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Ecology

Ultraviolet reflectance 
by the skin of nestlings

Birds can perceive the reflectance of
ultraviolet light by biological struc-
tures1–5. Here we show that the skin of

the mouth and body of starling nestlings
substantially reflects light in the ultraviolet
range and that young in which this
reflectance is reduced will gain less mass
than controls, despite low background lev-
els of ultraviolet and visible light in the nest.
We suggest that this ultraviolet reflectance
from starling nestlings and its contrast with
surrounding surfaces are important for
parental decisions about food allocation.

Reflectance of ultraviolet light in the
300–400-nanometre range from feathers,
fruits, insects and vole scent marks is used by
birds to make decisions about mate choice
and food selection1–5. The function of ultra-
violet reflectance by the brightly coloured skin
of some birds is unknown6,7, but it may play 
a role in parent–offspring communication6.

The flanges (skin surrounding the
mouth) in nestlings of both starlings (Stur-
nus vulgaris) and great tits (Parus major) is
strongly reflective (Fig. 1a,c, respectively; for
methods, see supplementary information).
In addition, the body skin of starling
nestlings from two separate populations (in
Switzerland and Britain; see supplementary
information) reflects in the ultraviolet
(Fig. 1b,e), although the body skin of great-
tit (Fig. 1d) and blackbird (Turdus merula)
nestlings does not6.

We investigated the function of this skin
reflectance in starlings by applying ultra-
violet-light blockers8 on the nestlings’bodies
and flanges and measuring their body-
mass gain after two hours9. Nestlings with
ultraviolet-reflecting skin (‘�UV’) gained
relatively more mass than non-reflecting
(‘�UV’) nestlings (difference in mass
gain�s.e.: �UV, 0.23�0.14 g and �UV,
�0.24�0.12 g; F1,27�4.84, P�0.036; when
included as a random factor in the model
(nestrandom), the nest effect was not signifi-
cant, F11,27�0.30). In most broods, the mean
mass gained by �UV nestlings was greater
than that gained by �UV nestlings (sign
test, P�0.038). By contrast, we found that

modifying ultraviolet reflectance on only 
the mouth flanges in both starling and great
tit nestlings did not lead to significant differ-
ences in mass gain (starlings: F1,101�0.38,
P�0.54, nestrandom was not significant; great
tits: F2,330�0.142, P�0.87, nestrandom was 
not significant).

Our results indicate that artificial reduc-
tion of the ultraviolet reflectance of body
skin and flanges affects mass gain by
nestlings. The brightness of skin reflectance
in ultraviolet and visible light by starling
nestlings did not correlate with either their
body mass or tarsus length, but showed a
positive relation with their cell-mediated
immune responses (see supplementary
information; F1,13�7.99, P�0.014; mean
brood values: F1,6�20.96, P�0.006). The

brightness of nestling skin
reflectance in these birds might
therefore signal their phenotyp-
ic quality and/or condition6,10.

An alternative explanation
could be that nestlings that do
not reflect in the ultraviolet
might be less easily detected by
their parents in dark nests
(Fig. 1e) than those that do9.
We found that ultraviolet-
blocking material on the body
skin spread after two hours to
other young in the brood,
reducing the overall body-skin
ultraviolet reflectance of the
brood. This reduction in ultra-
violet contrast between the
chicks and their nest, in associ-
ation with differences in flange
ultraviolet reflectance, could
lead to less efficient chick
detection by the parents, who
rely on achromatic or chromatic
mechanisms to detect them.
This might explain the observed
body-mass differences.

The phylogenetic patterns
in the evolution of nano-
structures7 and the pigments
responsible for ultraviolet
reflectance by skin still need to
be determined. Given the likely
function of skin reflectance in
parent–offspring communica-
tion, the ecological factors that
affect skin reflectance and the
associated parental responses
should be investigated.
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Figure 1 Reflectance spectra of nestling skin and nest irradiance. a–d, Reflectance

spectra from nestling skin. Starlings: mouth flanges (a), n�10; body skin (b), n�10.

Great tits: mouth flanges (c), n�25; body skin (d), n�22. Blue, untreated skin; red,

skin treated with petroleum jelly containing ultraviolet-light blocker; green, skin treated

with petroleum jelly without ultraviolet blocker; curves show medians�s.d. e, Nest 

irradiance (black curve; n�5) and reflectance spectra from mouth flanges (orange;

n�10) and body skin (purple; n�6) of starling nestlings; median curves are shown.
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