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Abstract

Descriptions and illustrations are given for three new species of the genus Brueelia Kéler from estrildid finches
(Estrildidae) from Senegal. They and their type hosts are: B. fasciata from Amadina fasciata, B. senegala from
Lagonosticta senegala and B. cantans from Euodice cantans. Records of three other |ouse species of the genus Myrsidea
Waterston from estrildid finches and records of louse-flies (Hippoboscidae) from birdsin Senegal are also given.
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I ntroduction

The family Estrildidae comprising waxbills, munias and allies represents arelatively large family of passerine
birds. About 141 species of these gregarious and often colonial seed-eaters are distributed in the Old World
tropics and Australasia, of which 23 occur in Senegal (Fry & Keith 2004, Lepage 2009, according to
taxonomy in Clements 2007). Data concerning records of chewing lice from Senegalese Estrildidae are
scarce. To date, only four described species of chewing lice are likely to occur in Senegal, and they have been
reported from five host species (Clay 1970, Price 1975, Tendeiro & Mendes 1994). However, there are no
published records of those estrildid louse species from Senegal. The aim of this paper isto present data on
species of chewing lice found on estrildid finches in Senegal, including descriptions of three new species. We
also include data on Hippoboscidae (louse-flies) found on birds examined by usin Senegal.

Material and methods

We collected chewing lice from estrildid hosts from 30 January to 28 February 2005 and from 7 to 18
September 2007 in five separate localities in Senegal: Lengué Kountou (13° 04’ N, 13° 01’ W), Simenti
(13° 02’ N, 13° 18 W) and Dar Salam (13° 15’ N13° 12" W) in Niokolo Koba National Park, Matam
(15° 37' N, 13° 20" W), and Kaolack (14° 09’ N, 16° 06" W). Birds were mist-netted, identified, sexed and
aged according to Fry & Keith (2004). Chewing lice and louse-flies were collected by use of a fumigation
chamber method (Clayton & Drown 2001), complemented with visual search of the head. Birds were released
back into the wild as quickly as possible to minimize disturbance. Lice as well as louse-flies were stored in
70% ethanol in the field. Lice were subsequently slide-mounted in [aboratory in Canada balsam as permanent
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dlides, following the technique of Palma (1978). Identifications of the lice were based on Ansari (1958),
Tendeiro & Mendes (1994), and Rékasi & Saxena (2005), and on a comparative study of lice from the
collections of the Museum fur Naturkunde (Humboldt-Universitét, Berlin, Germany) and the Essig Museum
of Entomology (University of California, Berkeley, California, USA). Identifications of the louse-flies were
based on Maa (1963) and Maa & Peterson (1987). Nomenclature of the lice follows Price et al. (2003) and
taxonomy of the birds follows Clements (2007).

In the following louse descriptions, all measurements are in millimeters. Abbreviations for dimensions are
PAW, preantennal width; PAL, preantennal length; TW, temple width; POL, postantennal length; HL, head
length; PW, prothorax width; MW, metathorax width; AWV, abdomen width at level of segment V; TL, tota
length; GW, male genitaliawidth at level of base of parameres. The naming of the new speciesis attributed to
the first author. The names of the new species were taken from those of the type hosts. The types of the new
species described in this paper are deposited at the Moravian Museum Brno, Czech Republic and at the
Natural History Museum in London, UK.

Results

Chewing lice. A total of 104 individuals of 6 species of estrildid finches were examined. Thirty-three of these
birds (32%), among 5 species were parasitized by chewing lice, comprising 6 species (Table 1). Three of these
lice represent new species of Brueelia and are described below. The other louse species belong to the genus
Myrsidea; they may also represent new species but are not described here.

TABLE 1. List of hosts and their lice.

Bird species P* E° Phthiraptera® 4 @ Nymphs Location
Amadina fasciata (Gmelin) 10 12 Bruediafasciata Sychra,n.sp. 7 7 56 Matam
Estrilda caerulescens (Vieillot) 0 1 - - - Simenti
Euodice cantans (Gmelin) 3 4 B.cantans Sychra, n. sp. 6 12 16 Matam
Estrilda melpoda (Vieillot) 2 9 Myrsideasp.1 0 1 1 L engué Kountou
Lagonosticta senegala (L .) 10 31 B. senegala Sychra, n. sp. 13 21 7 Lengué Kountou
5 30 B. senegala Sychra, n. sp. 2 105 Simenti
0o 7 - - - Matam
1 31 Myrsideasp.?2 1 00 Lengué Kountou
Uraeginthus bengalus (L.) 2 7 Myrsideasp.3 2 0 2 L engué Kountou
0 3 - - - Kaolack, Dar Salam

2Number of birds parasitized; "Number of birds examined; °All host-parasites associations are new.

L ouse-flies. A total of 551 individuals of 68 species of birds from 32 families and 10 orders
(Ciconiformes, Falconiformes, Galliformes, Charadriiformes, Columbiformes, Cuculiformes, Coraciiformes,
Psittaciformes, Piciformes and Passeriformes) were examined. Eight of these birds (1.5 %) among 6 species
were parasitised by 2 species of louse-flies (Insecta: Diptera: Hippoboscidae): Pseudolynchia canariensis
(Macquart in Webb & Berthelot) and Ornithophila metallica (Schiner). Infestations were not clearly
correlated with the relationships of the six bird species (Table 2). No louse-fly was found on estrildid finches.
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TABLE 2. List of hosts and their louse-flies.

Bird order, family, species PP E* Louseflies g ? Location

Cuculiformes: Cuculidae

Centropus senegalensis (L.) 1 2 Pseudolynchia canariensis (Macquart in 2 1 Simenti
Webb and Berthelot)

Coraciiformes: Alcedinidae

Halcyon malimbica (Shaw) 1 4 Pseudolynchia canariensis (Macquart in - 1 Lengué
Webb and Berthelot) Kountou

Piciformes: Picidae

Campethera punctuligera (Wagler) 1 4 Ornithophila metallica (Schiner) - 1 Dar Salam

Passeriformes: Muscicapidae

Melaenornisedolioides (Swainson) 1 1 Ornithophila metallica (Schiner) 1 Lengué

Kountou

Passeriformes: Prionopidae
Prionops plumatus (Shaw) 1 4 Ornithophila metallica (Schiner) - 2 Dar Salam
Passeriformes: Turdidae

Turdus pelios Bonaparte 1 1 Pseudolynchia canariensis (Macquart in 1 Simenti
Webb and Berthelot)
1 5 Ornithophila metallica (Schiner) - 1 Dar Salam

#Number of birds parasitized; ® Number of birds examined;
Taxonomy

Brueelia fasciata Sychra, new species
(Figs. 1, 34, 12-13)

Type host: Amadina fasciata (Gmelin): cut-throat finch.

Male (n = 5). Head triangular with straight-sided forehead (Fig. 12). Preantennal region longer than
postantennal region. Lateral sides of preantennal region aimost straight with marginal carinainterrupted in
midline. Clavi triangular, diaphanous, longer than the first antennal segment. Pronotum with 1 seta on each
posterolateral corner; metanotum with 7 setae (3 long, 4 short) on each posterolateral margin. Metathorax with
straight lateral sides (Fig. 3). All abdominal tergites divided centrally. Tergal setae on each side as follows:
tergites 11 (first apparent tergite)-1V, 0; V, 3-5; VI-VII, 5-7; VIII, 4-5; IX 5-6 (Fig. 1), terminally with 6
setae. Abdominal sternawith apair of setae. Mae genitaliaasin Fig. 4. Endomeral complex contains a pair of
broad sacs of rectangular shape, with smooth posterior margin.

Dimensions: PAW, 0.21-0.22; PAL, 0.17-0.18; TW, 0.26-0.28; POL, 0.15-0.18; HL, 0.33-0.36; PW,
0.18-0.19; MW, 0.30-0.33; AWV, 0.43-0.44; TL, 1.29-1.35; GW, 0.075-0.085.

Female (n = 2). Similar to male (Fig. 12) except tergal setae on each side of abdominal segments as
follows: I1-V, 0; V, 1; VI-VIII, 1; IX, 4 (2 long, 2 short). Subgenital plate (Fig. 13) wide, slightly convex
posteriorly with media part almost straight.

Dimensions: PAW, 0.25; PAL, 0.22; TW, 0.30-0.31; POL, 0.16-0.19; HL, 0.38-0.41; PW, 0.20; MW,
0.33-0.34; AWV, 0.50; TL, 1.76-1.84.

Type material. Male holotype, from Amadina fasciata, SENEGAL: Matam (15° 37' N, 13° 20' W), 6
September 2007, Literék, Capek & Koubek leg. Paratypes: 3 males, 1 female with same data as holotype,
deposited in the Moravian Museum, Brno, Czech Republic (MZM) (O.Sychra-SES5-SES8); 1 male, 1 female,
same data as holotype, deposited in the Natural History Museum, London (NHML) (O.Sychra-SE59-SEGO).

Remarks. A characteristic feature of Brueelia lice from estrildid hostsis atriangular head with a straight-
sided forehead, and the lateral sides of the marginal carina interrupted in the midline. Brueelia fasciata is
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morphologically similar to five species from estrildid hosts: B. stenozona (Kellogg & Chapman, 1902); B.
eichleri Lakshminarayana, 1969; B. astrildae Tendeiro & Mendes, 1994; B. lonchurae Tendeiro & Mendes,
1994 and B. amandavae Rékasi & Saxena, 2005. However, B. fasciata can be separated from them by the
following combination of features: 1) absence of setae on tergite 11-1V of male; 2) male genitalia with broad
endomeral complex with smooth posterior margin (male of B. stenozona has endomeral complex strongly
serrated and male of B. amandavae has slender endomeral complex; the other species of Brueelia were
described on the basis of single females); 3) female subgenital plate wide, slightly convex posteriorly with
medial part almost straight (females of other estrildid Brueelia have subgenital plate with conspicuously
convex margin medially); 4) broad head with temple width at least 0.30 mm.

FIGURES 1-2. Madles. 1, Brueelia fasciata Sychra, n. sp. 2, Brueelia cantans Sychra, n. sp. Scales 1 mm. Dorsal side
on left, ventral side on right.

Brueelia cantans, Sychra, new species
(Figs. 2, 5-6, 14-15)

Type host: Euodice cantans (Gmelin): African silverhill.
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FIGURES 3-11. 34, Bruedia fasciata Sychra, n. sp. 3, Prothorax. 4, Male genitalia. 5-6, Brueelia cantans Sychra, n.
sp. 5, Prothorax. 6, Male genitalia. 7-11, Brueelia senegala Sychra, n. sp. 7, Male. 8, Prothorax. 9, Male subgenital
plate. 10, Male genitalia. 11, Female. Scales 1 mm (Figs 7, 11), 0.10 mm (Figs. 3, 5, 8, 9), 0.05 mm (Figs. 4, 6, 10). For
Figs. 7 and 11, dorsal side on left, ventral side onright.

Male (n = 6). Typical pattern of sclerotization and pigmentation involving head, gular and ventral
thoracic plates, sternites and pleurites. Preantennal region aslong as postantennal region. The entire marginal
carina uninterrupted with lateral side almost straight. In spite of this, head rather egg-shaped than triangular
(Fig. 14). Metasternal plate pigmented, without central unpigmented “hole”. Pronotum with 1 seta on each
posterolateral corner; metanotum with 7 setae (3 long, 4 short) on each posterolateral margin. Metathorax with
concave lateral sides (Fig. 5). All abdominal tergites divided centrally, tergites VI-VII of characteristic shape
(Fig. 2). Tergal setae on each side as follows: tergites 11—V, 0 (only one male with single seta on one side of
tergite 1V); V, 3; VI-VII, 6-8; VIII, 4-6; X, 4-5 (Fig. 2), terminally with 6 setae. Post-spiracular sensillus
present on tergites [1-V1I. Abdominal sternawith apair of setae. Male genitaliaasin Fig. 6. Parameres narrow
and quite long, each with a very short subapical setaon the lateral margin. Endomeral complex contains a pair
of sacs of square shape, with two small medial circular spots and denticulated posterior margin.
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FIGURES 12-17. 1213, Brueelia fasciata Sychra, n. sp. 12, Female head. 13, Female sternite VI and subgenital plate.
14-15, Brueelia cantans Sychra, n. sp. 14, Female head. 15, Female sternite VIl and subgenital plate. 16-17, Brueelia
senegala Sychra, n. sp. 16, Female head. 17, Female sternite V11 and subgenital plate. Scales 0.10 mm.

Dimensions. PAW, 0.20; PAL, 0.14-0.15; TW, 0.25; POL, 0.14-0.15; HL, 0.28-0.30; PW, 0.15-0.17,
MW, 0.23-0.29; AWV, 0.33-0.38; TL, 1.29-1.37; GW, 0.065-0.075.

Female (n = 7). Similar to male except tergal setae on each side of abdominal segments as follows: |1-V,
0; VI-VIII, 1; IX, 4 (2 long, 2 short). Subgenital plate (Fig. 15) wide, slightly convex posteriorly, with
characteristic pigmentation as shown.

Dimensions. PAW, 0.21-0.24; PAL, 0.16-0.18; TW, 0.26-0.28; POL, 0.14-0.17; HL, 0.30-0.34; PW,
0.17-0.19; MW, 0.28-0.30; AWV, 0.44-0.49; TL, 1.75-1.82.

Type material. Male holotype, female allotype, from Euodice cantans, SENEGAL: Matam (15° 37" N,
13° 20" W), 6 September 2007, Literdk, Capek & Koubek leg. Paratypes: 4 males, 5 females with the same
data as holotype, deposited in the Moravian Museum Brno, Czech Republic (MZM) (O.Sychra-SE61-SE6G5);
paratypes: 1 male, 1 female, same data as holotype, deposited in the Natural History Museum, London
(NHML) (O.Sychra-SE66).

Remarks. An egg-shaped head with uninterrupted marginal carina distinguishes B. cantans from all other
Brueelia from estrildids except B. munia Ansari that has an oval preantenal region. Brueelia cantans can be
separated from the latter by a higher number of setae on tergite V-VIII of male and different male genitalia.
The typical pattern of sclerotization and pigmentation involving head, gular and ventral thoracic plates and
sternites places B. cantans close to Brueelia known from weavers (Ploceidae)—B. plocea Lakshminarayana
and an undescribed Brueelia queleae Sychra & Barlev (Sychra et al., 2010). Brueelia cantans differs from
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both species by 1) straight lateral sides of preantennal region, 2) endomeral complex of male with a pair of
sacs of square shape, 3) light brown pigmentation involving sternites and subgenital plate (B. plocea as well
as B. queleae have very dark brown pigmentation forming conspicuous stripes).

Brueelia senegala Sychra, new species
(Figs. 7-11, 16-17)

Type host: Lagonosticta senegala (Linnaeus): red-billed firefinch

Male (n = 4). Head similar to B. fasciata, but with uninterrupted marginal carina (Fig. 16). Pronotum with
1 seta on each posterolatera corner; metanotum with 7 setae (3 long, 4 short) on each posterolateral margin.
Metathorax with concave lateral sides and rounded apically (Fig. 8). All abdominal tergites divided centrally.
Tergal setae on each side as follows: tergites I1-1V, 0; V, 1-2; VI, 2-3; VII, 4-5; VIII, 34, IX 5 (Fig. 7),
terminally with 4 setae. Abdominal sterna with a pair of setae. A pair of small oval-shaped plates placed
between sternal and pleural plates on sternites [11-VI1 (Fig. 7). Subgenital plate of characteristic shape (Fig.
9). Maegenitaliaasin Fig. 10, basal apodeme with conspicuous concave lateral margin.

Dimensions. PAW, 0.20; PAL, 0.18-0.21; TW, 0.24-0.25; POL, 0.15; HL, 0.33-0.36; PW, 0.17; MW,
0.26-0.27; AWV, 0.34-0.36; TL, 1.50-1.68; GW, 0.065.

Female (n = 4). Similar to male except tergal setae on each side of abdominal segments as follows: 11—V,
0; VI=VIIIL, 1; 1X, 4 (2 long, 2 short) (Fig. 11). Subgenital plate (Fig. 17) wide, slightly convex posteriorly.

Dimensions. PAW, 0.21-0.23; PAL, 0.20-0.23; TW, 0.26-0.27; POL, 0.15-0.17; HL, 0.35-0.40; PW,
0.18; MW, 0.28-0.31; AWV, 0.38-0.42; TL, 1.81-2.00.

Type material. Male holotype, female alotype, from Lagonosticta senegala, SENEGAL: NP Niokolo
Koba, Lengué Kountou (13° 04’ N, 13° 01’ W), 30 January 2005, Prochazka & Koubek leg. Paratypes: 2
males, 2 females, same data as holotype, deposited in the Moravian Museum Brno, Czech Republic (MZM)
(O.Sychra-SE67—-SE6B9); 1 male, 1 female, same data as holotype, deposited in the Natural History Museum,
London (NHML) (O.Sychra-SE70).

Remarks. Bruedlia senegala is morphologically similar to B. fasciata but its triangular head with
uninterrupted marginal carina, small oval-shaped plates placed between sternal and pleural plates and a
subgenital plate of characteristic shape distinguish B. senegala from all other estrildid Brueelia.

Discussion

According to Clements (2007), 141 species of Estrildidae are currently known. Despite a relatively high
number of potential hosts, only 12 species of chewing lice have been described from this bird family: six
species of Bruedlia, four of Myrsidea, one Machaerilaemus and one Menacanthus (Price et al. 2003, Rékéasi
& Saxena 2005). In the course of this study, several species of two louse genera—Brueelia and Myrsidea—
were identified from birds of the family Estrildidae.

Clay (1970) treated three species of Myrsidea and Tendeiro (1993) described the fourth. Our records of
Myrsidea from estrildid hosts from Senegal represent new louse-host associations, as well as first louse
records from Lagonosticta senegala (Linnaeus), Estrilda melpoda (Vieillot) and Uraeginthus bengalus
(Linnaeus). These Myrsidea probably represent new species but, unfortunately, having single male or female
specimens isinsufficient for an adequate description of new species.

A typical feature of Bruedlia from estrildid hosts is atriangular head with a straight-sided forehead and
lateral sides of the marginal carina interrupted in the midline (Rékasi & Saxena 2005). Eichler (1957) wrote
that estrildid Brueelia are rather remote from Brueelia sensu stricto (occurring on other families of
Passeriformes), and predicted that it would be necessary to separate them generically. Balakrishnan &
Sorenson (2007) reconstructed a phylogeny of lice from parasitic finches (Viduidae) and their estrildid hosts
and found that Brueelia from estrildid finches represent an evolutionarily independent clade (clade D).
However, this clade was nested within genus Bruedlia (sensu stricto).
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Three species of Brueelia—B. munia, B. senegala n. sp. and B. cantans n. sp.—are easily distinguished
morphologically from other estrilidid Brueelia. Johnson et al. (2002) constructed a phylogeny of Brueelia and
found that their phylogeny does not reflect host phylogeny, suggesting that this result implicated phoretic
dispersal as playing a major role in breaking down levels of cospeciation between species of Brueelia and
their hosts. Balakrishnan & Sorenson (2007) suggested that nonspecific transfer of estrildid lice could occur
also in mixed-species feeding flocks during the nonbreeding season. In addition, mixed-species colonial
breeding or takeover of nests may play an important role, because many estrildids often use old nests of other
estrildid species (Sorenson & Payne 2001). Clayton (1990) showed that sharing of lice by unrelated species of
owls was restricted to cases involving sympatric host species with overlapping microhabitat. Weckstein
(2004) and Bueter et al. (2009) supported the hypothesis that sympatry or syntopy of hosts may provide an
opportunity for lice to switch hosts.

Brueelia munia and B. cantans n. sp. are morphologically similar to Brueelia from weavers (Ploceidag).
In particular, B. cantans has the same type of abdominal sclerotization and pigmentation as ploceid Brueelia
(type “d” in Johnson et al. 2002). Estrildid finches are very closely related to weavers (Sorenson & Payne
2001, Ericson & Johansson 2003). Although mixed-species colonia breeding and conspecific nest parasitism
are more frequent in ploceids than estrildids, nest takeover is quite common in estrildid finches (Sorenson &
Payne 2001). Some use nests built by other species, and several species (including Lonchura malabarica
(Linnaeus) and Euodice cantans - type hosts of B. munia and B. cantans, respectively) use old weaver nests
more often than they build their own nests (Sorenson & Payne 2001). In the Indian silverbill (L. malabarica),
for example, more than one female sometimes lay eggs in nests that are appropriated from other species
(Dhindsa 1983). In some species even intraspecific brood parasitism is also known (Dhindsa 1983, Birkhead
et al. 1990). As shown by Balakrishnan & Sorenson (2007) in the case of indigobirds (Viduidae), these
parasitic finches generally do not acquire lice from their host species. On the other hand, these authors
described one example in which alouse was transferred to an indigobird at the host nest. Such an occasional
intraspecific horizontal transfer is reported also by Lindholm et al. (1998) and Hahn et al. (2000). We suggest
the three “untypical” estrildid Brueelia probably originated from such a host switching either during mixed-
species colonial breeding or during intraspecific brood parasitism. Moreover, Lagonosticta senegala is known
as a host of the parasitic finch Vidua chalybeata (Muller) (Sorenson et al. 2004). Since B. senegala is
morphologically similar to several undescribed viduid Brueelia (Balakrishnan & Sorenson 2007) and three
females collected by us from V. macroura (Pallas) in Senegal (Sychraet al., unpubl. data), the question arises
whether B. senegala may have originated from the parasitic finch. However, no louse is yet known from V.
chalybeata (see Price et al. 2003). The finding of nymphs shows that both Brueelia senegala and B. cantans
have successfully bred on their estrildid hosts.

The importance of phoresisin the evolutionary history of these louse species needs to be mentioned, since
we also found afew louse-flies during our study of estrildid and ploceid hostsin Senegal. Although we did not
observe any phoresis of lice on the louse-flies we collected, this phenomenon is well documented for the
louse-flies Pseudolynchia canariensis and Ornithophila metallica (Keirans 1975, Macchioni et al. 2005,
Harbison et al. 2009).
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