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Abstract. Four new species of Brueelia Kéler, 1936 are described and illustrated. All of them parasitize
African endemic host species in the families Passeridae, Ploceidae, and Estrildidae (Passeriformes).
They are: Brueelia pofadderensis sp. nov. ex Passer melanurus damarensis Reichenow, 1902 and
P. m. vicinus Clancey, 1958; B. semiscalaris sp. nov. ex Granatina granatina (Linnaeus, 1758); B. sima
sp. nov. ex Malimbus nitens (Gray, 1831); B. terpsichore sp. nov. ex Euplectes jacksoni (Sharpe, 1891)
and E. progne delamerei (Shelley, 1903). In addition, Brueelia bicurvata (Piaget, 1880) is redescribed
and reillustrated from non-type material. A summary of all published records of lice in the Brueelia
complex from Africa since 1980 is provided. We also estimate the unknown diversity of African species
of Brueelia based on an index of host specificity calculated for each host family independently. The
unknown diversity is estimated to be over 1000 species of Brueelia from African hosts, compared to the
<50 species in this genus currently recorded from Africa.

Keywords. Phthiraptera, new species, Brueelia complex, species diversity, host specificity.
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Introduction

The chewing lice of African songbirds have long been poorly known (Ledger 1980; Gustafsson & Bush
2015; Light et al. 2016; Takano et al. 2017, 2018). In particular, very few species of lice belonging to
the Brueelia complex (sensu Gustafsson & Bush 2017) have ever been reported from Africa. In his
summary of the chewing lice known from sub-Saharan Africa, Ledger (1980) listed only 3 species of
Meropoecus Eichler, 1940, 36 species of Brueelia Kéler, 1936 and 16 species of Sturnidoecus Eichler,
1944 (note that Ledger overlooked the many African species of Sturnidoecus described in Ansari 1968).
Of these, only 25 species have been recorded from birds that breed in sub-Saharan Africa; the remaining
lice in the list in Ledger (1980) concern species known from hosts that migrate to Africa from Eurasia. In
at least some cases, this list includes species of lice that have never been recorded in sub-Saharan Africa,
but which occur on hosts that migrate to this region.

In recent decades, many new records of lice in the Brueelia complex have been published from African
countries (e.g., Balakrishnan & Sorenson 2006; Sychra ef al. 2010a, 2010b; Najer et al. 2012; Gustafsson
& Bush 2015, 2017; Bush et al. 2016; Light et al. 2016; Takano et al. 2017, 2018; Gustafsson et al.
2018). However, in many of these reports, lice of the Brueelia complex have not been identified to
species level, and few new species of lice in this complex have been described from Africa since 1980
(Fig. 1; Appendix). Data from several published phylogenies that include African lice of the Brueelia
complex (Bush et al. 2016; Light et al. 2016; Takano ef al. 2017, 2018) and from a morphological
survey (D.R. Gustafsson and S.E. Bush, unpublished data) show that the diversity of lice in this complex
is very high in Africa, and a vast number of species remain undescribed. The lack of descriptions,
illustrations and identification keys for African lice of the Brueelia complex limits our understanding of
the biogeography and evolution of these lice and their host associations.

Here, we provide descriptions of four new species of Brueelia from Africa, as well as a redescription of
Nirmus bicurvatus Piaget, 1880. All five species treated here are from host species that are endemic to
Africa, and all five hosts belong to families that are very speciose in this region.

Material and methods

All material examined is deposited as slide-mounted specimens at the Natural History Museum, London
(NHML). Specimens were examined in an Olympus CX31 microscope. [llustrations were drawn by hand,
using a drawing tube fitted to the microscope. Line drawings were scanned, collated and edited in GIMP
(www.gimp.org). Grey lines in all illustrations denote the approximate extent of dark pigmentation;
note that these patterns typically differ slightly between specimens of the same species, and sometimes
between sides of the same specimen.

Measurements were made from photographs in Quick Photo Micro ver. 3.1 (Promicra, Prague, Czech
Republic) and are given for the following dimensions (in mm):

AW = abdominal width (at segment V)

HL = head length (at midline)

HW = head width (at temples)

PRW = prothoracic width (at posterior end)
PTW = pterothoracic width (at posterior end)
TL = total length (at midline)
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Fig. 1. Map of Africa, showing the number of species of chewing lice in the Brueelia complex reported
from each country since Ledger (1980), including the records published herein. The first number
represents the total number of records of host—louse associations reported for each country, disregarding
that some records from different host species may refer to the same louse species. The second number
represents the number of louse species identified to species level. Countries with no records of lice of
the Brueelia complex since 1980 are unmarked. References to lice in the Brueelia complex known from
each country can be found in the Appendix. Note that as no precise collection locality is given on older
slides, records for Sudan and South Sudan are here presented together. The numbers ‘2/2” in the Gulf of
Guinea refer to Sao Tomé and Principe, which is not visible on the map. The islands of Réunion (France)
and St. Helena (United Kingdom) are also not visible on the map; both have 1 record of a louse of the
Brueelia complex in the time period, in both cases identified to species level. In addition to the records
shown here, one species was recorded from “Northern Africa” and one from “Congo”, with no more
detailed locality given on the slide labels.



European Journal of Taxonomy 507: 1-48 (2019)

The terminology of chaetotaxy and morphological structures follows Gustafsson & Bush (2017), and
includes:

aps = accessory post-spiracular setae
ps = paratergal setae
psps = principal post-spiracular setae

pstl-2 = parameral setae 1-2

pts = post-temporal seta

sts = sternal setae

tps = tergal posterior setae
vms = vulval marginal setae
VoS = vulval oblique setae

Vss = vulval submarginal setae

Counts of vos include the distal vos typically situated median to the vss. Setal characters are given in
italics.

Host taxonomy follows Clements et al. (2018).

An index of specificity (IS) was calculated for all host families from which Brueelia are known in
Africa, following Valim & Weckstein (2013). Two estimates were calculated: one based only on the IS
of identified species of Brueelia, and one on the IS of identified species of Brueelia plus unidentified
species recorded from Africa (see Appendix). The latter IS was calculated under the assumption that all
unidentified species listed as ‘Brueelia sp.” in the Appendix are accurately assigned to genus, which is
likely not the case for many specimens.

Results

The index of specificity was calculated for the genus Brueelia in Africa, following Valim & Weckstein
(2013); from this index, two estimates of the diversity of this genus in Africa were calculated (Table
1). In Table 1, an IS of 1 means that all species of Brueelia are host-specific within this host family. In
host families for which IS>1, each host species is on average parasitized by more than one species of
Brueelia; for instance, different host subspecies being parasitized by different species of Brueelia would
give an IS> 1. An IS<1 indicates that at least some Brueelia species parasitizing hosts in this family are
not host-specific, but occur on more than one host species.

In almost all host families, the IS of Brueelia is 1, suggesting that Brueelia are generally host-specific.
For nine host families, IS <1; however, in most of these cases, the species of Brueelia parasitizing hosts
in this family have been poorly described, and some of these cases may represent misidentifications.
Only one host family, Corvidae, has an IS>1.

Our two calculations of IS are based of different sets of reported taxa, and thus the two estimates of
diversity of Brueelia are slightly different. However, both estimates suggest that well over 1000 species
of Brueelia may occur in Africa. Only 30 species of Brueelia have been recorded from Africa since 1980
(Appendix). Using the IS estimate that includes unidentified specimens of Brueelia suggests that only
2.24% of the African diversity of Brueelia is currently known; using the more conservative IS estimate,
and ignoring unidentified Brueelia, this number is 2.64%.
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Order Phthiraptera Haeckel, 1896
Suborder Ischnocera Kellogg, 1896
Family Philopteridae Burmeister, 1838
Brueelia complex sensu Gustafsson & Bush 2017

Genus Brueelia Kéler, 1936

Philopterus Nitzsch, 1818: 288 partim.
Nirmus Nitzsch, 1818: 291 partim.
Degeeriella Neumann, 1906: 60 partim.
Brueelia Kéler, 1936: 257.
Painjunirmus Ansari, 1947: 285.
Allobrueelia Eichler, 1951: 36 partim.
Nigronirmus Ztotorzycka, 1964: 248,
Spironirmus Ztotorzycka, 1964: 261.
Serinirmus Soler Cruz et al., 1987: 244.

Type species
Brueelia rossittensis Kéler, 1936: 257 (= Nirmus brachythorax Giebel, 1874: 134) by original designation.

Remarks

Clay (1954) discussed the use of the post-spiracular sensillum in determining homology in the abdominal
chaetotaxy of Ischnocera. She stated that in Brueelia, these sensilla are known from segments [1I-VII,
whereas in all other groups of ischnoceran lice, they are never found posterior to segment V. Gustafsson
& Bush (2017) included these sensilla in their illustrations, but neglected to discuss their importance
in the text. Based on our investigation of several hundred species of lice in the Brueelia complex, it
seems that these sensilla occur on segments [I-I1I only in the following genera: Brueelia, Teinomordeus
Gustafsson & Bush, 2017, Acronirmus Eichler, 1953 and Sychraella Gustafsson & Bush, 2017. In all
other genera of the Brueelia complex, these sensilla only occur on segments [IV-V. However, they are
typically very hard to see, especially in species with reduced tergopleurites.

Gustafsson & Bush (2017) also neglected to explicitly state that it is the position of post-spiracular
setae in relationship to this sensillum that determines whether they are psps or aps. Any setae positioned
laterally to the sensillum are aps, whereas any setae situated immediately median to this sensillum
are psps. Note that aps and psps on the first abdominal segment bearing post-spiracular setae (often
segment V or VI in Brueelia) may be similar in length. Moreover, in some species of, e.g., Olivinirmus
Ztotorzycka, 1964 there may be more than one psps per side on some segments. To our knowledge, no
species in the Brueelia complex has more than one aps per side on any segment.

Several of the species here belong to a group of pied Brueelia species found mainly on African hosts in
the families Ploceidae, Estrildidae and Paridae. The only species of this group known from hosts outside
Africa is Brueelia plocea (Lakshminarayana, 1968), from India. We have seen many additional species
in this group, all from African hosts; however, suitable hosts in the same genera are found in South
Asia. We here refer to this group as the “African pied Brueelia” group, to distinguish it from the New
World ornatissima group, which have similar pigmentation patterns. This group comprises the following
species: Brueelia plocea (Lakshminarayana, 1968); B. queleae Sychra & Barlev in Sychra et al., 2010a;
B. cantans Sychra in Sychra et al., 2010b; B. aguilarae Gustafsson & Bush, 2017; B. mpumalangensis
Gustafsson et al., 2018; B. semiscalaris sp. nov.; B. terspichore sp. nov.; B. sima sp. nov.
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The main characteristic of this group is the striking pigmentation pattern. This varies slightly between
species, but typically includes having dark pigmentation on the anterior and posterior margins of
sternites [1I-VI, the female tergopleurite X+ X, along the lateral margins of the abdomen, around the
distal section of femora I-III and on the subgenital plates. The dark areas are generally at least dark
brown, but may appear black in some species; both sternal and subgenital plates typically have distinct
translucent fenestrae in both sexes.

In the phylogeny of Bush et al. (2016), members of this group (e.g., Brueelia queleae and Brueelia sp.
(= B. mpumalangensis) ex Melaniparus niger) were placed in different parts of the tree, suggesting that
they do not form a natural group; however, these placements received no statistical support. Apart from
pigmentation patterns, the morphological characters of this group are also very diverse, suggesting that
the division of this group in the phylogeny of Bush et al. (2016) may be correct.

Nevertheless, for the purposes of identification and keying, we consider the ‘African pied Brueelia’
group a useful grouping to help sort out the vast diversity of species of Brueelia on African hosts. As
more species of Brueelia from African hosts become known, the relationships of the species in this
informal group may have to be revised, and the group may be found to be artificial. We provide a key to
the described species in this group below.

Key to the ‘African pied Brueelia’

Note that the dorsal abdominal setae in the original illustration of Brueelia plocea have been translocated
to the ventral side (Lakshminarayana 1968). No dorsal setae are given in the original description (ibid.:
table II), but multiple setae are illustrated on some segments; we interpret all setae on these segments
except the sts as dorsal setae. The female of B. plocea is undescribed.

Lo ML . ettt ettt 2
—  F@MALE .ot 9
2. Accessory post-spiracular setae present on tergopleurite V (Fig. 9) coovvvevieviiniiiienicieeeieeien, 3
—  Accessory post-spiracular setae absent on tergopleurite V (Fig. 23) ..oooiooviivievioniicieieieeieeens 6
3. Tergal posterior setae present on tergopleurites V=V .......ccccooiiiiiiiiiiiniiiiet e 4
— Tergal posterior setae absent on tergopleurites V=VI (Fig. 9) ...ccocoviiiiiiiiiiiiieeeeeeeee 5

4. Frons rounded; aps present on tergopleurite IV .......ccoociviiiiiiiiiiiiecicece e
.................................................................. Brueelia queleae Sychra & Barlev in Sychra et al., 2010a
— Frons flattened; aps absent on tergopleurite IV ......Brueelia cantans Sychra in Sychra et al., 2010b

5. Tergal posterior setae present on tergopleurite VII (Fig. 9); dark pigmentation of subgenital
plate limited to anterior margin (Figs 9, 40) ....c.ccccoveveveecieeiieeinns Brueelia semiscalaris sp. nov.
— Tergal posterior setae absent on tergopleurite VII; dark pigmentation of subgenital plate
extensive along lateral margins, reaching distal end of subgenital plate ..........ccceevveveiiiciieninennn.
.................................................................................... Brueelia aguilarae Gustafsson & Bush, 2017

6. Preantennal head narrowly rounded ............coceeirnennee. Brueelia plocea (Lakshminarayana, 1968)
— Preantennal head broad, frons either rounded or flattened (Fig. 25) ...ccooieiieiieniiiiiiiieeeee 7

7. Tergal posterior setae present on tergopleurite VI (Fig. 23) (absent in single examined specimen
from E. p. delamerei); 2 ps on each side of abdominal segment IV (Fig. 23) ..c.cccovvvvvvevienieninennen.
.............................................................................................................. Brueelia terpsichore sp. nov.

— Tergal posterior setae absent on tergopleurite VI (Fig. 30); 1 ps on each side of abdominal
SEEMENE IV (FIZ. 30) ittt ettt ettt e b e esaeasbeesseesbeesseesseessesssesnsennns 8
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8. Preantennal area roughly trapezoidal, with flattened frons (Fig. 32); tps present on tergopleurite
VIL(FIZ. 30ttt ettt ettt sttt s ae st saaestaesabestaesanesssessaessaesseens Brueelia sima sp. nov.
— Preantennal area roughly semioval, with rounded frons; #ps absent on tergopleurite VII ...............
........................................................................... Brueelia mpumalangensis Gustafsson et al., 2018

9. FIONSs TOUNAEA ...ccuviiiiiiiiiiieiii ettt ettt et e et e st e et e e eabeeesteeessseessseessseessseeensaeensseeseeas 10
—  Frons flattened (FiZ. 31) .ottt ettt e et e e ta e e sab e e esbeeeraeerae e 11

10. Subgenital plate largely translucent, with lateral areas of dark pigmentation clearly separated from
anterior band of dark pigmentation ....... Brueelia queleae Sychra & Barlev in Sychra ef al., 2010a
— Subgenital plate largely dark, with lateral and anterior sections of dark pigmentation fused .........
........................................................................... Brueelia mpumalangensis Gustafsson et al., 2018

11. Pleural setae present on abdominal segment IV (Fig. 10) ...cccooiiviiiiiiiiiiniieciiciecie e 12
— Pleural setae absent on abdominal segment IV (Fig. 31) ...cccoovevvieviirrennnnnn, Brueelia sima sp. nov.

12. Subgenital plate with largely dark pigmentation apart from a central more or less T-shaped
translucent fenestra (sections of this fenestra may be interrupted as in Fig. 29) ......ccccee.. 13
— Subgenital plate largely translucent, but with central arched section of dark pigmentation connected
to anterior band of dark pigmentation as in Figs 15, 39 ........... Brueelia semiscalaris sp. nov.

13. Vulval margin with distinct median point ............... Brueelia aguilarae Gustafsson & Bush, 2017
— Vulval margin without distinct median point (Fig. 29) ......cceviiiiiiiiiiieieeeeeece e, 14

14. Subgenital plate almost entirely dark, with translucent areas small and isolated from each other
(FIZS 29, A1) ittt sttt s e e st an e aaessaesnaesraen Brueelia terpsichore sp. nov.
— Subgenital plate with clear central T-shaped translucent fenestrum ............cccoccevevvviiiiiieniiencrennenen.
.............................................................................. Brueelia cantans Sychra in Sychra et al., 2010b

Brueelia pofadderensis sp. nov.
urn:lsid:zoobank.org:act:374AAEBC-FB7D-455F-86 A9-D3BC2360AD78
Figs 2-8, 37-38
Type host

Passer melanurus damarensis Reichenow, 1902 — Cape sparrow (Passeridae).

Type locality
Pofadder, Cape Province, South Africa.

Other hosts

Passer melanurus vicinus Clancey, 1958.

Diagnosis

Brueelia pofadderensis sp. nov. is a fairly typical species of Brueelia from hosts in the genus Passer
Brisson, 1760. This informal group of Brueelia parasitizing Passer spp. is characterized by long, slender
heads with convex lateral margins of the preantennal area, elongated parameres and the presence of aps
but not psps on the male tergopleurite V. We have seen several undescribed species of this group (D.R.
Gustafsson and S.E. Bush, in prep.), but the only described species in this group is Brueelia cyclothorax
(Burmeister, 1838) (including N. subtilis Nitzsch in Giebel, 1874 and B. obligata Eichler, 1954). No
adequate illustrations or descriptions of B. cyclothorax have been published, but partial illustrations
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were published by Eichler (1954) and Ztotorzycka (1964, 1977). Note that the illustration in Eichler
(1954) of the female abdomen mixes dorsal and ventral setae and characters on the same side. The frons
in his illustrations are also incorrectly illustrated, as the hyaline margin has collapsed in his specimens.

Brueelia pofadderensis sp. nov. can be separated from B. cyclothorax by the following characters:
abdominal segment III in both sexes without ps in B. pofadderensis sp. nov. (Figs 2-3), but with 1 ps
on each side in B. cyclothorax; male tergopleurite IV without aps in B. pofadderensis sp. nov. (Fig. 2),
but with aps in B cyclothorax; antero-lateral corners of mesosomal lobes blunt in B. pofadderensis
sp. nov. (Figs 5-6), but acute in B. cyclothorax; distal section of mesosome almost square-shaped in
B. pofadderensis sp. nov. (Figs 5-6), but with more convergent lateral margins in B. cyclothorax;
parameres more elongated in B. cyclothorax than in B. pofadderensis sp. nov. (Fig. 7).

Etymology
The specific epithet is derived from the type locality.

Material examined

Holotype
SOUTH AFRICA « &, ex Passer melanurus damarensis; Cape Province, Pofadder; May 1949;
R. Meinertzhagen leg.; NHML 19050.

Paratypes
SOUTH AFRICA « 3 4 same data as for holotype; NHML 19050.

UNKNOWN COUNTRY * 1 &, 1 @, ex Passer melanurus demarensis; locality unknown; Mar. 1913;
J. Waterston Collection, formerly South Africa Museum; British Museum; NHML 1930-232.

Other material
SOUTH AFRICA * 1 &, 1 Q, ex Passer melanurus vicinus; West Transvaal, Potchefstroom; May 1953;
British Museum; NHML 1955-660 « 2 33, 1 @, ex Passer melanurus vicinus; Transvaal, Ventersdorf;
12 Jul. 1954; H.E. Paterson leg.; British Museum; NHML 1955-660.

Description

Head slenderly rounded, dome-shaped (Fig. 4), lateral margins of preantennal area convex, frons slightly
convex. Marginal carina narrow, with shallowly undulating median margins, displaced and widened at
osculum. Ventral anterior plate large, with flat to shallowly concave anterior margin. Head chaetotaxy
and pigmentation patterns as in Fig. 4; head sensilla and p#s not visible in examined specimens. Pre-
and postocular nodi of similar size. Marginal temporal carina slender, with undulating median margin.
Gular plate broad, lanceolate. Thoracic and abdominal segments and pigmentation patterns as in Figs
2-3,37-38.

Male

Thoracic and abdominal chaetotaxy as in Fig. 2; 1-2 tps on tergopleurite VI. Basal apodeme broad,
with shallowly concave lateral margins (Fig. 5). Proximal mesosome broadly trapezoidal, widening
slightly distally (Fig. 6). Mesosomal lobes wide, angular, with extensive rugose area along distal
margin. Gonopore oval, slightly longer than wide. Penile arms reach beyond distal margin of mesosome.
Parameres slender, elongated distally (Fig. 7); pst/—2 as in Fig. 7. Measurements ex P. m. damarensis
(n =5): TL = 1.30-1.40; HL = 0.34-0.35; HW = 0.26-0.27; PRW = 0.16-0.18; PTW = 0.27; AW =
0.35-0.38. Measurements ex P. m. vicinus (n = 3): TL = 1.39-1.51; HL = 0.34-0.36; HW = 0.26-0.30;
PRW =0.16-0.19; PTW = 0.27-0.31; AW = 0.36-0.41.
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Figs 2-3. Brueelia pofadderensis sp. nov. ex Passer melanurus damarensis Reichenow, 1902. 2. &,
holotype (NHML 19050), habitus, dorsal and ventral views. 3. ¢, habitus, dorsal and ventral views.
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Figs 4-8. Brueelia pofadderensis sp. nov. ex Passer melanurus damarensis Reichenow, 1902. 4-7. &,
holotype (NHML 19050). 4. Head, dorsal and ventral views. 5. Genitalia, dorsal view. 6. Mesosome,
ventral view. 7. Paramere, dorsal view. 8. @, subgenital plate and vulval margin, ventral view.
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Female

Thoracic and abdominal chaetotaxy as in Fig. 3. Subgenital plate rounded trapezoidal, with moderately
wide connection to cross piece (Fig. 8). Vulval margin convergent to rounded median point, in specimen
from type host subspecies with 2—-3 short, slender vins and 3 short, thorn-like vss on each side; 3 short,
slender vos on each side of subgenital plate; distal 1 vos median to vss. In material from P. m. vicinus,
with 4 short, slender vms and 3-5 short, thorn-like vss on each side of vulval margin, and 2—3 short,
slender vos on each side of subgenital plate, with distal 1 vos situated median to vss. Measurements ex
P.m. damarensis (n = 1): TL = 1.66; HL = 0.40; HW = 0.30; PRW = 0.20; PTW = 0.31; AW = 0.46.
Measurements ex P. m. vicinus (n = 2): TL = 1.69-1.81; HL = 0.37-0.40; HW = 0.29-0.34; PRW =
0.17-0.21; PTW = 0.29-0.33; AW = 0.40-0.47.

Remarks

Specimens from the Transvaal host subspecies, Passer melanurus vicinus, differ from the specimens
from the type host subspecies by having proportionately shorter and more rounded preantennal heads,
in size and in the female genital chaetotaxy; the latter character may be different only due to the small
number of specimens examined. The male genitalia and abdominal chaetotaxy are essentially similar
between the two populations. We presently do not consider these differences substantial enough to
warrant the erection of a new taxon for the specimens from Transvaal, but note that in some other cases,
different host subspecies are parasitized by different species of Brueelia (D.R. Gustafsson and S.E.
Bush, in prep.).

Brueelia semiscalaris sp. nov.
urn:Isid:zoobank.org:act:FB13FA53-0431-4E3B-9050-04D1BDEA14C5
Figs 9-15, 3940

Type host

Granatina granatina (Linnaeus, 1766) — violet-eared waxbill (Estrildidae).

Type locality
Mabhalapye, Botswana.

Diagnosis

Brueelia semiscalaris sp. nov. belongs to the “African pied Brueelia” group (see above), but is the
palest described member of this group. Within this group, B. semiscalaris sp. nov. is most similar to
B. aguilarae Gustafsson & Bush, 2017, with which it shares the following characters: head relatively
slender (Fig. 11), with flattened frons and only slightly convex lateral margins of the preantennal area;
mesosome with nearly parallel lateral margins and somewhat angular postero-lateral corners (Fig. 13);
aps absent on male tergopleurite IV (Fig. 9); tps absent on male tergopleurites V-VI (Fig. 9); ps present
on female abdominal segment IV (Fig. 10).

Brueelia semiscalaris sp. nov. can be separated from B. aguilarae by the following characters: ¢ps present
on male tergopleurite VII in B. semiscalaris sp. nov. (Fig. 9), but absent in B. aguilarae; parameres
broad and roughly oval in B. semiscalaris sp. nov. (Fig. 14), but slender and elongated in B. aguilarae;
proximal mesosome with convex lateral margins in B. aguilarae, but with concave lateral margins in
B. semiscalaris sp. nov. (Fig. 13); gonopore about as long as wide and penile arms reaching beyond distal
margin of mesosome in B. semiscalaris sp. nov. (Fig. 13), but gonopore very short and penile arms not
reaching posterior margin of mesosome in B. aguilarae; female subgenital plate with central translucent,
T-shaped fenestra in B. aguilarae, but with arched central dark pigmentation in B. semiscalaris sp. nov.
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Figs 9-10. Brueelia semiscalaris sp. nov. ex Granatina granatina (Linnaeus, 1766). 9. &, holotype
(NHML 1956-561), habitus, dorsal and ventral views. Antennae distorted in original, and not illustrated.

10. @, habitus, dorsal and ventral views.
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Figs 11-15. Brueelia semiscalaris sp. nov. ex Granatina granatina (Linnaeus, 1766). 11-14. &, holotype
(NHML 1956-561). 11. Head, dorsal and ventral views; a—b. Antennae from ¢, dorsal and ventral views.

12. Genitalia, dorsal view. 13. Mesosome, ventral view. 14. Paramere, dorsal view. 15. @, subgenital
plate and vulval margin, ventral view.
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(Figs 15, 39); vulval margin with flattened median section in B. semiscalaris sp. nov. (Fig. 15), but with
median point in B. aguilarae.

Etymology

The specific epithet is derived from the Latin ‘semi’ for ‘partial, incomplete’ and ‘scalaris’ for ‘ladder’,
referring to the pigmentation pattern of the abdomen.

Type material

Holotype
BOTSWANA ¢ J; Bechuanaland (= Botswana), Mahalapye; 21 Dec. 1955; British Museum; NHML
1956-561.

Paratype
BOTSWANA ¢ Q; same data as for holotype.

Description

Head rounded trapezoidal (Fig. 11), lateral margins of preantennal area slightly convex proximally and
slightly concave distally, frons concave. Marginal carina moderate, deeply displaced and much widened
at osculum, with almost even median margin. Ventral anterior plate large, with deeply concave anterior
margin. Head chaetotaxy and pigmentation patterns as in Fig. 11. Preantennal nodi elongated. Preocular
nodi much larger than postocular nodi. Marginal temporal carina moderate in width, with undulating
median margin. Gular plate slender, lanceolate. Thoracic and abdominal segments and pigmentation
patterns as in Figs 9—10, 39—40.

Male

Antennae folded ventrally in single examined male and cannot be illustrated accurately. Seemingly
similar to female antennae (Fig. 11a—b) in shape and proportions, but paler. Thoracic and abdominal
chaetotaxy as in Fig. 9; aps present on tergopleurite V; #ps present on tergopleurite VII. Proximal basal
plate almost entirely translucent, exact extent hard to ascertain; here illustrated tentatively (Fig. 12);
slender with concave lateral margins. Proximal mesosome rounded trapezoidal, rather broad (Fig. 13).
Mesosomal lobes with nearly parallel lateral margins and somewhat angular postero-lateral corners;
rugose area extensive at distal end. Gonopore arched, about as wide as long. Penile arms long, reaching
beyond distal margin of mesosome. Parameres broadly oval, not much elongated distally, with pst/—2
as in Fig. 14. Measurements (n = 1): TL = 1.51; HL = 0.35; HW = 0.28; PRW = 0.18; PTW = 0.28;
AW =0.38.

Female
Thoracic and abdominal chaetotaxy as in Fig. 10; ps present on abdominal segment ['V. Subgenital plate
rounded triangular, with broad connection to cross piece and unique pigmentation pattern (Fig. 15).
Vulval margin flattened, median section somewhat concave, with 67 short, slender vms and 7-8 short,
thorn-like vss on each side; 3 short, slender vos on each side of subgenital plate; distal 1 vos just anterior
to vss. Measurements (n=1): TL=1.91; HL=0.40; HW = 0.31; PRW = 0.20; PTW = 0.32; AW = 0.46.

Brueelia bicurvata (Piaget, 1880)
Figs 16-22

Nirmus bicurvatus Piaget, 1880: 159, pl. 13, fig. 8.

Degeeriella bicurvata — Harrison 1916: 109.
Brueelia bicurvata — Hopkins & Clay 1952: 53. — Gustafsson & Bush 2017: 38.
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Type host
Vidua paradisaea (Linnaeus, 1758) — long-tailed paradise whydah (Ploceidae).

Type locality
Original material from the Leiden Museum, but no type locality given by Piaget (1880).

Material examined

ZAMBIA « 2 33,2 99, ex Vidua paradisaea obtusa; North Rhodesia [= Zambia], Luanshya; 26 May
1955; British Museum; NHML 1955-486, ML/121.

Description

Head rounded trapezoidal (Fig. 18), lateral margins of preantennal area slightly convex proximally,
but slightly concave distally, frons broadly flattened to slightly concave. Marginal carina slender,
deeply displaced and much widened at osculum, and with median margin slightly undulating. Ventral
anterior plate oblong, with rounded posterior margin. Head chaetotaxy and pigmentation pattern as in
Fig. 18. Preantennal nodi elongated. Preocular nodi larger than postocular nodi. Marginal temporal
carina slender, with slightly undulating median margin. Gular plate slenderly lanceolate. Thoracic and
abdominal segments and pigmentation patterns as in Figs 16—17.

Male

Male subgenital plate does not reach terminal end of abdomen (Fig. 16). Thoracic and abdominal
chaetotaxy as in Fig. 16. Basal apodeme broad, with concave lateral margins (Fig. 19). Proximal
mesosome broad, convergent to median point, and with lateral extensions, making entire structure
somewhat arrow-shaped (Fig. 20). Mesosomal lobes long and broad, with almost parallel lateral margins,
rounded postero-lateral corners, and extensive rugose area along distal margin. Gonopore roughly semi-
oval, about as long as wide. Penile arms long, reaching beyond distal margin of mesosome. Parameres
long and broad, distal section elongated, with pst/—2 as in Fig. 21. Measurements (n = 2): TL = 1.48—
1.51; HL=10.36; HW = 0.30; PRW = 0.20; PTW = 0.29-0.31; AW = 0.40-0.41.

Female
Thoracic and abdominal chaetotaxy as in Fig. 17; psps present on tergopleurites IV-VII. Subgenital
plate shaped as in Fig. 22, with broad connection to cross piece. Vulval margin somewhat convergent to
median point, with 3—5 short, slender vims and 58 short, thorn-like vss on each side; 2—4 short, slender
vos on each side of subgenital plate; distal 1 vos median to vss. Measurements (n = 2): TL=1.76-1.81;
HL =0.37-0.39; HW = 0.31-0.34; PRW = 0.20-0.21; PTW = 0.30-0.33; AW = 0.44-0.47.

Remarks

The presence of psps on the female tergopleurites IV-V is unusual in Brueelia. No examples of females
with psps on these segments were included in the list of variation in abdominal chaetotaxy of Brueelia
published by Gustafsson & Bush (2017: table 3). We know of no other species of Brueelia in which psps
are present on the female tergopleurite IV, but psps are present on the female tergopleurite V in several
species of Brueelia found on icterid hosts (Cicchino & Castro 1996). Carriker (1963) illustrated setae on
female tergopleurites [1I-VII in the position of psps in B. mirabile Carriker, 1963, but did not illustrate
any sts. It is therefore doubtful whether these setae represent psps or sts translocated to the dorsal
side; we have not examined Carriker’s material. In females of most genera in the Brueelia complex,
psps are absent on tergopleurites [V-V, and the general absence of these setae in Brueelia (except in
B. bicurvata) is unusual for the complex (Gustafsson & Bush 2017: table 2).

A specimen of Brueelia from Vidua macroura was included in the phylogeny of Bush et al. (2016),
but its placement as sister to the remaining Brueelia s. str. received no statistical support. As psps are
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0.5 mm

Figs 16-17. Brueelia bicurvata (Piaget, 1880) ex Vidua paradisaea (Linnaeus, 1758) (NHML 1955-
486, ML/121). 16. &, habitus, dorsal and ventral views. 17. @, habitus, dorsal and ventral views.
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Figs 18-22. Brueelia bicurvata (Piaget, 1880) ex Vidua paradisaea (Linnaeus, 1758) (NHML 1955-
486, ML/121). 18. &, head, dorsal and ventral views. 19. &, genitalia, dorsal view. 20. &, mesosome,
ventral view. 21. @, paramere, dorsal view. 22. Q, subgenital plate and vulval margin, ventral view.
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commonly found on female tergopleurites [V-V in many other genera of the Brueelia complex (see
Gustafsson & Bush 2017), it is possible that this represents the ancestral condition in the Brueelia
complex, and that this placement as sister to the remaining Brueelia is correct.

Notably, these setae are present in both Formicaphagus Carriker, 1957 (see Price & Clayton 1996) and
Formicaricola Carriker, 1957 (see Price & Clayton 1995), two of the genera most closely related to
the Brueelia complex in the phylogeny of Bush et al. (2016). In the closest relative, Neopsittaconirmus
Conci, 1942, the distribution of psps varies, e.g., present on III-VII in N. albus (Le Souéf & Bullen,
1902) (Price & Emerson 1978), but present only on IV-V in many species (Guimaraes 1974) and only
on IV in N. gracilis Guimaraes, 1974 (see also Sychra 2005).

Brueelia terpsichore sp. nov.
urn:lsid:zoobank.org:act: A5296B28-CC4A-430B-928B-9A92B2ACS5SE2B
Figs 23-29, 41-42

Type host
Euplectes jacksoni (Sharpe, 1891) — Jackson’s widowbird (Ploceidae).

Type locality
Kenya.

Other host
Euplectes progne delamerei (Shelley, 1903) — long-tailed widowbird.

Diagnosis

Brueelia terpsichore sp. nov. belongs to the informal ‘African pied Brueelia’ group (see above).
Within this group, B. terpsichore sp. nov. is not particularly similar to any species. The extensive dark
pigmentation of the sternites and subgenital plates of both sexes, the abdominal chaetotaxy, and the
head shape suggests that B. aguilarae may be the closest relative of B. terpsichore sp. nov. These two
species can be separated by the following characters: #ps present on male tergopleurites VI-VIII in
B. terpsichore sp. nov. (Fig. 23), but absent in B. aguilarae; male abdominal segment [V with 2 ps on
each side in B. terpsichore sp. nov. (Fig. 23), but with 1 ps on each side in B. aguilarae; aps absent on
male tergopleurite V in B. terpsichore sp. nov. (Fig. 23), but present in B. aguilarae; proximal mesosome
broadly rounded in B. aguilarae, but trapezoidal in B. terpsichore sp. nov. (Fig. 27); translucent fenestra
of female subgenital plate T-shaped in B. aguilarae, but divided into smaller, isolated fenestrae in
B. terpsichore sp. nov. (Figs 29, 41; note that there is some variation between specimens in this species);
vulval margin gently rounded in B. terpsichore sp. nov. (Fig. 29), but convergent to median point in
B. aguilarae.

Etymology

The specific epithet is in honor of the Greek muse Terpsichore, goddess of dance; ultimately from the
Greek ‘terpo’ for ‘1 delight’ and ‘khoros’ for ‘dance’. This refers to the peculiar lekking behaviour of the
type host, which includes the construction of a small stage on which the male dances by jumping high
into the air and singing to attract females (Andersson 1989, 1991).

Material examined

Holotype
KENYA ¢ &, ex Euplectes jacksoni (as Drepanoplectes jacksoni); Kenya; Jan. 1936; R. Meinertzhagen
leg.; NHML 6084 (lower male on slide).
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Paratypes
KENYA 2 33,10 Q9; same data as for holotype; NHML 6081, 6082, 6084 (not lower male on slide),
6210.

Other material
KENYA « 13,1 Q, ex Euplectes progne delamerei (as Drepanoplectes progne delamerei); Kenya; Jan.
1936; R. Meinertzhagen leg.; NHML 6714.

Description

Head rounded trapezoidal (Fig. 25), lateral margins of preantennal area slightly convex or almost
straight, frons broadly flattened. Marginal carina broad, deeply displaced and much widened at osculum,
with undulating median margin. Ventral anterior plate not visible. Head chaetotaxy and pigmentation
pattern as in Fig. 25. Preantennal nodi large, bulging. Pre- and postocular nodi large. Marginal temporal
carina broad, with distinctly undulating median margin. Gular plate slender, lanceolate. Thoracic and
abdominal segments and pigmentation patterns as in Figs 23-24, 41-42.

Male

Thoracic and abdominal chaetotaxy as in Fig. 23. Anterior section of basal apodeme not pigmented
and cannot be seen clearly in examined specimens; illustration here is approximate (Fig. 26). Proximal
mesosome rounded trapezoidal, widening distally, with concave lateral margins (Fig. 27). Mesosomal
lobes relatively slender, rounded distally, with rugose area limited to distal margin. Gonopore crescent-
shaped, slightly wider than long. Penile arms short, not reaching beyond distal margin of mesosome.
Parameres elongated, tapering gently (Fig. 28); pst/—2 as in Fig. 28. Measurements ex Euplectes
Jjacksoni (n = 3): TL = 1.42-1.48; HL = 0.33-0.34; HW = 0.26-0.28; PRW = 0.19; PTW = 0.26-0.27;
AW = 0.36-0.37. Measurements ex E. progne delamerei (n = 1): TL = 1.44; HL = 0.34; HW = 0.26;
PRW =0.19; PTW =0.27; AW = 0.35.

Female

Thoracic and abdominal chaetotaxy as in Fig. 24. Pigmentation pattern of subgenital plate differing
slightly between specimens; two variants shown in Fig. 29 (separated by grey line), one with antero-
lateral fenestra connected to antero-median fenestra and one with these fenestrae unconnected. Antero-
median fenestra generally pale brown in pigmentation, may extend posteriorly to approach postero-
median fenestra (not shown). Exact shape of postero-lateral fenestrae and translucent lateral borders of
distal subgenital plate also differ between specimens. Subgenital plate rounded triangular, with moderate
connection to cross piece. Vulval margin gently rounded, with 3—5 short, slender vms and 4—6 short,
thorn-like vss on each side; 2—3 short, slender vos on each side of subgenital plate; distal 1 vos median to
vss. Material from both host species with same vulval chaetotaxy. Measurements ex Euplectes jacksoni
(n =10): TL = 1.58-1.73 (1.66); HL = 0.36-0.38 (0.37); HW = 0.28-0.31 (0.30); PRW = 0.19-0.22
(0.21); PTW =0.28-0.31 (0.30); AW = 0.40-0.44 (0.42). Measurements ex E. progne delamerei (n =1):
TL=1.73; HL=0.37; HW = 0.30; PRW = 0.21; PTW = 0.31; AW = 0.40.

Remarks

No significant differences have been found between specimens from the two host species, except that
the single examined male from Euplectes progne delamerei lacks tps on tergopleurite VI. These are
present in all specimens from the type host; however, the number varies between 1 and 2. As only one
male from E. p. delamerei was examined, we presently do not attach any significance to this difference,
as the psps on this segment is also missing on one side. The absence of these setae may thus be due to
individual variation.
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0.5 mm

Figs 23-24. Brueelia terpsichore sp. nov. ex Euplectes jacksoni (Sharpe, 1891). 23. &, holotype (NHML
6084), habitus, dorsal and ventral views. 24. 9, habitus, dorsal and ventral views.
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0.1 mm

Figs 25-29. Brueelia terpsichore sp. nov. ex Euplectes jacksoni (Sharpe, 1891). 25-28. &, holotype
(NHML 6084). 25. Head, dorsal and ventral views. 26. Genitalia, dorsal view. 27. Mesosome, ventral
view. 28. Paramere, dorsal view. 29. @, subgenital plate and vulval margin, ventral view.
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Brueelia sima sp. nov.
urn:lsid:zoobank.org:act:3657A29B-5BDB-4E90-AOEC-AD665F787BC7
Figs 30-36, 4344

Type host
Malimbus nitens (Gray, 1831) — blue-billed malimbe (Ploceidae).

Type locality

Batouri, Cameroon.

Diagnosis

Brueelia sima sp. nov. is part of the informal ‘African pied Brueelia’ group (see above). Within this
group, B. sima sp. nov. does not appear to be particularly similar to any other species, but the head
shape and proportions are most reminiscent of those in B. cantans Sychra in Sychra et al., 2010. These
two species can be separated by the following characters: in B. cantans, aps and tps are present on male
tergopleurites V—VI, but they are absent in B. sima sp. nov. (Fig. 30); multiple ¢ps are present on male
tergopleurite VII in B. cantans, but only a single #ps is present on this segment in males of B. sima
sp. nov. (Fig. 30); the mesosome has angular postero-lateral corners in B. cantans, but has rounded
postero-lateral corners in B. sima sp. nov. (Fig. 34); parameres less elongated in B. sima sp. nov.
(Fig. 35) than in B. cantans; the female subgenital plate with an anterior transversal fenestra, interrupted
medianly, and with a large central fenestra separated from the anterior transversal fenestra in B. sima
sp. nov. (Figs 36, 43), but with all these fenestrae continuous in B. cantans.

Etymology

The specific epithet is derived from the Latin ‘simus’ for ‘snub-nosed’, referring to the relatively short
and broad preantennal area of this species.

Type material

Holotype
CAMEROON - J; French Cameroons [= Cameroon], Batouri; 15 May 1959; J. Mouchet leg.; British
Museum; NHML 1960-295.

Paratype
CAMEROON -« Q; same data as for holotype; NHML 1960-295.

Description

Head rounded trapezoidal (Fig. 32), lateral margins of preantennal area slightly convex, frons broadly
flattened. Marginal carina broad, deeply displaced and much widened at osculum, and with undulating
median margin. Ventral anterior plate broad, shield-shaped. Head chaetotaxy and pigmentation pattern
as in Fig. 32. Preantennal nodi bulging, elongated. Preocular nodi much larger than postocular nodi.
Marginal temporal carina broad, with distinctly undulating median margin. Gular plate broad, with
concave antero-lateral margins. Thoracic and abdominal segments and pigmentation patterns as in
Figs 30-31, 43-44.

Male
Thoracic and abdominal chaetotaxy as in Fig. 30. Basal apodeme broad, lateral margins concave
(Fig. 33). Proximal mesosome roughly trapezoidal, widening slightly distally, and with anterior margin
convergent to median point (Fig. 34). Mesosomal lobes broad, rounded distally, with extensive rugose
area at distal end. Gonopore crescent-shaped, slightly wider than long. Penile arms short, not reaching
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0.5 mm

Figs 30-31. Brueelia sima sp. nov. ex Malimbus nitens (Gray, 1831). 30. &, holotype (NHML 1960-
295), habitus, dorsal and ventral views. 31. ¢, habitus, dorsal and ventral views.
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Figs 32-36. Brueelia sima sp. nov. ex Malimbus nitens (Gray, 1831). 32-35. &, holotype (NHML
1960-295). 32. Head, dorsal and ventral views. 33. Genitalia, dorsal view. 34. Mesosome, ventral view.
35. Paramere, dorsal view. 36. ¢, subgenital plate and vulval margin, ventral view.
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beyond distal margin of mesosome. Parameres broad, not much elongated distally; ps¢/—2 as in Fig. 35.
Measurements (n = 1): TL=1.56; HL = 0.36; HW = 0.32; PRW = 0.23; PTW = 0.31; AW =0.43.

Female
Thoracic and abdominal chaetotaxy as in Fig. 31. Pigmentation pattern of subgenital plate as in
Fig. 36; note that transition between brown and translucent areas of subgenital plate is gradual, and exact
borders of translucent fenestra here approximate. Subgenital plate rounded triangular (Fig. 36), with
broad connection to cross piece. Vulval margin gently rounded, with 1 short, slender vms and 45 short,
thorn-like vss on each side; 3—6 short, slender vos on each side of subgenital plate; distal 1 vos median
to vss. Measurements (n = 1): TL = 1.80; HL =0.39; HW = 0.35; PRW = 0.24; PTW = 0.35; AW = 0.53.

Remarks

The abdomen of the single examined female is partially disrupted due to mounting; however, one side of
every segment is undistorted. We have here illustrated the abdomen tentatively, based on the undistorted
sides. However, the gonapophysal setae on segments VIII-X are absent on both sides of the specimen
and are not illustrated here. These setae are present in all other species of the Brueelia complex, and
when more specimens of B. sima sp. nov. are examined, it is likely that these setae will be found.

Discussion

The genetic data published by Bush et al. (2016), Light et al. (2016) and Takano et al. (2017, 2018)
suggest that many of the Brueelia complex louse records from Africa represent distinct species, most of
which appear to be host-specific. However, the vast majority of the species of chewing lice on African
birds remain undescribed. We estimate that the potential Brueelia fauna of African passeriforms and
piciforms comprises well over 1000 species (Table 1). The actual number of Brueelia recorded from
Africa (including this report) is below 50 species. It is thus fair to say that the Brueelia fauna of Africa
is almost entirely unknown, with less than 5% of the potential species described so far. These numbers
are even worse when other genera in the Brueelia complex are included (data not shown).

For instance, 305 bird species that could potentially be parasitized by lice of the Brueelia complex (i.e.,
Passeriformes, Trogoniformes, Meropidae, Picidae) are listed as resident in South Africa by Sinclair et
al. (2014). Chewing lice of the Brueelia complex have been reported from 51 of these potential host
species since 1980, but only 18 of these reports are identified to species level (Appendix). Assuming that
most of the lice of the Brueelia complex in South Africa are host-specific, and that most of the resident
host species are infested with at least one louse species of the Brueelia complex, this suggests that the
number of such species in South Africa may be underestimated by a factor of ten. The number of species
of the Brueelia complex in all of Africa is most likely even more badly underestimated. The entirety of
sub-Saharan West Africa has only 31 identified records of lice in the Brueelia complex (Appendix), but
the region is home to over 560 species of potential host species (Borrow & Demey 2014). Note that these
numbers do not include migrants to these regions, and the number of potential host species is therefore
much higher if non-resident bird species are included.

In addition, many passeriform birds are parasitized by more than one species of chewing lice of the
Brueelia complex (Gustafsson & Bush 2017). Moreover, there are indications that some host species are
infested with different species of lice in the same genus in different parts of its range (e.g., Brueelia spp.
on different subspecies of Plocepasser mahali (Smith, 1836); Gustafsson & Bush, in prep.). In some
cases, multiple Brueelia species occur on the same host even in the absence of different host subspecies
(e.g., B. zohrae Ansari, 1956 and B. moreli Ansari, 1957, both on Ptilostomus afer (Linnaeus, 1766)). By
contrast, some species of lice in the Brueelia complex occur on multiple host species (e.g., Balakrishnan
& Sorenson 2006; Bush ef al. 2016), sometimes including host species from different families. Notably,
four of the new genera described by Gustafsson & Bush (2017) are presently known only from African
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Figs 37—44. Habitus photos of the species of Brueelia described as new herein, showing overall pig-
mentation patterns. 37. B. pofadderensis sp. nov., Q. 38. B. pofadderensis sp. nov., 3. 39. B. semiscalaris
sp. nov., 9. 40. B. semiscalaris sp. nov., 3. 41. B. terpsichore sp. nov., Q. 42. B. terpsichore sp. nov., 3.
43. B. sima sp. nov., 9. 44. B. sima sp. nov., &. All photographs are to scale.
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endemic host groups. The undescribed diversity and host associations of African lice in the Brueelia
complex may thus outweigh the known diversity significantly.

To a large extent, the lack of identifications to species level in these reports is due to the fact that very few
chewing lice in the Brueelia complex have even been described from Africa. There is thus no framework
of descriptions and illustrations with which to compare collected specimens. Here, we describe four new
species of Brueelia from African hosts and redescribe one species. Three of these species belong to an
apparently widely distributed informal group, characterised by their striking pigmentation patterns; a key
to this informal group is provided. We hope that, together with those recently published by Gustafsson &
Bush (2015, 2017) and Gustafsson et al. (2018), the descriptions, illustrations and key characters
presented here will make future identifications and descriptions of African species of Brueelia easier,
and help us better understand the biodiversity and evolutionary history of the Brueelia complex.

Acknowledgements

Work was supported by the Introduction of Full-time High-level Talent Fund of the Guangdong Academy
of Sciences grant no. 2018GDASCX-0809 and Guangdong Academy of Science (GDAS) Special Project
of Science and Technology Development grants (2017GDASCX-0107 and 2018GDASCX-0107) to
DRG, and the Guangdong Forestry Special Project grant no. 0877-16GZTP01D060 and the National
Natural Science Foundation of China grant no. 31672265 to FZ. Paul Brown (NHML) prepared the loan
of some specimens, for which we are grateful. We would also like to thank two anonymous reviewers
for their help in making the published version of this manuscript better.

References

Andersson S. 1989. Sexual selection and cues for female choice in leks of Jackson’s widowbird Euplectes
Jjacksoni. Behavioral Ecology and Sociobiology 25: 403—410.

Andersson S. 1991. Bowers on the savanna: display courts and mate choice in a lekking widowbird.
Behavioral Ecology 2: 210-218.

Ansari R.A.M. 1947. Mallophaga (Ischnocera) infesting birds in the Punjab (India). Proceedings of the
National Institute of Science India 13: 253-303.

Ansari R.AM. 1968. A review of the biting lice of the genus Sturnidoecus Elchler [sic], 1944
(Philopteridae: Mallophaga) found on the bird family Sturnidae (Passeriformes). Pakistani Journal of
Health 17: 1-40.

Balakrishnan C.N. & Sorenson M.D. 2006. Dispersal ecology versus host specialization as determinants
of ectoparasite distribution in brood parasitic indigobirds and their estrildid finch hosts. Molecular
Ecology 16: 217-229. https://doi.org/10.1111/1.1365-294x.2006.03142.x

Borrow N. & Demey R. 2014. Birds of Western Africa. Christopher Helm, London.

Bush S.E., Weckstein J.D., Gustafsson D.R., Allen J., DiBlasi E., Shreve S.M., Boldt R., Skeen HR. &
Johnson K.P. 2016. Unlocking the black box of feather louse diversity: A molecular phylogeny of the

hyper-diverse genus Brueelia. Molecular Phylogenetics and Evolution 94: 737-751.
https://doi.org/10.1016/j.ympev.2015.09.015

Carriker Jr M.A. 1963. Neotropical Mallophaga (Insecta) miscellany no. 13. Revista Brasileira de
Biologia 23: 293-316.

Cicchino A.C. & Castro D.C. 1996. Revision preliminar de las especies del género Brueelia Kéler, 1936
(Phthiraptera, Philopteridae) parasitas de Icterinae (Aves, Passeriformes, Fringillidae). Graellsia 52:
3-30. https://doi.org/10.3989/graellsia.1996.v52.10.373

29



European Journal of Taxonomy 507: 1-48 (2019)

Clay T. 1954. The post-spiracular seta and sensillus in the Mallophaga (Insecta). Annals and Magazine
of Natural History, Series 127 (81): 716—718. https://doi.org/10.1080/00222935408651780

Clements J.F., Schulenberg T.S., Iliff M.J., Roberson D., Fredericks T.A., Sullivan B.L. & Wood C.L.
2018. The eBird/Clements checklist of birds of the world: v. 2018.
Available from http://www.birds.cornell.edu/clementschecklist/download/ [accessed 29 Oct. 2018].

Eichler W. 1951. Die Federling die Drosseln. Bedeutung der Vogelwelt in Forschung und Praxis.
Vortréige der I. Ornithologische Tagung der DDR am 21-22 Oktober 1950 in Leipzig 3: 29-47.

Eichler W. 1954. Deutsche Federlinge. 1. Genus Brueelia. Nachrichten des Naturwissenschaftliche
Museums Aschaffenburg 42: 59—66.

Giebel C. 1874. Insecta Epizoica. Otto Wigand, Leipzig.

Guimaraes L.R. 1974. Ischnocera (Mallophaga) infesting parrots (Psittaciformes) I. Genera
Neopsittaconirmus Conci, 1942, and Psittaconirmus Harrison, 1915. Arquivos de Zoologica 25: 121—
201.

Gustafsson D.R & Bush S.E. 2015. Four new species of Brueelia Kéler, 1936 (Phthiraptera: Ischnocera:
Philopteridae) from African songbirds (Passeriformes: Sturnidae and Laniidae). Zootaxa 4013: 503—
518. https://doi.org/10.11646/zootaxa.4013.4.2

Gustafsson D.R. & Bush S.E. 2017. Morphological revision of the hyperdiverse Brueelia-complex
(Insecta: Phthiraptera: Ischnocera: Philopteridae) with new taxa, checklists and generic key. Zootaxa
4313: 1-443. https://doi.org/10.11646/zootaxa.4313.1.1

Gustafsson D.R., Chu X., Bush S.E. & Zou F. 2018. Ten new species of Brueelia Kéler, 1936 (Phthiraptera:
Ischnocera: Philopteridae) from nuthatches (Aves: Passeriformes: Sittidae), tits and chickadees (Paridae),
and goldcrests (Regulidae). Acta Parasitologica 63: 527-557. https://doi.org/10.1515/ap-2018-0063

Harrison L. 1916. The genera and species of Mallophaga. Parasitology 9: 1-156.

Hopkins G.H. & Clay T. 1952. A Check List of the Genera and Species of Mallophaga. British Museum
(Natural History), London.

Johnson K.P., Adams R.J. & Clayton D.H. 2002. The phylogeny of the louse genus Brueelia does not
reflect host phylogeny. Biological Journal of the Linnean Society 77: 233-247.
https://doi.org/10.1046/5.1095-8312.2002.00107.x

Kéler S.von 1936. Uber einige Mallophagen aus Rossitten. Arbeiten in morphologische und taxonomische
Entomologie von Berlin-Dahlem 3: 256-264.

Lakshminarayana K.V. 1968. Mallophaga Indica. II. A new species of Philopteridae on Ploceus
philippinus burmannicus Ticehurst from India. Oriental Insects 2: 97-102.

Ledger J.A. 1980. The arthropod parasites of vertebrates in Africa south of the Sahara. Volume IV.
Phthiraptera (Insecta). Publications of the South African Institute for Medical Research 56: 1-327.

Lepage D. 2018. Avibase — Bird checklists of the world: Africa. In: Web page Avibase — the world bird
database. Available from
https://avibase.bsc-eoc.org/checklist.jsp?region=AFR&list=clements [accessed 3 Dec. 2018].

Light J.E., Nessner C.E., Gustafsson D.R., Wise S.R. & Voelker G. 2016. Remarkable levels of avian
louse (Insecta: Phthiraptera) diversity in the Congo Basin. Zoologica Scripta 45: 538-551.
https://doi.org/10.1111/zsc.12170

Mey E. 2017. Neue Gattungen und Arten aus dem Brueelia-Komplex (Insecta, Phthiraptera, Ischnocera,
Philopteridae s.1.) Rudolstdidter naturhistorische Schriften 22: 85-215.

30



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

Najer T., Sychra O., Literak, I., Prochazka P., Capek M. & Koubek P. 2012. Chewing lice (Phthiraptera)
from wild birds in Senegal, with descriptions of three new species of the genera Brueelia and
Philopteroides. Acta Parasitologica 57: 90-98. https://doi.org/10.2478/s11686-012-0005-x

Neumann L.G. 1906. Notes sur les Mallophages. Bulletin de la Société zoologique de France 31: 54—60.

Nitzsch C.L. 1818. Die Familien und Gattungen der Thierinsekten (Insecta Epizoica); als prodromus
einer Naturgeschichte derselben. Magazin der Entomologie 3: 261-316.

Piaget E. 1880. Les Pédiculines. Essai Monographique. Two volumes. E.J. Brill, Leiden.

Price R.D. & Clayton D.H. 1995. Review of Formicaricola (Phthiraptera: Philopteridae) from ground
antbirds (Passeriformes: Formicariidae). Annals of the Entomological Society of America 88: 718-721.

Price R.D. & Clayton D.H. 1996. Revision of the chewing louse genus Formicaphagus (Phthiraptera:
Philopteridae) from Neotropical antbirds and gnateaters (Aves: Passeriformes). Journal of the Kansas
Entomological Society 69: 346-356.

Price R.D. & Emerson K.C. 1978. The Neopsittaconirmus (Mallophaga: Philopteridae) from Cacatua
(Aves: Psittaciformes). Pacific Insects 18: 33-36.

Sinclair I., Hockey P., Tarboton W. & Ryan P. 2014. The Larger lllustrated Guide to Birds of Southern
Africa. Third edition. Struik Nature, Cape Town.

Soler Cruz M.D., Benitez Rodriguez R., Florido-Navio A. & Muiioz Parra S. 1987. Some Mallophaga
(Brueeliinae) from birds of the family Fringillidae. Acta Parasitologica Polonica 31: 241-246.

Sychra O. 2005. Morphological variation of Neopsittaconirmus gracilis (Phthiraptera, Ischnocera) from
budgerigar, Melopsittacus undulatus. Biologia (Bratislava) 60: 137-142.

Sychra O., Barlev E.M., Literdk 1., Capek M., Koubek P. & Prochézka P. 2010a. The chewing lice
(Phthiraptera) of red-billed quelea (Quelea quelea) in Senegal, with a description of a new species.
African Entomology 18: 17-22. https://doi.org/10.4001/003.018.0103

Sychra O., Literak 1., Najer T., Capek M., Koubek P. & Prochazka P. 2010b. Chewing lice (Insecta:
Phthiraptera) from estrildid finches (Aves: Passeriformes: Estrildidae) and louse-flies (Insecta: Diptera:
Hippoboscidae) from birds in Senegal, with descriptions of three new species of the genus Brueelia.
Zootaxa 2714: 59-68.

Takano O.M., Mitchell P.S., Gustafsson D.R., Adite A., Voelker G. & Light J.E. 2017. An assessment
of host associations, geographic distributions, and genetic diversity of avian chewing lice (Insects:
Phthiraptera) from Benin. Journal of Parasitology 103: 152—160. https://doi.org/10.1645/16-137

Takano O.M., Voelker G., Gustafsson D.R. & Light J.E. 2018. Molecular phylogeny and novel host
associations of avian chewing lice (Insecta: Phthiraptera) from South Africa. Systematic Entomology.
https://doi.org/10.1111/syen.12319

Tendeiro J. 1989. Nouvelle observations sur les genres Meropoecus Eichler 1940 et Splendoroffula
Th. Clay et Menertzhagen [sic], 1941 (Mallophaga, Ischnocera). Garcia de Orta, Séries Zoologia 15:
99-104.

Tendeiro J. & Mendes L.F. 1994. Sobre a fauna terrestre e ribeirinha de Reptiblica Democratica de Sao
Tomé e Principe. Malofagos. 1. Espécies encontradas e notas adicionais sobre a fauna malofagica de
Sao Tomé e Principe. Garcia de Orta, Séries Zoologia 20: 113—-130.

Valim M.P. & Weckstein J.D. 2013. A drop in the bucket of the megadiverse chewing louse genus
Mpyrsidea (Phthiraptera, Amblycera, Menoponidae): ten new species from Amazonian Brazil. Folia
Parasitologica 60: 377-400. https://doi.org/10.14411/fp.2013.040

31



European Journal of Taxonomy 507: 1-48 (2019)

Williams N.S. 1981. The Brueelia (Mallophaga: Philopteridae) of the Meropidae (Aves: Coraciiformes).
Journal of the Kansas Entomological Society 54: 510-518.

ZtotorzyckaJ. 1964. Mallophaga parasitizing Passeriformes and Pici. II. Brueeliinae. Acta Parasitologica
Polonica 12: 239-282.

Ztotorzycka J. 1977. Wszoty — Mallophaga, Zeszyt 4. Nadrodzina Philopteroidea: rodzina Philopteridae.
Klucze do Ozaczania Owasow Polski 15: 1-124.

Ztotorzycka J., Madrzejewska M. & Kopij G. 1999. A preliminary study on Mallophaga in South African
birds. Polskie Pismo Entomologiczne 68: 9-21.

Manuscript received: 14 December 2018
Manuscript accepted: 11 February 2019
Published on: 19 March 2019

Topic editor: Gavin Broad

Desk editor: Danny Eibye-Jacobsen

Printed versions of all papers are also deposited in the libraries of the institutes that are members of
the EJT consortium: Muséum national d’Histoire naturelle, Paris, France; Meise Botanic Garden,
Belgium; Royal Museum for Central Africa, Tervuren, Belgium; Royal Belgian Institute of Natural
Sciences, Brussels, Belgium; Natural History Museum of Denmark, Copenhagen, Denmark; Naturalis
Biodiversity Center, Leiden, the Netherlands; Museo Nacional de Ciencias Naturales-CSIC, Madrid,
Spain; Real Jardin Botanico de Madrid CSIC, Spain; Zoological Research Museum Alexander Koenig,
Bonn, Germany.

32



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

L10T ysng 79 uossjeisny 1861 SWeli

QUOQT BIIAIS

L10T ysng 29 uossjeisnn :9[(g v 7o ysng BuBYD
L1107 ysng 29 uossyeisno) (86| SWRI[[IA uooIdWe)) (6881 928e1q) Laydoayidia vyjaisdosopy L181 “IO[[IDIA $177021q1D Sdo12)]
Jeprdoady
£10T ysng 2p uossjeisnoy Ieose3epeIN 1961 ‘Uepue] 2 AB[D Snuisqns snijaiong
L10T ysng 2 uossjeisno 910z v J2 ysng Ieose3epejn (0881 198e1q) sdao13uo] snija.cong (€€81 ‘uo0ssa) snuosoyda) sv1ov.423ddyon..g
JepieddAyderg
SIULIOJITORI0))
£10T ysng 2p uossjeisnoy uoolwe)) 1,61 ‘Ysio[Sreq av.1o03 vijoanig (9LL1 “I9IININ) 2p14203 s021do4pua(q
dephdld
810 '/ 12 ouee], BOLIJY JINOS “ds vjoan.g (€8L1 910eppog) Sv]oUI0IN2] DUIIV]OYILL]
910C ‘Jv 12 ysng TMB[EIA] “ds pjja1sav.avuing (9GS ‘UISSRD) 1M]]1DYINP UOPOUDIING
oeprqiT
SIULIOJIIIJ
L10T AN Jeosedepen (0881 “1938e1q) vIvN3uUY PIPNO)) “ds vnoH
L107 AN Ieose3epejn L10T AN 0521 snutiiuosaf
£10T ysng 29 uossjeisno Ieose3epey (0881 128e1q) sapo1uo3 vypno) S8 ‘URIING PUDLLIDS DNOD)
LT0T ysng 29 uossjejsnoy Ieosedepejn L10T ‘ysng 29 uossjesnn) .aydoyapop njpnoy) L981 “Io1pipueln) n3ddo.dd vypisiid vnoy)
L10T AN JeoseFepejn L10T ‘KON snjrydpoy snuLiiupoy
£10T yshg 29 uossjeisno Ieose3epejy (0881 128e1q) mvndun nppno) DaJNI2DI DNOY)
JepImnan)
SIULIOJI[NIND)
UAIYNY Anuno) $3199ds asno sa1ads 3soH

(8107) 77 12 syuawa]) smo[joj Awouoxe)} 3soH ‘uoneorqnd [eursrio ay) ur pajrodar J1 A[uo pepnjour
o1e soroadsqns 3SOY pue ‘paIpNJoxXo Udq dALY BIOUAZNS 9SNO] ‘AI1ASIqQ 10, ‘MO[q PIASI] ULY) SNUS JUAIALJIP & 0} SU0[2q J0B] Ul ABW PUB ‘PIUNULX
U23q J0U JABY [9A9] SnUA3 03 AJUO paynuapl suawnoads ay) Jo Auew 10Aomoy (£ 107) ysng 29 uossjeisno) smof[oj Awouoxe) asno "(0861) 1o3pa]
oours eoLyy woly pajodar (£ 10z ysng 29 uossjeisno nsuas) xojdwod vijaan.g oy ur 9011 Jurmayo Jo sar0ads “(soded ¢ 1xou uo panunuod) xipuaddy

33



' UBpNS,, ST SAPI[S A} UO UIAIS UOIRULIOJUI A}I[BOO] AJUO ) IOAIMOY ‘uepns yinos
KepO] ST JBYM UI PIJOJ[[0D dIOM SUAWIOAS 953} JO JWOS JSBI] I8 JBY) A[OYI] SWAIS SNy} J] "BAUS Ul PAUOIILIS SBM OUYM ‘UITRYZIIOUIDIA PIBYIRY AQ PIJO[[00 2I0M UBPNS WO SUSWIdads [[e 1sow[y

L10T yshg 29 UOSSJRISND (]8T SWEIIM amqequiiz (6881 “103e1q) Lado.yido vjjarsdoiapy
6861 OIIOPUAT anbrquiezoy 6861 “OIOPUA], 142]Y12 Sn220d0I2 9181 ‘sueroyong 29 SINJA d(J Sap1021gnu sdosopy
L10T ysngl % uossjeIsny J[86[ SWeI[IM amqequirz
L10T ysng 79 uossjeisny 11861 SWelim BIUBZUE],
1861 SWEI[IA onbiquiezo (5881 “93e1q) 123doyifia vjjarsdoopy €6LT UIISUNOIT snautpun.iiy sdosop
L107 ysng 29 uossjeisno) 9oz 7v 2 ysng BURLD) (6881 1e8e1q) rapdo.aydia vjjaisdoopy 86L1 ‘MeyS suwng s1avjnsd sdotapy
1861 SWeI[IA eIquiez
[861 SWel[IM BOLY YyInog
L10T ysng 79 uossjeisny 1861 SWeli anbiquiezoy
LTOT yshg 79 UOSsJeISND) (T86 T SWET[TIM eAuoy| (1861 ‘swel[[ip) ppoyoojing vjjaisdooy
6861 OIIOPUI], anbiquezo 6861 ‘OIIOPUL], SISUIIIGUIDSSOUL S1I20d0I2 ] ($€81 ‘yws) saproyoojng sdoopy
10T v 12 13leN [e3ouag
LTOT ysng 79 uossyessnn 1861 SWel[Ip eueyn (5881 108e1q) rardoayidia vjjaisdosopy
10T ‘Iv 12 19[eN [eSouag
£10T yshg 29 uossyeisno BUBYD) 1961 ‘OIIOPUQ], 1UO0SLoUID SNI20d0I2J] L18T “I0[[IQ1A 1y00jnq sdosopyy
L10¢ ysng 7p uossjeisnsy elquiez
L10T ysng 79 uossjeisny 1861 SWelim epuesn
LT0T ysng 79 uossjeisny 1 uepng
L10¢ ysng 7 uossjeisnyy BOLY yInog
£10T yshg 29 uossyeisno 0000I0J
L10T ysng 29 uossjeisnn :9[(g v 7o ysng IME[BN
1861 SwerIm 143y (2p81 “Auua(q) Lisvidp vjjarsdosopy
£10T yshg 29 uossyeisno epuesn
L10¢ ysng 7 uossjeisnsy BOLY YyInog
£10T ysng 29 uossjeisno 000010\
£10T ysng 29 uossyeisnoy 1d4A3g (z981 AuuoQ) stdotow snoaodoropy 8G L1 ‘snoeuury .apsvidp sdo.opy
AUAIYIY Anuno) s3ads asno sapads 3soy

European Journal of Taxonomy 507: 1-48 (2019)

‘0861 108paT oouls oLy woy pajrodar (L 10z ysng 29 uossyeisno) nsuds) xo[dwod vijaan.Lg ) Ul 321 SuImard Jo sa10adg “(panunuod) xipuaddy

34



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

910T v 12 ysng Ieose3epe “ds pjja1sav.ipuning 1881 ‘odreys sdaora.iou1d sixiuoyuvy
910T v 12 ysng Ieose3epeN “ds vouaoLDLY 1€61 ‘Zol1ag 29 Iode[d( sdo.4aisozopnasd vipuvy
910C 7v 12 ysng IeoseSepeIN “ds pjja1sav.avuing (68L1 ‘UT[OWID)) SISUILIDISDSDPDUL D1A2IUADG
JepLIdILIdG
8107 ‘Jv 12 oueye], BOLIJY INOS “ds vijoanag €8 ‘YIWS DUDILLYD DDA
£10T yshg 29 uossjeisno 000010 (0v61 ‘Asuayoyysonoe|q) vivindiaind vijaanig 0S81 “ouedeuog vyjaivjund sisuaain vpnvly
Jepipnely
910¢ v 12 ysng IMe[R]N ds pjjaisav.uing L681 ‘PuOWIYOLY sy1uils vunpy
aepieydadony
SOULIOJLISSBJ
1861 SWEI[IA epuedn (5881 “98e1q) 1a1doyidia vjjaisdotopy L181 O[[IOIA Snin3a14na snip3ativa sdolapy
£10T ysng 2p uossyeisnoy epuedn (6881 “198e1q) rapdoayyfia vjjarsdoopy (G161 ‘Sured|N) 13utio] snyp3ariva sdo.sap
LT0T yshg 79 UOSSJRISND) (T86 T SWET[[IA BI[BWOS (6881 “105e1d) Lado.yidia vjjarsdosopy
£10T ysng 2 uossjeisno BI[RWOS 1¥61 ‘10U0)) 1Xnnaqap sn220doapy 7881 “191RISNQ 11710424 Sdo2p)]
1861 SWEI[IA anbrqurezop (5881 “198e1q) 123doayifia vjjaisdoopy
L10T ysng 29 uossyeisno QUOYT BIIAIS
£10T ysng 29 uossjeisno BLIdSIN 1¥61 ‘10U0)) 1Xnnaqap sn2a0doopy 911 ‘WM snjjisnd snjjisnd sdotapy
L10T ysng 2 uossjeisnyy BOLJY Inog
L10T ysng 2 uossyeisnn 90z v 12 ysng IMBRIN (6881 928e1q) rLaydoayidia vjjaisdosapy (2681 ‘odreys) syvuoipriow snjjisnd sdoiapy
L10T ysng 29 uossjelsno) BI[BWOS (6881 “198e1q) ragdoayylia vjjarsdoopy 6981 ‘stueqe)) snponsoundd snjjisnd sdoopy
L1027 ysng 29 uossyeisnn <[86] SWRI[[IM eAUSY (5881 “193e1q) 123doyifia vjjarsdosopy
£10T ysng 29 uossyelsno 1dA3q (7981 AuuaQ) sidotow snoaodotopy €LL1 ‘sejred snois.tad snoisiad sdosopy
L10T ysng 79 uossjeIsny 11861 SWerip uepng (5881 198e1q) rardoayidia vjjaisdosapy
£10T yshg 29 uossyeisno BIIOSIN I¥61 ‘TOU0)) 1Xnvaqap sn2a0doopy LE8T “UOSUTRMS SHUISSIPLAIA S DIU1L0 SdosdP]
£10T ysng 2p uossjeisnny 1dASq (s881 928e1q) raydoayidia vyjarsdosapy 0161 ‘NIO9IN pppdoa)d sypiuatio sdosapy
L1027 ysng 29 uossyeisnn {[86] SWRI[[IM eAUSY (5881 “198e1q) 123doyifia vjjaisdosopy (z681 “odreys) sagpqgoao sdo.sopy
£10T ysng 2 uossyeIsns) <1861 SWRI[[IA uepng (5881 “193e1q) 123doyifia vjjarsdoopy Q8.1 ‘urjowin) snoignu sdotapy
UAIYY Anuno) $3193ds asno saads 3soH

‘0861 198pa 2ouls eoLyy woiy payodar (£ 10z ysng 29 uossjeisno) nsuas) xd[dwoos vijaan.g dy) ur 991 urmayo Jo saroadg “(penunuoo) xipuaddy

35



European Journal of Taxonomy 507: 1-48 (2019)

£10T yshg 29 uossyeisno epuesn
L10T ysng 29 uossyeisno BIURZUB],
£10T yshg 2 uossjeisno BLIdSIN
£10T yshg 29 uossyeisno 0josaT
£10T ysng 2p uossyeisnoy AU m%%%%muwu”wwummﬂmwwwww 06L1 ‘WeYIeT S17]021q]D SNAL0))
JBPIAIO)
10T 1712 1[N [e3auag e %mmwowmmwﬁwu M&E g (68L1 ‘utowD) pavygns viutid
810 '/ 12 ouee], BOLIJY YINOS “ds vijoan.g (€8L1 910eppOg) psomovul viULIg
2102 'Iv 12 10feN [e3ouag “ds snoaopruing (6781 “ouipaer) n.aidoyifio viuLLg
910¢ ‘1v J2 ysng IMBIRIN ds vijaanig (€781 ‘WIWS) s1suajvivu ]OI1SL)
810C 'Iv J2 ouede], BOLJY Inog ds pijaanig (0L81 ‘yosur] % que[LIEH) S1b] D]0II]SID)
810C 10 J2 ourdE], BV (Anog ds vijaanig (L181 “01[10IA) pjprdpo1ainy D]0D1SID)
10T ‘Iv 12 10[eN [eSouag “ds snoaopiuingg
810T /v Jo oueye], BOLIJY INOS “ds pjja1sav.ipuiing (0281 90[[11A ) DNAYID.L1q DA2)dOIDWD))
810C ‘Iv 12 oueye] BOLIJY INOS “ds snoaopruimg (Ly81 “Ywis) snpnjo1osnf sapspuownp))
810T 70 12 OuByE] DL (IN0S ds pyaon.ig (cs81 ‘pueppLIg) pp1avy syvdy
JepIjodnsr)
£10T ysng 29 uossjeisno 03u0)),, REWMMQHMM MWNMMMWWMMMMQE 6061 ‘soreq snu1jo1io s0j0qoT
910¢ 'Ip 12 ysng BURYD) “ds sajouvjdoasopuy (7SS ‘uISSeD)) $n2.4nzZD SNIPINDALSOUDL)
910C ‘Iv 12 ysng IME[RIA “ds sajouvjdoasopuy 8781 ‘AqIoS 29 duIpie[ s1yp.10122d DUIID.10D)
Jepigeydodwe)
£10T ysng 29 uossjesno eidonpyg (8961 ‘Lresuy) suaupuioid snoao3vydng ($181 Aoruess) snyoudy.ioayilio sndoydng
£10T ysng 2 uossjeisnoy AU (8961 ‘uresuy) winsny sn>ao3vydng 09/ 1 ‘SNOBUUIT SNUDILLYD SnuDILYD sn3vydng
Jepigeydng
IUIYNY Anuno) $9199ds asno sa10ads 3s0H

"0861 108paT oouls eoLIyy woy payrodal (£ 10z ysng 29 uossjeisno) nsuos) xo[dwod vijaan.Lg a3 Ul 391 urmayd Jo sa10adg “(panunuod) xipuaddy

36



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

L10T AN 092010]N L10T ‘KN S1sua.1pp3p SnuLiu1all() SH81 “QQIY[BIN voruniLmpus vo1d pI1J
9107 'Iv 12 ysng eURYD) “ds vijoanag
£10T ysng 2p uossyeisnoy uepng
1107 ysng 29 uossyeisnny nessig-eauinn 9G61 “HIeSUY o010z D1]odn.Lg
£10T ysng 29 uossjeisno epuedn
L10T ysng 29 uossyejsnoy [e3ouag LS61 LIBSUY 1j2.40ul D1]aan1g (99.1 ‘snoeuul) .afb snuoysojyg
L1027 yshg 29 uossyeisnn 0900J0]\ (7981 AuuaQ) 14vpuny3 snuLUIAL() €061 MOMBH LOYDIIYM SNLIDPUD]S SNINLIDL)
£10T yshg 29 uossjeisno epue3n
£10T ysng 2p uossyeisnoy eAUSY
L10T ysng 29 uossjeisno erdompg (LS61 ‘LIesuy) avsaiay) SNuLIIUOALO)) Q161 WoMeH Snmpidiyt snaio)
£10T yshg 29 uossjeisno 1dA37 (8€81 ‘10I1s19WING) SNSOUIDUN SNULITUOALO)) ($061 ‘zserepelN) suaosajind X11.109 SnA.L0D)
L10T ysng 2 uossjeisnhy «BOLJ Y UISYLION,,
£10T ysng 29 uossjeisno 0920J0]
L10T ysng 29 uossjelsno 1d4A37 (8€81 “IISIOULING ) SMNBAD SNULITUOALO)) yL81 ‘AQI] Snupj18u1) X040 SNALO))
£10Z yshg 29 uossyeisnoy BI[EWOS
£10T ysng 29 uossjeisno erdorpg (LS61 ‘Lesuy) snpdativa SNULIIUOALO)) 6161 ‘uueWIqNe SISUIUDJOP.L0Y SISUDADI SNALOD)
L10T ysng 2 uossjeisnsy BIqIUEN (LSO “Lresuy) 1gpmvu vjnysLypodL
L10T ysng 29 uossjeisno BOLIJY JINOS (LS61 ‘Hesuy) snndativa SNULIIUOALOD) €781 UIISUNOIT S1sU2dDd S1Suadpo sna1o)
L10T ysng 29 uossjelsno) uepng (0,81 ‘mopny) vvpoundiq vjnysLgI2E]
£10T ysng 29 uossyeisnoy epuedn
£10T ysng 29 uossjeisno BIURZURB],
£10T ysng 2p uossyeisnoy uepng
L10T ysng 2 uossjeisnpy BOLJY Inog
L10¢ ysng 7p uossjeisnsy eIqrueN
£10T ysng 2p uossyeisnoy anbiquiezo
L10T ysng 2 uossjeisnyy BL_QUT
£10T ysng 2 uossjeisno AU
L10C ysng 29 uossjejsnoy rUBMS)OY (6981 ‘MoOpNY) SLIDNSUDAPOND SNULITUOALO))
9107 'Iv 12 ysng eUBYD) (ds snuLiiuoa.so)) 9LL1 Q[N SnqIp Sna10)
ER1IEREIEN | Anuno) $9193ds asno| $9199ds )soH

‘086 108poT oours oLy woy pajrodar (£ 10z ysng 2y uossyeisno) nsuds) xo[dwod vijaan.Lg ) Ul 391 SuImard Jo sa10adg “(ponunuod) xipuaddy

37



European Journal of Taxonomy 507: 1-48 (2019)

9007 UOSUdIOS 29 UrUYSLIE[Ry
910¢T '/v 12 ysng
810C 'Iv J2 ouede],
j10dor SIy ]
9010T /7 42 BIYIAS
810C '1v J2 ouede],
910C ‘1v 12 ysng

661 SOPUSIA %9 OXIPPUS]

uooIowe))
IMe[RIN
BOLYY (INoS
eueMSIOq
[eSouag
BOLV INnog
B[R

adiourg
pue WO, 0BS

“ds vijoan.g
“ds saunfopuv.apy
“ds vyjaonig
‘Aou ds SLID[ISIUDS D1]PINIG
q010T 7 12 BIYOAS Ul BIYIAS Supjuvd vijaonig
“ds vijoan.g

“ds saunfopuv.ipy

($661 ‘SOPUIIA 29 OIIOPUI] ) dVPJLIISD SAANJOPUDAIIN

($981 ‘LIOUNUY) DAD.L DIOISOUOSDT

898 ‘S1910( Snivyn3oaatu SO3vdAr]
(8SL1 ‘snoeuur]) vuypuv.L3 PUPIDUD.IL)

(68L1 ‘WipoWD) supjuvo 201pony
(L18T IOI[OIA ) smpouo.yidid vpjLisg

(8SL1 ‘Sndeuury) pjusp pjLusy

910C /v 12 ysng IMB[RIA “ds sa.unfopuv.iipy ($L81 ‘qnepaeq) 1aouaydial nzidsoyda.r)
910¢ 'Iv 12 ysng IMBIRIN “ds saunfopuv.aipy (€281 Souruwa]) syouvjaul p134do220)
910C ‘1v 12 ysng IMe[R]N
000 UOSUAIOS 2 UBUYSLIYe[eg uooIdUWE ) “ds vyjoon.g (6181 90O[[IRIA) PADYGNS DADPUDULY
. (Q010T “17 12 eIYIAS Ul BIYIAS) .
QOT0T /v 12 eIYIAS [eSaudg DIDIOSD SoAfopUBAIY (68L1 ‘urpown) niniosnf vuipputy
JepIp[LsH
810C 'Iv J2 ourde], BOLJY 40§ 'ds pyjaan.ig 9€81 ‘WIS isidpyv) vzIqULY
{10T ‘I 12 oueseL BOLIJY (INOS “ds vyjoon.g G181 ‘suoydels sruuaaiavyf vziioquig
910C ‘Iv 12 ysng IME[RA “ds pjoon.g (SL8T ‘MOUdYDIY) ISIUDGDI DZILdQUIT
eprzrquy
910C ‘Iv 12 ysng BUBYD) “ds pjjaisav.ipunng 6781 ‘QnelIeH Snisapout SnANAII(J
910T ‘Iv 12 ysng TME[BIA] “ds pjja1590.10UINL
2102 *Iv 12 19leN [eSouag “ds vrjoanag (Y6L1 ‘UroIsyoag) SyIUISPD SNANLOI]
depLINIIQ
L10T ysng 29 uossjeisno erdorpg 9SG ‘LIBSUY SILIOLIDIIDADZ D1JooNAg Q€61 ‘TUOIOIN IUUDUIISALIS SIUAOLIDIIDADY
£10T ysng 29 uossjesno 0000I0JA (9SG ‘LesuY) s17100p DINYSLIDIE] 661 OUNBA SNIDGIDG XDA0I0Y.LIA XDA0I0Y.LIA]
UAIRYIY Anuno) $9199ds asno| s9199ds 3soH

‘0861 193paT dduls eoLyy woly parodar (£ 10z yshg 29 uossyeisnr) nsuds) xo[dwod vjaan.4g Y3 Ul 321 UImayd Jo sa10adg “(panunuod) xipuaddy

38



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

LT0T ysng 2p uossjeisnn
£L10C ysng 29 uossjejsnn)
L10T ysng 29 uossjeisno 910z /v 1o ysng

L10T ysng 29 uossjeisnny

LT0T ysng 2 uossyeisny

£L10C ysng 29 uossjeisnn)

810T '[v Jo ouede],
910¢ ‘1v J2 ysng
£10T yshg 29 uossyeisno
810T '[v Jo ouede],
810T '[v J2 ouede],

910T /v 12 ysng
810 ‘7v 12 oueye],
900 UOSUQIOS 29 UBUYSLI B[Ry
9107 /v 12 ysng

7661 SSPUIIN 79 OISPU],

BI[BWOS
022010

IME[eN

eAUSY

eAUSY

BURYD)

ALY YInOS
IME[RIA
0000I0JA
BILYY YInOg
BILY YIn0g

1ME[EN
BILY YN0
uoolawe))
RGN

adrourig
pue Qwof, oeg

(8€81 “1IsI0ULING ) SI/10D.AS SNULITUOAD Y

(8€81 “1oIsIoULINg) S1719D.43 SNULITUOAD Y

(8€81 “1IsIoULINg) S1719D.43 SNULITUOAD Y
(8€81 “1oISIoULING ) SI/10D.AS SNULITUOAD Y

(8€81 “1oIs10ULINg) S1710D.4S SNULITUOADY

“ds pjaon.g
SS61 Yereq 1znpy vijaanig
“ds vrjoonag

“ds pjoon.g

“ds saunfopuv.aipy
“ds vijoanag
“ds snoaopiinig

“ds vijoon.g

(Y661 “SOPUSIA 29 OIIOPUI])

9S61 “ONYA 1uoppuip sno1doryian opun.ify

(8SL1 ‘SnoeuUIT) WNI1qN WNIIGLN UOYID(]

(€261 ‘uuewrouuegq)
A0yPANIDS S1SURIPI2UDS S15d0.199))

(TY61 ‘PIRIJ-YHOMYIBIA 29 1B[OS)
sypjun po1uIssAqy s15do.12a)

(S¥81 ‘19891y0S 29 Yourwwid] )
vjjand poruissAqy s1sdo1oa))

seprurpuny

(8€8] ‘UOSUIRMS) §17]021UDD SNULIDS
0S8 WUB[[IRAD] DUDILYD $q2]20D DJJ1SULLY
(9LLT TOIMIA) PIIquInZOU DASDYILLD)
(9€81 ‘W) s1wng vASvYILD)
sepIsuLly

(8S L1 ‘snoeuur) sisuajodun snyjurdan.)
(8SL1 “snowuur) vgou vyudd
0,81 ‘edreys vorunuv.i3oddy viyndg
(68L1 ‘unPWD) v4fp DYIAT

L10T ‘Iv 12 oueseL uruog B (LE]T ‘UOSUTRMS) DIDJININD DANYIUOT
qQO10T ‘7P 12 BIYOAS [e3ouag q010T “IP 12 BIYIAS Ul BIYIAS D]p32uds D1joan.Lg (99.1 ‘snoeuul]) njp3auas nIOYSOUOSDT
90( 7 UOSURIOS 29 UBUYSLIYe[eg uooIdWe)) “ds vjaan.g (cp81 “10se1) viordofini v1oysouoIvT
000 UOSUAIOS 29 UBUYSLIE[eg uooIdwe)) “ds vijoan.g (€T81 ‘UIISUNYOIT) PIPILIGN.L DIDSOUOSV'T
810 '/ J2 ouese], BOLIJY JINOS “ds vjoon.ig
910¢ 'Ip 12 ysng anbiquezo “ds saunfopuv.ipy (8981 ‘un3nay) vraindopoy.r p121ISOUOSDT
IUAIYNY Anuno) $3199ds asno saads 3soH

‘086 103poT oours oLy woy pajrodar (£ 10z ysng 2y uossyeisno) nsuos) xo[dwod vijaan.Lg Y3 Ul 391 SuImard Jo sa10adg “(ponunuod) xipuaddy

39



European Journal of Taxonomy 507: 1-48 (2019)

'99/ 1 ‘SNOBUUIT SLIDJ]0D SNIUDT

woly vyjaan.g Jo sa19ads paqLIdSIpUN Ue $JudsaIdar pue 101D Ul ST 0daI SIY T, "8G/ | ‘SNORUUIT 011770 SN1UDT UROLY YINOS B WOL) (§EQ “10)SIouLINg) nip1on..o vyjpan.g paiodai (£ 107) ysng 29 uossyeisno)

2102 'Iv 12 19feN [e3ouog “ds vijoanag (8GL1 ‘snoeuul) sn.pq.vq SNLDIUDT
910C '[P 12 ysng IMBIRIA “ds pyja1sav.ipuiing (68L1 ‘urpowin)) sno1doiyon sniaviup|
9107 'Iv 12 ysng anbiquiezo
910T ‘Iv 12 ysng IMEB[RIA “ds pjja1sav4DUINL (6081 ‘MmeYS) pgno sndoosodiq
ABPIOUOIBIBIA
810 '/ 12 oueye], BOLIJY JINOS “ds pijoan.g (L181 9O[[IRIA) SUa2s2fitd D1Ja1AJAG
Jeprudydsordey
910C /v 12 ysng IMB[RIA “ds pjja1sav.ipuiing (081 ‘11eddny) snowownuu1o sniayddpo.ag
JBPI[[3ISNI0]
LT0T ysng 7 uossjeisny erdoryyg L10T ‘ysng 29 UOSSJeISND) YOy D]]212911] (€881 ‘qneprey) vso.qauay sapiopn]
L10¢ ysng 7p uossjeisnsy amqequty (9561 ‘Lesuy) voatu 21221l (8981 “@8eo0g) 1qnvjp.ivy sapropn]
£10T ysng 2p uossyeisnoy uepng 9661 ‘LIBSUY 113Dl D1]oINAG (€781 ‘UIISUNYDIT) aV10DID DAY SAPIOPAN]
LT0T ysng 7 uossjeisnp eljeuios (9561 “Lesuy) sopoyjon.iq vjja1aoLid (5881 “Ao[[oyS) Loujd riowjdp sapiopan]
JepIYOLIYI0T
L10¢ ysng 7 uossjeisnsy erdoryg
L10T ‘ysng 29 uossjeisnn ‘
£10T yshg 29 uossyeisnny BI[EWOS SngpsOID SMOpLOUOUID] €681 ‘auedeuogq 177oddon.a snppydaso.ngy
L10T ‘ysng 29 uossjeisnn ¢
£10T ysng 2p uossjeisnoy BOLIJY JINOS SnuupoLfbiD.asnD SHOPOPHLING 1961 ‘Aadue|)) vssaidxa ponajounjaul v]jaUINLOY)
L10T ‘ST0Z ysng 29 uossjeisno BOLIJY (INOS S10T ‘ysng 2 uossyeisnn) 14q3Lt vijoan.ig (1€81 ‘QuipIer) vonajouvjouL vjjaUIALO))
¢duplue]
£10T yshg 29 uossjeisno 1dA37 (881 “IIS1oWING) S1710D.43 SNULITUOLD L181 ‘suaydols 11us1ans voysnd Opuniigy
£10T ysng 2p uossyeisnoy 0920J0] (881 ‘TIs10WING) S17100.43 SNULIUOLI 8G/ 1 ‘SNQRUUIT DIIISHL DIISNA OPUNIL]
L10T ysng 2p uossjeisnoy BIqUIRZ (8€81 IISIOWING) S1710D.43 SNULITUOLD [98[ ‘@3eo0q SISU2]03UD OPUNALE]
UAIYNY Anuno) $3193ds asno| sa1ads 3soH

"0861 198paT 20uls eoLyy woly payodar (£ 10z ysng 2p uossjeisn) nsuos) xd[dwoos vijaan.g dy3 ur 991] Surmayo Jo sarvadg “(ponunuoo) xipuaddy

40



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

810C '1v Jo ouexe],

810C 'Iv Jo ouexye],
L102 ysng 29 uossjeisno

810C '1v Jo ouexe],

810T '/ 12 oueye]
7102 v 12 BleN

9107 /v 12 ysng
L10C szm u% QOmm,w.mwwﬂmu
L10¢ ysng 7@ uossjeisno)
L10T ysng % uossyeisno

L10T ysng 29 uossjeisnny

L10T ysng 2p uossjeisnn
LT0T ysng 2p uossjeisnn

LT0T ysng 2p uossjeisnny

ALY YIN0S
BILYY YIn0Sg
0000I0JA]

BOLIJY (IO

BOLV [INOg
[eSouog

A
onbiquiezo
onbiquiezo

omqequurz
erdoryy
eiquiez

anbiquiezo

o3uo) 9y} Jo
orqndey] onEIOOWd(

“ds vjoon.g
“ds vjaon.ig

SS61 “ereq wouptiaf viyoanig
“ds vrjoanag

“ds pijaon.g

“ds pyja1sav.ipuiing
€961 ‘OIRPUA], 1271M SNIIOPIUING
€961 ‘OIIPUI], 12771M SNI20PIUANIS

€961 ‘OIIOPUI], 12171M SNI0PIUINIG

€961 ‘OIIOPUI], 12771M SNI0PIUINIG

€961 ‘OIIOPUI], 12771M SNI0PIUINIS

99/ 1 ‘snoeuur sisuadpo vjj1onjop
(99,1 ‘snoeuury) sisuadpd XAuoLovpy
(8GL1 ‘snoeuury) syviari SyviALY SHyjUY
“ds snypup
JEPIIPEION

(9LL1 “I9INIA snes) siprita auoydisd.ia]
BPIYIIBUOA

(1€81 ‘uossa) smpoadoainfins sn.ioydojay
(€061 ‘MoudYIY) SISUIDIDU DASDYI] DASDYI]
(6981 ‘stueqe))) sypiuaLio snp3auds PAILYI]
(Z€61 “$110q0Y) LivYDIDY SNIPSIUDS DASDYI]

(€€81 ‘S1oquaryy
29 Youdwoy) »o1uissaqny snjp3auas ni3vya[

(9061 “19S|0YIqQ) SnUULID SNIDZIUIS DASDYI]

910C ‘Iv 12 ysng IME[RIA “ds vjja1saD.4DUIND (99,1 ‘snoeuuty) snyp3auas v43vyIy
LT0T ysng 7 uossjeisny amqequiry
810C ‘I 12 oueye], BOLIJY JINOS €961 ‘OIIOPUI], 12771M SNI20PIUINIS (9€81 “Wwis) syv.snp v.i3vyIJ
810CT 'V J2 Oueye], BOLJY yInog ds pijaan.g (1081 ‘weweT) -2fv snopIN
9107 ‘Iv 12 ysng IMB[RIN “ds snoaopruing
910T ‘Iv 12 ysng IMEB[RIA *ds pjja1sav.ipuning 9781 ‘suaydarg noyoun)q snjouodvppy
910C /v 12 ysng IMB[RIA “ds pyja1sav.ipuiing (0061 “MOUdYDIDY) 1UL0Ga]]oNf SNLIDIUD
810T '[v Jo ouede], BOLY YInog
910C ‘Iv 12 ysng IME[RIA “ds pjja1sap.4DUIND (881 ‘UIOWD)) SnoUISNLID) SNLIDIUDT
£10T ysng 29 uossyelsno epuedn L10T ‘ysng 29 uoSsjeIsny) ngojxas Lossauounyr] (6781 “1eWIYDSZ)D1))) L2ISD30LYJA 4D SNIDIUDT
AUAIYIY Anuno) s3ads asno sapads 3soy

‘086 103paT oours oLy woyy pajrodar (£ 10z ysng 2y uossjeisno) nsuos) xo[dwod vijaan.Lg Y3 Ul 391 Surmard Jo sa10adg “(ponunuod) xipuaddy

41



European Journal of Taxonomy 507: 1-48 (2019)

L10T ysng 29 uossjelsno) 1dA3q (9981 ‘[1°921D) ul] YISZIN) Snpunut SNuLIUnID (8S L1 ‘snoeuul) $1]0OLIO SNJOLI()
9107 'Ip 12 ysng IMEB[RIA “ds snutnunnovpy €781 ‘UIISUYDIT SMIDAID] SNJOLID)
910T ‘Jv 12 ysng IMEB[RIA “ds snutnunnoopy L181 “IO[[IQIA STID.ND SNJOLI()

depljoLIO
910T ‘Iv 12 ysng BUBYD) “ds pjja1sav.4DUINL (9781 ‘SOUUDIIUI[RA ) SLLOJYD AOIDIIN
JLPLIOIBIIN
810C /v 12 oueye], BILJY (ANOS “ds vjaon.g (99,1 ‘snoeuury) vsown) viuLILIOIN
810C /v 12 oueye], BOLIJY YINOS “ds snoaopruing (99.1 ‘snoeuury) snanqdjpyd s1iduur)
. T10T v 72 10leN ut ’
10T v 12 13leN [e3ouag Y L T e— (99.1 ‘snoeuul]) s1suU2]p32UIS DLJIUIOI]DY )
JBPIULIBIOIN
910¢ 'Ip 12 ysng IMB[RIN “ds pjja1s9D4DUINL (€061 ‘A911o4S) 12d.avys vipavddayg
910C 'Iv 12 ysng IMB[RIA “ds pyja1sav.ipuiing (0061 ‘MoudyIdY) 1.10G2]jan) 2Yy12]DPNISY
910T ‘Jv 12 ysng IMEB[RIA] “ds pjja1saD4DUINL (8181 9OI[IRIA) DID]12IS D]Y2100U0S0J
910C ‘Iv 12 ysng IME[RIA “ds pjja1s2D.4DUIND (6981 ‘WenSLI]) JOUID D]YI1200ULIA]
810T /v Jo oueye], BOLIJY INOS “ds vrjoanag (#9L1 ‘se[red) vivLys ndporosnpy
810C /v 12 oueye], BOLJY (INOS “ds vjaan.g (6081 ‘MBYS) SUI]IS STUIOUID]DPAT
910C /v 12 ysng IMBIRIA “ds pyja1sav.ipuiing 9981 ‘Qnepuey 1u13nay pydAssoy)
9107 'Iv 12 ysng IMB[RIN “ds pjja1sav.ivuiing (1LL1 ‘snoeuur) n.ffvo vyddsso)
910T ‘Iv 12 ysng IMEB[RIA “ds vjja1s9D4DUIND (€681 ‘A91oyS) pppuioun pyddsso)
910C /v 12 ysng Ieosedepejn “ds pjja1sav.ipuiing (9€81 ‘sreAaIdn) 29 XNOpAH) stwpndadsoqn snyodsdoy)
Jeprdedndsny
LT0T ysng 29 uossyeisnn 1437 8561 1ered i/1ayooi.Ly vijoanig 8GL1 ‘SnovUuI PADY D]jIDION
UAIYY Anuno) s3ads asno saads 3soH

‘0861 103paT oours oLy woyy pajrodar (£ 10z ysng 29 uossjeisno) nsuos) xo[dwod vijaan.Lg 9y Ul 391 Surmard Jo sa10adg “(ponunuod) xipuaddy

42



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

‘paystiqnd a1om saruaSo[Ayd asoty dwm Yy Je PAqQLIOSIP A[[EWLIOJ USAQ JOU PBY YIIYM ‘RT(T 7P 12 UOSSJeIsnD) sisuauvjpundul *g [)im oy10adsuod a1e pue ‘pOuTEXd Uodq dABY SUdWIAdS 9saY [

910C Iv 12 ysng IME[RIA “ds pijoon.g (0S81 ‘Treadpuns) sdaoriqn. sapdajdpuy
L10T "I 12 oueye], uruog €961 ‘0IIPU], 14YSMa]1SDQq "JO SNO20PIUINIS (1€81 ‘s1031A) suo.fiqp vzidsoljquiy
EJJUERIE |
910 ‘v 12 ysng IME[RIA “ds pjja1sav.apunng (9LLT “IOININ) PouvAd 0.1235A10] ]
910T v 12 ysng anbiquezo “ds vjja1s9D.4DUIND €061 ‘MOUdYDIY L0408 SDG
910C 'Iv 12 ysng IMB[RIA “ds pjja1sav.ipuing (99.1 ‘snoeuur) sisuadpvo syng
sepLi)siye|d
810C Jv 12 oueye], BOLIJY INOS “ds vrjoan.g (9€81 ‘Pws) 17vyvut L28sPd220]J
£10T ysng 29 uossjeisno BISIUN], €561 IOIYOIT ILIPUDXIID DIjaINLG 6681 ‘13uepqg vipq.inq viuosad 102 J
yodor siy ], BOLIJY (INOS ‘Aou ds sisuatoppofod vijoan.ig 2061 “MOUSYDIIDY SISUDDUIDY SHANUD]IUL ADSSDJ
8107 v 12 oueNRL ‘9107 7V 12 ysng BOLJY JINOS “ds snutiuigsoy
810C ‘Jv 12 oueye], BOLIJY JINOS “ds vjoon.g (9LL1 “ISINIA SNRIS) SHNUD]IUL AISSDJ
9107 ‘Iv 12 ysng IMB[RIN “ds vijoanag (L181 “IO[[I9IA ) $12SLLS L2SSDJ
L10T ysng 2 uossjeisno 1dA37 (9981 ‘(199210 ut] YISZIIN) Sda21fint SNULIIULIISOY
£10Z ysng 29 uossjeisnon uoruny (881 “IIs10WING) XP.L0Y10]2AD DIjPINLG (8GL1 ‘snoeuury) sno1sauLop LossvJ
810C ‘Jv 12 oueye], BOLIJY INOS “ds pjja1sav.apunng
810C Iv Jo Oueye], BOLY YyInog ds vyjoon.ig (9€81 W) snsnffip 1assog
910C 'Iv 12 ysng IMB[RIA “ds vijoanag SHQ1 WAl sLij1oadns stioumAn)
JepLIdsSBJ
810T Jv 12 UOSSJEISND) 000010 810T ¢1v 12 uossyeisnny vaord vijoan.g LS81 ‘Aiang snsjaoxa 1olbur SnAvg
‘v 12
910z 12 g o0z o woswgor "V UOS
9107 ‘v 12 ysng IME[RIA ¢ ds vyjaanig
810T Jv 12 UOSSJEISND) BOLIJY INOS 810T 1P 12 uossyeIsnn) sisua3uvpundus v1joanig (8181 “IOITIOIA ) 4231 snipdiuvjapy
epLied
UAIYNY Anuno) $3193ds asno sa10ads 3soH

‘0861 193paT dduls eoLyy woly parodar (£ 10z ysng 29 uossyeisnr) nsuds) xo[dwod vjaan.4g Y3 Ul 391 UImayd Jo sa10adg “(panunuod) xipuaddy

43



European Journal of Taxonomy 507: 1-48 (2019)

810T 1v Jo oueye],

BILJY YINOS

910T 7v 12 ysng IMB[RIA “ds snoaopuingg
‘9102 77 Wﬁmwmswcmmwmwmﬁw woswgof BOLIJY YINOS “ds vjoon.g 6181 “I0[[QIA SnIpjoA sn220]J
910C 7v 12 ysng anbiqurezop “ds snoaopiuinig 6€81 “YNWS SLIDINIO0 SN220] ]
o3uo) ayj Jo . .
£10Z ysng 29 uossjeisnn g i 961 ‘OIIOPUI], SLI0JXD) SNI20PIUINIG (861 ‘snoeuury) snypydaoounjaur SnadojJ
L10T ysng 29 uossjeisnoy anbiquezo €961 ‘OIIPUIL 14YSMJISDq SNI20PIUINGG (L981 ‘pIeAeT) sdaoriS1u smpjnonos snad*ojd
L10T ysng 29 uossjeisno [eSouag
L10T ysng 29 uossyeisno uooIdWE)) €961 ‘OIPUIL 14YSMISDq SNI20PIUINGG (9LLT TIMIN) SHIDJINOND SNIDJINoND snaiojd
o3uo) ay) jo . .
L10T ysng 29 uossyeisno oqndey aneIOmaQ €961 ‘OIPUIL, 14YSMa]1SDq SNI20PIUINGS L881 “MOUYIINY 11/10putjoq SNInJjnond snadojq
810C v 12 oueNR] ‘9107 7V 12 ysng BOLIJY JINOS “ds vijoon.g (9LLT IQIIMIA) Snipjnond snasojd
810T ‘Iv 12 oueyEL BOLIJY JINOS “ds vjoanig (99,1 ‘snoeuury) sisuadpo sna2sojg
9107 ‘Iv 12 ysng IMEB[BIN “ds pijoan.g 8881 ‘10J0yMNg smpndpasofint 42sspdado]g
910T v 12 ysng IMB[RIA “ds pjjo1savanung
wodar siy T, UOOIOWE)) ‘Aou “ds puuis vijoanag (1€81 ‘Av1D) suaptu snquipopy
y10dar siy ], AUy ‘Aou “ds a.1oyo1sd.ia) vijoan.g (€061 “Ao11oys) 12.00Dj2P 2US0.4d $2102)dN5y
j10dor s1y eAuoy| ‘Aou “ds aoyo1sdiay vijoanag (1681 ‘odreys) 1mosyon! sajoapdnsy
L10T ysng 29 uossjeisnoy BUBYD) L10T ‘ysng 29 UOSSJeISND) UOUl SNI20PIUINIG (8GL1 ‘snoeuury) snaovap.oy sajdajdnyg
L10T ysng 29 uossyejsnoy BI[BWOS L10T ‘ysng 29 uossyeIsnn) an.iojndp vijaonig (6181 110S]) snuvosisuv.if sa302)dnzy
910T 7v 12 ysng anbrquezop
910¢ 17 72 ysng A
L10T ‘Iv 12 oueye] uruog “ds snoaopiuingg
910T ‘Iv 12 ysng onbiquiezopy
910¢ 'Iv 12 ysng IMBIRIA “ds vijoanag (€8L1 Yoeppoyq) suap.av s2300)dnzy
910T 7v 12 ysng IMEB[RIA “ds snoaopnuingg
910T v 12 ysng IMEB[RIA “ds pjaon.g (8481 ‘uisse)) snipjouoqv sagoajdng
UAIYNY Anuno) $3199ds asno sa1ads 3soH

‘0861 198paT oouls oLy woy pajrodar (£ 10z ysng 2y uossyeisn) nsuds) xo[dwod vijaan.Lg ) Ul 391 SuImard Jo sa10adg “(poanunuod) xipuaddy

44



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

(8107) 77 12 syuowo]) Aq (968 ‘UISSe)) S7In10U "g JO WAUOUAS © SB PIJEaI) SEA YOIYM ‘G ] ‘UISWOS UBA 20punIn bpajg Se PIPIOdAL Sem IS0y Y[,

910C ‘I 12 ysng IMB[RIA “ds sa.unfopuv.ipy (LS8 ‘uisse)) sua.ia sojjimng
910T v 12 ysng BUBYD) “ds pyja1sav.apunng
. 03u0) ayp Jo . ‘
910T ‘v 12 WS oyqnday onEIOmAQ ds vyjoon.ig (YP81 “PUBNOLUS) SLUSOLD] SD]ILNG
910C 7v 12 ysng BUBYD) “ds pjja1sav.avuing (1781 SJourwwio]) snypq.ivq 423111
810T '[v J2 ouede], BOLY YyInog ds vijaan.ig (YE8T “UNWS) SLUUIAIADY DIYDI0.L0]1)
910T 7v 12 ysng BUBYD) “ds vyjarsav.apunng
. 03uo0) ays Jo . ¢
910T ‘7v 12 WS1'] snqndsy onRIOWAQ ds vyjaon.g (L€81 ‘uosurems) snjdponpuds vpajg
) 05uo0) ays Jo ) ‘
9107 ‘1P 12 W3] snqnday oneIoWaq ds vyaon.g + (9681 ‘uisse)) snimjou vpajg
910T 7v 12 ysng BUBYD) “ds pjja1saD.4DUINL (5681 ‘qnepaey) snuuixa vpajg
910C 7v 12 ysng BUBYD) “ds pjja1sav.avuing ($S81 ‘qnepaeyy) snjjidvound vpajg
910T 77 72 ysng TME[RI ds vyjorsavpuiny (v681 Ko11oyS) sisualuvjiu vjy2120]2z11y
JepnouowdILg
810C v 12 oueye], BOLIJY INOS “ds vijoanag (9€81 ‘ynws) suofiuvnbs sadido.rodg
L10T ‘ysng 29 uossjeisnn ’
L10T ysng 29 uossyeisno IMB[RIA CODAPOULLOS SHOBOPIILIN (9€81 ‘W) 1uvyivy vajonb vajne
L10T ‘ysng 29 uossjeisnn ‘
£10T ysng 29 uossyelsno [e3ouag OOAPOUIOS SHOFOPILITI (861 ‘snoeuur) vajonb vajonb vajan(y
910T 7v 12 ysng IMEB[RIA “ds snoaopiuinig
810T '[v Jo ouede], BOLY YInog
BO10T 7P 12 BIYOAS [eSouag
. 4 BO10T “/V 42 BIYIAS UL .
£10T ysng 2 uossyeisno <9[0z v jo ysng IMEB[RIA ASJIeg % BYPAS paponb piooNIg (861 ‘snoeuury) vajonb vajangy
910T v 12 ysng IME[RIA “ds snoaopruimig
s uossyeIsn 05U 3y Jo ‘0IIOpUR], SAOYIUDX SNO20PIUN, ( ‘qnepaey) sdoyjupx snaso
L1ocysng » JeISn arqnday onessoWwaq €961 "OIlopus], saoy; prLIg 981 "qne[ieH Y Id
IUAIYNY Anuno) $3199ds asno sa10ads 3s0H

‘086 103poT oouls oLy woy pajrodar (£ 10z ysng 29 uossyeisn) nsuos) xo[dwod vijaan.Lg Y3 Ul 391 SuImard Jo sa10adg “(ponunuod) xipuaddy

45



European Journal of Taxonomy 507: 1-48 (2019)

‘paysijqnd sem Aud3o[Ayd sy dwiry dy) J8 pAqLIOSIP A[[BULIOJ U 10U PRY YIIYM £ [() ‘Ysng 29 U0ssjeIsnn) viypudopnasd g yim d41oddsuod s1 pue pauItuexa uddq sey uawroads siyJ,

L10T ysng 2p uossjeisnny
910C v 12 ysng

LT0T ysng 2p uossjeisnn
LT0T ysng 2 uossyeisny
L10T ysng 29 uossjeisnny

6661 ‘Iv 12 ©J0KZ1010}7
L10T ‘S10T ysng 29 uossjeisnn
L10T ysng 2 uossjeisnp
L10T ‘S10T ysng 29 uossjeisnn

L10C ysng 29 uossjejsnoy

910¢ v 1o ysng
LT0T ysng 2p uossjeisnny

910¢ v 2 ysng
810T '[v J2 ouede],
910¢ 7 12 ysng :z00T v 72 uosuyor
810T 'Iv J2 oueseL ¢/ 10T yshg 29 UOSSJeISnD
910¢ v 2 ysng
910¢ ‘1v 12 ysng

910¢ *Iv 12 W3I]

epuedn

IMB[BIN
BOLJY Inog
eAUSY

eidoryiyg

BOLJY (Anog
BIqIuEN
eAUSY
eAUSY

anbiquezoy

IME[RIA

BUQ[OH IS

AN
BOLJY yInog
BOLJY yInog
BOLJY Inog

IME[RIA

BUBYD
o3uo) 9y} Jo

s11qnday oneIoowd(q

8961 ‘LIBSUY SNpUan3uijsip Sno20p1uinis

“ds snoaopruimig

8961 ‘LIBSUY LI2]Yf012 SNI20PIUINIS

8961 ‘LIBSUY LI2]1f212 SHI20PIUINIS

oeuroanig,,
GT0T ‘ysng 29 UOSSJRISND) D.(0]D D1JoNLg
8961 ‘LIBSUY 1/vzfD SNI20PIULINIS
G10T ‘yYsng 29 UOSSJRISNL) L2]U2A1]A.10D D1]oaNLG

L10T ‘ysng 29 uossjeisnn
snpuadoidydiod snoaopiuinig

“ds snoaopiingg

GS61 ‘LeSuY yuvdvyd vijpan.g

“ds pjja1sav.ivuing
“ds pjaon.g
. ds vyjponag
L10T ‘ysng 29 uossjeysnoy nyrpusopnasd vijoon.g

“ds pjaon.g

“ds vijoon.g

(6,81 reIsnQ) st41 s1ui10304dwn
Q€Y ‘uosurems sn.io3do.ojyd sutiojoidun

(Y161 ‘UuBWNON 2% MOMEH)
mupUIpLoU SNavqAIpyd Stu10joidun|

8781 ‘Sroquayy
2 youdwoy snavqdjpyo snanqAjpyd s1ui0j0idunT

681 “UI[QWD) .[0]021q S1U.10j01dWDT

(9€81 ‘Yynwis) syv.ysny stui10304dwn|

(L8L1 ‘UayISNIIN) va.2u1d v.ioydoipa.i))
(0L81 ‘@3e009q) 1X1DLI2A 42]SDS0IND] SNOUIILAAUUL)

(€8L1198ppOg) 4215030012] SNOUIILIAUUL)
(99L1 ‘snoeuul) S1ISLI} S1SLL S2LIYIOPLIDY

epruIms

PP 1 ‘PUBPOLIS SLUSOUIJIODLT SD]JIPLS|2IS
(7981 ‘qQnepueq) .L0joo1L) SNIOUOUIAT

(8181 IO[[IOIA) SUDILLSIU SNJOUOUINT
(68L1 ‘soureyuoysa(q) snnq.ivq snjououdfg

(0581 “ouredeuoq) snuiio1o1 snydaisojjdy g

910T v 12 ysng IMEB[RIA “ds vjja1s9D.40 UMD (9,81 ‘odieys) smvrysoavyf snyda.ysvjjdyg
9107 ‘Iv 12 ysng rUBYD) “ds pjja1sav.ipuing (1881 ‘odreys) sruvnsiqqo snydayso)dyg
UAIYIY Anuno) $9193ds asno| $o199ds 3soH

"0861 198pa 2ouls eoLyy woiy payodar (£ 10z ysng 2p uossjeisno) nsuos) xd[dwoos vijaan.g dy3 ur 991] Surmayo Jo saroadg “(penunuoo) xipuaddy

46



GUSTAFSSON D.R. et al., Four new Brueelia (Phthiraptera: Ischnocera) from Africa

810C Iv Jo oueye],

‘OT0Z 17 2 USIE TO0T ‘10 47 UOSTYOL BOLIJY (INOS “ds vrjoanag (L181 0[[IIA) wnapn.ionogns viajag
depHAIAS
L10T ‘S10T ysng 29 uossjeisno BI[RWOS G10T ‘ysng 29 UOSSJeISND) 1yoDY] D1j2aN.Lg 9681 “WAlg snydvoiqpp snjjidpvoiqp 0a.dg
LT0T ysng 79 uossjeisnp BOLJY INog
L10T ysng 2p uossjeisnoy AU 8961 ‘LIBSUY D22d0 SN220PIUINIS 6L81 ‘MOUYIIY .L0]021q L01sPdlNd2dg
L10T ysng 29 uossjeisnoy AU 8961 ‘LIBSUY SLIISN]]1 SNI20PIUINIS munmxm&WM.MM@MWMMMNNWMMW@MD&Q fup
9107 ‘I 12 ysng IMB[RIN “ds vrjoonag (9¢81 ‘[1eddy) stuso.nnuay snyypusdoyodu()
£10T ysng 2p uossjeisnoy AU 896 ‘LIBSUY 2D.4YDZ SNII0PIUINIS (99,1 ‘snoeuury) oriour snyypu3oyd>4uQ
£10T ysng 29 uossjelsno BI[BWOS 896 ‘LIeSUY a0dD]d SN220PILINIS (6S81 ‘qnepaey) 1yA]q snypudoysdu()
910¢ ‘Ip 12 ysng IMEB[RIA] “ds snoaopnuingg
9107 ‘Iv 12 ysng IMEB[BIN “ds pijoon.g (1,81 ‘@8e00gq) syp.mpnd vjyo120aN
£10T ysng 29 uossyeisnoy BI[EWOS Q96| LIBSUY 20S2.42Y] SNI20PIUINIS (81 ‘1eddny) snqiadns suioorduny
L10T ysng 2p uossjeisnoy epuedn
L10T ysng 29 uossjelsno uooIowe)) R96 [ ‘LBSUY 1U23DYZ]I2UIdU SNI2OPIUINIS (2281 90I[11IA ) snpipuajds snpipuajds siuio1oiduvy
£10T ysng 2p uossjeisnoy rIqUIBZ 8961 ‘LIBSUY 1U2SDYZ]I2UIdU SNIIOPIUINIS (061 “uurwnoN)
sisuapunjing snpipuajds siui1o0304dwn|
910¢ ‘Ip 12 ysng 'URYD) “ds snoaopiuingg
910C /v 12 ysng BURD) ‘ds vijoanag (9LL1 “WRIMA snneys) snaund.and stu10j04dup
Q10T '[P 12 oueye], ¢/ [()Z ysng 2 uossyeisno BOLJY (INOS (6981 ‘MoOpIYy) S1SU2IV32UIS SNI2OPIUINIS
810T /v 12 oueye], BILJY (INOS “ds vjoon.g (99,1 ‘snoeuury) suapiu S1u.1030idwn |
LT0T ysng 7 uossjeisny amqequiry
L10¢ ysng 7 uossjeisnsy elquiez
£10T ysng 2p uossjeisnoy anbiquiezo
£10T yshg 29 uossyeisnoy rUBMSIOH R961 ‘LBSUY Suolfiaind sno20p1uinig (9681 ‘310qIUeA) 1524221 S1ULIOJOLAWDT
ER1IEREIEN | Anuno) $9199ds asno| $9199ds 3soH

"0861 193pa 2ouls eoLyy woly payodar (£ 10z ysng 2p uossjeisno) nsuos) x9[dwoos vijaan.g oy ur 991] Surmayo Jo saroadg “(penunuoo) xipuaddy

47



European Journal of Taxonomy 507: 1-48 (2019)

910C /v 12 ysng IMB[RIA “ds vijoon.g 0581 ‘@uedeuoq sisuajp3auas sdo.21soz
Jeprdo.adysoz
90 UOSUAIOS 29 UrUYSLe[Rg uooIWe)) “ds vijoon.g (1061 MoMBH) 1UOS]IM DIPLY
110do1 SIY ] BIqQUIBZ (0881 “98e1]) vIVAINIIq DIjPINLG (8SL1 ‘snoeuury) vavsipv.vd vnpiy
810CT 'V J2 Oueye] BOLJY yINog
910¢ 77 J2 ysng IME[BIN
90 UOSUI0g 29 UrUYSLR[RY uooIdWe)) “ds pijaan.g (#9L1 ‘se[jed) pno.covw vnpiy
907 UOSUAIOS 29 UBUYSLyR[Rg uooIdWe ) “ds snoaopiuingg
900 UOSUAIOS 29 UBUYSLIYe[eg uooIdWe)) “ds vyjaon.g 7261 901D SISUUNLDUIDD DIPLY
depInpIA
910T v 12 ysng IME[RI “ds vjja1590.40UWINL (99,1 ‘snoeuury) sLASOA144n2 DU,
810T 'V J2 oueye], BOLJY 4Inog
9107 'Iv 12 ysng IMB[RIN “ds vyja1san.wunnry
10T ‘Iv 12 1[N [e3oueg ‘ds pijoan.g (6081 ‘meys) snypunyd sdouori g
JepIduep
810C ‘Iv 12 oueye], BOLIJY YINOS “ds vyjoan.ig 0S8 “auedeuogq 1yzruis snpany
L1027 ysng 2y uossyeisnny 1dA37 (9S61 ‘Lresuy) apnuip.ing v]ja1savD4DUINL) 1€81 ‘wyaxg sojowogiyd snpinj
910T v 12 ysng BUBYD) “ds snoaopnuing
10T ‘Iv 12 10[eN [eSouag (9661 ‘LIRSUY) 2D NUIP.IN] D]]21SIDADUIINL) 0S81 ‘aaedeuog sorad snpiny
L1027 ysng 29 uossyeisnny BOLIJY INOS (9SG ‘Lresuy) anspui]l v]ja1SaDADUIINL) L16]1 ‘MOudyoIdY S1su20puod Snaopaijo snpinj
£10T ysng 29 uossjeisnoy 022010 (1S61 “IIY2IY) josuD D]]21S2DADUIINL) €€81 ‘Srquayy 29 youdwoy snovLids vjniou snpinj
910C '/ 12 ysng IMB[RIA “ds snoaopruing (9€81 ‘Ynws) vuvduoqiy snpanj
910T v 12 ysng IME[RIA “ds vjja1591.4DUWINL (481 ‘pueppLnS) sisuaod snydAsso20aN
910C Iv 12 ysng IME[RIA “ds pjja1590.40UWINLY (#981 ‘qnepuey) Mau.ins vjyo1yoan
deplp.ang,
ERIIGREIEN | Anuno) $9199ds asno| sa199ds 3soH

‘086 108paT oours oLy woy payrodar (£ 10z ysng 2» uossyeisno) nsuds) xd[dwood vijaan.Lg o) Ul 391 SuUImayd Jo sar0ads “(papnouod) xipuaddy

48



