Downloaded from https://academic.oup.com/evolut/article/77/12/2619/7292044 by George Washington Law School user on 16 July 2024



Downloaded from https://academic.oup.com/evolut/article/77/12/2619/7292044 by George Washington Law School user on 16 July 2024



Downloaded from https://academic.oup.com/evolut/article/77/12/2619/7292044 by George Washington Law School user on 16 July 2024



Downloaded from https://academic.oup.com/evolut/article/77/12/2619/7292044 by George Washington Law School user on 16 July 2024



Downloaded from https://academic.oup.com/evolut/article/77/12/2619/7292044 by George Washington Law School user on 16 July 2024



2624

Ficarrotta et al.

Figure 2. SEM images of UV cover scales between 11 representative species suggest homology, and an ANOVA of ridge density between cover and
ground scales shows consistent and unmistakable differences (F = 1651885, total df = 219, p-value=2.2e-16). (A) Species were chosen from 11 of the
17 genera with IUV re ecting species as representatives of their genera. The rst column shows the species photographed in visible (left) and ultraviolet
(right) ranges. The second column shows cover-ground scale morphological differences at 5,000 magni cation with inset cross-sections of UV

cover scales displaying the anged stacks of lamellae that re ect iridized wavelengths. The third column shows the re ectance spectra of IUV pattern
elements. (B) Comparison of ridge density between cover and ground scales across 11 1UV species from different genera using a random-effects linear
model that accounts for phylogenetic structure. ANOVA produced an F-score of 16519.

Discussion

IUV cover scale functional morphology

The intricate ultrastructure of IUV cover scales is conspicuous,
using SEM technology allowing us to conclude here that lUV
scales occupy the cover scale layer in the wing-scale bilayer,
and they display a high degree of interspeci c variation though
they appear to develop similarly across all species. Ground
scales were expected to vary between species in the absence
of strong selective pressures to maintain a speci ¢ morphol-
ogy. However, the SEM images and ridge density calculations
show strong conservation in morphology across species and
genera. High levels of variation in the IUV sexual ornamental

scales are consistent with sexual selection theory (Andersson
& lwasa, 1996; Cotton et al., 2004; Radwan, 2008), which
describes sexual ornament trait variation as a necessary fac-
tor that female preferences act upon. Sexual traits typically
have higher responsiveness than nonsexual traits to internal
and external factors during development (Lee et al., 2014;
Ohlsson et al., 2002) and, indeed, IUV scale responsiveness to
diet and abiotic conditions has been demonstrated in previous
studies (Fenner et al., 2019; Kemp & Rutowski, 2007). Thus,
our observed interspeci c variations on IUV scales are consis-
tent with previous literature on the variability of secondary
sexual traits in males that are strongly mediated by ecological
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