was calculated as the ratio between absolute
cuticle ‘deformation’, x, and the thickness of the head capsule cuticle, Tj,.
Because strain in thin plates is typically dominated by in-plane deformations,
but x estimates out-of-plane deformation, the normalization of x with thickness
is probably not an appropriate proxy for cuticle strain. We thus suggest to
remove k from table 1, and provide an alternative to figure 4c—a diagram
depicting the variation of x¥ with cuticle brightness. We accordingly suggest
the following alternative paragraphs to the last two paragraphs of §3(b),
where we now limit the discussion to absolute deformation. This change
does not alter any of the fundamental results and conclusions of this work.
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Figure 1. (¢) The ratio between maximum bite force and flexural rigidity, x;, is a proxy for cuticle
deformation. x was significantly negatively correlated with cuticle brightness (p < 0.01, table 1),
but this variation is small compared with the large variation of both bite force and flexural rigidity.
The mechanical demand on the head capsule during biting thus likely only varies little across the
development post eclosion.

(b) Flexural rigidity and the mechanical demands on the head capsule
during biting

These results invite another hypothesis as to why callows ‘underperform” when
biting, in addition to continued muscle growth and physiological development
(figure 4a). Callows may choose to bite with sub-maximal muscle force in order

© 2023 The Authors. Published by the Royal Society under the terms of the Creative Commons Attribution
License http://creativecommons.org/licenses/by/4.0/, which permits unrestricted use, provided the original
author and source are credited.


http://crossmark.crossref.org/dialog/?doi=10.1098/rspb.2023.1983&domain=pdf&date_stamp=2023-09-20
mailto:f.puffel18@imperial.ac.uk
mailto:d.labonte@imperial.ac.uk
http://orcid.org/
http://orcid.org/0000-0002-3917-0942
http://orcid.org/0000-0002-1952-8732
https://doi.org/10.1098/rspb.2023.0355
https://doi.org/10.1098/rspb.2023.0355
http://creativecommons.org/licenses/by/4.0/

Downloaded from https:.//royal societypublishing.org/ on 20 May 2024

to avoid large deformations of the head capsule. We approxi-
mate the absolute cuticle deformation resulting from biting,
k, as the ratio between maximum bite force and flexural rigid-
ity. For foragers, x=5.09 + 1.74 mm™', 1.5 times higher than
for bright callows, x=3.36 + 1.89 mm™ . x, although signifi-
cantly correlated with cuticle brightness (p <0.01; table 1),
varies remarkably little in comparison to both bite force
and flexural rigidity. We stress that the numerical values of
x do not translate to actual cuticle deformations, but are
approximately proportional to them; the counterintuitive
unit arises from the square of a missing length scale that
causes the bending moment in the cuticle, which is likely

proportional to the constant external head dimensions (also
see equation (S1) in electronic supplementary material).

Bite forces, muscle ultrastructure and volume, as well as
head capsule rigidity all develop in the days following eclosion.
Indeed, the increase of all extracted parameters with decreasing
cuticle brightness follows a similar pattern, with a rapid
increase across a narrow range of brightness values (figure 1).
This mechanical co-development ensures only a small variation
of the mechanical demand on the head capsule cuticle during
maximal bites throughout the callow phase. Future work will
need to address the extent to which these changes are causally
linked, as is observed in vertebrates (e.g. [84-86]).
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