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Short papers

Unusual phaeomelanised plumage:
a review of similar cases in different species

Abstract Scattered records of birds with an unusual brown colour to parts of
their plumage have been known for some time but, so far, the nature of this aber-
ration has not been investigated. Aberrant reddish-brown phaeomelanin has been
recorded in many species, including those whose plumage naturally contains only
black eumelanin. The occurrence of a Eurasian Wryneck Jynx torquilla with such an
aberration prompted further research, and a review of the records and assessment
of the possible nature of the unusual phaeomelanised plumage is presented.

ince 1999, ongoing research on the feathers, while phaeomelanin gives warm
Sbreeding biology of the Eurasian reddish-brown to pale-buff colours. Both
Wryneck Jynx torquilla has been con- melanins together can result in a wide range
ducted in the area around Halberstadt, of greyish-brown colours. Melanins are pro-
Saxony-Anhalt (Wink et al. 2011; Tolkmitt et duced by specialised cells (melanocytes)
al. 2020). A Wryneck from a nestbox in the located mainly in the skin and feather

study area was ringed as a
nestling on 15th July 2018,
when its developing plumage
appeared to be normal. It was
caught again as an adult on
11th July 2020, 8.5 km from
where it was ringed. Then, the
primaries and, to a lesser
degree, the secondaries and
rectrices appeared very
bleached, resulting in the
usual feather patterns in these
parts of the plumage being

barely visible (plate 439). This
439. Adult Eurasian Wryneck Jynx torquilla with aberrant

effect was not apparent to the phaeomelanin in the distal half of most primaries and secondaries.

same extent in t'he rest .Of the  Tyo fresh inner-primaries have normal coloration; Halberstadt,
plumage. The bird was in the Germany, July 2020.

early stages of its complete
post-breeding moult, with
several growing inner pri-
maries, none of which showed
any abnormalities.

Melanin pigmentation

in plumage

The two forms of melanin —
eumelanin and phaeomelanin
— are the main pigments
affecting plumage colour in
birds. Depending on their
concentration and distribu-
tion within the feather, eumel-

440. Wing of an adult Wryneck with normal plumage coloration.
Bleaching due to sunlight is confined to the exposed tips of the pri-
o . maries. Areas of the feather that are overlapped by the neighbouring
anin is responsible for black, primary are not exposed to sunlight on the closed wing and there-
grey and/or dark brown fore considerably less bleached; Halberstadt, Germany, July 2020.
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follicles (from which the feathers grow).
Melanocytes within the feather follicles can
produce both melanins, which are deposited
in the cells of the developing feather. Feather
pattern is the result of variation in the type,
amount, and distribution of melanins.
Melanocytes do not produce both types of
pigment simultaneously but can rapidly
switch from one to the other (van Grouw
2017). This complex control of melanin pat-
terning is often referred to as the melanin-
type switching mechanism. In mammals this
is well studied, with several genes regulating
the production and deposition of the two
distinct types of melanin during hair devel-
opment (Lamoreux 2010), but how the
melanin-type switching mechanism works in
birds is still poorly understood. Many
species, like the Wryneck, possess feathers
with distinct patterns created by both
melanin types and several studies have indi-
cated avian equivalents of the genes respon-
sible for melanin-type switching regulating
the distribution of eumelanin and phaeome-
lanin on each feather (Hiragaki et al. 2008;
Nadeau et al. 2008).

The primaries on a typical Wryneck are
marked with blackish-brown eumelanin alter-
nating with phaeomelanin, resulting in a

regular pattern of reddish-brown spots and
lines on a blackish-brown background. At a
first glance, the primaries of the aberrant
Wryneck seemed to have been strongly
bleached by the light. However, closer exami-
nation showed that the seemingly bleached
part of each primary (and secondary)
stretched beyond the part that normally
would be exposed to sunlight in a closed wing
(plate 440). It seemed to be the case that the
pale colour was the result of the replacement
of eumelanin with phaeomelanin. This would
also explain the worn feather tips, as
phaeomelanin offers less protection to the
feather structure against damage than eumel-
anin. During the bird’s previous complete
post-breeding moult, in 2019, and due to an
unknown cause, the melanin cells appear to
have been producing phaeomelanin instead of
eumelanin. The abnormal phaecomelanin was
not noticed in the juvenile plumage in 2018,
and during the moult of 2020 the new feathers
were again pigmented normally.

In many bird species, (adult) plumage
colour is determined by eumelanin alone,
though it can be assumed that a switching
mechanism is still involved in regulating the
distribution of eumelanin within each feather.
This mechanism may regularly inactivate the

441. Male Great Spotted Woodpecker Dendrocopos major with aberrant phaeomelanised plumage.

The bird was in moult when the photo was taken and the new feathers are normal. Based on where

the old, aberrant feathers are still present, it can be assumed that almost the entire plumage was affected;
Bussum, the Netherlands, July 2020. 442. Middle Spotted VWoodpecker Dendrocoptes medius with aberrant
phaeomelanised plumage, mainly on the mantle; Zonienwood, Belgium, March 2021. 443. Female Black
Woodpecker Dryocopus martius with aberrant phaeomelanised plumage; Zonnebeke, Belgium, March
2020. A year earlier, what was believed to be the same female was seen with normal plumage.
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444. Juvenile Great Tit Parus major with
aberrant phaeomelanised plumage; Someren-
Heide, the Netherlands, July 2012. Aberrant
phaeomelanin in this individual is present
mainly on the head and breast-stripe, and

in the smaller wing-coverts.

melanin cell to produce no melanin at all,
resulting in black-and-white patterns in indi-
vidual feathers. The patterns in the flight
feathers of, for example, Magpie Pica pica,
and Great Spotted Woodpecker Dendrocopos
major are probably the result of a genetically
regulated switching mechanism.

Phaeomelanised plumage

in other species

Aberrant phaeomelanised plum-
age has also been recorded in
other members of the Picidae,
including  Great  Spotted
Woodpecker (Blume 1977;
Paschke 2005; Cosandier 2018)
(plate 441), Middle Spotted
Woodpecker Dendrocoptes medius
(plate 442), and Black Wood-
pecker Dryocopus martius (plate
443). In these species, this aberra-
tion has been found only in adult
plumage and, as in the Wryneck,
appears to be temporary, with
normal plumage being grown
again during the next moult.
Blume (1977) confirmed that
birds recorded with brownish
plumage when caught for ringing
had normal plumage coloration
when retrapped a year later. He
assumed that a ‘disturbed’ moult
may have been the cause for the
aberrant coloured feathers but did
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445. Juvenile Blue Tit Cyanistes caeruleus with
strongly phaeomelanised plumage on head,
neck, back and wings; Greifswald, Mecklenburg,
Germany, June 2014.

not elaborate. Remarkably, the plumage of
these woodpecker species naturally contains
only eumelanin, but their melanocytes can
still produce phacomelanin when triggered.
In these cases, the trigger is most likely to be
external and not genetic, as the production of
phaeomelanin is not permanent.

446. Juvenile Blue Tit undergoing its post-juvenile moult;
Mecklenburg, Germany, August 2014. The as-yet-unmoulted
juvenile plumage is strongly phaeomelanised but the new, post-
juvenile (adult-type) feathers are entirely normal.This is a
different individual from the bird in plate 445 but was caught
at the same site, suggesting they might have been siblings.
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Besides the woodpecker family, a range of
passerines have been recorded showing tem-
porarily aberrant phaecomelanised plumage.
Here, it seems to appear mainly in juvenile
plumage (plates 444 & 445) with the adult
plumage showing no signs of aberration after
the bird has moulted (plate 446). Only rarely
it is found in adult plumage, though it is
unknown whether these individuals’ juvenile
plumage was affected too.

Many of these species, including the Great
Tit Parus major, Blue Tit Cyanistes caeruleus
and Jackdaw Coloeus monedula, usually
express no phaeomelanin at all in their (juve-
nile) plumage. The cause for melanocytes
temporarily receiving incorrect instructions to

447. Juvenile Jackdaw Coloeus monedula with
strongly phaeomelanised plumage. Specimen in
the State Museum of Zoology (Staatliches
Museum fiir Tierkunde), Dresden, Germany;
collected August 1942 at Spas Demensk, Kaluga
Oblast, Russia. Specimen number C59082.
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switch from eumelanin to phaeomelanin pro-
duction, resulting in aberrant plumage, is still
unknown. Based on the recorded diversity of
the distribution of aberrant phaeomelanin in
the juvenile plumage, a straightforward
genetic cause seems unlikely. In some individ-
uals, it is mostly the body plumage that is
affected, while in others it occurs in the
remiges and rectrices only; and in some, Great
Tit, for example, only the tips of the flight
feathers may be affected, while in others
almost the entire length of the flight feathers
is phaeomelanised. In passerines expressing
aberrant phaeomelanised juvenile plumage,
siblings in the same nest are not usually
affected, suggesting that neither the direct
environment nor diet are responsible.

Many of the species in which this aberrant
plumage is recorded use tree holes. Discussion
with peers on the topic brought up the sugges-
tion that the aberrant colour could be the result
of tree sap eroding the feathers. However, the
extent of affected plumage found in many indi-
viduals, including the three woodpeckers pic-
tured in this paper, exceeds the degree likely to
make regular contact with sap seepage at a nest
hole. The argument that siblings from the same
brood are unaffected also suggests pigmentation
rather than erosion as the cause. Examination
under a microscope of feathers in museum
specimens of affected juvenile Jackdaws (plate
447) clearly shows that the aberrant reddish-
brown colour is due to pigment.

Further research is needed to examine the
possible triggers for melanocytes to switch to
atypical phaeomelanin production. The
authors would therefore appreciate any infor-
mation of sightings, preferably accompanied
with a photograph, of any bird with aberrant
brown coloration in its plumage.
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Notes

Male Dunnock kills the other male in a mating trio

On 12th March 2021, I looked out of the
window onto our suburban garden in
Cambridge and saw a male Dunnock Prunella
modularis standing on top of another male,
repeatedly and violently pecking at its head.
The victim lay on its back, with several body
feathers and one primary feather pulled out. It
was weakly flapping one wing and its head was
turned to one side as the attacker was pecking
at or near its exposed eye. A female hopped
about excitedly nearby watching the drama.
After about two minutes, I interrupted the two
fighting birds and on inspection found the
victim to be already dead. There were no
obvious wounds. When 1 retreated, the male
and female immediately returned. The male
once more perched on the dead body and,
while the female again watched close by, he
continued to peck at its head for another
minute, before they both flew off.

Since early January, a trio of Dunnocks —
two males and a female — had defended a terri-
tory in the garden. From early March, the
female had begun to solicit matings and the
two males were often observed chasing her and
singing as they followed her around. None of
these birds was colour-ringed and I didn’t
witness the start of the fight. Nevertheless, the
following day there was just a pair of Dunnocks
in the garden, so it seems likely that the victim
was one of the resident trio. In a previous ten-
year study of colour-ringed Dunnocks in the
Cambridge University Botanic Garden, I had
often seen alpha males in trios chasing beta
males in an attempt to prevent them from
gaining mating access. These chases sometimes
led to fights, where the two males grappled
briefly on the ground, with the alpha male
pecking the beta before they parted, but this is
the first time I have seen a male kill his rival.

Nick Davies, Department of Zoology, University of Cambridge CB2 3EJ;
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