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RESUMO. Consumo de frutos por aves em um fragmento de mata no sudeste do Brasil. Neste estudo registramos as
espécies de frutos utilizadas como alimento por aves em um fragmento de mata semidecidua (250 ha) alterada e isolada,
localizada no municfpio de Campinas -SP. Registramos 32 espécies de aves alimentando-se dos frutos de 36 espécies de
plantas. As espécies de aves mais comumente registradas foram pequenos passeriformes (Tachyphonus coronatus,
Chiroxiphia caudata, Trichothraupis melanops, Vireo olivaceus, Manacus manacus, e Saltator similis) que caracteristica-
mente sobrevivem em dreas degradadas no sudeste do Brasil. Aves frugfvoras de grande porte, por outro lado, foram raramente
observadas, o que reflete o atual grau de empobrecimento da avifauna na 4rea de estudo. Aves migrantes foram
frequentemente observadas alimentando-se de frutos. Estas aves podem ter um papel importante como dispersoras de
sementes na drea estudada.

PALAVRAS-CHAVE: dispersio de sementes, floresta semidecfdua, fragmentagdo de florestas, omitocoria, sudeste brasileiro.

ABSTRACT. In this study we surveyed fruits eaten by birds in a 250 ha highly disturbed and isolated forest fragment in
southeastern Brazil. We recorded 32 bird species eating the fruits of 36 plant species. The birds most frequently recorded
eating fruits were small passerines (Tachyphonus coronatus, Chiroxiphia caudata, Trichothraupis melanops, Vireo
olivaceus, Manacus manacus, and Saltator similis) that thrive in a variety of disturbed forests in southeastern Brazil. Large
frugivorous birds were rarely recorded which reflect the impoverished avifauna of the area. Migrant birds were often
observed eating fruits. These birds may play an important role as seed dispersers in such a disturbed habitat.

Key worbs: forest fragmentation, ornithochory, seed dispersal, semideciduous forest, southeastern Brazil.

Two broad subjects involving birds received special atten-
tion in tropical ecological studies during the last twenty
years: the multiple effects of forest fragmentation on avian
populations (Willis 1979, Bierregaard and Lovejoy 1989),
and the interactions between avian frugivores and their
food plants (McKey 1975, Howe and Estabrook 1977).
Since both issues are of special interest for conservation
and management (Terborgh and Winter 1980, Howe 1984)

and given the present rate of tropical forest conversion
(Myers 1984, 1989), they must figure as priorities for
future studies (Terborgh 1992).

Forest fragments are exposed to long-term alterations
in vegetation structure and floristic composition, mainly
due to changes in abiotic conditions or human disturbance,
which have immediate consequences for the animal com-
munity (Janzen 1983, Laurence 1990). Large frugivorous
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birds, for example, may fail to subsist in fragmented areas
where their food resources have diminished following
unusual climatic conditions or logging (Willis 1979,
Terborghand Winter 1980), triggering a series of extinctions
in a “domino effect” as predicted by Howe (1984).

In this study we surveyed fruits eaten by birds in a 250
ha forest fragment in southeastern Brazil. We were espe-
cially interested in identify which bird species inhabiting
the fragment perform the bulk of seed dispersal in such a
disturbed habitat.

STUDY SITE AND METHODS

We studied the diet of frugivorous birds from April
1988 to December 1991 at Santa Genebra Reserve, a 250
ha forest fragment (22°49’S, 47°06'W, 640 m a.s.1.) lo-
cated in Campinas, Sdo Paulo State, southeastern Brazil.
The reserve is surrounded by field crops and isolated by
several kilometers from other forest tracts (see aerial
photograph in Chiarello and Galetti 1994), Mean annual
temperature is 20,6° C and mean annual rainfall around
1360 mm (Morellato 1991), with a rainy-hot season ex-
tending from November to February, and a dry-cold season
from May to August.

Santa Genebra forest, classified as low subtropical
moist forest (Holdridge 1967) or tropical semideciduous
forest (Longman and Jenik 1987), is nowadays a mosaic of
early and old secondary vegetation. The early secondary
areas are dominated by species of Solanaceae, Cecropiaceae,
and Piperaceae, by, liana species (mostly Bignoniaceae and
Malpighiaceae) (Morellato 1991), and also byCeltisshrubs
(Ulmaceae) (Matthes 1992). The old secondary forest has
trees 15-20 m high and is characterized by a discontinuous
canopy with emergent trees, such as Cariniana legalis
(Lecythidaceae) and Hymenaea courbaril (Caesalpinia-
ceae), reaching up 30 m. The most common families are
Lauraceae, Rutaceae and Meliaceae. Logging in the past
created large gaps in the forest interior and edges which
were rapidly occupied by lianas and bamboo tickets.

According to Willis (1979), the forested area was
reduced to its present size in 1969 by logging about 145 ha.
After that, the area has suffered selective logging mainly
along its edges and trail margins. The present avian species
composition of Santa Genebra is quite different from that
before isolation. One of the most striking changes is the
disappearance of large frugivorous birds such as cotingas
(Cotingidae), toucans (Ramphastidae) and trogons
(Trogonidae) (Willis 1979, Aleixo and Vielliard 1995).

We recorded the diet of birds along the forest edges and
trails by walking on one to three days a week along a 5 km
transect. Transects were carried out mostly in the mornings
between 06:00 and 13:00, when weather permitted. The
field work was the same for both seasons. Whenever we
found a bird species (one bird or a flock) eating fruits we
recorded one feeding bout irrespective of the length of time
it fed. If the bird (or flock) moved to another fruit source,
anew bout was recorded. The use of transects to survey the

fruits eaten by birds may favor the most common bird and
plant species (Wheelwright er al. 1984). Since our general
goal was to detect the most important potential seed
dispersers (in terms of number of fruit species eaten and
visitation rates to fruiting plants), this method of data
gathering seems to be adequate. It is important to notice
that the data presented here is neither a complete measure
of fruit diet breadth of the species of concern nor a measure
of their impact on plant species fitness through seed
dispersal.

In order to cover massive crops of some individual
plants or fruiting of uncommon and rare species, we
watched seven plant species (Chamissoa altissima - Ama-
ranthaceae, Dendropanax cuneatum- Araliaceae,Protium
heptaphylum - Burseraceae, Cabralea canjerana and
Trichilia clauseni- Meliaceae, Ixoravenulosa- Rubiaceae,
and Trema micrantha - Ulmaceae) during observation
sessions conducted between 06:00 and 13:00 totalling 36
hofobservation (table 1). During each observation session,
that lasted from 15 to 110 min, we recorded the identity of
bird species visiting the plants and the number of visits
made by them. Observations were made from an
unobstructed viewing point aproximately 8-15 m from the
focal plant. Trichilia clauseni is the most abundant tree
occurring in the forest interior, while T. micrantha is one
of the most common species of the forest edges. Chamissoa
altissimais one of the few fleshy-fruited species to produce
fruits during the winter period (pers. obs.).

We did not consider Emberizinae in our analysis
because they usually feed on weed seeds at the edge of the
forest. We also did not consider the two psittacid species
occurring at Santa Genebra (Pionus maximiliani and Forpus
xanthopterygius) because they usually act as seed preda-
tors instead of seed dispersers (Galetti and Rodrigues
1992). Bird nomenclature used here follows Ridgely and
Tudor (1989, 1994). Plant taxonomy follows Cronquist
(1981).

RESULTS

We recorded 399 feeding bouts of 29 bird species (9
families) eating 36 plant species (26 families) along the
transects at Santa Genebra (table 2). The diaspores of these
plants varied from 1.9 to 15.0 mm in diameter. However,
plants with small diaspores (diameter < 10 mm) predomi-
nated in our sample (75%; 27 out of 36 plant species),
including T. micrantha, C. altissima, C. pachystachia,
and P. glabrata, consumed by the largest bird assemblages
(table 2). The group of plants with small diaspores in-
cluded very common species (T. micrantha and C.
pachystachia), rare species (P. glabrata with only two
individuals in our transect), and also species with pro-
longed fruiting seasons (T. micrantha fruits from October
to June, and C. pachystachia from October to April), and
those that bear mature fruits during a relatively short period
(C. altissima fruits in June and July, and P. glabrata in
November and December). Plants with large diaspores
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(diameter > 10 mm; e.g., Pereskia aculeata, Copaifera
langsdorffii, Ocotea spp.) invariably were consumed bya
small bird assemblage (one to five species).

The number of bird species observed eating the fruits
of a given plant species in the transect varied from one to
16. The birds most commonly observed eating fruits were
Tachyphonus coronatus (61 feeding bouts, 14 fruit spe-
cies), Chiroxiphia caudata (44, 18), Trichothraupis
melanops (38,9),Vireo olivaceus (38, 6),Manacus manacus
(32, 15), and Saltator similis (32, 10). These six species
combined were responsible for 61.4% of the feeding bouts
recorded. Large frugivores such as Ramphastos toco and
Penelope superciliaris were rarely observed (two feeding
bouts each) (table 2). A total of 150 visits were recorded
during direct observations to fruiting plants, and the most
frequent visiting birds recorded were also the six species
previously mentioned (73% of the visits recorded) (table
1). A considerable proportion of the feeding bouts (16.2%,
N = 399), and visits (26.0%, N = 150) recorded respec-
tively during transects and focal observations were made
by migrant bird species.

DISCUSSION

Second-growth habitats in tropical areas generally
have a great abundance of fleshy fruits (Martin 1985,
Martin and Karr 1986, Levey 1988), mainly due to the
presence of colonizing plant species whose small-seeded
fruits attract a great variety of small passerines (Wheel-
wright et al. 1984). Not surprisingly the plant species that
attracted the larger number of bird species at Santa Genebra
were either colonizer species (e.g., T. micrantha and C,
pachystachia) or species typical of old-secondary forests
(e.g., C. canjerana). These species present some features
which might have contributed to their attractiveness to
birds. Trema micrantha and C. pachystachia are both
abundant species with prolonged fruiting seasons which
gave the plants the opportunity to be exploited by resident,
migrant, as well as vagrant (i.e., those species that occurr
irregularly at Santa Genebra; see Aleixo and Vielliard
1995) bird species. Chamissoa altissima is one of the few
species to bear fleshy fruits during the dry season, a period
of general fleshy fruit scarcity at Santa Genebra (Morellato
1991). Cabralea canjerana and P, glabrata produce seeds
covered with lipid-rich arils that are in general highly
prefered by birds (Stiles 1993, Pizo 1994).

Summing data from transects and focal observations,
we recorded 32 bird species eating fruits at Santa Genebra,
which represent 24% of the 133 bird species recently
recorded in the reserve (Aleixo and Vielliard 1995). How-
ever, only six species (see above) were in conjunction
responsible for the most part of the feeding bouts and visits
recorded. As number of visits made by a particular bird
species to fruiting plants is often positively correlated with
the number of seeds dispersed (Schupp 1993), we can thus
assert that the above species performed much of the poten-
tial seed dispersal events recorded during this study. These

species are among the most abundant at Santa Genebra
(Aleixo and Vielliard 1995), and thrive in a variety of
disturbed forests in southeastern Brazil (Willis 1979, Wil-
lis and Oniki 1981). Furthermore, these species are rela-
tively narrow gaped ones (the most robust of them -
Saltator similis - has a mean gape width of 11.4 mm, N =
10), which should set limits to the fruit diameter they can
swallow whole (Wheelwright 1985). Possibly as a conse-
quence, plant species with large diaspores (diameter > 10
mm)invariably had a small feeding assemblage (oneto five
bird species). Particularly instructive is the case of the
“Copaiba” (Copaiferalangsdorffii - Caesalpiniaceae, mean
diameter of the diaspores 10 mm, N = 10) which have a
typical ornithochoric fruit with the conspicuous yellow aril
contrasting with the black seed. In alarge non-fragmented
forestand in cerrado vegetation in southeastern Brazil their
fruits are eaten by a large bird assemblage (Motta and
Lombardi 1990, pers. obs.). At Santa Genebra, however,
we recorded only two bird species eating the fruits of C.
langsdorifii along transects. Additionally, Pedroni (1993)
observed only seven bird species doing so during 87 h of
direct observation on five C. langsdorffii trees. Of these
seven species, only three (Ramphastos toco, Pitangus
sulphuratus, and Turdus rufiventris) were able to swallow
the diaspores whole and thus could be regarded as potential
seed dispersers. The other species are either seed predators
(Pionus maximiliani), or seed “wasters”, i.e., ate only the
aril discarding the seeds beneath parent trees (Tyrannus
melancholicus, Dacnis cayana and Thraupis sayaca).
Paradoxically, the most efficient seed disperser of C.
langsdorffii seeds at Santa Genebra seems to be the howler
monkey (Alouatta fusca) (Pedroni 1993, Galetti er al.
1994).

Howe (1984) suggested that plants with large seeds
dispersed by large birds (e.g., toucans, guans, cotingas) are
the first to loose their seed dispersers in depauperate
habitats, and consequently become more vulnerable to
extinction. The above example of C. langsdorffii may be
illustrative of this process, but future studies are needed to
monitor the long-term consequences of a reduced seed-
disperser assemblage to the population structure of C.
langsdorffii (see Keeler-Wolf 1988).

Second-growth habitats in the neotropics are impor-
tant to house migrant birds during migration and often have
a great abundance of these birds (Leck 1972, see papers
included in Hagan and Johnston 1992). At Santa Genebra
migrant species represent 14% of the avifauna (Aleixo and
Vielliard 1995). Most of them are summer migrants that
stay in the reserve from September to March. Their pres-
ence coincides with the fruit maturation period of most
flesh-fruited species occurring at Santa Genebra (Morellato
1991). Thus, the frequent record of migrant birds eating
fruits was notentirely surprisingly. Although migrant birds
are opportunist frugivores (Poulin and Lefebvre 1996),
they can also play an important role as seed dispersers as
well (Howe and de Steven 1979, Blake and Loiselle 1992).
Vireo olivaceus, for example, arrives at the studied area in
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September, then becoming one of the most abundant bird
species there. This species is among the most frequent
fruit-eating birds recorded during this study, and is the
most important seed disperser of C. canjerana at Santa
Genebra (Pizo in press). .

Populations of migrant birds may be influenced by
climatic and habitat changes occurring along their migra-
tory routes which can affect the number of birds arriving at
a given stopover site (Martin and Karr 1986, Hagan and
Johnston 1992), Variation in the population of migrant
birds in tumn is likely to alter the number of seeds these
birds can disperse (Malmborg and Willson 1988). Thus, a
special attention should be paid to migrant birds at Santa
Genebra, not only due to their general importance as seed
dispersers but also due to the possible impact that inter-
annual variation in their populations can have on seed
dispersal spectra of plants.
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Nestling development, size and juvenile survival in
Donacobius atricapillus (Passeriformes: Troglodytidae)
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RESUMO. Desenvolvimento dos ninhegos e sobrevivéncia dos jovens em Donacobius atricapillus (Passeriformes:
Troglodytidae). Donacobius atricapillus caracteriza-se por apresentar reprodugio cooperativa, viver e nidificar em brejos.
Neste estudo avaliei o desenvolvimento dos ninhegos de D. atricapillus, e o impacto da massa corporal, 15 dias apés a
eclosdo dos ovos, na sobrevivéncia p6s-ninho. A massa dos ninhegos no dia 15 variou de 20,0a 32,0 g( x+dp; 26,7 2,7
g; N = 82). As ninhadas foram constituidas por 2 ou 3 ninhegos, atendidos por 2 ou 3 adultos. A eclosio foi menos
assincronica em ninhadas com 2 ninhegos, cuja massa média no dia 15 foi de 27,5 + 3,1 g (N = 34). Nas ninhadas maiores,
mais assincrdnicas, a massa média foi significativamente menor (26,2 + 5,4 g; N = 48; ANOVA, duas varidveis de
classificagdo, F = 3,71; p < 0,05). O niimero de adultos atendendo os ninhos ndo apresentou relagdo com a massa dos
ninhegos. No entanto, ninhos atendidos por 3 adultos foram mais produtivos (x2=12,11; p <0,05). Do conjunto de ninhegos
(N =72) que deixaram os ninhos, verifiquei que a massa no dia 15 correlacionou-se significativamente com a sobrevivéncia
pés-ninho (coeficiente de correlagio de Spearman, r = 0,90; p < 0,05; N = 5). Com o propésito de minimizar o efeito do
niimero de adultos sobre a sobrevivéncia, a massa dos ninhegos foi avaliada em relagio 4 dos demais parceiros
de ninho. Com isto, verifiquei que apenas 4 de 17 jovens apresentavam, quando ninhegos, massa inferior & dos irmdos
(X2 =4,76; p < 0,05). Estes resultados reafirmam as baixas chances de sobrevivéncia dos ninhegos menores. Além disso, os
resultados indicam que a presenga de auxiliares aumentam as chances de sobrevivéncia pés-ninho.

PALAVRAS-CHAVE: aves, Donacobius atricapillus, ninhegos, reprodugio cooperativa, sobrevivéncia juvenil, tamanho das
ninhadas. *

ABSTRACT. Donacobius atricapillus is a cooperatively breeding marsh-living bird. [ examined nestling
development and the impact of nestling size on juvenile survival. Nestling mass at day 15 ranged from 20.0 to
32.0g ( xxsd;26.7+2.7 g; N=282). In nests, 2 or 3 nestlings developed, reared by 2 or 3 adults. Hatching was less

. asynchronous in broods of 2 nestlings, which achieved a higher mean mass (27.5 + 3.1 g, N=34) at day 15, in relation
to nestlings in broods of 3 (26.2 + 5.4 g, N =48, two-way ANOVA, F=3.71, p <0.05). The number of adults attending
had no effect on nestling mass. However, nests attended by 3 adults were more productive (¥ = 12.11; p < 0.05), as
a result of better survival during the month after fledging. Nestling mass Day 15 (N = 72) were significatively
correlated with juvenile survival 30 days after fledging (Spearman’s rank correlation coefficient, r = 0.90, p < 0.05,
N = 5). For the purpose of removing the effect of adult number on juvenile survival, a within-brood analysis was
employed. Only 4 of 17 surviving juveniles were lighter than their nest mates (x? = 4.76; p < 0.05). As in other studies,
small nestling survive less well, whereas presence of a helper seems to aid post-fledging survival.

Key worbps: brood size, cooperative breeding, Donacobius atricapillus, juvenile survival, nestlings, nestling mass.

Nestling growth may be affected by such factors as
environmental conditions, parental experience, territory
quality, brood size and hatching synchrony (for a review,
see Ricklefs 1983). The effect of nestling size on juvenile
survival up to acquisition of nutritional independence has
been the subject of some studies (Martin 1987), partly
because of the difficulties of monitoring broods after
fledging (but see Sullivan 1989, Magrath 1991).

The Black-Capped Donacobius (Donacobius
atricapillus) is a territorial, marsh-living species with
cooperative breeding. Young stay in the natal territory
with parents at least until the next breeding season (Kiltie
and Fitzpatrick 1983). In cooperatively breeding birds,
survival of young may result from better feeding or from
protection by several adults (reviewed in Brown 1987,
Stacey and Koenig 1990). If the masses of nestlings that

! Present address: Departamento de Ciéncias do Ambiente, CEUC, C.P. 252, Av. Rio Branco, 1270, UFMS, 79304-020, Corumb4, MS, Brazil
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survive are compared to the average mass of nest mates, the
effect of adult number in rearing can be minimized
(Mumme 1992). In this way, it is possible to evaluate more
precisely the consequences of nestling size on young
survival. In this study, I examined nestling development
and juvenile survival inD. atricapillus in relation to brood
size, and number of attending adults.

STUDY SITE AND METHODS

Field studies were conducted near Cerquilho (Sdo
Paulo State), in marshes (length 5.6 Km, 40-200 m in
wide) on two ranches, Mato Dentro (23°11'S, 47°41° W,
altitude 508 m) and Sdo Pedro (23°13’S, 47°45' W,
altitude 532 m). Grasses and Typha sp. are the dominant
vegetation, In the breeding seasons of 1989-1990 and
1990-1991, I studied breeding biology in D. atricapillus.
Nest building starts with heavy rainfall in October. I visited
each site at least every 3 days, to find nests and study
nestling development. Observations lasted from 06:00 to
10:00, when the chances of visual contact with birds were
maximal. Nests found before the first egg were revisited
17-18 days after the last egg was laid [incubation and
nestling phases are 16-18 days each: Kiltie and Fitzpatrick
(1983)]. Nests found with eggs were visited every two days
up to hatching. The masses of nestlings were taken daily,
between 12:00 and 14:00. I used a 50-g Pesola spring
balance for measurements, which extended up to Day 15
(hatching = Day 0). At this time a plateau in nestling mass
was evident (see results), so nestling mass on Day 15 was
used for analysis of relationships between nestling size and
juvenile survival. Adults strongly defended nests while I
handled nestlings, coming within 1 m. Using this response,
I determined the exact number of adults at a given nest. For
initial identification, nestlings were marked with non-
toxic paint. From Day 10, a pair of color rings enabled
recognition. To confirm successfull fledging, nests were
visited again on Day 17.

Juveniles feed themselves 30 days after leaving the
nest. At this time, I visited study sites daily between 06:00
and 10:00 to check juvenile survival.

Statistical procedures follow Sokal and Rohlf (1981),
and Zar (1984).

RESULTS

In the two breeding seasons, I found 74 nests in which
two or three eggs were laid. I evaluated the possibility of
correlation between clutch size and adult number at the
nest. From 53 nests found before the first egg (this sample
was used to avoid bias caused by the possibility of partial
nest predation and/or egg removal), I verified that the
proportion of 3-egg clutches was almost the same for nests
attended by two (22 of 36 nests) or three adults (11 of 17).

In 33 nests, 82 nestlings were measured from hatching
toDay 15. Inthe two following days 10 nestlings were lost,
two by drowning below the nest. Eight (in three broods)

were depredated, judging by feathers left in the nest.
Broods had two or three nestlings (N = 17 and N = 16,
respectively), with 10 broods of two nestlings attended by
two adults, and seven by three adults; 13 broods of three
nestlings were attended by two adults, and three broods by
three adults.

Nestling mass at day 15 ranged from 20.0 to 32.0 g,
with average (x + sd) mass 26.7 + 2.7 g. A two-way
ANOVA was employed to evaluate the effects of brood
size and adult number attending nests, over nestling mass
at Day 15. Adult number had no effect (F=0.057,n.5.). On
the other hand, brood size had a significant effect on
nestling mass (mean mass 27.5 + 3.1 g in broods of 2 and
26.2 £ 5.4 g in broods of 3, F=3.71, p < 0.05, figure 1).
Figure 2 illustrates nestling growth curves in the two kinds
of broods. Nestlings were larger in broods of two by about
day three.

Hatching was more asynchronous in the 3-egg clutches,
where the time span between hatching of the first and third
eggreached 30 h. In these broods a nestling mass hierarchy
was evident in every nestling growth phase (for nestling
mass Day 15, first-hatched nestling = 28.0 + 1.9g and
last-hatched nestling = 25.0 = 2.3 g, ANOVA,
F = 4.80; p < 0.05). In smaller broods, nestlings did not
show significant differences in mass (first-hatched nestling
=27.7 £3.0 g; last-hatched nestling = 27.1 £ 3,3 g, paired
t test, t = 0.51, n.s.; one tail, figure 3).

13

p p R p
NESTLINGS / ADULTS

Figure 1. Nestling mass Day 15 after hatching in the four
growth situations. Open circles are the mean, vertical lines
standard deviation. 2/2- two nestlings (N = 20) attended
by two adults; 2/3- two nestlings (N = 14) attended by
three adults; 3/2- three nestlings (N = 39) attended by two
adults; 3/3- three nestlings (N = 9) attended by three
adults.
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Figure 2. Nestling growth curves in broods of different
sizes. Full circles, means for nestlings (N = 34) in broods
of 2. Open circles for nestlings (N = 48) in broods of 3.
Standard deviations on both sides of mean are also given.
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Figure 3. Nestling mass Day 15, following hatching order
in broods of 2 and 3 nestlings (N = 34 and N = 48,
respectively). Symbols as in figure 1.

A total of 72 nestlings left nests successfully. After
fledging, 42 young disappeared before independence.
Nestling mass Day 15 were assigned in five classes and
checked forthe percent of juveniles surviving 30 days after
fledging. Thus, I found asignificant correlation (Spearman’s
rank correlation coefficient, r, = 0.9, p < 0.05, figure 4).
This analysis is a first evidence of the relationship between
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Figure 4. Correlation between nestlings mass Day 15 (in
classes) and percent of surviving juveniles 30 days after
fledging. In brackets the number of nestlings in each class.

size as nestling and juvenile survival. However, other
factors might influence survival independently of the mass
as nestling.

Predation rates on nests attended by 2 or 3 adults, as
well in broods of 2 or 3 nestlings, were not significantly
different (Ragusa-Netto 1994). However, to check if some
social factor may have influenced juvenile success, these
data were analysed by a 3-way 2 (table 1). Juvenile
survival was correlated with social factors (x2 = 10.08,
p < 0.05). Brood size was not correlated with juvenile
survival (x? = 7.26, p > 0.10). Adult number had a
significant correlation (x2=12.11,p <0.05). Because adult
number had no effect on nestling mass, some other variable
(probably better protection of fledglings when there were
three adults in the group) influenced young productivity.

To analyze the influence of nestling mass on juvenile
survival independently of the effect of adult number, a
within-brood analysis was performed (Mumme 1992). In

Table 1. Surviving juveniles in relation to brood size and number of attending adults.

Number of attending adults

Brood 2 3

size surviving disappeared surviving disappeared
2 4 12 6 3
3 13 24 7 3
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some broods all fledglings (N = 13) survived to
independence. These juveniles were excluded from the
analysis. I found only four surviving juveniles whose
nestling masses were lower. Thus, 13 of 17 survivors had
larger masses as nestlings than their nest-mates (x2=4.76,
p < 0.05).

DISCUSSION

Nestling mass was related to brood size. Larger broods,
more asynchronous, produced on average smaller nestlings.
Whatever the selective pressuresthat mantain asynchronous
hatching in D. atricapillus, one effect was that nestlings
were sorted into a hierarchy of size. This probably resulted
from more intense food competition (Stouffer and Power
1991). Martin (1987) reviewing this theme, reported studies
of natural changes in brood size that have influenced
nestling mass. In most cases the larger broods have produced
small nestlings. In manipulated broods, (Patterson er al.
1980, Nur 1984, Husby 1986, Slagsvold 1986, Stouffer
and Power 1991), the smaller broods produced nestlings
with higher masses. Crossner (1977) mani pulated broods
of Sturnus vulgaris and food availability in some territories.
Theenlarged broods in territories with low food availability
produced smaller nestlings.

Many studies indicate positive relationships between
nestling size and post-fledging survival (Perrins 1965,
Perrins et al. 1973, Jarvis 1974, Loman 1977, Garnett
1981, Drent 1984, Coulson and Porter 1985, Davies 1986,
Gustafssonand Sutherland 1988, Smithetal. 1989, Magrath
1991, Mumme 1992). However, these relationships were
tested for a small number of species (review by Magrath
1991). The results for D. atricapillus are similar to the
above-cited results, even thogh D. atricapillus differs by
being a cooperatively breeding tropical species.

An analysis of survival chances for juveniles, relative
to nestlings mass, is necessary before checking other
variables that affect juvenile success. Rabenold (1984)
found that larger groups of Campylorhynchus nuchalis are
six times more productive than the small ones. Austad and
Rabenold (1985) verified in Campylorhynchus griseus a
less dramatic difference, although significant, in which
breeding pairs plus a helper are three times more productive
than unassisted pairs. In these studies, adult numbers
attending nests were unrelated to amount of food delivered
tonestlings. Instead, large groups provided better protection
at nests. Kiltie and Fitzpatrick (1983) verified in D.
atricapillus a greater production of young when abreeding
pair was assisted by helpers. Mumme (1992)experimentally
verified higher reproductive success in groups of
Aphelocoma coerulescens linked to helper presence and
activity. Larger groups of these species are correlated with
both higher nestling food delivery and to better protection.
He also found higher survival by larger nestlings after
leaving the nests.

The reasons that larger nestlings are more likely to
survive to independence are unclear. As pointed by

Magrath (1991) and Mumme (1992), it may be that well-
fed and well-developed young acquire critical motor skills
morerapidly than poorly-fed and poorly-developed young.
Thus, the amount of time in which fledglings are vulnerable
to predators is reduced. Well-fed young may beg less
frequently and attract fewer predators than undernourished
young. Other possibilities are that large young may be
better able to survive brief periods of post-fledging food
shortage. .

All of these hypotheses may be applied to D.
atricapillus. Their nests are placed in marshes that are
flooded in the rainy season, exposing fledglings to the risk
of drowning. In addition, predation on nests and fledglings
can be severe in the tropics (see reviews, Ricklefs 1969,
Skutch 1985). The majority of D. atricapillus nests were
lost to predation (Ragusa-Netto 1994), making clear the
effect of this factor in early phases of development. In this
way, well-fed and well-developed young may display
skills that enable them to adopt behaviors less risky to
predator actions and other environmental threats. Also, an
extra adult helping the pair may incrase vigilance for
fledglings reducing the risk of predation.
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Feeding ecology of two Cacicus species

(Emberizidae, Icterinae)
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RESUMO. Ecologia alimentar de duas espécies de Cacicus (Emberizidae, Icterinae). Estudei a dicta de Cacicus
haemorrhous e C. chrysopterus ao longo de um ano em uma reserva de Mata Atléntica no sudeste do Brasil. A variagio na
composigio da dieta em fungdo da época do ano e da associagio em bandos monoespecificos ou em bandos mistos de aves
foi analisada. Embora ambas as espécies sejam omnivoras, pois alimentaram-se de artrpodes, frutos e néctar, C.
haemorrhous mostrou-se mais frugivora, alimentando-se de frutos especialmente na época chuvosa (verdo) quando hd uma
maior abundéncia de frutos carnosos na drea de estudo. Cacicus chrysopterus alimentou-se predominantemente de
artrépodes, tanto na época seca quanto na chuvosa. Cacicus chrysopterus associou-se mais frequentemente a bandos mistos
que sua congénere e, nesta situagdo, alimentou-se principalmente de artrépodes. A utilizaggo de frutos por C. chrysopterus
ocorreu apenas quando individuos alimentavam-se solitariamente ou em grupos monoespecificos, o que pode ser explicado
pela tendéncia em explorar o mesmo tipo de alimento procurado pela maioria dos participantes dos bandos mistos
(predominantemente insetivoros na rea de estudo), e a incompatibilidade entre a exploragao de frutos e 0 acompanhamento
de tais bandos.

PALAVRAS-CHAVE: Bandos mistos de aves, Cacicus, dieta, ecologia alimentar, frugivoria, Mata Atlantica.

ABSTRACT. A one-year study focusing on the diet and flocking behavior of Cacicus haemorrhous and C. chrysopterus was
conducted in an Atlantic forest reserve in southeastern Brazil. I was especially interested in the influence of season and
association with monospecific or mixed-species flocks on the diet of both Cacicus species. Although both species included
arthropods, fruits, and nectar in their diets, C. haemorrhous relied more heavily upon fruits than its congener, especially
during the rainy season, a period of general fruit abundance in the study area. Cacicus chrysopterus participated more often
in mixed-species flocks than C. haemorrhous. When in mixed-species flocks, C. chrysopterus ate mainly arthropods, while
fruits were exploited only by solitary individuals or those associated with monospecific flocks. The differential utilization
of food resources by C. chrysopterus as a function of flock composition may be viewed as the outcome of the tendency of
caciques to explore the same food resource exploited by most mixed-species flock participants (mainly insectivorous bird
species in the study area). The incompatibility between the relatively time-consuming exploitation of fruits and the rapid

movements of mixed-species flocks through the forest may also play a role.
Key woros: Atlantic forest, Cacicus, diet, feeding ecology, flocking, frugivory, mixed-species flocks.

Diet studies are crucial to the comprehension of the ecol-
ogy and behavior of a bird species (Wiens 1992), as well as
to complement community studies (Remsen et al. 1993).
The diet of a bird species, however, frequently present
considerable flexibility, varying not only temporally and
spatially in response to the availability of food resources
(Wiens 1992), but also according to flock composition in
response to social interactions (Valburg 1992).

I studied the diet of the Red-rumped (Cacicus
haemorrhous) and Golden-winged (C. chrysopterus)
Caciques in an Atlantic forest reserve in southeastern Brazil.
Orians (1985) classifiedC. haemorrohous as an omnivorous
species, and C. chrysopterus as an insectivorous one. How-
ever, the diet of both species in nature is poorly known, and
the few reports cite arthropods, fruits and probably nectar
(Belton 1985, Sick 1985, Ridgely and Tudor 1989). Both
species follow mixed-species flocks (Machado 1991). 1 was
especially interested in: (a) examine the seasonal variationin

the diet composition of the two species, and (b) determine
the influence of association with mixed-species flocks on
food selection by these species.

STUDY SITES AND THE CACICUS SPECIES

The study was carried out in two sites located in the
Parque Estadual Intervales (hereafter PEI) (24°16’S,
48°25'W), a 49,000 ha reserve located at the Serra de
Paranapiacaba mountains of Sdo Paulo State, southeastern
Brazil. The study sites, Sede and Carmo, were 9 km from
each other and located at an altitude of 850 and 700 m,
respectively. Atboth sites the vegetation consists primarily
of old-secondary forest (in the sense of Clark 1996) with
trees reaching up 30 m tall, and a great abundance of
bamboo tickets (particularly Guadua angustifolia,
Chusquea spp., and Merostachis spp.). Extensive forested
areas surround the study sites. Climate is generally wet,
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with rain or fog occurring frequently. Annual precipitation
is around 1,600 mm, and mean annual temperature for the
study period was 17.6°C. There is a dry-cold season from
April to August, when temperature often drops below 5°C
andfrosts may occur, and a wet-hot season from September
to March.

Cacicus haemorrhous is larger than C. chrysopterus
(males weight 39g in C. haemorrhous, and 93 gin C
chrysopterus; data from Belton 1985), and the sexes of
both species are indistinguishable in the field. The distri-
bution of the two species differs markedly along the
elevational gradient represented by the study sites at PEL
Cacicus haemorrhous was rarely seen at Sede, being much
more common at Carmo. Cacicus chrysopterus, on the
other hand, was more commonly found at Sede, but fre-
quently reached Carmo.

METHODS

The study was conducted from January to December
1993 through monthly visits to the study sites (1-3 days at
Sede, 3-8 days at Carmo). Data were collected along
several trails and unpaved roads that crossed the study sites
totalling approximately 10 km. Sampling was concen-
trated between 06:00 and 12:00, and between 15:00 and
18:00.

Every time I found a foraging Cacicus, I recorded the
group size and if the individual(s) was associated with
mixed-species flocks or not. The diet of Cacicus was
quantified by recording only the first foraging maneuver
observed for the l;ocal individual (or group).

Inanattempt to quantify the availability of fleshy fruits

M. A. Pizo

throughout the study, I censused all the fleshy-fruited trees
bearing mature fruits along the trails and roads at the study
sites each month, Although this method does not provide
an estimate of fruit production, it nevertheless reflects the
temporal pattern of fleshy fruit availability in the study area
(see Blake er al. 1990). As the Cacicus species under
considerationdo not (or rarely do) forage in the understory,
understory treelets, shrubs, and herbs were not surveyed.

I used Chi-square to test for difference in the associa-
tion with mixed-species flocks between both species. Due
to small sample sizes, G-test was employed to evaluate the
effect of season and association with monospecific and
mixed-species flocks on the diet of each species, as well as
to test for heterogeneity in the number of mature fleshy-
fruited plant species along the year. Mann-Whitney U-test
with normal approximation was used to compare
monospecific flock size between both species. All tests
followed Zar (1984).

RESULTS

When in monospecific flocks,C. chrysopterus foraged
in small groups (X = sd = 1.9 + 0.8 individuals, n = 42,
range = 1-4), often in pairs (52,4 % of the records). The
mean flock size of C. haemorrhous (2.0 + 2.3 individuals,
n =97, range = 1-20) was significantly different from C.
chrysopterus (U = 1.98, P = 0.04). The former species
occurred in a wider range of flock size (figure 1).

I recorded 65 feeding bouts for the Cacicus eating
arthropods, fruits and also visiting flowers probably in
search of nectar (tables 1 and 2). The birds glean for
arthropods most often in living foliage, but frequently look

r Cacicus haemorrhous (n = 97)
[ Cacicus chrysopterus (n = 42)
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Figure 1. Monospecific flock size distribution of Cacicus haemorrhous and C. chrysopterus at Parque Estadual

Intervales, southeastern Brazil, during 1993,
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for them in dead leaves suspended in the vegetation (27.3
% and 18.5 % of the 11 and 27 insectivorous foraging
maneuvers recorded for C. haemorrhous and C.
chrysopterus, respectively). Additionaly, C. chrysopterus
also captured arthopods in the air and in twigs (one capture
each), and frequently inspected dry fruits (e.g., Cassia sp.,
Caesalpiniaceae; Cedrela fissilis, Meliaceae; Pithecoc-
tenium sp., Bignoniaceae; Tibouchina mutabilis, Melas-
tomataceae; 25,9 % of itsinsectivorous foraging maneuvers,
n = 27) in search of hiden arthropods. Arilate fruits were
frequently eaten by both species (33.3 % of the records on
fruits,n=18), buttheinfructescences of Cecropia glaziovii,
heavily exploited by C. haemorrhous, were the fruit item
most frequently recorded (55.5 %).The flowers visited by
the Cacicus were either bat- or bird-pollinated ones
(table 1).

The Cacicus species significantly differed in the pro-
portion of food items eaten. Overall, C. haemorrhous ate
more fruits than its congener, whileC. chrysopterus preyed
more heavily upon arthropods (table 2).

Effect of season. There was a great number of fleshy-
fruited plant species bearing fruits during the wet when
compared to the dry season (G=20.77, P < 0.05; figure 2).

The diet of C. haemorrhous varied in a seasonal
basis. Fruits were more often eaten during the wet season,
whereas arthropods and nectar predominated in the dry
season (table 2). Cacicus chrysopterus, on the other hand,

did not change the diet throughout the year, and arthropods
represented its staple food in both seasons (table 2).

Effect of the association with mixed-species flocks.
Cacicus chrysopterus was a common species (in the sense
of Powell 1985) in the mixed-species flocks recorded at
Sede, where the occurrence of C. haemorrhous in these
associations was rare (14.1 % and 1.4 % of the flocks
recorded, respectively, n = 71, y*= 7.98, P = 0.001). At
Carmo, however, both species occurred in the same fre-
quency in mixed-species flocks (3.2 %, n=311). Overall,
C. chrysopterus could be equally encountered either asso-
ciated with mixed-species flocks or not
(*= 0.22, P > 0,50), but C. haemorrhous was more
frequently found solitary or in monospecific flocks
(x*=37.45, P < 0.001).

While associated with mixed-species flocks
C. chrysopterus fed almost exclusively on arthropods
(n = 15). This species was never observed eating fruits
when accompanying the flocks, and three out of four
instances of nectar feeding were observed when the birds
were out of these flocks (table 2). The diet of C.
haemorrhous did not differ with mixed-species flock
association (table 2).

DISCUSSION
In his monograph about icterids, Orians (1985) desig-
nated C. haemorrhous as an omnivorous species, and C.

Table 1. Plant species from which Cacicus took fruits and nectar at Parque Estadual Intervales, southeastern Brazil. Plant

families and species are arranged in alphabetical order.

Plant family/species Item eaten® Fruit/flower type® Cacicus species®
BOMBACACEAE

Pseudobombax sp. ne q Ch
Spirotheca passifloroides ne o Ch
CECROPIACEAE

Cecropia glaziovii fr n Ch
ELAEOCARPACEAE

Sloanea monosperma fr a Cc
EUPHORBIACEAE

Alchornea glandulosa fr a Ch, Cc
Tetrorchidium rubrivenium fr a Cc
MELIACEAE

Cabralea canjerana fr a Ch, Cc
MIMOSACEAE

Inga sp. ne q Ch
ONAGRACEAE

Fuchsia sp. ne o Ce

* ne = nectar, fr = fruits.

®0 = ornitophilous (i.e., bird-pollinated) or q = quiropterophilous (i.e., bat-pollinated) flowers, and a = arilate orn =non-

arilate fruits.
€ Ch = Cacicus haemorrhous, Cc = Cacicus chrysopterus.
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Table 2. Number of records of Cacicus chrysopterus and C. haemorrhous eating arthropods, fruits and nectar at Parque
Estadual Intervales, southeastern Brazil. The effects of season and association with mixed-species flocks on the diet of

both species are analyzed.
C. chrysopterus C. haemorrhous
Arthropods Fruits Nectar Arthropods Fruits Nectar
Season
Wet 11 4 2 2 8 0
Dry 16 2 2 9 4 5
G-test G=1.36,P>0.50 G=10.79, P < 0.005
Mixed-species flock association
In 14 0 1 3 5 1
Out 13 6 3 8 7 4
G-test G=28.06,P<0.02 G=097,P>0.50
Overall* 27 6 4 11 12 5

* The overall diet of both species differed: G=7.85, P < 0.025.

chrysopterus as aninsectivorous one. Although they differ
in the proportion of food items eaten at PEI, I found both
species eating arthropods, fruits, and probably nectar in a
regular basis, implying that both can be viewed as omnivo-
rous species. In fact, Ridgely and Tudor (1989) have
already noted that C. chrysopterus “also comes to flower-
ing trees and eat some fruits”. However, C. haemorrhous
seems to be more frugivorous than its congener which in
turn relies more heavily upon arthropods.

I could not identify the arthropods captured by the
birds, but Robinson (1986) found mainly lepidopteran

larvae, orthopterans, and spiders in the diet of the Yellow-
rumped Cacique (C. cela). Schubart er al. (1965) in addi-
tion found alated ants in the stomach of a C. haemorrhous
specimen. In the present study, the arthropods were cap-
tured mainly in living foliage, but birds probe so frequenly
into dead leaves that at least C. haemorrhous may be
regarded as a regular user (in the sense of Remsen and
Parker 1984) of this kind of substrate. This foraging habit
may not be uncommon in the genus Cacicus since other
species (e.g., C. cela and C. holosericeus) have already
been observed searching for arthopods in suspended dead
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Figure 2. Monthly variation in the number of plant species bearing mature fleshy fruits in the study area during 1993.
Plants were sampled along a 10 km-long transect. The horizontal line above the bars indicates the dry season.
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leaves (Remsen and Parker 1984, Robinson 1986). Even
the less common habit of inspecting dry fruits has also
already been observed for C. cela (Robinson 1986), al-
though much less frequently than recorded here for C.
chrysopterus.

I suspect that the birds visited the flowers primarily
in search of nectar although, as observed by Skutch (1972)
for C. uropygialis, arthropod eating is also a possibility.
Bat- and bird-pollinated flowers like those recorded here
produce copious quantity of nectar (Faegri and Vander Pijl
1971) which may be the cue for the attraction of non-
nectarivorous birds (see Sazima et al. 1993). In fact, the
flowers of Pseudobombax sp. andSpirothecapassifloroides
are visited by birds other than hummingbirds at PEI (pers.
obs.). Thus, the supply of nectar may be the crucial feature
for the attaction of Cacicus species to flowers. For in-
stance, Skutch (1972) observed C. uropygialis visiting the
bat-pollinated flowers of a Marcgravia species
(Marcgraviaceae), and Berla (1944) recorded C.
haemorrhous inthe bird-pollinated flowers of anErythrina
species (Fabaceae).

Changes in the diet of birds in response to seasonal
fluctuations of food resource abundance are common (see
examples in Wiens 1992). The decrease in availability of
fleshy fruits during the dry season at the study area cer-
tainly played a role in the seasonal change of food exploi-
tation by C. haemorrhous. Instead of fruits, which pre-
dominate in the wet season, arthropods and nectar were
favored by C. haemorrhous in the dry season. Cacicus
chrysopterusdid not show such a change, which reinforces
the label of a predohinantely insectivorous species. The
frequent association of C. chrysopterus with mixed-spe-
cies flocks, which in the study area are composed primarily
by insectivorous species (Machado 1991), probably helps
this species to maintain its insectivorous diet even in the
dry season when arthropods are likely to be scarce (Janzen
1973, Buskirk and Buskirk 1976, Wolda 1978), but mixed-
species flocks are very common (Machado 1991).

The association with mixed-species flocks may direct,
inaconvergent way, the attention of foraging birds toward
the food items sought by most flock participants (Buskirk
1976, Valburg 1992). Valburg (1992) found that the diet
ofthe Common Bush-tanager (Chlorospingus ophtalmicus)
changed from predominantely frugivorous to chiefly in-
sectivorous whether the birds foraged solitarily and in
single-species flocks or associated with predominantely
insectivorous mixed-species flocks. Cacicus chrysopterus
showed the same pattern, eating fruits only when individu-
als foraged solitarily or in monospecific flocks. When both
Cacicus species ate fruits, especially large to medium
arilate fruits (e.g., Cabralea canjerana), they made use of
the feet to hold the fruit against a branch and then pick the
pulporaril piecemeal (pers. obs). Thisis atime-consuming
activity, incompatible with the rapid movement of mixed-
species flocks, and which probably precludes fruit-eating
by C. chrysopterus during its participation in mixed-
species flocks. Cacicus haemorrhous, in contrast, did not

change its diet with mixed-species flock association. This
species is a rare participant of mixed-species flocks at PEI
(Machado 1991, this study), but can occur in large
monospecific flocks where birds can forage not only for
insects but also for fruits and nectar. In fact, mixed- and
single-species flocks may not present the same foraging
opportunities (Valburg 1992), since the foraging behavior
of birds is likely to differ between these both situations,
possibly as a consequence of social interactions occurring
most frequently in single-species flocks (Moriarty 1977).
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RESUMO. Correlagbes ecoldgicas de ectoparasitismo em aves da Floresta Atlintica, Brasil. Populagdes de espécies
nativas podem ser completamente ou parcialmente destruidas por doengas naturais ou transmitidas por animais domésticos.
Avaliamos aqui a prevaléncia de ectoparasitas em aves da regido da Serra do Mar da Floresta Atlintica, Paran, Brasil,
procurando por potenciais vetores de doengas, como carrapatos hematéfagos (Acari), maléfagos (Phthiraptera) e dcaros de
penas (Acari: Analgoidea). A prevaléncia destes ectoparasitas foi analisada em relagdo a: (1) varidveis ambientais
(sazonalidade e altitude); (2) ecologia das aves (participagio em bandos mistos, tipo de ninho e guilda de forrageamento, e
(3) taxonomia e massa corporal. Examinamos aves durante dois invemos (Julho-Agosto de 1991 e Julho de 1995) e dois
verdes (Fevereiro de 1992 e 1993) em duas florestas de montanha. Durante os mesmos invernos também examinamos aves
em uma floresta baixo-montana. A prevaléncia de ectoparasitas foi maior durante os invernos do que durante os verdes, mas
foi geralmente semelhante nas florestas de montanha e de baixada. A prevaléncia de carrapatos ¢ de mal6fagos em
Passeriformes variou consideravelmente, e independentemente uma da outra, entre as familias de aves. Dieta foi um fraco
preditor da prevaléncia de carrapatos, entretanto a prevaléncia de carrapatos para insetivoros de casca de 4rvores (84.2 %)
foi pelo megos duas vezes maior do que de qualquer outra guilda de forrageamento. Participantes regulares de bandos mistos
possuiram maiores prevaléncias de carrapatos (57.8 %) do que participantes irregulares (35.0 %). Nenhuma diferenga na
prevaléncia de carrapatos foi detectada entre espécies que fazem ninhos abertos ou fechados. A massa corporal nio esteve
significativamente correlacionada com intensidade de infestagiio por carrapatos em quatro espécies de aves testadas. Vérias
espécies de aves endémicas da Floresta Atlintica tiveram altas prevaléncias de ectoparasitas demonstrando um grande
potencial de infestagdo por doengas.

PaLavras-CHAVE: bandos mistos, carrapatos, dieta, ectoparasitas, ninho, Floresta Atlantica, Paran4.

ABSTRACT. Wildlife populations may be completely or partially destroyed by naturally borne or diseases transmitted by
domestic animals. Here, we evaluate ectoparasite prevalence on birds from the Serra do Mar region of the Atlantic Forest,
in the state of Paran4, Brazil. We searched for potential disease vectors, such as hematophagous ectoparasitic ticks (Acari),
chewing lice (Phthiraptera) and feather-mites (Analgoidea). The prevalence of these ectoparasites was analyzed in relation
to: (1) environmental variables (seasonality and altitude); (2) host ecology (participation in mixed-species flocks, nest type
and foraging guild); and (3) host taxonomy and body mass. We examined birds during two winters (July-August 1991 and
July 1995) and two summers (February 1992 and 1993) at two mountain forest sites. During the same winters we also
examined birds in a lowland forest. Ectoparasite prevalence was higher during winters than during summers but was usually
similar in montane and lowland forests. Tick and chewing lice prevalence on Passeriformes varied considerably,
independently of each other, among bird families. Diet alone is a poor predictor of tick prevalence, but prevalence on bark
insectivores (84.2 %) was at least twice as high as any other foraging guild. Regular mixed-species flock participants had
higher tick prevalence (57.8 %) than irregular participants (35.0 %). No difference in tick prevalence was detected between
open and closed nesting species. Body mass was not correlated with infestation intensity in the four species tested. Several
endemic birds of the Brazilian Atlantic Forest region showed high ectoparasite prevalence with a strong potential for
infestation by diseases.

Key worps: Atlantic Forest, diet, ectoparasites, mixed-species flocks, nests, Paran4, ticks.

* Present address: Departamento de Biologia Geral, ICB, Universidade Federal de Minas Gerais, 30161-970, Belo Horizonte, MG, Brazil
E-mail: marini @mono.icb.ufmg.br

* Bolsista Capes.
* Bolsista CNPq.



94 M. A. Marini, B. L. Reinert, M. R. Bornschein, J. C. Pintoand M. A. Pichorim

The neotropical region is being deforested rapidly before
several basic aspects of the ecology of its organisms are
documented. With high deforestation rates, there is an
increase in contact between domestic and wild organisms
potentially exposing all species to new diseases.. Snyderet
al. (1985), for example, reported that the Mauritius Pink
Pigeon (Columba mayeri) can contract the fatal herpes
virus from apparently healthy Domestic Pigeons (Columba
livia). Among mammals, populations of the Black-footed
Ferret (Mustela nigripes) (Thorne and Williams 1988) and
lions from the Serengeti National Park in Tanzania (Morell
1994) have already been affected by the canine distemper,
which can be transmitted by domestic dogs. The lion
example shows that organisms living in protected areas are
not immune to infections by parasites.

Ectoparasites may decrease birds’ reproductive suc-
cess (review in Lehmann 1993) by increasing mortality
rates or decreasing development rates of nestlings (Foster
1968, Moss and Camin 1970, Chapman and George 1991),
or increasing nest desertion by parents (Moss and Camin
1970, Feare 1976, Duffy 1983), or decreasing the ability to
attract mates (Clayton 1990). A decrease in survival or
body condition of adult birds may also occur, causing
death by the loss of sight (Thomas 1941, Worth 1942),
anemia (Olson 1935), or general condition (Putzig 1939).
Besides such direct effects, ectoparasites may serve as
disease vectors for birds (Feare 1976, Clifford e al. 1980,
Bennett er al. 1987) or as intermediate hosts for
endoparasites (review in Clayton 1990). Several
Neotropical passerines, for example, have been found to
host blood haemdproteids (Bennett and Borrero 1976,
Bennett et al. 1987).

Also, parasite infestations have been correlated with
several factors, including climatic seasonality, bird body
size or mass, foraging behavior, home range size, living
group size, and taxonomy (Randolph 1975, Davies et al,
1991, Pruett-Jones and Pruett-Jones 1991).

The ectoparasites of Neotropical birds are poorly stud-
ied. Guimaraes (1945) described ectoparasites of birds and
mammals from the lowlands of Paran4, Brazil. Perez and
Atyeo (1984) studied feather mites of Mexican parrots, and
Berla (1958, 1973) described feather mites of Brazilian
birds. A study of chewing lice on birds of the Neotropical
region was conducted in Amazonian Peru by Clayton et al.
(1992). Onikiand Willis (1991, 1993) reported ectoparasites
of birds from Colombia and Minas Gerais, Brazil. Within
the Atlantic Forest region of Brazil, ectoparasites have
been studied mostly on mammals (see references in Linardi
etal. 1991 and Barroset al. 1993), and to a lesser extent on
birds (Arzua et al. 1994 and references). More studies of
the region are needed, especially considering the high
levels of bird endemism and deforestation (McNeelyetal.
1990).

In this paper, our primary objective is to evaluate the
potential danger of disease infestation of birds by estimat-
ing ectoparasitism levels by hematophagous ectoparasitic
ticks (Acari), chewing lice (Insecta: Phthiraptera, formerly

Mallophaga), feather-mites (Analgoidea) and humming-
bird flower mites (Gamasida) on Atlantic Forest birds.

Previous studies in the Atlantic Forest region (Linardier
al. 1991, Barros et al. 1993, Arzua et al. 1994 and refer-
ences) lacked comparisons between ectoparasite prevalence
and host ecology. Our second objective, thus, is to evaluate
which group of birds would be most likely to be infested by
correlating tick prevalence with: 1) environmental variables
(seasonality and altitude), 2) host ecology (participation in
mixed-species flocks, nest type and foraging guild) and 3)
host taxonomy. Also, the potential negative effect of tick
infestations on bird fitness is evaluated by correlating bird
body mass with tick infestation intensity.

METHODS

Study sites. The first study site where we sampled birds
is in Mananciais da Serra (25°30’S, 48°57'W), within the
“Area Especial de Interesse Turfstico do Marumbi,”
Piraquara county, in Parand, Brazil. This study site (a
dense montane cloud forest), located at = 1,000 m (a.s.1.),
lies on the western slope of the ‘Serra do Mar’ mountain
ridge, within a= 70,000 ha mostly contiguous forest (ITCF
1987). Here, we sampled two areas 500 m apart: (1) a patch
of primary forest with a continuous 25-m high canopy,
open understory, patches of 10-m high bamboo (Poaceae)
and high numbers of epiphytes; and (2) a patch of disturbed
15-m high forest dominated by Tibouchina sellowiana
(Melastomataceae) with canopy broken by emergents, and
dense understory dominated by small bamboo (Chusquea
sp.: Poaceae).

The second study site we sampled is at Banestado
Reflorestadora (25°38'S, 48°30'W), Paranagu4 county,
alsoinParand. It consists of a488 halowland (=50ma.s.l.)
dense forest, with a 15-m high continuous canopy, and
open understory managed for palm-heart (Euterpe edulis:
Arecaceae).

Mist-netting and ectoparasite sampling. Birds were
captured with mist-nets (mostly between 07:00 and 14:00)
during two summers (February 1992 and 1993), and two
winters (July-August 1991 and August 1995) at Mananciais
da Serra, and during the same two winters at Banestado
Reflorestadora. We used 15 to 17 mist-nets (mesh 36 mm,
2.5mhigh x 12 mlong) on linear transects within each area.
At the montane forest we sampled birds at a small patch of
primary forest and at a patch of disturbed forest. During the
winter of 1995 we also sampled birds at the montane forest
at a third site. This area was 1.5 km away from the others,
similar, but more disturbed, than the primary forest site.

Each captured bird received a metal band (provided by
CEMAVE/IBAMA, Brazil), was weighed with 50 or 100 g
Pesola spring scales and measured. Hematophagous
ectoparasitic ticks were sampled quantitatively more inten-
sively on the birds’ neck and head by blowing on feathers.
We considered as new records ticks on banded birds recap-
tured at an interval of at least 30 days, because ticks usually
do not stay on their hosts for more than two-three weeks
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(Pruett-Jones and Pruett-Jones 1991). Tick prevalence
(proportion of individuals of a taxon infested) and infesta-
tion intensity (mean number of ticks among the individuals
of ataxon, includingindividuals notinfested) was calculated
for all species and bird families for the winter study periods
(Appendix).

Feather-mites were sampled qualitatively by inspect-
ing the birds’ head feathers and viewing the wing and tail
feathers backlit against the sky. Chewing lice occurred
mostly on the neck and head where we concentrated our
qualitative samples. Chewinglice and hummingbird flower
mites were sampled only during the winter of 1995.
Ectoparasites were collected with forceps from the body
and feathers of 54 birds of 32 species during 1991 and 1992
and preserved in 70 % alcohol.

Species’ diet, nesting behavior, and participation in
mixed species flocks followed the literature (Davis 1946,
Sick 1985, Ridgely and Tudor 1989) and personal obser-
vations by the authors. Bird names follow Sibley and
Monroe (1990).

Statistical analyses. The random distribution of
ectoparasites on the birds was compared between the vari-
ables tested with a contingency test for %? with Yates
correction for continuity (¥, ?) whith one degree of freedom.
The Mantel-Haenszel x*test (x,,,?) was applied in cases
when two samples of the same treatment were not homoge-
neous. We conducted Spearman rank correlations (r,)
between body mass and tick infestation intensity for species
with more than 10 records and a high range of ticks per host

species.

RESULTS

Non-Passeriformes were rare in our captures (four cap-
tures during twinter, 10 captures during summer), with the
exception of hummingbirds, which had 44 individuals of
five species sampled during the winter of 1995. For this
reason we analyze Passeriformes and hummingbirds sepa-
rately, excluding the other species. We sampled a total of
313 individuals of 53 species of Passeriformes during
winter, and a total of 184 individuals of 51 species during
summer (Appendix).

Ectoparasite identification. Ticks (n = 129) collected
on 54 birds during the winter of 1991 showed a high
abundance (n = 120) of Amblyomma sp. larvae, and one
nymph of Ixodes sp. Of the eight collected during the
summer of 1992, seven were Ixodes sp. nymphs and one
was an Amblyomma sp. larvae. Feather-mites belonged to
the super-family Analgoidea (Proctophyllodidae).

Even though we did not search systematically for
haematophagous diptera (Hippoboscidae), some occurred
sporadically on the birds (White-browed Foliage-gleaner,
Anabacerthia amaurotis, Buff-browed Foliage-gleaner,
Syndactyla rufosuperciliata, Rufous-capped Spinetail,
Synallaxis ruficapilla, Greenish Manakin, Schiffornis
virescens and Golden-crowned Warbler, Basileuterus
culicivorus in 1991, Barred Forest-Falcon, Micrastur

ruficollis, White-shouldered Fire-eye, Pyriglena
leucoptera, Rufous Gnateater, Conopohaga lineata, and
Schiffornis virescens in 1992 and Plain Antvireo,
Dysithamnus mentalis in 1995) and are not considered
further here.

Year-to-year variations. Ectoparasite prevalence dif-
fered significantly between years during the summers but
not during the winters. Both tick (x,* = 4.158; df = 1;
P = 0.041) and feather-mite (x,> = 18.725; df = 1;
P = 0.000) prevalence varied significantly between years
at the montane forest during the summer (table 1). Tick
prevalence, however, had similar values during the win-
ters, both at the lowland (x,? = 2.415; df = 1;
P = 0.120) and at the montane (x,* = 1.519; df = 1;
P = 0.218) forests.

Seasonality. Ectoparasite prevalence was higher dur-
ing the winters than during the summers. For Passeriformes,
tick prevalence was significantly higher, on the average,
during the winter than during the summer (x,, .. = 53.436;
df = 1; P < 0.000) at the montane forest (table 1). Tick
prevalence was 3.5 times higher and tick prevalence on
species was nearly two times as high during the winter than
in the summer (table 1).

Feather-mites were also significantly (x,, > = 17.888;
df=1; P <0.000) more prevalent during the winter of 1995
than the average of the summers at the montane forest.

Altitude. Lowland and montane forests usually had simi-
larectoparasite prevalence. The averagetick prevalence atthe
montane forest was not different (x,,,* = 0.852; df = 1;
P = 0.356) from the average tick prevalence at the lowland
forest during the winters (table 1). The same pattern was
observed for feather-mites (Fisher Exact test, P= 0.764), but
chewing lice showed significantly higher (x,* = 10.502;
df = 1; P = 0.001) prevalence at the lowland than at the
montane forest during the winter of 1995 (table 1).

Tick infestations during winters

We combinedthe 311 winter samples from the lowland
and montane forests to conduct comparisons of tick preva-
lence with diet, type of. participation in mixed-species
flocks and nest type. The restricted samples of the other
ectoparasites and of our summer samples limit statistical
analysis and weaken conclusions for these data sets.

Taxonomy. Since only 10 species had more than 10
individuals sampled we restrict our taxonomic analysis to
the family level. The number of species and individuals
infested by ticks differed considerably among bird families
(Appendix) during the winter. The highest prevalences were
recorded for Dendrocolaptidae (85.3 %) and Furnariidae
(61.4 %), and the lowest for Parulidae (5.6 %). All other
families had intermediate values or too little data to justify
conclusions. Infestation intensity at the family level fol-
lowed the same pattern of prevalence with the highest mean
infestations for Dendrocolaptidae (7.4 ticks/bird) and
Furnariidae (3.9 ticks/bird). The two most infested birds
were one Fumnariidae (A. amaurotis) with 57 ticks, and one
Dendrocolaptidae (Lesser Woodcreeper, Lepidocolaptes
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TABLE 1. Prevalence [number of birds examined (% infested)] of ticks, feather-mites and chewing lice on Passeriformes
of the Atlantic Forest, at lowland and montane sites, during winters (1991 and 1995) and summers (1992 and 1993).

Season/Year
Winter Summer
Ectoparasite Altitude 1991 1995 Total 1992 1993 Total
Ticks Lowland 29(27.6) 34(50.00 63(39.7) T - -
Montane 133 (50.4) 115 (41.7) 248 (46.4) 108 (8.3) 76 (19.7) 184 (13.0)
Total 162 (46.3) 149 (43.3) 311 (45.7) 108 (8.3) 76(19.7) 184 (13.0)
Feather-mites Lowland - 34 (91.2) 34(91.2) - - -
Montane - 116 (87.9) 116 (87.9) 108 (28.7) 76 (61.8) 184 (42.4)
Total - 150 (88.7) 150 (88.7) 108 (28.7) 76 (61.8) 184 (42.4)
Chewing lice Lowland - 34 (91.2) 34(91.2) - - -
Montane - 116 (59.5) 116 (59.5) - - -
Total - 150 (66.7) 150 (66.7) - - =

Juscus) with 49 ticks.

None of the bird families had low prevalence of feather
mites, with all values ranging from 70.0 % on Formicariidae
to 95.5 % on Turdidae (see Appendix). Chewing lice
prevalence varied considerably among bird families, with
Fringillidae being the least infested (25.0 %) and Turdidae
being the most (95.5 %).

Foraging guild. Tick prevalence was much higher on
bark insectivores than in any other guild of passerines
during the winters (table 2). The six species of bark
insectivores had, on the average, high tick prevalence
(84.2 %), and high mean infestation intensity (6.8 ticks per
host). Insectivores in general and omnivores had higher
prevalence (50.0 and 42.2 % respectively) than frugivores
and granivores. Tick prevalence, however, varied consid-
erably among insectivore families and species (Appendix).

Flock participation and nest type. The correlates of
tick prevalence with type of participation in mixed-species
flocks and nest type was analyzed jointly for insectivores
and omnivores, since these two groups showed similar
prevalence rates (x,* = 0.699; df = 1; P = 0.403).

Birds that participated regularly in mixed-species flocks
had significantly higher (x,,° = 11.314, df. = 1,
P =0.001) prevalence than birds with irregular participa-
tion. Birds that build closed nests had similar s’ =
0.405, d.f. = 1, P = 0.525) prevalence to birds that build
open nests. These two characteristics are confounded,
however, by the significant (x,,,> = 30.306, d.f. = 1,
P <0.000) association between nest type and flock partici-
pation, since most species that build closed nests also
participate in mixed species flocks (table 3).

Bodymass vs. infestation intensity. Body mass of birds
during the winter was not affected by infestation intensity
(tick load). We tested the effect of infestation intensity on
the body mass with the four species that had more than 10
records and a high range of ticks. Parasitism by ticks did
not affect significantly any of the four species tested [L.
fuscus, (r,=-0.005,N=15,N8), Olivaceous Woodcreeper,
Sittasomus griseicapillus (r, = 0.158, N = 11, NS), A.
amaurotis (r,=-0.059, N=28,N8S), andS. rufosuperciliata
(r,_- 0306, N = 13, NS)].

Hummingbird ectoparasitism

We neverrecorded ticks and haematophagous Diptera
onhummingbirds, but the three other ectoparasites (flower
mites, chewing lice and feather mites) occurred in all five
species of hummingbirds sampled during the winter of
1995. Hummingbird flower mites varied considerably in
prevalence among the three most common host species
(table 4), being almost always (92.3 %) present on the
Scale-throated Hermit, Phaethornis eurynome, common
(60.0 %) on the Violet-capped Woodnymph, Thalurania
glaucopis, but rare (8.3 %) on the Brazilian Ruby,
Clytolaema rubricauda. Chewing lice varied less (33.3-
60.0 %) among the three most common hosts. Feather-
mites were almost always (93.2 %) present on humming-
birds, with the lowest prevalence reported forP. eurynome
(76.9 %). Of the 44 hummingbirds sampled for the three
ectoparasites, 14 (31.8 %) had triple infestation, 19
(43.2 %) had double infestation, 11 (25.0 %) had single
infestation, and no hummingbird was ever free of
ectoparasites.
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DISCUSSION

The most evident pattern detected is that ectoparasite
prevalence is higher during winters than during summers
(table 1). This pattern is probably related to the annual
cycles and natural history of the parasites. Ectoparasite
prevalence was not homogeneous between years, seasons
and forests at different altitudes (table 1). These findings
suggest complex spatial and temporal population dynam-
ics of ectoparasites on their hosts.

Tick prevalence on Passeriformes varied considerably
among families and was related to foraging guild and type
of participation in mixed-species flocks (tables 2 and 3).
Bark insectivores were the most infested, with prevalence

even higher than terrestrial foragers (table 2), which are
expected to be more infested by ticks which wait on the
litter. Insectivores and omnivores were infested much
more than frugivores and granivores, but the variation
among the insectivore families was as great as the variation
between insectivores and frugivores (Appendix). Thus,
diet alone is a poor correlate of tick prevalence.

The association between nest type and flock participa-
tion (table 3) may be explained by the characteristics of two
families (Dendrocolaptidae and Furnariidae which partici-
pate in mixed-species flocks, and build closed nests) most
represented in the samples. Even though birds of the
Parand region do not reproduce during the winter, nesting
behavior may be related with roosting behavior.

TABLE 2. Number of species and of individuals (% infested) examined, and infestation intensity of ticks on
Passeriformes captured during the winters by guild (foraging substrate and diet).

Number Number of birds Mean (range)

of examined infestation
Guild species (% infested) intensity
Terrestrial (Insectivore) 5 13 (38.5) 1.5 (0-8)
Bark (Insectivore) 38 (84.2) 6.8 (0-49)
Arboreal 42 260 (40.4) 1.6 (0-57)
Insectivore 26 175 (43.4) 1.9 (0-57)
Omnivore . 9 45 (42.2) 1.1 (0-10)
Frugivore 5 26 (26.9) 0.9 (0-8)
Granivore 14 (21.4) 1.1 (0-8)
All insectivores 37 226 (50.0) 2.7 (0-57)

TABLE 3. Prevalence [number of birds examined (% infested)] of ticks on Passeriformes during the winters, in relation
to their participation in mixed species flocks (regular vs. irregular), diet [insectivore, omnivore and plant eater (frugivore
+ granivore)] and nest type (closed vs. open).

Nest type

Participation in mixed

species flocks Diet Closed Open Total

Regular Insectivore 111 (63.1) 10 (40.0) 121 (61.2)
Omnivore 6 (16.7) 6 (50.0) 12 (33.3)
Plant 1(0) 1(0) 2(0)
Total 118 (60.2) 17 (41.2) 135 (57.8)

Irregular Insectivore 78 (32.1) 27 (51.9) 105 (37.1)
Omnivore 0O 33 (39.4) 33 (394)
Plant 0 (0) 38 (26.3) 38 (26.3)
Total 78 (32.1) 98 (37.4) 176 (35.0)

Total 196 (49.0) 115 (37.9) 311 45.7)
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Dendrocolaptidae, for example, nest and roost in trunk
cavities (Oniki 1970, Skutch 1989), and Furnariidae may
roost in their closed nests (Sick 1985).

Species that participate regularly in mixed-species
flocks had higher prevalence than irregular participants
(table 3). The positive benefits of participating in mixed-
species flocks may be counterbalanced by potential nega-
tive direct or indirect effects of ectoparasitism (review in
Lehmann 1993). Ectoparasitism may still be considered
an important factor in the evolution of mixed-species
flock participation behavior even though no negative
fitness (loss of body mass) effect was detected here.
Alternatively, if flock species are transmitting
ectoparasites to other flock species (cross-species infec-
tion) they can benefit by indirectly excluding the flock
competitors (see Holt 1993).

Lice prevalence on birds may vary considerably among
Neotropical forests. Our lice estimate for Passeriformes
during the winter was of 66.7 %, a value 40 % higher than
that reported by Clayton et al. (1992) in Amazonian Peru.
This difference may be related, however, to the fact that
their samples were taken during summer and winter and
that they included both Passeriformes and Non-
Passeriformes.

The community of ectoparasites on hummingbirds
differed from Passeriformes, by the lack of ticks and
haematophagous flies and the presence of flower mites on
hummingbirds. Oniki and Willis (1991) also did not
encounter ticks on eight hummingbird species from Co-
lombia. Among the ectoparasites found on hummingbirds,
flower mites showed the most interesting pattern, varying
in prevalence among hummingbird species. The ecology
and coevolution of flower mites and hummingbirds was
studied in detail by Colwell (1973, 1995 and references).
Phaethornis spp. and the Saw-billed Hermit (Ramphodon
naevius), seem to have a very close association with flower
mites, deserving further studies.

The fact that few ticks were found on body parts
besides the birds’ heads and necks suggests that either the

birds clean ectoparasites or the ectoparasites select attach-
ment sites [see Choe and Kim (1989) for feather mites].
The first hypothesis is supported by Boyd’s (1951) finding
of fleas and lice in bird stomachs. Preening is considered
the primary defence of hosts against lice (Waage 1979,
Clayton 1991). Besides the self-grooming behavior, some
birds exhibit allopreening (reviews in Cullen and Ashmole
1963, Harrison 1965). Brooke (1985), for example, dem-
onstrated that penguin pairs have less ectoparasites than
unmated individuals, possibly because of allopreening by
the pair. Itis not known how much allopreening occurs in
the Passeriformes studied here.

Implications for Conservation Biology

Several endemic birds of the Brazilian Atlantic Forest
region showed high ectoparasite prevalence with a strong
potential for infestation by diseases. Prevalence of the
ectoparasites sampled was high for some groups of para-
sites (e.g. 88.7 % for feather mites during the winters) or for
specific host taxons (e.g. 85.3 % for ticks on
Dendrocolaptidae, or95.5 % for chewing lice on Turdidae).
Lack of similar studies prevents us from evaluating whether
these proportions are within natural levels or higher than
levels whithin which birds of the region evolved. The
montane and lowland sites sampled are not pristine habitat,
since forests are variably disturbed and domestic animals
such as fowl, dogs, cats and others live nearby. This
contact between domestic animals and wildlife may have
altered the original prevalence of parasites. Case studies
showing domestic-wildlife transmission raise concerns
about whether endangered or endemic bird species that
live in the Parand region (e.g. A. amaurotis, Spadebill
Platyrinchus leucoryphus, Azure-shouldered Tanager
Thraupis cyanoptera, Blackish-blue Seedeater
Amaurospiza moesta, and Uniform Finch Haplospiza
unicolor) are under threat of dangerous parasitic infection.
Mixed-species © flock participants, specially
Dendrocolaptidae and Furnariidae, should be more endan-
gered of being infested by an ectoparasite transmitted

TABLE 4. Prevalence [number of birds examined (% infested)] of flower mites (Gamasida), chewing lice (Phthiraptera)
and feather mites (Analgoidea) in hummingbirds of the Paran4 Atlantic Forest, Brazil, during the winter of 1995.

Number (%) infested
Number Flower Chewing Feather

Species examined mites lice mites

Phaethornis eurynome 13 12 (92.3) 7 (53.9) 10 (76.9)
Phaethornis squalidus 1 1 (100) 1 (100) 1 (100)
Thalurania glaucopis 15 9 (60.0) 9 (60.0) 15 (100)
Clytolaema rubricauda 12 1(8.3) 4 (33.3) 12 (100)
Ramphodon naevius 3 3(100) 3 (100) 3 (100)
Total 44 26 (59.1) 24 (54.6) 41 (93.2)
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disease than irregular flock participants. Several endemic
Atlantic Forest species (Appendix) already show high
prevalence of one or more ectoparasites (e.g. A. amaurotis
had prevalence rates of 92 % for feather-mites, 83 % for
ticks and 75 % for chewing lice), and we do not know the
potential danger of these infestation levels to wildlife. This
possible danger (see also Kirkwood 1993, Aguirre and
Starkey 1994) should be evaluated further as a background
for conservation and management programs of endangered
species.

ACKNOWLEDGMENTS

M. A. M. received fellowship from Capes, and B.L. R.
and M. R. B. received fellowships from CNPq (Brazilian
Education Ministry). This study was partially supported by
grants from Dept. of Ecology, Ethology and Evolution and
Graduate College (Univ. of Illinois Urbana-Champaign,
U.S.A.), Sigma Xi, and Western Bird Banding Association
to M. A. M. Scott K. Robinson provided initial guidance.
We thank CEMAVE/IBAMA for providing metal bands
and banding permits; Companhia de Saneamento
do Parani (SANEPAR) and Banco do Estado do Parand
(BANESTADO) for allowing us to work on lands they
manage; M. Arzua and D. M. B. Barros for identification of
the ectoparasites; Y. Oniki, J. P. Prado, and F. C. Straube for
criticisms on previous drafts of the manuscript; and C. S.
Coleto, M. Vale, F. C. Straube, and R. Yabe for help during
some field trips.

REFERENCES

Aguirre, A. A. and E. E. Starkey (1994) Wildlife disease in
U.S. National Parks: Historical and coevolutionary
perspectives. Conserv. Biol. 8:654-661.

Arzua, M., D. M. Barros, P. M. Linardi and J. R. Botelho
(1994) Noteworthy records of Ixodes auritulus
Neumann, 1904 (Acari, Ixodidae) on birds from
Parand, southern Brazil. Mem. Inst. Oswaldo Cruz
89:129.

Barros, D. M., P. M. Linardi and J. R. Botelho (1993)
Ectoparasites of some wild rodents from Parana state,
Brazil. J. Med. Entomol. 30:1068-1070.

Bennett, G. F. and J. 1. Borrero H. (1976) Blood parasites
of some birds from Colombia. J. Wildl. Diseases
12:454-458.

___, L. R. Caines and C. B. Woodworth-Lynas (1987)
Avian Haemoproteidae. 24. The haemoproteids of the
New World passeriform families Formicariidae,
Furnariidae, Mimidae, and Vireonidae. Can. J. Zool.
65:317-321.

Berla, H. F. (1958) Analgesidae neotropicais, I - Duas
novas espécies de Prerodectes Robin, 1868 (Acarina -
Proctophyllodinae) coletadas em Fringillidae. Aves,
Passeriformes. Bol. Mus. Nac., Zool. 186:1-6.

___(1973) Analgesoidea neotropicais. X - Uma nova
espécies de  Pterodectes Robin, 1877 (Acarina,

Proctophyllodidae). Rev. Bras. Biol. 33:21-22.

Boyd, E. M. (1951) The extemnal parasites of birds: a
review. Wilson Bull. 63:363-369.

Brooke, M. L. (1985) The effect of allopreening on tick
burdens of molting Eudyptid penguins. Auk 102:893-
895.

Chapman, B. R. and J. E. George (1991) The effects of
ectoparasites on Cliff Swallow growth and survival, p.
69-92. In: J. E. Loye and M. Zuk (eds.) Bird-Parasite
Interactions: Ecology, evolution, and behaviour.
Oxford: Oxford Univ. Press.

Choe, J.C. and K. C. Kim (1989) Microhabitat selection and
coexistence in feather mites (Acari: Analgoidea) on
Alaskan seabirds. Oecologia 79:10-14.

Clayton, D. H. (1990) Mate choice in experimentally
parasitized rock doves: lousy males lose. Am. Zool.
30:251-262.

___ (1991) Coevolution of avian grooming and
ectoparasite avoidance, p. 258-289. In: J. E. Loye and
M. Zuk (eds.) Bird-Parasite Interactions: Ecology,
evolution, and behaviour. Oxford: Oxford Univ. Press.

___,R.D. Gregory and R. D. Price (1992) Comparative
ecology of Neotropical bird lice (Insecta: Phthiraptera).
J. Anim. Ecol. 61:781-795.

Clifford, C. M., H. Hoogstraal, F. J. Radovsky, D. Stiller
and J. E. Keirans (1980) Omnithodoros (Alectorobius)
amblus(Acarina: Ixoidea: Argasidae): Identity, marine
bird and human hosts, virus infections and distribution
in Peru. J. Parasit. 66:312-323.

Colwell, R. K. (1973) Competition and coexistence in a
simple tropical community. Am. Nat. 107:737-760.

___(1995) Effects of nectar consumption by the
hummingbird flower mite Proctolaelaps kirmsei on
nectar availability in Hamelia patens. Biotropica
27:206-217.

Cullen, J.M. and N.P. Ashmole (1963) The Black Noddy
Anous tenuirostris on Ascension Island. Part 2,
Behaviour. Ibis 103b:423-446.

Davies, C.R.,J. M. Ayres, C. Dyeand L. M. Deane (1991)
Malaria infection rate of Amazonian primates
increases with body weight and group size. Functional
Ecol. 5:655-662.

Davis, D. E. (1946) A seasonal analysis of mixed flocks of
birds in Brazil. Ecology 27:168-181.

Duffy, D. C. (1983) The ecology of tick parasitism on
densely nesting Peruvian seabirds. Ecology 64:110-
119.

Feare, C. J. (1976) Desertion and abnormal development
in a colony of Sooty Terns Sterna fuscata infested by
virus-infected ticks. /bis 118:110-115.

Foster, W. A. (1968) Total brooding mortality in late-
nesting Cliff Swallows. Condor 70:275.

Guimaries, L. R. (1945) Sobre alguns ectoparasitos de
aves e mamiferos do litoral paranaense. Arg. Mus.
Paranaense Curitiba 4:179-190.

Harrison, C. J. O. (1965) Allopreening as agonistic
behaviour. Behaviour 24:161-209.

— II“. i




100 M. A. Marini, B. L. Reinert, M. R. Bornschein, J. C. Pintoand M. A. Pichorim

Holt, R. D. (1993) Infectious diseases of wildlife, in
theory and practice. Trends Ecol. Evol. 8:423-425,
ITCF (1987) Plano de gerenciamento da Area Especial de
Interesse Turistico do Marumbi. Curitiba: Instituto de

Terras Cartografia e Florestas (ITCF). :

Kirkwood, J. K. (1993) Interventions for wildlife health,
conservation and welfare. Vet. Record 132:235-238.

Lehmann, T. (1993) Ectoparasites: direct impact on host
fitness. Parasit. Today 9: 8-13.

Linardi, P. M., J. R. Botelho, A. Ximenez and C. R,
Padovani (1991) Notes on ectoparasites of some small
mammals from Santa Catarina State, Brazil. J. Med.
Entomol. 28:183-185.

McNeely, J. A., K. R. Miller, W. V. Reid, R. A. Mittermeier
and T. B. Wemer. (1990) Conserving the world’s
biological diversity. Washington: IUCN.

Morell, V. (1994) Serengeti’s big cats going to the dogs.
Science 264:1664.

Moss, W. W. and J. H. Camin (1970) Nest parasitism,
productivity, and clutch size in Purple Martins. Science
168:1000-1003.

Olson, C. (1935) The effect of certain ectoparasites on the
cellular elements and hemoglobin of the blood of the
domestic chicken. J. Am. Vet. Med. Assoc. 87:559-
561.

Oniki, Y. (1970) Roosting behavior of three species of
woodcreepers (Dendrocolaptidae) in Brazil. Condor
72:233.

—and E. O. Willis (1991) Morphometrics, molt,
cloacal temperatures and ectoparasites in Colombian
birds. Caldasia 16(79):519-524.

—and__(1993) Pesos, medidas, mudas, temperaturas
cloacais e ectoparasitos de aves da Reserva Ecol6gica
do Panga, Minas Gerais, Brasil. Bol. CEO 9:2-10.

Perez, T. M. and W. T. Atyeo (1984) Site selection of
the feather and quill mites of Mexican parrots. p. , -

. In- D. A. Griffiths and C. E. Bowman (eds.)
Acarology VI, Vol. I. Chichester: Ellis Horwood.

Pruett-Jones, S. and M. A. Pruett-Jones (1991) Analysis
and ecological correlates of tick burdens in a New
Guinea avifauna, p. 154-176. In: J. E. Loye and M. Zuk
(eds.) Bird-Parasite Interactions: Ecology, evolution,
and behaviour. Oxford: Oxford Univ. Press.

Putzig, P. (1939) Rauchschwalben-Sterben durch zecken
(Ixodidae) verursacht. Vogelzug 10:25-27.

Randolph, S. E. (1975) Pattems of distribution of the tick
Ixodes trianguliceps Birula on its hosts. J. Anim. Ecol.
44:451-474.

Ridgely, R. S. and G. Tudor (1989) The birds of South
America. Vol. I and II. Austin: Univ. Texas Press.
Sibley, C. G. and B. L. Monroe, Jr. (1990) Distribution
and taxonomy of birds of the world. New Haven: Yale

Univ. Press.

Sick, H. (1985) Omnitologia brasileira, uma introdugéo,
v. | and II. Brasilia: Ed. Univ. Brasflia.

Skutch, A. (1989) Birds asleep. Austin: Univ. Texas
Press.

Snyder, B., J. Thisted, B. Burgess and M. Richard
(1985) Pigeon herpesvirus mortalities in foster
reared Mauritius Pink Pigeons. Proc. Am. Assoc.
Zoo Vet., :69-70.

Thomas, R. H. (1941) Ticks affecting birds’ eyesight. Auk
58:590-591.

Thome, E. T. and E. S. Williams (1988) Disease and
endangered species: The Black-footed Ferret as a
recent example. Conserv. Biol. 2:66-74.

Waage, J. (1979) The evolution of insect/vertebrate
associations. Biol. J. Linnean Soc. 12:187-224.

Worth, C. B. (1942) Ticks affecting birds’ eyesight. Auk
59:576-577.

Reviewed by Edwin O. Willis and Richard O. Bierregaard, Jr.

563-5%0




Ectoparasitism on Brazilian birds 101

APPENDIX

Prevalence [number of birds examined (% infested)], relative infestation intensity and range of ticks (Acari), and
prevalence number of birds examined (% infested)] of feather mites (Analgoidea) and chewing lice (Phthiraptera) on birds
of the Paran4 Atlantic Forest, Brazil, during the winters of 1991 and 1995.

Ticks Feather mites Chewing lice
Number examined Infestation ~ Range Number examined ~ Number examined
Family-Subfamily (No.)/Bird species (% infested) intensity  ectop. (% infested) (% infested)
Dendrocolaptidae (5) 34 (85.3) 74 049 14 (92.9) 14 (35.7)
Lepidocolaptes fuscus 15 (80.0) 9.1 0-49 5(100) 5 (40.0)
Sirtasomus griseicapillus 11 (100) 6.0 1-16 4 (100) 4 (25.0)
Dendrocolaptes platyrostris 3 (100) 127  5-23 1 (100) 1 (100)
Dendrocincla fuliginosa 3(33.3) 1.0 0-3 3 (66.7) 3(33.3)
Campylorhamphus falcularius 2 (100) 4.0 3-5 1 (100) 1 (100)
Furnariidae (9) 70 (61.4) 39 0-57 27 (92.6) 27 (81.5)
Anabacerthia amaurotis 29 (82.8) 64  0-57 12 (91.7) 12 (75.0)
Syndactyla rufosuperciliata 13 (61.5) 48 0-17 5(100) 5(100)
Synallaxis ruficapilla 13 (30.8) 0.5 0-4 5 (100) 5 (80.0)
Heliobletus contaminatus 4 (75.0) 1.8 0-5 - -
Xenops minutus 3(33.3) 1.3 0-4 - ; -
Philydor rufus 3(33.3) 0.3 0-1 1 (0) 1(0)
Automolus leucophthalmus 3 (66.6) 0.7 0-1 2 (100) 2 (100)
Lochmias nematura 1(0) 0.0 0 1(100) 1 (100)
Sclerurus scansor 1(0) 0.0 0 1(100) 1 (100)
Formicariidae (7) 24 (50.0) 1.5 0-11 10 (70.0) 10 (30.0)
Conopophaga lineata 9 (44.4) 1.2 0-4 3(100) 3(0)
Dysithamnus mentalis 6 (50.0) 1.5 0-4 4 (75.0) 4 (50.0)
Drymophila malura 5(60.0) 2.8 1-11 1(0) 1 (0)
Drymophila squamata 1 (100) 2.0 2 - -
Chamaeza ruficauda 1(0) 0.0 0 - -
Grallaria varia 1 (100) 8.0 8 1(0) 1 (100)
Myrmotherula gularis 1(0) 0.0 0 1 (100) 1(0)
Cotingidae (1) 4 (0) 0.0 0 2 (100) 2(0)
Carpornis cucullatus 4(0) 0.0 0 2 (100) 2(0)
Pipridae (2) 26 (34.6) 1.2 0-8 14 (92.9) 14 (85.7)
Chiroxiphia caudata 19 (31.6) 1.2 0-8 10 (90.0) 10 (90.0)
Schiffornis virescens 7(42.9) 1.4 0-6 4 (100) 4 (75.0)
Tyrannidae (13) 57 (40.4) 0.7 0-9 28 (85.7) 28 (57.1)
Hemitriccus obsoletus 19 (52.6) 2.5 0-9 8 (100) 8 (62.5)
Hemitriccus nidipendulus 1 (100) 3.0 3 - -
Hemitriccus diops 1(0) 0.0 0 - -
Platyrinchus mystaceus 8 (62.5) 0.9 0-2 6 (66.7) 6 (16.7)
Platyrinchus leucorhyphus 1(0) 0.0 0 - =
Todirostrum plumbeiceps 5(20.0) 0.2 0-1 2(0) 2(0
Mionectes rufiventris 5(0) 0.0 0 4 (100) 4 (100)
Myiobius barbatus 4 (25.0) 0.3 0-1 1 (100) 1 (100)
Tolmomyias sulphurescens 4(25.0) 0.3 0-1 2 (100) 2 (100)
Phylloscartes ventralis 3(0) 0.0 0 1 (100) 1(0)
Phylloscartes difficilis 1(0) 0.0 0 = =
Leptopogon amaurocephalus 3 (66.6) 1.3 0-3 2 (100) 2(100)

Attila rufus 2 (100) 3.0 2-4 2 (100) 2 (50.0)
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APPENDIX
(continued)
Ticks Feather mites _Chewing lice
Number examined Infestation ~ Range Number examined Number examined
Family-Subfamily (No.)/Bird species (% infested) intensity ectop. (% infested) (% infested)
Turdidae (3) 28 (50.0) 0.8 07 22 (95.5) 22 (95.5)
Turdus albicollis 22 (54.6) 1.2 0-7 16 (100) 16 (93.8)
Turdus rufiventris 4 (0) 0.0 0 3 (100) 3 (100)
Platycichla flavipes 3(0) 0.0 0 3(66.7) 3 (100)
Vireonidae (2) 7429 1.9 0-10 4 (100) 4 (75.0)
Cyclarhis gujanensis 4 (50.0) 27  0-10 3(100) 3 (66.7)
Hylophilus poecilotis 3(33.3) 0.7 0-2 1 (100) 1 (100)
Parulidae (2) 37(5.4) 0.08 0-2 14 (85.7) 14 (71.4)
Basileuterus leucoblepharus 23 (4.4) 0.09 0-2 12 (83.3) 12 (75.0)
Basileuterus culicivorus 13 (7.7) 0.08 0-1 2 (100) 2 (100)
Thraupinae (6) 9(44.4) 1.4 0-8 7(71.4) 7(71.4)
Tangara desmaresti 3(33.3) 0.3 0-1 3 (100) 3(33.3)
Trichothraupis melanops 2 (50.0) 1.5 0-3 2(0) 2(100)
Tachyphonus coronatus 1 (100) 8.0 8 % 2
Euphonia pectoralis 1(0) 0.0 0 - >
Thraupis cyanoptera 1 (100) 1.0 1 1 (100) 1 (100)
Habia rubica 1(0) 0.0 0 1 (100) 1 (100)
Fringillinae (3) 15 (20.0) _ 0.9 0-7 8 (87.5) 8 (25.0)
Haplospiza unicolor 11 (9.1) 0.6 0-7 7 (85.7) 7 (28.6)
Amaurospiza moesta 3 (66.6) 2.0 0-4 1 (100) 1 (0)
Saltator similis 1(0) 0.0 0 - -
TOTAL (53) 311 45.7) 2.3 0-57 150 (88.7) 150 (66.7)
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Descricao do macho adulto de Stymphalornis acutirostris
(Aves: Formicariidae)

Bianca Luiza Reinert e Marcos Ricardo Bornschein
Museu de Histéria Natural “Capdo da Imbuia”, Rua Prof. Benedito Conceigdo 407, 82810-080 Curitiba, PR,

Brasil

Recebido em 14 de agosto de 1996, aceito em 31 de outubro de 1996

ABSTRACT. Description of the adult male of Stymphalornis acutirostris (Aves: Formicariidae). Stymphalornis
acutirostris was recently described based on a pair collected at Balnesrio Ipacaray (25°45'S, 48°31'W), on the coast of the
state of Paran4. These specimens show similar plumage pattern. We discovered now that the male (paratype) is a juvenile.
Adult males are distinct from youngs and females, beeing blackish gray on face and underparts, with the white remaining
only on tips of chin and moustachial streak feathers and in the center of auricular feathers. Intermediate plumages are
represented by specimens having grayish underparts. Collected specimens show two or four pairs of tail feathers with the tips
coloured as follow: white in the fifth pair, white or grayish in the thirth and fourth pairs, and grayish in the second pair. The
presence of a strong sexual dimorphism in the plumage of S. acutirostris, as found in the majority of the typical antbirds (=
Thamnophilidae), do not put under dowght the genus Stymphalornis since it was not erected by plumage aspects.

KEey worps: Adult male, Formicariidae, immature male, plumage variation, Stymphalornis acutirostris.

PALAVRAs-CHAVE: Formicariidae, macho adulto, macho jovem, Stymphalornis acutirostris, variagio plumdria.

S:ymphm‘or;:is acutirostris Bornschein, Reinert e
Teixeira, 1995 foi descrito com base em um casal
coletado no Balnedrio Ipacaray (25°45’S, 48°31'W),
litoral do Estado do Paran4, Brasil (Bornschein er al.
1995). Com a continuidade das pesquisas na regido
costeira do sul do Brasil, observamos exemplares
de S. acutirostris com a superficie ventral escura
ou mesclada de escuro com 4reas alvi-negras semelhan-
te ao padrdo do material-tipo. Coletamos alguns espé-
cimes, verificando ap6s a anélise das gbnadas que trata-
vam-se de machos. A evidéncia da sucessdo pluméria
foi corroborada através da recuperagio de um espécime,
um més apés o seu anilhamento, que havia escurecido
parcialmente. Concluimos, entéo, estar diante de ma-
chos de S. acutirostris mais velhos, que passamos a
descrever.

Designamos as cores conforme Smithe (1975). Com-
paragdes com o material-tipo de S. acutirostris basea-
ram-se na descrig¢do original da espécie e em material
fotogréfico. O holétipo e o parAtipo, posteriormente
citados no texto, sao uma fémea e um macho respectiva-
mente. Os espécimes coletados foram depositados no
Museu Nacional (MN), Rio de Janeiro (RJ) e no
Louisiana State University Museum of Natural Science

(LSUMZ), de Baton Rouge, Louisiana, nos Estados
Unidos da América.

- Macho adulto (MN 42.978; coletado em IV/1996):
Mento, garganta, ventre e coberteiras inferiores da cauda
anegrados (cor 82), crescentemente lavados de cinzento-
escuro (aproximadamente entre a cor 82 e 83) do mento ao
abdomen (frontispicio). A extremidade de algumas penas
do mento quase imperceptivelmente riscadas de
brancacento. Estria mistacal anegrada e maculada de bran-
co, prolongando-se com penas cinzentas (aproximada-
mente cor 86). Face anegrada com a porgdo mediana das
penas da regido auricular branca. Lados do pescogo e do
peito cinzento-escuro; flancos marrom-oliviceo escuro
(cor 28, similar ao material-tipo da espécie). Coxas
anegradas variavelmente manchadas de cinzento-escuro,
branco e marrom-oliviceo escuro. Fronte cinzento-escura
com os ramos das penas cinzentos. Pequenas coberteiras
superiores das asas brancas, com algumas penas da divisa
com as médias coberteiras apresentando uma mancha
preta. Alulas e médias coberteiras superiores das asas
pretas comuma manchabrancano dpice; grandes coberteiras
superiores das asas pretas com uma mancha apical branca,
sendo que as mais internas sdo anegradas, orladas de
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castanho-oliviceo (similar ao material tipo da espécie) e
uniformes no 4pice. Coberteiras inferiores das asas mes-
cladas de branco e cinzento-escuro. Margem das asas
pretas com algumas manchas brancas. Escapulares casta-
nho-oliviceas, sendo que as mais externas apresentam-se
variavelmente orladas em ambos os vexilos de anegrado
intenamente e branco externamente. A coloragio das
demais regides deste exemplar € similar ao descrito para o
material-tipo da espécie.

Outros dois machos (LSUMZ 161.021, MN 42.979;
coletados respectivamente em IV e VII de 1996) diferem
do espécime descrito acima por terem apenas 0 mento e
a garganta anegrados. O mento é mais nitidamente mar-
cado de branco, especialmente no espécime LSUMZ
161.021. O marrom-olivéceo escuro da superficie ventral
prolonga-se dos flancos até os lados do peito; as penas da
zona auricular apresentam o dpice castanho-oliviceo e as
coberteiras inferiores das asas sdo menos tingidas de
cinzento-escuro. A 4rea da fronte com cinzento-escuro &
reduzida e lavada de castanho-olivéceo, principalmente
no espécime LSUMZ 161.021. A margem das asas apre-
senta maior quantidade de branco no exemplar LSUMZ
161.021 e as escapulares sdo mais expressivamente
marcadas de anegrado e branco no macho MN 42.978.

Ainda ngo foi possivel determinar se as diferengas
observadas entre os machos descritos acima refletem uma
mera variagdo individual, ou se os dois iltimos sdo
subadultos, uma vez que apresentam a regido gular mais
intensamente marcada de branco, a superficie inferior com
menos anegrado, etc.

Um macho (MN 42.980; coletado em VII/1996)
encontra-se em estdgio intermedidrio entre a plumagem
“alvi-negra” do paritipo (MN 39.457) e anegrada dos
demais espécimes (MN 42.978, MN 42.979, LSUMZ
161.021). A superficie ventral apresenta penas anegradas
margeadas de branco apenas na regido gular e no centro
do abdémen, sendo que no peito elas sio cinzentas (cor
83). Do parétipo difere ainda, sobretudo, por apresentar
parte do vexilo externo de algumas escapulares sutilmen-
te escurecido e margeado de branco; pequenas coberteiras
superiores das asas com uma mancha preta em algumas
penas; coberteiras inferiores das asas coloridas de branco
e cinzento, coberteiras inferiores da cauda anegradas e
coxas anegradas lavadas de marrom-oliviceo escuro e
pintalgadas de brancacento.

As etapas e o tempo gasto na sucessdo pluméria de S.
acutirostris ainda ndo sao conhecidas. Entretanto, j4 foi
possivel confirmar que a ossificagdo craniana se completa
antes dos machos escurecerem completamente, uma vez
que todos os espécimes masculinos coletados (subadultos
€ adultos) possufam o cranio plenamente pneumatizado.

Uma fémea (LSUMZ 161.020; coletada em IV/1996)
difere do hol6tipo (MN 39.458), basicamente, por apre-
sentar algumas escapulares parcialmente orladas de branco
e tenuemente tingidas de anegrado em parte do vexilo
externo.

Enquanto algumas diferencgas na plumagem de S.
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Figura 1. Face ventral da cauda de Stymphalornis
acutirostris, evidenciando o escalonamento das 10
retrizes ¢ o tamanho das méculas apicais - no caso
presentes apenas no quarto e quinto pares. Desenho de
Rafael A. Dias.

acutirostris relacionam-se com o desenvolvimento etdrio
(colorido da face, superficie inferior e talvez da fronte,
escdpula e das médias e grandes coberteiras superiores
das asas), certas caracteristicas variam individualmente
(nimero, forma e cor das méculas apicais das retrizes ¢
talvez a cor da margem, das coberteiras inferiores e das
pequenas coberteiras superiores das asas). Na série cole-
tada, o nimero de retrizes maculadas inclui apenas o
quarto e o quinto par (n =4) (figura 1), ou do segundo ao
quinto par (n = 2). As manchas do quinto par de retrizes
ocupam o dpice da pena e uma estreita borda do vexilo
externo varidvel no comprimento (em penas muito
desgastadas a forma da mancha foi desconsiderada).
Rumo ao par central as méculas sdo gradualmente meno-
res, representando uma ffmbria quase imperceptivel no
segundo par. A colorag@o das manchas € branca no quinto
par, branca ou cinzento-amarronzada (aproximadamente
entre as cores 80 e 81) no terceiro e quarto pares e
cinzento-amarronzada no segundo par.
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A presenga de acentuado dimorfismo sexual na pluma-
gem de S. acutirostris, como ocorre na maioria dos
Formicariidae tipicos (= Thamnophilidae) (e.g. Ridgely e
Tudor 1994), néo fragiliza o género Stymphalornis pelo
fato de que este ndo foi criado com base em aspectos
plumérios (Bormschein et al. 1995).

AGRADECIMENTOS

Somos gratos a Onildo J. Marini-Filho e a Mauro
Pichorim pela leitura critica do manuscrito, a Onildo J.
Marini-Filho e Beatriz B. Alvez de Souza pela revisdo do
resumo, a Sandra B. Mikich e Roberto Bé¢on pelo auxilio
nos trabalhos de campo e a Jorge B. Nacinovic e Bret M.
Whitney pela ajuda no tombamento do material no MN e
no LSUMZ, respectivamente. Também agradecemos es-

pecialmente a Rafael A. Dias pela confecgdo do
frontispicio e da figura.

REFERENCIAS

Bornschein, M. R,, B. L. Reinert e D. M. Teixeira (1995)
Um Novo Formicariidae do sul do Brasil (Aves,
Passeriformes). Série Publicagdo Técnico-Cientifica
do Instituto Iguacu de Pesquisa e Preservagio
Ambiental, Rio de Janeiro, n. 1.

Ridgely, R. S. e G. Tudor (1994) The birds of South
America. Vol. II: The Suboscine passerines. Austin:
Univ. Texas Press.

Smithe, F. B. (1975) Naturalist’s color guide. New York:
American Museum of Natural History.



Novos registros de Tiaris fuliginosa (Emberizidae)

no Paraguai eno sul do Brasil
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ABSTRACT. New records on the Sooty Grassquit (Tiaris fuliginosa) (Emberizidae) in Paraguay and Southern
Brazil. We present a fourth and a fifth record of the Sooty Grassquit in Paraguay (Itabé, 25°15'S, 54°40"W, 30 November
1978, and Viveiro Florestal Itaipu, 25°27’S, 54°37°W, 30 April 1979, both in Alto Parané Department). For Southern Brazil,
we present additional records for the species in Paran4 State (Refiigio Biolégico de Bela Vista, 25°28'S, 54°30'W, 1991;
Usina Parigot de Souza - Bairro Alto, 25°15'S, 48°45'W, 27 September 1992, and Limeira - Serra da Prata, 25°45'S,
48°45'W, 01 November 1992), and the first one for Santa Catarina State (Praia Vermelha, 26°47°S, 48°36'W, 14 November
1993), which is now the southernmost distribution limit for the species.

Key worps: Geographic distribution, Paraguay, Southern Brazil, Tiaris fuliginosa.

PaLAVRAS-CHAVE: Distribui¢do geogréfica, Paraguai, sul do Brasil, Tiaris fuliginosa.

Tiaris fuliginosa é uma espécie disjuntamente distribu-
fda na América do Sul em pequenas porgdes da Colom-
bia, Venezuela, Guiana e Brasil (Ridgely e Tudor 1989).
No museu do Viveiro Florestal Itaipu (VFI), préximo a
Hernandarias, Departamento de Alto Paran4, Paraguai,
existem dois machos desta espécie. Foram coletados

perto do rio Parand em Itab6 (25°15°S, 54°40°W), Alto
Paran4, em 30 de novembro de 1978 (VFI 150) e no
préprio Viveiro Florestal Itaipu (25°27’S, 54°37'W),
em 30de abril de 1979 (VFI 235). Apenas recentemente
esta espécie foi assinalada para o pais, com ocorréncia
em Lagunita - Reserva Natural del Bosque Mbaracayi
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(24°07'S, 55°26’W), Departamento de Canindeyd, em
12 de setembro de 1992 e em 1995 e na Estancia Nufiez
(ndo localizado) em 1995 (Brooks 1993 in Hayes 1995,
Lowen et al. no prelo in Barnett e Herrera 1996).

No sul do Brasil, T. fuliginosa conta com registros
publicados para o Estado do Paran4, embora ainda nio
incluidos na literatura corrente sobre distribui¢do de
aves (e.g. Sick 1985, 1993, Ridgely e Tudor 1989,
Sibley e Monroe-Jr. 1990). Rodrigues er al. (1981)
observaram esta espécie na Fazenda Monte Alegre
(24°12’S, 50°33’W), municfpio de Telémaco Borba
(sem data de registro) e Anjos e Graf (1993) na Fazenda
Santa Rita (25°18’S, 49°48°'W; c. 1000 m a.n.m.),
municipio de Palmeira, em fevereiro, margo, abril e
julho de 1990. Estas duas localidades situam-se na
regido leste do Parand. Barnett e Herrera (1996) citaram
um registro efetuado por D. Finch em 22 de outubro de
1994 na Trilha das Bananeiras (¢. 25°39’S, 54°27'W),
no Parque Nacional do Iguagu, municipio de Foz do
Iguagu, porgao oeste do estado. Estes autores também
mencionaram as primeiras ocorréncias da espécie paraa
Argentina, onde foi coletada em 29 de setembro e 18 de
outubro de 1994 préximo das cataratas do rio Iguagu (c.
25°43’S, 54°27°W), no Parque Nacional Iguazi, Pro-
vincia de Misiones, que € vizinho do parque brasileiro
mencionado acima.

No oeste do Parani capturamos um macho em uma
rede ornitol6gica no Reftigio Biolégico de Bela Vista
(25°28’S, 54°30'W), municipio de Foz do Iguagu, préxi-
mo ao lago de Itaipy (rio Parand), em 1991. No extremo
leste do estado, P. Scherer-Neto capturou em rede
ornitol6gica um casal deT. fuliginosa na Usina Parigot de
Souza - Bairro Alto (25°15°S, 48°45’W; 100 m a.n.m.),
municipio de Antonina, em 27 de setembro de 1992.
Estes espécimes foram coletados e depositados no Museu
de Histéria Natural “Capdo da Imbuia” (MHNCI), em
Curitiba, Paranid (MHNCI 4203, 4204). Ainda na regido
oriental paranaense, observamos uma fémea da espécie
em Limeira - Serra da Prata (25°45°’S, 48°45’W; 450 m
a.n.m.), municipio de Guaratuba, em primeiro de novem-
bro de 1992. O individuo deslocava-se entre as
frutificagdes detaquaras (Poaceae) da beira de uma estra-
da que cortava uma floresta priméria.

Em Santa Catarina observamos T. fuliginosa no litoral
norte do estado na Praia Vermelha (26°47’S, 48°36'W;
50 m a.n.m.), municipio de Penha, em 14 de novembro de
1993. Na ocasido vimos alguns individuos alimentando-se
nas frutificagdes de Poaceae, juntamente com Volatinia
Jacarina e Haplospiza unicolor.

Aparentemente os registros para o sul do Brasil citados
acima sdo os tnicos conhecidos na regido, sendo que o de
Santa Catarina representa o limite austral da distribuigdo
geogréfica da espécie.

Devido a escassez de informagdes sobreT. fuliginosa
nos seus limites meridionais de ocorréncia, nao é possivel

assegurar se este péssaro ¢ residente, sazonal ou de
apari¢do ocasional na regido envolvida. Neste sentido,
Barnett e Herrera (1996) cogitaram a possibilidade da
espécie estar expandindo a sua distribui¢do para sul, em
fungao dos recentes registros no Paran4 (Brasil), Paraguai
e Argentina. Cumpre notar ainda, que a identificagdo de
T. fuliginosa em campo e mesmo com espécimes em
museu é problemética e requer atengdo especial, dada a
semelhang¢a pluméria com outros Emberizidae (veja Sick
1985).
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Nesting records of the genus Daptrius (Falconidae) from the Brazilian
Amazon, with the first documented nest of the Black Caracara

Andrew Whittaker

Conjunto Acariquara, Rua Samaumas 214, 69085-410, Manaus, AM, Brazil

Recebido em 20 de maio de 1996; aceito em 7 de novembro de 1996

RESUMO. Registros de nidificacio do género Daptrius na bacia Amazénica, Brasil, com a primeira documentagio
do ninho do Gavifo-de-anta. O género Daptrius tem duas espécies D. ater e D. americanus. A biologia reprodutiva destas
espécies € pouco conhecida. Eu apresento aqui a primeira descrigdo confirmada do ninho de D. ater e informo sobre as
observagdes no ninho de D. americanus, incluindo dados sobre o comportamento reprodutivo coletivo e o uso de sentinelas

para vigiar o ninho.

PALAVRAS-cHAVE: Bacia Amazénica, biologia reprodutiva, Dapirius, espécie indicadora, Falconidae, reprodugio coletiva,

sentinela.

KEey worps: Amazon basin, breeding biology, communal breeding, Daptrius, Falconidae, indicator species, sentinel.

The Black Caracara, Daptrius ater is found throughout the
Amazon Basin and the Guianas, inhabiting edges of terra
Jfirme forest, tropical*forest fragments, and forested river
banks (Hilty and Brown 1986, Thiollay 1991, Robinson
1994). Daptrius ater is usually found to be a fairly
common and widespread raptor, being most often observed
in pairs or small family groups of three to five birds.
However very little has been documented regarding the
species breeding biology. Brown and Amadon (1968)
report D. ater nests from March-June in Guyana, making
a stick nest in a tree and laying two or three eggs, but
provide no further information on the nest. Robinson
(1994) reports nesting from a 200-ha pantanal habitat in
Manu National Park, south eastern Peru in an area with
isolated trees, but gives no further information. Also a
female in breeding condition was reported by Carriker
(1955) from Columbia in early August.

The Red-throated Caracara, Daptrius americanus is
found from extreme southeastern Mexico, south through
Central America to western Ecuador, eastern Peru and
Amazonian Brazil (Hilty and Brown 1986) and was
recently reported in parts of southern Brazil (Straube and
Bornschein 1989). D. americanus is more of a forest
interior bird than D. ater and is found to be uncommon
however widespread in large areas of intact lowland
rainforest, both varzea and terrafirme (Hilty and Brown
1986, Thiollay 1991). Declines in populations in Central
America during the 1950s and 1960s have been noted and
inrecent years it has disappeared from most of its Middle

American range, even where forest remains intact (Stiles
and Skutch 1989). Daptrius americanus therefore may
be an important “indicator species” for monitoring
conditions of tropical rainforests. Thiollay (1991) during
his studies of home ranges of three groups in virgin forest
in French Guiana concluded D. americanus required
large home ranges, areas estimated from 396 haupto 510
ha. The social behavior of D. americanus habitually
traveling around in small, often very noisy groups of five
to seven birds (Thiollay 1991) inside the forest, makes it
one of the most conspicuous and easily encountered
Neotropical forest raptors. Despite this, D. americanusis
a rather secretive breeder with very few records of the
species unique communal breeding behavior (Thiollay
1991). Thiollay (1991) provides the only nesting record
for D. americanus which is from French Guiana where a
nest containing nestling(s) in February-March 1990. The
nest being well hidden, 22 m high in a vine-covered tree.
Daptrius ater nest. While traveling up the Rio Tejo, a
tributary of the Rio Jurud, Acre, western Amazonian
Brazil, on 22 November 1994, I encountered a single D.
ater building a nest. The bird was carrying large, bare
twigs of about 60-70 cm in length to a nest being built
ina25m hightree. The tree was on a tall river cliff where
the terra firme forest came right down to the river bank.
The area surrounding the nest was mature terra firme
and transitional varzea forest. The nest was well-
concealed in the top of a large clump of flowering
bromeliads situated at a height of about 18-20 m in the



108 Notas

crown of the tree. The bromeliad clump was situated on
the only major junction of the main trunk where asingle,
large almost-horizontal bough branched out. The
bromeliad clump covered an area of about 2 x 0.75 min
height, where the tree crown was rather open, with no
other large branches, and sparsely covered with small
leaves offering very little protection to the nest. The
nest, however, was only partially visible because of the
large size of the bromeliad. From what could be seen
from the ground, the nest consisted of large bare branches.
I returned to the nest site again on 4 December and
observed a bird flying to the nest, calling in flight but not
carrying any nesting material. I judged the nest to be
basically the same size as in the previous visit and it was
still well hidden, certainly not an obvious bulky nest as
in some other Neotropical raptors. From these brief
observations it was not possible to determine the stage
of construction of the nest.

I also have recorded an immature bird with dull yellow

gray facial skin and brown eyes giving food begging calls
to a near by adult on 5 July 1996 along the Rio Apuau,
Amazonas, Brazil.
Daptrius americanus nest. During a short stay (24-30
January 1995) at Fazenda Rancho Grande near Ariquemes,
Rondonia, southwestern Brazil (10°17'S, 62°52'W), I
discovered a nesting site of D. americanus. The nesting
tree was a dead isolated hollow tree trunk in cattle pasture
situated about 250 m from a small corridor of tropical
forest leading to virgin terra firme 1km away. Withinthe
pasture, adjacent to ¢he nest, there were several scattered
trees including a small clump within 75 m of the nest. The
surrounding area was dominated by rolling terra firme
forest with some hills (200-300 m) with large exposed
boulders. Several farms were found along both sides of a
dirtroad dissecting the forest and forming arough patchwork
of pasture, cacao plantations, secondary growth and small
isolated tracts of forest.

At 17:30 on 25 January I saw a single adult D.
americanus perched in an isolated tree in the middle of
cattle pasture. The caracara was well away from the
nearest forest and did not vocalize as I approached and
stopped along a well-used dirt road in a small bus to
within 250 m distance. Normally, D. americanus are
found in small groups within the forest, or perched at a
forest border and are usually very vocal when approached.
This atypical behavior made me suspect that the bird may
have been a sentinel overlooking a possible nesting site
nearby. Returning to the area on 27 January at 17:45 as
walked along the road, a caracara flew across the pasture
calling loudly and landing in a line of trees about 100 m
from where I had first seen a caracara two days before. A
few minutes later a caracara started calling loudly from
the same general area and a second bird appeared, flying
out from behind a large isolated dead tree stump. This
second caracara flew across the pasture and perched in
the same tree that I had observed the bird the first
afternoon. The bird remained perched there at the top of

tree silently, and was presumably taking up sentry duty.
The first perched caracara then flew silently to the large
dead isolated tree stump, flying behind it and out of sight
near the top.

The nesting stump was about 18-20 m tall and about
3 m in diameter, with a large single broken fork about 2
m from the top. At the base of the fork grew a strangler fig
(Ficus sp.) about 1 m tall. One side of the stump had a
large hollow at a height of about 16-17 m and was about
1.0 m in diameter, and 0.5 m high. Across the entrance of
the hollow there were a couple of thick 3-5 cm diameter
bare fig roots forming a loop. I was unable to see the nest,
which was most certainly within the hollow of the stump.
After about 5 minutes the sentinel flew back to the nearby
forest, from which another bird appeared calling. This
third bird flew out of the forest corridor, across the
pasture towards the nest and was carrying food, a large
round fruit in its beak. It flew past the stump and landed
onalarge palm tree in a small clump of trees. The fruit was
about 2 cm in diameter and perfectly round, probably a
palm fruit. A minute latter the bird flew directly to the top
of the nesting stump and went behind and out of site.
Almost immediately another bird appeared from behind
the stump, flying silently to the forest. The following
afternoon a D. americanus was seen perched on the fig
roots at the entrance to the nest. The bird remained
perched for half a minute before flying off to the nearby
forest. On a return visit to the site on 3 November 19951
still found activity around the nesting stump. One adult
caracara was perched on the stump calling while another
flew out from the nest hollow and followed the calling
bird as it now flew to the nearby forest edge. I was unable
to confirm if the second caracara was an immature bird or
not.

Thiollay (1991) records three identified prey items
brought to feed nestlings, all different types of wasp nests
with larva. The main diet of D. americanus is wasps nests
and their larva (Skutch 1959). Thiollay (1991) recorded
that 74% of all food items were either wasp nests or other
insect nests and that 9% was hard fruits. Fruits, especially
palms, have also been noted for D. americanus (Stiles
and Skutch 1989). Thiollay (1991) stated that palm fruit
was probably a regular component of their diet. Palm
fruits are also known to be taken by D. ater (Sick 1984).

Thiollay (1991) also observed, as I did, one or two
individuals on sentry duty, within 10-40 m of the nest site,
in the forest canopy. As other members of the social group
arrived bringing in prey items to the nest, a sentinel would
leave the nest area to feed, leaving the recent new arrival to
take up duty after feeding the young. As many as four
individuals were seen sequentially delivering prey to the
nest. Although the location of this Rondonian nest site in
pasture was decidedly different from the French Guiana
site of Thiollay (1991) which was in dense forest, the brief
behavior I recorded was very similar. I believe that the
markedly different nesting location of the Rondonia birds
most certainly would result in the caracara’s resorting to



Notas 109

some different or at least modified behavioral strategy at
the nest.

Thiollay (1991) concluded that his study group of
caracaras apparently successfully bred only twice in 5
years. However he did observe an adult carrying twigs one
December, which was presumably another possible nesting
attempt, which most certainly failed. He also recorded
from another group a single immature bird being fed by
adults in October. 1 observed a single immature D.
americanus giving continuous food-begging calls and
being fed by at least two adults in January 1995 on the
Anavilhanas archipelago in Amazonas, Brazil.

The only other nesting data to my knowledge for D.
americanus was reportedly a twig nest in a tree containing
2-3 white or buff colored eggs spotted brown (Brown and
Amadon 1968). Also an isolated tree was used for nesting
in south eastern Peru (Robinson 1994), but with no further
details. Breeding-condition birds have been recorded in
Colombiaon 11 July (Carriker 1955), and from Panama in
late May (Wetmore 1965).
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Taticas de forrageamento de Conopophaga melanops (Passeriformes:
Formicariidae) na area de Mata Atlantica da Ilha Grande, Estado do Rio de

Janeiro

Maria Alice S. Alves e Michelle F. Duarte’
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Rio de Janeiro, RJ, Brasil. E-mail: masa®@vers.br

Recebido em 8 de julho de 1996; aceito em 21 de outubro de 1996

ABSTRACT. Foraging tactics of Conopophaga melanops (Passeriformes: Formicariidae) at the Atlantic Rain Forest
of Ilha Grande, Rio de Janeiro. We studied the foraging tactics of Conopophaga melanops in two areas of Atlantic Forest
at Ilha Grande. The areas (primary and secondary forest) were subjected to different levels of anthropic disturbance. The
results indicated that C. melanops fed solitarily or in pairs capturing insects from the leaf litter or at low heights above ground
in the forest. Its foraging tactics consisted mainly of ground feeding. Conopophaga melanops was found in secondary and
primary areas of Atlantic Forest being mostly recorded in the secondary area continous with the primary.

Key worbs: Atlantic Forest, Conopophaga melanops, foraging, Formicariidae.

PALAVRAS-CHAVE: Conopophaga melanops, Formicariidae, forrageamento, Mata Atlintica.

Conopophagamelanops, espécie de formicarideo endémica
da Mata Atlantica, possui evidente dimorfismo sexual,
sendo comum eni florestas de baixada litordnea e da
encosta da Serra do Mar, onde ocupa preferencialmente o
sub-bosque das matas a uma pequena altura do solo (Sick
1985). O conhecimento sobre a biologia e a ecologia desta
espécie érestrito aregistros isolados de nidificagdo (Straube
1989, E. O. Willis com. pess., 1996).

Entre dezembro de 1995 e junho de 1996 estudamos as
taticas de forrageamento e os microhébitats de uma popu-
lagdo de C. melanops em uma é4rea de Mata Atléntica
secundéria (em regeneragéo h4 aproximadamente 20 anos)
e, em uma 4rea de mata priméria na Ilha Grande.

A Ilha Grande localiza-se no litoral sul do Estado do
Rio de Janeiro, a aproximadamente 150 km da cidade do
Rio de Janeiro, possuindo uma 4rea de cerca de 19.000 ha.
A ilha € coberta por Floresta Atlintica em diferentes
estdgios sucessionais, resultado da utilizagdo de vérias de
suas 4reas para agricultura. O clima da 4rea € quente e
timido, sem uma estagdo seca definida e, com uma
pluviosidade média anual de aproximadamente 1500 mm
(Oliveira e Netto 1996). N6s realizamos este estudo na
4rea da Vila Dois Rios, localizada na porgdo leste da ilha,
voltada para o mar aberto. Durante um a quatro dias em
cada més, realizamos transecgdes (n = 13) de 500 m em
cada uma das 4reas, entre 6:30-12:00 e de 14:00-18:00,

! Bolsista de Iniciagdo Cientifica, Universidade do Estado do Rio de Janeiro.

alternando as 4reas em que se iniciavam os mesmos. Ao
longo de cada transecgdo, que percorremos auma velo-
cidade regular, registramos as titicas de forrageamento
que C. melanops utilizava na captura de presas, através
de observagdes com bin6culos 8 x 40. Nos baseamos nas
téticas descritas por Fitzpatrick (1980) ou descrevendo-as
quando ndo se encaixavam nas categorias anteriormente
descritas. Durante cada percurso, anotamos o nimero de
individuos de C. melanops detectados. Registramos as
taticas de forrageamento mantendo um intervalo minimo
de cinco minutos entre as observagdes, para que as amos-
tras fossem consideradas independentes.- Adicionalmente,
registramos a altura sobre o solo em que os individuos de
C. melanops estavam inicialmente quando anotadas as
taticas de forrageamento.

Conopophaga melanops forrageou isoladamente, ou
em pares (com uma média de 1,14 + 0,36 individuos,
n= 28). Durante o forrageamento os individuos permane-
ceram a pouca distdncia acima do solo, pousados em
poleiros, em troncos de 4rvores ou sobre pedras, olhando
alternadamente para os lados e para o chdo. As titicas de
forrageamento executadas foram as seguintes: a) ‘poleiro-
poleiro-chdo’: oindividuo pula de um poleiro para outro(s)
antes de descer ao chdo; b) ‘poleiro-chdo’: o individuo
encontra-se num poleiro e dirige-se ao chio para a captura
da presa; c¢) ‘chdo-poleiro-chio’: o individuo sobe do chao
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para um poleiro, retornando em seguida para o chio; d)
‘saltando-ch@o’: no chdo, o individuo salta e bica; e)
‘golpe-folhagem’: o individuo, pousado em um poleiro,
voa subitamente para cima e bica a folhagem,; f) ‘bicando-
tronco’: oindividuo, pousado em tronco ou galho, bica;
e g) ‘golpe-tronco’: o individuo, pousado em um poleiro,
voa subitamente para cima e bica um tronco ou um galho
(figura 1).

As titicas mais freqiientemente utilizadas por C.
melanops foram as de coleta de ch#o, incluindo em ordem
decrescente de fregiiéncia as tdticas de ‘poleiro-poleiro-

.l

Poleiro- poleiro-chao

2 I

Chéao-poleiro-chéo

b

1

Golpe-folhagem

chao’, ‘poleiro-chdo’, ‘chdo-poleiro-chdo’ e ‘saltando-chdo’;
enquanto as titicas de coleta no tronco e na folhagem
ocorreram com uma freqiiéncia comparativamente menor
(figura 2). A distdncia média acima do solo em que os
individuos foram encontrados ao iniciarmos os registros de
suas taticas de forrageamento foi de 1,31 £0,90 m (n=137)
(figura 3).

A anélise dos contetidos estomacais de um macho e
de uma fémea mortos acidentalmente em armadilhas de
ades@o, colocadas em troncos para amostrar artrépodos,
mostrou que a fémea havia ingerido uma larva de dfptero

h

Poleiro-chao

/39‘1-.::—

Bicando-tronco

Saltando-chéo

/)

Golpe-tronco

Figura 1. T4ticas de forrageamento de Conopophaga melanops na 4rea de Mata Atlanticada Vila Dois Rios, Ilha Grande,

Rio de Janeiro.
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Figura 2. Freqiéncia das téticas de forrageamento de
Conopophaga melanops na érea de Mata Atlantica da Vila
Dois Rios, Ilha Grande, Rio de Janeiro (n = 42). PPC =
poleiro-poleiro-chdo; PC = poleiro-chdo; CPC = chio-
poleiro-chdo; SAC = saltando-chio; GF = golpe-
folhagem; BT = bicando-tronco ¢ GT = golpe-tronco.
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Figura 3. Altura sobre o solo (m) em que Conopophaga
melanops foi observada forrageando, quando registradas
suas titicas de forrageamento na 4rea de Mata Atlantica,
Vila Dois Rios, Ilha Grande, Rio de Janeiro (n = 37).

e alguns cole6pteros (encontrados fragmentos destes),
além de um 4caro, enquanto o estdmago do macho nada
continha. Os individuos de C. melanops foram geralmen-
te vistos voando baixo no sub-bosque, capturando inse-
tos principalmente no folhi¢o e, algumas vezes foram
observados subindo do chdo com insetos de 1-2 cm no
bico. Tal comportamento € semelhante ao registrado para
uma espécie congénere, C. lineata (Willis et al. 1983).

Encontramos C. melanops tanto em 4rea de mata
secundéria como em 4rea de mata primiria, na Ilha
Grande. Entretanto, o nimero total de observagdes nas
transecgdes na mata secundéria foi superior (n = 36,
sendo 9 vezes observagdes de fémeas e 27 vezes observa-
¢0es de machos) ao encontrado para a mata priméria (n =
8, sendo duas vezes observagdes de fémeas e 6 vezes

observagdes de machos), o que pode serindicativo de que
na drea secundéria a espécie seja mais abundante. Alter-
nativamente, os individuos desta espécie sao mais ficeis
de serem vistos na drea de mata secundéria, por se tratar
de uma 4rea mais aberta que a 4rea de mata priméria. Em
um estudo com espécies de aves em fragmentos florestais
isolados de 6 e 10 ha e em uma 4rea demarcada de 10 ha
no interior de uma mata continua (de aproximadamente
2.000 ha) naReserva Biol6gica de Pogo das Antas, Riode
Janeiro, esta espécie ocorreu apenas na mata continua
(M. A. 5. A. obs. pess.), apesar do baixo grau de
perturbagdo antr6pica em ambos os fragmentos. Na Ilha
Grande as 4reas estudadas sdo contfnuas, o que sugere
que esta espécie seja sensfvel & fragmentag@o de hébitats.
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Predation of Chironius flavolineatus (Squamata: Colubridae) by Nystalus

maculatus (Piciformes: Bucconidae)

Augusto Jodo Piratelli, Méarcia Regina Pereira and Marcia Andreia Cordeiro Siqueira
Universidade Federal de Mato Grosso do Sul, Departamento de Ciéncias Naturais/CEUL, C. P. 210, 79600-000, Trés

Lagoas, MS, Brazil

Recebido em 31 de julho de 1996; aceito em 28 de outubro de 1996

RESUMO. Predacio de Chironius flavolineatus (Squamata: Colubridae) por Nystalus maculatus (Piciformes:
Bucconidae). Em 24 de junho de 1994, na regido de Trés Lagoas - MS (20°59°S, 51°46"W ), os autores capturaram com rede
de nylon um individuo de Nystalus maculatus, tendo em seu bico uma serpente Chironius flavolineatus. O registro adiciona

este item alimentar na dieta deste Bucconidae.

PALAVRAS-CHAVE: Bucconidae, Chirenius, Nystalus, predagio.

Keyworps: Bucconidae, Chironius, Nystalus, predation.

The diet of Nystalus maculatus (Aves, Bucconidae)
consists of lizards and insects (Sick 1985), caught on the
ground from perching position in trees (Dubs 1992).
During the course of a banding project in an area of
cerrado (Braziliah savanna) in Trés Lagoas, Mato
Grosso do Sul State, Brazil (20°59’S, 51°46’W), an
individual of Nystalus maculatus was captured on June
24, 1995 at 11:30 with a mist net (12 x 2m, 36 mm
mesh). The bird was 183 mm long and was marked with
a metal band from CEMAVE/IBAMA (H28161) and
released.

At the moment of the capture, the bird was ingesting
a femae Chironius flavolineatus (Squamata: Colubridae)
442 mm long and weighting 5 g. The bird had already
ingested about one-fourth of the snake, head first. The head
of the snake was severely damaged, suggesting that the bird
directed its attack to that region.

The snake was collected and deposited at the
Natural History Museum at Campinas State University
(UNICAMP), in Campinas, Sio Paulo state, Brazil

(ZUEC 01835). This is the first record of predation of
this snake by Nystalus maculatus.
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Primeira descricao do ninho e do ovo de

Notas

Polystictus superciliaris

(Passeriformes: Tyrannidae) ocorrente na Serra do Curral, Minas Gerais
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ABSTRACT. First description of the nest and the egg of Polystictus superciliaris (Passeriformes: Tyrannidae)
occurrent at Serra do Curral, Minas Gerais. Two nests of Polystictus superciliaris were found at Serra do Curral, Minas
Gerais in July and September 1996. The nests were cup-shaped with interior composed of feathers and external constitution
of vegetal matter. The measurements of the two nests were: 34,8 and 36,6 mm internal diameter, 52,9 and 48,5 mm external
diameter, 38,5 and 35,0 mm internal depth and 54,6 and 51,0 mm external height. The single egg found in the first nest
measured 15,5 x 12,2 mm and had a clear cream-color. This appears to be the first description of the nest and the egg of P.

superciliaris.

KEey worps: egg, nest, Polystictus superciliaris, Tyrannidae, Serra do Curral.

PALAVRAS-CHAVE: ninho, ovo, Polystictus superciliaris, Serra do Curral, Tyrannidae.
L]

O papa-moscas-de-costas-cinzentas, Polystictus
superciliaris, € uma espécie endémica do Brasil (Sick
1985), ocorrendo nas Serras do Leste do pafs (Ridgely e
Tudor 1994). Seus hébitats sdo os campos de altitude,
carrascos e campos cerrados abertos (Sick 1985), sendo
geralmente observado forrageando em pares (Ridgely e
Tudor 1994). Até o momento pouco se sabe sobre a
biologia reprodutiva desta espécie, ndo se encontrando
nenhuma referéncia a respeito de seu ninho e ovo. T. A.
Melo-Jinior com pess. 1996 foi o primeiro a registrar P.
superciliaris no municipio de Belo Horizonte.

A Serra do Curral se localiza nos limites Sul da cidade
de Belo Horizonte, fazendo parte do Complexo do
Espinhago (Eiten 1992), possuindo vegetagao com influ-
éncia de cerrado na face Norte e vegetacdo de dominio
florestal atldntico na face Sul, nas partes mais altas e
rochosas hé vegetagdo de campos rupestres. Além de P.
superciliaris mais cinco espécies de aves consideradas
endémicas da regido do cerrado por da Silva (1995) ocor-
rem na regido, sendo elas: Melanopareia torquata,
Cyanocorax cristatellus, Poospiza cinerea, Embernagra
longicauda e Porphyrospiza caerulescens. A frea vem
sofrendo recentemente impactos das mais variadas formas
como mineragao e incéndios anuais.

Neste trabalho, foram dispendidas duas horas de ob-
serva¢do em um ninho, distribufdas nos dias 20 e 28 de

_ulhpe 04,11, 12, 13, 14 e 15 de ggosto de 1996. No dia
15 de setembro de 1996, um segundo ninho foi encontrado

_j&_desocupado_a aproximadamente 50 m do primeiro
ninho. As medidas dos ninhos e do ovo foram tomadas com
o auxilio de um paquimetro.

No dia 20 de julho de 1996 foram observados dois
individuos de P. superciliaris bastante agitados, saltitando
entre galhos de arbustos na parte alta da Serra do Curral. Um
dos individuos possufa uma pluma no bico e a aproximada-
mente 5 m deste, localizou-se em um arbusto um ninho
forrado de plumas. Em novas visitas nos dias 28 de julho e
04 de agosto, ndo foram observados individuos desta espé-
cie no local e o ninho permanecia vazio. Entretanto, obser-
vou-se que a sua entrada j4 se encontrava mais arrumada e
que haviam mais plumas em seu interior.

No dia 11 de agosto foi encontrado um individuo
adulto de P. superciliaris pousado no ninho. A ave ndo
abandonou o ninho com a aproximag#&o do observador,
apenas permaneceu inquieta, movendo seu corpo dentro
do ninho de um lado para outro. Ap6s 30 min. o observador
aproximou-se novamente do ninho e aave que se encontra-
vaneste voou, registrando-se a presenga de apenas um ovo.

O ninho foi acompanhado nos dois dias subsequentes,
sempre se visualizando um individuo em fuga do local com
a aproximagdo do observador. No dia 14 de agosto o ninho
foi aparentemente abandonado. O ninho e o ovo foram
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coletados no dia 15 de agosto por se encontrarem na mesma
situagdo do dia anterior.

Oninho (figura 1A) estavaa 53 cmdo solo, construidoem
bifurcagdes de um arbusto de Eremanthus erythropappus
(DC.) MacLeish. (Asteraceae) de 79 cm de altura. Este
arbusto se encontrava em um local parcialmente aberto no
final de uma estrada de terra abandonada. O ninho possufa a

_forma de taga com um prolongamento lateral que o ligava a
uma das bifurcages do arbusto. As medidas do ninho foram:
34,8 mm de didmetro interno, 52,9 mm de didmetro externo,
38,5 mm de profundidade e 54,6 mm de altura.

Externamente o ninho era formado por fragmentos de
folhas de gramineas, fragmentos de matéria pléstica (saco
delixo), aquénios e pappus de Asteraceae e principalmente
defolhas erdquis de Mimosa sp. (Fabaceae: Mimosoideae).
Sua forragem interna era constituida unicamente de penas
de cor predominantemente clara. O tnico ovo de cor
creme-clara media 15,5 x 12,2 mm (figura 1B).

O segundo ninho se encontrava em bifurcagdes de um
arbusto de Lamiaceae a 81 cm do solo em 4rea de campo
rupestre, possuindo suas constituigdes interna e externa e
forma semelhantes ao do primeiro ninho. Suas medidas
eram de 36,6 mm de didmetro intermo, 48,5 mm de didme-
tro externo, 35,0 mm de profundidade e 51,0 mm de altura.
O ninho possufa sua forragem interna bastante amassada e
suja, indicando que este j4 se encontrava desocupado,
sendo coletado. Os dois ninhos e 0 ovo foram depositados
na Coleg¢do de Ornitologia do Departamento de Zoologia
da UFMG.

Os ninhos de P.ssuperciliaris se enquadram na descri-
¢do de “Tipo 1” para a familia Tyrannidae conforme Sick
(1985), se mostrando bastante semelhante com o de seu
congénere, Polystictus pectoralis (Collar e Wege 1995).

Esta parece ser a primeira descri¢do de um ninho e de
um ovo desta espécie, segundo Sick (1985) e Ridgely e
Tudor (1994); referéncias mais recentes nio foram locali-
zadas em levantamento bibliogréfico. Na descrigdo origi-
nal da espécie Wied (1831: 953) ndo cita qualquer infor-
magao a respeito de seu ninho e ovo. A inica observagao
reprodutiva para esta espécie foi feita por Willis e Oniki
(1991) em Conceigédo do Mato Dentro, MG, com o registro
de um individuo carregando material para um ninho nao
localizado. A época do ano citada por estes autores, isto €,
em julho, coincide com a observada na Serra do Curral em
1996.

Por se tratar de um local que apresenta endemismos de
avifauna (da Silva 1995), sendo registrado inclusive a
reprodugio de uma destas espécies, recomenda-se uma
maioratengdo paraa conservagioda Serrado Curral, assim
como do conjunto das Serras da regido, que vém sendo
rapidamente degradadas pelas atividades de mineracdo e
por incéndios peri6dicos.
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Figura 1. Ninho e ovo de Polystictus superciliaris. A:
Visdo lateral do ninho. B: Visdo superior do ninho e do
ovo.
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RESUMO. Novaos registros de pardais (Passer domesticus) na Amazdnia brasileira. Foram registradas em anos recentes
novas localidades na Amaz6nia onde o pardal (Passer domesticus) pode ser encontrado. Em Manaus o pardal foi observado
pela primeira vez em 1987 na regido do bairro Parque 10. A populagdo de pardais neste bairro estd em expansdo e estima-
se atualmente a presenca de pelo menos 18 casais no local, No Amap pardais foram registrados em pelo menos quatro
localidades entre 1994 e 1996: Macap4, Santana, Serra do Navio e Porto Grande.

PALAVRAS-CHAVE: Amaz0nia, pardal, Passer domesticus.

Key worps: Amazon, House Sparrows, Passer domesticus.

The House Sparrow (Passer domesticus) was introduced
in Brazil early this century in the city of Rio de Janeiro, and
spread throughout in the South, Southeast, Central west,
and Northeast of Brazil (Sick 1959, 1985). The House
Sparrows were detected in the Brazilian Amazon in the
mid-1970’s (Smith 1973). The species expansion in the
Western Amazon was facilitated by the Belém-Brasilia
highway opened in 1964 and by 1980 the presence of
House Sparrons had already been documented for at least
10localities in the state of Par4 (Smith 1980). Recently, we

found new localities forthe species in the Brazilian Amazon.

1) Manaus: A pair of House Sparrows was first
observed in Manaus by A.W. on 17 May 1987 in the
neighborhood “Parque 10” (3°4,91'S, 60°0,50"W - coor-
dinates from a Global Positioning System). The female
was building a nest under a roof. A.W. also observed a
female building a nest on June 3, 1987. In October of the
same year, A.W. saw a female near the Manaus airport.
S.H.B. observed a pair of these birds in December 1993 in
the same neighborhood where A.W. had seen them previ-
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ously. Subsequent observations in January 1994 revealed
at least 10 individuals in the area, including young birds
and females carrying nest material in their bills. Two years
later, S.H.B. estimated the number of pairs in the same
locality at 18. The House Sparrows were observed in small
groups of up to three pairs perched in mango trees and in
a Terminalia sp. (Combretaceae), a common tree at the
spot. Other bird species observed at the site included
Ammodramus aurifrons, Tyrannus melancholicus, and
Estrilda astrild. No interactions were observed between
the House Sparrows and these other species. The origin of
the House Sparrows that colonized Manaus is unknown.
However a resident living in the neighborhood for over
twenty-five years said that the House Sparrows had es-
caped from cages in the mid-1980’s. Another possibility
is the transport of individuals by boat from Belém, where
these birds are common in the vicinity of the port (Silvaand
Oren 1990). House Sparrows were observed as hidden
passengers on boats on the Rio Sdo Francisco and may
have reached the state of Pernambuco (Northeastern of
Brazil) this way (Sick 1985). Our observations indicate
that the population of Passer domesticus is increasing in
Parque 10 and expanding to other neighborhoods. Sick
(1985) also mentioned without details, the presence of
House Sparrows in the area of Balbina, north of Manaus.

2) Amap4 State: J.F.P. found House Sparrows in the
city of Macap4 (00°01’N, 51°04'W) on 10 and 24 January
1994, where the population appeared to be fairly small. In
the state of Amap4, House Sparrows were observed in
three other localities (Santana, Serra do Navio, and Porto
Grande). In Santana, a municipality situated at the outskirts
of Macap4 a pair was observed on 11 January 1994 on the
main street. On the 4 August 1994, House Sparrows were

observed for the first time by JFP in the town of Serra do
Navio (00°54’N, 51°58"W). A total of six individuals were
counted near the employee housing of a local manganese
mining company. Also, in February 1996, A.W. observed
at least 10 pairs of Passer domesticus in the vicinity of
Serra do Navio. In the municipality of Porto Grande,
located midway between Macap4 and Serra do Navio,
House Sparrows were more easily found than in other
localities in Amap4 State (6 August 1994, 1.F.P. pers.
obs.). Like in Manaus, the way the House Sparrows arrived
in Amap4 is unknown. However, the dispersing of this bird
in the Amap4 is clearly facilitated by the road BR 210.
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REVISAO

Bibliografia recente da ornitologia brasileira - 1994/1995

José Fernando Pacheco

Departamento de Zoologia, Instituto de Biologia, Universidade Federal do Rio de Janeiro, 21944-970, Rio de

Janeiro, RJ, Brasil. E-mail: jfpcbc@ax.ibase.org.br

E apresentado uma lista de tftulos bibliograficos da omnito-
logia brasileira para o biénio 1994/1995 que pretende
suplementar a lista apresentada em Ararajuba 4(1):56-62,
conforme previamente estabelecido.

Estdo considerados nesta relagdo de titulos ordenada
por autor os artigos e notas cientificas ou de divulgagio
cientffica publicados em periédicos nacionais ou estran-
geiros, sob forma de livros ou publica¢des avulsas e como
capftulos de livros. Para ser considerado como integrante
da bibliografia omnitol6gica brasileira o trabalho deve ter
sido executado no Brasil ou mencionar explicitamente
material oriundo do Brasil. Nao sdo considerados traba-
lhos monogréficos puramente compilatérios, salvo se pro-
duzido por autor brasileiro ou radicado no Brasil e traba-
lhos - a qualquer tftulo que tratem de espécies (também)
brasileiras - produzidos a partir de observagdes realizadas
em outros pafses ou fundamentadas em material oriundo de
fora do Brasil.
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RESENHA

A Petrobras e o Meio Ambiente: Projeto Tamar

Rodrigo Moreira de Faria

Petrobras/Coordenadoria de Relagées Piiblicas, Av. Chile 65, 12° andar, 20035-900, Rio de Janeiro, RJ

A atuag@o da Petrobras com relagdio ao meio ambiente
evolui permanentemente e, nos tiltimos anos, tem se mani-
festado em duas diregdes. De um lado, estabelecendo
convénios, incentivando pesquisas e conscientizando seus
empregados quanto 2 necessidade de melhorar o seu pré6-
prio desempenho na drea ambiental e, de outro lado,
patrocinando e incentivando projetos que sejam de interes-
se da sociedade como um todo.

Neste contexto se enquadra o apoio da Companhia ao
Projeto Tamar - Tartarugas Marinhas - que j4 completou
15 anos, pois esta parceria vem desde 1982, dois anos apds
o IBDF ter criado o projeto, com o objetivo de salvar e
proteger as espécies de tartarugas marinhas que habitam a
costa brasileira.

Para a Petrobras o mar € mais do que o cendrio de novas
conquistas, fonte de divisas e motivo de orgulho para o
Pafs. E um patrimbnio a ser preservado, por meio de
iniciativas que contribuam efetivamente para a conserva-
¢do das espécies e a manutengio dos ecossistemas mari-
nhos.

Do subsolo marinho a Petrobras produz cerca de 70%
do petréleo nacional, extraido por dezenas de plataformas,
frutos de anos de pesquisas e investimentos expressivosem
tecnologia e recursos humanos. .

Os recursos financeiros repassados pela Petrobras, que
¢ a patrocinadora oficial do projeto, contribuem significa-
tivamente paraa manutengdodaatual estrutura operacional
das equipes de técnicos, que atuam em mil quilometros de
praias brasileiras, por intermédio de 22 bases que cobrem
nove estados. Este trabalho j4 vem sendo divulgado tam-
bém no exterior, com exposi¢oes montadas em importan-
tes cidades européias.

Os resultados positivos que a Petrobras vem registran-
do em sua atuagdo - ja reconhecida internacionalmente -
em explorag@o de petréleo em 4guas profundas estreitam

ainda mais as relagdes de estudos e pesquisas sobre a
ambiente marinho e sua importancia para o desenvolvi-
mento sécio-econémico e cultural do Pafs,

Nos mares brasileiros vivem espécies de tartarugas
marinhas que estdo sendo preservadas pelo Projeto Tamar
e em 1996 a parceria Petrobras x Tamar foi decisiva para
0 importante marco comemorativo da soltura do filhote
nimero dois milhdes.

Nesta unido de tecnologia, ciéncia, educagio e preser-
vagdo ambiental, quem ganha € a vida.

Figura 1.
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