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O tangarazinho Ilicura militaris é endémico da Mata Atlantica, onde ocorre da Bahia a Santa
Catarina. Apresentamos um individuo com plumagem aberrante, com a coloragédo vermelha tipica
do dorso e fronte substituidas por amarelo, coletado em um fragmento florestal em Minas Gerais. A
deposi¢do de pigmentos carotendides, principais responséveis pela coloracido de penas amarelas e
vermelhas, pode ser afetada por alteragoes de dieta ou metabolismo. Enquanto alteragdes na dieta
geram variacoes graduais entre individuos, mudancas metabdlicas podem produzir a diferenca
observada no tangarazinho aberrante. Alteracoes similares ndo sdo incomuns entre as aves, e
sugerem que o presente individuo expressa uma mutacdo em genes que regulam a conversio
metabdlica de pigmentos carotendides adquiridos da dieta. A ocorréncia de mutantes em
fragmentos da Mata Atlantica merece investigacio.

Pin-tailed Manakin Ilicura militaris is a
frugivorous passerine endemic to the Atlantic
Forest of Brazil, where it occurs in the Serra do
Mar, Mantiqueira and Espinhago ranges, from
Santa Catarina to Minas Gerais and Espirito
Santo?®, and locally in southern Bahia''. Around
Belo Horizonte (Minas Gerais), Pin-tailed Manakin
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Figure |. Dorsal (a) and ventral (b) views of the Pin-tailed
Manakin llicura militaris with aberrant plumage, and a normal
individual, with red plumage (Marina Anciies)

is common in forest fragments (M. Ancides & M. A.
Marini unpubl.) in the ecotone between Atlantic
Forest and Cerrado. The species occupies a
monotypic genus and, like most Pipridae, is charac-
terised by sexual dichromatism, polygyny and
elaborate courtship behaviour?’-?8:31,

Males with definitive plumage have a black
back and primary remiges, grey head-sides, a white
belly and green secondaries. They have red patches
on the forehead and rump (rump Scarlet 14 and
forehead Geranium 12%°). Irides are orange and
tarsi pink to brownish in both sexes. Males in pre-
definitive plumage and females are mostly green,
with grey on the breast and head-sides, and white
on the belly. The central rectrices are longer in
males with definitive plumage than in green
individuals®?, and are on average longer in green-
plumaged males than in females (Ancides unpubl.).
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Figure 2. Feathers from the rump of a Pin-tailed Manakin
llicura militaris with normal (red) plumage. Both feather
types—short (a) and long (b)—have yellow basal stripes (l).
The short feather also has a white stripe (ll) following the
yellow one (Marina Anciges)
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The sequence of plumage maturation is
undescribed but histological data (Ancides unpubl.)
indicate that males delay plumage maturation,
which has been previously reported for other
manakins”?1:23,

Aberrant bird

On 13 May 1999, during a study of the lekking
behaviour of Pin-tailed Manakin in Barreiro
reserve (20°00’S 44°00'W; ¢.850 m), Minas Gerais,
MA and F'S collected an individual with the charac-
teristic adult male plumage, except that the rump
and forehead patches were yellow (Orange Yellow
18*) rather than red (Fig. 1). The specimen was
deposited in the ornithological collection of the
Department of Zoology of the Universidade Federal
de Minas Gerais (DZUFMG 2560). Morphological
characteristics including the colour of the irides
(orange) and tarsi (pink to brownish) are typical of
the species (Table 1). The rump feathers of normal
adult males have yellow or yellow-and-white basal
stripes (Fig. 2), whereas the aberrant specimen has
white basal stripes only in the shortest feathers.

Study area

The study area includes three fragments of
secondary forest, separated from other forests by
c.2 km of open Cerrado vegetation, on the western
slopes of the Espinhaco range. In this transition
zone, between Atlantic Forest and Cerrado, the
avifauna is represented by Atlantic Forest species,
with a strong Cerrado element (e.g. Helmeted
Manakin Antilophia galeata in gallery forest, and
White-banded Tanager Neothraupis fasciata in
Cerrado patches). Details of the vegetation are in
CETECS.

Discussion

We suggest that the plumage aberration could be
the result of 1) hybridisation, 2) a previously
unrecognised transitional plumage, 3) a nutritional
deficiency or 4) a genetic mutation. Mensural data,
as well as iris and tarsus colour, are typical;
therefore it is unlikely that the specimen is a
hybrid. That this individual is in pre-definitive
plumage can also be rejected. In the same study
area, we caught pre-definitive males that were
sexed by molecular techniques?, with red feathers
on the forehead and rump. These data suggest that
red feathers are present in the early stage of
plumage maturation. The more likely hypotheses
are either numbers 3 or 4.

Nutritional deficiency

The hypothesis that the yellow plumage is due to a
nutritional deficiency is weakly supported. Food
items containing carotenoids are usually abundant
in nature and should not represent limiting
resources for birds®!?, particularly in second-

growth forests where small berries of the families
Melastomataceae and Rubiaceae, which are
important in the diet of manakins??, are abundant.
Therefore, it appears unlikely that foraging ability
explains these variations. Instead, given the
metabolic inter-conversion of carotenoids in birds,
the control of colour production from ingested
carotenoids might depend on individual health!®17.
There is evidence that colour variation in
carotenoid-based ornaments reflects physiological
condition rather than food availability'*34%, and
the hypothesis that the aberrant plumage reflects a
rare physiological disorder cannot be rejected.

It is particularly unlikely, however, that the
present case reflects differential physiological
ability because such variations are gradual and
observed in substantially higher proportion in a
population'®'®.  Since 1995, 141 Pin-tailed
Manakins have been mist-netted in the study area,
of which 49 were males in definitive plumage. The
yellow Pin-tailed Manakin was the first individual
with rump or forehead coloration different from the
usual red (M. A. Marini pers. comm.). Among 80
males in definitive plumage studied in collections,
there was also no gradual variation. Despite colour
alterations that might occur in skins due to preser-
vation conditions, no significant deviation from the
normal pattern was detected.

Genetic mutation

The most plausible hypothesis is that the yellow
pigmentation resulted from a genetic mutation.
Enzymes controlled by hormonal mechanisms
mediate the deposition and endogenous modifica-
tion of carotenoids in birds®. Although a single gene
may control the enzymatic process, studies which
link pigment chemistry, genetics and natural
history are lacking®', and thus any explanation
regarding the possible mutation and its expression
would be speculative.

Nevertheless, the substitution of red for yellow
pigmentation is not uncommon in manakins.
Populations of Chiroxiphia pareola south of the
Amazon (C. p. regina and C. p. alicei), and of
Machaeropterus regulus from Roraima (M. r
aureopectus) and Peru (undescribed subspecies’)
present yellow plumage, replacing the red tracts
characteristic throughout the remainder of their
ranges (Appendix 1). In the P. erythrocephala
superspecies, Hudon et al.'® found that red
ketocarotenoids represent primitive colour
characters, and that the change from red pigments
to yellow xanthophylls is an autapomorphy of P.
erythrocephala. Chromatographic studies verified
that yellow feathers also contained trace amounts
of red carotenoids, and the authors suggested that
the difference was promoted by a regulatory change
in the timing of conversion of yellow pigment to red.
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Table 1. Body mass (g) and character length (mm) of Pin-tailed Manakins llicura militaris from (a) the studied population and (b)
museum collections. Values are mean + | SD, and sample sizes are given in parenthesis.

Sample  Individuals  Body mass Wing Tail Central rectrices  Tarsus Nostril

a Aberrant 13 61.7 389 57.6 187 5
All males 1255 + 1.74 (53)  59.87 £2.25 (47) 3875+ 261 (29) 56.24 + 9.34 (50) 1994 +639 (47) 497 £ 211 (47)
Adult males 1262 £ 1.90 (41) 6047+ 2.10 (36)  39.96 +2.31 (18) 61.02 +3.59 (38) 2029 £729 (36)  4.97 +2.37 (36)

b All males 61.06 + 1.80 (91) 3847 +298(105) 5541 £9.00(106)  18.13+091(87)  6.11+1.03(85
Adult males 61.63 + 1.54(67)  39.04 +3.10(79) 59.67 +4.90 (79) 18.15+083 (64)  6.05+ 1.02(63)

The red feathers of Pin-tailed Manakins exhibit a
regulatory mechanism of pigment deposition
(Fig. 2), suggesting that the substitution of red by
yellow in the aberrant bird might have occurred
similarly. Chromatographic analysis of feather
pigments from the aberrant and normal Pin-tailed
Manakins will permit the description of the
metabolic changes between red and yellow
carotenoids that occurred in the yellow bird (Hudon
et al. unpubl.). Likewise, a comparison of the
carotenoids present in the yellow feathers of the
aberrant Pin-tailed Manakin and on the crown of
its close relative, Golden-winged Manakin Masius
chrysopterus, may reveal the nature of colour trait
change between species.

Occurrence in other taxa

Substitutions of red to yellow feather pigmentation
are well documented in other birds (e.g. Northern
Cardinal Cardinalis cardinalis®*) and not
restricted to carotenoid-based pigmentation (e.g.
parrots3?). In several species, two homologue alleles
control the synthesis of red and yellow pigments,
and some species, e.g. Gouldian Finch Erythrura
gouldiae, are polymorphic for the expression of this
gene®®. In parrots, at least one case is known where
polymorphism exists involving red and yellow. In
Dusky Lory Pseudeos fuscata there are two morphs
in the wild?°.

Conservation

Few data on patterns of inheritance are available,
but it is noticeable that yellow mutants of wild-type
red species are common, but the reciprocal has
never been reported. Moreover, the few available
data on inheritance reveal that yellow mutants are
produced by an autosomal recessive allele of the
gene for red colour (e.g. psittacines'®?, Gouldian
Finch®®). If this hypothesis holds for Pin-tailed
Manakin, we may assume that the frequency of the
allele is sufficient to be expressed in a homozygous
individual, implying that the population in the
study area is subject to increased combined effects
of genetic drift and inbreeding. Nemésio®® also
found colour aberration in another taxon (orchid
bees, Hymenoptera) in forest fragments within the
same region that the yellow Pin-tailed Manakin

was collected, and discussed whether the finding
reflects bias in past sampling effort or if it occurs
more frequently in small fragments than in
continuous forest. The incidence of mutants in the
fragmented Atlantic Forest deserves further study.
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Appendix I. Specimens studied in museum collections.

Brazil: MNR]—Museu Nacional da Universidade Federal do Rio de
Janeiro, Rio de Janeiro; MUZUSP—Museu de Zoologia da Universidade
Estadual de Sdo Paulo, Sio Paulo; DZUFMG—Colegdo Ornitolégica do
Departamento de Zoologia da Universidade Federal de Minas Gerais,
Belo Horizonte. USA: AMNH—American Museum of Natural History,
New York; ANSP—Academy of Natural Sciences of Philadelphia,
Philadelphia; LSUMZ—Louisiana State University Museum of Zoology,
Baton Rouge; and NMNH—Smithsonian Institution National Museum of
Natural History, Washington.

llicura militaris: AMNH 5029, 5030, 14086, 42016, 147034, 147035,
315489, 493351, 493352, 493353, 493354, 493358, 493359, 493360,
493361, 493362. ANSP 8519, 8520, 8522. DZUFMG 1275, 1277, 1278,
1279, 1280, 1281, 1282, 1285, 1289, 1290, 1292. LSUMZ 53037, 53038,
63383, 71413. MNR| 8832, 8833, 8834, 8835, 11035, 11040, 11041,
11043, 11044, 11045, 19759, 19760, 19761, 19762, 22740, 22741,
22743, 22744, 26076, 27285, 28051, 30125, 30126, 34235, 35557,
37430, 38311, 38558, 43141, 43241, 43562, 43563, 43564. MUZUSP
2960, 4798, 5413, 5414, 5472, 10082, 11395, 11821, 24040, 24041,
24043, 24122, 24123, 26313, 31322, 33504, 33505, 34826, 35354,
36356, 36453, 36972, 48154, 50123, 50124, 50129, 53483, 53957,
57009, 62728, 69614, 69615, 69618, 69619. NMNH 15010, 84069,
115146, 147578. Chiroxiphia pareola regina: AMNH 232350, 493203,
493200, 493206, 309521, 278162, 238458. LSUMZ 115820, 133240,
133231. Chiroxiphia pareola alicei: AMNH 311130, 434955.
Machaeropterus regulus (undescribed subspecies) LSUMZ 161893,
161894, 161895, 161896, 161897, 161898, 161899. Machaeropterus
regulus aureopectus FMNH 344154, 344155.
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