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ABSTRACT

In Brazilian semiarid, highland marshes are home to a great diversity of species; still, these
ecosystems suffer constant impacts due to agriculture, logging, and livestock. Here we describe
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a community of birds and their ectoparasites in anthropized remnants of a highland marsh

ecosystem, located in Northeast of Brazil. From August/2018 to July/2019, mist nets were used
to capture birds, and their ectoparasites were then collected. A total of 78 bird species from 18
families were captured, of which 25 species and 12 families were parasitized by lice, while 13

KEYWORDS
Avian; insects; arthropods;
parasite—host interactions

species from 8 families were parasitized by ticks. Of the 546 birds captured, 11.9% were infested
by 747 lice belonging to 12 taxa, and 4.2% by 27 ticks. Only seven individuals were infested by
both lice and ticks. Both lice and ticks showed preference for topographic sites on their host

bodies.

Introduction

In northeast of Brazil, the highland marshes have been
suffering intense anthropization mainly due to agricul-
ture, logging and livestock, major causes of global
biodiversity loss (McKinney 2002; Marzluff 2005;
Rodrigues et al. 2008; Laurance & Vasconcelos 2009;
Haddad et al. 2015; Franga et al. 2023). These ecosys-
tems are important as they consist of Atlantic Forest
‘islands’ surrounded by semiarid regions and vegeta-
tion characteristic of the Caatinga biome and present
conditions conducive to plant development, favoring
fauna diversity in relation to surrounding areas, thus
being potential refuges for endemic and threatened
species, especially during dry seasons (Tabarelli &
Santos 2004; Medeiros & Cestaro 2019; Almeida &
Souza 2023).

Birds are parasitized by several arthropods species,
such as diptera, fleas, lice, ticks, blood-sucking mites
(Arzua & Valim 2010; Amaral et al. 2013; Kotti 2015;
Cerutti et al. 2018; Goodman et al. 2020; Quiroga et al.
2020; Chagas et al. 2021; Flores et al. 2023). These
ectoparasites have been the subject of studies that
prove their effects on the reproductive success and

survival of bird hosts, as well as impaired immuno-
competence and disease transmission, which makes it
essential to have a better understanding of the parasite-
host interaction for the conservation of avifauna
(Owen et al. 2010; Lopez-Arrabé et al. 2014; Hicks
et al. 2018; Lamarre et al. 2018; Dube et al. 2018;
Rodriguez-Estrella & Rivera-Rodriguez 2019; Dudek
et al. 2021; Garrido-Bautista et al. 2022).

Here we describe a community of birds and their
louse and tick ectoparasite species in anthropized rem-
nants of a rainforest ecosystem known as a highland
marsh.

Materials and methods
Study area

The study was carried out in an highland marsh, an
ecosystem formed by ‘islands’ of Atlantic Forest in
semiarid regions surrounded by Caatinga vegetation,
and which vegetation is known as semideciduous mon-
tane forest (IBGE 1985; de Melo & Rodal 2003; Tabarelli
& Santos 2004). A determining factor for the existence
of these environments is the occurrence of plateaus with
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altitudes ranging from 500 to 1100 m, where precipita-
tion levels can reach 1200 mm/year due to orographic
rain (Andrade-Lima 1961, 2007).

The research was executed in a private property
called Fojos farm, located in the municipality of
Garanhuns, in Pernambuco Agreste mesoregion,
northeast of Brazil (Figure 1). The climate in the muni-
cipality of Garanhuns is classified as tropical rainy with
dry summer and the average annual temperature is
20°C (IBGE 1977; JCF et al. 2012).

The farm houses fragments of highland marshes in
different ecological succession levels (Oliveira & Silva-
Janior 2008). Three of them were sampled: (1)
Camapud Fragment (8 ° 54’S—36 ° 33’W) comprises
22.65 ha, with altitudes varying between 920 and 960
meters and flat landform. The vegetation is predomi-
nantly Montane Semideciduous Seasonal Forest (IBGE
2012). The fragment is surrounded by a pasture matrix
and is connected to a second larger fragment, of
a property next to Fojos Farm, with which adds up to
a total of 150 ha.
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(1) Mata do Macaco fragment (8 ° 53’S — 36 ° 32’W)
with 19.43 ha and altitudes varying between 850
and 920 meters, presents steep landform. The
dominant vegetation is classified as Montane
Semideciduous Seasonal Forest (IBGE, 2012).
The fragment also has small enclaves of savanna
vegetation in areas with rugged landform. The
surrounding matrix is made up of pasture for
livestock.

(2) Mata do S fragment (8 ° 52’S — 36 ° 32W) with
16.79 ha, altitudes varying between 870 and 940
meters and a mostly irregular landform. It has
mainly savanna vegetation in a state of regen-
eration, classified as Steppic Savanna (IBGE,
2012). The fragment is surrounded by a matrix
of cattle pasture.

The distances between these forest remnants are the
following: 1.64km between Mata do Macaco and
Camapud; 0.97 km between Mata do Macaco and Mata
do S, and 2.60 km between Mata do S and Camapud.

2
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Figure 1. Map of the study area located at Fojos Farm in the municipality of Garanhuns, Pernambuco agreste mesoregion, northeast

of Brazil.



Bird capture and ectoparasite collection

Birds were captured using a total of 18 mist nets of 2.5
m x 12m and 36 mm mesh in each fragment, which
were checked every 40 minutes. Each forest fragment
had three linear transects, where the nets were
assembled (six in each transect) and were sampled for
two consecutive days per month, for 12 months
(August 2018 to July 2019). Captured birds were placed
in individual cotton bags, identified according to
ornithological guides (Mata et al. 2006; Ridgely &
Tudor 2009; Sigrist 2009; Silva 2014) and marked
with metallic rings provided by the Research Center
for Conservation of Wild Birds (CEMAVE). The pro-
ject was submitted to the CEUA (010/2019) and also to
SISBio (39887-4) and SNA (National Ringing System)
Platforms of CEMAVE, guaranteeing authorization for
capturing and ringing.

Ectoparasites collection, processing and
identification

As for the ectoparasites, visual search and collection
with the aid of tweezers were performed. In order not
to compromise the health of the birds, no chemicals
were used in the collection of ectoparasites. After being
collected, ectoparasites were deposited in eppendorfs
containing 70% ethanol. Lice were counted and photo-
graphed using an estereomicroscope. The arthropods
were immersed in a 20% KOH solution for 12 hours for
clarification and subsequently were kept in distilled
water for 24 hours to remove clarifier excess. Then
they were dehydrated in an ascending solution of
50%, 70%, 90% and 100% ethanol, staying 5 to 10
minutes in each solution. Eugenol was used for the
diaphanization process, which took 1 hour; soon
after, the lice were mounted on slides with synthetic
Canadian balm (Palma 1978; Gonzilez-Acuia et al.
2009). After a maximum time of three weeks under
incubation at 50-60°C, the specimens were identified at
the genus level with the aid of a stereomicroscope and
a taxonomic key by Carriker and Melbourne (1966),
Price et al. (2003) and Valim (2006).

Ticks were identified with the aid of
a stereomicroscope and the taxonomic keys of
Onofrio et al. (2006) and Martins et al. (2010).

Data analysis

In order to analyze parasitological parameters, the fol-
lowing indexes by Bush et al. (1997) were used: pre-
valence (the number of infested hosts divided by the
number of examined hosts x 100); mean infestation
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‘Wing feathers

Rectrices

Figure 2. Topographic sites on bird hosts’ bodies from where
the ectoparasites were collected.

intensity (total number of parasites divided by the
number of infested hosts), and mean infestation abun-
dance (total number of individuals of a given species of
parasite divided by the total number of hosts examined,
infested and non-infested). These indexes were calcu-
lated using the Quantitative Parasitology 3.0 software.

To test the preference of ectoparasites for specific
host body sites (such as the head, neck, ventral area,
back area, wing feathers and retrices) (Figure 2), the
Kruskal-Wallis test was applied, and significance was
accepted when p < 0.05. The back was considered as the
dorsal area from the end of the neck to the beginning
of the rectrices feathers, and the same for the ventral
area on the opposite side of the bird. An ‘indetermi-
nate’ category was created for cases when the parasite
was collected in the cotton bag where the bird was, and
it was not possible to know which region of the host it
previously occupied. These analyses were performed
using the R statistical package program version 3.5.2
(R Core Team 2019).

Results

Specimens of 78 bird species belonging to 18 families
were captured (Table 5). Birds of 25 species and 12
families were parasitized by chewing lice of three
families (Menoponidae, Philopteridae and Ricinidae)
classified in 12 genus (Brueelia sp., Columbicola sp.,
Formicaphagus sp., Furnaricola sp., Menacanthus sp.,
Mpyrsidea sp., Penenirmus sp., Psyconelloides sp.,
Ricinus sp., Strigiphilus sp., Sturnidoecus sp., and
Tyranniphilopterus sp.) (Table 5). Considering the
entire bird community, 546 individuals were captured,
of which 11.9% (65/546) were infested by 747 lice.
Table 1 shows the prevalence, mean intensity and
mean abundance rates of each identified lice genera
in relation to the bird species host. For this table,
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Table 1. Infestation data regarding each individual of infested bird.

Number of Individuals Date Fragment Host species Parasite
1 30/08/2018 Mata do Macaco Myiothlypis flaveola 1 Amblyomma sp.

2 30/08/2018 Mata do Macaco Tangara fastuosa 1 Amblyomma sp.

3 31/08/2018 Mata do Macaco Myiothlypis flaveola 1 Brueelia sp.

4 31/08/2018 Mata do Macaco Coereba flaveola 1 Brueelia sp.

5 02/09/2018 Camapua Turdus amaurochalinus 1 Amblyomma sp.

6 12/09/2018 Mata do Macaco Thlypopsis sordida 2 Ricinus sp.

7 13/09/2018 Camapua Turdus amaurochalinus 21 Brueelia sp.

8 14/09/2018 Camapua Troglodytes musculus 7 Penenirmus sp.

9 15/09/2018 Mata do S Thamnophilus torquatus 7 Formicaphagus sp.

10 16/09/2018 Mata do S Troglodytes musculus 6 Penenirmus sp.

1 21/10/2018 Mata do S Arremon taciturnus 1 Myrsidea sp.

12 22/10/2018 Mata do S Conopophaga cearae 14 Formicaphagus sp.

13 23/10/2018 Mata do Macaco Myiothlypis flaveola 2 Brueelia sp.

14 23/10/2018 Mata do Macaco Arremon taciturnus 1 Myrsidea sp.

15 23/10/2018 Mata do Macaco Basileuterus culicivorus 10 Ricinus sp.

16 23/10/2018 Mata do Macaco Tolmomyias flaviventris 1 Amblyomma sp.

17 24/10/2018 Mata do Macaco Myiothlypis flaveola 2 Brueelia sp.

18 24/10/2018 Mata do Macaco Camptostoma obsoletum 4 Myrsidea sp.

19 16/11/2018 Camapua Myiothlypis flaveola 1 Amblyomma sp.

20 19/11/2018 Mata do S Megarynchus pitangua 20 Tyranniphilopterus sp.

21 19/11/2018 Mata do S Tolmomyias flaviventris 1 Amblyomma sp.

22 21/11/2018 Mata do Macaco Arremon taciturnus 2 Myrsidea sp.

23 14/12/2018 Mata do Macaco Troglodytes musculus 6 Penenirmus sp.

24 14/12/2018 Mata do Macaco Turdus rufiventris 1 Sturnidoecus sp.

25 15/12/2018 Mata do Macaco Turdus rufiventris 210 Sturnidoecus sp.

26 16/12/2018 Mata do S Taraba major 78 Formicaphagus sp.

27 17/12/2018 Mata do S Tolmomyias flaviventris 3 Ricinus sp.

28 18/12/2018 Camapua Myiothlypis flaveola 12 Brueelia sp., 1 Ricinus sp., 1 Amblyomma sp.
29 18/12/2018 Camapua Stilpnia cayana 1 Ricinus sp.

30 19/12/2018 Camapua Troglodytes musculus 2 Penenirmus sp.

31 19/12/2018 Camapua Troglodytes musculus 6 Penenirmus sp.

32 13/01/2019 Camapua Troglodytes musculus 8 Penenirmus sp.

33 13/01/2019 Camapua Troglodytes musculus 3 Amblyomma sp.

34 14/01/2019 Mata do S Zonotrichia capensis 1 Ricinus sp.

35 14/01/2019 Mata do S Columbina picui 1 Columbicola sp.

36 15/01/2019 Mata do S Taraba major 14 Formicaphagus sp., 1 Amblyomma sp.
37 16/01/2019 Mata do Macaco Thlypopsis sordida 1 Ricinus sp.

38 16/01/2019 Mata do Macaco Dendroplex picus 1 Amblyomma sp.

39 17/01/2019 Mata do Macaco Myiothlypis flaveola 14 Brueelia sp.

40 17/01/2019 Mata do Macaco Turdus leucomelas 9 Myrsidea sp.

41 19/02/2019 Mata do Macaco Conopophaga cearae 21 Formicaphagus sp.

42 22/02/2019 Camapua Troglodytes musculus 1 Amblyomma sp.

43 23/02/2019 Mata do S Arremon taciturnus 3 Myrsidea sp.

44 23/02/2019 Mata do S Stilpnia cayana 2 Myrsidea sp., 1 Amblyomma sp.
45 23/02/2019 Mata do S Thamnophilus torquatus 4 Formicaphagus sp.

46 23/02/2019 Mata do S Troglodytes musculus 1 Penenirmus sp.

47 23/02/2019 Mata do S Stilpnia cayana 1 Amblyomma sp.

48 24/02/2019 Mata do S Thlypopsis sordida 1 Ricinus sp.

49 24/02/2019 Mata do S Troglodytes musculus 6 Penenirmus sp.

50 24/02/2019 Mata do S Columbina minuta 9 Columbicola sp.

51 30/03/2019 Mata do S Thamnophilus capistratus 4 Formicaphagus sp.

52 31/03/2019 Mata do S Synallaxis frontalis 2 Furnaricola sp.

53 31/03/2019 Mata do S Phacellodomus rufifrons 2 Furnaricola sp.

54 02/04/2019 Camapua Troglodytes musculus 2 Penenirmus sp.

55 03/04/2019 Mata do Macaco Troglodytes musculus 18 Penenirmus sp.

56 04/04/2019 Mata do Macaco Conopophaga cearae 2 Formicaphagus sp.

57 27/04/2019 Mata do Macaco Conopophaga cearae 6 Formicaphagus sp.

58 27/04/2019 Mata do Macaco Megascops choliba 1 Strigiphilus sp.

59 27/04/2019 Mata do Macaco Cantorchilus longirostris 2 Amblyomma sp.

60 28/04/2019 Mata do Macaco Conopophaga cearae 79 Formicaphagus sp., 1 Amblyomma sp.
61 01/05/2019 Mata do S Myiothlypis flaveola 1 Amblyomma sp.

62 01/05/2019 Mata do S Herpsilochmus atricapillus 1 Amblyomma sp.

63 11/05/2019 Mata do S Stilpnia cayana 2 Ricinus sp.

64 11/05/2019 Mata do S Thamnophilus torquatus 5 Formicaphagus sp.

65 25/05/2019 Mata do Macaco Myiothlypis flaveola 15 Brueelia sp., 2 Ricinus sp.
66 25/05/2019 Mata do Macaco Conopophaga cearae 1 Formicaphagus sp., 1 Amblyomma sp.
67 26/05/2019 Mata do S Columbina talpacoti 26 Columbicola sp.

68 27/05/2019 Mata do S Myiothlypis flaveola 40 Brueelia sp.

69 27/05/2019 Mata do S Columbina talpacoti 13 Columbicola sp., 1 Physconelloides eurysema sp.
70 29/05/2019 Camapua Troglodytes musculus 2 Penenirmus sp.

71 03/07/2019 Camapua Myiothlypis flaveola 3 Brueelia sp., 4 Ricinus sp.

(Continued)
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Table 1. (Continued).
Number of Individuals Date Fragment Host species Parasite
72 02/08/2019 Mata do S Turdus amaurochalinus 1 Menacanthus sp.
73 05/08/2019 Camapua Myiothlypis flaveola 2 Brueelia sp., 1 Myrsidea sp., 1 Ricinus sp.
74 05/08/2019 Camapua Basileuterus culicivorus 1 Myrsidea sp., 3 Amblyomma sp.
75 07/08/2019 Mata do Macaco Turdus leucomelas 5 Myrsidea sp., 1 Amblyomma sp.

only parasitized bird species with at least three cap-

tured individuals were considered. Table 2 shows the
division of lice ectofauna considering forest fragments

and host birds.

were

The highest prevalences of birds infested by lice

those

of

Formicaphagus
Conopophaga cearae (100%) and Thamnophilus torqua-

sp.  infesting

tus (100%), followed by Formicaphagus sp. infesting

Table 2. Parasitological parameters of avifauna lice from three anthropized highland marsh fragments of the Brazilian semiarid.

Lice Bird order Family Species Infested/captured Prevalence Mean intensity Mean abundance
Menoponidae
Menacanthus sp.
Passeriformes  Turdidae Turdus amaurochalinus 1/4 25% 1 0.25
Myrsidea sp.
Passeriformes  Passerellidae Arremon taciturnus 5/27 18.5% 1.8 0.3
Passeriformes  Parulidae Myiothlypis flaveola 1/32 3.1% 1 0.03
Passeriformes  Parulidae Basileuterus culicivorus 1/12 8.3% 1 0.08
Passeriformes  Parulidae Camptostoma obsoletum 1/15 6.6% 4 0.26
Passeriformes ~ Thraupidae Stilpnia cayana 1/33 3% 2 0.06
Passeriformes ~ Turdidae Turdus leucomelas 2/8 25% 7 1.75
Ricinidae
Ricinus sp.
Passeriformes  Parulidae Myiothlypis flaveola 4/32 12.5% 2 0.25
Passeriformes  Thraupidae Thlypopsis sordida 2/14 14.2% 13 0.28
Passeriformes  Parulidae Basileuterus culicivorus 1/12 8.3% 10 0.83
Passeriformes  Rhynchocyclidae  Tolmomyias flaviventris 1/19 11.1% 3 0.15
Passeriformes  Thraupidae Stilpnia cayana 2/33 6% 15 0.09
Passeriformes  Passerellidae Zonotrichia capensis 1/4 25% 1 0.25
Philopteridae
Brueelia sp.
Passeriformes  Parulidae Myiothlypis flaveola 9/32 28.1% 10.1 2.8
Passeriformes ~ Thraupidae Coereba flaveola 1/7 14.2% 1 0.14
Passeriformes  Turdidae Turdus amaurochalinus 1/4 25% 21 5.25
Columbicola sp.
Columbiformes  Columbidae Columbina minuta 1/3 33.3% 9 3
Columbiformes  Columbidae Columbina talpacoti 2/6 33.3% 19.5 6.5
Formicaphagus sp.
Passeriformes ~ Thamnophilidae  Thamnophilus torquatus 3/3 100% 53 53
Passeriformes ~ Conopophagidae Conopophaga cearae 6/6 100% 20.5 20.5
Passeriformes  Thamnophilidae  Taraba major 2/4 50% 46 23
Furnaricola sp.
Passeriformes  Furnariidae Synallaxis frontalis 1/30 3.3% 2 0.06
Passeriformes  Furnariidae Phacellodomus rufrifons 1/3 33.3% 2 0.06
Penenirmus sp.
Passeriformes ~ Troglodytidae Troglodytes musculus 11/26 42.3% 5.8 24
Physconelloides sp.
Columbiformes  Columbidae Columbina talpacoti 1/6 16.6% 1 0.16

Table 3. Parasitological parameters of avifauna ticks from three anthropized highland marsh fragments of the Brazilian semiarid.

Bird order Family Species Infested/captured Tick species Prevalence  Mean intensity Mean abundance
Passeriformes  Parulidae Basileuterus culicivorus 1/7 Amblyomma sp. 14.2% 3 0.4
Passeriformes  Troglodytidae Cantorchilus longirostris 1/5 Amblyomma sp. 20% 2 0.4
Passeriformes  Conopophagidae  Conopophaga cearae 2/3 Amblyomma sp. 66.6% 1 0.3
Passeriformes  Thamnophilidae  Herpsilochmus atricapillus 1/8 Amblyomma sp. 12.5% 1 0.1
Passeriformes  Parulidae Myiothlypis flaveola 4/32 Amblyomma sp. 12.5% 1 0.1
Passeriformes  Troglodytidae Troglodytes musculus 4/36 Amblyomma sp. 11.1% 2 0.1
Passeriformes  Thraupidae Stilpnia cayana 2/33 Amblyomma sp. 6% 1 0.06
Passeriformes  Thraupidae Tangara fastuosa 1/9 Amblyomma sp. 11.1% 1 0.1
Passeriformes  Thamnophilidae  Taraba major 1/4 Amblyomma sp. 25% 1 0.2
Passeriformes  Rhynchocyclidae  Tolmomyias flaviventris 3/19 Amblyomma sp. 15.7% 1 0.1
Passeriformes  Turdidae Turdus amaurochalinus 1/4 Amblyomma sp. 25% 1 0.2
Passeriformes  Turdidae Turdus leucomelas 1/8 Amblyomma sp. 12.5% 1 0.1
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Table 4. Ectofauna found in each highland marsh fragment
and its bird hosts.

Ectofauna

Forest Fragment

Host bird

Ticks
Ixodidae
Amblyomma sp.

Lice
Menoponidae
Menacanthus sp.
Myrsidea sp.

Ricinidae
Ricinus sp.

Philopteridae
Columbicola sp.

Psyconelloides sp.

Formicaphagus sp.

Furnaricola sp.

Penenirmus sp.

Brueelia sp.

Strigiphilus sp.
Sturnidoecus sp.

Tyranniphilopterus sp.

Camapua

Mata do Macaco

Mata do S

Mata do S
Camapua

Mata do Macaco
Mata do S

Camapua

Mata do Macaco

Mata do S

Mata do S

Mata do S
Mata do Macaco
Mata do S

Mata do S

Camapua

Mata do Macaco
Mata do S
Camapua

Mata do Macaco
Mata do S
Mata do Macaco
Mata do Macaco
Mata do S

Tolmomyias flaviventris
Troglodytes musculus
Turdus amaurochalinus
Basileuterus culicivorus
Myiotlhypis flaveola
Conopophaga cearae
Dendroplex picus
Tolmomyias flaviventris
Cantorchilus logirostris
Turdus leucomelas
Myiothlypis flaveola
Tangara fastuosa
Herpsilochmus atricapillus
Taraba major
Tolmomyas flaviventris
Myiotlhypis flaveola
Stilpnia cayana

Turdus amaurochalinus
Myiothlypis flaveola
Basileuterus culicivorus
Turdus leucomelas
Arremon taciturnus

Myiothlypis flaveola
Stilpnia cayana
Basileuterus culicivorus
Myiothlypis flaveola
Thlypopsis sordida
Tolmomyias flaviventris
Zonotrichia capensis
Stilpnia cayana
Thlypopsis sordida

Columbina minuta
Columbina picui
Columbina talpacoti
Columbina talpacoti
Conopophaga cearae
Conopophaga cearae
Thamnophilus capistratus
Thamnophilus torquatus
Taraba major
Phacellodomus rufifrons
Synallaxis frontalis
Troglodytes musculus
Troglodytes musculus
Troglodytes musculus
Turdus amaurochalinus
Myiothlypis flaveola
Myiothlypis flaveola
Myiothlypis flaveola
Megascops choliba
Turdus rufiventris
Megarynchus pitangua

Taraba major (50%) and Penenirmus sp. infesting
Troglodytes musculus (42.3%).

The highest mean intensities were those of
Formicaphagus sp. infesting Taraba major (46),
Formicaphagus sp. infesting Conopophaga cearae
(20.5), Brueelia sp. infesting Turdus amaurochalinus
(21) and Columbicola sp. infesting Columbina talpacoti
(19.5).

In relation to the mean abundances, Formicaphagus
sp. infesting Taraba major (23), Formicaphagus sp.
infesting Conopophaga cearae (20.5), Columbicola sp.
infesting Columbina talpacoti (6.5) and Thamnophilus
torquatus (5.3) were the most relevant.

The highest prevalences infested by ticks were those
of Conopophaga cearae (66.6%) Taraba major (25%)
and Turdus amaurochalinus (25%).

The highest mean intensities of ticks were those of
Basileuterus culicivorus (3), Cantorchilus longirostris (2)
and Troglodytes musculus (2).

In relation to the mean abundances, Basileuterus
culicivorus (0.4), Cantorchilus longirostris (0.4) and
Troglodytes musculus (0.3) presented the highest ones.

A significant difference was observed in relation to the
topographic preference of lice (Kruskal-Wallis chi-
squared = 17,377; df = 6; p = 0.007994), with the head and
neck being the preferred regions, respectively (Figure 3).

A total of 27 ticks, Amblyomma sculptum (Acari,
Ixodidae), were collected while parasitizing 4.2% (23/
546) birds of 13 species (Basileuterus culicivorus,
Conopophaga  cearae, ~ Cantorchilus  longirostris,
Dendroplex picus, Herpsilochmus atricapillus, Myiothlypis
flaveola, Stilpnia cayana, Tangara fastuosa, Taraba major,
Tolmomyias flaviventris, Troglodytes musculus, Turdus
amaurochalinus, and Turdus leucomelas) and 8 families
(Parulidae, Con-opophagidae, Troglodytidae, Furnariidae,
Thraupidae, Thamnophilidae, Turdidae, and
Rhynchocyclidae). All 27 ticks were nymphs. In addition,
81.4% of tick-infested birds belonged to the insectivorous
guild, while 11.1% had frugivorous eating habits and 7.4%
omnivorous. Ticks were found in birds captured in all
three fragments (Table 3).

Considering coinfestation by lice and ticks, only
1.3%, or seven individuals, of six species (Conopo-
phaga cearae, Myiotlhypis flaveola, Stilpnia cayana,
Taraba major, Troglodytes musculus, and Turdus leu-
comelas) and six families (Conopophagidae, Parulidae,
Thraupidae, Thamnophilidae, Troglodytidae, and
Turdidae) were coinfested (Table 4).

The neck of the birds was the topographic region
preferred by ticks, where 72.4% of the ticks were
attached, followed by the head (24.1%) and ventral
area (3.4%).

Discussion

The prevalence of bird lice in rain forest ecosystems in
Brazil varies greatly considering previous studies car-
ried out in the Atlantic Forest such as those by Marini
et al. (1996), Roda and Ami de (1999) and Soares
(2018). The low number of parasitized birds observed
in the present study, considering both the bird
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Table 5. (Continued).

Lista de aves

COLUMBIFORMES Latham, 1790
Columbidae Leach, 1820

Columbina minuta (Linnaeus, 1766)
Columbina talpacoti (Temminck, 1810)
Columbina picui (Temminck, 1813)
Leptotila verreauxi Bonaparte, 1855

STRIGIFORMES Wagler, 1830
Strigidae Leach, 1820
Megascops choliba (Vieillot, 1817)
Aegolius harrisii (Cassin, 1849)

APODIFORMES Peters, 1940

Trochilidae Vigors, 1825

Phaethornis pretrei (Lesson & Delattre, 1839)
Eupetomena macroura (Gmelin, 1788)
Chlorostilbon lucidus (Shaw, 1812)
Chionomesa fimbriata (Gmelin, 1788)
Chrysuronia versicolor (Vieillot, 1818)
Heliomaster squamosus (Temminck, 1823)
Thalurania watertonii (Bourcier, 1847)

PICIFORMES Meyer & Wolf, 1810
Picidae Leach, 1820

Picumnus fulvescens Stager, 1961
Veniliornis passerinus (Linnaeus, 1766)
Colaptes melanochloros (Gmelin, 1788)

PASSERIFORMES Linnaeus, 1758
Thamnophilidae Swainson, 1824
Formicivora grisea (Boddaert, 1783)
Formicivora melanogaster Pelzeln, 1868
Herpsilochmus sellowi Whitney & Pacheco, 2000
Herpsilochmus atricapillus Pelzeln, 1868
Thamnophilus capistratus Lesson, 1840
Thamnophilus torquatus Swainson, 1825
Thamnophilus pelzelni Hellmayr, 1924
Thamnophilus caerulescens Vieillot, 1816
Taraba major (Vieillot, 1816)

Conopophagidae Sclater & Salvin, 1873
Conopophaga cearae Cory, 1916

Dendrocolaptidae Gray, 1840
Dendroplex picus (Gmelin, 1788)

Furnariidae Gray, 1840
Phacellodomus rufifrons (Wied, 1821)
Synallaxis infuscata Pinto, 1950
Synallaxis frontalis Pelzeln, 1859
Synallaxis albescens Temminck, 1823
Synallaxis scutata Sclater, 1859

Pipridae Rafinesque, 1815
Neopelma pallescens (Lafresnaye, 1853)

Rhynchocyclidae Berlepsch, 1907

Tolmomyias flaviventris (Wied, 1831)

Todirostrum cinereum (Linnaeus, 1766)

Poecilotriccus plumbeiceps (Lafresnaye, 1846)

Hemitriccus margaritaceiventer (d'Orbigny & Lafresnaye, 1837)
Hemitriccus mirandae (Snethlage, 1925)

Tyrannidae Vigors, 1825

Euscarthmus meloryphus Wied, 1831
Camptostoma obsoletum (Temminck, 1824)
Elaenia spectabilis Pelzeln, 1868

Elaenia chilensis Hellmayr, 1927

(Continued)

Lista de aves

Phaeomyias murina (Spix, 1825)
Serpophaga subcristata (Vieillot, 1817)
Casiornis fuscus Sclater & Salvin, 1873
Megarynchus pitangua (Linnaeus, 1766)
Myiophobus fasciatus (Statius Muller, 1776)
Cnemotriccus fuscatus (Wied, 1831)
Lathrotriccus euleri (Cabanis, 1868)
Myiarchus ferox (Gmelin, 1789)

Vireonidae Swainson, 1837

Cyclarhis gujanensis (Gmelin, 1789)
Hylophilus amaurocephalus (Nordmann, 1835)
Vireo olivaceus (Linnaeus, 1766)

Vireo chivi (Vieillot, 1817)

Troglodytidae Swainson, 1831
Troglodytes musculus Naumann, 1823
Cantorchilus longirostris (Vieillot, 1819)

Polioptilidae Baird, 1858
Polioptila plumbea (Gmelin, 1788)

Turdidae Rafinesque, 1815

Turdus flavipes Vieillot, 1818

Turdus leucomelas Vieillot, 1818
Turdus rufiventris Vieillot, 1818
Turdus amaurochalinus Cabanis, 1850

Passerellidae Cabanis & Heine 18,505
Zonotrichia capensis (Statius Muller, 1776)
Arremon taciturnus (Hermann, 1783)

Parulidae Wetmore, Friedmann, Lincoln, Miller, Peters, van Rossem,
Van Tyne & Zimmer 1947

Setophaga pitiayumi (Vieillot, 1817)

Basileuterus culicivorus (Deppe, 1830)

Myiothlypis flaveola Baird, 1865

Thraupidae Cabanis, 1847
Tangara fastuosa (Lesson, 1831)
Tangara sayaca (Linnaeus, 1766)
Stilpnia cayana (Linnaeus, 1766)
Nemosia pileata (Boddaert, 1783)
Volatinia jacarina (Linnaeus, 1766)
Coryphospingus pileatus (Wied, 1821)
Dacnis cayana (Linnaeus, 1766)
Coereba flaveola (Linnaeus, 1758)
Sporophila nigricollis (Vieillot, 1823)
Sporophila albogularis (Spix, 1825)
Thlypopsis sordida (d'Orbigny & Lafresnaye, 1837)

community and populations, may reflect the negative
binomial distribution pattern, present in several para-
site-host systems. The tendency is that parasite popula-
tions are diluted in those of their hosts in an
agglomerated manner, causing most hosts to have few
parasites and many parasites to concentrate on a few
hosts (Anderson & May 1982; Wall 2007).

Lice found on birds belong to two families
(Menoponidae,  Ricinidae) of the suborder
Amblycera, and one family (Philopteridae) of the sub-
order Ischnocera. They are mandatory ectoparasites,



8 V. C. SOUZA ET AL.

40+
35.2
304 28.1
2 237
()
&
£ 20
[0
e
& 101 92
23 69 0.9
o | p—
R S S
R CEa \C RN\ SV LR (R (¥ 02
Ne® 82 n0® Re\(\de‘e‘«\
Body sites

Figure 3. Topographic distribution of the avifauna lice
community.

completing the entire life cycle on the host’s body, and
some species are host specific (Szczykutowicz et al.
2006). Their transmission happens mainly by direct
contact during parental care (vertical), or during
copulation (horizontal) (Galloway & Lamb 2017). In
addition, although rarer, forensic behavior has also
been recorded, through which Ischnocera lice use
Hippoboscidae flies as a way to reach other hosts
(Keirans 1975; Bartlow et al. 2016). Lice of both
orders have chewing appendages, feeding mainly on
the feathers of birds, although some species of
Amblycera feed on dead or living parts of the skin,
and on blood (Johnson & Clayton 2003; Mey et al.
2006). These ectoparasites can cause a reduction in
life expectancy due to damage caused to the feathers,
hindering flight performance, and causing greater
mortality during migrations; increased host metabo-
lism and reduced thermoregulation; reduced sexual
attractiveness and impaired reproduction (Clayton
1990; Booth et al. 1993; Barbosa et al. 2002; Moreno-
Rueda & Hoi 2012).

When considering the topographic preference of lice
and ticks on the birds’ bodies, the head and neck were
the preferred areas. Different species of ectoparasites
have adapted to the occupation of specific sites on the
body of their hosts so that differential distributions are
common and the preference for topographic regions on
the body of birds may be related to the purpose of
avoiding preening, the main defense behavior against
ectoparasites, or competition for resources with other
parasites (Reiczigel & Rozsa 1998; Tompkins & Clayton
1999; Touati & Samraoui 2013; Mishra et al. 2016). The
birds’ heads and necks are areas of difficult or impos-
sible access during feather cleaning behavior, which
may influence ectoparasite preference in these regions.

Nymphs of Amblyomma sp. were the only ticks
found on birds. They belong to one of the six species
in the Amblyomma cajennense (Fabricius, 1787) com-
plex, of which only two are found in Brazil,
A. cajennense (sensu stricto) and A. sculptum (Berlese,
1888). Although found in sympatry in transition local-
ities, such as the geographic boundaries of the Amazon
and Cerrado biomes, these two species present differ-
ent distribution areas along Brazil. A. cajannense is
mostly restricted to areas with equatorial climate,
such as the Amazon biome, whilst A. sculptum is
mostly found in areas with tropical climate, coinciding
with the Cerrado and Atlantic forest biomes (Martins
et al. 2016). The localities in the study area consist of
Atlantic forest ecosystems, with tropical climate, and
therefore, the collected nymphs most likely belong to
A. sculptum species.

Regarding trophic guilds, the majority of infested
birds with A. sculptum belong to the insectivorous
guild (81.4%), followed by frugivorous birds (11.1%)
and omnivorous (7.4%). The predominance of ticks
in insectivorous birds captured during this research
can be explained by the fact that these captured
species often forage mainly on the lower strata of
the forest, close to foliage and soil, facilitating con-
tact with ticks since most arachnids look for hosts
close to the ground, which limits their contact with
birds that forage in the highest strata (Heller et al.
2019).

We presented data about the community of birds

and their ectoparasites in a highland marsh
ecosystem.
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