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Abstract
The Afrotropical representatives of the hover fly genus Mesembrius Rondani, 1857 (Diptera) are divided 
into two subgenera, namely Mesembrius s.s. and Vadonimyia Séguy, 1951 and, in this present work, the 
subgenus Mesembrius s.s. is revised. A total of 23 Mesembrius s.s. species are recognised for the Afrotropics. 
Known species are re-described and six species new to science are described: Mesembrius arcuatus sp. nov., 
M. copelandi sp. nov., M. longipilosus sp. nov., M. sulcus sp. nov., M. tibialis sp. nov. and M. vockerothi 
sp. nov. Mesembrius africanus (Verrall, 1898) is considered a junior synonym of M. senegalensis (Macquart, 
1842), M. ctenifer Hull, 1941 a junior synonym of M. caffer (Loew, 1858), M. lagopus (Loew, 1869) a 
junior synonym of M. capensis (Macquart, 1842) and M. platytarsis Curran, 1929 a junior synonym of 
M. simplicipes Curran, 1929. The females of Mesembrius chapini Curran, 1939, M. rex Curran, 1927 and 
M. regulus (Hull, 1937) are described for the first time. Lectotypes are designated for Mesembrius caffer, 
M. capensis, M. cyanipennis (Bezzi, 1915), M. minor (Bezzi, 1915), M. senegalensis, M. strigilatus (Bezzi, 
1912) and M. tarsatus (Bigot, 1883). Separate identification keys for males and females are presented. We 
obtained 236 DNA barcodes for 18 species. The relationships amongst the different Mesembrius species 
are briefly discussed, based on morphological and DNA barcode data.
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Introduction

Over the last two decades, there has been an increased activity on the taxonomy and 
systematics of Afrotropical hover flies (also called flower flies) (Diptera, Syrphidae). 
Indeed, Whittington (2003) in his assessment of the Afrotropical syrphid fauna points 
out that the taxonomy of most of the Afrotropical hover fly genera is poorly known and 
that generic identification keys are largely incomplete. However, in recent years, the 
number of taxonomic studies on the group is increasing with new identification keys 
for a number of genera, including Afrosyrphus Curran, 1927 (Mengual et al. 2020), Ce-
riana Rafinesque, 1815 (Thompson 2013), Chasmomma Bezzi, 1915 (Kassebeer 2000), 
Eristalinus Rondani, 1845 (subgenus Merodonoides) (Thompson 2019), Megatrigon 
Johnson, 1898 (Doczkal et al. 2016), (part of ) Merodon Meigen, 1803 (Radenković 
et al. 2018), Phytomia Guérin-Méneville, 1834 (De Meyer et al. 2020a), Senaspis Mac-
quart, 1850 (De Meyer et al. 2020b), Syritta Le Peletier & Serville, 1828 (Lyneborg 
and Barkemeyer 2005) and Spheginobaccha de Meijere, 1908 (Thompson and Hauser 
2015). Nevertheless, gaps in our taxonomic knowledge of several other genera remain 
(Ssymank et al. in press), the genus Mesembrius Rondani, 1857 being one of them.

The genus Mesembrius (Figs 1, 2) is an Old World genus with some 58 described 
species, occurring in the Afrotropics, Australasia, Oriental Region and the Mediter-
ranean Basin of the Palaearctic Region. Twenty-five species occur in the Afrotropical 
Region and are widely distributed on the African mainland and Madagascar. The genus 
comprises two subgenera, namely Mesembrius sensu stricto (hereafter as Mesembrius 
s.s.) with 21 species and Vadonimyia Séguy, 1951 with four species, of which the males 
have extremely enlarged terminalia (Hippa 1985). Whittington (2003), citing Thomp-
son (1988), lists Mesembrius strenuus (Walker, 1857) from the Afrotropical Region, 
but the original description does not specify the origin of the species and Thompson 
(1988) stated “Palaeotropics” as its distribution. Dirickx (1998) considered Vadon-
imyia as a separate genus, following Hippa (1985). Vadonimyia and Mesembrius are 
considered monophyletic (Hippa 1985), but it remains subjective as to whether Va-
donimyia should receive generic or sub-generic status. We, therefore, treat Vadonimyia 
as a subgenus until the phylogenetic affinities between both taxa are resolved (see also 
Hippa 1985). Here, we focus on the taxonomy of the subgenus Mesembrius s.s.

The taxonomy of the Afrotropical species of Mesembrius s.s. is puzzling and in need 
of revision. Six of the species are only known from their type(s) and many of the origi-
nal descriptions lack sufficient detail to allow unambiguous identification. Detailed re-
descriptions are mandatory to allow an unambiguous recognition of the different taxa. 
Females are particularly difficult to identify and several appear incorrectly identified 
(Curran 1939; see also Dirickx 1998: p. 83). For instance, Hervé-Bazin (1914a), Bezzi 
(1915) and Curran (1927) report females of M. ingratus (Loew, 1858) from the Demo-
cratic Republic of the Congo, Uganda and South Africa, respectively, but according 
to Curran (1939), all may belong to M. tarsatus (Bigot, 1883). Moreover, there is no 
identification key to all Afrotropical Mesembrius s.s. species. Bezzi (1915) and Curran 
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(1927, 1939) provide incomplete keys, of which the key in Curran (1939) is the most 
complete with ten of the 21 species keyed out.

Several species show strong sexual dimorphism with males exhibiting long pile on 
the legs and modified metafemora with grooves and excavations (e.g. Figs 151–159,  
183–187), while females have less conspicuous leg pile and unmodified metafemora 
(e.g. Figs 200–204; see also Discussion). Males, therefore, show more accessible and 
diagnostic morphological taxonomic characters than females. In addition to morpho-
logical examination, we use DNA barcoding (Hebert et al. 2003) to unambiguously 
associate females to males of the different species. Consequently, we provide sepa-
rate identification keys for males and females. Finally, we briefly discuss relationships 
amongst the species and propose some future ideas on the study of the breeding biol-
ogy of this genus.

Materials and methods

Examined collections

Specimens from the following institutional and private collections were studied:

AMGS Albany Museum of South Africa, Grahamstown, South Africa;
AMNH American Museum of Natural History, New York, USA;
ANSP Academy of Natural Sciences of Philadelphia, Philadelphia, USA;
ASPC Axel Ssymank Personal Collection, Wachtberg, Germany;
BMSA National Museum Bloemfontein, Bloemfontein, South Africa;
CAS California Academy of Sciences, San Francisco, USA;
CNC Canadian National Collections of Insects, Arachnids and Nematodes, 

Ottawa, Canada;
CSCA California State Collection of Arthropods, Sacramento, USA;
DMSA Durban Museum of South Africa, Durban, South Africa;
ICIPE International Centre of Insect Physiology and Ecology, Nairobi, Kenya;
IITA International Institute of Tropical Agriculture, Cotonou, Benin;
KBIN Koninklijk Belgisch Instituut voor Natuurwetenschappen, Brussel, Belgium;
KMMA Koninklijk Museum voor Midden Afrika, Tervuren, Belgium;
MAPC Michelson Azo’o Ela Personal Collection, Maroua, Cameroon;
MNB Museum für Naturkunde, Berlin, Germany;
MNHN Muséum national d’Histoire naturelle, Paris, France;
MSNG Museo Civico di Storia Naturale “Giacomo Doria”, Genoa, Italy;
MZH Finnish Museum of Natural History, Zoological Museum, Helsinki, Finland;
NHMUK The Natural History Museum, London, UK;
NMB Naturhistorisches Museum Basel, Basel, Switzerland;
NMK National Museums of Kenya, Nairobi, Kenya;
NMSA KwaZulu-Natal Museum, Pietermaritzburg, South Africa;
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NRMS Naturhistoriska Riksmuseet, Stockholm, Sweden;
OBPE Office Burundais pour la Protection de l’Environnement, Bujumbura, 

Burundi;
OXUM Oxford University Museum, Oxford, UK;
RMNH Naturalis Biodiversity Center, Leiden, The Netherlands;
SCPC Simon Cavaillès Personal Collection, Kergoc, France;
UNS University of Novi Sad, Novi Sad, Serbia;
ZFMK Zoologisches Forschungsmuseum Alexander Koenig, Bonn, Germany.

Part of the material has been collected by the authors between 1994 and 2018. 
Mostly, hover flies were collected from agricultural land and its adjacent environment. 
Private grounds were never accessed without prior consent by the owners and were 
visited with national recruited staff and as part of the ongoing projects on pest control 
and biodiversity of the institutions. IITA is a non-profit international organisation and 
a member of the Consultative Group on International Agricultural Research (CGIAR) 
Consortium. Research work in Ghana, Benin and Nigeria is based on bilateral agree-
ments in the form of memorandums of understanding (MoU), signed by the Ministries 
of Agriculture of all respective governments (more information can be found on http://
www.iita.org), in which research work in the field is an integral part of IITA’s contract-
ed mandate. In Togo, IITA has a close partnership with the National Plant Protection 
Service and the University of Lomé through which material was obtained. Therefore, 
no specific permissions were required for the collected hover flies. In Uganda, collect-
ing permits were obtained from the Uganda Wildlife Authority (UWA/COD/96/05) 
and the Uganda National Council for Science and Technology (UNCST) (NS642). 
Permits for collecting in Malawi were obtained from the Forestry Research Institute of 
Malawi (FRIM). None of the collected species occurs on Red Lists or are considered to 
be endangered/threatened, neither is any ranked in IUCN lists or protected by CITES.

Morphology

Morphological terminology follows Cumming and Wood (2017), except that we use 
the suffixes pro-, meso- and meta- to refer to the first, second and third pair of legs 
or leg parts, respectively. Morphological observations were made with a Leica MZ8 
stereomicroscope. Since original descriptions were often very brief, written in differ-
ent languages and using various terminologies, all species recognised as valid were re-
described in order to allow comparison for all character states. Body length and wing 
length ranges given are minimum and maximum values observed in the studied mate-
rial. Body measurements were taken between the frons and the posterior end of tergite 
IV, while wing measurements were taken between the tegula and the apex of the wing. 
Stacking pictures were made using the set-up as outlined in Brecko et al. (2014) and 
stacking was done with the Zerene Stacker software (https://zerenesystems.com/cms/
home). Male genitalia were macerated for 24–48 hours in a 10% potassium hydroxide 
(KOH) solution at room temperature. Afterwards, genitalia were transferred to acetic 
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acid for 24 hours and thereafter stored in glycerine. Digital images of genitalia were 
made with a Leica MZ16 microscope and mounted Leica DFC500 digital camera, 
using LEICA APPLICATION SUITE (LAS) automontage software (version 3.8). 
Terminology for the male genitalia follows Cumming and Wood (2017). Literature 
references are given for original taxon descriptions under each species. For type mate-
rial, text on identification and location labels is given ad verbatim. Text is indicated in 
quotation marks (“ ”) and each line on the label is separated by a double forward slash 
(//). Text not present on labels (i.e. collection depository) is given in square brackets 
([]). The abbreviation spp. in the figure legends refers to different species.

DNA barcoding

Procedures for DNA barcoding followed Jordaens et al. (2015). Briefly, genomic DNA 
was extracted from a single leg using the NucleoSpin Tissue Kit (Macherey-Nagel, 
Düren), following the manufacturer’s instructions. PCR reactions were undertaken 
in 25 µl reaction volumes, that contained 1.5 mM MgCl2 in 1× PCR buffer (Invitro-
gen), 0.2 mM of each dNTP, 0.2 µM of each primer and 0.5 units of Taq polymerase 
(Invitrogen). The DNA barcode fragment of the mitochondrial cytochrome c oxidase 
subunit I (COI) gene was amplified using primer pair LCO1490 and HCO2198 (Fol-
mer et al. 1994). The PCR profile was an initial denaturation step of 5 min at 95 °C, 
followed by 35 cycles of 45 s at 95 °C, 45 s at an annealing temperature of 45 °C and 
1.5 min at 72 °C and ending with a final extension step of 5 min at 72 °C. PCR prod-
ucts were purified using the GFX PCR DNA Purification Kit (GE Healthcare) and 
diluted in 15 µl of sterile water or using the ExoSap protocol (Invitrogen) following the 
manufacturer’s instructions. PCR-products were bidirectionally sequenced using the 
ABI PRISM BigDye Terminator v.3.1 Cycle Sequencing Kit and run on an ABI3130xl 
Genetic Analyzer. Sequences were assembled in SEQSCAPE v.2.5 (Life Technologies) 
and inconsistencies were checked by eye on the chromatogram.

For the molecular analysis, we obtained 159 DNA barcodes which were submitted 
to GenBank under accession numbers MW186259–MW186437 (Suppl. material 1: 
Table S1). This dataset was complemented with 57 DNA barcodes from Jordaens et al. 
(2015) (GenBank accession numbers: KR831045–KR831101), 16 unpublished bar-
codes obtained from CNC and four unpublished barcodes from MZH (see Suppl. ma-
terial 1: Table S1). Hence, the total Mesembrius DNA barcode dataset comprised 236 
sequences of 18 species (Fig. 229). For five species (M. ingratus, M. longipilosus sp. nov., 
M. maculifer, M. rex and M. vockerothi sp. nov.), no DNA barcodes could be obtained.

A Neighbour-Joining (NJ) tree (Saitou and Nei 1987) was constructed using the 
K2P model in MEGA v.7 (Kumar et al. 2016) (see Fig. 229) and pairwise p-distances 
(i.e. the proportion of sites at which two sequences differ) within and amongst spe-
cies were calculated (Suppl. material 2: Table S2). In addition, a Maximum Likeli-
hood (ML) analysis was performed using GARLI v.2.01 (Zwickl 2006), after removing 
identical sequences with DAMBE v.7 (Xia 2018). Branch support in the NJ-analysis 
was evaluated using 1,000 bootstrap replicates. For the ML analysis, the dataset was 
partitioned according to the codon position and the most appropriate model of evolu-
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tion for each partition was selected using the Akaike Information Criterion in jMod-
elTest v.2 (Guindon and Gascuel 2003; Darriba et al. 2012). These models were the 
F81+I+G (first position), GTR+I+G (second position) and GTR+G (third position), 
respectively. Then, GARLI v.2.01 was used to perform the ML analysis (two replicates; 
500 bootstrap pseudoreplicates) taking into account the most appropriate models of 
evolution for each of the three codon positions. In each analysis, Eristalis tenax (Lin-
naeus, 1758) was constrained as the root (GenBank accession number MW186258). 
Bootstrap values were considered to be meaningful if ≥ 70% (Hillis and Bull 1993).

Results

Taxonomy and systematics

Mesembrius Rondani, 1857

Mesembrius Rondani, 1857: 50. Type-species: Helophilus peregrinus Loew, 1846, (by 
monotypy).

Prionotomyia Bigot, 1883: cxxi. Type-species: Prionotomyia tarsata Bigot, 1883 (by 
monotypy).

Vadonimyia Séguy, 1951: 16. Type-species: Vadonimyia discophora Séguy, 1951 (by 
original designation).

Tityusia Hull, 1937: 118. Type-species: Tityusia regulus Hull, 1937 (by original desig-
nation).

Generic diagnosis. Afrotropical species of Mesembrius s.s. (i.e. excluding representa-
tives of the subgenus Vadonimyia, cf. Introduction) have the following combination 
of diagnostic characters: postpronotum pilose; compound eye bare (Figs 46–82); wing 
vein R4+5 strongly sinuate; wing vein M1 processive distally (Figs 127–150); wing 
cell r1 open (rarely, cell r1 is narrowly open as in Fig. 142); thorax with katepimeron 
conspicuously pilose; and metabasitarsus with basoventral globuliferous setae (e.g. 
Figs 185, 196).

Key to the Afrotropical species of Mesembrius s.s.

Key to males

Note: the males of M. maculifer Hull, 1941 and M. morio (Bezzi, 1915) are unknown; 
if the male of M. maculifer is similar to the female, then the male would be very differ-
ent from any other Mesembrius male.
1 Profemur with long, downwardly curved pile in distal half which is at least 1.4× as 

long as femur width (referred to hereafter as “apical pile brush”) (Figs 151–159) ......2
– Profemur lacking apical pile brush, pile less than 1.4× as long as femur width 

(Figs 6, 9) ........................................................................................................10
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2 Probasitarsus with tuft of black pile (Figs 164, 165: arrow); apical pile brush ei-
ther dense (individual pili are difficult to discern; Figs 151, 155, 156: arrow) or 
loose (individual pili easy to discern: Figs 157–159: arrow) ...............................5

– Probasitarsus either without tuft of pile (Fig. 153) or with tuft of orange pile on 
posterior side (Fig. 163: arrow); apical pile brush dense, i.e. the pile is so dense 
that individual pili are difficult to discern (Figs 152–154: arrow) ......................3

3 Profemur with apical pile brush dark brown; protibia strongly flattened and with 
long black pile in proximal half and long yellow-orange pile in distal half; probasi-
tarsus without tuft of orange pile (Fig. 153); metabasitarsus with very long, thick 
pile on posterior half (Fig. 183: arrow); wing cell r1 narrowly open (Fig. 142); eyes 
holoptic (Fig. 61) ......................................................................... regulus (Hull)

– Profemur with apical pile brush black (Figs 152, 154: arrow); protibia not strong-
ly flattened and with long black pile on proximal 1/3 (Fig. 163) or with long 
golden pile over entire length (Fig. 154); probasitarsus with tuft of orange pile 
(Fig. 163: arrow); metabasitarsus without very long, thick pile on posterior half 
(Fig. 184); wing cell r1 distinctly open (Figs 140, 143); eyes holoptic or dichoptic 
(Figs 59–62) ......................................................................................................4

4 Profemur with apical pile brush entirely black, no yellow setae interspersed (Fig. 
154: arrow); metafemur ventrally with row of > 10 short, widely spaced black 
spines in the proximal 2/3 and with denser, short black pile on distal 1/3 (Fig. 
184); metatibia with one deep depression on posterior side in proximal 1/4, with 
a collar of black pile ventrally; eyes holoptic, eye contiguity approximately as long 
as ocellar triangle (Fig. 62) ................................................................ rex Curran

– Profemur with apical pile brush black with some short yellow pile interspersed 
(Fig. 152: arrow); metafemur without row of short spines, but entirely covered 
in very short, thick black pile and with longer black pile on distal end (Fig. 185); 
metatibia with three depressions on posterior side in middle third (Fig. 185: ar-
rows), surrounded with black pile, especially dorsally (Fig. 185); eyes slightly di-
choptic, distance between eyes approx. the width of anterior ocellus (Fig. 59) .....
 ........................................................................................... perforatus (Speiser)

5 Profemur with apical pile brush very dense (individual pili difficult to discern) 
(Figs 151, 155, 156: arrow); metafemur with black pile on ventroproximal sec-
tion either few or absent; posterior groove on metatibia, if present, bordered with 
long black pile (Figs 186, 187) ..........................................................................6

– Profemur, apical pile brush loose (individual pili easy to discern) (Figs 157–159: 
arrow); metafemur with yellow and black pile on 1/10 to 2/3 of ventroproximal 
section (e.g. Fig. 189: red arrow); posterior groove on metatibia, if present, not 
markedly bordered with long black pile (Fig. 190) ............................................8

6 Profemur with apical pile brush golden yellow to orange (Fig. 151: arrow); lateral sides 
of abdomen with long yellow and shorter black pile; protarsus chocolate-brown (Fig. 
151); metafemur with longer, golden pile at the ventroproximal end, with series of min-
ute, black spines in the ventroproximal section (Fig. 186) and a few long, black setulae 
in the middle section (Fig. 186: arrow); metatibia with a shallow groove in the posterior 
proximal half that is bordered with long black pile (Fig. 186) ...............chapini Curran
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– Profemur with apical pile brush black dorsally (Figs 155, 156: black arrow), gold-
en-yellow ventrally (Fig. 156: white arrow); lateral sides of abdomen with long 
yellow pile only; protarsus at least partly orange (Figs 155, 164); metafemur with-
out long golden pile at ventroproximal end; metatibia either without groove (Fig. 
188) or with a very deep groove that is bordered by long black pile (Fig. 187) ..7

7 Protarsus orange (Fig. 164); metafemur with long yellow and shorter black pile 
ventrally; metatibia with a deep groove in the posterior proximal half which is 
bordered by long black pile (Fig. 187); mesotibia unmodified (Fig. 176) ............
 ............................................... sulcus Jordaens, Goergen & De Meyer, sp. nov.

– Probasitarsus black in anterior half, orange in posterior half, protarsi 2–4 black, 
protarsus 5 lighter with darkened tips (Fig. 165); metafemur long yellow pilose, 
with few, long black pile interspersed ventrally; metatibia without a deep groove in 
the posterior proximal half (Fig. 188); mesotibia with proximal half strongly com-
pressed (Fig. 177: arrow)  ..........tibialis Jordaens, Goergen & De Meyer, sp. nov.

8 Profemur with apical pile brush entirely black (Fig. 159: arrow); metafemur with 
long yellow and shorter black pile on proximal 1/3 (Fig. 189: red arrow); metatibia 
ventrally with a low, rounded swelling (Fig. 189: black arrow) ..... tarsatus (Bigot)

– Profemur with apical pile brush either yellowish with some black pile interspersed 
(Fig. 158: arrow) or black dorsally and yellow ventrally (Fig. 157: arrow); metafe-
mur either with black pile restricted to proximal 1/10 or black pile more extensive 
on ventroproximal 2/3 (Fig. 191); metatibia either strongly dorsoventrally com-
pressed in middle 1/3 (Fig. 191) or with one deep groove (Fig. 190: arrow) ......9

9 Profemur with apical pile brush yellowish with some long black pile interspersed 
(Fig. 158: arrow); metafemur with long black pile in proximal 1/10; metatibia 
with deep groove in proximal half of posterior side (Fig. 190: arrow) which is, 
especially dorsally, bordered by short, curved black pile ............. ingratus (Loew)

– Profemur with apical pile brush black dorsally, yellow ventrally (Fig. 157: arrow); 
metafemur with long, black pile in posteroventral proximal 1/2 and thick, black 
pile at distal end (Fig. 191); metatibia curved, strongly dorsoventrally compressed 
in middle 1/3 (Fig. 191) ......arcuatus Jordaens, Goergen & De Meyer, sp. nov.

10 Face with ground colour black (Figs 10, 15), but often strongly white pilose and 
white pollinose in frontal view (Figs 53, 58) ....................................................11

– Face with ground colour white to yellow, with black medial vitta (e.g. Figs 47–
50) ................................................................................................................. 12

11 Metafemur with dense, thick black pile on proximal 1/5 (Fig. 192: arrow); scu-
tum with one pair of vittae; tergite II with a pair of more or less triangular yellow-
orange maculae; tergite III with a pair of semi-circular yellow-orange maculae 
(Fig. 95) ...................................................................................nigriceps Curran

– Metafemur without dense, thick black pile on proximal 1/5; scutum not vittate, 
sometimes with a pair of very faint vittae; tergite II with a pair of large, more or 
less rectangular orange maculae; tergite III either similar as tergite II or entirely 
orange (Fig. 90) .................................................................. cyanipennis (Bezzi)

 (Note: we suspect that the male of M. morio will key out here.)
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12 Probasitarsus whitish to orange, with a lateral lobe bearing an orange pile tuft 
(Fig. 167: arrow); profemur dorsally flattened (Fig. 166); metabasitarsus with 
(Fig. 193: arrow) or without (Fig. 194) long lobe (Madagascar only) ..................
 .............................................................................................simplicipes Curran

– Probasitarsus orange, brown or black, but never with a lateral lobe and never with 
an orange pile tuft; profemur either dorsally flattened (Fig. 13) or of a normal 
shape (Fig. 160); metabasitarsus without long lobe (entire Afrotropical Region) .
 .......................................................................................................................13

13 Metafemur with anteroventral proximal 1/4 bare and posteroventral proximal 1/4 
with thick yellow (Fig. 195: red arrow) or black (Fig. 196: red arrow) pile; mesoti-
bia entirely yellow pilose, only with some short black pile at distal end ventrally; 
only mesobasitarsus with yellow (and black) conspicuous pile (Figs 178, 182: 
arrow) .............................................................................................................14

– Metafemur with anteroventral proximal 1/4 pilose; mesotibia either entirely black 
pilose or yellow and black pilose (Figs 179, 180), in the latter the yellow pile is 
either very conspicuous on all mesotarsomeres (Fig. 179) or inconspicuous to 
absent on all mesotarsomeres (Fig. 181) ..........................................................15

14 Metatibia ventrally with a tooth-like projection on the distal end (Fig. 196: black 
arrow) and metafemur predominantly black pilose in the posteroventral proximal 
part (Fig. 196: red arrow) ....................................caffer (Loew) (spined morph)

– Metatibia ventrally without a tooth-like projection on the distal end and metafe-
mur predominantly yellow pilose in the posteroventral proximal part (Fig. 195: 
red arrow) ........................................................caffer (Loew) (nominal morph)

15 Mesotibia proximal 2/3 dorsally with long, curved yellow pile; distal 1/3 with 
short black pile on ventrolateral side (Fig. 180) (Madagascar only) .....................
 ....................................................................................madagascariensis Keiser

– Mesotibia with pile otherwise, not markedly different between proximal and dis-
tal part (Figs 179, 181) (entire Afrotropical Region) .......................................16

16 All mesotarsomeres, except the most distal, with conspicuous equally long yel-
low pile along the posterior edge (Fig. 179: arrow); profemur with yellow pile 
ventrally, except for a small patch of black pile at extreme proximal end (Fig. 160: 
arrow) ................................................................................ capensis (Macquart)

– Mesotarsomeres with either pale yellow pile absent or with pale yellow pile in-
conspicuous (Fig. 181); profemur with either at most 3–4 black pile at ventral 
proximal end (Fig. 162) or predominantly black pilose on ventral 1/4; otherwise 
yellow pilose ....................................................................................................17

17 Face conical in profile, extending forward ventrally (Fig. 26); scutellum with long 
yellow and equally dense, very short black pile on entire surface, metafemur and 
metatibia nearly straight, not markedly curved ....................................................
 ........................................vockerothi Jordaens, Goergen & De Meyer, sp. nov.

– Face not conical (e.g. Figs 14, 22); scutellum yellow pilose, if black pilose in pos-
terior half, then metafemur and metatibia strongly curved ..............................18

18 Metafemur and metatibia strongly curved (Fig. 197) (especially visible in poste-
rior view); fourth abdominal segment entirely yellowish pilose with a large patch 
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of very light appressed pile on either side (Fig. 102); scutellum rarely with some 
very short black pile amongst the longer yellow pile in the posterior half ............
 .............................................................................................. strigilatus (Bezzi)

– Metafemur and metatibia not markedly curved (posterior view) (Fig. 198); fourth 
abdominal segment without patch of very light appressed pile on either side (Figs 
89, 92, 94, 100); scutellum yellow pilose only ................................................19

19 Metafemur with two areas of dense, conspicuous black pile in the posteroventral 
section (Fig. 198): a brush-like tuft of black pile over the entire width on the ven-
tral side near the proximal end and, perpendicular to this band, a band of mostly 
black pile on the posteroventral side ..............................................minor (Bezzi)

– Metafemur with pile distribution otherwise ....................................................20
20 Profemur with conspicuous thick black pile amongst the yellow pile on ventral 

proximal 1/4; metafemur with conspicuous black pile amongst the yellow pile on 
ventral proximal 1/5; metatibia with a tuft of longer, black pile on posteroventral 
proximal end (Fig. 199: arrow); metabasitarsus almost as long as metatibia (Fig. 
199) ..................................copelandi Jordaens, Goergen & De Meyer, sp. nov.

– Profemur with, at most, some thin black pile amongst the yellow pile on ventral 
proximal 1/4 (Fig. 162); metafemur with black pile not concentrated in proximal 
1/5; metatibia without a tuft of longer, black pile on posteroventral proximal end; 
metabasitarsus at most 1/2 length of metatibia (Fig. 200) ...............................21

21 Profemur without long, black pile on basoventral section (Fig. 161); metafemur 
with a band of short, thick black pile on the posteroventral side. Maculae on 
tergite II rectangular; tergite II yellow and black pilose (Fig. 100); male eyes, dis-
tance between eyes approx. 1/2 width of anterior ocellus (Fig. 63) ......................
 .................................................................................... senegalensis (Macquart)

– Profemur with a few long, black pile on basoventral section (Fig. 162: arrows); 
metafemur with some shorter, thicker black pile on the ventral side, except on the 
extreme proximal end (the black and yellow pile are equally long). Maculae on 
tergite II rounded (Fig. 92); tergite II yellow pilose; male eyes, distance between 
eyes approx. the width of anterior ocellus (Fig. 55) .............................................
 ......................................longipilosus Jordaens, Goergen & De Meyer, sp. nov.

Key to females

Note: the females of M. arcuatus sp. nov., M. ingratus, M. longipilosus sp. nov., M. ni-
griceps, M. perforatus and M. tibialis sp. nov. are unknown.

1 Thorax and abdomen reddish-brown (Fig. 33); second abdominal tergite with 
one pair of cream-coloured slender maculae (Fig. 114); frons, dark brown pilose 
(Madagascar only) .......................................................................maculifer Hull

– Thorax and abdomen dark brown to black; second abdominal tergite either with 
one pair of yellow-orange maculae (e.g. Fig. 109) or fascia (e.g. Fig. 108) or en-
tirely black (e.g. Fig. 117); frons either black pilose (e.g. Fig. 72) or black and 
white pilose (e.g. Fig. 78) (entire Afrotropical Region) ......................................2
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2 Face with ground colour black (but often strong white pilose and pollinose) (Figs 
71, 74); wing markedly darker in anterior half (Figs 132, 138) ......................... 3

– Face with ground colour white to yellow (e.g. Figs 70, 72, 75), with black medial 
vitta; wing not markedly darker in anterior half (e.g. Figs 127–129) ......................4

3 Abdomen entirely black (Fig. 117) ................................................morio (Bezzi)
– Abdominal tergite II with pair of large orange maculae (Figs 112, 113), other 

tergites to a various extent orange ........................................ cyanipennis (Bezzi)
 (Note: we suspect that the female of M. nigriceps will key out here).
4 Abdomen (almost) black, but with tergites II and III with a pair of vague, lateral 

maculae (Figs 115, 118) (Madagascar only) ......................................................5
– Abdomen yellow or orange and black, with a pair of lateral maculae or vit-

tae on tergites II and III well visible (e.g. Figs 100–111) (entire Afrotropical 
Region) .....................................................................................................6

5 Abdomen nearly black (Fig. 115); pro- and mesolegs extensively brown and black 
(Fig. 34) .......................................................................madagascariensis Keiser

– Abdomen very dark but with a pair of vague maculae on tergites II and III (Figs 
118, 123); pro- and mesolegs reddish-brown (Figs 37, 41)  .... simplicipes Curran

6 Frons black pilose on its entire length, except laterally (Figs 72, 76, 77, 80, 81) ...7
– Frons pale pilose on ventral half (Figs 70, 78, 82) ...........................................11
 (Note: we suspect that the female of M. arcuatus sp. nov., M. ingratus, M. lon-

gipilosus sp. nov., M. perforatus and M. tibialis sp. nov. will key out here).
7 All legs black, except for protarsus which is reddish-brown (Fig. 168); pro- and 

mesotibia without black pile; mesofemur without black pile on posterior side; 
metafemur without small ventral swelling in the middle ...................................8

– Legs, inclusive protarsus, very dark (Fig. 169), but especially the tibiae yellow-
brown to chocolate-brown; pro- and mesotibia with black pile; mesofemur either 
with or without black pile on posterior side; metafemur either with or without 
small ventral swelling in the middle ..................................................................9

8 Tergite II with pair of small yellow-orange maculae, laterally only reaching to 
halfway tergal length, medially very narrow, pointed; tergite III, pair of anterolat-
eral yellow-orange maculae diffuse (Fig. 124) ......................................................
 ............................................... sulcus Jordaens, Goergen & De Meyer, sp. nov.

– Tergite II with pair of large yellow-orange maculae, laterally almost reaching 
tergal posterior end, medially rounded; tergite III, pair of anterolateral yellow-
orange maculae clear (Fig. 125) ................................................. tarsatus (Bigot)

9 Protibia with very conspicuous black pile over its entire length; pile on posterior 
side of mesotibia black on distal half, yellow on proximal half; metafemur with-
out a ventral swelling in the middle (Fig. 201); protarsus dark brown to black 
(Fig. 169); sternite I and II entirely white, rarely with darkened medial area; wing 
cell r1 distinctly open (as in Fig. 130) .........................................chapini Curran

– Protibia either with inconspicuous black pile or black pile restricted to distal half; 
pile on posterior side of mesotibia black at most in 1/4 of distal end, otherwise 
yellow; metafemur with a small ventral swelling in the middle (Fig. 202: arrow); 
protarsus yellow-brown to chocolate-brown (Figs 170, 171); sternite I either 
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white or black, sternite II white with a medial darker area; cell r1 open (as in Fig. 
143) or nearly closed (as in Fig. 142) ..............................................................10

10 Pro- and mesotibia without black pile ventrally (Fig. 170); protarsus chocolate-brown, 
concolourous with protibia; wing cell r1 distinctly open (Fig. 143) .......... rex Curran

– Pro- and mesotibia with black pile ventrally (Fig. 171: arrow); protarsus orange-
brown, lighter than distal part of protibia; wing cell r1 nearly closed (Fig. 142) ...
 .................................................................................................... regulus (Hull)

11 Tergite II with yellow fascia (Figs 108, 110); if with a vague medial black mark-
ing, then posterior black marking never well-developed ..................................12

– Tergite II with a pair of yellow maculae (Figs 107, 116, 121, 123, 126); if medial 
black marking vague, then posterior black marking well-developed .....................13

12 Mesotibia with black pile either absent or very inconspicuous, but with a few 
thick, black spines at distal ventral end ............................... capensis (Macquart)

– Mesotibia with black pile on mesotibia conspicuous in ventral distal half, without 
thick, black spines at distal end ...........................caffer (Loew) (spined morph)

13 Pro- and metafemur, as well as pro- and metatibia yellow-brown with distal half 
somewhat darkened, dorsally for a large part covered with strongly contrasting se-
tae-like black pile (Fig. 174); abdomen with central and posterior black markings 
strongly reduced because of strong white pollinosity which is covered by uniform 
black, setae-like pilosity (Fig. 121); metafemur light brown without a marked ven-
tral swelling (Fig. 200) ..................................................... senegalensis (Macquart)

– Pro- and metafemur dark brown to black with distal end yellow-orange to orange-
brown; pro- and metatibia yellow-orange to orange-brown in proximal half, dark 
brown to black in distal half (Fig. 175); abdomen with clear central and posterior black 
marking (Figs 107, 109, 116, 126); metafemur dark brown to black, in the middle 
either without (Fig. 203) or with a marked ventral swelling (Fig. 204: arrow) .........14

14 Metafemur with clear ventral swelling on middle (Fig. 204: arrow); second ab-
dominal tergite with black posterior marking that does not extend to the lat-
eral margins and approx. equal in size to the anterior black marking (Fig. 116); 
pro- and mesotarsi brown with a darkened medial part, except in basitarsus (Fig. 
173) ..............................................................................................minor (Bezzi)

– Metafemur without ventral swelling on middle (Fig. 203); second abdominal 
tergite with black posterior marking that extends to the lateral margins and larger 
than anterior black marking (Figs 107, 109, 126); pro- and mesotarsi uniformly 
dark brown (as in Fig. 172) .............................................................................15

15 Face markedly produced downward (Figs 45, 82); posteroventral side of metafe-
mur with short black setae on distal 1/2 to 1/3 ...................................................
 ........................................vockerothi Jordaens, Goergen & De Meyer, sp. nov.

– Face not markedly produced downwards (Figs 27, 42); posteroventral side of 
metafemur with short black setae only at distal 1/6 .........................................16

16 Mesofemur with very few, short black pile on distal end ventrally .......................
 ........................................................................caffer (Loew) (nominal morph)

– Mesofemur with long black pile ventrally, especially on distal half ......................
 .............................................................................................. strigilatus (Bezzi)
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Species account

Mesembrius arcuatus Jordaens, Goergen & De Meyer, sp. nov.
http://zoobank.org/BBA3D30D-32BC-463D-A4E3-0F515798965E
Figs 3, 46, 83, 127, 157, 191, 205

Differential diagnosis. The male of Mesembrius arcuatus sp. nov. is holoptic, has a 
profemur with a loose, black apical pile brush and a strongly curved metatibia which is 
dorsoventrally compressed in the middle third. It can be distinguished from any other 
species by the apical pile brush of the profemur which is loose and black dorsally and 
yellow ventrally (yellowish with some black pile interspersed in M. ingratus; black in 
M. tarsatus) and by the strongly compressed metatibia (with deep groove in M. ingra-
tus; with a rounded swelling in M. tarsatus). The female is unknown.

Examined material. Mesembrius arcuatus Jordaens, Goergen & De Mey-
er: Holotype, male, “HOLOTYPUS” “Entebbe, // Uganda.//21.8.11. // C.C. 
Gowdey.//1912-100.” “Mesembrius arcuatus // Det. K. Jordaens, 2019” “NHMUK 
010369965” [NHMUK].

Paratypes: Uganda • 1♂; Entebbe; 11 Aug 1911; C.C. Gowdey leg.; NHMUK 
• 1♂; Entebbe; 14 Aug 1911; C.C. Gowdey leg.; NHMUK • 2♂♂; Entebbe; 14 Aug 
1911; C.C. Gowdey leg.; NHMUK • 2♂♂, Entebbe; 16 Aug 1911; C.C. Gowdey leg.; 
NHMUK • 1♂; Entebbe; 17 Aug 1911; C.C. Gowdey leg.; NHMUK • 3♂♂; Enteb-
be; 21 Aug 1911; C.C. Gowdey leg.; NHMUK • 1♂; Entebbe; 3–4 Dec 1912; C.C. 
Gowdey leg.; NHMUK • 1♂; Entebbe; 13 Nov 1912; C.C. Gowdey leg.; NHMUK 
• 2♂♂; Entebbe; 16 Oct 1912; C.C. Gowdey leg.; NHMUK • 5♂♂; Entebbe; 1–11 
Sep 1911; S.A. Neave leg.; NHMUK • 1♂; N.E. Side of Lake Albert; 1906; A. Hodges 
leg.; NHMUK • 1♂; near Entebbe; 5 Mar 1972; H. Falke leg.; CNC • 1♂; near 
Entebbe; 1–14 Feb 1973; H. Falke leg.; CNC • 1♂; ?Kanue; 3 May 1911; collector 
unknown; NHMUK • 1♂; Mbarara; 29 May 1911; collector unknown; NHMUK; 
1♂; Central Region, Wakisa District, Mabamba Swamps; 16 Dec 2018; X. Mengual; 
ZFMK • 2♂♂, Central Region, Wakisa District, Mabamba Swamps; 16 Dec 2018; M. 
Reemer leg.; RMNH • 1♂; Central Region, Wakisa District, Mabamba Swamps 1♂; 
16 Dec 2018; K. Jordaens leg.; KMMA.

Description male (Fig. 3). Body length: 13.7–14.2 mm. Wing length: 9.8–10.4 mm.
Head (Fig. 46). Eyes bare; holoptic, length of eye contiguity equal to approx. the 

length of ocellar triangle. Face dark with dark medial vitta; white pilose; white pol-
linose. Vertical triangle black pilose; white pollinose in dorsal half. Ocellar triangle 
dark; black pilose; white pollinose; distance between lateral ocellus and eye margin 
1/2 width of ocellus. Occiput yellow; white pilose; yellow and white pollinose. Frontal 
triangle orange-brown; white pilose. Frontal prominence shiny black; black pilose. An-
tenna dark brown to black; postpedicel white pollinose; antennal arista reddish-brown.

Thorax. Scutum black with a pair of dorsal, well-demarcated grey pollinose vit-
tae; yellow and black pilose. Scutellum uniformly light yellow-brown; yellow pilose 
throughout, black pilose on posterior 2/3.
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Legs. All femora and tibiae with long, loose, yellow pile and, especially at distal 
end, loose, black pile. Proleg (Fig. 157): Femur dark brown to black; with a loose, api-
cal pile brush which is black pilose dorsally, yellow pilose ventrally; with long, yellow 
pile posterodorsally and with shorter, black pile anterodorsally and anteroventrally. 
Tibia with long, black pile, except dorsally. Basitarsus orange-brown; with long, black 
pile posteriorly. Other tarsi orange-brown; yellow and black pilose dorsally; orange pi-
lose ventrally. Mesoleg: Dark brown to black, except for tarsi which are reddish-brown; 
black pilose dorsally, orange pilose ventrally. Metaleg (Fig. 191): Femur dark brown to 
black; very slender; covered with long, thin yellow pile, except on ventral side which 
is almost bare; with shorter, black pile on posteroventral proximal 2/3; with a series 
of thick, black setulae at distal 1/3; with thick, black pile at distal end. Tibia curved; 
strongly dorsoventrally compressed in middle 1/3; with long, yellow and black pile, 
except in the flattened posterior section. Tarsi yellow and black pilose, except ventrally 
where orange pilose.

Wing (Fig. 127). Entire wing uniformly microtrichose.
Abdomen (Fig. 83). Tergite II with a pair of very large, yellow triangular to round-

ed maculae; yellow pilose; black markings hourglass-shaped; posterior black marking 
equal in size or somewhat narrower than anterior black marking, with a medial white 
pollinose area; posterior black marking with black pile that posterolaterally extends 
into the yellow maculae. Tergite III with yellow-orange fascia and a large, black and 
strongly white pollinose triangular marking; pile short, stiff and black, except on the 
lateral sides where it is longer, thinner and yellow. Tergite IV strongly white pollinose 
anteriorly, with a large posterior, rounded, white pollinose black marking; pile short, 
thick and black, except on the lateral sides where it is longer, thinner and yellow.

Genitalia (Fig. 205). Epandrium: Dorsal lobe of surstylus short and stout, with a 
very long, sharp expansion on distal end; short black spinose on apex and long brown 
pilose on dorsal surface. Ventral lobe of surstylus strongly convex; bare.

Female. Unknown.
Distribution. Uganda.
Comments. This is a new species to the Afrotropical Region and only collected 

from Uganda. The female remains unknown, despite the fact that 28 males were col-
lected or encountered in various collections.

Etymology. The specific epithet arcuatus (Latin) means bent like a bow and was 
chosen with reference to the strongly curved metatibia. It is to be treated as an adjective 
(nominative singular masculine).

Mesembrius caffer (Loew, 1858)
Figs 1, 4–6, 27–29, 47–49, 84–86, 107–109, 128, 175, 178, 182, 195, 196, 206–208

Helophilus caffer Loew, 1858: 380.
Helophilus caffer – Loew (1860): 384 – Karsch (1888): 381 – Hervé-Bazin (1914a): 297.
Helophilus (Tubifera) caffer – Hervé-Bazin (1914b): 103.
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Tubifera caffra – Kertész (1910): 250.
Mesembrius caffer – Smith and Vockeroth (1980): 504.
Mesembrius mediopectinatus Szilády, 1942: 97. Syn. by Smith and Vockeroth (1980): 504.
Mesembrius ctenifera Hull, 1941: 333. syn. nov.
Mesembrius ctenifera – Keiser (1971): 261.
Mesembrius ctenifer – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius caffer males lack an apical pile brush on the profe-
mur and have an unmodified metatibia. The metafemur is entirely covered with long, 
thin yellow pile, but lacks pile in the anteroventral and ventral proximal 1/4. The pos-
teroventral proximal 1/4 has a comb of long yellow or black pile and the remainder of 
the posteroventral side has a comb of shorter, black pile. The maculae on tergite II are 
very large and rounded so that black markings have an hourglass shape; the posterior 
black marking is narrower than the anterior black marking. It can be distinguished 
from any other male by the bare anteroventral proximal area of the metafemur and 
the thick comb of yellow or black pile on the proximal end posteroventrally. Females 
have a frons which is pale pilose on the ventral half. Females of the spined morph (see 
description below) differ from females of all other species with pale pile on the ventral 
half of the frons (except from M. capensis) in tergite II which has a yellow fascia (a pair 
of yellow maculae in other species). It differs from the female of M. capensis in the 
mesotibia which has conspicuous black pile in the ventral distal half (inconspicuous in 
M. capensis) and the absence of thick, black spines at the distal ventral end (present in 
M. capensis). Females of the nominal morph have a pair of yellow maculae on tergite II 
(fascia in the spined morph of M. caffer and in M. capensis). Pro- and mesofemur are 
dark brown to black (yellow-brown in M. senegalensis), the metafemur lacks a ventral 
medial swelling (present in M. minor), the face is not markedly produced downwards 
(produced downwards in M. vockerothi sp. nov.) and the mesofemur has very sparse 
and short black pile on the distal end ventrally (long black pile in M. strigilatus).

Examined material. Helophilus caffer Loew: Lectotype (hereby designated), 
male, “Helophilus // caffer // ♂” “206” “207” “Loan // 575/99” “NHRS-BYWS // 
000002618” [NRMS]. Helophilus caffer Loew: Paralectotype, female, “Helophilus // 
caffer // ♀” “206” “Loan // 575/99” “NHRS-BYWS // 000002617” [NRMS].

Mesembrius ctenifera Hull: Holotype, male, “Mesembrius // ctenifera // Hull n. 
sp.” “TYPE 6596 // Mesembrius // ctenifera // F.M. Hull” “Oriental forest // Fanovana 
Dist. // Fianarantsoa // Madagascar” “1-V, 1937. // (C. Lamberton)” [ANSP].

Mesembrius ctenifera Hull: Allotype, female, “Allotype ♀ // Mesembrius // ctenif-
era // F.M. Hull” “Oriental forest // Fanovana, Dist. // Fianarantsoa // Madagascar” 
[ANSP].

Other material (nominal morph; see below). Burundi • 1♀; Bujumbura; 20 Feb 
2017; G. Goergen leg.; IITA. Cameroon • 1♀; Maroua, Meskina; 23 May 2018; M. 
Azo’o Ela leg.; MAPC. Democratic Republic of the Congo • 1♂, ?Adu; 8 Apr 1955; 
collector unknown; KMMA • 1♀; Coquilhatville [= Mbandaka], Bamania, Equateur; 
21 Jul 1924; J. Bequaert leg.; KMMA • 1♂; Bambesa, Bas-Uélé; Dec 1933; H.J Brédo 
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leg.; KMMA • 1♀; Barumbu, Léopoldville [= Kinshasa]; 15 Oct 1910; Dr. Bequaert 
leg.; KMMA • 1♀; Boma; 15 Jul 1920; H. Schouteden leg.; KMMA • 1♀; Bondo, 
Bas-Uélé; J.J. Rodhain leg.; KMMA • 1♂; Bukama, Haut-Lomami; 28 Mar 1911; J. 
Bequaert leg.; KMMA • 1♀; Bukama, Haut-Lomami; 24 May 1911; J. Bequaert leg.; 
KMMA • 1♀; Bunia, Ituri; 1938; P. Lefèvre leg.; KMMA • 3♂♂ 3♀♀; Faradje, Haut-
Uélé; Nov 1912; Lang and Chapin leg.; KMMA • 4♂♂; Garamba, Haut-Uélé; Jun–
Jul 1912; Lang and Chapin leg.; KMMA • 2♀♀; Kalemie; 1–20 Jan 1919; R. Mayné 
leg.; KMMA • 1♂; Kasenyi, Lac Albert, Ituri; 15 May 1935; H.J. Brédo leg.; KMMA • 
1♀; Kasongo, Maniema; date unknown; Dr. Pons leg.; KMMA • 1♂; Kasonsero, Ituri; 
17 Jul 1914, J. Bequaert; KMMA • 1♂ 1♀; Stanleyville [= Kisangani], Tshopo; Mar 
1915; Lang and Chapin leg.; KMMA • 1♂; Komi, Sankuru; May 1930; J. Ghesquière 
leg.; KMMA • 1♂; N’Gwese, Lac Kivu; date unknown; Carlier leg.; KMMA • 1♂; 
Elisabethville [= Lubumbashi], Haut-Katanga; 3 Jun 1920; M. Bequaert leg.; KMMA 
• 1♀; Elisabethville [= Lubumbashi], Haut-Katanga; Dec 1925; Van Sackeghem leg.; 
KMMA; 1♂; Elisabethville [= Lubumbashi], Haut-Katanga; Jan1933; M. Bequaert 
leg.; RMNH • 1♀; Elisabethville [= Lubumbashi], Haut-Katanga; 16 Nov 1921; M. 
Bequaert leg.; RMNH • 1♀; Elisabethville [= Lubumbashi], Haut-Katanga; 9 May 
1920; M. Bequaert leg.; RMNH • 1♂; Faradje, Ituri; 11 Apr 1930; A. Collart leg.; 
KMMA • 1♀; Malima; 14 Oct 1910; J. Bequaert leg.; KMMA • 1♀; Mayumbe, Luki; 
1924; L. Pieters leg.; KMMA • 1♀; Nyangwe, Maniema; 13 Dec 1910; Dr. Bequaert 
leg.; KMMA • 1♀; Nyangwe, Maniema; 19 Nov 1910; Dr. Bequaert leg.; KMMA • 
1♀; Nyangwe, Maniema; 12 Nov 1910; J. Bequaert leg.; KMMA • 1♂ 1♀; Nyang-
we, Maniema; Apr–May 1918; R. Mayné leg.; KMMA • 1♂ 1♀, Apr–May 1918, R. 
Mayné leg.; RMNH • 1♀; Ubundu, Tshopo; 21 Oct 1910; J. Bequaert leg.; KMMA 
• 1♂; Wombali, Mai–Ndombe; Jul 1913, P. Vanderijst leg.; KMMA • 1♀; unknown 
locality; 14 Dec 1951; H. De Saeger leg.; KMMA. • 1♂ 1♀; 4 Jan 1951; H. De Saeger 
leg.; KMMA • 1♀; 30 Oct 1951; H. De Saeger leg.; KMMA. Ethiopia • 1♀; Koka; 
14 Jan 1968; J.W. Boyes leg.; CNC • 1♂, N.W. shore of lake Zwai; 3 Nov 1926; H. 
Scott leg.; NHMUK • 1♂; unknown locality; Nov 1911; R.J. Stordy leg.; NHMUK. 
Ghana • 1♂; Tamale; Nov 1916; J.J. Simpson leg.; NHMUK. Kenya • 2♂♂; Kabe-
te; 24 May 1916; T.J. Anderson leg.; NHMUK • 4♂♂; Kanyamkago; 13 Jun 1911; 
J. Pugh leg.; NHMUK • 1♂; Marsabit District, Rendili Njoro; date unknown; C.A. 
Neave leg.; NHMUK • 1♂; Mbuyuni, Serengetti Plains; 25 May 1916; T.J. Anderson 
leg.; NHMUK • 1♂; Voi; 8–10 Feb 1912; S.A. Neave leg.; NHMUK • 1♀; Fisher-
man’s Camp, Naivasha; 14 Mar 1993; M. De Meyer leg.; KMMA • 1♀; Chawia, 
near Wundanyi; 25 Jan 2017; A. Ssymank leg.; ASPC • 1♀; Ologassai; Apr 1986; J. 
Muhangani leg.; NMK • 1♀; Rift Valley; 27–29 May 2013; R. Copeland leg.; ICIPE • 
1♂ 1♀; Taita Hills; 2017; A. Ssymank leg.; ASPC • 1♂; Turkana, Lothagam; Jul–Aug 
1994; A.M. George leg.; NMK. Liberia • Bong 1♂; County, Suakoko; 6 Feb 1988; 
G.G.M. Schulten leg.; RMNH. Madagascar • 1♀; Andasibe, Périnet; 29 Oct 2010; 
A. Ssymank leg.; ASPC • 3♂♂; Antananarivo; 28 Feb 2016; G. Goergen leg.; IITA • 
2♂♂ 1♀; Antananarivo; 28 Feb 2016; G. Goergen leg.; KMMA • 1♂; Antananarivo; 
8 Mar 2016; G. Goergen leg.; KMMA • 1♂; Antananarivo, Tsimbazaza; 7 Feb 1968; 



Kurt Jordaens et al.  /  ZooKeys 1046: 1–141 (2021)18

J.W. Boyes leg.; CNC • 1♀; Antananarivo, Antananarivo, Tsimbazaza; 6 Nov 1993; 
M. Hauser leg.; CAS • 1♂; Antananarivo, Antananarivo, Tsimbazaza; 9 Oct 1993; M. 
Hauser leg.; CAS • 1♂ 1♀; Antananarivo, Tsimbazaza; 16–22 Oct 1993; C. Kasse-
beer leg.; CNC • 1♂ 1♀; Antananarivo, Tsimbazaza; 16–22 Oct 1993; C. Kassebeer 
leg.; NMK • 1♀; Fianarantsoa, Mahabo Mananivo, Ampitavananima forest; 17–24 
Mar 2007; M. Irwin, F. Parker and R. Harin’Hala leg.; CAS • 1♀; Tananarive; 28–30 
Apr 1968; K.M. Guichard leg.; NHMUK • 1♂; Tananarive; 15 Oct 1957; F. Keiser 
leg.; NMB • 1♀; Tananarive; 20 Oct 1957; F. Keiser leg.; NMB • 1♂ 1♀; Fianarant-
soa; Ambodimanga; 8 Aug 1958; F. Keiser leg.; NMB • 1♂; Ambongamaranitra; 20 
Jun 1958; F. Keiser leg.; NMB • 2♂♂; Tananarive; 28–30 Apr 1968; K.M. Guichard 
leg.; NHMUK • 1♀; Tananarive; 9 Sep 1980; J. Stelleman leg.; RMNH. Malawi • 
1♂; Blantyre; 25 Apr 1910; J.E.S. Old. leg.; NHMUK • 2♂♂; Chiromo; J.E.S. Old. 
leg.; NHMUK • 1♂; Cholo; R.C. Wood leg.; NHMUK • 1♂ 2♀♀; Mulanje Moun-
tain Forest Reserve; 12–15 Nov 2016; K. Jordaens leg.; KMMA • 1♂ 6♀♀; Mulanje 
Mountain; Likhubula; 12–14 Nov 2016; K. Jordaens leg.; KMMA • 3♂♂; N. Malawi; 
1916; N.M. Leys leg.; NHMUK • 3♂♂; Ruo; R.C. Wood leg.; NHMUK • 1♂; Chin-
teche; H.S. Stannus leg.; NHMUK. Mozambique • 3♂♂; Sofala, Gorongosa Park; 
20–30 Apr 2015; M. Hauser and A. Runig leg.; CAS • 1♀; Luaba, lower Zambesi; 
Jun–Jul 1957; P.J. Usher and B. Stuckenberg leg.; CNC • 1♂; Luabo, lower Zambesi; 
Apr 1958; P.J. Usher leg.; CNC • 1♂; E of Mount Mulanje; 3–7 Oct 1913; S.A. Neave 
leg.; NHMUK. Nigeria • 1♀; Samaru; 15–22 Jun 1972; P.H. Ward leg.; NHMUK 
• 1♀; Ibadan; 28 May 1987; G.G.M. Schulten leg.; RMNH. Senegal • 1♂; Dakar; 
14 Jan 1945; collector unknown; RMNH. South Africa • 1♀; Mariepskop, Mpu-
mulanga; 20–22 Jan 2017; K. Jordaens leg.; KMMA • 1♂; St. Lucia Bay, Natal; 3 Nov 
1959; D.J. Greathead leg.; NHMUK • 2♂♂; KwaZulu-Natal, Durban; 1 Jul 1903; 
G. Burn leg.; NMSA • 1♂; Rinkarla; date unkown; H. Junod leg.; NMSA. Tanzania 
• 2♂♂; Bondei; Jan 1986; C.W. Schmidt leg.; MNB • 1♂; Zanzibar; Jan–Feb 1925; 
H.J. Snell leg.; NHMUK • 5♂♂; Zanzibar, Kizimbani; 15 Jul 1985; G.G.M. Schulten 
leg.; RMNH • 5♂♂ 3♀♀; Kilanbeo; 1 May 1971; W.S. Bos leg.; RMNH. Togo • 
1♂; Kloto Forest; Feb 2017; G. Goergen leg.; KMMA. Uganda • 2♂♂; Budongo, 
forest near Lake Albert; Apr 1972; E.B. Babyetagara leg.; CNC • 1♂; Entebbe; 3–4 
Dec 1912; C.C. Gowdey leg.; NHMUK • 1♂; Entebbe; 12–20 Jan 1912; S.A. Neave 
leg.; NHMUK • 2♂♂; Ibanda; 23–28 Dec 1972; H. Falke leg.; CNC • 1♂; Kigezi, 
Kayonza Forest; Sep 1972; H. Falke leg.; CNC • 1♂; Kigezi, Kayonza Forest; Dec 
1972; H. Falke leg.; CNC • 1♀; Kitende; 11 Sep 1927; J. Bequaert leg.; KMMA • 1♂; 
Masindi; 15–19 Dec 1911; S.A. Neave leg.; NHMUK • 1♂; locality unknown; Nov 
1904; E.D.W. Greig leg.; NHMUK • 2♂♂ 4♀♀; Western Region, Kamwege District, 
Kibale Forest; 8 Dec 2018; K. Jordaens; leg. KMMA • 3♂♂ 1♀; Mabamba swamps, 
Nkima lodge and surroundings; 16 Dec 2018; K. Jordaens leg.; KMMA. Zambia • 1♂ 
1♀; Lusaka Province 8.5 km NW Katondwe; 20 Apr 2016; M. Hauser leg.; CSCA. 
Zimbabwe • 1♀; Chishi Island, Bangweolo; 26 Jun 1908; S.A. Neave leg.; OXUM • 
1♂; Chinsali District, mid-Chambezi Valley; 17 Apr 1908; S.A. Neave leg.; OXUM 
• 1♂; Mirongo; 3 Apr 1908; S.A. Neave leg.; OXUM • 1♂; upper Luangwa Valley; 
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29 Feb 1908; S.A. Neave leg.; OXUM • 1♂; upper Luangwa Valley; 17 Mar 1908; 
S.A. Neave leg.; OXUM • 1♂; upper Luangwa Valley; 20 Mar 1908; S.A. Neave leg.; 
OXUM • 1♂; upper Luangwa Valley; 5–7 Mar 1908; S.A. Neave leg.; OXUM • 1♂; 
upper Luangwa Valley; 23–24 Mar 1908; S.A. Neave leg.; OXUM.

(Morphotype with conspicuous spine on metatibia; see Variation, comments and 
discussion). “ARABIA” • 1♂; Abu; date unknown; C.G. Nurse leg.; NHMUK. Be-
nin • 3♂♂ 3♀♀; Calavi; 8 Dec 2013; K. Jordaens and G. Goergen leg.; KMMA • 
2♂♂ 3♀♀; 9 Dec 2013; K. Jordaens and G. Goergen leg; KMMA • 1♀; Calavi; Jan 
2014; G. Goergen leg.; KMMA • 1 M; Calavi; Mar 2000; G. Goergen leg.; IITA • 
1♂; Calavi; 17 Jul 2015; G. Goergen leg.; IITA • 1♂; Calavi; Oct 2015; G. Goergen 
leg.; IITA • 1♂; Cotonou; Dec 2003; G. Goergen leg.; IITA • 1♂ 2♀♀; Cotonou; 14 
Dec 2013; K. Jordaens and G. Goergen leg.; KMMA • 4♀♀; Cotonou; 28 Jan 2016; 
K. Jordaens and G. Goergen leg.; KMMA • 1♂; Cotonou; 1 May 1989; G.G.M. 
Schulten leg.; RMNH • 1♂; Lama Forest; 23 Jan 1995; G. Goergen leg.; IITA • 1♂; 
Lama Forest; 26 Jul 1995; G. Goergen leg.; IITA • 2♀♀; Lama Forest; 23 Jun 1995; 
G. Goergen leg.; IITA • 1♀; Niaouli; 2 Feb 2014; G. Goergen leg.; IITA • 1♂ 1♀; 
Pobè; 27 Jan 2016; G. Goergen leg.; IITA • 1♂ 1♀; Porto Novo; 27 Jan 2016; K. 
Jordaens and G. Goergen leg.; KMMA • 1♂; Sémé; 7 Feb 2016; G. Goergen leg.; 
KMMA • 1♂; Tanougou Waterfalls; Nov 2016; G. Goergen leg.; KMMA. Cameroon 
• 20♂ 20♀; Maroua, Meskina; 23 May 2018; M. Azo’o Ela leg.; MAPC • 1♂; Kribi, 
Lobe Falls; 22 May 2006; A. Ssymank leg.; ASPC • 1♂; Victoria; 5–18 Nov 1975; W. 
Schacht leg.; RMNH. Ghana • 1♂; Japi; Nov 1915; J.J. Simpson leg.; NHMUK • 
1♀; Tamale; Nov 1915; J.J. Simpson leg.; NHMUK • 9♂♂; Tamale; Nov 1916; J.J. 
Simpson leg.; NHMUK. Malawi • 1♀; Mulanje Mountain; 12–14 Dec 2016; K. 
Jordaens leg.; KMMA. Mali • 1♂ 2♀♀; Kogoni; Aug 1983; B. Sidibe leg.; NHMUK. 
Nigeria • 1♂; Samaru; 7–14 Jul 1970; P.H. Ward leg.; NHMUK. South Africa • 
1♂; Dukuduku Forest Reserve; 16–17 Jul 1981; J.G.H. Londt and K. Craddock leg.; 
NMSA. Senegal • 3♀♀; Dassilamé Sérère; 30 Nov 2011; S. Cavaillès leg.; SCPC • 
1♀; Dindefelo; 5 Nov 2016; S. Cavaillès and R. Bou leg.; SCPC. Togo • 1♂; Marais 
d’Asrama; 8 Apr 2008; A. Ssymank leg.; MZH • 1♀; Kloto Forest; Nov 2016; G. Go-
ergen leg.; KMMA. Zambia • 1♂; Chilanga; 8 Sep 1913; R.C. Wood leg.; NHMUK 
• 1♂; Chilanga; 2 Jan 1914; R.C. Wood leg.; NHMUK.

(Morphotype with low spine on metatibia; see Variation, comments and discus-
sion). Ghana • 9♂♂; Tamale; Nov 1916; J.J. Simpson leg.; NHMUK. Nigeria • 1♂; 
Samaru; 7–14 Jul 1970; P.H. Ward leg.; NHMUK. Zambia • 1♂; Chilanga; 2 Jan 
1914; R.C. Wood leg.; NHMUK.

Re-description of male (Figs 4–6). Body length: 12.1–13.8 mm. Wing length: 
8.2–10.0 mm.

Head (Figs 47–49). Eyes bare; slightly dichoptic, distance between eyes approx. 
the width of ocellus. Face white with dark medial vitta; white pollinose; white pilose. 
Frontal triangle white; white pilose; white pollinose. Vertical triangle black pilose in 
ventral half and at ocellar triangle, yellow pilose on vertex; yellow pollinose until just 
before anterior ocellus; distance between lateral ocellus and eye margin less than 1/2 
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Figures 1, 2. Mesembrius spp., live pictures 1 Mesembrius caffer (Loew) (♂), Uganda. Photo: Menno 
Reemer 2 Mesembrius tarsatus (Bigot) (♂), Uganda. Photo: Menno Reemer.
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Figures 3, 4. Mesembrius spp., habitus, lateral view 3 M. arcuatus sp. nov. (♂) 4 M. caffer (Loew) (nomi-
nal morph) (♂).
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Figures 5, 6. Mesembrius spp., habitus, lateral view 5 M. caffer (Loew) (spined morph) (♂) 6 M. ctenifer 
Hull syn. nov. (♀).
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Figures 7, 8. Mesembrius spp., habitus, lateral view 7 M. capensis (Macquart) (♂) 8 M. chapini 
Curran (♂).
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Figures 9, 10. Mesembrius spp., habitus, lateral view 9 M. copelandi sp. nov. (♂). 10. M. cyanipennis 
(Bezzi) (♂).
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Figures 11, 12. Mesembrius spp., habitus, lateral view 11 M. ingratus (Loew) (♂) 12 M. longipilosus 
sp. nov. (♂).
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Figures 13, 14. Mesembrius spp., habitus, lateral view 13 M. madagascariensis Keiser (♂) 14 M. minor 
(Bezzi) (♂).
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Figures 15, 16. Mesembrius spp., habitus, lateral view 15 M. nigriceps Curran (♂) 16 M. perforatus 
(Speiser) (♂).
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Figures 17, 18. Mesembrius spp., habitus, lateral view 17 M. platytarsis Curran syn. nov. (♂) 18 M. regu-
lus (Hull) (♂).
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Figures 19, 20. 19 Mesembrius spp., habitus, lateral view. M. rex Curran (♂) 20 M. senegalensis (Mac-
quart) (♂).
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width of ocellus. Frontal prominence shiny black. Occiput yellow; yellow and white 
pollinose; yellow pilose. Antenna black, antennal arista reddish-brown.

Thorax. Scutum black with only vague grey pollinose pair of vittae; yellow to ru-
fous pilose. Scutellum uniformly yellow-brown; yellow pilose.

Legs. Proleg: Femur without apical pile brush; black; pile long, yellow, ventrally of 
equal size over entire length; without black pile. Tibia yellow in proximal half, black in 
distal half; with long, yellow pile. Tarsi dark brown; black pilose dorsally; orange pilose 
ventrally with some thick black pile, especially posteroventrally. Mesoleg (Figs 178, 
182): Femur dark brown to black; long yellow pilose, but short black pilose on dor-
sal distal 1/3. Tibia yellow, distally darkened; long yellow pilose, but with black pile 
interspersed in distal half. Tarsi dark brown; black pilose, with some yellow pile inter-
spersed on basitarsus. Metaleg (Figs 195, 196): Femur dark brown to black; bare in 
anteroventral and ventral proximal 1/4, posteroventral proximal 1/4 with thicker pile 
varying from entirely yellow (as in Fig. 195: red arrow) to entirely black (as in Fig. 196: 
red arrow); otherwise with long and thin yellow pile interspersed with shorter black 
pile ventrally. Tibia black; long yellow and black pilose; distal end variable: either with 
(as in Fig. 196; referred to as spined morph) or without (as in Fig. 195; referred to as 
nominal morph) a tooth-like projection (“spine”) at the ventral distal end; unmodi-
fied, but with two shallow depressions on posterior side; long yellow pilose on anterior 
and dorsal side, black pilose on posterior and ventral side. Basitarsus long, as long as 
tarsomeres 2+3; dark brown; black pilose. Other tarsi dark brown; black pilose.

Wing (Fig. 128). Entire wing uniformly dense microtrichose.
Abdomen (Figs 84–86). Tergite II with a pair of very large, yellow rounded macu-

lae; black marking hourglass-shaped; posterior black marking sometimes nearly absent 
(as in Fig. 85), if present, then narrower than anterior black marking; with short, stiff 
black setulae which do not extend to the lateral margins. Tergite III and IV with yellow 
fascia of variable size, often occupying almost the entire tergite, but sometimes strongly 
reduced; Tergite V strongly white pollinose, except for a black medial zone; with short, 
black stiff pile posteriorly which does not reach the lateral tergal sides.

Genitalia (Figs 206–208). Epandrium: Dorsal lobe of surstylus somewhat elon-
gated, broadly rounded; with short, black spines on almost entire surface; dorsally long 
yellow pilose. Ventral lobe of surstylus straight without conspicuous pilosity.

Variation. Males of this species are highly variable in their morphology. Some males 
(spined morph) have a tooth-like projection (spine) on the distal ventral end of the 
metatibia and the pile on the posterventral distal end of the metafemur is predominantly 
black. The nominal morph does not have a tooth-like projection (spine) on the distal 
ventral end of the metatibia and the pile on the posterventral distal end of the metafemur 
is predominantly yellow. We found 11 males from Zambia, Nigeria and Ghana with a 
very low spine on the distal ventral end of the metatibia; some of these had a broad, 
yellow fascia on tergite II, while others had a pair of large, yellow maculae on tergite II.

Re-description of female (Figs 27–29). Body length: 12.5–15.0 mm. Wing 
length: 10.1–10.3 mm.
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Head. Eyes bare; dichoptic. Face white with dark medial vitta; white pilose, white 
pollinose. Frons black on dorsal 2/5, yellow-white on ventral 3/5; black pilose on ocel-
lar triangle and just ventrally of ocellar triangle, otherwise white pilose; pollinosity 
variable, but mostly strongly white pollinose on ventral 3/5. Distance between lateral 
ocellus and eye margin approx. width of ocellus. Occiput yellow-white; yellow-white 
pilose; yellow-white pollinose. Frontal prominence shiny black; antenna dark brown to 
black; antennal arista reddish-brown.

Thorax. Scutum dark brown with one pair of dorsolateral yellow pollinose vittae 
which are connected posteriorly and with lateral, yellow pollinose vitta; yellow pilose. 
Scutellum yellow-orange; yellow pilose.

Legs. Proleg: Femur black, distal end orange-brown; yellow pilose, short, black 
pilose on dorsal distal end. Tibia orange-brown in proximal 2/3, dark brown to black 
in distal 1/3; yellow pilose with thicker black pile interspersed on ventral side. Tarsi 
orange-brown; black pilose dorsally, yellow pilose ventrally. Mesoleg: Femur black; yel-
low-white pilose. Tibia orange-brown in proximal half, darkened in distal half; yellow-
white pilose, with some shorter and thicker black pile ventrally, especially in distal half. 
Tarsi black; black pilose ventrally and dorsally, yellow pilose on posterior and anterior 
side. Metaleg: Femur black; yellow-white pilose with shorter and thicker black pile on 
ventral distal half. Tibia black; yellow-white pilose with some black pile interspersed 
ventrally. Tarsi black; short black pilose dorsally; densely yellow-orange pilose ventrally. 
In some specimens from Benin, the metafemur and metatibia is brown (but not as 
light as in M. senegalensis) and without the interspersed black pile ventrally.

Wing. Entire wing uniformly microtrichose.
Abdomen (Figs 107–109). Tergite II with a pair of very large, rounded yellow-

orange maculae (Figs 107, 109; nominal morph) or with a yellow-orange fascia 
(Fig. 108; spined morph); yellow pilose on maculae, yellow and black pilose on hour-
glass-shaped black marking. Tergite III with broad (approx. 3/5 of tergal length in 
medial section), yellow-orange fascia, with posterior black marking; yellow pilose on 
fascia, predominantly black pilose on black marking and just anterior of black mark-
ing. Tergite IV with narrower yellow-orange fascia (approx. 1/3 of tergal length in 
medial section); yellow pilose on fascia, yellow and black pilose on black marking. 
Tergite V black; yellow pilose.

Variation. The females also show substantial variation in their morphology. Fe-
males of the spined morph have a broad yellow-orange fascia on tergite II, whereas fe-
males of the nominal morph have one pair of large, yellow-orange maculae. Females are 
variable in the colour of the legs (varying from brown to black) and the abdominal pat-
tern, with some females almost entirely lacking black abdominal markings. Especially 
the extent of the black markings is variable. In some specimens from Benin, the black 
markings were very vague so that specimens had an almost yellow-orange abdomen.

Distribution. ‘Arabia’, Benin, Burundi, Cameroon, Democratic Republic of the 
Congo, Ethiopia, Ghana, Kenya, Liberia, Madagascar, Malawi, Mali, Mozambique, 
Nigeria, Senegal, South Africa, Tanzania, Togo, Uganda, Zambia and Zimbabwe.
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Comments. The male syntype of M. caffer (Loew, 1858) (designated here as lecto-
type) and the male holotype of M. ctenifer Hull, 1941 are similar. According to Hull 
(1941), M. ctenifer is differentiated from any other Mesembrius species by the broad 
oval metabasitarsus and the black comb-like patch of black setae on the metatibia. 
Yet, these characters are shared with M. caffer, a species which was not mentioned in 
Hull (1941). DNA barcoding does not differentiate between M. caffer and presumed 
specimens of M. ctenifer (i.e. from Madagascar and identified as such by others). Male 
genital morphology neither differentiates between M. caffer and presumed M. ctenifer 
males (compare Fig. 206 with Fig. 207). Thus, we conclude that both are conspecific 
and that M. ctenifer Hull, 1941 is a junior synonym of M. caffer (Loew, 1858). Ac-
cording to Hull (1941), a female allotype is deposited at the ANSP, but the specimen 
could not be found.

Apart from the differences outlined above, males and females of both morphs are 
similar in morphology and male genitalia of both morphotypes are similar as well 
(compare Fig. 206 with Fig. 207). DNA barcoding does not differentiate both morphs 
(both morphotypes even share haplotypes). For the time being, we consider the mor-
phological difference between the nominal and spined morph as intraspecific variation.

The species is widespread in the Afrotropical Region and has also been report-
ed from “Arabia” (a male from Abu collected by C.G. Nurse; see examined material 
above). Arabia is the peninsular region, together with offshore islands, located in the 
extreme south-western corner of Asia. It is bounded by the Red Sea on the west and 
southwest, the Gulf of Aden on the south, the Arabian Sea on the south and southeast 
and the Gulf of Oman and the Persian Gulf on the east. It includes the modern coastal 
Arabian states of Yemen, Oman and the United Arab Emirates which, in a zoogeo-
graphical context, are part of the Afrotropical Region. However, we could not trace any 
reference of the collector of the specimen (C.G. Nurse) for the Afrotropical Region. 
Rather, C.G. Nurse has collected insects on Mount Abu, which is in Rajasthan (India) 
(see Rosa et al. 2020, for example) and it is thus likely that “Abu” refers to Mount Abu 
and not a place in Arabia (which are usually also given as binomens, e.g. Abu-Dhabi). 
The occurrence of the species on the Arabian Peninsula is thus doubtful. In case the 
specimen is not mislabelled, then it means that M. caffer also occurs in India.

Mesembrius capensis (Macquart, 1842)
Figs 7, 30, 50, 70, 87, 110, 129, 160, 179, 209

Helophilus capensis Macquart, 1842: 122 (South Africa).
Helophilus capensis – Séguy (1931): 118.
Helophilus (Mesembrius) capensis – Bezzi (1915): 95.
Tubifera capensis – Kertész (1910): 250.
Mesembrius capensis – Curran (1927): 64 – Curran (1939): 10 – Smith and Vockeroth 

(1980): 504.
Helophilus lagopus Loew, 1860: 386 (South Africa). syn. nov.
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Helophilus lagopus – Bezzi (1901): 16.
Helophilus (Mesembrius) lagopus – Bezzi (1915): 95.
Tubifera lagopus – Kertész (1910): 255.
Mesembrius lagopus – Curran (1927): 62 – Curran (1939): 10 – van Doesburg (1955): 

355 – Smith and Vockeroth (1980): 504 – De Meyer and Maragia (1993): 3.

Differential diagnosis. Mesembrius capensis males lack an apical pile brush on the 
profemur and have an unmodified metatibia. The basoventral section of the profemur 
has a patch of black pile. The metafemur is entirely covered with long, thin yellow 
pile, but with long black pile interspersed in the anteroventral proximal 1/5. The 
fascia on tergite II is very large with a large anterior and smaller posterior triangular 
black marking. Males are easily distinguished from any other male by the patch of 
long black pile on the ventroproximal end of the profemur. Females have a frons 
which is pale pilose on the ventral half. It differs from females of other species with 
a pale pilose frons in the ventral half (except from the spined morph of M. caffer) in 
tergite II which has a yellow fascia (a pair of yellow maculae in other species). It differs 
from the female of the spined morph of M. caffer in the mesotibia which lacks or has 
very inconspicuous black pile, except for a few thick, black spines at the distal ventral 
end (black pile conspicuous in ventral distal half and without thick black spines at 
distal ventral end in M. caffer).

Examined material. Helophilus capensis Macquart: Lectotype (hereby designated), 
male, “SYNTYPE” “MNHN, Paris // ED6791” “1♂ Helophilus // capensis Macq // 
C.F. Kassebeer 1999” [MNHN]. Helophilus capensis Macquart: Paralectotype, female, 
“SYNTYPE” “MNHN, Paris // ED6790” “SYNTYPES // Vockeroth ‘69” “afrique // 
Delalande” [MNHN].

Helophilus lagopus Loew: Holotype, female, “Helophilus // lagopus” “208” “Cap. 
B. // Spei.” “Victo- // rin.” “LECTOTYPUS // Helophilus lagopus // Loew, 1858” 
“design. Kassebeer 1993” “NHRS-BYWS // 000002620” [NRMS].

Other material. Angola • 1♂ 1♀; 30 km NE of Duque de Braganza; Nov–Dec. 
1957; G.H. Heinrich leg.; NHMUK • 1♀; Duque de Braganza; Nov–Dec 1957; G.H. 
Heinrich leg.; NHMUK. Botswana • 1♂; Gabarone; 12 Nov 1988; W.H.O. Ernst leg.; 
RMNH. Democratic Republic of the Congo • 1♀; Sakania; Sep 1931; N.P. Cock-
erell leg.; NHMUK • 1♂ 1♀; Lualaba; Bunkeya; Oct 1907; S.A. Neave leg.; NHMUK 
• 1♂; Katanga; Kafubu Mission; Nov 1931; J. Ogilvie leg.; CNC • 1♀; South Kivu; 
Kalambelembe-Baraka; Jul 1918; R. Mayné leg.; KMMA • 1♀; Kapanga; Lulua; Nov 
1928; Walker leg.; KMMA • 1♂ 1♀ Léopoldville [= Kinshasa]; 27 May 1915; Lang 
and Chapin leg.; KMMA • 1♂; Elisabethville [= Lubumbashi]; 11–17 Sep 1931; A. 
Mackie leg.; NHMUK • 1♀; Elisabethville [= Lubumbashi]; 23 May 1920; M. Beq-
uaert leg.; KMMA • 1♂ 1♀; Elisabethville [= Lubumbashi]; 1927; M. Bequaert leg.; 
KMMA • 1♀; Elisabethville [= Lubumbashi]; 12 Nov 1928; M. Bequaert leg.; KMMA 
• 1♂ 1♀; Elisabethville [= Lubumbashi]; 1 Dec 1929; M. Bequaert leg.; KMMA • 
1♂; Elisabethville [= Lubumbashi]; 11–17 Nov 1931; T.D.A. Cockerell leg.; CNC • 
1♂ 1♀; Elisabethville [= Lubumbashi]; 9 Sep 1932; De Loose leg. • KMMA • 2♀♀; 
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Elisabethville [= Lubumbashi]; 1 Dec 1929; M. Bequaert leg.; RMNH • 1♂; Elisabeth-
ville [= Lubumbashi]; 15 Mar 1928; M. Bequaert leg.; RMNH • 1♂; Elisabethville [= 
Lubumbashi]; 23 May 1920; M. Bequaert leg.; RMNH • 1♂; Sakania; Nov 1931; V.P. 
Cockerell leg.; CNC • 1♀; Tumbwe; 16 Nov 1921; M. Bequaert leg.; KMMA • 1♀; 
locality unknown; 8 Nov 1951; H. De Saeger leg.; KMMA. Eswatini; 1♀; Manzini; 7 
May 1991; J.A.W. Lucas leg.; RMNH. Ethiopia • 1♂ 1♀; Errer River; date unknown; 
G. Kristensen leg.; NHMUK. Ghana • 1♂; Kumasi; 28 Oct 1946; J. Bowden leg.; 
NMSA. Kenya • 2♂♂ 3♀♀; Nairobi Prov., Kasarani; 10–14 Dec 2016; K. Jordaens 
and R. Copeland leg.; NMK • 1♀; Nairobi Prov., Kasarani; IV.2014; R. Copeland leg.; 
ICIPE • 1♀; Central Prov., Kinnyaga, Mucagara Farm; 16–18 Dec 2016; K. Jordaens 
and R. Copeland leg.; NMK • 2♂♂; Nyeri; X.1948; van Someren leg.; NHMUK • 
2♂♂ 2♀♀; Sola District, Lonje Valley, Laikipia escarpment; 12 Sep 1919; T.J. Ander-
son leg.; NHMUK. Madagascar • 1♀; Antananarivo; 28 Feb 2016; G. Goergen leg.; 
IITA. Malawi • 1♀; Ruo; date unknown; R.C. Wood leg.; NHMUK. Mozambique • 
1♂; Luabo; Lower Zambezi River, Port East Africa; 1 Apr 1958; P. Usher leg.; NMSA 
• 1♂; Rikatla; date unknown; H. Junod leg.; NMSA. Rwanda • 1♀; Nduga; Mar 
1953; P. Basilewsky leg.; KMMA. South Africa • 1♀; Barberton, Aloe Bridge Farm; 
22 Oct 2016; A. Vujić et al.; leg.; UNS • 2♂♂; KwaZulu-Natal, Bisley Valley Nature 
Reserve; 22 Dec 1993; J.G.H. Londt and Craddock leg.; NMSA • 1♂ 1♀; Bontebok 
National Park; 4 Dec 2016; A. Vujić; S. Radenković; N. Veličković and Z. Petanidou 
leg.; UNS • 1♂ 1♀; Capland; date unknown; S. Krebs leg.; MNB; 1♂; Western Cape, 
Cederberg; 17–21 Oct 2017; K. Jordaens leg.; KMMA • 1♂; KwaZulu-Natal, Doony-
brook; 10 Oct 2015; Vujić et al. leg.; UNS • 1♀; Eastern Cape, East London; 9 Apr 
1922; H.K. Munro leg.; RMNH • 1♂; Eastern Cape, East London; 9 Apr 1922; H.K. 
Munro leg.; NMSA • 1♂; Hottentot, Holland; 5 Dec 2016; A. Vujić; S.Radenković; N. 
Veličković and Z. Petanidou leg.; UNS • 1♂; KwaZulu-Natal, Ashburton; 8 Nov 1982; 
D.A. Barraclough leg.; NMSA • 1♂; KwaZulu-Natal, Barlett Estate, Cato Ridge; 9 Oct 
2018; G. Theron leg.; NMSA • 1♂; KwaZulu-Natal, Bishopstown, near Pietermaritz-
burg; 11 Dec 1982; A. Seymour leg.; NMSA • 2♂♂; KwaZulu-Natal, Bisley Valley 
Reserve; 22 Dec 1993; J.G.H. Londt leg.; NMSA • 1♂; KwaZulu-Natal, Congelia; 26 
Oct 1906; G.F. Leigh leg.; NMSA • 2♂♂; KwaZulu-Natal; Ferncliff; 16 Nov 2018; K. 
Jordaens leg.; NMSA • 1♂; KwaZulu-Natal, Hudley; date unknown; E. Pinhey leg.; 
NMSA • 1♂; KwaZulu-Natal, Illovo; 14 Jun 1919; collector unknown; NMSA • 1♂; 
KwaZulu-Natal, Ingwavuma; 21 Feb 1979; J.G.H. Londt leg.; NMSA • 1♂; KwaZulu-
Natal, Kosi Bay Nature Reserve; 30 Nov 1982; B.R. Stuckenberg leg.; NMSA • 1♀; 
KwaZulu-Natal, Kosi Lake; 22–27 Jan 1967; D. Gilissen leg.; RMNH • 1♂; KwaZulu-
Natal, Mkuzi Game Reserve, Nsumu Pan Area; 12 Jan 1994; Natal Museum Staff leg.; 
NMSA •1♂; KwaZulu-Natal, Mtunzini; 7 Feb 1965; T. Schofield leg.; NMSA • 1♂; 
KwaZulu-Natal, Port Shepstone, Uvongo; 23 Sep 2005; A. Wilson leg.; NMSA • 1♂; 
KwaZulu-Natal, Salt Rock; 5 Oct 1991; J.G.H. Londt leg.; NMSA • 2♂♂; KwaZulu-
Natal; Zululand, Ndumu Game Reserve; 26 Oct 1972; M.E. Irwin leg.; NMSA • 
3♂♂ 4♀♀; KwaZulu-Natal, Howick; 18 Oct 2015; A. Vujić et al. leg.; UNS • 1♀; 
KwaZulu-Natal, Howick, near Curry’s Post; 14 Feb 2016; A. Vujić; S. Radenković leg.; 
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UNS • 1♂; Western Cape, Keniworth Racecourse Cons. Area; 5 Nov 2014; A. Vujić 
et al. leg.; UNS • 1♀; Mpumulanga, Mariepskop National Park; 23–24 Jan 2017; K. 
Jordaens leg.; KMMA • 1♂ 1♀; Mpumulanga, Molele Farm; 28 Jan 2017; K. Jordaens 
leg.; KMMA • 1♂; Muizenberg, False Bay; 3 Jan 1972; Southern African Expedition 
leg.; NHMUK • 1♀; KwaZulu-Natal, N. from Pietermaritzburg along Otto’s Bluff; 19 
Oct 2015; X. Mengual leg.; ZFMK • 4♂♂ 8♀♀; KwaZulu-Natal, near Howick; 18 
Oct 2015; X. Mengual leg.; ZFMK • 1♂; Cape Province, Port Elizabeth; 22–27 Dec 
1985; J.G.H. Londt leg.; NMSA • 1♂; Stellenbosch, Delheim winery; 10 Feb 2009; 
E.M. & L. Laasonen leg.; MZH • 1♂; Western Cape, Cederberg NP; 20 Nov 2011; A. 
Vujić leg.; MZH • 1♂ 1♀; KwaZulu-Natal, Winterton; 1 Oct 2015; X. Mengual leg.; 
ZFMK • 1♂; KwaZulu-Natal, Winterton; 27 Sep 2015; A. Vujić et al. leg.; UNS • 1♂ 
2♀♀; Zastron; 16 Dec 2016; A. Vujić; S. Radenković; N. Veličković and Z. Petanidou 
leg.; UNS • 1♂ 1♀; locality and date unknown; S. Krebs leg.; MNB • 1♂; Limpopo 
Province, Moorddrift; date and collector unknown; NMSA • 1♂; Limpopo Province, 
Plat River; 1 Jan 1903; V. Judzncka leg.; NMSA • 1♂; Mongosi; May 1916; W.E. Jones 
leg.; RMNH • 2♂♂; Mpumalanga, Barberton, De Kaap; 18 and 29 Apr 1929; H.K. 
Munro leg.; NMSA • 2♂♂; Mpumalanga, Lomati River; 7 Nov 1970; B.R. Stucken-
berg leg.; NMSA • 1♀; Piet Retief; 15 Mar 1918; Dr. Brauns leg.; RMNH • 1♀; Port 
Elizabeth; 24 Feb 1922; H.K. Munro leg.; RMNH • 1♂; Western Cape, Knysna; 1 Jan 
1910; H. Brauns leg.; NMSA. Togo • 1♀; Kloto Forest; Feb 2005; G. Goergen leg.; 
IITA. Uganda • 1♂; Entebbe; 23–31 Jan 1973; H. Falke leg.; CNC • 1♀; Entebbe; 
1–15 Apr 1983; G.G.M. Schulten leg.; RMNH • 1♂; Ibanda; 23–28 Dec 1972; H. 
Falke leg.; CNC. Zambia • 1♂; Lake Bangweulu, Mbawala Island; Nov–Dec 1946; 
collector unknown; NHMUK • 1♂; N. of lake Bangweulu, near Milambo; 20 Oct 
1946; collector unknown; NHMUK • 1♂; N. of Lake Bangweulu; N’Sombo; 11 Dec 
1946; collector unknown; NHMUK • 1♂; Chilanga; 2 Jan 1914; R.C. Wood leg.; 
NHMK. Zimbabwe • 1♂; upper Kalungwsisi valley; 10 Sep 1908; S.A. Neave leg.; 
OXUM • 1♂; Salisbury [= Harare]; date unknown; G.A.K. Marshall leg.; NHMUK • 
1♀; Umtali District; 2 Jan 1931; P.A. Sheppard leg.; RMNH • 1♂; N. Vumba; 6 Oct 
1963; D. Cookson leg.; NMSA.

Re-description male (Fig. 7). Body length: 10.6–14.5 mm. Wing length: 8.1–
10.4 mm.

Head (Fig. 50). Eyes bare; slightly dichoptic, distance between eyes approx. the 
width of ocellus. Face white with dark medial vitta; white pollinose; white pilose. Ver-
tical triangle with black pile in lower half and at ocellar triangle, yellow pile on vertex; 
yellow pollinose until just before anterior ocellus; distance between lateral ocellus and 
eye margin 1/2 width of ocellus. Frontal triangle white; white pilose; white pollinose. 
Frontal prominence shiny black. Occiput yellow; yellow pilose; yellow and white pol-
linose. Antenna black, antennal arista reddish-brown.

Thorax. Scutum black with, dorsally, pair of well-demarcated yellow vittae and 
a faint yellow medial line, which are both connected at anterior and posterior parts 
of scutum; with lateral, yellow vitta; pile rufous. Scutellum uniformly yellow-brown; 
yellow pilose.
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Legs. Proleg (Fig. 160): femur dark brown to black, without apical pile brush; yel-
low pilose, pile shorter on dorsal side; with a small patch of black pile at posteroventral 
proximal end. Tibia yellow to orange-brown, long yellow pilose with a few thick black 
pile at distal end; tarsi orange-brown, black pilose dorsally, yellow-orange pilose ven-
trally. Mesoleg (Fig. 179): femur as in proleg, but without the posteroventral black pile 
at proximal end; tibia yellow-orange; with black pile on anterodorsal side; otherwise 
long yellow pilose. Basitarsus and second tarsal segment orange-brown; black pilose 
dorsally, long yellow pilose posteriorly. Other tarsi brown; black pilose, with long dark 
brown pile posteriorly. Metaleg: femur dark brown to black; yellow pilose, with long 
black pile interspersed at posteroventral proximal half and with some short and thicker 
black pile at distal end. Tibia dark brown; unmodified; long yellow pilose with sorter, 
black pile on ventrally and posteriorly, ventral side also with some long, black pile. Tar-
si dark brown to black; black pilose dorsally, dark brown and orange pilose ventrally.

Wing (Fig. 129). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 87). Tergite II with a pair of large, yellow triangular maculae; black 

marking hourglass-shaped; posterior black marking, though sometimes very vague (as 
in Fig. 87), equal in size or somewhat narrower than anterior black marking. Posterior 
black part with short, stiff black setulae which to not extend to the lateral margins. 
Tergite III and IV with yellow fascia of variable size, often occupying almost the entire 
tergite, but always with black triangular marking posteriorly. Tergite V strongly white 
pollinose, except for a black medial zone; with short, black stiff pile posteriorly which 
do not reach the lateral tergal sides, this pile being absent in specimens where the pos-
terior black marking is strongly reduced.

Genitalia (Fig. 209). Epandrium: Dorsal lobe of surstylus elongated, more or less 
rectangular with upwardly curved apex; with short, black spines in distal half; dorso-
laterally with a few longer, black setulae; dorsally and laterally with long, yellow pile. 
Ventral lobe of surstylus with large expansion ventrally with, on ventral side of the 
expansion, very long and dense black setulae.

Re-description female (Fig. 30). Body length: 9.6–14.4 mm. Wing length: 8.1–
10.2 mm.

Head (Fig. 70). Eyes bare; dichoptic. Face yellow-white with dark medial vitta; 
white pilose, white pollinose. Frons yellow-white; predominantly black pilose on ocel-
lar triangle and just ventrally of ocellar triangle, otherwise white pilose; strongly white 
pollinose on ventral 3/5. Distance between lateral ocellus and eye margin approx. 1½x 
width of ocellus. Occiput yellow-white; yellow-white pilose; yellow-white pollinose. 
Frontal prominence shiny black, orange-brown at distal end; antenna black; antennal 
arista reddish-brown.

Thorax. Scutum dark brown with one pair of dorsolateral lighter, yellow pollinose 
vittae which are connected posteriorly; with lateral, yellow pollinose vitta; yellow pi-
lose. Scutellum yellow-orange; yellow pilose.

Legs. Proleg: Femur black, distal end yellow-orange; yellow pilose; white pol-
linose. Tibia orange, darkened on dorsal distal 1/3; yellow pilose. Tarsi orange-brown 



Taxonomic revision Afrotropical Mesembrius 37

to black; black pilose dorsally, yellow pilose ventrally with some thick, black pile 
ventrally. Mesoleg: Femur black; yellow-white pilose, with some short black spines 
at distal end ventrally. Tibia orange; yellow pilose, with some long, thick black pile 
at ventral distal end. Basitarsus orange; yellow pilose, with some long, thick black 
pile on dorsal distal end and ventrally. Other tarsi black; dorsally short black pilose, 
ventrally yellow pilose with some large, thick black pile. Metaleg: Femur black; yel-
low-white pilose with shorter and thicker black pile on ventral distal half; white pol-
linose. Tibia chocolate-brown; yellow-white pilose with some black pile interspersed 
ventrally, pile longer on distal ventral end. Tarsi black; short black and yellow pilose 
dorsally; densely yellow-orange pilose ventrally.

Wing. Entire wing uniformly microtrichose.
Abdomen (Fig. 110). Tergite II with a broad orange fascia, with a narrow black 

anterior marking and a larger, posterior black marking which, in the medial part, is 
approx. 1/2 the tergal length; yellow pilose, with some very short and thicker black 
pile posteriorly; especially the posterior part of the posterior black marking white pol-
linose. Tergite III with yellow-orange fascia which in the medial part is approx. 2/5 of 
tergal length; yellow pilose, with some very short and thicker black pile posteriorly; 
especially in the medial part strongly white pollinose. Tergite IV similar, but entire 
orange fascia strongly white pollinose and black pile in black marking almost absent. 
Tergite V black; yellow-white pilose; strongly white pollinose on anterior half, espe-
cially on the lateral sides.

Distribution. Angola, Botswana, Democratic Republic of the Congo, Eswatini, 
Ethiopia, Ghana, Kenya, Madagascar, Malawi, Mozambique, Rwanda, South Africa, 
Togo, Uganda, Zambia and Zimbabwe.

Comments. The study of the type material shows that M. lagopus (Loew, 1860) 
is morphologically similar to M. capensis (Macquart, 1842) and hence, we consider 
both conspecific, with M. lagopus (Loew, 1860) being a junior synonym of M. capensis 
(Macquart, 1842).

Mesembrius chapini Curran, 1939
Figs 8, 31, 51, 72, 88, 111, 130, 151, 169, 186, 201, 210

Mesembrius chapini Curran, 1939: 10.
Mesembrius chapini – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius chapini males have a profemur with a thick and 
dense, golden apical pile brush. The metafemur is long and slender with some long, 
black thick pile in the ventral middle. The metatibia has a shallow anterior depression 
in the middle and a deeper depression on the ventral side of the distal end; the ventral 
side has a carina. The male is easily distinguished by the thick golden yellow to orange 
apical pile brush of the profemur and the series of minute, black spines in the ventro-
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Figures 21, 22. 21 Mesembrius spp., habitus, lateral view. M. simplicipes Curran (♂) 22 M. strigilatus 
(Bezzi) (♂).
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Figures 23, 24. Mesembrius spp., habitus, lateral view 23 M. sulcus sp. nov. (♂) 24 M. tarsatus (Bigot) (♂).
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Figures 25, 26. Mesembrius spp., habitus, lateral view 25 M. tibialis sp. nov. (♂) 26 M. vockerothi sp. 
nov. (♂).
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Figures 27, 28. Mesembrius spp., habitus, lateral view 27 M. caffer (Loew) (nominal morph) (♀) 28 
M. caffer (Loew) (spined morph) (♀).
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Figures 29, 30. Mesembrius spp., habitus, lateral view 29 M. ctenifer syn. nov. Hull (♀) 30 M. capensis 
(Macquart) (♀).



Taxonomic revision Afrotropical Mesembrius 43

Figures 31, 32. Mesembrius spp., habitus, lateral view 31 M. chapini Curran (♀) 32 M. cyanipennis 
(Bezzi) (♀).
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Figures 33, 34. Mesembrius spp., habitus, lateral view 33 M. maculifer Hull (♀) 34 M. madagascariensis 
Keiser (♀).
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Figures 35, 36. Mesembrius spp., habitus, lateral view 35 M. minor (Bezzi) (♀) 36 M. morio (Bezzi) (♀).
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Figures 37, 38. Mesembrius spp., habitus, lateral view 37 M. platytarsis syn. nov. Curran (♀) 38 M. 
regulus (Hull) (♀).
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Figures 39, 40. Mesembrius spp., habitus, lateral view 39 M. rex Curran (♀) 40 M. senegalensis (Mac-
quart) (♀).
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Figures 41, 42. Mesembrius spp., habitus, lateral view 41 M. simplicipes Curran (♀) 42 M. strigilatus 
(Bezzi) (♀).
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Figures 43, 44. Mesembrius spp., habitus, lateral view 43 M. sulcus sp. nov. (♀) 44 M. tarsatus 
(Bigot) (♀).
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Figure 45. Mesembrius spp., habitus, lateral view. M. vockerothi sp. nov. (♀).

proximal section of the metafemur. Females have a frons which is black pilose on its 
entire length, except laterally. It can be distinguished from the female of M. sulcus sp. 
nov. and M. tarsatus by the yellow-brown to chocolate-brown tibiae (black in M. sulcus 
sp. nov. and M. tarsatus). It differs from the female of M. rex and M. regulus by the very 
conspicuous black pile over the entire length of the protibia (absent in M. rex; restrict-
ed to distal half in M. regulus) and by the dark brown to black protarsus (yellow-brown 
to chocolate-brown in M. rex and M. regulus). The legs are very dark, but especially the 
tibiae are yellow-brown to chocolate-brown. The protibia has conspicuous black pile 
over its entire length. Wing cell r1 is distinctly open.

Examined material. Mesembrius chapini Curran: Holotype, male, “Mesembrius // 
chapini // ♂ // Holotype // Curran” “Lukolela // left bank // Congo R. 1°5’S/7.I.1931” 
“J.P. Chapin // Ac. 31300” [AMNH]. Type studied from picture on the website.

Other material. Benin • 2♂♂; Ahozon; date unknown; G. Goergen leg.; IITA • 
3♂♂ 2♀♀; Calavi; Apr 2014; G. Goergen leg.; IITA • 1♀; Cotonou; 16–18 Jan 2016; 
G. Goergen leg.; IITA • 1♂ 1♀; Cotonou; 1 Nov 2013; G. Goergen and K. Jordaens 
leg.; KMMA • 1♂; Cotonou; 28 Jan 2016; K. Jordaens leg.; KMMA • 1♂; Dangbo; 
13 Jun 2015; G. Goergen leg.; KMMA • 2♂♂; Lokossa; Nov 2005; G. Goergen leg.; 
IITA • 1♂; Niaouli; 15 Jan 1998; G. Goergen leg.; IITA • 2♂♂ 1♀; Pahou; 11 Jan 
2014; G. Goergen leg.; IITA • 2♀♀; Porto Novo; 28 Nov 2002; G. Goergen leg.; 
IITA • 1♂; Porto Novo; Oct 2004; G. Goergen leg.; IITA • 1♂; Porto Novo; 27 Jan 
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2016; G. Goergen leg.; IITA • 1♂; Porto Novo; Jan 2016; K. Jordaens and G. Goergen 
leg.; KMMA • 2♂♂; 5♀♀; Porto Novo; 20 Jan 2018; G. Goergen leg.; IITA • 1♂ 
12♀♀; Porto Novo; 27 Jan 2016; K. Jordaens and G. Goergen leg.; KMMA • 1♂ 1♀; 
Porto Novo; 27 Jan 2016; K. Jordaens and G. Goergen leg.; IITA • 5♂♂ 8♀♀; Porto 
Novo; 7 Mar 2018; G. Goergen & K. Jordaens leg.; KMMA • 4♂♂; Porto Novo; date 
unknown; K. Jordaens leg.; KMMA. Democratic Republic of the Congo • 1♀; 
Tshopo, Basoko; Oct 1948; P.L.G. Benoit leg.; KMMA • 1♂ 1♀; Equateur, Eala; Jul 
1936; J. Ghesquière leg.; KMMA; 1♂; Equateur, Eala; Mar 1936; J. Ghesquière leg.; 
RMNH • 1♂; Equateur, Eala; 5 Apr 1935; J. Ghesquière leg.; RMNH • 1♂; Equa-
teur, Eala; Sep 1935; J. Ghesquière leg.; RMNH • 1♀; Equateur, Eala; Jan 1936; J. 
Ghesquière leg.; RMNH • 2♂♂ 2♀♀; Equateur, Eala; Feb 1936; J. Ghesquière leg.; 
RMNH • 5♂♂ 1♀; Equateur, Eala; Mar 1936; J. Ghesquière leg.; RMNH • 1♀; 
Equateur, Eala; Sep 1936; J. Ghesquière leg.; RMNH • 1♀; Equateur, Eala; 28 Sep 
1936; J. Ghesquière leg.; RMNH • 1♂ 2♀♀; Equateur, Eala; Dec 1936; J. Ghesquière 
leg.; RMNH • 1♂; Equateur, Eala; 25 Jul 1935; J. Ghesquière leg.; KBIN • 2♂♂ 1♀; 
Equateur, Eala; Aug 1935; J. Ghesquière leg.; KBIN • 1♂; Equateur, Eala; Sep 1935; 
J. Ghesquière leg.; KBIN • 1♀; Equateur, Eala; Dec 1935; J. Ghesquière leg.; KBIN • 
1♀; Léopoldville [= Kinshasa]; 1 Jun 1915; Lang and Chapin leg.; KMMA. Nigeria 
• 1♂; Ibadan, IITA Station; 18 Nov 2004; G. Goergen leg.; IITA.

Re-description male (Fig. 8). Body length: 14.0–17.2 mm. Wing length: 10.2–
11.3 mm.

Head (Fig. 51). Eyes bare; holoptic, eye contiguity almost as long as length of 
ocellar triangle. Face white with dark medial vitta; white pilose; white pollinose. Verti-
cal triangle black; black pilose; yellow pollinose on ventral half. Distance between lat-
eral ocellus and eye margin 1/2 width of ocellus. Frontal triangle short; yellow-white; 
with some long, black pile; yellow pollinose. Frontal prominence shiny black with 
orange-brown apex. Occiput yellow; yellow pilose; with some shorter and thicker black 
pile near eye margin; yellow and white pollinose. Antenna, scape and pedicel reddish-
brown; postpedicel black; antennal arista reddish-brown.

Thorax. Scutum black with dorsally a pair of well-demarcated yellow vittae which 
are largely connected posteriorly. Scutum with faint lateral vitta; yellow and black 
pilose. Scutellum uniformly yellow-brown; with long yellow and shorter black pile.

Legs. All legs chocolate-brown; tarsi chocolate-brown. Proleg (Fig. 151): Femur 
dorsoventrally flattened; posterodorsal side with sparse, long black and yellow pile 
in proximal half; with apical pile brush of long, dense and curved yellow thick pile, 
this yellow pile is longer in the distal 1/3 and is interspersed with equally long black 
pile; ventrally with long, black pile. Basitarsus without tuft of orange or black pile 
posteriorly. Mesoleg: Femur with long, yellow pile on proximal 2/3 and long black 
pile on distal 1/3. Tibia and tarsi black pilose. Metaleg (Fig. 186): Femur long and 
thin, slightly curved pile; pile on dorsal and anterior side inconspicuous, except for 
some long, black pile at anterior distal end; patch of long yellow pile on proximal 
part; with row of very short and thick black spines on ventral distal half; with 2–5 
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very long, thick black pile in ventral middle; posteriorly with loose, long yellow and 
black pile which becomes denser at distal end. Tibia with long, black pile, especially 
in distal 2/3; anteriorly with shallow excavation in the middle; posteriorly with 
deep and broad bare excavation in proximal 1/3. Tarsi black pilose dorsally, orange 
pilose ventrally.

Wing (Fig. 130). Entire wing dark, uniformly dense microtrichose.
Abdomen (Fig. 88). Tergite II with pair of very large, yellow rounded maculae; 

black markings hourglass-shaped; anterior and posterior black markings equal in size 
marking, but posterior black marking with stronger white pollinosity; yellow and black 
pilose, but black pile more conspicuous in posterior half of tergite and somewhat dens-
er in posterolateral corners. Tergite III and IV with broad yellow fascia; black markings 
on posterior half vague because of white pollinosity, but more pronounced in medial 
part; black and yellow pilose, but black pile rare in anterior 1/4.

Genitalia (Fig. 210). Epandrium: Dorsal lobe of surstylus short, broadly rounded; 
with short black spines on almost entire surface. Ventral lobe of surstylus straight; bare.

Description female (Fig. 31). Body length: 13.3–16.3 mm. Wing length: 10.2–
11.0 mm.

Head (Fig. 72). Eye bare; dichoptic. Face yellow-orange with dark medial vitta; 
white pilose; white pollinose. Frons black; black pilose in dorsal half, black and yellow 
pilose on ventral half; weakly white pollinose. Distance between lateral ocellus and 
eye margin approx. width of ocellus. Occiput black; yellow pilose, with some black 
pile near eye margin; yellow-white pollinose. Frontal prominence shiny black, distal 
end orange-brown; scape and pedicel orange-brown; postpedicel black; antennal arista 
reddish-brown.

Thorax. Scutum dark brown to black with dorsolateral a pair of vague, grey pol-
linose vittae which are connected posteriorly; grey pollinose lateral vitta very vague; 
yellow pilose with some black pile interspersed. Scutellum yellow-orange; yellow pilose 
with very sparse, shorter black pile interspersed.

Legs (Figs 169, 201). All femora black, except for extreme distal ends which are 
orange-brown; yellow pilose. All tibia orange-brown, most distal tarsomere darkened; 
yellow and black pilose dorsally, yellow pilose ventrally. All tarsi orange-brown; black 
pilose, except for protarsus which is yellow-orange pilose ventrally.

Wing. Entire wing uniformly dense microtrichose.
Abdomen (Fig. 111). Tergite II with a pair of large, orange, rounded maculae; 

yellow pilose, with dense short thick black pile on posterior black marking. Tergite III 
with orange fascia in anterior half and black marking in posterior half; yellow pilose 
with dense short thick black pile on posterior black marking. Tergite IV with narrow 
orange fascia; yellow-orange pillose. Tergite V black; yellow pilose.

Distribution. Benin, Democratic Republic of the Congo and Nigeria.
Comments. The female of the species was hitherto unknown. The male cannot be 

confused with any other species.
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Mesembrius copelandi Jordaens, Goergen & De Meyer, sp. nov.
http://zoobank.org/9383F227-89B2-4F37-889F-080B3327C04D
Figs 9, 52, 89, 131, 199, 211

Differential diagnosis. Males of Mesembrius copelandi sp. nov. lack an apical pile 
brush on the profemur and have an unmodified metatibia. The ventral 1/4 of the 
profemur is black pilose with some longer yellow pile antero- and posteroventrally. 
The metaleg has long, yellow pile which becomes darker on the tarsi; the pile is much 
shorter on the posterior side. The metafemur has a patch of conspicuous black pile on 
the proximal 1/5 ventrally. The metabasitarsus is very long and almost as long as the 
metatibia; in all other species, the metabasitarsus is much shorter than the metatibia. 
The female is unknown.

Examined material. Mesembrius copelandi Jordaens, Goergen & De Meyer: Holo-
type, male, “HOLOTYPUS” “Kenya // Nairobi Prov. // ICIPE campus // Kasarani, 
1.22296°S, // 36.89704°E, 1600 m” “6 m Malaise trap, near // stream, woodland // 
remnant, 17-25 JAN // 2017, R. Copeland” “Mesembrius copelandi//Det. K. Jordaens, 
2019” “DNA 1301F04 // K. Jordaens // RMCA 2020” “ICIPE 1180” [KMMA]

Paratype: Kenya • 1♂; Sosoma area; 30 Jun–6 Jul 2018; R. Copeland leg.; ICIPE 
9544; ICIPE.

Description male (Fig. 9). Body length: 13.7–14.7 mm. Wing length: 9–10.5 mm.
Head (Fig. 52). Eyes bare; slightly dichoptic, distance between eyes approx. 1/2 

width of ocellus. Face white-yellow with dark medial vitta; white pollinose; white pi-
lose. Vertical triangle black pilose, with some yellow pile near vertex; yellow pollinose 
until just before anterior ocellus. Distance between lateral ocellus and eye margin 1/2 
width of ocellus. Occiput yellow; yellow pilose; yellow and white pollinose. Frontal 
triangle brownish; yellow pilose with a few black pile near antenna; yellow pollin-
ose. Frontal prominence shiny black, dark brown at apex. Antenna, scape and pedicel 
reddish-brown; postpedicel black; antennal arista reddish-brown.

Thorax. Scutum black; with a pair of well-demarcated yellow vittae and a yel-
low medial line dorsally, vitta and medial line are broadly connected posteriorly; with 
lateral, yellow vitta; yellow pilose with some black pile in the posterolateral corners. 
Scutellum uniformly yellow; yellow pilose.

Legs. Tibia and tarsi entirely rufous, but metatarsi black dorsally. Proleg: Femur 
black, distal end rufous; without apical pile brush; pile ventrally black on distal 1/4, 
otherwise rufous. Tibia rufous; black and yellow pilose which is longer on posteri-
or side. Basitarsus black and rufous pilose. Other tarsi black pilose. Mesoleg: Femur 
black, distal end rufous; yellow and black pilose. Tibia similar as in proleg, but black 
and yellow pile in proximal 1/4 of markedly longer than on remainder of tibia. Tarsi 
similar as in proleg. Metaleg (Fig. 199): Femur black, distal end rufous; with long, thin 
yellow pile, but shorter and less dense ventrally and posteroventrally; with a band of 
black pile on extreme proximal end ventrally. Tibia rufous; unmodified; long yellow-
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ish pilose, except for the posterior side where pile shorter and black; with a patch of 
posteroventral longer black pile. Basitarsus black dorsally, rufous ventrally; very long, 
almost as long as tibia; very long yellow pilose with some long black pile at distal end. 
Other tarsi black dorsally, rufous ventrally; very long yellow pilose with some long 
black pile at distal end.

Wing (Fig. 131). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 89). Tergite II with a pair of large, yellow rectangular maculae; 

black marking hourglass-shaped; posterior black marking equal in size or somewhat 
narrower than anterior black marking. Posterior black part with short, stiff black setu-
lae which to not extend to the lateral tergal sides. Tergite III and IV with yellow 
fascia of variable size, often occupying almost the entire tergite with mostly posterior, 
triangular black marking. Tergite V strongly white pollinose, except for a black me-
dial zone; with short, black stiff setulae at posteriorly which do not reach the lateral 
tergal sides, these setulae are absent in specimens where the posterior black marking 
is strongly reduced.

Genitalia (Fig. 211). Epandrium: Dorsal lobe of surstylus elongated, distally 
rounded, with characteristic small tooth-like projection; dorsally long yellow pilose, 
short black pilose at distal end. Ventral lobe of surstylus with one large black setula in 
middle section and a row of approximately ten long black setulae.

Female. unknown.
Distribution. Kenya.
Comments. This is a new species to the Afrotropical Region. The species is only 

known from two males from Kenya. Two DNA barcodes are available (Fig. 229) and 
the species is strongly differentiated from others.

Etymology. Named in honour of Robert Copeland (ICIPE) who collected both 
males. The specific epithet should be treated as a noun in the genitive case.

Mesembrius cyanipennis (Bezzi, 1915)
Figs 10, 32, 53, 71, 90, 112–113, 132, 212

Helophilus cyanipennis Hervé-Bazin, 1914a: 297. Nomen nudum.
Helophilus (Mesembrius) cyanipennis Bezzi, 1915: 97.
Helophilus cyanipennis – Curran (1927): 60 – Brunetti (1926): 166 – Curran (1939): 

9 – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius cyanipennis males are dichoptic, have a black face, 
no apical pile brush on the profemur, an unmodified metatibia, have short, but con-
spicuously dense dark pile on the anterior proximal half of all femora, a dark scutum 
without vittae and a largely yellow-orange abdomen. Mesembrius cyanipennis is one of 
the two species with a black face and differs from M. nigriceps in the absence of con-
spicuous thick black pile on the ventral side of the metafemur. Females have a black 
face (as in M. morio), but tergite II has a pair of large orange maculae and the other 
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tergites are to a various extent orange (tergites entirely black in M. morio). All other 
species have a white to yellow face with a medial dark vitta.

Examined material. Helophilus cyanipennis Bezzi: Lectotype (hereby designated), 
male, “SYNTYPUS” “Syn-//type” “Hel. (Mes.)//♂ Type// cyanipennis//Bezzi” “Pres. 
By//Impl. Bureau Ent.//1915-165.” “Uganda Prot.,//Entebbe.//1–11 Sep1911.//
S.A. Neave.” “Mesembrius//cyanipennis//n.sp//Type ♂” “NHMUK 013428968” 
[NHMUK]. Paralectotype, female, “Syn-//type” “Hel. (Mes.)//♀ Type// cyanipen-
nis//Bezzi” “Ashanti.//Obuasi.//7.xiii.06//W.M. Graham.//1907-74.” “Mesembrius//
cyanipennis//Type ♀ n.sp.” “NHMUK 013428969” [NHMUK]. Paralectotype, fe-
male, “Syn-//type”, “H.(M.) cyanipennis, Bezzi//Bezzi det.//1915.)” “caught on flow-
er” “Obuasi,//Ashanti,//20.vii.1907,//Dr. W.M. Graham.//1908-245.” “NHMUK 
013428970” [NHMUK]. Paralectoype, female, “Syn-//type”, “H.(M.) cyanipennis, 
Bezzi//Bezzi det.//1915.)” “caught on flower” “Obuasi,//Ashanti,//21.vi.1907,//Dr. 
W.M. Graham//1908-245.” “NHMUK 013428971” [NHMUK]. Paralectotype, 
female, “Syn-//type”, “H.(M.) cyanipennis, Bezzi//Bezzi det.//1915.)” “Caught on 
umbelli-//ferus flowers in//swamp.” “Obuasi,//Ashanti,//28.vi.1907,//Dr. W.M. Gra-
ham//1908-245.” “NHMUK 013428972” [NHMUK].

Other material. Benin • 1♂ 1♀; Ifangni-range; 6 Jun 2015; G. Goergen leg.; 
IITA • 1♀; Ifangni-range; 6 May 2016; G. Goergen leg.; IITA • 1♂ 1♀; Ifangni-
range; 19 Mar 2017; G. Goergen leg.; IITA • 1♂; Lokossa; Oct 2005; G. Goergen 
leg.; IITA • 1♀; Niaouli; 10 Dec 2013; G. Goergen and K. Jordaens leg.; KMMA • 
1♂ 3♀♀; Niaouli; 2 Feb 2014; G. Goergen leg.; IITA • 1♂; Pobé; 13 Jun 2015; G. 
Goergen leg.; IITA • 1♀; Pobé; 28 Jan 2016; G. Goergen leg.; IITA • 1♀; Pobé; 27 Jan 
2016; G. Goergen leg.; KMMA. Cameroon • 1♀; Abong M’Bang District; 1–30 Apr 
1936; F.G. Merfield leg.; NHMUK. Democratic Republic of the Congo • 1♀; 
Haut-Uélé, Arebi; date unknown; J. Bequaert leg.; KMMA • 1♀; Bas-Uélé, Bambesi; 
15 Sep 1933; H.J. Brédo leg.; KMMA • 1♀; Bas-Uélé, Bambili; date unknown; J. 
Rodhain leg.; KMMA • 1♀; Lulua, Kapanga; Nov 1932; G.F. Overlaet leg.; KMMA 
• 1♀; Katanga; Mar 1933; G.F. Overlaet leg.; KMMA • 1♀; Ituri, Kilo, Kere-Kere; 
Mar 1948; Turco leg.; KMMA • 1♀; Tshopo, Stanleyville [= Kisangani]; 1914; J. Be-
quaert leg.; KMMA • 1♀; Tshopo, Stanleyville [= Kisangani]; 4 Apr 1915; Lang and 
Chapin leg.; KMMA • 1♀; Tshopo, Stanleyville [= Kisangani]; 7 Apr 1915; Lang and 
Chapin leg.; KMMA • 1♀; Tshopo, Stanleyville [= Kisangani]; 8 Apr 1915; Lang and 
Chapin leg.; KMMA • 1♀; Tshopo, Stanleyville [= Kisangani]; 9 Apr 1915; Lang and 
Chapin leg.; KMMA • 1♂ 1♀; Tshopo, Stanleyville [= Kisangani]; Mar 1915; Lang 
and Chapin leg.; KMMA • 1♂ 1♀; Elisabethville [= Lubumbashi]; 11 Apr 1921; M. 
Bequaert leg.; KMMA • 1♀; Lomami, Mutombo; Mar 1931; P. Quarré leg.; KMMA 
• 1♀; Haut-Lomami, Sankisia; 4 Apr 1911; Dr. Bequaert leg.; KMMA • 1♂; Uelé; 
date unknown; J. Rodhain leg.; KMMA • 1♂; Eala; Apr 1935; J. Ghesquière leg.; 
RMNH • 1♀; Eala; Feb 1936; J. Ghesquière leg.; RMNH • 1♀; Eala; Nov 1935; 
G.F. Overlaet leg.; RMNH • 1♀; Eala, Bambesa; 30 Oct 1933; J. Leroy leg.; RMNH 
• 1♀; Lulua, Kapanga; Nov 1932; G.F. Overlaet leg.; RMNH. Ghana • 1♂; Wati 
Waterfalls; Feb 2003; G. Goergen leg.; IITA. Nigeria • 1♀; Ibadan, IITA station; 
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3 Feb 2000; G. Goergen leg.; IITA • 1♂; Ikotobo; 10 Nov 1913; J.W.S. ScottMacie 
leg.; NHMUK. Sierra Leone • 1♂ 1♀; Kamakoni; 22 Apr 1912; J.J. Simpson leg.; 
NHMUK. South Africa • 1♂; KwaZulu-Natal, Manguzi Forest Reserve; 13–16 Dec 
2010; J.G.H. Londt leg.; NMSA. Togo • 1♀; Kloto Forest; Dec 2007; G. Goergen 
leg.; IITA • 1♀; Kloto Forest; Nov 2007; G. Goergen leg.; IITA • 1♂; Kloto Forest; 
Feb 2016; G. Goergen leg.; IITA • 2♀♀; Kloto Forest; 21–24 Jun 2015; G. Goergen 
leg.; KMMA • 1♀; Kloto Forest; Feb 2016; G. Goergen leg.; KMMA • 1♀; Kloto 
Forest; Nov 2016; G. Goergen leg.; KMMA • 2♂♂ 2♀♀; Kloto Forest; Feb 2017; 
G. Goergen leg.; KMMA • 1♂; Kloto Forest; Mar 2017; G. Goergen leg.; KMMA • 
1♀; Kuma Adamé; 22–24 Jan 2016; G. Goergen leg.; IITA. Uganda • 2♂♂ 1♀; En-
tebbe; 9 Aug 1911; C.C. Gowdey leg.; NHMUK • 1♂; Entebbe; 11 Aug 1911; C.C. 
Gowdey leg.; NHMUK • 1♀; Entebbe; 14 Aug 1911; C.C. Gowdey leg.; NHMUK 
• 1♂ 1♀; Entebbe; 16 Aug 1911; C.C. Gowdey leg.; NHMUK • 2♂♂; Entebbe; 17 
Aug 1911; C.C. Gowdey leg.; NHMUK • 4♂♂ 2♀♀; Entebbe; 21 Aug 1911; C.C. 
Gowdey leg.; NHMUK • 1♀; Entebbe; 31 Aug 1911; C.C. Gowdey leg.; NHMUK • 
1♂; Entebbe; 17 Jul 1911; C.C. Gowdey leg.; NHMUK • 1♀ • Entebbe; 28 Jul 1911; 
C.C. Gowdey leg.; NHMUK • 1♂ 3♀♀; Entebbe; 12–13 Dec 1912; C.C. Gowdey 
leg.; NHMUK • 3♀♀; Entebbe; 3–4 Dec 1912; C.C. Gowdey leg.; NHMUK • 1♂; 
Entebbe; 27 May 1912; C.C. Gowdey leg.; NHMUK • 1♀; Entebbe; 3 Nov 1912; 
C.C. Gowdey leg.; NHMUK • 3♀♀; Entebbe; 14 Nov 1912; C.C. Gowdey leg.; 
NHMUK • 9♀♀; Entebbe; 18–20 Nov 1912; C.C. Gowdey leg.; NHMUK • 1♀; 
Entebbe; 16 Oct 1912; C.C. Gowdey leg.; NHMUK • 1♀; Entebbe; 3 Sep 1912; 
C.C. Gowdey leg.; NHMUK • 6♂♂ 9♀♀; Entebbe; 1–11 Sep 1911; S.A. Neave leg.; 
NHMUK • 1♂; Entebbe; 7–9 May 1912; S.A. Neave leg.; NHMUK • 1♀; Entebbe; 
18 May 1912; collector unknown; NHMUK • 1♂ 1♀; Entebbe; 7 Mar 1973; H. 
Falke leg.; RMNH • 1♀; Entebbe; 7 Mar 1973; H. Falke leg.; RMNH • 1♀; Entebbe; 
7 Oct 1971; H. Falke leg.; RMNH • 1♀; Entebbe, Kisubi Forest; 8–9 Jun 1976; M.K. 
Paulus leg.; CNC • 1♀; Kenya Coast, Gedi for Malindi; May 1973; H. Falke leg.; 
CNC • 1♀; W. shores of Vic. Nyanza; 19–25 Sep 1911; S.A. Neave leg.; NHMUK • 
2♀♀; locality and date unknown; C.C. Gowdey leg.; NHMUK. Country unknown 
• 1♂; Ruwengo; 14 May 1911; collector unknown; NHMUK.

Re-description male (Fig. 10). Body length: 11.0–13.2 mm. Wing length: 9.6–
10.5 mm.

Head (Fig. 53). Eyes bare; dichoptic, distance between eyes approx. 1½x width of 
ocellus. Face dark brown to black; white pilose; white pollinose. Vertical triangle black; 
black pilose, yellow pilose on vertex; yellow pollinose until just before anterior ocellus. 
Distance between lateral ocellus and eye margin 1/2 width of ocellus. Frontal triangle 
brown, area near eye margin yellow; white pilose; white pollinose. Frontal prominence 
shiny black, reddish-brown at apex; black pilose. Occiput black; white pilose with 
some shorter, thicker, black pile near dorsal eye margin. Antenna, scape and pedicel 
reddish-brown; postpedicel black; antennal arista reddish-brown.

Thorax. Scutum black; without vitta; pile short, yellow and black. Scutellum, 
anterior half dark brown, posterior half lighter; yellow pilose with some shorter black 
pile interspersed.
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Legs. Legs predominantly dark brown to black. Pile on posterior side of pro- and 
mesofemur and on proximal distal 1/4 yellow, pile otherwise black; black pile on ven-
tral side of femora gradually becoming longer towards distal end; ventral side of metat-
ibia with carina.

Wing (Fig. 132). Entire wing uniformly, very densely microtrichose; anterior me-
dial part and posterior half of cell bm brownish.

Abdomen (Fig. 90). Tergite II with large, yellow fascia, interrupted in anterior 2/3; 
with T-shaped black marking; yellow pilose, with short thick black pile interspersed, 
especially in posteromedial section. Tergite III and IV yellow-orange; yellow pilose.

Genitalia (Fig. 212). Epandrium: Dorsal lobe of surstylus very long and thin, with 
pointed apex and with distal end bent upwards; with short, black spines at apex and 
long yellow pilose on dorsal side. Ventral lobe of surstylus convex.

Re-description female (Fig. 32). Body length: 12.2–13.1 mm. Wing length: 
8.6–11.0 mm.

Head (Fig. 71). Eyes bare; dichoptic. Face black; black and white pilose; white pol-
linose. Frons black; black pilose; lower half white pollinose. Vertex black; black pilose; 
grey pollinose. Distance between lateral ocellus and eye margin approx. the width of 
ocellus. Occiput black; yellow and black pilose dorsally, yellow pilose ventrally; grey 
pollinose. Frontal prominence shiny brown-black; black pilose. Antenna black; arista 
reddish-brown.

Thorax. Scutum and scutellum black; without vitta; short white and black pilose.
Legs. Dark reddish-brown to black; short black and white pilose.
Wing. Entire wing uniformly, very densely microtrichose; anterior medial part and 

posterior half of cell bm brownish.
Abdomen (Figs 112, 113). Second tergite with a pair of large orange maculae and 

without (Fig. 112) or with (Fig. 113) distinct posterior black marking. Tergite III from 
largely orange with a vague medial black marking (Fig. 112) to black with a pair of 
large, orange maculae (Fig. 113). Tergite IV from entirely orange (Fig. 112) to orange 
with a posterior black fascia (Fig. 113). Tergite V orange. All tergites short yellow-
white and black pilose.

Distribution. Benin, Cameroon, Democratic Republic of the Congo, Ghana, Ni-
geria, Sierra Leone, South Africa, Togo and Uganda.

Comments. Hervé-Bazin (1914a) was the first to use the name cyanipennis (as Helo-
philus cyanipennis Bezzi). Since he did not provide a description of the species, but men-
tions that the species will be described later by Mr. Prof. Bezzi [p. 297: “Cette espèce sera 
prochainement décrite par M. le Prof Bezzi”], the name should be considered as a nomen 
nudum. Bezzi (1915) is the first to provide an adequate description for the species.

Mesembrius ingratus (Loew, 1858)
Figs 11, 54, 91, 133, 158, 190, 213

Helophilus ingratus Loew, 1858: 380.
Helophilus ingratus – Loew (1860): 386 – Hervé-Bazin (1914a): 297.
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Helophilus (Mesembrius) ingratus – Bezzi (1915): 97.
Tubifera ingrata – Kertész (1910): 254.
Mesembrius ingratus – Curran (1927): 60 – Szilády (1942): 92 – Smith and Vockeroth 

(1980): 504.

Differential diagnosis. Mesembrius ingratus males are holoptic, have a loose black api-
cal pile brush on the profemur, a densely yellow pilose scutum with vague longitudinal 
vittae, a tuft of black pile on the posterior side of the probasitarsus, a slender metatibia 
and a posterior deep depression in the proximal half of the metatibia which ventrally 
extends into a deep groove. It can be distinguished from any other species by the apical 
pile brush of the profemur which is loose and yellowish with some black pile inter-
spersed (black dorsally, yellow ventrally in M. arcuatus sp. nov.; black in M. tarsatus) 
and by the deep groove on the metatibia (strongly compressed in M. arcuatus sp. nov.; 
with a rounded swelling in M. tarsatus). The female is unknown.

Examined material. Helophilus ingratus Loew: Holotype, male, “Helophilus // 
ingratus” “209” “209” “HOLOTYPUS // Helophilus ingratus // Loew, 1858” “design. 
Kassebeer 1993” “NHRS-BYWS // 000002619” [NRMS].

Other material. Malawi • 1♂; Mount Mulanje; 20 Oct 1912; S.A. Neave leg.; 
NHMUK. Senegal • 2♂♂; Dakar; 14 Jan 1945; collector unknown; RMNH. South 
Africa • 1♂; KwaZulu-Natal, Manguzi Forest Reserve; 13–16 Dec 2010; J.G.H. 
Londt leg.; NMSA • 1♂; KwaZulu-Natal, St. Lucia Park Reserve; 2 Feb 1988; J.G.H. 
Londt leg.; NMSA • 1♂; KwaZulu-Natal, Ngoya Forest Reserve; 26 Apr 1988; J.G.H. 
Londt leg.; NMSA.

Re-description male (Fig. 11). Body length: 10.9–11.1 mm. Wing length: 8.0–
8.4 mm.

Head (Fig. 54). Eyes bare; holoptic, length of eye contiguity approx. 1/3 the length 
of ocellar triangle. Face white with dark medial vitta; white pilose; white pollinose. 
Vertical triangle with black pile in ventral half and at ocellar triangle; yellow pilose 
in dorsal half; yellow pollinose. Distance between lateral ocellus and eye margin 1/2 
width of ocellus. Frontal triangle and gena white; white pilose; white pollinose. Frontal 
prominence shiny black; black pilose. Occiput black, but strongly white-grey pollin-
ose; yellow-brown pilose, with a row of almost equally long black pile at dorsal eye 
margin. Antenna reddish-brown.

Thorax. Scutum dark brown with dorsally a pair of vague yellow vittae; yellow-
brown pilose. Scutellum uniformly light yellow-brown; yellow pilose.

Legs. All legs dark brown, except for pro- and mesotarsi which are yellow-brown. 
All femora and tibiae with long, loose yellow pile. Proleg (Fig. 158): Femur with a 
loose, yellow apical pile brush interspersed with some long black pile; very short thick 
pile and longer thin black pile at proximal 1/4 ventrally. Tibia with long, black pile, 
except dorsally. Basitarsus black pilose dorsally, with tuft of black pile on posterior 
side, short orange pilose ventrally. Other tarsi black pilose dorsally, short orange pilose 
ventrally. Mesoleg: Femur long yellow pilose posteriorly and posterodorsally, except at 
distal end where pile is black; short black pilose anteriorly and anterodorsally; ventrally 
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with longer black pile. Tibia long black and short yellow pilose. Tarsi short black pilose 
dorsally; short yellow pilose ventrally with a few thick black spines. Metaleg (Fig. 190): 
Femur very slender; covered with long, thin yellow pile; shorter black pile on ventral 
1/4 and at distal end. Tibia with a deep posterior depression in the proximal half which 
is extended as a groove on the ventral side, demarcated with short, dense black pile; 
proximal half dorsoventrally flattened; predominantly black pilose. Tarsi black pilose 
dorsally; orange pilose ventrally.

Wing (Fig. 133). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 91). Tergite II with pair of very large, yellow triangular maculae; 

yellow pilose; black marking hourglass-shaped; posterior black marking equal in size 
or somewhat narrower than anterior black marking, but more vague because of medial 
white pollinosity; posterior black marking with black pile that posterolaterally extends 
into the yellow maculae. Tergite III with yellow fascia of variable size, occupying ap-
prox. the entire tergite; yellow pilose; with posterior, triangular black marking; black 
pilose; white pollinose. Tergite IV black; white pilose and white pollinose on anterior 
fascia, black and yellow pilose on remainder of tergite.

Genitalia (Fig. 213). Epandrium: Dorsal lobe of surstylus somewhat elongated, 
broadly rounded, with short, black spines on almost entire surface; dorsally long yellow 
pilose. Ventral lobe of surstylus straight; bare.

Female. Unknown.
Distribution. Malawi, Senegal and South Africa.
Comments. Curran (1927) cites several specimens from three localities in the 

Democratic Republic of the Congo. In a later publication, Curran (1939) suggests 
that these specimens belong to M. tarsatus. Bezzi (1915) also mentions the species 
from Uganda and Durban in South Africa, but Curran (1939) also considers these 
specimens as M. tarsatus. We have not encountered females that could be associated 
with the male of M. ingratus. No DNA barcodes are available for M. ingratus.

Mesembrius longipilosus Jordaens, Goergen & De Meyer, sp. nov.
http://zoobank.org/F22BE141-7E79-4C9B-995B-DCA4B9BCC126
Figs 12, 55, 92, 134, 162, 214

Differential diagnosis. Mesembrius longipilosus sp. nov. males lack an apical pile 
brush on the profemur and have an unmodified metatibia. The proximal ventral 
section of the profemur has 3–4 long black pile and the metafemur is covered with 
long, thin yellow pile and some shorter and thicker black pile on the ventral side, 
except on the extreme distal end where the black and yellow pile is equally long. 
The pair of maculae on tergite II are very large and rounded. The species resembles 
M. senegalensis, but differs in the shape of the maculae on tergite II (rounded in M. 
longipilosus sp. nov.; rectangular in M. senegalensis) and the presence of some long 
black pile on the proximal ventral side of the metafemur (absent in M. senegalensis). 
The female is unknown.
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Examined material. Mesembrius longipilosus Jordaens, Goergen & De Meyer: Holo-
type, male “HOLOTYPUS” “Entebbe, UGANDA // 2.III.1972 // H. Falke // In for-
est” “Mesembrius // sp. 7 // Det J.R. Vockeroth” “Mesembrius longipilosus // Det. K. 
Jordaens, 2019” “Barcode of Life // DNA voucher specimen // Smple | CNC DIPTERA 
102305 // BOLD Proc. ID: CNCDB1109-11” “CNC DIPTERA // # 102305” [CNC].

Paratype: Uganda • 1♂; near Entebbe; 23–31 Jan 1972; 1160 m; H. Falke leg.; 
CNC Diptera 102306 (head and abdomen lost) [CNC].

Description male (Fig. 12). Body length: 8.6 mm. Wing length: 7.2–7.7 mm.
Head (Fig. 55). Eyes bare; dichoptic, distance between eyes approx. the width of 

ocellus. Face yellow with dark medial vitta; white pilose; white pollinose. Vertical trian-
gle black with yellow and black pile; yellow pollinose on lower half. Distance between 
lateral ocellus and eye margin approx. 1/2 width of ocellus. Frontal triangle black; 
white pilose; white pollinose. Frontal prominence shiny black. Occiput yellow; yel-
low pilose with interspersed short, black setulae; yellow and white pollinose. Antenna 
black; postpedicel white pollinose, antennal arista reddish-brown.

Thorax. Scutum black; white pilose, with three dorsal, well-demarcated yellow-
white pollinose vitta which are connected at posterior end; with lateral, yellow-white 
pollinose vitta. Scutellum yellow-brown; yellow pilose.

Legs. Femora dark chocolate-brown, tibia and tarsi orange-brown. Proleg 
(Fig.  162): Femur without apical pile brush; yellow pile ventrally long in proxi-
mal half, shorter in distal half; ventrally 3–4 black pile at basal 1/3. Tibia yellow 
and black pilose. Tarsi black pilose dorsally, yellow-orange pilose ventrally. Mesoleg: 
Similar to proleg; with black and yellow pile on basitarsus. Metaleg: Femur with 
long yellow pile anteriorly and shorter pile, posteriorly; ventral pile scarce, yellow 
and black, the black pile is longer at proximal half than at distal half. Tibia unmodi-
fied; with long, yellowish pile and scarce black pile on distal half. Tarsi black pilose 
dorsally, orange pilose ventrally.

Wing (Fig. 134). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 92). Tergite II with pair of very large, yellow to orange rounded 

maculae; black marking hourglass-shaped, but the posterior part is smaller compared 
to the anterior part; yellow pilose. Tergite III almost entirely orange with small medial 
black maculae; yellow pilose. Tergite IV with anterior white pollinose band; black on 
posterior 1/3; yellow pilose.

Genitalia (Fig. 214). Epandrium: Dorsal lobe of surstylus elongated, more or less 
rectangular with upwardly curved apex, with short, black spines in distal half; dorso-
laterally with a few longer, black setulae; dorsally and laterally with long, yellow pile. 
Ventral lobe of surstylus with large expansion ventrally, with, on ventral side of the 
expansion, short black setulae.

Female. Unknown.
Distribution. Uganda.
Comments. Mesembrius longipilosus sp. nov. is a new species which is only 

known from two male specimens from Uganda (Entebbe). The male genitalia look 
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similar to those of M. capensis, but the black setulae on the ventral expansion of 
the ventral lobe of the surstylus are fewer in number and much shorter. No DNA 
barcodes are available.

Etymology. The specific epithet longipilosus (Latin for hairy, covered with long 
pili) refers to the long, thin yellow pile on the metalegs. It is to be treated as an adjec-
tive (nominative singular masculine).

Mesembrius maculifer Hull, 1941
Figs 33, 73, 114, 135

Mesembrius maculifera Hull, 1941: 332.
Mesembrius maculifer – Smith and Vockeroth (1980): 504.

Differential diagnosis. The female of Mesembrius maculifer cannot be confused with 
any other species by the reddish-brown colour of tergite II with a pair of cream-col-
oured slender maculae. The male is unknown.

Examined material. Mesembrius maculifera Hull: Holotype, female, “Oriental for-
est // Fanovana, Dist. // Fianarantsoa // Madagascar” “I-V, 1937 // C Lamberton” 
“TYPE 6595 // Mesembrius // maculifera // F.M. Hull” “Mesembrius // maculifera // 
Hull n.sp.” [ANSP]

Paratype: Madagascar • 1♀; Oriental Forest, Fanovana; date and collector un-
known; CNC.

Re-description female (Fig. 33). Body length: 11.2 mm. Wing length: 8.7 mm. 
(Only female paratype measured).

Head (Fig. 73). Eyes bare, dichoptic. Face chocolate-brown to mahogany-red. 
Frons with ventral 2/3 light yellow-brown pilose. Face very short reddish pubescent; 
sparsely long pale pilose. Ocellar triangle bare. Frontal triangle with a transverse band 
of dark pile. Occiput chocolate-brown to mahogany-red; thick dark brown pilose. 
Antenna dark reddish-brown; arista paler.

Thorax. Dull black; lateral margins and scutellum very dark red; pleurites black; 
reddish-orange pilose. Scutellum dull black; white pilose.

Legs. Predominantly black, the distal part of the pro- and mesolegs dark red; all 
tibiae dark red; all tarsi black dorsally, the hind pair rather flattened. Pile pale whitish 
on tarsi and tibiae.

Wing (Fig. 135). Proximal half of the wing deep brown, especially at the r-m 
crossvein.

Abdomen (Fig. 114). Dull black. Tergite II with a pair of prominent light-yellow 
maculae; white pilose anteriorly, light reddish pilose posteriorly. Tergite III and IV dark 
brown to black; light reddish pilose, but blackish on the middle of the posterior part.

Male. Unknown.
Distribution. Madagascar.
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Mesembrius madagascariensis Keiser, 1971
Figs 13, 34, 56, 93, 115, 136, 180, 215

Mesembrius madagascariensis Keiser, 1971: 261.
Mesembrius madagascariensis – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius madagascariensis males lack an apical pile brush on 
the profemur and have an unmodified metatibia. The profemur is dorsally flattened 
and the metabasitarsus does not have a lobe as in some males of M. simplicipes. The 
male of M. madagascariensis cannot be confused with any other species by the strong 
difference in the pile colour and length between the proximal and distal part of the 
mesotibia which is long and yellow pile in the proximal 2/3 and short and black in the 
distal 1/3. The female of M. madagascariensis can be distinguished from any other spe-
cies (except from M. simplicipes) by the nearly black abdomen (clearly yellow to orange 
and black in other species). It can be distinguished from M. simplicipes by the pro- and 
mesolegs which are extensively brown and black (reddish-brown in M. simplicipes).

Examined material. Mesembrius madagascariensis Keiser: Holotype, male, Madagas-
car, Antananarivo, M, 13 Dec 1957, F. Keiser (MNHN: type not studied; see comments).

Mesembrius madagascariensis Keiser: Allotype, female, “ALLO // TYPUS” “Mada-
gascar. TAN. // Tananarive // 13.XII.1957 // F. KEISER” “Mesembrius // madagas-
car- // iensis” [NMB].

Paratypes: Madagascar • 7♂♂ 21♀; Tananarive; 13 Dec 1975; F. Keiser leg.; 
NMB • 1♀; Lac Kavitaha, Ampefy; 20 Mar 1958; F. Keiser; NMB • 4♂♂ 2♀♀; 
Ambalavao, Fianarantsoa; 28–29 Jan 1958; F. Keiser; NMB • 9♂♂ 2♀♀; Tzimbazaza 
Park, Antananarivo; 7–8 Feb 1968; F. Keiser leg.; NMB • 1♀; Station Agric., Alaotra, 
District Anbatondrakzaka; 24 Dec 1957; B.R. Stuckenberg leg.; NMSA • 4♂♂ 2♀♀; 
Antananarivo; 1 Jan 1958; B.R. Stuckenberg leg.; NMSA.

Other material. Madagascar • 1♀; Antananarivo, Tsimbazaza; 16 Oct 1993; M. 
Hauser leg.; CAS • 1♂; Antananarivo, Tsimbazaza; 16–22 Oct 1993; C. Kassebeer leg.; 
CAS • 1♂ 1♀; Antananarivo, Tsimbazaza; 16–22 Oct 1993; C. Kassebeer leg.; CNC 
• 1♂; Antananarivo, Tsimbazaza; 14 Oct 1993; C. Kassebeer leg.; NHMUK • 1♀; 
Antananarivo, Tsimbazaza; 26 Oct 1993; C. Kassebeer leg.; NHMUK • 1♀; Atsimo, 
Andrefana; 6–16 Jul 2012; M. Irwin and R. Harin’Hala leg.; CAS • 1♀; Atsimo, An-
drefana; 31 May 2012; M. Irwin and R. Harin’Hala leg.; CAS • 1♀; Tananarive; 13 Dec 
1957; F. Keiser leg.; NMB • 1♀; Tananarive; 15 Dec 1957; F. Keiser leg.; NMB • 1♂ 
1♀; Tananarive; 29 Dec 1957; F. Keiser leg.; NMB • 1♀; Tananarive; 17 Apr 1958; F. 
Keiser leg.; NMB • 2♀♀; Tananarive; 26–30 Apr 1968; K.M. Guichard leg.; NHMUK.

Re-description male (Fig. 13). Body length: 13.7–14.6 mm. Wing length: 9.6–
10.5 mm.

Head (Fig. 56). Eyes bare; holoptic, length of eye contiguity approx. length of ocel-
lar triangle. Face white with dark medial vitta; white pilose; white pollinose. Vertical 
triangle black pilose on ventral half and at ocellar triangle, yellow pilose on dorsal half; 
yellow pollinose until just before anterior ocellus. Lateral ocellus touching eye margin. 
Occiput yellow; yellow pilose; yellow and white pollinose. Frontal prominence shiny 
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black; black pilose. Antenna, scape and pedicel reddish-brown; postpedicel black; an-
tennal arista reddish-brown.

Thorax. Scutum black; dorsally with a pair of well-demarcated yellow vittae and a 
faint yellow medial line; vittae and medial line become faint posteriorly; yellow vague 
lateral vitta; yellow pilose. Scutellum uniformly yellow-brown; yellow pilose.

Legs. All legs dark chocolate-brown to black, except for pro- and mesotibiae and ba-
sitarsi which are reddish-brown. Proleg: Femur dark chocolate-brown to black; without 
apical pile brush; pile inconspicuous, except for long yellow pile on the anterodorsal side 
which, dorsally, is bordered with a row of largely spaced black pile. Tibia reddish-brown; 
yellow pilose with some short black pile on distal end dorsally. Basitarsus orange-brown; 
black pilose with some longer yellow pile posteriorly. Other tarsi black; black pilose, with 
some longer yellow pile posteriorly, except on the two most distal tarsi. Mesoleg (Fig. 
180): Femur with predominantly long yellow pile on ventral and posteroventral side, with 
shorter black pile on anterodorsal side. Tibia reddish-brown; proximal half with a comb 
of long, curved yellow pile on proximal half; with much shorter, yellow and black pile on 
distal half. Basitarsus orange-brown; black pilose with some longer yellow pile posteriorly. 
Other tarsi black; black pilose, with some longer yellow pile posteriorly, except on the two 
most distal tarsi. Metaleg: Femur dark chocolate-brown to black; with long, thin yellow 
pile, especially anteriorly; ventrally with less black pile. Tibia dark chocolate-brown to 
black; unmodified; with short, black pile throughout and short, yellow pile on anteropro-
ximal half. Basitarsus and second tarsomere orange-brown, other tarsi black; black pilose.

Wing (Fig. 136). Entire wing uniformly microtrichose.
Abdomen (Fig. 93). Tergite II with a pair of yellow-orange, rounded maculae; 

black marking broadly hourglass-shaped; yellow pilose, except for posterior half of 
posterior black marking where pile is black; with a stretch of yellow pollinosity on 
anterior part of black marking. Tergite III with a pair of small, anterolateral macu-
lae; yellow-white pilose; white pollinose on posterior half. Tergite IV dark chocolate-
brown; yellow-white pilose; white pollinose.

Genitalia (Fig. 215). Epandrium: Dorsal lobe of surstylus club-shaped; distal end 
densely covered with black spines; proximal half (‘stalk’) long yellow pilose dorsally 
and with some shorter, thicker black pile laterally. Ventral lobe of surstylus with one 
very long and thick black setula distally.

Re-description female (Fig. 34). Body length: 12.5–13.5 mm. Wing length: 8.7–
9.3 mm.

Head. Eyes bare; dichoptic. Face white with dark medial vitta; white pilose, white 
pollinose. Frons black, but strongly white pollinose on ventral 4/5; black pilose on 
ocellar triangle and just ventral of ocellar triangle; white pilose. Distance between later-
al ocellus and eye margin approx. 1½x width of ocellus. Occiput yellow-white; yellow-
white pilose; yellow-white pollinose. Frontal prominence shiny black, orange-brown 
at distal end. Antenna, scape and pedicel orange-brown; postpedicel black, white pol-
linose; antennal arista yellow-orange.

Thorax. Scutum dark brown to black with a pair of dorsolateral white-grey pol-
linose vittae; with lateral grey pollinose vague vitta; yellow and black pilose. Scutellum 
yellow-brown; yellow and black pilose.
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Figures 46–51. Mesembrius spp., head, frontal view 46 M. arcuatus sp. nov. (♂) 47 M. caffer (Loew) 
(nominal morph) (♂) 48 M. caffer (Loew) (spined morph) (♂) 49 M. ctenifer Hull syn. nov. (♂) 
50 M. capensis (Macquart) (♂) 51 M. chapini Curran (♂).
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Figures 52–57. Mesembrius spp., head, frontal view 52 M. copelandi sp. nov. (♂) 53 M. cyanipennis 
(Bezzi) (♂) 54 M. ingratus (Loew) (♂) 55 M. longipilosus sp. nov. (♂) 56 M. madagascariensis Keiser (♂) 
57 M. minor (Bezzi) (♂).
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Figures 58–63. Mesembrius spp., head, frontal view 58 M. nigriceps Curran (♂) 59 M. perforatus (Spei-
ser) (♂) 60 M. platytarsis Curran syn. nov. (♂) 61 M. regulus (Hull) (♂) 62 M. rex Curran (♂) 63 M. sen-
egalensis (Macquart) (♂).
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Figures 64–69. Mesembrius spp., head, frontal view 64 M. simplicipes Curran (♂) 65 M. strigilatus 
(Bezzi) (♂) 66 M. sulcus sp. nov. (♂) 67 M. tarsatus (Bigot) (♂) 68 M. tibialis sp. nov. (♂) 69 M. vock-
erothi sp. nov. (♂).
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Figures 70–74. Mesembrius spp., head, frontal view 70 M. capensis (Macquart) (♀) 71 M. cyanipennis 
(Bezzi) (♀) 72 M. chapini Curran (♀) 73 M. maculifer Hull (♀) 74 M. morio (Bezzi) (♀).
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Figures 75–78. Mesembrius spp., head, frontal view 75 M. platytarsis Curran syn. nov. (♀) 76 M. regulus 
(Hull) (♂) 77 M. rex Curran (♂) 78 M. senegalensis (Macquart) (♂).

Legs. Pro- and mesoleg: Femur black, distal end reddish-brown; short black and 
longer yellow pilose. Tibia reddish-brown; yellow and black pilose dorsally; yellow 
pilose ventrally. Basitarsus reddish-brown; black pilose dorsally; orange-yellow pilose 
ventrally. Other tarsi black; black pilose dorsally, orange-yellow pilose ventrally. Met-
aleg: Femur black, distal 1/5 reddish-brown; yellow-white pilose, with scarce very 
short black pile ventrally. Tibia reddish-brown; white pilose, short black pilose pos-
teriorly. Basitarsus dark reddish-brown; black pilose dorsally, yellow and black pilose 
ventrally. Other tarsi black; predominantly black pilose dorsally, densely yellow-or-
ange pilose ventrally.

Wing. Entire wing uniformly microtrichose.
Abdomen (Fig. 115). Dark brown to black; largely white pollinose, except for 

anterior border and medial area of tergite II and posterior half of tergite V; short black 
and white pilose, except for non-pollinose areas with white pilose only.
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Figures 79–82. Mesembrius spp., head, frontal view 79 M. simplicipes Curran (♂) 80 M. sulcus sp. nov. (♀) 
81 M. tarsatus (Bigot) (♀) 82 M. vockerothi sp. nov. (♀).

Distribution. Madagascar.
Comments. The type series comprises more than 50 specimens of both sexes col-

lected from a dozen of sites from the central and eastern domains of Madagascar (Keis-
er 1971). The holotype of the species should be in the collection at MNHN (Keiser 
1971), but neither could we trace the holotype in the MNHN collection, nor is it 
listed on the MNHN entomology collection webpages.

Mesembrius minor (Bezzi, 1915)
Figs 14, 35, 57, 94, 116, 137, 173, 198, 204, 216

Helophilus (Mesembrius) minor Bezzi, 1915: 96.
Mesembrius minor – Bezzi (1921): 7 – Bezzi (1923): 348 – Curran (1927): 64 – Curran 

(1939): 10 – Smith and Vockeroth (1980): 504.
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Differential diagnosis. Mesembrius minor males lack an apical pile brush on the 
profemur and have an unmodified metatibia. The metafemur has a large patch of 
black pile at the proximal end and, distally, a smaller patch of black pile on the 
posteroventral side with, anterior to this, a small swelling. The metatibia is unmodi-
fied. The maculae on tergite II are very large and rounded and with a narrow black 
medial vitta. Males differ from males of M. strigilatus in the straight metafemur and 
metatibia (curved in M. strigilatus) and from males of other species that lack an apical 
pile brush in the profemur which has very conspicuous and dense black pile on the 
ventral side of the metafemur (yellow and less dense in the other species). Females 
have a frons which is pale pilose on ventral half. Tergite II has a pair of yellow maculae 
(fascia in M. capensis and spined morph of M. caffer) and the black posterior marking 
does not extend to the lateral margins (extends to lateral margins in M. strigilatus). 
The metafemur has a marked ventral swelling in the middle (absent in other species; 
present in M. regulus, but in this species, the pile on the frons is black pilose on the 
ventral half, except laterally). The pro- and mesotarsi are brown with a darkened me-
dial part, except in the basitarsus.

Examined material. Helophilus minor Bezzi: Lectotype (hereby designated), 
male, “LECTOTYPUS” “Hel. (Mes.)// ♂, Type//minor//Bezzi” “Syn-//type” 
“Pres. By//Impl. Bureau Ent.//1915-165.” “Chintechi//Nyasaland/; Dr.H.S. Stan-
nus” “Mesembrius//minor n.sp.//Type ♂” “NHMUK 013428949” [NHMUK]. 
Female, “Syn-//type” “Hel. (Mes.)// ♀, Type//minor//Bezzi”; “Brit. E. Africa//N. 
of Mt. Kenia,//nr. crater lake,//5700 ft.//T.J. Anderson.// 15.II.1911”; “Pres. By//
Impl. Bureau Ent.//1915-165.”; “Mesembrius//minor n.sp.//Type ♀”; “NHMUK 
013428950” [NHMUK]. Female, “Syn-//type” “Brit. E. Africa//N. of Mt. Kenia,//
nr. crater lake,//5700 ft.//T.J. Anderson.// 15.II.1911” “H.(M.) minor Bezzi.//Bez-
zi det.//1915.” “Pres. By//Impl. Bureau Ent.//1915-165.” “NHMUK 013428951” 
[NHMUK].

Other material. Benin • 5♀♀; Azaourissé; 7 Mar 2018; K. Jordaens leg.; KMMA 
• 1♂; Cotonou; Feb 2003; G. Goergen; IITA • 1♂; Cotonou; 14 Dec 2013; G. Go-
ergen and K. Jordaens leg.; KMMA • 4♂♂ 5♀♀; Cotonou; 28 Jan 2016; K. Jordaens 
and G. Goergen leg.; KMMA • 1♀; Ouidah; Sep 2004; G. Goergen leg.; IITA • 1♂; 
Pobé; 16 Mar 2014; G. Goergen leg.; KMMA • 1♂; Sedjé; Sep 2012; G. Goergen leg.; 
IITA. Cameroon • 1♀; Maroua, Meskina; 23 May 2018; M. Azo’o Ela leg.; MAPC 
• 1♂; Douala; 9 Jul 1974; J.A.W. Lucas leg.; RMNH. Chad • 1♀; Bebedja; date un-
known; F.A. Bink and R.M. Bink-Moenen leg.; RMNH. Democratic Republic of 
the Congo • 1♂; Kongo-Central, Boma; 16 Jun 1915; Lang and Chapin leg.; KMMA 
• 1♂; Haut-Lomami, Kitompo, Fungwi; 18 Jun 1911; Dr. Bequaert leg.; KMMA. 
Mozambique • 1♂; Lower Shire R.; 24 Jun 1916; R.C. Wood leg.; NHMUK.

Re-description male (Fig. 14). Body length: 11.8–13.3 mm. Wing length: 8.0–
9.8 mm.

Head (Fig. 57). Eyes bare; slightly dichoptic, distance between eyes approx. the 
width of ocellus. Face white with dark medial vitta; white pilose; white pollinose. 
Vertical triangle black pilose; white pollinose in area before ocellar triangle. Distance 
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between lateral ocellus and eye margin less than 1/2 width of ocellus. Occiput yellow; 
yellow pilose; yellow and white pollinose. Frontal triangle dark black pilose; strongly 
yellow pollinose on ventral half. Frontal prominence shiny black. Antenna black; an-
tennal arista brown.

Thorax. Scutum black with, dorsally, a pair of well-demarcated yellow vittae and a 
faint yellow medial line; vittae and line are connected anteriorly and posteriorly; with lat-
eral, yellow vitta; yellow-white pilose. Scutellum uniformly yellow-brown; yellow pilose.

Legs. Femora and entire metaleg brown; pro- and mesofemora and tarsi yellow-
brown; small darkened medial patch in all tarsi, except for the basitarsus. Proleg: Fe-
mur without apical pile brush; yellow pilose on anterior and ventral side; with shorter, 
black pile on dorsal and posterior side. Mesoleg: Femur similar to profemur, but also 
with a row on longer black pile ventrally. Metaleg (Fig. 198): Femur with long, yellow 
pile on anterior side; with a basoventral patch of long, black pile and, somewhat more 
distally, a smaller patch of long, black pile on the posteroventral side; anterior to this 
black pile, a small swelling. Tibia unmodified; almost straight.

Wing (Fig. 137). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 94). Tergite II with pair of very large yellow rounded maculae; 

black marking hourglass-shaped, with anterior black marking larger than posterior 
black marking, the latter not reaching the lateral sides of the tergite. Medial black vitta 
more or less parallel-sided. Black tergal marking with short stiff black pile which does 
not extend to the lateral sides. Tergite III with small triangular to rounded black mark-
ing. Tergite IV with very large rounded black marking occupying most of the tergite; 
narrowly white pollinose anteriorly. The yellow pile of the abdomen is very short, ex-
cept on tergite V, where it is not appressed to the lateral sides of the tergite. Tergite V 
black; strongly white pollinose.

Genitalia (Fig. 216). Epandrium: Dorsal lobe of surstylus short, nearly circular; 
with short black spines on almost entire surface; long yellow pilose dorsally. Ventral 
lobe of surstylus straight; bare. Hypandrium markedly downwardly curved.

Re-description female (Fig. 35). Body length: 10.6–13.5 mm. Wing length: 
7.5–9.4 mm.

Head. Eyes bare; dichoptic. Face white with dark medial vitta; white pilose, white 
pollinose. Frons black on dorsal 2/5, yellow-white on ventral 3/5; black and white 
pilose on ocellar triangle and just ventrally of ocellar triangle, otherwise white pilose; 
strongly white pollinose on ventral 3/5, weak white pollinose on dorsal 2/5. Distance 
between lateral ocellus and eye margin slightly less than width of ocellus. Occiput 
yellow-white; yellow-white pilose; yellow-white pollinose. Frontal prominence shiny 
black. Antenna dark brown to black; antennal arista reddish-brown.

Thorax. Scutum dark brown with a pair of dorsolateral yellow pollinose vittae 
which are connected posteriorly; with lateral, yellow pollinose vitta; sometimes with 
a fine medial white to yellow pollinose vita; yellow pilose. Scutellum yellow-orange; 
yellow pilose.

Legs. Proleg (Fig. 173): Femur black, distal end orange-brown; yellow pilose, with 
short black pile interspersed. Tibia orange, darkened in distal 1/2; yellow pilose on dor-
sal proximal half, yellow and black pilose otherwise. Tarsi orange-brown with darkened 
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medial area; black pilose dorsally, yellow pilose ventrally; especially the posterior side 
has very conspicuous thick black pile. Mesoleg: Femur black, distal end orange-brown; 
black and white pilose. Tibia orange-brown; orange-yellow pilose on dorsal side, black 
pilose on ventral side. Tarsi orange-brown with darkened dorsal medial area; black pi-
lose. Metaleg: Femur black, distal end orange-brown; orange-yellow pilose, with short, 
black pile on dorsal distal end, with shorter and thicker black pile on ventral distal half; 
with marked ventral swelling in middle (Fig. 204). Tibia orange-brown; orange-yellow 
pilose with some black pile interspersed at distal end. Tarsi black dorsally, orange ven-
trally; black pilose dorsally; densely orange pilose ventrally.

Wing. Entire wing uniformly microtrichose.
Abdomen (Fig. 116). Tergite II with a pair of very large, rounded yellow-orange 

maculae; black pilose on triangular posteromedial section, yellow pilose otherwise; 
posterior black marking does not reach the lateral tergal sides; medial part of black 
marking narrow, approx. 1/10 of tergal width; posterior black marking white pollin-
ose. Tergite III with yellow-orange fascia which occupies entire tergal length on lateral 
sides and approx. 1/3 of tergal length in medial section; with triangular posterior black 
marking that does not reach the lateral tergal sides; black pilose on triangular pos-
teromedial section, yellow pilose otherwise; posterior black marking white pollinose. 
Tergite IV as tergite III but with much narrower yellow-orange fascia (approx. 1/10 of 
tergal length in medial section). Tergite V with narrow anterior black marking; with a 
pair of yellow-orange maculae in anterolateral corners, otherwise black; yellow pilose; 
black marking strongly white pollinose, especially in anterior half.

Distribution. Benin, Cameroon, Chad, Democratic Republic of the Congo, Ma-
lawi and Mozambique.

Comments. Two female syntypes at the NHMUK (NHMUK-0103428950 and 
NHMUK-0103428951) are not M. minor as both lack the ventral swelling on the 
metafemur, the black marking on tergite II is not of the typical hourglass shape and the 
short black spines on the ventral side of the metafemur are restricted to the proximal half. 
Syntype NHMUK-0103428950 corresponds to the female of M. capensis, while syntype 
NHMUK-0103428951 corresponds to the female of either M. strigilatus or M. caffer.

Mesembrius morio (Bezzi, 1915)
Figs 36, 74, 117, 138

Helophilus (Mesembrius) morio Bezzi, 1915: 98.
Mesembrius morio – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius morio females are entirely black and cannot be 
confused with any other Mesembrius species. The male is unknown.

Examined material. Helophilus morio Bezzi: Holotype, female, “Holo-//
type” “Hel. (Mes.)//Type//morio//Bezzi” “Neguelo,//Usambara,//German E. Af-
rica//Purchd. From//H.Rolle.//1904-117.” “Mesembrius//morio n.sp.//Type ♀”; 
“NHMUK 013428952” [NHMUK].
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Paratype: Tanzania • 1♀; Usambara Mountains, Neguelo; date unknown; H. 
Rolle leg.; NHMUK.

Other material. Democratic Republic of the Congo • 1♀; Eala; 24 Aug 1935; 
J. Ghesquière leg.; KBIN. Malawi • 1♀; Mount Mulanje; 6 Nov 1913; S.A. Neave 
leg.; NHMUK. Tanzania • 2♀♀; Neguelo, Usambara Mountains; date unknown; H. 
Rolle leg.; NHMUK. Uganda • 2♀♀; Entebbe; 17 Jun 1972; H. Falke leg.; CNC.

Re-description female (Fig. 36). Body length: 12.7–13.5 mm. Wing length: 
11.6–12.5 mm.

Head (Fig. 74). Eyes bare; dichoptic. Face black; black and white pilose; white pol-
linose. Frons black; black pilose; lower half white pollinose. Vertex black; black pilose; 
grey pollinose. Distance between lateral ocellus and eye margin approx. the width of 
ocellus. Occiput black; yellow and black pilose dorsally, yellow pilose more ventrally; 
grey pollinose. Frontal prominence shiny brown-black; black pilose. Antenna black; 
arista reddish-brown.

Thorax. Scutum and scutellum black; without vitta; short white and black pilose.
Legs. Dark reddish-brown to black; short black and white pilose.
Wing (Fig. 138). Entire wing uniformly, very densely microtrichose; dark brown 

in anterior half.
Abdomen (Fig. 117). Entirely black; short yellow-white and black pilose.
Male. Unknown.
Distribution. Democratic Republic of the Congo, Malawi, Tanzania and Uganda.
Comments. Previously only known from the holo- and paratype. Curran (1927) 

considers M. morio to be a dark morphotype of M. cyanipennis. As the male of M. mo-
rio is unknown, we could not compare the male genitalia. However, since the differen-
tiation between the two species with DNA barcodes (p-distance: 6.4%) is of the same 
magnitude as the differentiation between other closely related species (range p-distanc-
es: 4.3–14.7%; see Discussion and Fig. 229), we consider M. morio and M. cyanipennis 
as two different morphospecies.

Mesembrius nigriceps Curran, 1927
Figs 15, 58, 95, 139, 192, 217

Mesembrius nigriceps Curran, 1927: 63.
Mesembrius nigriceps – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius nigriceps males lack an apical pile brush on the 
profemur and have a metatibia which is curved, but less than in M. strigilatus. The face 
ground colour is black (white to yellow in M. strigilatus). The metafemur is curved, has 
a patch of conspicuous black pile at the base and, perpendicular to this, a stretch of 
dense black pile on the ventroposterior side. The male is distinguished from any other 
species (except from M. strigilatus) by the strongly curved metafemur and metatibia. 
It differs from M. strigilatus in the colour of the face (white to yellow in M. strigilatus; 
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black in M. nigriceps), in the size and shape of the maculae on tergite II which are small 
and nearly triangular (large and rounded in M. strigilatus) and by the broader black 
medial marking on tergite II (narrow in M strigilatus). The female is unknown.

Examined material. Mesembrius nigriceps Curran: Holotype, male, “Mesembrius 
// TYPE // nigriceps // Curran” “Taken from Bembex” “Stanleyville, Cgo. // 25°10’E, 
0°30’N // III.1915” “Lang & Chapin // Collectors” [AMNH]. Type studied from 
picture on website.

Other material. Ghana • 1♂; Eastern Region, N of Kibi, Atewa Range Forest 
Reserve; 21 Jun 2006; K.-D.B. Dijkstra leg.; MZH. Togo • 1♂; Kloto Forest; Mar 
2004; G. Goergen leg.; IITA.

Re-description male (Fig. 15). Body length: 11.0 mm. Wing length: 8.4 mm.
Head (Fig. 58). Eyes bare; slightly dichoptic, distance between eyes approx. width 

of ocellus. Face white with dark medial vitta; white pilose; white pollinose. Vertical 
triangle black; black pilose; lower half weakly white pollinose. Distance between lateral 
ocellus and eye margin somewhat less than width of ocellus. Frontal triangle black; 
white pilose; grey pollinose at the sides. Frontal prominence shiny black; black pilose. 
Occiput black; yellow pilose with a stretch of black pile near the eye margin; grey-
white pollinose. Antenna black; antennal arista brown.

Thorax. Scutum black with, dorsally, a pair of faint yellow vittae which fade out 
posteriorly; lateral yellow vitta very faint; yellow-rufous pilose. Scutellum uniformly 
yellow-brown; yellow-rufous pilose, with some short black pile interspersed, especially 
in the posterior half.

Legs. Femora and entire metaleg dark brown to black; pro- and mesofemora and 
tarsi dark brown; tarsi without a small darkened medial patch. Proleg: Femur without 
apical pile brush; short black pilose dorsally, long black pilose ventrally, long yellow 
pilose posteriorly. Tibia long yellow pilose and short black pilose, except for a row of 
long black pile posterodorsally. Tarsi black pilose dorsally, yellow-orange pilose ven-
trally. Mesoleg: Femur similar to profemur, but with long, black pile on posterior and 
posteroventral side and with black pile on anterodorsal side which is markedly longer 
in the proximal half. Tibia yellow pilose ventrally, except at extreme distal end, where 
it is also black; short black pilose dorsally; long black pilose anterordorsally, especially 
in proximal 1/2. Tarsi black pilose dorsally, yellow-orange pilose ventrally, with some 
thick black pile on ventral side. Metaleg (Fig. 192): Femur weakly curved; thickened 
in distal 1/3; with long yellow pile on anterior and anteroventral side; ventrally with 
dense, long black pile in proximal 1/3 and less thick and less dense black pile else-
where; no swelling on the mid-section of the ventral side. Tibia strongly curved, espe-
cially from posterior view; flattened; with very long, black pile on dorsal and ventral 
side. Tarsi black pilose dorsally, yellow-orange pilose ventrally.

Wing (Fig. 139). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 95). Tergite II with a pair of large, triangular, yellow maculae; an-

terior and posterior black markings equal in size and with broad medial black marking; 
black markings with short, stiff black setulae which do not extend to the lateral sides; 
strongly yellow-orange pilose. Tergite III with a pair of smaller, triangular to rounded 
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yellow maculae in anterior half; strongly yellow-orange pilose. Tergite IV black; long 
yellow-orange pilose, especially on lateral sides.

Genitalia (Fig. 217). Epandrium: Dorsal lobe of surstylus strongly bent, sickle-
shaped, short yellow pilose on distal half; with long, thick black setulae at bend ventral-
ly; distal half dorsally broadly convex; densely covered with long yellow pile and with 
some equally long, but thicker black pile interspersed. Ventral lobe of surstylus bare.

Female. Unknown.
Distribution. Democratic Republic of the Congo, Ghana and Togo.
Comments. The species is very similar in morphology to M. strigilatus and they 

are sister species in the NJ phylogenetic analysis (but no support for such relationship 
in the ML analysis). Compared to M. strigilatus, M. nigriceps has a black face, a less 
curved metatibia, the yellow maculae on tergite II are smaller and more triangular and 
the yellow abdominal pile on abdominal tergite IV is not so strongly appressed on the 
sides. The male surstylus is morphologically also similar to that of M. strigilatus, but 
the thin apex is much longer in M. nigriceps and the dorsal surface of the distal half is 
more convex in M. nigriceps.

Mesembrius perforatus (Speiser, 1913)
Figs 16, 59, 96, 140, 152, 163, 185, 218

Prionotomyia perforata Speiser, 1913: 129.
Mesembrius perforatus – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius perforatus males have a black apical pile brush on 
the profemur, the protarsi are very broad, orange and the probasitarsus has a tuft of 
orange pile on the posterior side. The metafemur is long and slender with black pile 
ventrally which becomes longer towards the distal end. The metatibia has a long and 
deep posterior depression which is bordered with long black pile. The species resembles 
other species with a dark apical pile brush on the profemur, but the probasitarsus has 
a tuft of orange pile as in M. rex from which it differs in the metafemur which is en-
tirely covered in short black pile ventrally (with a row of short spines in M. rex). Other 
species with a dense apical pile brush have either no tuft of pile on the probasitarsus 
(M. regulus) or a tuft of black pile (other species). It is the only species which has three 
depressions on the posterior side of the metatibia. The female is unknown.

Examined material. Holotype, male: Tanzania• Niussi; 17 Dec 1905; Chr. 
Schröder leg. (type not found/studied).

Other material. Benin • 1♂; Calavi; 11 Nov 1993; G. Goergen leg.; IITA • 1♂; 
Calavi; Oct 2001; G. Goergen leg.; IITA. Democratic Republic of the Congo • 
1♂; Elisabethville [= Lubumbashi]; Apr 1930; M. Bequaert leg.; KMMA • 1♂; Elisa-
bethville [= Lubumbashi]; Apr 1930; M. Bequaert leg.; RMNH • 1♂; Tshibinda; 21–
27 Aug 1931; W.P. Cockerell leg.; NHMUK. Kenya • 1♂; Kakamega Forest, Isecheno 
Station; 24 Jan 1991; Earthwatch Team 2 leg.; NMK. Uganda • 1♂; Entebbe; 27 May 
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1912; C.C. Gowdey leg.; NHMUK • 4♂♂; Entebbe; 7–9 May 1912; C.C. Gowdey 
leg.; NHMUK • 1♂; Entebbe; 21 Aug 1911; C.C. Gowdey leg.; NHMUK • 1♂; 
Entebbe; 18–20 Nov 1912; C.C. Gowdey leg.; NHMUK • 3♂♂; Entebbe; 7 Oct 
1971; H. Falke leg.; CNC • 1♂; Entebbe; 23–31 Jan 1973; H. Falke leg.; CNC • 1♂; 
Entebbe; 25–27 Mar 1973; H. Falke leg.; CNC.

Re-description male (Fig. 16). Body length: 14.6–15.7 mm. Wing length: 10.5–
11.5 mm.

Head (Fig. 59). Eyes bare; slightly dichoptic, distance between the eyes approx. 
the width of ocellus. Face yellow with dark medial vitta; white pilose; white pollinose. 
Vertical triangle black; black pilose; yellow pollinose on lower half. Distance between 
lateral ocellus and eye margin less than 1/2 width of ocellus. Occiput black; yellow 
pilose with black pile in dorsal area; yellow and white pollinose. Frontal triangle short; 
black; with some long black pile; white pollinose. Frontal prominence shiny black with 
orange-brown apex. Antenna, scape and postpedicel black; pedicel dark orange-black; 
antennal arista reddish-brown.

Thorax. Scutum black with, dorsally, a pair of faint grey pollinose vittae; lateral vitta 
faint, not well-demarcated; black pilose with long yellow pile on anterolateral part and 
postpronotum. Scutellum uniformly yellow-brown; with long yellow and black pile.

Legs. Proleg (Figs 152, 163): Femur black; dorsoventrally flattened; with a black api-
cal pile brush; proximoventral section with long, thick black setae; posterior side with long 
golden pile. Tibia dorsally brown, ventrally orange-brown; with, especially on the ventral 
side, long black pile. Basitarsus very broad; orange; with a tuft of orange pile on posterior 
side (Fig. 163). Other tarsi very broad; orange; becoming shorter distally; the most distal 
tarsal segment white; sparsely black pilose dorsally, but with denser short black pile in 
anterior half, short orange pilose ventrally. Mesoleg: Femur dark brown; with long yellow 
pile on ventroproximal side, scattered yellow pile posterodorsally, but black at distal end. 
Tibia dorsally brown, ventrally orange-brown; with a tuft of black curved pile on ven-
troproximal end. Tarsi orange; sparsely black pilose dorsally, orange pilose ventrally with 
some thick long black pile. Metaleg (Fig. 185): Femur long and slender; dark brown; black 
pilose ventrally, the pile gradually becomes longer towards distal end; pile otherwise yellow 
and less dense. Tibia dorsally dark brown, ventrally orange-brown; in anterior view with a 
strong carina on the ventral side in the middle; with three deep depressions on the poste-
rior side of the proximal half which are bordered with long, black pile, especially dorsally. 
Tarsi dark brown; sparsely black pilose dorsally, short orange pilose ventrally.

Wing (Fig. 140). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 96). Tergite II with pair of large, yellow triangular maculae; black 

marking hourglass-shaped, white pollinose on posterior end; yellow and black pilose, but 
black pile most conspicuous on posterior black marking of tergite. Tergite III with broad 
yellow fascia and a triangular black marking on posterior half; black marking strongly 
white pollinose, covered with short black spines; otherwise yellow pilose. Tergite IV with 
large triangular posterior black marking, otherwise yellow; strongly white pollinose.

Genitalia (Fig. 218). Epandrium: Dorsal lobe of surstylus short, broadly rounded, 
with short, black spines on almost entire surface. Ventral lobe of surstylus straight; bare.
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Female. Unknown.
Distribution. Benin, Democratic Republic of the Congo, Kenya, Tanzania 

and Uganda.
Comments. We could not find the male holotype in any of the surveyed collec-

tions. The male has a set of unambiguous character states mentioned in the original 
description and cannot be confused with any other species of the genus. The specimens 
we have studied correspond with the original species description and are therefore 
considered to be conspecific.

Mesembrius regulus (Hull, 1937)
Figs 18, 38, 61, 76, 98, 119, 142, 153, 171, 183, 202, 220

Tityusia regulus Hull, 1937: 119.
Mesembrius regulus – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius regulus males have a dark brown apical pile brush 
on the profemur, a strongly flattened protibia with long black pile in the proximal half 
and long yellow-orange pile in the distal half. The species resembles other species with 
a dark apical pile brush on the profemur, but the probasitarsus lacks a tuft of orange or 
black pile as in the other species. It is the only species with a strongly flattened protibia 
and with very long, thick black pile on the metabasitarsus. Females have a frons which 
is black pilose on its entire length, except laterally. The female can be distinguished 
from the female of M. sulcus sp. nov. and M. tarsatus by the colour of the tibiae (yellow-
brown to chocolate-brown in M. regulus; black in M. sulcus sp. nov. and M. tarsatus). 
It differs from M. chapini by the black pile on the protibia which is restricted to the 
distal half (over the entire length in M. chapini). It differs from the female of M. rex 
by the presence of black pile on the ventral side of the pro- and mesotibia (absent in 
M. rex), the lighter protarsus compared to the distal part of the protibia (concolourous 
in M. rex) and wing cell r1 which is nearly closed (distinctly open in M. rex).

Examined material. Tityusia regulus Hull: Holotype, male, “Efufup // Kamerun, 
// W. Africa // VIII.30.1919” “Carn. Mus. //Acc. 6552” “type” “Tityusia // regulus // 
type Hull” “Monstromyia rex // Hull Curr.” [MCZ] [type studied from pictures].

Other material. Benin • 2♂♂ 1♀; Calavi; Apr 2014; G. Goergen leg.; IITA • 1♀; 
Calavi; Oct 2015; G. Goergen leg.; IITA • 1♀; Ifangni-range; 6 May 2016; G. Goergen 
leg.; KMMA • 1♂ 2♀♀; Ifangni-range; 19 Mar 2017; G. Goergen leg.; KMMA • 1♂ 
1♀; Pobé; 27 Jan 2016; G. Goergen leg.; IITA • 1♀; Porto Novo; Mar 2003; G. Goer-
gen leg.; IITA • 1♀; Porto Novo; Dec 2005; G. Goergen leg.; IITA • 1♀; Porto Novo; Jul 
2005; G. Goergen leg.; IITA • 1♀; Porto Novo; Jan 2008; G. Goergen leg.; IITA • 1♂ 
2♀♀; Porto Novo; Mar 2008; G. Goergen leg.; IITA • 2♂♂; Porto Novo; 31 Jan 2014; 
G. Goergen leg.; KMMA • 2♀♀; Porto Novo; 27 Jan 2016; G. Goergen leg.; KMMA 
• 3♀♀; Porto Novo; date unknown; K. Jordaens leg.; KMMA. Democratic Republic 
of the Congo • 1♀; Equateur, Eala; Oct 1935; J. Ghesquière leg.; KMMA • 1♀; 



Taxonomic revision Afrotropical Mesembrius 79

Equateur, Eala; Sep 1935; J. Ghesquière leg.; RMNH • 1♂; Equateur, Eala; Aug 1935; 
J. Ghesquière leg.; KBIN • 1♀; Equateur, Eala; J. Ghesquière leg.; KBIN • Jan 1936; J. 
Ghesquière leg.; KBIN • 1♀; Equateur, Lopri River; May–Jun1927; J. Ghesquière leg.; 
KMMA • 1♀; Terr. de Banningville, Kwilu, Panga; Aug 1945; Fain leg.; KMMA • 1♀; 
Tshuapa, Flandria [= Boteka]; 18 Oct 1945; P. Hulstaert leg.; KMMA • 1♀; Ubangi, 
Nzali; 3–4 Mar 1932; H.J. Brédo leg.; KMMA • 1♂; Uelé, Tukpwo; Jul 1937; J. Vri-
jdagh leg.; KMMA. Nigeria • 1♀; Lagos; 22 Nov 1911; W.A. Lamborn leg.; OXUM 
• 1♀; Lagos; 20 Feb 1912; W.A. Lamborn leg.; OXUM • 2♂♂; Lagos; 21 Mar 1912; 
W.A. Lamborn leg.; OXUM. Togo; 1♂; Kloto Forest; Feb 2008; G. Goergen leg.; IITA.

Re-description male (Fig. 18). Body length: 21.5–24.2 mm. Wing length: 13.2–
15.0 mm.

Head (Fig. 61). Eyes bare; holoptic, eye contiguity as long as length of ocellar tri-
angle. Face white with dark medial vitta; white pilose; white pollinose. Vertical triangle 
black; black pilose; yellow pollinose on lower half. Ocellus and eye touching. Occiput 
black; yellow pilose; black pilose dorsally; yellow and white pollinose. Frontal triangle 
short; black; with some long black pile; strongly white pollinose. Frontal prominence 
shiny black with orange apex. Antenna black; postpedicel strongly white pollinose; 
antennal arista orange-brown.

Thorax. Scutum dark brown to black with, dorsally, a pair of very faint, grey pol-
linose vittae which fade out posteriorly; pile short, dense, black and yellow-white. 
Scutellum yellow-brown with darker anterior border; with dense yellow and, on the 
posterior half and centre, shorter, black pile.

Legs. Proleg (Figs 153, 171): Femur dark brown; dorsoventrally flattened; with 
a dark brown apical pile brush; remainder of posterior side with less dense, long 
brown pile. Tibia orange-brown in proximal 1/3, but darker in distal 2/3; very 
broad; with brown to black pile which is longer posteriorly. Basitarsus orange-
brown, longer than wide. Other tarsi orange-brown; progressively becoming 
shorter, wider and lighter; most distal tarsal segment greyish. Mesoleg: Femur 
dark brown; with long yellow pile on ventroposterior 4/5, black on distal 1/5; pile 
otherwise short and black. Tibia orange-brown; with long black pile ventrally and 
shorter, strongly curved black pile dorsally. Tarsi orange; with short, black pile. 
Metaleg (Figs 183, 202): Femur long and slender; orange-brown; with long yellow 
pile on all but ventral sides, except for long black pile at extreme distal end; pile 
much shorter and black ventrally. Tibia orange-brown; with brown to black long 
pile; unmodified. Basitarsus orange-brown; with a very conspicuous thick tuft of 
very long and very dense brown pile on distal dorsal half; with long brown pile at 
extreme proximal end ventrally. Second tarsomere orange-brown; with long brown 
pile posteriorly. Other tarsi orange-brown; sparsely black pilose dorsally, short 
orange-brown pilose ventrally.

Wing (Fig. 142). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 98). Tergite II with a pair of large yellow, rounded maculae; black 

marking hourglass-shaped; yellow pilose in anterior half and along tergite margins, 
black pilose in posterior half; black marking white pollinose posteriorly. Tergite III 
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Figures 83–88. Mesembrius spp., abdomen, dorsal view 83 M. arcuatus sp. nov. (♂) 84 M. caffer 
(Loew) (nominal morph) (♂) 85 M. caffer (Loew) (spined morph) (♂) 86 M. ctenifer Hull syn. nov. (♂) 
87 M. capensis (Macquart) (♂) 88 M. chapini Curran (♂).

with yellow fascia and a triangular black marking on posterior half which is strongly 
white pollinose; yellow pilose on anterior 1/3 and along tergite margins, black pilose 
on posterior 2/3. Tergite IV dark brown to black; yellow-white pilose, but with shorter, 
black pile medially; strongly white pollinose on anterior 1/3 to 1/2.

Genitalia (Fig. 220). Epandrium: Dorsal lobe of surstylus short, broadly rounded; 
with short, black spines on almost entire surface; long yellow pilose dorsally, especially 
at proximal end. Ventral lobe of surstylus straight; bare.

Description female (Fig. 38). Body length: 11.8–16.7 mm. Wing length: 11.2–
12.5 mm.

Head (Fig. 76). Eyes bare; dichoptic. Face white with dark medial vitta; white 
pilose; white pollinose. Distance between lateral ocellus and eye margin approx. width 
of ocellus. Occiput black; yellow and black pilose; yellow pollinose. Frons black; black 
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Figures 89–94. Mesembrius spp., abdomen, dorsal view 89 M. copelandi sp. nov. (♂) 90 M. cyanipennis 
(Bezzi) (♂) 91 M. ingratus (Loew) (♂) 92 M. longipilosus sp. nov. (♂) 93 M. madagascariensis Keiser (♂) 
94 M. minor (Bezzi) (♂).

pilose; yellow pollinose on ventral half, sometimes pollinosity almost absent. Frontal 
prominence shiny black, orange-brown at distal end; scape and pedicel orange-brown 
to black; postpedicel black; postpedicel white pollinose; antennal arista reddish-brown.

Thorax. Scutum dark brown to black with, dorsally, a pair of very vague yellow 
pollinose vittae; short yellow and black pilose.

Legs. All legs brown to black, protibia and protarsus lighter, yellow-brown; protar-
sus lighter than distal part of protibia; profemur predominantly black pilose, the pile is 
longer on the posterior and posterodorsal side than on the remainder of the profemur; 
pro- and mesotibia black pilose in distal 1/2–1/4, otherwise yellow and black pilose.

Wing. Entire wing uniformly dense microtrichose. Wing cell r1 nearly closed.
Abdomen (Fig. 119). Tergite II with a pair of large, orange maculae; black medial 

marking narrow, approximately 1/9 of tergal width; orange pilose on anterior half, 
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Figures 95–100. Mesembrius spp., abdomen, dorsal view 95 M. nigriceps Curran (♂) 96 M. perforatus 
(Speiser) (♂) 97 M. platytarsis Curran syn. nov. (♂) 98 M. regulus (Hull) (♂) 99 M. rex Curran (♂) 
100 M. senegalensis (Macquart) (♂).

black pilose on posterior half; posterior black marking strongly white pollinose. Ter-
gite III with orange fascia (approx. half of tergite length on lateral sides; approx. 1/5 
of tergite length in medial area); orange pilose on anterior end, otherwise black pilose; 
posterior half white pollinose, especially in medial area. Tergite IV as tergite III, but 
yellow pilose throughout with black pile interspersed on black marking. Tergite V 
black with or without a pair of vague orange maculae in anterolateral corner; yellow 
pilose; white pollinose on anterior half.

Distribution. Benin, Cameroon, Democratic Republic of the Congo, Nigeria 
and Togo.

Comments. The male has a set of unambiguous character states mentioned in the 
original description and cannot be confused with any other species of the genus. The 
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Figures 101–106. Mesembrius spp., abdomen, dorsal view 101 M. simplicipes Curran (♂) 102 M. strigi-
latus (Bezzi) (♂) 103 M. sulcus sp. nov. (♂) 104 M. tarsatus (Bigot) (♂) 105 M. tibialis sp. nov. (♂) 
106 M. vockerothi sp. nov. (♂).

specimens we have studied correspond with the original species description and are, 
therefore, considered to be conspecific. Until now, the species was only known from the 
male holotype. We here report on the first females, which we matched with the males 
through DNA barcoding. The species seems locally common in west and central Africa.

Mesembrius rex Curran, 1927
Figs 19, 39, 62, 77, 99, 120, 143, 154, 170, 184, 221

Mesembrius rex Curran, 1927: 61.
Mesembrius rex – Curran (1939): 10 – Smith and Vockeroth (1980): 504.
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Figures 107–112. Mesembrius spp., abdomen, dorsal view 107 M. caffer (Loew) (nominal morph) (♀) 
108 M. caffer (Loew) (spined morph) (♀) 109 M. ctenifer syn. nov. Hull (♀) 110 M. capensis (Macquart) 
(♀) 111 M. chapini Curran (♀) 112 M. cyanipennis (Bezzi) (♀).

Differential diagnosis. Mesembrius rex males have an entirely black apical pile brush 
on the profemur, a metatibia with a row of > 10 short, widely spaced black spines 
(without spines or with dense pile in other species). The metatibia has one deep de-
pression on the posterior side (three in M. perforatus; none in M. tibialis) which is not 
markedly bordered with long black pile (bordered with long black pile in M. chapini 
and M. sulcus sp. nov.). Females have a frons which is black pilose on its entire length, 
except laterally. The female can be distinguished from the female of M. sulcus sp. nov. 
and M. tarsatus by the colour of the tibiae (yellow-brown to chocolate-brown in M. rex; 
black in M. sulcus sp. nov. and M. tarsatus), the absence of black pile on the ventral side 
of the pro- and mesotibia (present in M. regulus and M. chapini). It also differs from 
M. regulus by the concolourous protarsus and protibia (protarsus lighter than distal 
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Figures 113–118. Mesembrius spp., abdomen, dorsal view 113 M. cyanipennis (Bezzi) (♀) 114 M. mac-
ulifer Hull (♀) 115 M. madagascariensis Keiser (♀) 116 M. minor (Bezzi) (♀) 117 M. morio (Bezzi) (♀) 
118 M. platytarsis Curran syn. nov. (♀).

part of protibia in M. regulus) and wing cell r1 which is distinctly open (nearly closed 
in M. regulus).

Examined material. Mesembrius rex Curran: Holotype, male, “Mesembrius // 
TYPE // rex Curran // No.” “Taken from Bembex” “Stanleyville, Cgo. // 25°10’E, 
0°30’N // IV.7.1915” “Lang & Chapin // collectors” “Stanleyville // Congo // From 
Leg of // Type [♂]” “Mesembrius // rex // det. Curran // Det. C.H. Curran” [AMNH] 
[type studied from picture on website].

Other material. Democratic Republic of the Congo • 1♀; Bolongo; 23 
Jun 1936; J. Ghesquière leg.; KBIN • 1♀; Lulua, Kapanga; Nov 1928; Walker leg.; 
KMMA • 1♀; Basoko; Oct 1948; P.L.G. Benoit leg.; RMNH • 1♂; Eala; Oct 1935; 
J. Ghesquière leg.; RMNH • 1♀; locality and date unknown; J. Ghesquière leg.; 
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Figures 119–123. Mesembrius spp., abdomen, dorsal view 119 M. regulus (Hull) (♀) 120 M. rex Cur-
ran (♀) 121 M. senegalensis (Macquart) (♀) 122 M. simplicipes Curran (♀) 123 M. strigilatus (Bezzi) (♀).

KBIN. Malawi • 1♀; Mount Mulanje, Likhubula; 19 Nov 1912; S.A. Neave leg.; 
NHMUK • 1♂; Mount Mulanje; 25 Nov 1912; S.A. Neave leg.; NHMUK • 1♀; 
Mount Mulanje; 2 Dec 1912; S.A. Neave leg.; NHMUK • 1♀; Mount Mulanje; 16 
Nov 1912; S.A. Neave leg.; NHMUK • 1♀; Mount Mulanje; 25 Nov 1912; S.A. 
Neave leg.; NHMUK. Togo • 1♀; Kloto Forest; Feb 2016; G. Goergen leg.; IITA. 
Uganda • 1♂; W. shores of Vic. Nyanza, Buddu; 19–25 Sep 1911; S.A. Neave leg.; 
NHMUK • 1♂; Barada; 16 Apr 1940; B. Lebied leg.; NHMUK • 1♂; Entebbe; 11 
Nov 1912; C.C. Gowdey leg.; NHMUK • 2♂♂; Entebbe; 7 Oct 1971; H. Falke leg.; 
CNC • Country Unknown • 1♀; locality unknown; 1973; F.M. Hull leg.; CNC.

Re-description male (Fig. 19). Body length: 14.3–17.0 mm. Wing length: 10.0–
11.3 mm.
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Figures 124–126. Mesembrius spp., abdomen, dorsal view 124 M. sulcus sp. nov. (♀) 125 M. tarsatus 
(Bigot) (♀) 126 M. vockerothi sp. nov. (♀).

Head (Fig. 62). Eyes bare; holoptic, eye contiguity approximately as long as the 
length of the ocellar triangle. Face yellow with dark medial vitta; white pilose; white 
pollinose. Frontal triangle short, black, with a few long, black pile; white pollinose on 
dorsal half; vertical triangle black, black pilose, yellow pollinose on lower half. Dis-
tance between lateral ocellus and eye margin less than 1/2 width of ocellus. Frontal 
prominence shiny black with orange-brown apex. Occiput black; yellow pilose, with 
black pile interspersed dorsally; yellow and white pollinose. Antenna, scape and pedicel 
black; postpedicel brown; antennal arista orange-brown.

Thorax. Scutum black with, dorsally, one pair of grey pollinose vittae; lateral vitta 
faint, not well-demarcated; pile, especially on the anterior half yellow, but with some 
black pile interspersed; pile on posterior half very short. Scutellum black in anterior 
1/3, brown in middle 1/3, white-yellow in posterior 1/3, with long yellow and shorter 
black pile. Metasternum with very long, strongly curved golden pile.

Legs. Proleg (Fig. 154): Femur black; dorsoventrally flattened; with an apical pile 
brush of long, black pile dorsally and long, yellow pile ventrally. Tibia orange-brown; 
with very long, yellow pile on anteroventral side. Basitarsus orange; with a tuft of orange 
pile on posterior side. Other tarsi very broad; orange; becoming shorter distally; most 
distal tarsal segment white. Mesoleg: Femur dark brown; with long yellow pile dorsally, 
except for black pile on dorsal 1/5. Tibia orange-brown; proximal half strongly com-
pressed. Basitarsus orange-brown. Other tarsi dark brown. Metaleg (Fig. 184): Coxa with 
long yellow pile on anteroventrally. Femur long and slender; chocolate-brown; ventrally 
with a row of > 10 short, widely spaced black spines in the proximal 2/3; with denser, 
black spines on posterior 1/3; pile otherwise yellow and loose. Tibia orange-brown; with 
a deep invagination in the proximal 1/3 posteriorly which is bordered with long, black 
pile ventrally; remainder of ventral side with dense, black pile. Tarsi orange-brown.
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Wing (Fig. 143). Entire wing uniformly dense microtrichose; brown infuscated in 
dorsal half.

Abdomen (Fig. 99). Tergite II with a pair of large, yellow rounded maculae; black 
markings hourglass-shaped, white pollinose on posterior end; yellow and black pilose, but 
black pile more conspicuous in posterior part of black marking. Tergite III with broad 
yellow fascia and a triangular black marking on posterior half which is strongly white 
pollinose and covered with short, black spines; yellow pilose otherwise. Tergite IV with 
large triangular posterior black marking; otherwise yellow with strong white pollinosity.

Genitalia (Fig. 221). Epandrium: Dorsal lobe of surstylus short, broadly rounded, 
with short, black spines on almost entire surface; long brown pilose dorsally. Ventral 
lobe of surstylus straight; bare.

Description female (Fig. 39). Body length: 16.0–16.2 mm. Wing length: 11.2–
12.5 mm. As M. regulus, but with the following differences: Pro- and mesotibia yellow 
pilose, with only short black pile on posterior side of mesotibia; protarsus chocolate-
brown, concolourous with protibia (Fig. 170); wing cell r1 distinctly open. Abdomen 
(Fig. 120) with orange pilosity somewhat more prominent. Head as in Fig. 77.

Distribution. Democratic Republic of the Congo, Malawi, Togo and Uganda.
Comments. The male has a set of unambiguous character states mentioned in 

the original description and cannot be confused with any other species of the genus. 
The specimens we have studied correspond with the photographs of the type and are, 
therefore, considered to be conspecific. Until now, the species was only known from 
the male holotype. We here report on the first females, which we matched with the 
males through DNA barcoding. The species seems rare throughout a large part of the 
Afrotropical Region and seems absent from southern Africa.

Mesembrius senegalensis (Macquart, 1842)
Figs 20, 40, 63, 78, 100, 121, 144, 161, 174, 181, 200, 222

Helophilus senegalensis Macquart, 1842: 121.
Tubifera senegalensis – Kertész (1910): 260.
Mesembrius senegalensis – Curran (1927): 65 – Curran (1939): 10 – Smith and Vocker-

oth (1980): 504.
Helophilus africanus Verrall, 1898: 416. syn. nov.
Tubifera africana – Kertész (1910): 249.
Helophilus (Mesembrius) africanus – Bezzi (1915): 97.
Mesembrius africanus – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius senegalensis males lack an apical pile brush on the 
profemur and have an unmodified metatibia. The proximal ventral part of the profemur 
lacks black pile and the metafemur is covered with long, thin yellow pile and has a band 
of very short, thicker, black pile on the posteroventral side and some scattered short 
black pile ventrally. The yellow-orange maculae on tergite II are very large and rectan-
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gular and the anterior and posterior black markings are narrow and perpendicular to 
the narrow medial black vitta. The male is distinguished from morphologically similar 
species in the shape of the maculae on tergite II which are rectangular (rounded to trian-
gular in other species) and the band of short thick black pile on the posteroventral side 
of the metafemur (fewer in M. longipilosus sp. nov.; much denser and longer in M. cope-
landi sp. nov., M. minor and M. strigilatus). Apart from the shape of the maculae, it also 
differs from M. longipilosus sp. nov. with the absence of equally long black pile amongst 
the long yellow pile on the proximal ventral end of the metafemur (several in M. lon-
gipilosus sp. nov.). Females have a frons which is pale pilose on the ventral half. Tergite 
II has a pair of yellow maculae (fascia in M. capensis and spined morph of M. caffer). 
The black markings on the abdomen are strongly reduced because of the strong white 
pollinosity (clearly visible in all other species). The pro- and metafemur, as well as the 
pro- and metatibia are yellow-brown (largely dark brown to black in other species) and 
the metafemur has no ventral swelling in the middle (swelling present in M. minor).

Examined material. Helophilus senegalensis Macquart: Lectotype (hereby desig-
nated), male, “SYNTYPE” “MNHN, Paris // ED6788” “1 ♂ Helophilus // senega-
lensis Macq // C.F. Kassebeer 1999” [MNHN]. Paralectotype, female, “SYNTYPE” 
“MNHN, Paris // ED6789” [MNHN] [the female is indicated as male on MNHN 
website] [a paralectotype is present at the MNHN, but could only be studied from the 
pictures on the website; see comments].

Helophilus africanus Verrall: Lectotype (hereby designated), male, “S.W. ARABIA 
// 19 m. fr. Aden, // Haithalhim. // Capt. Mar. 23.95 // & press. 1899 by // J.W. 
Yerbury. // Trans. Ent. Soc., // 1898, page 413.” “S.W. ARABIA // 19 m. fr. Aden, // 
Haithalhim. // Capt. Mar. 23.95 // & press. 1899 by // J.W. Yerbury. // Trans. Ent. 
Soc., // 1898, page 416.” “TYPE. // G.H. VERRALL // Trans. Ent. Soc., // 1898, 
page 413.” “TYPE. // G.H. VERRALL // Trans. Ent. Soc., // 1898, page 416.” “TYPE 
Dipt: 105 1/4 // Helophilus // africanus // Verrall // HOPE DEPT. OXFORD” “1899 
// 7645” “RMCA PIC // 00012” “LECTOTYPUS” [OXUM]. Paralectotype, male, 
“S.W. ARABIA // 19 m. fr. Aden, // Haithalhim. // Capt. Mar. 23.95 // & press. 1899 
by // J.W. Yerbury. // Trans. Ent. Soc., // 1898, page 413.” “S.W. ARABIA // 19 m. fr. 
Aden, // Haithalhim. // Capt. Mar. 23.95 // & press. 1899 by // J.W. Yerbury. // Trans. 
Ent. Soc., // 1898, page 416.” “TYPE. // G.H. VERRALL // Trans. Ent. Soc., // 1898, 
page 413.” “TYPE. // G.H. VERRALL // Trans. Ent. Soc., // 1898, page 416.” “TYPE 
Dipt: 105 3/4 // Helophilus // africanus // Verrall // HOPE DEPT. OXFORD” “1899 
// 7646” “RMCA PIC // 00013” “PARA- // LECTOTYPUS” [OXUM]. Paralecto-
type, female, “S.W. ARABIA // 19 m. fr. Aden, // Haithalhim. // Capt. Mar. 24.95 
// & press. 1899 by // J.W. Yerbury. // Trans. Ent. Soc., // 1898, page 413.” “S.W. 
ARABIA // 19 m. fr. Aden, // Haithalhim. // Capt. Mar. 24.95 // & press. 1899 by 
// J.W. Yerbury. // Trans. Ent. Soc., // 1898, page 416.” “TYPE. // G.H. VERRALL 
// Trans. Ent. Soc., // 1898, page 413.” “TYPE. // G.H. VERRALL // Trans. Ent. 
Soc., // 1898, page 416.” “TYPE Dipt: 105 4/4 // Helophilus // africanus // Verrall 
// HOPE DEPT. OXFORD” “1899 // 7650” “RMCA PIC // 00015” “PARA- // 
LECTOTYPUS” [OXUM]. Paralectotype, female, “S.W. ARABIA // 19 m. fr. Aden, 
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// Haithalhim. // Capt. Mar. 23.95 // & press. 1899 by // J.W. Yerbury. // Trans. Ent. 
Soc., // 1898, page 413.” “S.W. ARABIA // 19 m. fr. Aden, // Haithalhim. // Capt. 
Mar. 23.95 // & press. 1899 by // J.W. Yerbury. // Trans. Ent. Soc., // 1898, page 416.” 
“TYPE. // G.H. VERRALL // Trans. Ent. Soc., // 1898, page 413.” “TYPE. // G.H. 
VERRALL // Trans. Ent. Soc., // 1898, page 416.” “TYPE Dipt: 105 5/4 // Helophilus 
// africanus // Verrall // HOPE DEPT. OXFORD” “1899 // 7648” “RMCA PIC // 
00016” “PARA- // LECTOTYPUS” [OXUM]. Paralectotype, female, “Haithalhim // 
23.3.95 // Col. Yerb.” “VC-TYPE 33 // Helophilus ♀ // africanus // Verrall” “Haithal-
him” “PARA- // LECTOTYPUS” [OXUM].

Other material. Benin • 1♂; Cotonou; Feb 2003; G. Goergen leg.; IITA • 2♀♀; 
Cotonou; 14 Jan 2013; K. Jordaens and G. Goergen leg.; KMMA • 1♂ 1♀; Cotonou; 
28 Jan 2016; K. Jordaens and G. Goergen leg.; KMMA • 1♂; Togbin; Dec 2005; G. Go-
ergen leg.; IITA. Chad • 1♀; Bebedja; date unknown; F.A. Brink and R.M. Brink-Moe-
nen leg.; RMNH. Kenya • 2♂♂ 7♀♀; Jipe, Taita-Taveta; 27 Jan 2017; M. Reemer leg.; 
RMNH • 2♂♂ 2♀♀; Jipe; Taita-Taveta; 27 Jan 2017; X. Mengual leg.; ZFMK • 1♀; 
Nairobi, ICIPE campus; 6 May 2014; R. Copeland leg.; ICIPE • 1♂; Taita Hills; 2017; 
A. Ssymank leg.; ASPC • 1♀; Makindu; 5–7 Apr 1911; S.A. Neave leg.; NHMUK. 
Oman • 1♂; Dhofar, Ayun pools; 8 Oct 1977; K.M. Guichard leg.; NHMUK.

Re-description male (Fig. 20). Body length: 12.0–13.8 mm. Wing length: 9.2–
10.2 mm.

Head (Fig. 63). Eyes bare; slightly dichoptic, distance between eyes approx. 1/2 
width of ocellus. Face yellow with dark medial vitta; yellow pilose; yellow pollinose. 
Vertical triangle with yellow pile and yellow pollinosity in lower half, black in upper 
half; distance between lateral ocellus and eye margin less than 1/2 width of ocellus. 
Occiput yellow; yellow pilose with interspersed short, black setulae; yellow and white 
pollinose. Frontal triangle yellow; yellow pilose; yellow pollinose. Frontal prominence 
shiny black; yellow pilose. Antenna black; antennal arista reddish-brown.

Thorax. Scutum black with three dorsal, well-demarcated yellow vittae which are 
connected anteriorly and posteriorly; with lateral, yellow vitta; pile rufous. Scutellum 
yellow-brown; yellow pilose.

Legs. All legs light- to dark brown. Proleg (Fig. 161) and mesoleg (Fig. 181): pro-
femur without apical pile brush; yellow pilose, pile ventrally long in proximal half, 
shorter in distal half; with shorter black pile on distal half. Tibia yellow and black 
pilose. Tarsi black pilose dorsally, yellow pilose ventrally; with some thick black pile 
posterodorsally. Metaleg: Femur anteriorly and dorsally with long and posteriorly with 
shorter, yellow pile; ventral yellow pile scarce, except for a row of long, thin pale pile; 
with band of short black pile posteroventrally. Tibia unmodified; long yellow pilose; 
ventrally with much shorter and thicker black pile. Tarsi black pilose dorsally, yellow 
pilose ventrally.

Wing (Fig. 144). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 100). Tergite II with a pair of very large, yellow to orange rectan-

gular maculae; medial black markings very narrow and perpendicular to anterior and 
posterior narrow, black marking; posterior black marking with short, stiff black setulae 
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which do not extend to the lateral tergite sides; white pollinose. Tergite III and IV with 
very large, yellow fascia; yellow pilose; with large medial black marking; with short black 
stiff setulae posterior to medial dark spot, these setulae not reaching the lateral tergite 
sides. Tergite III white pollinose in medial part. Tergite IV entirely white pollinose.

Genitalia (Fig. 222). Epandrium: Dorsal lobe of surstylus distally broadly round-
ed, with characteristic upwardly pointed projection; long pilose dorsally; with shorter, 
dense black pile ventrally and laterally. Ventral lobe of surstylus with a row of approx. 
10 long black setulae.

Re-description female (Fig. 40). Body length: 11.5–14.4 mm. Wing length: 8.3–
10.4 mm. As male, except for the following character states: Eyes dichoptic (Fig. 78). 
Frons yellow pilose in ventral 2/3, black and yellow pilose on dorsal 1/3 (ocellar triangle 
and surrounding area); strongly yellow pollinose. Pile on legs shorter (Figs 174, 200). 
Abdomen as in Fig. 121.

Distribution. Benin, Chad, Kenya, Oman and Yemen.
Comments. Verrall (1898) already suggests that M. africanus could be conspecific 

to M. senegalensis (Macquart, 1842), but he did not study the type of the latter. We 
have studied the syntypes of both species and confirm Verrall’s suggestion that both 
species are conspecific and, therefore, we consider M. africanus (Verrall, 1898) a junior 
synonym of M. senegalensis (Macquart, 1842). A paralectotype of M. senegalensis (at 
the MNHN) is on loan and several requests to the borrower to return the specimen 
were left unanswered.

Mesembrius simplicipes Curran, 1929
Figs 17, 21, 37, 41, 60, 64, 75, 79, 97, 101, 118, 122, 141, 145, 166–167, 193, 194, 
219, 223

Mesembrius simplicipes Curran, 1929: 500.
Mesembrius simplicipes – Keiser (1971): 266 – Smith and Vockeroth (1980): 504.
Mesembrius platytarsis Curran, 1929: 501. syn. nov.
Mesembrius platytarsis – Hull (1941): 330 – Keiser (1971): 265 – Smith and Vockeroth 

(1980): 504.

Differential diagnosis. Mesembrius simplicipes males lack an apical pile brush on the 
profemur which is dorsoventrally flattened. The pro- and mesolegs are orange and with 
a darker area on the dorsal side of the femur. The probasitarsus is laterally expanded 
and has some long orange pile. The large yellow maculae on the abdomen lack short, 
black spines on the posterior edges. Scutum and scutellum are entirely yellow pilose. 
The male of this species cannot be confused with any other species by the lateral lobe 
on the probasitarsus. Females have a nearly black abdomen with a pair of vague lat-
eral maculae on tergites II and III. The female of M. simplicipes can be distinguished 
from any other species (except from M. madagascariensis) by the nearly black abdomen 
(clearly yellow to orange and black in other species). It can be distinguished from M. 
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madagascariensis by the pro- and mesolegs which are reddish-brown (extensively brown 
and black in M. madagascariensis).

Examined material. Mesembrius simplicipes Curran: Holotype, male: “Mesem-
brius // TYPE // simplicipes // Curran. // No.” “Mesembrius // simplicipes // Curran” 
“Madagascar // Great Oriental // Forest” “California Academy // of Sciences // Type 
No. 11230” [CAS] [date and collector unknown; type studied from pictures].

Mesembrius platytarsis Curran: Holotype, male: “Mesembrius // TYPE // platytar-
sis // Curran. // No.” “Madagascar // Great Oriental // Forest” “California Academy 
// of Sciences // Type No. 11229” [CAS] [date and collector unknown; type studied 
from pictures].

Other material. Madagascar • 2♀♀; Alaotra, Station Agric.; 24 Dec 1957; B.R. 
Stuckenberg leg.; NMSA • 1♀; Analvony; 30 Mar 1958; F. Keiser leg.; NMB • 1♂; 
Antananarivo; Nov 1952; E.S. Brown leg.; NHMUK • 1♂; Antananarivo; 18 Oct 
1957; F. Keiser leg.; NMB • 1♀; Antananarivo; 13 Dec 1957; F. Keiser leg.; NMB • 
2♀♀; Antananarivo; 14 Dec 1957; F. Keiser leg.; NMB • 1♂; Antananarivo; 6 Sep 
1958; F. Keiser leg.; NMB •1♀; Antananarivo; 8 Feb 1970; L. and R. Blommers leg.; 
RMNH • 1♂; Antananarivo, Ampefy, Lake Kavitaha; 25 Mar 1959; F. Keiser leg.; 
NMB • 1♂; Antananarivo, Ampefy, Lake Kavitaha; 29 Mar 1959; F. Keiser leg.; NMB 
• 1♂; Antananarivo, Parc Tsimbazaza; 2 Feb 1968; J.W. Boyes leg.; CNC • 1♀; Anta-
nanarivo, Park Tsimbazaza; 14 Dec 1957; F. Keiser; NMB • 1♀; Antananarivo, Park 
Tsimbazaza; 15–22 Oct 1993; C. Kassebeer leg.; NHMUK • 1♂ 1♀; Antananarivo, 
Park Tsimbazaza; 16–22 Oct 1993; C. Kassebeer leg.; CNC • 2♂♂; Antananarivo, 
Park Tsimbazaza; 16–22 Oct 1993; C. Kassebeer leg.; CAS • 1♂ 1♀; Antananarivo, 
Park Tsimbazaza; 16–22 Oct 1993; C. Kassebeer leg.; NMK • 1♀; Antananarivo, Park 
Tsimbazaza; 26 Oct 1993; C. Kassebeer leg.; CNC • 1♀; Antananarivo, Park Tsim-
bazaza; 26 Oct 1993; C. Kassebeer leg.; CAS • 1♂; Antananarivo, Park Tsimbazaza; 
6 Nov 1993; C. Kassebeer leg.; CNC • 1♂; Antananarivo, Park Tsimbazaza; 6 Nov 
1993; C. Kassebeer leg.; NHMUK • 1♂; Antananarivo, Perinet; 30 Sep 1957; F. Keis-
er leg.; NMB • 1♀; Nosivola; date and collector unknown; RMNH.

Re-description male (Figs 17, 21). Body length: 12.7–13.4 mm. Wing length: 
8.8–10.4 mm.

Head (Figs 60, 64). Eyes bare; holoptic, eye contiguity as long as length of ocel-
lar triangle. Face white with dark medial vitta; white pilose; white pollinose. Vertical 
triangle black; black pilose; strongly yellow pollinose before anterior ocellus. Lateral 
ocelli nearly touching eye margin. Occiput black, yellow pilose with a few very short, 
stiff black setulae near dorsal eye margin; strongly white pollinose. Frontal triangle 
black; black pilose; strongly yellow pollinose. Frontal prominence shiny reddish-black. 
Antenna, scape and pedicel very dark reddish-black; postpedicel black; antennal arista 
reddish-brown.

Thorax. Scutum black with dorsally a pair of yellow pollinose vittae which are less 
well demarcated posteriorly; with a lateral yellow pollinose vitta; yellow pilose. Scutel-
lum uniformly yellow-brown; yellow pilose.
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Legs. Proleg (Figs 166, 167): Femur dorsoventrally flattened; dorsally brown, ex-
cept proximal 1/5 and distal end; otherwise orange; yellow pile on posteroventral side 
longer than black pile on posterodorsal side; with a patch of very short black stiff spines 
on proximal ventral 1/5; pile entirely yellow anteriorly. Tibia orange; with long orange 
pile, but pile black on ventral distal end. Basitarsus whitish; laterally expanded; with a 
tuft of orange pile on the expansion; ventrally with some thick stiff pile on the expan-
sion. Other tarsi orange; with orange and black short pile. Mesoleg: Femur as proleg, 
but without the posterodorsal black pile. Tibia orange; yellow pilose, with some short 
stiff black pile on distal end ventrally. Tarsi orange; with short black pile and some short 
stiff black pile ventrally. Metaleg (Figs 193, 194): Femur chocolate-brown, distal end 
orange; with loose yellow pile on proximal 1/2 to 2/3 and mostly black pilose on distal 
1/3 to 1/2. Tibia orange; with short black pile. Metabasitarsus either deeply excavated 
anteriorly at proximal end and with a lobe (Fig. 193) or unmodified (Fig. 194); orange; 
black pilose. Other tarsi orange; dorsally black pilose, ventrally orange pilose.

Wing (Figs 141, 145). Entire wing uniformly very dense microtrichose.
Abdomen (Figs 97, 101). Tergite II with a pair of very large, yellow almost square 

maculae which expand into the anterolateral corners; black markings hourglass-shaped, 
posterior part reaching the lateral sides of the tergite; posterior part of black marking 
with some black pile in the centre which do not extend to the lateral tergite sides; 
otherwise yellow pilose. Tergite III with a yellow fascia which is almost interrupted by 
the medial broad black marking; the latter strongly white pollinose anteriorly; with a 
medial area of white pollinosity; posterior part of black marking with sparse black pile 
in the centre; yellow pilose otherwise. Tergite IV strongly white pollinose, except for a 
black medial area and a darker posterior border; yellow pilose.

Genitalia (Figs 219, 223). Epandrium: Dorsal lobe of surstylus short, bent (as a 
boomerang); irregularly covered with short black spines which are denser at distal and 
proximal end and at dorsal bend. Ventral lobe of surstylus straight; bare.

Re-description female (Figs 37, 41). Body length: 14.2–14.9 mm. Wing length: 
10.0–10.6 mm.

Head (Figs 75, 79). Eyes bare; dichoptic. Face yellow-white with dark medial vitta; 
white pilose, white pollinose. Frons black in dorsal half and medial part of ventral half, 
yellow-white on lateral parts of ventral half; black pilose on black parts, white pilose 
on yellow-white parts. Distance between lateral ocellus and eye margin approx. width 
of ocellus. Occiput yellow-white; yellow-white pilose; yellow-white pollinose. Fron-
tal prominence shiny black, orange-brown at distal end; scape black; pedicel orange-
brown; postpedicel black; antennal arista reddish-brown.

Thorax. Scutum dark brown with one pair of dorsolateral yellow-white pollinose 
vittae which are vaguely connected posteriorly; with lateral, yellow-white pollinose 
vitta; short yellow pilose on anterior half, short yellow and black pilose on posterior 
half. Scutellum yellow-orange; yellow pilose with shorter, black pile interspersed in 
posterior half.

Legs. Proleg: Femur orange brown with darker, central area on dorsal side; yel-
low-white pilose with black pile on posterodorsal side and posteroventral distal half. 
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Tibia orange, slightly darkened on ventral distal end; yellow-white pilose. Tarsi orange-
brown; basitarsus and second tarsomere yellow-white pilose, other tarsi yellow-white 
and black pilose. Femur orange brown with darker, central area on dorsal side; yellow-
white pilose with black pile on ventral distal half. Tibia orange-brown; yellow-white 
pilose, with some short, thick black pile at ventral distal end. Basitarsus orange; yellow-
white pilose, with short, thick black pile on ventral side. Other tarsi orange-brown; 
yellow-white and black pilose; with short, thick black pile ventrally, except on most 
distal tarsomere. Metaleg: Femur dark brown to black, reddish-brown at distal end; 
yellow-white pilose with shorter and thicker black pile on anteroventral and ventral 
distal 1/2. Tibia orange-brown; yellow-white and black pilose. Tarsi orange-brown; 
black and yellow-white pilose dorsally, yellow-orange pilose ventrally.

Wing. Entire wing uniformly microtrichose.
Abdomen (Figs 118, 122). Tergite II with a pair of large orange maculae; with an 

anterior and posterior black marking which are connected with a parallel-sided central 
black marking which is 1/5 the tergite width; yellow pilose on maculae and on anterior 
and central black marking, black pilose on posterior black marking; white pollinose 
on posterior black marking. Tergite III with orange fascia (approx. 1/2 of tergal length 
laterally; approx. 1/8 in medially); with posterior large black marking; yellow pilose 
on most of the orange fascia, black pilose on black marking and central area of orange 
fascia; strongly white pollinose on posterior half and medial anterior part. Tergite IV 
similar, but without orange fascia. Tergite V orange-brown with darker lateral sides; 
yellow-white pilose; white pollinose in anterolateral corners.

Distribution. Madagascar.
Comments. Morphologically, the species is similar to M. platytarsis syn. nov. Males 

of both species differ in the presence (M. platytarsis syn. nov.) or absence (M. simplicipes) 
of a large lobe on the anterior side of the metabasitarsus. Male genitalia are also very 
similar (compare Fig. 219 with Fig. 223). Females are morphologically similar as well 
and the supposed difference in the extent of black pile amongst the yellow pile on the 
frons is unreliable. The mean interspecific p-distance between both species is very low 
(0.02%) and of what is usually as observed within species. Both species have been de-
scribed from the same locality, i.e. the Eastern Forest of Madagascar. Keiser (1971) also 
noted that both taxa often co-occur. We, therefore, consider the presence or absence of 
the lobe on the anterior side of the metabasitarsus in the male as a polymorphism and 
consider M. platytarsis Curran, 1929 a junior synonym of M. simplicipes Curran, 1929.

Mesembrius strigilatus (Bezzi, 1912)
Figs 22, 42, 65, 102, 123, 146, 172, 197, 203, 224

Tubifera (Mesembrius) strigilata Bezzi, 1912: 436.
Helophilus (Mesembrius) strigilatus – Bezzi (1915): 96 – Curran and Bryan (1926): 82.
Mesembrius strigilatus – Hervé-Bazin (1914a): 481 – Curran (1927): 62 – Curran 

(1939): 10 – Szilády (1942): 92 – Smith and Vockeroth (1980): 504.
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Figures 127–130. Mesembrius spp., right wing 127 M. arcuatus sp. nov. (♂) 128 M. caffer (Loew) 
(nominal morph) (♂) 129 M. capensis (Macquart) (♂) 130 M. chapini Curran (♂).
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Figures 131–134. Mesembrius spp., right wing 131 M. copelandi sp. nov. (♂) 132 M. cyanipennis 
(Bezzi) (♂) 133 M. ingratus (Loew) (♂) 134 M. longipilosus sp. nov. (♂).
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Figures 135–138. Mesembrius spp., right wing 135 M. maculifer Hull (♀) 136 M. madagascariensis 
Keiser (♂) 137 M. minor (Bezzi) (♂) 138 M. morio (Bezzi) (♀).
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Figures 139–142. Mesembrius spp., right wing 139 M. nigriceps Curran (♂) 140 M. perforatus (Speiser) 
(♂) 141 M. platytarsis Curran syn. nov. (♂) 142 M. regulus (Hull) (♂).
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Figures 143–146. Mesembrius spp., right wing 143 M. rex Curran (♂) 144 M. senegalensis (Macquart) 
(♂) 145 M. simplicipes Curran (♂) 146 M. strigilatus (Bezzi) (♂).



Kurt Jordaens et al.  /  ZooKeys 1046: 1–141 (2021)100

Figures 147–150. Mesembrius spp., right wing 147 M. sulcus sp. nov. (♂) 148 M. tarsatus (Bigot) (♂) 
149 M. tibialis sp. nov. (♂) 150 M. vockerothi sp. nov. (♂).
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Differential diagnosis. Mesembrius strigilatus males lack an apical pile brush on the 
profemur and have a metatibia which is strongly curved. The metafemur is curved, 
has a patch of conspicuous black pile at the base and, perpendicular to this, a stretch 
of dense black pile on the ventroposterior side. Tergite II has a pair of very large and 
rounded maculae and a narrow black medial marking. The male is distinguished from 
any other species by the strongly curved metafemur and metatibia, except from M. ni-
griceps though the metafemur and metatibia are less curved in the latter. It differs fur-
ther from M. nigriceps in the the colour of the face (white to yellow in M. strigilatus; 
black in M. nigriceps), in the size and shape of the maculae on tergite II which are large 
and rounded (small and nearly triangular in M. nigriceps) and by the narrow black 
medial marking on tergite II (broad in M nigriceps). Females have a frons which is pale 
pilose on the ventral half. Females of M. strigilatus have a pair of yellow maculae on 
tergite II (fascia in the spined morph of M. caffer and in M. capensis). Pro- and mesofe-
mur are dark brown to black (yellow-brown in M. senegalensis), the metafemur lacks 
a ventral medial swelling (present in M. minor), the face is not markedly produced 
downwards (produced downwards in M. vockerothi sp. nov.) and the mesofemur has 
long black pile ventrally, especially on the distal half (very few and short black pile on 
distal end in the nominal morph of M. caffer).

Examined material. Tubifera strigilata Bezzi: Lectotype (hereby designated), male, 
“LECTOTYPUS” “SYNTYPUS ♂ // Tubifera (Mesemb.) // strigilata // Bezzi, 1912” 
“Congo Francese // Fernand-Vaz // IX-X.1902. L. fea” “RMCA PIC // 00033” “Museo 
Civico // di Genova” “LECTOTYPUS”[MSNG]. Paralectotype, 4 males, “SYNTYPUS 
♂ // Tubifera (Mesemb.) // strigilata // Bezzi, 1912” “Congo Francese” // Fernand-
Vaz // IX-X.1902. L. fea” “Museo Civico // di Genova” “PARA- // LECTOTYPUS” 
[MSNG]. Paralectotype, female, “SYNTYPUS ♀” “Tubifera (Mesemb.) // strigilata // 
Bezzi, 1912” “Museo Civico // di Genova” “PARA- // LECTOTYPUS” [MSNG].

Other material. Benin • 1♂ 1♀; Azaourissé; 7 Mar 2018; K. Jordaens leg.; 
KMMA • 1♂; Calavi; 27 Jan 2017; G. Goergen leg.; IITA • 1♀; Cotonou; 14 Dec 
2013; G. Goergen and K. Jordaens leg.; KMMA • 1♀; Cotonou; Feb 2003; G. Goer-
gen leg.; IITA • 1♀; Cotonou; Dec 2003; G. Goergen leg.; IITA • 1♂; Lokossa; Jun 
2006; G. Goergen leg.; IITA • 1♂; Pahou; 11 Jan 2014; G. Goergen leg.; IITA • 1♂ 
1♀; Pobé; 27 Jan 2016; G. Goergen leg.; IITA • 2♂♂; Porto Novo; 20 Jan 2018; G. 
Goergen leg.; IITA • 1♂ 1♀; Gblo Gblo; 11 Sep 2014; G. Goergen leg.; KMMA • 1♀; 
Pahou; 11 Jan 2014; G. Goergen leg.; KMMA • 1♂ 1♀; Porto Novo; 27 Jan 2016; K. 
Jordaens leg.; KMMA • 7♂♂; Porto Novo; 7 Mar 2018; K. Jordaens leg.; KMMA • 
1♀; Sérou; Nov 2016; G. Goergen leg.; KMMA • 1♂ 3♀♀; Pobé; 12 Dec 2013; G. 
Goergen and K. Jordaens leg.; KMMA • 4♂♂ 4♀♀; Pobé; 28 Jan 2016; G. Goergen 
and K. Jordaens leg.; KMMA. Burundi • 2♂♂; Bujumbura; 21 Feb 2017; G. Go-
ergen leg.; KMMA • 1♂; Nyanza-Lac; 14 Oct 2013; L. Ndayikeza leg.; OBPE • 1♀; 
Rusizi River; 10 Nov 2010; L. Ndayikeza leg.; OBPE. Cameroon • 1♂; Batanga; col-
lection date unknown; A. I. Good leg.; CNC • 5♂♂ 2♀♀; Douala; 9 Jul 1974; J.A.W. 
Lucas leg.; RMNH. Democratic Republic of the Congo • 2♀♀; Haut-Katanga; 
4 Sep 1930; G.F. de Witte leg.; KMMA • 1♀; Equateur, Bamania; 21 Jul 1924; J. Be-
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quaert leg.; KMMA • 1♀; Equateur, Bamania; 24 Jul 1924; J. Bequaert leg.; KMMA 
• 1♂; Basoko; Oct 1948; P.L.G. Benoit leg.; KMMA • 1♂; Bokuma; Jul 1962; R.P. 
Lootens leg.; KMMA • 1♀; Mai-Ndombe, Bololo, Makamendulu; 1938; H. Schout-
eden leg.; KMMA • 2♂♂; Boma; Jul 1915; Lang and Chapin leg.; KMMA • 1♀; 
Boma; 16 Jun 1915; Lang and Chapin leg.; KMMA • 1♀; Boma; 17 Jun 1915; Lang 
and Chapin leg.; KMMA • 1♀; Boma; 18 Jun 1915; Lang and Chapin leg.; KMMA • 
4♀♀; Boma; 4 Dec 1920; H. Schouteden leg.; KMMA • 1♀; Boma; 11 Jul 1920; H. 
Schouteden leg.; KMMA • 1♂ 1♀; Boma; 12 Jul 1920; H. Schouteden leg.; KMMA • 
1♀; Haut-Lomami, Bukama; 8 Jun 1911; J. Bequaert leg.; KMMA • 1♀; South-Kivu, 
Bukavu; May 1949; H. Bomans leg.; KMMA • 1♂; Equateur, Eala; Jul 1931; H.J. 
Brédo leg.; KMMA • 1♀; Equateur, Eala; Nov 1931; H.J. Brédo leg.; KMMA • 1♀; 
Equateur, Eala; 7 Oct 1931; H.J. Brédo leg.; KMMA • 1♂; Equateur, Eala; Jul 1932; 
A. Corbissier leg.; KMMA • 1♀; Equateur, Eala; Apr 1933; A. Corbissier leg.; KMMA 
• 1♂; Equateur, Eala; 1933; A. Corbissier leg.; KMMA • 1♀; South-Kivu, Kabare; 
1♀; 31 Jul 1914; J. Bequaert leg.; KMMA • 1♀; Lomami, Kabinda; date unknown; 
Schwetz leg.; KMMA • 1♂; Kachichwe; 17 Jan 1912; Dr. Bequaert leg.; KMMA • 1♀; 
Kalemie; Dec 1918; R. Mayné; leg.; KMMA • 1♂; Lualaba; Kabombo; 29 Jun 1947; 
M. Poll leg.; KMMA • 1♀; Léopoldville [= Kinshasa]; 28 Oct 1951; mevr. Bequaert 
leg.; KMMA • 1♂; Tshopo, Stanleyville [= Kisangani]; Apr 1915; Lang and Chapin 
leg.; KMMA • 1♂; Equateur, Lukolela; 17 Jul 1926; J. Bequaert leg.; KMMA • 2♂♂; 
Lomami, Luputa; Mar 1935; Bouvier leg.; KMMA • 1♀; Natl. Parc Albert, Rwindi, 
St. Edouard; 17 Apr 1936; L. Lippens leg.; KMMA • 1♀; Tumbalunga, Dibaya; 8 Nov 
1930; G.F. de Witte leg.; KMMA • 1♀; Ubani, Bosobolo; 8–11 Jan 1932; H.J. Brédo 
leg.; KMMA • 1♀; Ubangi, Tungu; 4 Mar 1932; H.J. Brédo leg.; KMMA • 1♀; Uele, 
Garamba; Jul 1912; Lang and Chapin leg.; KMMA • 1♂ 1♀; Mai-Ndombe, Wimbali; 
Jul 1913; P. Vanderijst leg.; KMMA • 1♀; 30 Sep 1913; P. Vanderijst leg.; KMMA. 
Gabon • 1♀; Lolo River; 22 May 1925; J. Rodhain leg.; KMMA. Ghana • 1♀; Nsak-
jam; 13 Sep 2016; G. Goergen leg.; KMMA • 1♂; Tema; 19 Dec 2004; G. Goergen 
leg.; IITA • 1♂; Kumasi; 6 Nov 1946; J. Bowden leg.; NMSA. Kenya • 1♂; Kabete; 
12 Jun 1916; T.J. Anderson leg.; NHMUK • 1♂; Merifano; Nov 1932; McArthur leg.; 
NMK • 1♀; Mugura Forest; 2 May 1981; R.H. Markham leg.; NMK • 1♀; Zwani; 
date unknown; van Someren leg.; CNC. Madagascar • 1♂; Antananarivo; 28 Feb 
2016; G. Goergen leg.; IITA. Malawi • 4♂♂ 2♀♀; Chiromo; date unknown; J.E.S. 
Old. leg.; NHMUK • 1♂; Mount Mulanje; 4 Oct 1913; S.A. Neave leg.; NHMUK 
• 1♂; Monkey Bay; 12 Dec 1980; J.H.G. Londt leg.; NMSA • 3♂♂; Senga Hills; 1 
Dec 1980; B.R. Stuckenberg leg.; NMSA. Mozambique • 1♀; Lourenço-Marques [= 
Maputo]; date unknown; H.A. Junod leg.; NHMUK • 2♂♂; Sofala, Gorongosa Na-
tional Park, Chitengo; 20–30 Apr 2004; M. Hauser leg. and H. Rung leg.; CAS • 2♂♂ 
1♀; Sofala, Gorongosa National Park, Chitengo; 16–30 Apr 2015; M. Hauser and H. 
Rung leg.; CAS • 6♂♂; Luabo, Lower Zambezi River; 1 Jun 1957; B.R. Stuckenberg 
leg.; NMSA • 2♂♂; Luabo, Lower Zambezi River; 1 Jun 1957; P. Usher leg.; NMSA 
• 1♂; Luabo, Lower Zambezi River; 1 Aug 1957; P. Usher leg.; NMSA • 1♂; Siluwe 
Hills, W. of Beira; 3 Jun 1964; D. Cookson leg.; NMSA. Nigeria • 1♂; Ibadan; 14 
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Jun 1957; G.H. Caswell leg.; NHMUK • 1♂; Ibadan; Dec 1988; G. Goergen leg.; 
IITA. Senegal • 1♀; Dassilamé, Sérére; 30 Nov 2016; S. Cavaillès leg.; SCPC. South 
Africa • 1♂; Durban; Jul 1903; G. Burn leg.; NMSA • 1♂; KwaZulu-Natal, Durban, 
Blue Lagoon; 25 May 1991; J.A.W. Lucas leg.; RMNH • 1♂; KwaZulu-Natal, Dur-
ban; 14 May 1903; G.F. Leigh leg.; NMSA • 2♂♂; KwaZulu-Natal, Nseleni Nature 
Reserve; 10 Jan 1994; Natal Museum Staff leg.; NMSA • 2♂♂; KwaZulu-Natal, St. 
Lucia Park Reserve; 2 Feb 1988; J.H.G. Londt leg.; NMSA • 5♂♂; KwaZulu-Natal, 
Dukuduku Forest; 18 Jul 1981; B.R. Stuckenberg leg.; NMSA • 1♂; KwaZulu-Natal, 
Dukuduku Forest, 4♂♂ W of St. Lucia; 26 Nov 1971; M.E. Irwin leg.; NMSA • 1♂; 
KwaZulu-Natal, Ndumu Game Reserve; 26 Oct 1972; M.E. Irwin leg.; NMSA. Tan-
zania • 1♂; Kahe, Usambara Mountains; 2 Jun 1916; T.J. Anderson leg.; NHMUK. 
Togo • 1♀; Kloto Forest; Mar 2004; G. Goergen leg.; IITA • 1♂; Kloto Forest; May 
2016; G. Goergen leg.; KMMA. Uganda • 1♀; Busoga; Mar 1906; A. Hodges leg.; 
CNC • 1♂; Tero Forest, S.E. Buddu; 26–30 Sep 1911; S.A. Neave leg.; NHMUK. 
Zambia • 1♂ 1♀; Lusaka Province, 8.5 km NW Katondwe; 20 Apr 2016; M. Hauser 
leg.; CSCA.

Re-description male (Fig. 22). Body length: 11.2–12.5 mm. Wing length: 8.1–
8.8 mm.

Head (Fig. 65). Eyes bare; slightly dichoptic, distance between eyes approx. the 
width of ocellus. Face white with dark medial vitta; white pilose; white pollinose. 
Distance between lateral ocellus and eye margin 1/2 width of ocellus. Occiput yellow; 
yellow pilose; yellow and white pollinose. Frontal triangle black; black pilose; ventral 
half weakly white pollinose. Frontal prominence shiny black. Antenna black; antennal 
arista brown.

Thorax. Scutum black with dorsally a pair of weak yellow vittae which fade out 
posteriorly; with very faint lateral yellow vitta; yellow-rufous pilose. Scutellum uni-
formly yellow-brown; yellow-rufous pilose, with some short black pile interspersed, 
especially in the posterior half.

Legs. Femora and entire metaleg dark brown to black; pro- and mesofemora and 
tarsi yellow-brown; tarsi without a small darkened medial patch. Proleg: Femur with-
out apical pile brush; yellow pilose ventrally; with long black pile on anterodorsally; 
with shorter, black pile dorsally. Mesoleg: Femur similar as profemur, but with long, 
black pile posteriorly and posteroventrally; with black pile anterodorsally which is 
markedly longer in the proximal half. Metaleg (Fig. 197): Femur with long, yellow 
pile anteriorly and anteroventrally; with long black pile on the posteroventral distal 
1/3; thickened on distal 1/3; no swelling on the mid-section of the ventral side. Tibia 
strongly curved, especially from posterior view, flattened; with very long black pile 
dorsally and ventrally.

Wing (Fig. 146). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 102). Tergite II with a pair of very large yellow, rounded maculae; 

anterior black marking larger in size than posterior black marking, which mostly reach 
to the lateral tergite sides; medial black marking more or less parallel-sided; long yel-
low pilose; posterior black marking with short, stiff black pile which extend to the 
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lateral sides. Tergite III with small, triangular to rounded black marking; long yellow 
pilose with some short thick black pile in medial posterior area; black marking usually 
strongly white pollinose. Tergite IV entirely dark brown to black, except for anterior 
1/5 which is strongly white pollinose; long yellow pilose, the pile is strongly appressed 
on the lateral sides. Tergite V dark brown.

Genitalia (Fig. 224). Epandrium: Dorsal lobe of surstylus strongly bent, sickle-
shaped, short yellow pilose on distal half; with long, thick black setulae at bend ven-
trally; distal half dorsally convex; densely covered with long yellow pile and with some 
equally long, but thicker black pile interspersed. Ventral lobe of surstylus bare.

Re-description female (Fig. 42). Body length: 11.3–15.0 mm. Wing length: 
8.1–9.4 mm.

Head. Eyes bare; dichoptic. Face white with dark medial vitta; white pilose, white 
pollinose. Frons black on dorsal 2/5, yellow-white on ventral 3/5; black and white 
pilose on ocellar triangle and just ventrally of ocellar triangle, otherwise white pilose; 
strongly white pollinose on ventral 3/5, weak white pollinose on dorsal 2/5. Distance 
between lateral ocellus and eye margin slightly less than width of ocellus. Occiput 
yellow-white; yellow-white pilose; yellow-white pollinose. Frontal prominence shiny 
black. Antenna dark brown to black; antennal arista reddish-brown.

Thorax. Scutum dark brown with a pair of dorsolateral yellow pollinose vittae 
which are connected posteriorly; with lateral, yellow pollinose vitta; sometimes with 
a fine medial white to yellow pollinose vitta; yellow pilose. Scutellum yellow-orange; 
yellow pilose.

Legs. Proleg (Fig. 172): Femur black, distal end orange-brown; yellow pilose, with 
short black pile interspersed. Tibia orange, darkened in distal 1/2; yellow pilose on 
dorsal proximal half, yellow and black pilose otherwise. Tarsi uniformly dark brown; 
black pilose dorsally, yellow pilose ventrally; especially the posterior side has very con-
spicuous thick black pile. Mesoleg: Femur black, distal end orange-brown; black and 
white pilose. Tibia orange-brown; orange-yellow pilose on dorsal side, black pilose on 
ventral side. Tarsi orange-brown with darkened dorsal medial area; black pilose. Met-
aleg: Femur black, distal end orange-brown; orange-yellow pilose, with short, black 
pile on dorsal distal end, with shorter and thicker black pile on ventral distal half; with-
out ventral swelling in middle (Fig. 203). Tibia orange-brown; orange-yellow pilose 
with some black pile interspersed at distal end. Tarsi black dorsally, orange ventrally; 
black pilose dorsally; densely orange pilose ventrally.

Wing. Entire wing uniformly microtrichose.
Abdomen (Fig. 123). Tergite II with a pair of very large, rounded yellow-orange 

maculae; black pilose on triangular posteromedial section, yellow pilose otherwise; 
posterior black marking extends to lateral tergite sides; medial part of black marking 
narrow, approx. 1/10 of tergal width; posterior black marking white pollinose. Tergite 
III with yellow-orange fascia which occupies entire tergal length on lateral sides and 
approx. 1/3 of tergal length in medial section; with triangular posterior black marking 
that extends to the lateral tergite sides; black pilose on triangular posteromedial sec-
tion, yellow pilose otherwise; posterior black marking white pollinose. Tergite IV as 
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tergite III, but with much narrower yellow-orange fascia (approx. 1/10 of tergal length 
in medial section). Tergite V with narrow anterior black board; with a pair of yellow-
orange maculae in anterolateral corners, otherwise black; yellow pilose; black marking 
strongly white pollinose, especially in anterior half.

Distribution. Benin, Burundi, Cameroon, Democratic Republic of the Congo, 
Gabon, Ghana, Guinea-Bissau, Kenya, Madagascar, Malawi, Mozambique, Nigeria, 
Senegal, South Africa, Tanzania, Togo, Uganda and Zambia.

Comments. See M. nigriceps.

Mesembrius sulcus Jordaens, Goergen & De Meyer, sp. nov.
http://zoobank.org/AD9517F7-E4CA-479A-BC44-B7B9401C1313
Figs 23, 43, 66, 80, 103, 124, 147, 155, 164, 176, 187, 225

Differential diagnosis. Mesembrius sulcus sp. nov. males have an apical pile brush on the 
profemur of thick and dense black pile dorsally and yellow pile ventrally. The metafe-
mur is very long and slender and has long yellow pile throughout and shorter, yellow 
and black pile on the ventral side. The metatibia has a deep groove on the posterior 
proximal half which is bordered by long black pile. The probasitarsus has a tuft of long 
black pile on the posterior side. The male differs from any other species in the colour of 
the apical pile brush (except from M. tibialis sp. nov.) which is black dorsally and gold-
en-yellow ventrally (yellow-orange in M. chapini; dark-brown to black in other species). 
It differs from M. tibialis sp. nov. in the entirely orange probasitarsus (orange and black 
in M tibialis sp. nov.), in the presence of a deep groove in the posterior proximal half of 
the metatibia (absent in M. tibialis sp. nov.) and in the unmodified mesotibia (proximal 
half strongly compressed in M. tibialis sp. nov.). Females have a frons which is black pi-
lose on its entire length, except laterally. It can be distinguished from other such females 
(except from M. tarsatus) by the black legs, including the tibiae (tibiae yellow-brown in 
other species). It differs from the female of M. tarsatus in tergite II, which has a pair of 
small yellow-orange maculae that laterally reach to halfway of the tergite length (almost 
to posterior end in M. tarsatus) and in tergite III which has a pair of vague anterolateral 
yellow-orange maculae (clear pair of maculae in M. tarsatus).

Examined material. Mesembrius sulcus Jordaens, Goergen & De Meyer: Holo-
type, male, “HOLOTYPUS” “MUSÉE DU CONGO // Ituri: Nioka // -VII-1934 // 
J. Leroy” “van Doesburg det., 1956 // Mesembrius // spec.?nov. ♂” “RMCA ENT // 
000030186” [KMMA].

Paratypes: Malawi • 1♂; Mount Mulanje; 17 Oct 1913; S.A. Neave leg.; 
NHMUK 013428977 • 1♂; Zomba; Feb 1911; J.E.G. Old. Leg.; NHMUK • 2♂♂; 
Mount Mulanje; 17 Oct 1913; S.A. Neave leg.; NHMUK. Kenya • 3♂♂ 3♀♀; Nai-
robi, Karura Forest; 2 Dec 2017; K. Jordaens leg.; ICIPE. South Africa • 1♂; Port 
St. Johns; 1–31 Oct 1969; E. and W. Gess leg.; AMGS.

Description male (Fig. 23). Body length: 14.0–15.6 mm. Wing length: 10.2–
11.5 mm
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Head (Fig. 66). Eyes bare; holoptic, eye contiguity approx. as long as length of 
ocellar triangle. Face yellow to orange with dark medial vitta; white pilose; white pol-
linose. Vertical triangle black; black pilose; yellow pollinose on medium third. Distance 
between lateral ocellus and eye margin slightly less than width of ocellus. Occiput yel-
low; yellow pilose with some shorter and thicker black pile near eye margin; yellow 
and white pollinose. Frontal triangle short; yellow-white; with some long, yellow and 
black pile; white pollinose. Frontal prominence shiny black with orange-brown apex. 
Antenna, scape and pedicel reddish-brown; postpedicel black, white pollinose; anten-
nal arista reddish-brown.

Thorax. Scutum black with dorsally a pair of very faint white pollinose vittae; lat-
eral white pollinose vitta very faint; yellow pilose. Scutellum uniformly yellow-brown; 
long yellow pilose with some very short black pile on posterior half.

Legs. All legs chocolate-brown to black, but protarsus orange. Proleg 
(Figs 155, 164): Femur dorsoventrally flattened; with long yellow pile posterodorsal-
ly; with apical pile brush of thick black pile dorsally and thick yellow pile ventrally; 
with short and black thick pile at proximal end. Basitarsus orange; with a tuft of 
black pile posteriorly. Other tarsi orange; with sparse short black pile. Mesoleg (Fig. 
176): Femur, ventrally with long yellow pile on proximal 2/3 and shorter black pile 
on distal 1/3, with some long black pile interspersed in middle section. Metaleg (Fig. 
187): Femur long and thin, slightly curved; with yellow pile anterodorsally; with 
some denser shorter and black pile at distal ventral end. Tibia with long black pile; 
posteriorly with deep and broad excavation in proximal half which is bordered with 
long black pile.

Wing (Fig. 147). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 103). Tergite II with a pair of very large, yellow, more or less trian-

gular maculae; black marking hourglass-shaped; posterior and anterior black marking 
slightly connected in the middle; posterior marking with strong white pollinosity; yel-
low pilose, except for black pile at posterior border of posterior black marking. Tergite 
III and IV with orange fascia; black marking on posterior half strong white pollinose; 
black pilose in medial part of black marking, yellow pilose on orange fascia and lateral 
parts of black marking.

Genitalia (Fig. 225). Epandrium: Dorsal lobe of surstylus broadly rounded; with 
short black spines on almost entire surface; dorsally long yellow pilose. Ventral lobe of 
surstylus straight; bare.

Description female (Fig. 43). Body length: 11.2–13.4 mm. Wing length: 12.7–
16.6 mm.

Head (Fig. 80). Eyes bare; dichoptic. Face white with dark medial vitta; white 
pilose; white pollinose. Frons black; black pilose in dorsal half and medial ventral 
half, yellow pilose on lateral sides of ventral half; yellow-white pollinose, especially in 
ventral half. Distance between lateral ocellus and eye margin 1½× width of ocellus. 
Occiput black; yellow pilose, with some black pile near eye margin; yellow-white pol-
linose. Frontal prominence shiny black. Antenna, scape and pedicel orange-brown; 
postpedicel black; antennal arista reddish-brown.
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Thorax. Scutum dark brown to black with dorsally a pair of vague brown pollinose 
vittae which are connected posteriorly; yellow pilose with some black pile interspersed. 
Scutellum dark brown with lighter posterior border; yellow pilose.

Legs. All femora, tibiae and metatarsi dark brown to black, except for extreme dis-
tal ends which are reddish-brown (as in M. tarsatus; Fig. 168); yellow pilose; metatibia 
with short black spines on posteroventral 1/3. Pro- and mesotarsi orange; most distal 
tarsomere darkened distally, sometimes all tarsi darkened; dorsally short black pilose, 
ventrally short yellow pilose.

Wing. Entire wing uniformly dense microtrichose.
Abdomen (Fig. 124). Tergite II black; yellow pilose with some very short thick 

black pile on black markings; with a pair of L-shaped, small orange maculae; white 
pollinose, especially in the central area of the posterior black marking. Tergite III black; 
yellow pilose with short thick black pile interspersed, especially in the posterior half; 
with a pair of small orange maculae in the anterolateral corners. Tergite IV as tergite 
III, but without orange maculae. Tergite V black; yellow pilose.

Distribution. Democratic Republic of the Congo, Kenya, Malawi and South Africa.
Comments. This is a new species to the Afrotropical Region with a relatively wide 

distribution. The species morphologically resembles M. tarsatus, which appears to be 
its sister species (see Fig. 230), but the males differ markedly in the morphology of the 
metafemur. Females are very similar to females of M. tarsatus. The mean p-distance 
for the DNA barcoding is relatively low (1.6 %), but differences are consistent (i.e. no 
barcodes are shared between the species) (Fig. 229).

Etymology. The specific epithet sulcus (Latin) means groove (noun in apposition) 
and was chosen with reference to the deep groove on the metatibia. It is to be treated 
as an adjective (nominative singular masculine).

Mesembrius tarsatus (Bigot, 1883)
Figs 2, 24, 44, 67, 81, 104, 125, 148, 159, 168, 189, 226

Prionotomyia tarsata Bigot, 1883: CXXI.
Prionotomyia tarsata – Kertész (1910): 266 – Speiser (1913): 128.
Mesembrius tarsata – Curran (1939): 9.
Mesembrius tarsatus – Smith and Vockeroth (1980): 504.

Differential diagnosis. Mesembrius tarsatus males are holoptic, have a loose black apical 
pile brush on the profemur, a black scutum with, dorsally, a pair of weakly-demarcated 
yellow pollinose vittae, an orange probasitarsus with a tuft of black pile on the posterior 
side and two black spots on the most distal tarsomere and a slender metatibia with a 
swelling in the posterior medial half. It can be distinguished from any other species by 
the apical pile brush of the profemur which is loose and entirely black (black dorsally, 
yellow ventrally in M. arcuatus sp. nov.; yellowish with some black pile interspersed 
in M. ingratus) and by the rounded swelling on the metatibia (strongly compressed in 
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M. arcuatus sp. nov.; with a deep groove in M. ingratus). Females have a frons which is 
black pilose on its entire length, except laterally. It can be distinguished from other such 
females (except from M. sulcus sp. nov.) by the black legs, including the tibiae (tibiae 
yellow-brown in other species). It differs from the female of M. sulcus sp. nov. in tergite 
II which has a pair of large yellow-orange maculae which, laterally, reach to almost the 
posterior end (small pair of yellow-orange maculae which, latteraly, reach to halfway of 
the tergite length M. sulcus sp. nov.) and in tergite III which has a pair of clear antero-
lateral yellow-orange maculae (vague pair of maculae in M. sulcus sp. nov.).

Examined material. Prionotomyia tarsata Bigot: Lectotype (hereby designated), 
male, “LECTOTYPUS” “SYN- // TYPE” “Prionotomyia // tarsata Big.” “Prionot-
omyia ♂ // tarsata Bigot // Senegal” “ex. coll. Bigot, // Press. by // G.H. Verrall. 
// B.M. 1894234” “BMNH(E) # // 230741” “NHMUK 010369820” [NHMUK]. 
Paralectotype, male, “SYN- // TYPE” “Prionotomyia // tarsata Big.” “Prionotomyia 
♂ // tarsata Bigot // Senegal” “ex. coll. Bigot, // Press. by // G.H. Verrall. // B.M. 
1894234” “BMNH(E) # // 230742” “NHMUK 010369821” “PARA- // LECTOTY-
PUS” [NHMUK].

Other material. Democratic Republic of the Congo • 1♀; Banningville [= 
Bandundu], Kwilu River, Panga; Aug 1945; Fain leg.; RMNH • 1♀; Haut-Katanga, 
Kasenga; 5 Mar 1912; J. Bequaert leg.; KMMA • 1♂; South-Kivu, Musingiro; 8 Oct 
1922; Ch. Seydel leg.; KMMA • 1♀; Tshibinda; 21–27 Aug 1931; T.D.A. Cockerell 
leg.; NHMUK • 1♀; Eala; 5 Oct 1935; J. Ghesquière leg.; RMNH • 1♀; Eala; Aug 
1936; J. Ghesquière leg.; RMNH • 1♀; Eala; Mar 1935; J. Ghesquière leg.; RMNH 
• 1♀; Eala; Oct 1936; J. Ghesquière leg.; RMNH • 1♀; Lulua, Kapanga; Nov 1928; 
Walker leg.; RMNH • 1♂; Lulua, Kapanga; Aug 1932; F.G. Overlaet leg.; RMNH. 
Kenya • 1♂; Naivasha, Fisherman’s Camp; 14 Mar 1993; M. De Meyer leg.; NMK 
• 4♂♂ 2♀♀; Nairobi; Mar 1928; van Someren leg.; KMMA • 1♂; Nairobi; 20 Mar 
1921; A.F.J. Gedye leg.; NMK • 7♂♂ 2♀♀; Nairobi, Karura Forest; 23 Nov 2017; 
PINDIP course leg.; KMMA. Malawi • 1♂; Mulanje Mountain; 26 Nov 1912; S.A. 
Neave leg.; NHMUK • 1♂ 1♀; Zomba Plateau; 1 Dec 1911; collector unknown; 
NHMUK • 3♂♂; Zomba Plateau; 24 Nov 1980; B.R. Stuckenberg leg.; NMSA • 
2♂♂; Zomba Plateau; date unknown; H.S. Stannus leg.; NHMUK • 1♂; Zomba Pla-
teau; 24–27 Nov 1980; J.G.H. Londt and B. Stuckenberg leg.; NMSA • 7♂♂ 6♀♀; 
Zomba, Kuchawe Trout Farm; 8–11 Nov 2016; K. Jordaens leg.; KMMA. Senegal • 
2♂♂; locality and date unknown; Bigot leg.; NHMUK • 1♂; Nema Ba; 10 Nov 2016; 
S. Cavaillès leg.; SCPC. South Africa • 2♂♂; Barber Nature Reserve; 7 Oct 2015; 
A. Vujić et al. leg.; UNS • 1♂; KwaZulu-Natal, Dukuduku Forest Reserve; 18–19 Jul 
1981; J.G.H. Londt and B. Stuckenberg leg.; NMSA • 1♂; KwaZulu-Natal, Umlalazi 
Nature Reserve; 8 Nov 1997; J.G.H. Londt and A. Londt leg.; NMSA • 1♂; KwaZulu-
Natal, Bluff Nature Reserve; 3 Sep 2018; J. Midgley leg.; NMSA • 1♂; KwaZulu-Natal, 
Durban; 23 Apr 1920; C.N. Barker leg.; DMSA • 1♂; KwaZulu-Natal, Durban; 8 Feb 
1919; C.N. Barker leg.; DMSA • 1♂; KwaZulu-Natal, Durban; Nov–Dec1945; H.W. 
Bell Marley leg.; DMSA • 1♂; KwaZulu-Natal, Pietermaritzburg, Botanical Gardens; 
15 Nov 2018; J. Midgley leg.; NMSA • 1♂; KwaZulu-Natal, Ngoye Forest Reserve; 29 
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Jan 1968; J.G.H. Londt leg.; NMSA • 1♂; KwaZulu-Natal, Ubombo Mountain Re-
serve; 11 Oct 2019; D. Brothers leg.; NMSA • 1♂; KwaZulu-Natal, Umlalazi Nature 
Reserve; 8 Nov 1997; J.G.H. Londt leg.; NMSA • 1♂; KwaZulu-Natal, Dukuduku 
Forest, 4♂♂ W of St. Lucia; 26 Nov 1971; M.E. Irwin leg.; NMSA. Uganda • 1♂; 
between Jinja and Bussia; 28 Jul–1 Aug 1911; S.A. Neave leg.; NHMUK • 1♀; Jinja; 
Oct 1930; van Someren leg.; NHMUK • 2♂♂ 1♀; between Sewiza and Kampala; 27–
31 Aug 1911; S.A. Neave leg.; NHMUK • 1♂; Entebbe; 17 Aug 1911; C.C. Gowdey 
leg.; NHMUK • 1♂ 2♀♀; Entebbe; 21 Aug 1911; C.C. Gowdey leg.; NHMUK 
• 1♀; Entebbe; 31 Aug 1911; C.C. Gowdey leg.; NHMUK • 1♂; Entebbe; 18–20 
Nov 1911; C.C. Gowdey leg.; NHMUK • 1♀; Entebbe; 11 Aug 1912; C.C. Gowdey 
leg.; NHMUK • 1♂; Entebbe; 16 Aug 1912; C.C. Gowdey leg.; NHMUK • 2♂♂; 
Entebbe; 17 Aug 1912; C.C. Gowdey leg.; NHMUK • 2♂♂; Entebbe; 27 May 1912; 
C.C. Gowdey leg.; NHMUK • 3♂♂ 1♀; Entebbe; 7–9 May 1912; C.C. Gowdey leg.; 
NHMUK • 2♂♂ 2♀♀; Entebbe; 3 Nov 1912; C.C. Gowdey leg.; NHMUK • 1♂ 
1♀; Entebbe; 14 Nov 1912; C.C. Gowdey leg.; NHMUK • 6♂♂ 1♀; Entebbe; 18–20 
Nov 1912; C.C. Gowdey leg.; NHMUK • 1♂; Entebbe; 13 Oct 1912; C.C. Gowdey 
leg.; NHMUK • 1♂ 1♀; Entebbe; 16 Oct 1912; C.C. Gowdey leg.; NHMUK • 
1♂; Entebbe; 3 Sep 1912; C.C. Gowdey leg.; NHMUK • 1♂; Entebbe; 18–20 Nov 
1911; C.C. Gowdey leg.; NHMUK • 1♂; Entebbe; 1–14 Sep 1912; C.A. Wiggins 
leg.; NHMUK • 1♂; Entebbe; 1–11 Sep 1911; S.A. Neave leg.; NHMUK • 1♂; South 
of Maseka, Katera Forest; May 1972; E.B. Babyetagara leg.; CNC • 5♂♂ 2♀♀; N.W. 
shores of Vic. Nyanza; 12–15 Sep 1911; S.A. Neave leg.; NHMUK • 5♂♂ 3♀♀; 
Northern Buddu; 16–18 Sep 1911; S.A. Neave leg.; NHMUK • 1♂; Nsoje River; 2 
Mar 1911; van Someren leg.; NHMUK • 1♂; N. Ankole, Nyrbthozi; 21 Jan 1975; 
M.K. Paulus leg.; CNC • 1♀; South of Lake George; 17–19 Oct 1911; S.A. Neave 
leg.; NHMUK • 1♂; S.E. Ankole; 4–8 Oct 1911; S.A. Neave leg.; NHMUK • 1♂; 
Tero Forest; 8 Jul 1912; C.C. Gowdey leg.; NHMUK • 2♂♂; S.E. Buddu, Tero For-
est; 26–30 Sep 1911; S.A. Neave leg.; NHMUK • 1♀; Toro, Duro River; 6 Mar 1911; 
van Someren leg.; NHMUK • 1♂ 1♀; Toro, Duro River; 12 Mar 1911; van Someren 
leg.; NHMUK • 1♂; Tororo; 25 Jan 1967; F.K. Masasai leg.; NHMUK • 1♂; District 
West Uganda, W. Ankole; 19–24 Apr 1973; H. Falke leg.; CNC • 1♂; District West 
Uganda, W. Ankole; 30 Dec 1975; M.K. Paulus leg.; CNC • 1♀; locality and date 
unknown; R.C. Bradley leg.; NHMUK. Zambia • 1♂; Lake Bangweulu, Kapola, N. 
of Kapata; 27 Oct 1946; collector unknown; NHMUK. Zimbabwe • 1♂; Mporokoso; 
2 Aug 1909; S.A. Neave leg.; OXUM.

Re-description male (Fig. 24). Body length: 13.1–15.4 mm. Wing length: 9.7–
10.9 mm.

Head (Fig. 67). Eyes bare; holoptic, eye contiguity somewhat shorter than length 
of ocellar triangle. Face white with dark medial vitta; white pilose; white pollinose. 
Vertical triangle black; black pilose; yellow pollinose on ventral half. Distance between 
lateral ocellus and eye margin 1/2 width of ocellus. Occiput yellow; yellow pilose, with 
some shorter and thicker black pile near eye margin; yellow and white pollinose. Fron-
tal triangle short; yellow-white; with some long, black pile; yellow pollinose. Frontal 
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Figures 151–154. Mesembrius, proleg, dorsal view 151 M. chapini Curran (♂) 152 M. perforatus (Spei-
ser) (♂) 153 M. regulus (Hull) (♂) 154 M. rex Curran (♂). Abbreviations: bt-basitarsus, fem-femur, 
tib-tibia.
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Figures 155–158. Mesembrius, proleg, dorsal view 155 M. sulcus sp. nov. (♂) 156 M. tibialis sp. nov. 
(♂) 157 M. arcuatus sp. nov. (♂) 158 M. ingratus (Loew) (♂). Abbreviations: bt-basitarsus, fem-femur, 
tib-tibia.
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Figures 159–162. Mesembrius spp., proleg, dorsal view 159 M. tarsatus (Bigot) (♂) 160 M. capensis 
(Macquart) (♂) 161 M. senegalensis (♂) 162 M. longipilosus sp. nov. (♂). Abbreviations: bt-basitarsus, 
fem-femur, tib-tibia.
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Figures 163–165. Mesembrius spp., proleg, dorsal view 163 M. perforatus (Speiser) (♂) 164 M. sulcus 
sp. nov. (♂) 165 M. tibialis sp. nov. (♂). Abbreviations: bt-basitarsus, tib-tibia.

prominence shiny black with orange-brown apex. Antenna black; postpedicel white 
pollinose; antennal arista reddish-brown.

Thorax. Scutum black with, dorsally, a pair of weakly-demarcated yellow pollinose 
vittae which fade out posteriorly; lateral yellow pollinose vitta very faint to absent; yellow 
and black pilose. Scutellum dark brown to black with a lighter posterior border; with 
long yellow pile and shorter black pile, the latter most prominent in the posterior half.

Legs (Fig. 168). All legs black, but protarsus reddish-brown; black pilose. Proleg 
(Fig. 159): Femur dorsoventrally flattened; posterodorsal side with yellow, long pile 
and some long black pile in proximal half; with apical pile brush of long, relatively 
loose and curved black pile; with long black pile anteroventrally. Basitarsus orange; 
with a tuft of black pile on posterior side and two black spots on the most distal tar-
somere. Mesoleg: Femur with long yellow and black pile. Metaleg (Fig. 189): Femur 
with long and thin yellow pile; with some black pile towards distal end; with a patch of 
shorter and thicker black pile ventroproximally. Tibia with long black pile, especially 
in distal 2/3; ventrally with a swelling on distal 1/3.

Wing (Fig. 148). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 104). Tergite II with a pair of very large yellow-orange rounded 

maculae; black marking hourglass-shaped; posterior black marking equal in size to 
anterior black marking and with a medial white pollinose area; yellow pilose, but black 
pilose on posterior black marking and on posterolateral corners. Tergite III and IV 
with broad yellow-orange fascia, with large black, white pollinose marking on posterior 
2/3; black pilose on black marking and adjacent parts of yellow-orange fascia, yellow 
pilose on remainder of yellow fascia and on lateral sides.

Genitalia (Fig. 226). Epandrium: Dorsal lobe of surstylus broadly rounded; with 
short black spines on almost entire surface; dorsally long yellow pilose. Ventral lobe of 
surstylus straight; bare.
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Figures 166–171. Mesembrius spp., proleg, dorsal view 166 M. simplicipes Curran (♂) 167 M. platytar-
sis Curran syn. nov. (♂) 168 M. tarsatus (Bigot) (♀) 169 M. chapini Curran (♀) 170 M. rex Curran (♀) 
171 M. regulus (Hull) (♀). Abbreviations: bt-basitarsus, fem-femur, tib-tibia.

Description female (Fig. 44). Body length: 11.0–13.2 mm. Wing length: 12.7–
15.6 mm. Similar to the female of M. sulcus sp. nov., but the maculae on abdominal 
tergite II are larger and triangular (Fig. 125). Head as in Fig. 81.

Distribution. Democratic Republic of the Congo, Kenya, Malawi, Senegal, South 
Africa, Uganda, Zambia and Zimbabwe.

Comments. See M. sulcus sp. nov.

Mesembrius tibialis Jordaens, Goergen & De Meyer, sp. nov.
http://zoobank.org/EB6378B6-C7E0-490B-B491-EC947BF4436A
Figs 25, 68, 105, 149, 156, 165, 177, 188, 227
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Figures 172–176. Mesembrius spp., proleg, dorsal view 172 M. strigilatus (Bezzi) (♀) 173 M. mi-
nor (Bezzi) (♀) 174 M. senegalensis (Macquart) (♀) 175 M. caffer (Loew) (♀). Mesoleg, posterior view 
176 M. sulcus sp. nov. (♂). Abbreviations: bt-basitarsus, fem-femur, tib-tibia.

Differential diagnosis. Mesembrius tibialis sp. nov. males have an apical pile brush on 
the profemur of thick, dense black pile dorsally and yellow pile ventrally. The metafemur 
is very long and slender and has long yellow pile and shorter yellow and black pile on the 
ventral side. The metatibia has no groove on the posterior side. The probasitarsus has a 
tuft of long black pile. The mesotibia is curved and the proximal half is compressed. The 
male differs from any other species in the colour of the apical pile brush (except from M. 
sulcus sp. nov.) which is black dorsally and golden-yellow ventrally (yellow-orange in M. 
chapini; dark-brown to black in other species). It differs from M. sulcus sp. nov. in the 
orange and black probasitarsus (orange in M. sulcus sp. nov.), in the absence of a deep 
groove in the posterior proximal half of the metatibia and in the strongly compressed 
mesotibia (unmodified in M. sulcus sp. nov.). The female is unknown.
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Figures 177–180. Mesembrius spp., mesoleg, dorsal view 177 M. tibialis sp. nov. (♂) 178 M. caffer 
(Loew) (♂) 179 M. capensis (Macquart) (♂) 180 M. madagascariensis Keiser (♂). Abbreviations: bt-
basitarsus, fem-femur, tib-tibia.
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Figures 181–184. Mesembrius spp., mesoleg, dorsal view 181 M. senegalensis (Macquart) (♂) 
182 M. caffer (Loew) (♂). Metaleg, posterior view 183 M. regulus (Hull) (♀) 184 M. rex Curran (♀). 
Abbreviations: bt-basitarsus, fem-femur, tib-tibia.
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Figures 185–188. Mesembrius spp., mesoleg, dorsal view 185 M. perforatus (Speiser) (♀). Metaleg, pos-
terior view 186 M. chapini Curran (♂) 187 M. sulcus sp. nov. (♂). Metaleg, ventral view 188 M. tibialis 
sp. nov. (♂). Abbreviations: bt-basitarsus, fem-femur, tib-tibia.
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Figures 189–192. Mesembrius spp., metaleg, posterior view 189 M. tarsatus (Bigot) (♂) 190 M. ingra-
tus (Loew) (♂) 191 M. arcuatus sp. nov. (♂) 192 M. nigriceps Curran (♂). Abbreviations: bt-basitarsus, 
fem-femur, tib-tibia.
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Figures 193–196. Mesembrius spp., metaleg, dorsal view 193 M. platytarsis Curran syn. nov. (♂) 
194  M.  simplicipes Curran (♂). Metaleg, anterior view 195 M. caffer (Loew) (nominal morph) (♂) 
196 M. caffer (Loew) (spined morph) (♂). Abbreviations: bt-basitarsus, fem-femur, tib-tibia.
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Figures 197–200. Mesembrius spp., metaleg, ventral view 197 M. strigilatus (Bezzi) (♂). Metaleg, ven-
tral view 198 M. minor (Bezzi) (♂). Metaleg, frontal view 199 M. copelandi sp. nov. (♂). Metaleg, poste-
rior view 200 M. senegalensis (Macquart) (♀). Abbreviations: bt-basitarsus, fem-femur, tib-tibia.
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Figures 201–204. Mesembrius spp., metaleg, anterior view 201 M. chapini Curran (♀). Metaleg, poste-
rior view 202 M. regulus (Hull) (♀) 203 M. strigilatus (Bezzi) (♀). Metaleg, anterior view 204 M. minor 
(Bezzi) (♀). Abbreviations: fem-femur.
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Figures 205–216. Mesembrius spp., male genitalia, lateral view 205 M. arcuatus sp. nov. 206 M. caffer 
(Loew) (nominal morph) 207 M. caffer (Loew) (spined morph) 208 M. ctenifer Hull syn. nov. 209 M. 
capensis (Macquart) 210 M. chapini Curran 211 M. copelandi sp. nov. 212 M. cyanipennis (Bezzi) 213 M. 
ingratus (Loew) 214 M. longipilosus sp. nov. 215 M. madagascariensis Keiser 216 M. minor (Bezzi).
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Figures 217–228. Mesembrius spp., male genitalia, lateral view 217 M. nigriceps Curran 218 M. perfo-
ratus (Speiser) 219 M. platytarsis Curran syn. nov. 220 M. regulus (Hull) 221 M. rex Curran 222 M. sen-
egalensis (Macquart) 223 M. simplicipes Curran 224 M. strigilatus (Bezzi) 225 M. sulcus sp. nov. 226 M. 
tarsatus (Bigot) 227 M. tibialis sp. nov. 228 M. vockerothi sp. nov.
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Examined material. Mesembrius tibialis Jordaens, Goergen & De Meyer: Hol-
otype, male “HOLOTYPUS” “Togo, Kloto Forest // II.2017 // leg. G. Goergen” 
“Mesembrius tibialis // Det. K. Jordaens” “DNA 1149A04 // K. Jordaens // RMCA 
2019” [KMMA].

Paratypes: Togo • 2♂♂; Kloto Forest; Dec 2017; G. Goergen leg.; IITA.
Description male (Fig. 25). Body length: 14. mm. Wing length: 12.7 mm.
Head (Fig. 68). Eyes bare; holoptic, eye contiguity approx. as long as length of 

ocellar triangle. Face yellow to orange with dark medial vitta; white pollinose; yellow-
white pilose. Vertical triangle black; black pilose; yellow pollinose on medium third. 
Distance between lateral ocellus and eye margin slightly less than width of ocellus. 
Occiput black; yellow pilose with some shorter and thicker black pile near eye margin; 
white pollinose. Frontal triangle short; yellow-white; with some long black pile; white 
pollinose. Frontal prominence shiny black. Antenna black; postpedicel white pollin-
ose; antennal arista orange-brown.

Thorax. Scutum black with dorsally, in the anterior half, a pair of very faint yellow 
pollinose vittae. Scutellum black in anterior half, yellow-brown in posterior half; yel-
low pilose with, in the posterior half, some shorter black pile interspersed.

Legs. All legs chocolate-brown to black; distal ends black; other tarsi black. Proleg 
(Figs 156, 165): Femur dorsoventrally flattened; with apical pile brush of long dense 
and curved thick black pile dorsally and thick yellow pile ventrally; ventrally with 
long black and shorter yellow pile. Tibia black; with long black pile. Basitarsus black 
and orange; with tuft of black pile on posterior side. Tarsi 2–4 black, tarsomere 5 
white. Mesoleg (Fig. 177): Femur with long yellow pile posterodorsally; short black 
pile ventroproximally. Tibia curved; proximal half compressed. Metaleg (Fig. 188): 
Femur with very long and thin yellow pile, especially on anterior and posterior side; 
with shorter black pile ventrally and posteriorly. Tibia with long black pile; without 
groove on posterior side.

Wing (Fig. 149). Entire wing uniformly dense microtrichose.
Abdomen (Fig. 105). Tergite II with a pair of very large yellow, rounded maculae; 

black marking hourglass-shaped; yellow pilose except for short, black pile on the pos-
terior black marking; posterior marking white pollinose. Tergite III and IV with orange 
fascia; short orange pile in medial part of tergites; long yellow-orange pilose on lateral 
sides; with white pollinose triangular posterior area.

Genitalia (Fig. 227). Epandrium: Dorsal lobe of surstylus short, broadly rounded; 
covered in short black spines and some longer pile. Ventral lobe of surstylus straight; bare.

Female. Unknown.
Distribution. Togo.
Comments. This is a new species that is only known from three males from Kloto 

Forest, Togo.
Etymology. The specific epithet tibialis is derived from the Latin word tibia (per-

taining to the tibia) and was chosen in reference to the mesotibia, which is curved and 
proximally compressed. It is to be treated as an adjective (nominative singular masculine).
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Mesembrius vockerothi Jordaens, Goergen & De Meyer, sp. nov.
http://zoobank.org/7EE04C53-0B7E-4D02-AB1D-0C71EABC9F7C
Figs 26, 45, 69, 82, 106, 126, 150, 228

Differential diagnosis. Mesembrius vockerothi sp. nov. is the smallest of the Mesem-
brius species. Males lack an apical pile brush on the profemur, have an unmodified 
metatibia and are dichoptic and the face is markedly conical. It can be distinguished 
from the male of other species by its smaller size and the conical face. The yellow 
pile on the mesotarsomeres is inconspicuous (very prominent on all tarsomeres in 
M. capensis) and the scutellum is yellow pilose with short black pile interspersed on 
its entire surface (yellow pilose only in both morphotypes of M. caffer, M. capensis, 
M. minor and M. senegalensis; yellow pilose with black pile in posterior half in M. 
strigilatus). Females have a frons which is pale pilose on the ventral half. It can be 
distinguished from the female of other species by its smaller size and the conical 
face. The pro- and metafemur are dark brown to black (yellow-brown in M. sen-
egalensis). Tergite II has a pair of yellow maculae (fascia in M. capensis and spined 
morph of M. caffer) and the black posterior marking extends to the lateral margins 
(not so in M. minor). The metafemur has no ventral swelling in the middle (pre-
sent in M. minor). The pro- and mesotarsi are uniformly dark brown (brown with 
a darker medial part in M. minor). The posteroventral side of the metafemur has 
short black setae at distal 1/2 to 1/3 (only at distal 1/6 in the nominal morph of M. 
caffer and in M. strigilatus).

Examined material. Mesembrius vockerothi Jordaens, Goergen & De Meyer: 
Holotype, male,” “UGANDA: // Kampala, // 12.xii.1934, // F.W. Edwards. //B.M. 
1935-203.” “HOLOTYPUS” “Mesembrius vockerothi // Jordaens & De Meyer 2019” 
“NHMUK 010369964” [NHMUK].

Paratypes: Democratic Republic of the Congo • 1♀; Kalembelembe, Baraka; 
Jul 1918; R. Mayné leg.; RMNH • 1♀; North-Kivu, Beni à Lesse; Jul 1911; Murtula 
leg.; KMMA. Kenya • 1♂; Jinja; Oct 1930; van Someren leg.; NHMUK • 1♀; Nyeri; 
Oct 1948; van Someren leg.; NHMUK. Uganda • 1♂ 1♀; Entebbe; 17 Aug 1911; 
C.C. Gowdey leg.; NHMUK • 2♂♂; Entebbe; 9 Nov 1971; H. Falke leg.; CNC • 
1♂; Entebbe; 5 Jan 1972; H. Falke leg.; CNC • 1♀; Kampala; 12–20 Mar 1918; C.C. 
Gowdey leg.; NHMUK • 3♂♂; Kampala; 12 Dec 1934; F.W. Edwards leg.; NH-
MUK • 1♂ 1♀; Namanue; 13 Dec 1934; J. Ford leg.; NHMUK • 1♀; Tero Forest; 
26–30 Sep 1911; S.A. Neave leg.; NHMUK • 1♀; Unyoro District; C.H. Marshall 
leg.; NMSA • 1♀; Central Region, Wakiso District, Mabamba Swamp; 16 Dec 2018; 
G. Ståhls leg.; MZH.

Other material. 1♀ with locality and date unknown, D. Bruce leg. (NHMUK).
Description male (Fig. 26). Body length: 11.0–13.2 mm. Wing length: 9.6–10.5 mm.
Head (Fig. 69). Eyes dichoptic; distance between eyes approx. the width of ante-

rior ocellus. Face conical; white with dark medial vitta; white pilose. Vertical triangle 
black; black pilose; yellow pollinose on ventral half. Distance between lateral ocellus 
and eye margin 1/2 width of ocellus. Occiput yellow; yellow pilose; yellow and white 
pollinose. Frontal triangle short; yellow-white; with long, black pile medially, yellow 
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pilose on gena; yellow pollinose. Frontal prominence shiny dark brown to black. An-
tenna dark brown, antennal arista reddish-brown.

Thorax. Scutum black with, dorsally, a pair of well-demarcated white pollinose vittae 
which are connected posteriorly; lateral white pollinose vitta clear; yellow pilose. Scutel-
lum yellow-brown; yellow pilose with shorter black pile interspersed on its entire surface.

Legs. All femora dark brown to black, except for extreme distal ends which are 
orange-brown; femora yellow to orange. Pro- and mesoleg: Femur with black pile on 
anterior and dorsal side and with longer yellow pile on posterior and posterodorsal 
sides. Tarsi yellow to orange. Metaleg: Femur with long and thin yellow pile; with 
black pile ventrally on distal half. Tibia with yellow and black pile, of which the yel-
low pile is longer on posterodorsal side. Metatibia unmodified. Metatarsi dark brown.

Wing (Fig. 150). Entire wing uniformly very dense microtrichose.
Abdomen (Fig. 106). Tergite II with a pair of very large yellow-orange, rounded 

maculae; black marking hourglass-shaped; posterior black marking equal in size to 
anterior black marking and with a medial white pollinose area; yellow pilose, but black 
pilose on posterior half of black marking. Tergite III with a pair of large yellow-orange 
maculae; with large black marking on posterior 2/3; yellow pilose on maculae, black 
pilose on black marking. Tergite IV black, with a pair of small yellow maculae in an-
terolateral corners; white pilose and strongly white pollinose on anterior and lateral 
parts; predominantly black pilose on black marking.

Genitalia (Fig. 228). Epandrium: Dorsal lobe of surstylus distally broadly round-
ed, with characteristic large tooth-like projection; entirely pilose, except on tooth and 
at basis (stalk). Ventral lobe of surstylus with one large black setula in middle section 
and a row of 4–5 long black setulae.

Description female (Fig. 45). Body length: 14.0–15.1 mm. Wing length: 9.7–
10.3 mm.

As male, except for the following character states: Eyes dichoptic (Fig. 82). Frons 
white pilose, brown pilose on ocellar triangle and surrounding area; strongly white 
pollinose to just before ocellar triangle. Pile on legs shorter. Abdomen as in Fig. 126.

Distribution. Democratic Republic of the Congo, Kenya and Uganda.
Comments. This is a new species and the smallest in size of all Afrotropical 

Mesembrius hitherto known. It is the only Afrotropical Mesembrius species with a 
conical face.

Etymology. Named in honour of the Dipterist Dick Vockeroth (1928–2012), who 
already indicated on the labels that some specimens from Uganda probably belonged 
to a new species. The specific epithet should be treated as a noun in the genitive case.

Discussion

In total, we recognise 23 valid Mesembrius s.s. species in the Afrotropical Region. Six 
of these are new to science: Mesembrius arcuatus sp. nov., M. copelandi sp. nov., M. 
longipilosus sp. nov., M. sulcus sp. nov., M. tibialis sp. nov. and M. vockerothi sp. nov. 
The males of two very rare species, M. maculifer and M. morio, are unknown, while 
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Figure 229. Neighbour-Joining tree (K2P distances) of 236 DNA barcodes of 18 Afrotropical Mesem-
brius species. Eristalis tenax was used as outgroup. (Part 1).
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Figure 229. Continued. (Part 2).
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Figure 229. Continued. (Part 3).
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Figure 229. Continued. (Part 4).
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Figure 229. Continued. (Part 5).
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Figure 229. Continued. (Part 6).

the female is unknown for M. arcuatus sp. nov., M. ingratus, M. longipilosus sp. nov., 
M. nigriceps, M. perforatus and M. tibialis sp. nov.

Interestingly, the species can be divided into a group of species with a strong sexual 
dimorphism and a group of species where the sexual dimorphism is very weak. Where-
as the former group of species shows strong support in the NJ- and ML-analyses, the 
latter group of species does not. In the clade of species with a strong sexual dimor-
phism, the males are characterised by the extensive strong pilosity on the pro- (and for 
some taxa also on the meta-) legs and the grooves, swellings and/or depressions in the 
metatibia. In the species group with a weak sexual dimorphism, the males are devoid 
of conspicuous pilosity on the prolegs and the metatibia are unmodified.

In general and especially for the species where males have an apical pile brush on 
the profemur, males are more commonly observed than females. A potential explana-
tion could be that males of these species are often found in forests where they seem to 
defend small sunny patches and that females have a less conspicuous lifestyle. Species, 
in which the males do not have an apical pile brush on the profemur, occur in higher 
densities in more open habitat and are, therefore, more easily collected (Jordaens and 
Goergen pers. obs.). It would be worthwhile to compare the mating behaviour of the 
two male morphs. In some leaf cutter bees (genus Megachile Latreille, 1802; Hyme-
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Figure 230. Phylogenetic tree of 18 Afrotropical Mesembrius species and with Eristalis tenax as outgroup. 
Bootstrap values ≥ 70% are presented at the nodes as (NJ/ML).

noptera: Megachilidae), males and females mate on the ground. Thereby, the male 
grasps the female under the abdomen with its metalegs, prevents the female from flying 
by restraining her with his mesolegs and covers the female’s eyes with a flattened pad 
on the protarsi (Wittmann and Blochtein 1995). Other Megachile species have no such 
male adaptations and mate in flight. As for leaf cutter bees, we speculate that the apical 
pile brush of males in some species of Mesembrius is a secondary sexual character and 
plays an active role in their mating behaviour, although we have no mating observa-
tions on Afrotropical Mesembrius.
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In species with a strong sexual dimorphism, male surstyli are simple (i.e. short, 
broadly rounded and covered with short, black spines) and male genitalia are morpho-
logically very similar amongst species (Figs 206–208, 210, 213, 218–221, 225–227). 
The only exception is the male of M. arcuatus sp. nov., which has a long, sharp exten-
sion on the distal end of the dorsal surstylar lobe (Fig. 205). In contrast, in the species 
group with weak sexual dimorphism, the male genitalia are strongly differentiated in 
the size and shape of the surstyli: often elongated, curved, flattened or broadened and 
with a variety of short or long, thin or thick pile, setulae and spines, for some also on 
the ventral side of the ventral lobe (Figs 209, 211, 212, 214, 215, 217, 222–224, 228). 
The only exception is M. minor which has simple surstyli (Fig. 216), i.e. similar to 
those seen in the species group with strong sexual selection.

In summary, Afrotropical Mesembrius seems composed of species with weak sexual 
dimorphism, where males show species-specific surstyli morphology and adults oc-
cur in open habitats and of species with strong sexual dimorphism, where males have 
simple surstyli and adults occur in forests. It remains to be investigated whether these 
marked differences translate into marked differences in mating behaviour and/or strat-
egies, as has been observed in leaf cutter bees of the genus Megachile.

The DNA barcode analysis shows very low intraspecific variation in all species (Suppl. 
material 2: Table S2 and Suppl. material 1: Table S1) (range p-distances: 0–1.4%). Except 
for the low mean interspecific distance of 1.6% between M. sulcus sp. nov. and M. tar-
satus, all other mean interspecific p-distances are high (mean: 9.4%; range: 4.3–14.7%) 
(Suppl. material 2: Table S2). Hence, all Afrotropical Mesembrius species, for which DNA 
barcodes could be sequenced, can be identified using DNA barcodes (Fig. 229).

The NJ- and ML-analyses of the COI barcode region (Fig. 230) show strong sup-
port for a clade of species with strong sexual dimorphism. Other deeper nodes are 
not supported (e.g. there is no support for a clade of species with weak sexual dimor-
phism) and thus, the phylogenetic relationships amongst the species requires further 
study. Indeed, our preliminary analyses only suggest three sister-species relationships. 
First, M. nigriceps and M. strigilatus are sister-species in the NJ-analysis, but not in 
the ML-analysis and show relatively similar male genital morphology. Moreover, M. 
nigriceps looks like a very dark M. strigilatus. Secondly, M. morio and M. cyanipennis 
seem sister-species. Curran (1927) considered M. morio to be a dark morphotype of 
M. cyanipennis, but the strong DNA barcode differentiation (5.7%), which is within 
the range what is observed between other Mesembrius species (4.2–14.6%), suggests 
that both warrant species status. The male of M. morio is unknown so we could not 
compare the male copulatory organs of both species. Thirdly, M. sulcus sp. nov. and M. 
tarsatus show low differentiation with DNA barcoding (mean p-distance: 1.6%), but 
male and female external morphology are substantially different. Probably, the latter 
two species have recently diverged. The male genitalia of both species are morphologi-
cally very similar, as is the case for all Afrotropical Mesembrius species that show sexual 
dimorphism (except M. arcuatus sp. nov.). A phylogenetic study of the full mtDNA of 
Mesembrius is currently ongoing to shed light on the evolutionary relationships of Afro-
tropical Mesembrius and on the evolution of strong sexual dimorphism in the genus.
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Abstract
A new parabathynellid bathynellacean species, Hangangbathynella mihoensis sp. nov., was found in the 
groundwater of the Geumgang River in South Korea. This is the first report of Hangangbathynella from 
a tributary of the Geumgang River. All previously-reported species were found in the Hangang River 
and the origins of the two rivers are distinct from each other. The new species can be distinguished 
from its congeners by the two-segmented mandibular palp and the absence of epipods on thoracopod 
II. In this study, we provide a description of the new species and an identification table for the genus 
Hangangbathynella. In addition, we obtained partial sequences of the mitochondrial cytochrome c oxidase 
subunit I gene for DNA barcoding.

Keywords
Bathynellacea, COI, groundwater, Hangangbathynella, morphology

Introduction

Bathynellacea Chappuis, 1915 is an order of groundwater crustaceans, known to have 
high levels of endemism owing to their limited dispersal capacity (Camacho et al. 
2012). The group exclusively inhabits fresh and brackish subterranean waters and is 
distributed throughout all continents except Antarctica (Camacho et al. 2012). They 
have no eyes, simplified appendages, and a reduced number of segments in the an-
tennule, antenna, mouthpart structures and thoracopods. As opposed to other adult 
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malacostracans, the appendages of adult Bathynellacea are similar to those of their 
larvae (Schminke 1981).

The taxonomic study of Korean bathynellaceans was begun by Morimoto (1970), 
who described seven species through a speleological survey: two species belonging 
to Parabathynellidae and five belonging to Bathynellidae. To date, 30 species of the 
family Parabathynellidae, belonging to five genera, have been described from South 
Korea (Morimoto 1970; Cho et al. 2008; Park and Cho 2008, 2013, 2015a, b, 
2016; Schminke 2011; Park and Eun 2012; Shin 2014): 17 species of Allobathynella 
Morimoto & Miura, 1957, two of Eobathynella Birstein & Ljovuschkin, 1964, four 
of Nipponbathynella Schminke, 1973, three of Arisubathynella Park & Eun, 2012, and 
four of Hangangbathynella Park & Cho, 2013.

As suggested by the generic name, the genus Hangangbathynella was first discov-
ered and established at Hangang River in South Korea by Park and Cho (2013) and 
has been recorded, to date, only in the tributary of the Hangang River.

Hangangbathynella specimens were first collected during field surveys of ground-
water habitats of the tributary of the Geumgang River in the Korean Peninsula. Based 
on the morphological examination of these specimens, we herein describe and illus-
trate them as a new species. In addition, we obtained mitochondrial cytochrome c 
oxidase subunit I (COI) gene sequence data for molecular barcoding and provide an 
identification table to species of the genus Hangangbathynella.

Materials and methods

Hangangbathynella specimens were collected from the interstitial groundwater of 
sandbanks near the Miho Stream (tributary of the Geumgang River) in South Ko-
rea (Fig. 1). The groundwater was pumped using a core (Lee and Park 2016) and 
filtered using a 50 µm fine-mesh net. The specimens were immediately fixed in 95% 
ethanol and dissected in glycerol under a stereomicroscope (SZX12, Olympus, Ja-
pan). Dissected appendages were mounted using Eukitt Quick-hardening mounting 
medium (Sigma-Aldrich, St. Louis, MO, USA) for permanent slides. Observations 
and drawings were performed using an optical microscope at 1000× magnification 
(DM2500, Leica, Germany). Specimens for scanning electron microscopy (SEM) 
were dehydrated in serial ethanol solutions, transferred into hexamethyldisilazane 
(Sigma-Aldrich, St. Louis, MO, USA), covered with platinum, and observed using 
a Hitachi SEM model S-4300SE (Hitachi, Japan). The materials were deposited in 
the collection of the National Institute of Biological Resources (NIBR), Incheon, 
South Korea.

Genomic DNA was extracted using the LaboPass Tissue Genomic DNA Isola-
tion Kit Mini (Cosmo GENETECH, Seoul, South Korea) according to the man-
ufacturer’s instructions. Partial COI sequences were obtained using the primers 
Bathy_F1 (5‘-ACWAAYCAYAAAGATATYGGRAC-3‘) and Bathy_R1 (5‘-CC-
CCCTCGAGCTTGTACAGCTCGTCCATGC-3‘). Polymerase chain reaction 
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amplification was conducted under the following conditions: pre-denaturation at 
94 °C for 2 min, followed by denaturation at 95 °C for 20 s, annealing at 48 °C for 
20 s and extension at 72 °C for 1 min for 40 cycles, with a final extension at 72 °C 
for 5 min.

Figure 1. Distribution of species of the genus Hangangbathynella Park & Cho, 2013 1 H. mihoensis sp. 
nov. 2 H. eunokae Park & Cho, 2013 3 H. taechooni Park & Cho, 2013 4 H. karanovicae Shin, 2014 and 
H. karanovici Shin, 2014.
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Systematic account

Order Bathynellacea Chappuis, 1915
Family Parabathynellidae Noodt, 1965

Genus Hangangbathynella Park & Cho, 2013

Diagnosis of the genus. Body elongated and cylindrical. Antennule seven-segmented. 
Antenna seven-segmented. Incisor process of mandible with four teeth, a triangular 
proximal tooth, and molar process with more than six spines, with distal spine furcat-
ed distally. Maxilla four-segmented without medial seta on second segment. Exopod 
of thoracopods I–VII two-segmented. First endopodal segment of thoracopods I–VII 
with one tiny seta on outer distal margin. Male thoracopod VIII oval with massive 
protopod; epipod present in the form of gourd-shaped process reaching penial region; 
basis approximately half the size of protopod, without basial setae; endopod small, 
with two apical setae; exopod with two distal protuberances. Female thoracopod VIII 
as a one-segmented small process with tiny teeth and two distal setae. Pleopod ab-
sent. Uropod: protopod sympod with a row of homonomous spines; endopod with 
a spur distally, with two distal setae and two plumose setae on dorsal surface; exopod 
with a basi-ventral seta. Pleotelson with one lateral seta on each side. Anal operculum 
protruded. Furcal rami with four to six spines, and one long plumose seta, and one 
simple seta.

Type species. Hangangbathynella taechooni Park & Cho, 2013
Other species. H. eunokae Park & Cho, 2013, H. karanovicae Shin, 2014, and 

H. karanovici Shin, 2014.

Hangangbathynella mihoensis sp. nov.
http://zoobank.org/66F67C7D-E5E0-4C35-B7AA-2208792C239F

Type locality. Seokhwa-ri (36°38'09"N, 127°21'27"E), Cheongju-si, Chungcheong-
buk-do, Korea. On a sandbank of the Miho Stream, collected by Hee-Min Yang and 
Su-Jung Ji (31 May 2019).

Type material. Holotype: male, dissected on 9 slides (NIBRIV0000879484). 
Allotype: female, dissected on 12 slides (NIBRIV0000879485). Paratypes: 9 fe-
males (NIBRIV0000879486, NIBRIV0000879487, NIBRIV0000881724, and NI-
BRIV0000881737–881742) and 6 males (NIBRIV0000881731–881736).

Diagnosis. Antennule seven-segmented without aesthetascs on the fifth segment, 
and with three simple setae on inner distal margin of the sixth segment; antenna seven-
segmented with setal formula 0 + 0/0 + 0/1 + 0/1 + 1/0 + 0/0 + 2/4(1); labrum with 
14 teeth; mandible palp two-segmented; maxilla four-segmented with setal formula 
3-3(2)-10-6; exopod of thoracopods I–VII two-segmented; thoracopods III–VII each 
with an epipod; inner protuberance of male thoracopod VIII with three distal spinules; 
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female thoracopod VIII with two teeth and two distal setae; uropod sympod with 8 to 
10 spines of similar size; furcal ramus with 4 to 5 spines; anal operculum protruded.

Description of adult male (Figs 2–5). Body length 1.13 mm (Fig. 2A), ap-
proximately 10 times as long as wide. Head as long as anterior three thoracic seg-
ments combined.

Antennule (Fig. 2B) seven-segmented, first segment with one small seta on inner 
distal margin, two simple dorsal setae of different sizes, three plumose setae on outer 
margin; second segment with two simple setae on inner distal margin, one group of 
four plumose setae on outer margin; third segment with one simple dorsal and one 
ventral seta on inner distal margin, and with two simple setae of different sizes and one 
tiny seta on outer margin; inner flagellum of third segment with three simple setae; 
fourth segment with one stub seta and one plumose seta on dorsal margin, two stub 
setae and two plumose setae on outer distal apophysis, which is slightly protruded; fifth 
segment with one dorsal simple seta, distally with two setae on inner distal margin; 
sixth segment with three simple setae on inner distal margin, two aesthetascs and one 
simple seta dorsally, one aesthetasc on outer margin; seventh segment with three sub-
terminal aesthetascs and four distal simple setae.

Antenna (Fig. 2C) seven-segmented; as long as antennular segments 1–6 com-
bined; setal formula 0 + 0/0 + 0/1 + 0/1 + 1/0 + 0/0 + 2/4.

Labrum (Fig. 2D) flat with eight median teeth of similar size, two central teeth slightly 
smaller than the rest, flanked by three teeth on each side; inner surface with two pairs of 
nipple-like lateral protrusions and with ctenidia and two tiny projections in middle region.

Mandible (Fig. 2E) with incisor process of four teeth; tooth of ventral edge trian-
gular; spine row consisting of seven spines; palp two-segmented with one apical seta 
not exceeding incisor process in length.

Maxillule (Fig. 2F) two-segmented, proximal segment with four setae on distal 
margin; distal segment with two terminal dentated spines; five dentated spines on in-
ner edge, and three simple setae on outer distal margin.

Maxilla (Fig. 2G) four-segmented, setal formula 3-3(2)-10-6.
Thoracopods I–VII (Figs 3A–E, 4A, B) slightly increasing in size up to thoracopod 

IV, thoracopods IV–VII similar in size; thoracopods III–VII each bearing one epipod 
on protopod; basis of thoracopod I with two setae, that of thoracopods II–VII with 
one seta; exopod of thoracopods I–VII two-segmented; endopods of thoracopods I–
VII four-segmented, setal formulae:

Thoracopod I 2 + 1/2 + 1/1 + 1/3(1)
Thoracopods II 1 + 1/1 + 1/1 + 1/3(1)
Thoracopods III, IV 0 + 1/1 + 1/0 + 1/3(1)
Thoracopods V–VII 0 + 1/0 + 1/0 + 1/3(1)

Thoracopod VIII (Figs 4C, 6G, H) nearly rectangular in lateral view; main axis 
tilting backwards; protopod massive with prominent penial region displaying distal 
opening encircled by frontal, median lobes and dentated inner lobe with four dentils; 
epipod large, gourd-shaped, distal part hardly covering penial region; basis as large as 
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Figure 2. Hangangbathynella mihoensis sp. nov., holotype male A habitus (lateral) B antennule (dorsal) 
C antenna (ventral) D labrum (ventral) E mandible (dorsal) F maxillule (dorsal) G maxilla (dorsal). Scale 
bars: 0.5 mm (A); 0.05 mm (B–G).
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Figure 3. Hangangbathynella mihoensis sp. nov., holotype male A–E thoracopods I–V. Scale bar: 0.05 mm.
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Figure 4. Hangangbathynella mihoensis sp. nov., holotype male A thoracopod VI (frontal) B thoracopod 
VII (frontal) C thoracopod VIII (ventral). Scale bars: 0.05 mm.
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Figure 5. Hangangbathynella mihoensis sp. nov., holotype male A pleotelson and furcal rami (dorsal) 
B uropod (lateral). Scale bars: 0.05 mm.

one half of protopod, without setae; exopod round, one half of basis with two distal 
protuberances; outer protuberance serrated, inner one with three distal spinules; endo-
pod small, with two distal setae.

First pleopod absent (Fig. 2A).
Uropod (Fig. 5A) with load-shaped sympod bearing eight spines of similar size on 

inner margin; endopod 28% as long as sympod length, with one large distal spur, two 
barbed setae and two plumose setae on dorsal surface; exopod longer than endopod, 
50% as long as protopod, with one outer seta, two terminal setae and one inner medial 
seta; inner setae strong, longer and thicker than outer terminal seta.
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Figure 6. Hangangbathynella mihoensis sp. nov. A–D, F paratype female (NIBRIV0000881724) 
E allotype female G, H paratype male (NIBRIV0000881731) A antenna (ventral) B labrum (ventral) 
C mandible (dorsal) D maxillule (dorsal) E thoracopod VIII (ventral) F pleotelson and furcal rami (dor-
sal) G thoracopod VIII (ventral) H thoracopod VIII (lateral). Scale bars: 0.05 mm (A–G); 0.02 mm (H).
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Pleotelson (Fig. 5B) with one lateral seta on each side.
Anal operculum (Fig. 5B) protruded.
Furcal rami (Fig. 5B) slightly longer than wide, with four spines and two setae, 

longer one plumose and shorter one barbed.
Description of adult female. The female differs from the male in thoracopod 

VIII. Thoracopod VIII (Fig. 6E) as a gourd-shaped protuberance with two distal setae 
and two tiny spines.

Antenna (Fig. 6A) seven-segmented, two proximal segments without setae; third 
segment with one simple seta on inner edge; fourth segment with one simple seta on 
inner edge and one simple seta on outer distal margin; fifth segment without setae; 
sixth segment with one simple and one plumose seta on outer distal margin; distal seg-
ment with three simple setae and one plumose seta. Labrum (Fig. 6B) with 14 teeth. 
Mandible (Fig. 6C) with incisor process of four teeth, tooth of ventral edge triangular, 
spine row consisting of seven spines. Maxillule (Fig. 6D) two-segmented.

Variation. Body length 0.91–1.14 mm in female (six individuals, NI-
BRIV0000881737–881742), 1.04–1.13 mm in male (five individuals, NI-
BRIV0000881732–881736). Uropod protopod with eight to nine, rarely 10 spines. 
Furcal rami mostly with four spines but five on one side in NIBRIV0000881724 
(Fig. 6F).

Etymology. The species name is derived from the stream (Miho, a tributary of the 
Geumgang River) in which the species was collected.

Molecular analysis. A total of 606 base pairs of COI sequences (GenBank ac-
cession numbers: MW429327, MW429328, and MW624440) were obtained from 
three individuals of Hangangbathynella mihoensis sp. nov. (NIBRIV0000879486, 
NIBRIV0000879487, and NIBRIV0000881724). The intra-specific distance of the 
COI sequences ranged from 0.5% to 1.0%. Although the phylogenetic relationships 
of Hangangbathynella could not be confirmed owing to the lack of molecular data on 
Korean bathynellaceans, this result suggests that COI will be useful in distinguishing 
Korean bathynellacean species in the future.

Discussion

The new species belongs to the genus Hangangbathynella, and species of this genus 
have been recorded only in the Hangang River to date (Park and Cho 2013). However, 
the new species was first found in the Miho Stream, which is a tributary of the Geum-
gang River (Fig. 1).

Hangangbathynella mihoensis sp. nov. most closely resembles H. taechooni in the 
following characteristics: 1) the antennule’s 6th segment bears three simple setae on 
inner distal margin, 2) the antenna’s 4th segment bears two setae, and 3) the antenna’s 
6th segment bears one simple and one plumose seta. However, the new species differs 
from H. taechooni by the following features (features of H. taechooni in parentheses): 
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1) the labrum has 14 (12) teeth, 2) the mandibular palp is two (one) segmented, and 
3) thoracopod I has two (one) basipod setae.

Hangangbathynella mihoensis sp. nov. is morphologically similar to H. karanovicae in the 
following characteristics: 1) the labrum has 14 teeth, 2) thoracopod I has two basipod setae, 
and 3) the exopod of male thoracopod VIII has two protuberances. However, H. mihoensis 
sp. nov. differs from H. karanovicae by the following features (features of H. karanovicae in 
parentheses): 1) the maxilla’s 1st segment bears three (two) setae, 2) the epipod in thoracopod 
II is absent (present), and 3) female thoracopod VIII has two (seven) spinules.

Hangangbathynella eunokae and H. karanovici also share the following character-
istics with the new species: 1) the labrum has eight median teeth and 2) thoraco-
pod I has two basipod setae. However, H. mihoensis differs from these two species by 
the following features: from H. eunokae (features of H. eunokae in parentheses), 1) 
the antennule’s 6th segment bears three (two) simple setae on the inner distal margin, 
2) the antenna’s 6th segment bears one simple and one plumose seta (two simple se-
tae), and 3) the exopod of male thoracopod VIII has two (one) protuberances; from 
H. karanovici (features of H. karanovici in parentheses), 1) the antennule’s 6th segment 
bears three (two) setae on the inner distal margin, 2) the antenna’s 4th segment bears 
two (one) setae, and 3) female thoracopod VIII has two (four) spinules.
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Introduction

Gastropods are an important component of the subterranean fauna (Culver 2012), 
but are still poorly studied (e.g., Culver and Pipan 2009, 2014). Of the approximately 
20,000 worldwide species of subterranean animals (Culver and Pipan 2009), there are 
more than 350 described species of stygobiont (obligate subterranean aquatic) gastro-
pods, 97% of them belong to the Hydrobiidae sensu lato (Bernasconi and Riedel 1994; 
Culver 2012), representing several families belonging to the Truncatelloidea (Criscione 
and Ponder 2013). The most diverse subterranean gastropod fauna worldwide inhabits 
the Balkan Peninsula, mainly the Dinaric karst. Sket et al. (2004) reported 169 obli-
gate stygobiont gastropod species inhabiting this territory. As stressed by Falniowski 
(2018), variable shells as the only known structures, coupled with the widespread, dog-
matic belief in geographic isolation and unavoidable, immediate speciation, resulted 
in descriptions of new species (nearly) in each cave or other subterranean habitat. 
Low densities of subterranean populations, coupled with not easily penetrable habi-
tats, resulted in numerous nominal species known only as empty shells, washed out 
into springs at times of high flow, especially during spring (Haase 1995; Richling et al. 
2016). Even the soft parts, if accessible, were not usually informative enough to resolve 
taxonomic questions, since the animals are very tiny and miniaturisation has resulted 
in simplification of their anatomy (e.g., Culver 2012; Falniowski 2018). Molecular 
data are helpful, but there are still only few studies applying them (e.g., Grego et al. 
2019; Hofman et al. 2019).

All the restrictions of our knowledge outlined above are even more severe in the 
case of the family Moitessieriidae Bourguignat, 1863, whose monophyly has recently 
been proved (Falniowski et al. 2019). Its representatives are minute gastropods, all of 
them obligatory subterranean, exclusively inhabiting subterranean waters, including 
thermal ones (Sket and Velkovrh 1981). High variability in shell morphology and the 
lack of diagnostic features in the morphology of the simplified soft parts, coupled with 
anticipated high levels of endemism has resulted in a long list of nominal moitessieriid 
species (see e.g., Glöer 2002 for Bythiospeum Bourguignat, 1882). The anatomy of 
the family is still poorly known and provided only for a few taxa. Detailed anatomy 
of Bythiospeum Bourguignat, 1882 was described and illustrated by Haase (1995) 
and Girardi and Rosello (2001). Some anatomical data on the Moitessieriidae were 
contributed also by Bole (1961, 1970), Giusti and Pezzoli (1980) (anatomy of Iglica 
Wagner, 1927 and Paladilhiopsis Pavlović, 1913), Radoman (1983), Bernasconi (1990, 
1994), Boeters and Gittenberger (1990), Bodon and Giusti (1991), Boeters (1998), 
Szarowska (2006), Niero and Pezzoli (2016), and Hofman et al. (2018).

The genus Paladilhiopsis Pavlović, 1913 (type species Paladilhia robiciana Clessin, 
1882), inhabiting the Balkans (including Hungary) was considered as a subgenus of 
Bythiospeum by Slapnik (1995). Boeters (1998) synonymised Paladilhiopsis with Bythi-
ospeum, based on the similarity of the general organisation of the female reproductive 
organs, i.e., a large bursa copulatrix situated at the proximal part of the albumen gland, 
which is markedly shortened. In our partial revision of the Balkan Moitessieriidae 
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(Hofman et al. 2018) we confirmed the anatomy of the female reproductive organs 
of Paladilhiopsis, but our molecular data definitely proved rather distant phylogenetic 
relationships between Paladilhiopsis and Bythiospeum, unequivocally classifying this 
morphological similarity (of very simple structures) as a homoplasy, certainly not a 
synapomorphy. Continued field collection, applying also the Bou-Rouch technique 
for collection of interstitial gastropods, resulted in some new Paladilhiopsis, which were 
checked for molecular markers. Their phylogenetic position, applying the shell, soft 
parts morphology (if the material was available) and molecular distinctness and rela-
tionships are the subject of the present paper.

Materials and methods

The snails were collected at three localities (Table 1), distributed in Bosnia and Herze-
govina and Croatia (Figs 1, 2). They were either collected by hand and sieve in springs, 
or with a pump applying Bou-Rouch technique (Bou and Rouch 1967), to sample 
interstitial fauna below the bottom of streams, at the depth of ca. 50 cm. The tube 
was inserted in the bottom five times, and 20 litres were pumped each time. Samples 
were sieved through 500 µm sieve and fixed in 80% analytically pure ethanol, replaced 
twice, and later sorted. Next, the snails were put in fresh 80% analytically pure ethanol 
and kept at -20 °C temperature in a refrigerator.

Table 1. Sample localities.

Id # Site name Coordinates
1 Studena spring, left bank of Cetina River, Slime, Croatia, locality G25 43°25'43"N, 16°51'59"E
2 Spring Zvezda, above left bank of Cetina, Croatia, locality 26 43°26'13"N, 16°44'26"E
3 Vrelo „Lušac” (Gučina), BiH, locality 19-10a 42°42'04"N, 18°21'27"E

Figure 1. Localities map.
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Figure 2. Some of the sampled localities A Studena spring (loc. 1) B Spring Zvezda (loc. 2) C, D Vrelo 
„Lušac” (Gučina) (loc. 3) (photographs A, B M. Olšavský C, D A. Osikowski).

The shells were photographed with a Canon EOS 50D digital camera, under 
a Nikon SMZ18 microscope with a dark field. The dissections were done under a 
Nikon SMZ18 microscope with dark field, equipped with Nikon DS-5 digital cam-
era, whose captured images were used to draw anatomical structures with a graphic 
tablet. The penes were photographed under Motic microscope with dark field. The 
shells were cleaned with an ultrasonic cleaner, the radulae were extracted with Clorox, 
applying the techniques described by Falniowski (1990), and examined and photo-
graphed using a HITACHI S-4700 scanning electron microscope. Morphometric pa-
rameters of the shell (following the scheme of Falniowski et al. 2007) were measured 
by one person using a Nikon DS-5 digital camera and ImageJ image analysis software 
(Rueden et al. 2017).
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Snails for molecular analysis were fixed in 80% ethanol, changed twice, and later 
stored in 96% ethanol. DNA was extracted from whole specimens; tissues were hy-
drated in TE buffer (3 × 10 min); then total genomic DNA was extracted with the 
SHERLOCK extraction kit (A&A Biotechnology), and the final product was dissolved 
in 20 µl of tris-EDTA (TE) buffer. The extracted DNA was stored at –80 °C at the 
Department of Malacology, Institute of Zoology and Biomedical Research, Jagiellon-
ian University in Kraków (Poland).

Mitochondrial cytochrome oxidase subunit I (COI), and nuclear histone 3 (H3) 
loci were sequenced. Details of PCR conditions, primers used, and sequencing were 
given in Szarowska et al. (2016). Sequences were initially aligned in the MUSCLE 
(Edgar 2004) program in MEGA 7 (Kumar et al. 2016) and then checked in BI-
OEDIT 7.1.3.0 (Hall 1999). Uncorrected p-distances were calculated in MEGA 7. 
In the phylogenetic analysis additional sequences from GenBank were used as refer-
ence (Table 2). The estimation of the proportion of invariant sites and the saturation 
test (Xia 2000; Xia et al. 2003) were performed using DAMBE (Xia 2013). The 
data were analysed using approaches based on Bayesian Inference (BI) and Maximum 
Likelihood (ML). We applied the GTR model whose parameters were estimated by 
RAxML (Stamatakis 2014). The General Time Reversible (GTR) model is the most 
complicated one, including all the simpler cases assumed by the other models. We 
agree with the arguments of Stamatakis that the simpler models are only computa-
tionally less expensive, which is of diminishing importance with modern computers. 

Table 2. Taxa used for phylogenetic analyses with their GenBank accession numbers and references.

Species COI/H3 GB numbers References
Bythiospeum acicula (Hartmann, 1821) KU341350/MK609534 Richling et al. 2016/Falniowski et al. 2019
Bythiospeum alzense Boeters, 2001 KU341354/– Richling et al. 2016
Ecrobia maritima (Milaschewitsch, 1916) KX355835/MG551322 Osikowski et al. 2016/Grego et al. 2017
Iglica cf. gracilis (Clessin, 1882) MH720985–MH720986/ 

MH721002–MH721003
Hofman et al. 2018

Iglica hellenica Falniowski & Sarbu, 2015 KT825581/MH721007 Falniowski and Sarbu 2015/ Hofman et 
al. 2018

Lanzaiopsis savinica Bole, 1989 MN272428–MN272429/
MN272430–MN272431

Prevorčnik et al. 2019

Moitessieria cf. puteana Coutagne, 1883 AF367635/MH721012 Wilke et al. 2001/ Hofman et al. 2018
Paladilhiopsis cf. absoloni (A. J. Wagner, 1914) –/MH721021 Hofman et al. 2018
Paladilhiopsis blihensis (Glöer & Grego, 2015) –/MH721015 Hofman et al. 2018
Paladilhiopsis bosniaca (Clessin, 1910) –/MH721020 Hofman et al. 2018
Paladilhiopsis bosnica Bole, 1970 –/MH721021 Hofman et al. 2018
Paladilhiopsis grobbeni Kuščer, 1928 MH720991/MH721014 Hofman et al. 2018
Paladilhiopsis turrita (Kuščer, 1933) MH720992/MH721015 Hofman et al. 2018
Paladilhiopsis gittenbergeri (A. Reischutz & P. L. 
Reischutz, 2008)

MH720993/MH721025 Hofman et al. 2018

Paladilhiopsis matejkoi Glöer & Grego, 2019 MK632245/MK632246 Grego et al. 2019
Paladilhiopsis maroskoi (Glöer & Grego, 2015) –/MH721017 Hofman et al. 2018
Paladilhiopsis montenegrinus MW452318–MW452319/

MW452604–MW452605
Rysiewska et al. unpub.

Pseudamnicola pieperi (Westerlund, 1886) KT710668/KT710740 Szarowska et al. 2016
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At the same time, as pointed out already by Nei and Kumar (2000), the criteria like 
AIC often collapse in choosing the proper model of DNA evolution. With several 
data sets, MODELTEST and MEGA totally collapsed in attempting to find the prop-
er model (pers. obs. AF).

The Bayesian analyses were run using MrBayes v. 3.2.3 (Ronquist et al. 2012) 
with defaults of most priors. Two simultaneous analyses were performed, each with 
10,000,000 generations, with one cold chain and three heated chains, starting from 
random trees and sampling the trees every 1,000 generations. The first 25% of the 
trees were discarded as burn-in. The analyses were summarised as a 50% majority-rule 
tree. Convergence was checked in Tracer v. 1.5 (Rambaut and Drummond 2009). 
The Maximum Likelihood analysis was conducted in RAxML v. 8.2.12 (Stamatakis 
2014) using the ‘RAxML-HPC v.8 on XSEDE (8.2.12) tool via the CIPRES Science 
Gateway (Miller et al. 2010). Two species delimitation methods were performed: Pois-
son Tree Processes (PTP) (Zhang et al. 2013) and Automatic Barcode Gap Discovery 
(ABGD) (Puillandre et al. 2011). The PTP approach was run using the web server 
https://species.h-its.org/ptp/, with 100 000 MCMC generations, 100 thinning and 
0.1 burn-in. We used RAxML output phylogenetic tree. The ABGD approach us-
ing the web server (https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html) and the 
default parameters.

Results

We obtained 17 new sequences of COI (457 bp, GenBank accession numbers 
MW741724–MW741740) and nine of H3 (310 bp, GenBank accession numbers 
MW776417–MW776425). The tests by Xia et al. (2003) revealed no saturation. In all 
analyses, the topologies of the resulting phylograms were identical in both the Maxi-
mum Likelihood (ML) and Bayesian Inference (BI).

All newly sequenced specimens belonged to the Moitessieriidae at the COI 
(Fig. 3) as well as H3 (Fig. 4) trees. In the maximum likelihood tree computed for 
nine new concatenated sequences of the both studied loci, together with all the 
Balkan species of the Moitessieriidae whose COI and H3 sequences were available 
(Fig. 5), PTP and ABGD methods inferred twelve mOTUs (A-L), two of them 
(A, C) new, most probably of the species rank. The p-distances between mOTUs 
(Table 3) ranged from 0.059 to 0.298 for COI and from 0.016 to 0.142 for H3. 
All the new taxa belong to the genus Paladilhiopsis, as defined by Hofman et al. 
(2018). The levels of divergence for these new taxa were comparable to other Pal-
adilhiopsis taxa of species rank (Table 3). At locality 2, as many as 13 specimens 
were sequenced for the cytochrome oxidase subunit I (COI), and no polymorphism 
was found in this variable locus; thus, only seven specimens were sequenced also 
for COI and the much more conservative histon 3 (H3) locus, showing no infrap-
opulation polymorphism.
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Figure 3. The maximum-likelihood phylogram for the COI gene. Bootstrap supports given if ≥ 60%.

Table 3. P-distances between main COI mOTUs of Paladilhiopsis. For details, see Fig. 5.

A B C D E F G H I J K L
A 0.035 0.045 0.035 0.042 0.042 0.071 0.135 0.126 0.113 0.100 0.110
B 0.113 0.035 0.026 0.035 0.039 0.071 0.132 0.126 0.123 0.103 0.113
C 0.145 0.140 0.016 0.023 0.035 0.068 0.132 0.110 0.019 0.106 0.110
D 0.124 0.116 0.059 0.016 0.026 0.061 0.129 0.113 0.116 0.103 0.106
E 0.132 0.140 0.091 0.081 0.029 0.061 0.129 0.116 0.113 0.110 0.110
F 0.116 0.094 0.118 0.105 0.118 0.061 0.142 0.116 0.113 0.106 0.123
G 0.137 0.134 0.164 0.134 0.181 0.137 0.126 0.113 0.119 0.123 0.116
H 0.167 0.177 0.177 0.164 0.194 0.164 0.156 0.135 0.126 0.116 0.100
I 0.156 0.173 0.196 0.172 0.183 0.157 0.176 0.198 0.103 0.119 0.110
J 0.220 0.226 0.204 0.194 0.192 0.202 0.204 0.215 0.185 0.087 0.061
K 0.231 0.242 0.199 0.212 0.212 0.215 0.247 0.253 0.203 0.185 0.065
L 0.298 0.282 0.245 0.250 0.237 0.263 0.288 0.277 0.273 0.255 0.226
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Figure 4. The maximum-likelihood phylogram for the H3 gene. Bootstrap supports given if ≥ 60%.

Systematic part

Family Moitessieriidae Bourguignat, 1863
Genus Paladilhiopsis Pavlović, 1913

Paladilhiopsis stellatus Grego & Hofman, sp. nov.
http://zoobank.org/01ff1956-336a-4942-b634-1a5d036b4cdd
Figures 6A–P, 7B–D, 8, 9

Note. mOTU A (Fig. 5); localities 1 and 2; Fig. 6A–P; GenBank numbers: COI: 
MW741724–MW741738; H3: MW776417–MW776423
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Figure 5. Maximum likelihood tree computed for concatenated partial sequences of COI and H3 se-
quences. Bootstrap supports given if ≥ 60%.

Type locality. Spring Zvezda, above left bank of Cetina River, Slime, Omiš district, 
Croatia (43°26'13"N, 16°44'26"E) (Fig. 2B, locality 2).

Holotype. Ethanol-fixed specimen (Fig. 6C), interstitially in the gravel below the 
bottom of the spring; J. Grego, A. Falniowski, R. Ozimec, M. Olšavský, J. Olšavská 
leg.; 08 August 2020; NHMW113632.

Paratypes. Type locality; J. Grego, A. Falniowski, R. Ozimec, M. Olšavský, J. 
Olšavská leg.; 08 August 2020; ten ethanol-fixed paratypes in the collection of the Depart-
ment of Malacology of Jagiellonian University, dry specimens: ZMUJ-M.2633-2642, 
HNHM/2 specimens, NHMW-MO 113627/2 specimens, SMF362990/2 specimens, 
PG/2 specimens, JG-F1628 /158 specimens.

Other material. Studena spring, concrete well ca. 80 m from road at hillside, 
Slime, Omiš district Croatia; 43°25'43"N, 16°51'59.74"E; J. Grego, A. Falniowski, 
R. Ozimec, M. Olšavský, J. Olšavská leg.; 08 August 2020; JG F1626/20 specimens 
(Fig. 2A, locality 1); Studena spring, stony catchment, left bank of Cetina River, Slime, 
Omiš district Croatia; 43°25'45.48"N, 16°51'59.57"E; J. Grego, A. Falniowski, R. 
Ozimec, M. Olšavský, J. Olšavská leg.; 08 August 2020; JG-F1621/3 fragmented spec-
imens (ca. 80 m uphill from locality 1).
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Figure 6. Shells of Paladilhiopsis A–P P. stellatus A, B locality 1, Studena spring (2H58, 2H59) C–P lo-
cality 2, Zvezda spring (holotype, 2H69, 2H60-2H61, 2I19-2I28, respectively) Q–S P. arion, locality 3, 
Vrelo „Lušac” (Gučina), BiH (holotype, 2G19, 2G22).

Diagnosis. Shell minute, elongate-conic (turriform), distinguishable from the geo-
graphically close Paladilhiopsis elongata (Kuščer, 1933) from spring Jadro near Split (HR) 
by less sinuated lateral labral profile, more inflated and more prominent body whorls, 
and a more elongate pyramidal shape. From P. solida Kuščer, 1933 from Vrelo Buna in 
Blagaj (BiH) differs by its smaller less conical shell with less prominent body whorl and 
slightly sinuate lateral labral margin adapically preceding. Can be distinguished from P. 
pretneri Bole & Velkovrh, 1987 from Antunovići near Kozice, Makarska district (HR) 
by its longer, more elongate shell and proportionally smaller body whorl. The receptacu-
lum seminis long and tubular in shape, similar to that of P. bosniaca (Clessin, 1910), and 
different from the bulbous one with a long duct as in P. grobeni Kuščer, 1928.

Description. Shell (Fig. 6A–P) up to 2.94 mm high and 1.02 mm broad, ovate-
conic (turriform), white or whitish, translucent, thin-walled, consisted of ca. six 
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whorls, growing slowly and regularly, and separated by moderately deep but sharply 
marked suture. Spire high and conic, apex narrow, body whorl height less than 0.5 of 
the shell height. Aperture small, prosocline, oval, or elongated oval in shape, peristome 
complete and thin, umbilicus slit-like. Shell surface smooth, glossy, with growth lines 
hardly visible.

Measurements of holotype and sequenced and illustrated shells presented in Table 
4. Shell variability slight, marked mostly in breadth: height proportion of the shell and 
the aperture (Fig. 6A–P).

Radula (Fig. 7B–D) taenioglossate, typical of Paladilhiopsis, with numerous, long, 
and cusps. Rhachis formula:

( ) ( )5 4 1 4 5
1 1
� �
�

 or  4 1 4
1 1
� �
�

Basal cusps widely triangular and massive, median cusp at the cutting edge 2 × longer 
than the adjacent ones, lateral tooth formula: 3 – 1 – 4, the largest cusp prominent, 
nearly 2 × longer than the adjacent ones, on the inner marginal tooth ca. 18 large cusps 
similar to the ones on the rhachis, ca. 20 smaller and more slender cusps on the outer 
marginal tooth.

Soft parts morphology and anatomy. Body white, with no pigment, with no 
eyes. Female reproductive organs (Fig. 8) typical of the genus Paladilhiopsis (Hofman 
et al. 2018), with unpigmented, long, and narrow renal oviduct, large bursa copulatrix, 
although less elongated than in P. grobbeni, and with its duct (characteristically for 
Paladilhiopsis) lying proximally, single small distal receptaculum seminis (in the posi-
tion of rs1 after Radoman 1973), with the outlet to the oviduct close to the outlet of 
the duct of the bursa copulatrix, and shortened accessory gland complex. Long narrow 
loop of the renal oviduct and small short seminal receptacle are characteristic of the 
species. The simple penis (Fig. 9) typical of the genus, without any outgrowth, taper-
ing, in the form of an elongated triangle.

Derivatio nominis. The specific epithet stellatus refers to stella, the Latin word for 
star for the name of the type locality, Zvezda Spring, zvezda which means star in Croatian.

Known distribution. Besides the type locality (locality 2: Spring Zvezda, above 
left bank of Cetina, Croatia), found also at locality 1: Studena spring, left bank of Ce-
tina River, Slime, Croatia, 43°25'45.48"N, 16°51'59.57"E.

Remarks. Molecularly this mOTU is the sister clade of the mOTU B (Paladilhiop-
sis gittenbergeri), but genetic distance is high, 11.3% for COI 3.5% for H3.

Paladilhiopsis arion Rysiewska et Osikowski, sp. nov.
http://zoobank.org/7901fa54-583b-4825-b482-d82413291808
Figures 6Q–S, 7A

Note. mOTU C (Fig. 5); locality 3; Fig. 6Q-S; GenBank numbers: COI: MW741739– 
MW741740; H3: MW776424–MW776425
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Figure 7. A teleoconch sculpture of Paladilhiopsis arion B–D radula of P. stellatus. Scale bars 50 µm (A); 
10 µm (B–D).

Figure 8. Renal and pallial section of the female reproductive organs of Paladilhiopsis stellatus X. Ab-
breviations: bc – bursa copulatrix, cbc – duct of bursa, ga – albuminoid gland, gn – nidamental gland, 
gp – gonoporus, ov – oviduct, ovl – loop of (renal) oviduct, rs – seminal receptacle (in the position of 
Radoman’s (1983) rs1 – distal seminal receptacle). Scale bar: 500 µm.
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Type locality. Vrelo “Lušac” (Gučina), BiH (42°42'04"N, 18°21'27"E) (locality 3).
Holotype. Ethanol-fixed specimen (Fig. 6Q), interstitially (pumped with Bou-

Rouch pump), in the gravel below the bottom of the spring; 10 Sept 2019; A. Falnio-
wski, A. Rysiewska and A. Osikowski leg., voucher number: ZMUJ-M.2643.

Paratypes. Five empty shells, in the collection of the Department of Malacology of 
Jagiellonian University, voucher numbers: ZMUJ-M.2644-2648.

Diagnosis. Shell minute, elongate-conic (turriform), with relatively narrow spire, 
whose breadth grows rapidly, acute narrow apex, and narrow but long aperture with 
prominent lip, distinguishable from the geographically close Paladilhiopsis matejkoi 
Grego & Glöer, 2019 from Nemila Spring, Herceg Novi (MNE) and P. montenegri-
nus (Schütt, 1959, described as Saxurinator) from Bileća (BiH) by its more conical 
shell shape with slightly pagoda-shaped whorls, sharper apex, and deeper suture. From 
P. matejkoi it can additionally be differentiated by its more declined aperture.

Description. Shell (Fig. 6Q–S) 2.51 mm high and 0.91 mm broad, elongate-
conic (turriform), white, translucent, thin-walled, consisted of ca. six and half whorls, 
growing slowly and regularly in their height, but growing rapidly in breadth, separated 
by moderately deep but sharply marked suture. Spire high and slim, apex acute, body 
whorl height ca. 0.38 of the shell height. Aperture narrow but long, peristome com-

Figure 9. Penes of Paladilhiopsis stellatus. Scale bars: 200 µm.
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plete, forming a prominent lip, umbilicus slit-like. Shell surface smooth, glossy, with 
clearly visible broad growth lines, forming ribs (Fig. 7A).

Measurements of holotype and sequenced and illustrated shells provided in Table 4.
Soft parts morphology and anatomy. The body is white, without pigment, with 

no eyes. The arrangement of pellets in the rectum characteristic for the Moitessieriidae 
(Boeters and Gittenberger 1990). The anatomy is unknown.

Derivatio nominis. The specific epithet arion refers to the ancient name of River 
Trebišnjica, which in classical antiquity was known as the Arion, rising and sinking 
through its course before resurfacing at various places from the Neretva to the coast; 
Trebišnjica is adjacent to the type locality.

Known distribution. Only the type locality.
Remarks. Molecularly this mOTU is the sister clade of the mOTU D (Paladilhi-

opsis matejkoi), with genetic distances 5.9% for COI 1.6% for H3.

Discussion

Molecularly, the strict monomorphism in the mitochondrial locus in the mOTU A 
is striking: the same haplotype occurs at two localities. The monomorphism in the 
stygobiont organism is often recorded, but usually only a single or few specimens are 
available, thus one cannot deny the possibility that the picture is biased by too many 

Table 4. Shell measurements of the sequenced Paladilhiopsis, and the holotypes (in bold). Measurements 
as shown in Fig. 6: a – shell height, b – body whorl breadth, c – aperture height, d – spire height, e – ap-
erture breadth, α – apex angle measured between the lines tangential to the spire, β – angle between the 
body whorl suture and the line perpendicular to the columella.

a b c d e α β
Paladilhiopsis stellatus
holotype 2.32 0.83 0.71 1.18 0.53 91 18
2H58 2.94 1.02 0.92 1.57 0.73 85 22
2H59 2.33 0.95 0.79 1.09 0.70 88 18
2H60 2.18 0.84 0.63 1.13 0.45 95 18
2H61 2.38 0.9 0.74 1.24 0.61 90 20
2i19 1.99 0.79 0.61 1.03 0.46 92 19
2i21 2.50 0.89 0.74 1.32 0.60 95 20
2i22 2.41 0.91 0.69 1.27 0.63 96 18
2i23 2.41 0.83 0.71 1.32 0.55 96 23
2i24 2.34 0.88 0.72 1.21 0.61 93 18
2i25 2.19 0.83 0.71 1.12 0.57 91 18
2i26 2.54 0.92 0.78 1.36 0.59 96 21
2i27 2.11 0.79 0.69 1.07 0.53 88 18
2i28 2.35 0.83 0.71 1.34 0.48 89 19
M 2.36 0.87 0.73 1.23 0.57 91.79 19.29
SD 0.225 0.065 0.074 0.145 0.083 3.534 1.684
Min 1.99 0.79 0.61 1.03 0.45 85 18
Max 2.94 1.02 0.92 1.57 0.73 96 23
Paladilhiopsis arion
holotype 2.28 0.88 0.75 1.23 0.69 84 21
2G19 2.28 0.85 0.78 1.32 0.74 76 18
2G22 2.51 0.91 0.74 1.49 0.71 90 19
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samples. In our materials as many as 13 species from locality 2 (and two from locality 1) 
were identical, confirming the real lack of genetic polymorphism. The presented pho-
tographs show the shell morphology in one population, which is also slightly variable.

As demonstrated by Falniowski (1987, 1990, 2018) the details of the reproductive 
organs, such as the shape of the receptaculum and/or bursa copulatrix, are hardly useful 
in species-level taxonomy of the Truncatelloidea: they are either uniform above species 
level or variable within a species. This is clearly visible in the moitessieriid gastropods, 
whose anatomy is even more simplified, due to miniaturisation, than in most of the 
truncatelloidean families. The female reproductive organs of Paladilhiopsis stellatus are 
practically identical as in P. bosniaca, and only slightly different from that of P. grobbeni.

Progress in molecular taxonomy methods has led to the development of many tools 
for species delimitation. Among the most widely used, the automatic barcode gap dis-
covery (ABGD), Poisson tree processes (PTP), as well as the general mixed Yule coa-
lescent (GMYC) were proposed (Pons et al. 2006). All of them have many limitations, 
like sensitivity to gene flow and the ratio of the population size to the divergence time 
(PTP, GMYC), tendency to under- or over-split species (ABGD, GMYC), and many 
others (e.g., Pentinsaari et al. 2017; Luo et al. 2018). We have not been able to use the 
GMYC methods because we have no strictly ultrametric input tree. For this reason, we 
have used the alternative PTP technique and, for comparison, also the ABGD delimita-
tion. Low numbers of DNA fragments also possibly weakened our results. On the other 
hand, increasing the number of loci as well as the sample size per species results only 
in a modest benefit for species delimitation methods (Luo et al. 2018). This, together 
with identical results obtained with two methods based on different assumptions, sup-
ports the reliability of our inference of species distinction. This is also enhanced by 
comparisons of the genetic distances. They are quite high, especially for P. stellatus. The 
p-distance between different Paladhiliopsis species varied from 0.013 to 0.125 (Hofman 
et al. 2018), and our values are higher than or close to the mean. Moreover, for other 
snails closely related to the Moitessieriidae, the estimated threshold p-distances for spe-
cies delimitation applying COI were strikingly low: ca. 0.015 in the genus Bythinella 
(Bichain et al. 2007) and 0.023 (Hurt 2004) for Pyrgulopsis. All the above, coupled 
with the differences in morphology, supports the descriptions of these two new species.

The Truncatelloidea are one of the great examples of the Balkan biodiversity 
(Bănărescu 2004). New species from this region, including the ones whose distinctive-
ness is supported by molecular data, are still being described from this area (e.g., Hof-
man et al. 2019, 2020; Falniowski et al. 2021). The Mediterranean Basin Hotspot is 
one of the 34 biodiversity hotspots in the world (Nyers et al. 2000. Many factors are 
responsible for the high level of the biological diversity in this region, e.g., location at 
the intersection of two major landmasses (Eurasia and Africa), a complex geological his-
tory, huge topographical diversity and altitudinal differences, unique climate with cool, 
wet winters and hot, dry summers. Unfortunately, human activity has drastically affect-
ed aquatic habitats decreasing this biodiversity (e.g., Szarowska and Falniowski 2011). 
Rivers and their floodplains, lakes, wetlands, and especially springs, exploited as sources 
of water and contaminated, offer increasingly bad conditions for the aquatic fauna. In 
this context, studies of this diminishing biodiversity are important and urgent.
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Abstract
Among the insect pests that affect crucifer crops in Mexico are Delia planipalpis (Meigen) and D. platura 
(Stein). They are a threat to the production of these vegetables since the damage they cause directly and in-
directly affects yield, quality, and commercialization of these crops. Nevertheless, the existence of natural 
enemies of these dipterans is still unknown. It is fundamental to determine which parasitoids or predators 
can be considered possible biological control agents in an integrated pest management program.

The sampling sites were located in Guanajuato, Puebla, and the State of Mexico, where plants of 
Brassica oleracea L. var. italica Plenk and capitata L., B. napus L., and Raphanus sativus L. infested with 
Delia spp. were selected. The symptoms observed were wilting, yellowish, flaccid leaves and individuals 
less developed than the rest of the crop. These plants were extracted with their root and the surrounding 
soil. Also, wild crucifers were collected, such as Raphanus raphanistrum L., Brassica campestris L., and Sis-
ymbrium irio L. The first records of Aphaereta pallipes Say (Hymenoptera, Braconidae), Trybliographa rapae 
(Westwood) (Hymenoptera, Figitidae), and Aleochara bimaculata Gravenhorst (Coleoptera, Staphylini-
dae) are reported parasitizing the puparia of these anthomyiid flies on cultivated and wild crucifers. This 
represents only a starting point for the continuous study of these parasitoids, which is needed to consider 
them useful for the biological control of D. planipalpis and D. platura.
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Introduction

Some species of the genus Delia (Robineau-Desvoidy) (Diptera, Anthomyiidae), com-
monly called root maggots, attack economically important crops of the family Bras-
sicaceae (Brooks 1951; Finch 1989). These insects cause large economic losses to ag-
riculture in temperate regions between latitudes of 30°N and 60°N (De Wilde 1947; 
Dixon et al. 2014). One example is the cabbage root fly, Delia radicum L., which is 
distributed in Europe (Belgium, Denmark, and Spain), North America (Canada and 
the United States), Asia (China, Turkey, and Israel), and Africa (Algeria and Morocco) 
(CABI 2021). It is one of the most difficult agricultural pests to control, causing losses 
in rapeseed of up to 50.0% (Finch 1989; Dosdall et al. 1994). Another related dipteran 
reported as a crucifer pest is D. planipalpis (Meigen), sister species of D. radicum and 
D. floralis (Fallén) (Dixon et al. 2014), whose main host is radish (Raphanus sativus L.) 
(Brooks 1951; Kelleher 1958). However, it has also been observed attacking commer-
cial broccoli (Brassica oleracea L. var. italica Plenck), cabbage (B. oleracea var. capitata 
L.), cauliflower (B. oleracea var. botrytis L.), radish, turnip (B. napus L.), and wild 
crucifers such as field mustard (B. campestris L.), wild radish (R. raphanistrum L.), and 
London rocket (Sisymbrium irio L.) (Meraz-Álvarez et al. 2020). Nevertheless, most 
of studies have focused mainly on D. radicum and, to a lesser degree, on the onion fly 
(D. antiqua (Meigen)) (Finch 1989; Hemachandra et al. 2007). There are other species 
that are mainly saprophagous, such as D. florilega (Zetterdest) and D. platura (Stein), 
which have a wider range of hosts and can feed on decomposing tissue. However, 
under certain circumstances, they also feed on healthy tissues of plants of the family 
Brassicaceae and species of the genus Allium L., as well as legumes, Cucurbitaceae, and 
cereals (Griffiths 1993; Howard et al. 1994; Meraz-Álvarez et al. 2020).

Currently, there are few precedents of D. planipalpis and D. platura associated 
with crucifers in Mexico. Larvae of these dipterans cause damage mainly to the root 
crown of some cultivars of B. oleracea, and consequently, they affect the root system. 
Occasionally, the larvae develop near the broccoli head causing rot and malformation, 
or no formation of the inflorescence. In addition, in crops such as radish and turnip, 
direct damage caused by larvae to their edible part makes their commercialization 
difficult (Meraz-Álvarez et al. 2020). The presence of D. planipalpis and D. platura 
constitutes potential risk for production of this type of vegetable in Mexico, which in 
2019 earned 1.113 billion dollars from export of broccoli, cabbage, and cauliflower, 
making Mexico the fourth largest producer worldwide (SIAP 2020). The production 
chain up to the end consumer requires much labor. Broccoli uses 76 workdays per 
season, compared with maize (the most cultivated crop in Mexico), which uses 17.25 
workdays (Maldonado-Montalvo et al. 2017).

Because more than 60% of these crucifers are exported to international markets, 
compliance with strict sanitation, quality, and food safety regulation is required. These 
restrictions make it obligatory to use chemical control as one of the most common 
tactics for pest control (Bujanos et al. 2013). However, misuse of pesticides can lead 
to emergence of resistant populations, health problems for appliers, destruction of 
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non-target arthropods (Pimentel et al. 1993; Lagunes-Tejeda et al. 2009), and resid-
ual pesticides in concentrations that are not acceptable in the destination countries, 
among other problems, and consequently, to loss of important markets. In this re-
spect, D. radicum has developed resistance to chlorpyrifos in some areas where ruta-
baga (B. napus var. napobrassica (L.)) is grown in Canada (Blackshaw et al. 2012), and 
high concentrations of pesticide residues pollute aquifers (Joseph and Zarate 2015). 
In December 2007, the European Union banned chlorfenviphos, which was used to 
control D. radicum (Ferry et al. 2009); this, together with other restrictions that are 
being promoted in European countries to protect the environment and human health, 
presents another challenge for crucifer growers (Collier et al. 2020).

In addition, larvae of Delia are difficult to control because they are found in the 
soil or inside plant tissues, where it is difficult for sprayed insecticides to reach. For this 
reason, it is essential to identify natural enemies of these dipterans in crucifer-produc-
ing regions and contribute management options that use them as potential biological 
control agents. In this sense, the objective of this study was to search for and identify 
parasitoid insects and/or predators of D. planipalpis and D. platura in cultivated and 
wild crucifers.

Methods

The study was conducted between February 2018 and February 2019 in Guanajuato, 
Puebla, and the State of Mexico, where some sites infested by Delia spp. were lo-
cated (Table 1). The crops included in the collections were broccoli (Brassica oleracea 
var. italica Plenck), cabbage (B. oleracea var. capitata L.), turnip (B. napus L.), radish 
(Raphanus sativus L.), and other wild crucifers such as field mustard (B. campestris L.), 
London rocket (Sisymbrium irio L.), and wild radish (R. raphanistrum L.).

Sampling was directed; 10 plants per site were selected, considering those that were 
observed to be stressed by water deficit and having wilting, yellowish, flaccid leaves 
and/or less vegetative development than the rest of the crop; these are characteristic 
symptoms of infestation by Delia spp. Wild crucifer plants were selected at random 
within and on the outer edges of commercial crops and the sample size varied from 
5 to 10 plants depending on their abundance. Each plant was extracted with its root 
and adhered soil and placed in a polyethylene bag; additionally, with a post hole dig-
ger of 15.0 cm in diameter by 20.0 cm long, the soil of the first 10.0 cm of depth was 
collected taking as a reference point the exact site where the plant was extracted and 
because in this place the puparia are distributed due to the limited movement of third 
instar larvae around the plant and from the soil surface (Abu 1960). This soil was 
placed together with its respective plant in the polyethylene bag, which was labeled 
with the collection data.

The collected material was taken to the Entomology Laboratory at the Colegio de 
Postgraduados Campus Montecillo, Texcoco, Mexico, where the puparia and larvae 
were separated from the soil. A sieve with 2.0–2.8 mm openings was used to sift the 
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soil and remove the Delia spp. larvae and puparia. To separate the larvae from dam-
aged tissues, small cuts were made on the root and stem of the plants to search for 
galleries resulting from their feeding. These tissues were observed with an American 
Optical Model 570 stereoscopic microscope. The larvae obtained were placed in plas-
tic 12.0 cm Petri dishes conditioned with moistened paper at the bottom on which 
two to three slices of radish were placed to provide them with food. In this way, they 
continued their development until reaching the pupal stage. The puparia obtained 
from sifting soil and those that resulted from collected larvae were observed under a 
microscope to separate D. planipalpis from D. platura using illustrations of Savage et 
al. (2016) as reference. The puparia were placed individually in 5.0 cm Petri dishes 
conditioned with moistened paper on the bottom and labeled with their collection 
data. This material was maintained in a rearing chamber at 26 ± 2 °C, 60 ± 10% 
relative humidity, and with a photoperiod of 12:12 (light: dark). Emergence of D. 
planipalpis, D. platura, and parasitoids was recorded daily. The emerged insects were 
collected, preserved in 70% alcohol in glass vials, and labeled with their respective 
data for later identification.

The keys of Campos and Sharkey (2006), Berry (2007), Forshage and Nordlander 
(2008), Quinlan (1978), and Nordlander (1981) were used to identify the parasitoids. 
Specimens were also sent for corroboration to the following specialists: Dr Juana Ma-
ría Coronado Blanco (Universidad Autónoma de Tamaulipas, specialist in the family 
Braconidae), Dr Fabiana Gallardo (School of Natural Sciences and Museum in Buenos 
Aires, Argentina, specialist in the family Figitidae), and Dr José Luis Navarrete Heredia 
(Universidad Autónoma de Guadalajara). The material is kept as reference specimens 
in the entomological collection of the Colegio de Postgraduados Campus Montecillo.

Table 1. Collection sites of samples infested by Delia planipalpis and D. platura.

Host Site 
Location Date

R. raphanistrum Colegio de Postgraduados Campus 
Montecillo, Texcoco, State of México 

19°28'08.2"N, 98°54'04.7"W

19-II-2018
S. irio 29-III-2018
R. sativus 19-V-2018
R. raphanistrum 20-X-2018
B. campestris 19-XI-2018
B. oleracea var italica San Diego de La Unión, Guanajuato 

21°24'30.4"N, 100°45'19.3"W
25-X-2018

04-XII-2018
B. napus San Felipe Tenextepec, Tepeaca, Puebla 

18°57'27.18"N, 97°50'50.24"W
04-IV-2018

B. oleracea var capitata 21-IX-2018
R. raphanistrum 08-XI-2018
B. oleracea var italica 08-XI-2018
R. raphanistrum Los Reyes, Tepeaca, Puebla  

19°00'01.1"N, 97°53'14.4"W
22-XI-2018

R. sativus 22-XI-2018
B. oleracea var capitata 22-XI-2018
R. sativus Guadalupe Calderón, Tepeaca, Puebla 

18°57'41.86"N, 97°50'32.44"W
06-XII-2018

R. raphanistrum 06-XII-2018
B. oleracea var italica San Diego, Texcoco, State of México 

19°30'09.8"N, 98°51'33.1"W
22-II-2019

B. oleracea var capitata 22-II-2019
22-II-2019



Parasitoids of Delia planipalpis and D. platura 181

Results

A total of 321 Delia planipalpis and 49 D. platura puparia were collected in cultivated 
and wild crucifers in the states of Guanajuato, Puebla, and the State of Mexico (Ta-
ble 2). From these puparia, three parasitoids emerged: Aphaereta pallipes Say (Hyme-
noptera, Braconidae), Trybliographa rapae (Westwood) (Hymenoptera, Figitidae), and 
Aleochara bimaculata Gravenhorst (Coleoptera, Staphylinidae) (Fig. 1). Of these three 
species, only in A. pallipes was gregarious habit observed, with up to 15 individuals 
obtained per D. planipalpis puparium.

Aphaeretha pallipes emerged from puparia of D. planipalpis reared on B. oleracea 
var. italica, B. oleracea var. capitata, R. sativus, and R. raphanistrum from samples col-
lected in Guanajuato and Puebla, A. bimaculata emerged from puparia of D. plani-
palpis and D. platura reared on B. oleracea var. italica and capitata from these places, 
and T. rapae emerged from puparia of D. platura reared on samples of R. sativus and 
R. raphanistrum from the State of Mexico.

Discussion

The frequency of Aphaereta pallipes observed in the collected samples was 90%. In 
contrast, Aleochara bimaculata was present in 20% of the samples; likewise, the appear-
ance of Trybliographa rapae was also minimal. Thus, A. pallipes is the most common 
parasitoid of Delia planipalpis in Guanajuato and Puebla.

Our findings contrast with what has been reported by other authors, who stated 
that Aleochara bilineata and T. rapae are the most common parasitoids of several root 
maggot species, including D. planipalpis and D. platura in Europe and Canada (Wilkes 
and Wishart 1953; Wishart 1957; Hemachandra et al. 2007), and T. rapae is capable of 
parasitizing up to 45% of their hosts (Wishart and Montheith 1954). In similar studies, 
additional species such as Aphaereta difficilis Nees, A. tennuicornis Nixon (Wishart et al. 

Table 2. Parasitoids emerged from Delia planipalpis and D. platura puparia collected in commercial crops 
and weeds.

Number of puparia collected Emerged parasitoids Host
D. planipalpis D. platura Aphaereta pallipes Trybliographa rapae Aleochara bimaculata

♀♀ ♂♂ ♀♀ ♂♂ ♀♀ ♂♂
0 20 0 0 2 1 0 0 R. raphanistrum
0 14 0 0 2 11 0 0 R. sativus
11 2 0 0 0 0 1 0 B. oleracea var italica
18 0 7 4 0 0 0 0
13 0 6 3 0 0 2 2 B. oleracea var capitata
57 8 56 15 0 0 0 0 R. raphanistrum
13 0 29 10 0 0 0 0 B. oleracea var italica
44 1 13 1 0 0 0 0 R. raphanistrum
34 2 22 7 0 0 0 0 R. sativus
53 2 29 19 0 0 0 0 R. sativus
44 0 93 39 0 0 0 0 R. raphanistrum
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Figure 1. A Aphaereta pallipes (Say) (Hymenoptera: Braconidae) B Trybliographa rapae (Westwood) (Hy-
menoptera: Figitidae) C Aleochara bimaculata Gravenhorst (Coleoptera: Staphylinidae). Scale bars: 1 mm.
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1957), A. auripes (Provancher) (Wishart 1957), and the staphylinides Aleochara bipustu-
lata and A. verna (Hemachandra et al. 2007) are named as occasional parasitoids of De-
lia spp. However, except for the presence of T. rapae, the species differ from our report.

Although A. pallipes has not been mentioned as an important parasitoid of Delia 
spp. in Europe and Canada, Tomlin et al. (1985) reported that A. pallipes and A. biline-
ata caused mortalities of up to 17 and 20%, respectively, in D. antiqua in commercial 
onion crops in southwestern Ontario. This braconid has a wide range of hosts and pre-
fers members of at least three families, Coelophidae, Calliphoridae and Anthomyiidae 
(Wharton 1984), but it has also been reported in Sarcophagidae and Muscidae (Figg 
et al. 1983); therefore, the relative scarcity of A. pallipes may be due to its host prefer-
ences (Wilkes and Wishart 1953). Importantly, the presence of certain species and 
their percentages of parasitism are highly variable, depending on the crop, type of soil, 
geographic location (Wishart 1957), climate, host density (Jones and Hassell 1988; 
Turnock et al. 1995), differences in agronomic practices, habitat ecology of each crop, 
and even the number of host generations during the year (Nair and McEwen 1975).

In the case of A. bimaculata, our results are apparently different from those report-
ed by other researchers in that most studies mention that A. bimaculata has been found 
parasitizing dipterans that develop in manure. Klimaszewski (1984) mentioned that 
A. bimaculata can be used as a biological control agent of some muscids, such as horn 
fly, Haematobia irritans L., and face fly, Musca autumnalis De Geer (Diptera, Musci-
dae). In addition, it has been reported that this staphylinid also attacks Adia cinerella 
Fallen (Diptera, Anthomyiidae) and Scatophaga stercolaria L. (Diptera, Scatophagi-
dae) (Cervenka and Moon 1991), as well as Musca domestica L. (Diptera, Muscidae) 
(Wingo et al. 1967). Even though these are not insects of agricultural importance, the 
families to which they belong are closely related (Ding et al. 2015; Kutty et al. 2019). 
A. bimaculata has a Nearctic and Neotropical distribution (Maus et al. 1998) and that 
it is found in some regions of Mexico such as Guanajuato and Puebla (Navarrete-
Heredia et al. 2002), it is expected and normal to find A. bimaculata parasitizing Delia 
spp. pupae in crucifer crops since species of Aleochara generally live in habitats where 
larvae of Cyclorrhapha dipterans develop (Maus et al. 1998).

Finally, although in this work no parasitoids were found in the wild crucifers 
B. campestris and S. irio, alternate hosts are important reservoirs of considerable popu-
lations of Delia spp. and consequently of their natural enemies, especially because they 
provide habitat during the season when there are no crops. In this way, wild crucifers 
assure that there is no scarcity of hosts for either the insect pest or their parasitoids and 
predators (Johnsen and Gutierrez 1997; Hemachandra 2007).

Conclusions

Three species that emerged from puparia of D. planipalpis and D. platura collected 
in cultivated and wild crucifers were identified: one gregarious parasitoid, 
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Aphaereta  pallipes and two solitary parasitoids, Trybliographa rapae and Aleochara 
bimaculata. Only Aphaereta pallipes and T. rapae were specific to D. planipalpis and D. 
platura, respectively. Finally, A. bimaculata was associated with both pest species.

This is the first record of parasitoids of D. planipalpis and D. platura that oc-
cur naturally in Mexico. Aphaereta pallipes was the most abundant species, found in 
Guanajuato and Puebla, followed by Aleochara bimaculata, and finally T. rapae, which 
was found only in the State of Mexico. Knowledge of natural enemies of Delia spp. in 
crucifer-producing regions is only the starting point from which to broaden the search 
and begin to study their biological attributes with the aim of incorporating them into 
a biological control program against D. planipalpis and D. platura.
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Abstract
The genus Pelecystola Meyrick, 1920 and the species Pelecystola strigosa (Moore, 1888) are newly recorded 
from China, and Pelecystola peculiaris sp. nov. is described as new to science. Adults, head, venation, and 
genitalia of the two species are illustrated. A molecular phylogenetic analysis is presented to ascertain the 
generic affiliation of the new species. Forty-four species of 38 genera in Tineidae are analyzed using maxi-
mum likelihood methods based on one mitochondrial (COI) and two nuclear gene fragments (CAD and 
wingless). DNA barcodes of the two species are provided, and the genetic distance of barcode divergence 
among four species of Pelecystola is calculated.

Keywords
CAD, COI, morphology, molecular phylogeny, new record, taxonomy, wingless

Introduction

The genus Pelecystola was erected by Meyrick (1920) with Pelecystola decorata Mey-
rick, 1920 as its type species. It is represented by seven species, distributed in Africa, 
Asia, Europe, and North America (Gozmány and Vari 1973; Sakai 2002, 2013; Davis 
and Davis 2009; Lindeborg and Bengtsson 2009; Robinson 2009; Gaedike and Tokár 
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2010). Pelecystola is characterized by the deeply bilobed uncus, the valva being divided 
into cucullar and saccular lobes, and usually possessing an elongate stalk which en-
larges apically to form a pedunculate pectinifer in the male genitalia, and the corpus 
bursae having a V-shaped signum consisting of a pair of slender arms in the female 
genitalia. It has not been assigned to any subfamily, although it is sometimes referred 
to the Scardiinae (Gozmány and Vári 1973; Sakai 2002). Herein, the genus Pelecystola 
is reported from China for the first time, and Pelecystola peculiaris sp. nov. is described 
as new to science. A molecular phylogenetic analysis employing 44 tineid species as 
ingroups is presented to ascertain generic affiliation of the new species.

Materials and methods

Taxon sampling

The specimens examined were collected using 250-W high-pressure mercury lamps on 
white sheet. Samples for DNA extraction were collected during the last two years. DNA 
barcodes of four specimens of Pelecystola peculiaris sp. nov. and five specimens of P. 
strigosa (Moore, 1888) were sequenced to calculate the minimum genetic p-distance 
barcode divergence. Three gene fragments (COI: cytochrome c oxidase subunit I, CAD: 
carbamoyl phosphate synthetase domain protein, and wingless) of five species (Pelecysto-
la peculiaris sp. nov., P. strigosa, Tinissa indica Robinson, 1976, Micrerethista denticulata 
Davis, 1998, and Opogona sp.) were sequenced. The specimen data of the sequenced 
species and GenBank accession numbers are listed in Suppl. material 1: Table S1. To 
reconstruct a molecular phylogenetic tree of Tineidae, 38 genera and 44 species were se-
lected as ingroups, and two species, Tischeria ekebladella Bjerkander, 1795 in Tischerii-
dae and Azaleodes micronipha Turner, 1923 in Palaephatidae were chosen as outgroups. 
Among these ingroups, 34 species in 30 genera are attributed to 12 subfamilies, 10 
species in eight genera are unplaced to subfamily follow classifications of recent reviews 
(Robinson 2009; Mutanen et al. 2010; van Nieukerken et al. 2011; Regier et al. 2015). 
The species used in the phylogenetic analysis are listed in Suppl. material 2: Table S2.

The type specimens are deposited in the Insect Collection, College of Life Sciences, 
Nankai University (NKU), Tianjin. The voucher specimens of the sequenced species 
are preserved in the Insect Collection, Institution of Plant Protection, Henan Academy 
of Agricultural Sciences (HAASM), Zhengzhou, China.

Morphological analyses

Morphological terminology in the descriptions follows Davis and Davis (2009). Geni-
talia dissection and mounting methods follow Li (2002), and head dissections were 
carried out following the methods described by Lee and Brown (2006). Photographs 
of the adults were taken with a Leica M205A stereomicroscope, and photographs of 
genitalia were taken with a Leica DM750 microscope plus Leica Application Suite 4.6 
software. All photographs were refined with Photoshop CS4 software.
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DNA extraction, PCR amplification, and sequencing

DNA was extracted from dried and alcohol-preserved specimens with the head, 
genitalia, and wings mounted on slides as vouchers. Total genomic DNA of the 
specimens was extracted using Qiagen DNeasy Blood & Tissue Kit. DNA amplifi-
cations of selected genes were carried out using the primers as listed in Suppl. mate-
rial 3: Table S3. PCR was performed in 25 µl reaction volume (Suppl. material 4: 
Table S4), and the PCR conditions were presented in Suppl. material 5: Table S5. 
PCR products were electrophoresed on 1% agarose gel. Products that were in ac-
cordance with the expected length were then sent to Sangon Biotech (Zhengzhou, 
China) for sequencing.

Phylogenetic analyses

The sequences were assembled using DNAMAN v. 8 (Copyright 2018 Lynnon 
Biosoft) and deposited in GenBank and BOLD systems. Multiple sequence align-
ments were performed with BioEdit v. 7.2.5 (Hall 1999). The quantification of 
sequence divergences was conducted using the Kimura two-parameter model (K2P) 
method in MEGA X (Kimura et al. 2018). Data set concatenation, and best evo-
lutionary model selection and phylogenetic inference were processed using Phylo-
Suite v. 1.2.2 (Zhang et al. 2020): best partitioning scheme and evolutionary mod-
els for nine pre-defined partitions were selected using PartitionFinder2 (Lanfear 
et al. 2017), with the greedy algorithm and AICc criterion; maximum likelihood 
(ML) phylogenetic analyses for the concatenated gene data set was inferred in IQ-
TREE (Nguyen et al. 2015) under Edge-unlinked partition model for 5000 stand-
ard bootstraps, as well as the Shimodaira–Hasegawa-like approximate likelihood-
ratio test (Guindon et al. 2010).

Results

The phylogenetic analysis recovered 46 sequences of COI, CAD, and wingless 
genes. After alignment and the deletion of ambiguous sites, COI had a size range 
of 657 bp, CAD of 849 bp, and wingless of 402 bp. The results are summarized in 
the maximum likelihood tree (Fig. 1). It strongly corroborates that the new species 
belongs to the genus Pelecystola, as P. peculiaris sp. nov., P. strigosa, and P. nearctica 
Davis & Davis, 2009 group together as a strongly supported clade (SH-aLRT = 
100%, bootstrap support = 100%). However, the subfamilial affinity of Pelecystola 
remains unresolved.

The genetic distance barcode divergence among four species (Pelecystola peculiaris 
sp. nov., P. strigosa, P. nearctica, and P. fraudulentella (Zeller, 1852) was based on the 
pairwise analysis of 17 sequences. Sequence divergences among individuals (Table 1) 
indicated that minimal interspecific distances ranged from 9.39 to 11.62%, and the 
maximal intraspecific distances ranged from 1.00 to 5.58%.
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Figure 1. Maximum Likelihood (ML) tree of Tineidae reconstructed by IQ-TREE, based on the con-
catenated DNA data set (COI, CAD, wingless). Numbers on the nodes refer to the posterior probability 
(PP) values (%) on the left and bootstrap (BS) values (%) on the right.

Table 1. Percentage of divergence in the cytochrome c oxidase subunit I (COI) gene sequences of the 
Pelecystola species.

1 2 3 4
1 Pelecystola peculiaris sp. nov. 0.00–1.51
2 P. strigosa 11.62–14.00 0.50–5.58
3 P. nearctica 14.57–15.39 12.59–13.98 0.00–1.00
4 P. fraudulentella 16.00–16.63 16.43–17.92 9.39–9.78 –

Genetic distances (%) were corrected with the Kimura two-parameter (K2P) substitution model using MEGA X; extreme values of 
intraspecific and interspecific distances are given (the numbers in bold are the intraspecific distances).

Taxonomic account

Pelecystola Meyrick, 1920 (New record for China)

Pelecystola Meyrick, 1920: 103. Type species: Pelecystola decorata Meyrick, 1920, by 
original designation.

Zularcha Meyrick, 1937: 75. Type species: Zularcha melanochares Meyrick, 1937, by 
monotypy.

Neurozestis Meyrick, 1938: 25. Type species: Neurozestis polysticha Meyrick, 1938, by 
monotypy.
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Pelecystola peculiaris sp. nov.
http://zoobank.org/373DE18D-5C47-4FB6-BE4E-7B23DE670572
Figures 2, 3, 6, 8, 10, 12

Type material. Holotype: China: • ♂; Sichuan Province, Mianyang, Pingwu, Wang-
lang (32°54'N, 104°09'E); alt. 2569 m; 23-vii-2017; leg. Mujie Qi and Xiaofei Yang; 
genitalia slide No. DNAYLL18052. Paratypes: China: • 3♂, 2♀; Henan Province, 
Neixiang County, Baotianman (33°12'N, 111°53'E); alt. 1200 m; 23–31-v-2006; 
genitalia slide Nos. NKYLL022, YLL09016 • 1♂; Henan Province, Song County, 
Mt Baiyun (34°08'N, 112°05'E); alt. 1580 m; 24-v-2002; leg. Xinpu Wang • 1♀; 
Shaanxi Province, Foping County, Yuebaxiang (38°19'N, 108°00'E); 22-vii-1985; 
leg. Houhun Li; genitalia slide No. XYL03193 • 1♀; Shaanxi Province, Langao 
County, Qiancenghe (32°07'N, 108°48'E); alt. 1338 m; 10-viii-2016; leg. Weixing 
Feng and Wentao Shi; genitalia slide No. DNAYLL18051 • 1♀; Fujian Province, 
Mt Wuyi, Guadun (27°44'N, 117°38'E); alt. 1100 m; 23-v-2004; leg. Haili Yu; 
genitalia slide No. YLL09014 • 1♀; Hunan Province, Sangzhi (29°44'N, 110°03'E), 
Tianpingshan; 11–13-v-2007; leg. Liusheng Chen • 1♀, Huixiangping, Mt Fan-
jing (27°55'N, 108°41'E), Guizhou Province; alt. 1700 m; 1-vi-2002; leg. Xinpu 
Wang, genitalia slide No. XYL03192 • 1 ♀; Huguosi, Mt Fanjing, Guizhou Prov-
ince; alt. 1300 m; 1-viii-2001; leg. Houhun Li and Xinpu Wang, genitalia slide No. 
XYL02032 • 1♀; Guizhou Province, Mt Leigong (26°22'N, 108°11'E), Xiannvtang; 
alt. 1535 m; 25.VII.2019; leg. Mengran Xing et al.; genitalia slide No. DNAY-
LL18063 • 1♀; Guizhou Province, Mt Fanjing, Jinding; alt. 1300 m; 1-vii-2001; 
leg. Houhun Li and Xinpu Wang; genitalia slide No. XYL02031 • 1♀; Gansu Prov-
ince, Tianshui, Dangchuan (34°37'N, 105°42'E), Huamiao; alt. 1331 m; 29-vii-
2006; leg. Xinpu Wang and Xiangfeng Shi; • 1♀; Sichuan Province, Yaan (30°30'N, 
102°54'E), Baoxing, Fengtongzhai; alt. 1565 m; 3-viii-2016; leg. Tao Fei, genitalia 
slide No. DNAYLL18064.

Diagnosis. The new species is similar to Pelecystola strigosa in its venation, forewing 
pattern, and paired plume-like signa in the female genitalia, but the new species can 
be easily distinguished from the latter by genital morphology: the subovate valva has 
an elongated rod-like basal process on ventral margin in the male genitalia, and the 
simple eighth sternite is not folded ventrad in the female genitalia. In P. strigosa, the 
divided valva has a pedunculate pectinifer arising from base on costal margin in the 
male genitalia; and the eighth sternite is strongly folded and forming a tapered plate 
ventral to ostium in the female genitalia.

Description. Adult (Figs 2, 3): wingspan 20.0 mm in holotype, 16.0–22.5 mm 
in paratype males, 19.0–26.0 mm in paratype females. Vertex and frons (Figs 2a, 3a) 
creamy yellow. Antenna (Fig. 6a) bipectinate in both sexes, ca 0.5× length of forewing, 
with scape violet-black on dorsal surface, yellowish white on ventral surface, pecten 
rusty brown, more than 20 bristles; flagellum bipectinate, covered with narrow ap-
pressed grayish yellow scales on dorsal surface, without scales on ventral surface. Labial 
palpus (Fig. 6) 2.0× height of head, segment ratios 1:2.5:1.1; yellow, first palpomere 
and base of second palpomere dark brown on outer surface; with a few dark bristles 
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Figures 2–5. Adults 2, 3 Pelecystola peculiaris sp. nov. 2 adult, holotype, male 2a lateral view of head, 
paratype, male 3 adult, paratype, female 3a dorsal view of head, paratype, female 4, 5 P. strigosa 4 adult, 
male 4a dorsal view of head, male 4b lateral view of head, male 5 adult, female. Scale bars: 5.0 mm 
(adults); 1.0 mm (heads).
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Figures 6, 7. Head 6 Pelecystola peculiaris sp. nov. 6a flagellum 6b Maxillary palpus, paratype, male, 
slide No. YLL20001 7 P. strigosa 7a flagellum 7b maxillary palpus, male, slide No. YLL18066. Scale bars: 
0.5 mm (6, 7), 0.1 mm (6a, 6b, 7a, 7b).

arising laterally along second palpomere; third palpomere slender, without vom Rath’s 
organ. Maxillary palpus (Fig. 6b) with five palpomeres, segment ratios 2:1:1:1:0.2. 
Thorax and tegula blackish brown. Forewing venation (Fig. 8) complete, R2 and R3 
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Figures 8, 9. Venation 8 Pelecystola peculiaris sp. nov., paratype, male, slide No. NKYLL022 9 P. strigosa, 
male, slide No. YLL18066. Scale bars: 2.0 mm.

stalked at one-half, R4 and R5 with a long stalk; ground color pale yellow, shining or-
angish yellow from lower angle of cell to anal angle; patterned with a few black patches 
along costal margin: a triangular basal blotch inwardly oblique from costal 1/5 to dor-
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Figures 10, 11. Male genitalia 10 Pelecystola peculiaris sp. nov., holotype, slide No. DNAYLL18052 
11 P. strigosa, slide No. YLL18067. Scale bars: 0.5 mm.
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Figures 12, 13. Female genitalia 12 Pelecystola peculiaris sp. nov., paratype, slide No. DNAYLL18063 
13 P. strigosa, slide No. DNAYLL18054 Scale bars: 0.5 mm.
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sal 1/7; a trapezoidal patch at middle, its posterior margin not reaching to cell; a small 
semicircular patch near apex; four dots between basal blotch and medial patch, another 
one or two spots between medial and dorsal patches; termen with obscure dots at end 
of veins; fringe yellow, individual scales dark-tipped. Hindwing venation complete and 
separated; grayish yellow, with a slight coppery sheen; fringe grayish white with a dark 
median band at basal 1/3. Fore and mid legs black, hind leg yellowish brown except for 
tarsomeres brown at dorsal base.

Male genitalia (Fig. 10). Tegumen gently concave on anterior margin, completely 
fused with vinculum into a ring. Saccus ca 2/5 length of valva, triangular, narrowly 
rounded at tips. Uncus lobe strongly sclerotized, long and horn-like, curved ventrad. 
Valva deeply divided into two lobes: cucullar lobe with a triangular base and an elon-
gated rod-like distal part; saccular lobe subovate, rounded apically. Aedeagus slender, 
curved, tubular, gradually narrowed toward sharp apex, deeply channeled from apex to 
middle dorsally; vesica without cornutus.

Female genitalia (Fig. 12). Eighth tergite rectangular, posterior margin with 
sparse long setae, slightly concave at anterior middle; eighth sternite straight on ante-
rior margin, gently convex and with sparse long setae on posterior margin. Anterior 
apophysis 0.6× length of posterior apophysis. Ostium at center of eighth sternite, 
small, rounded. Antrum 2/7 length of ductus bursae (including antrum), cylindri-
cal, triangularly concave on anterior end. Ductus bursae slightly longer than corpus 
bursae, slender, thin walled. Corpus bursae elongated suboval; signa consisting of 
pair of plume-like arms partially fused posteriorly at posterior 1/3 of corpus bursae, 
each arm with a strongly sclerotized, carinate stem. Inception of ductus seminalis at 
anterior end of antrum.

Distribution. China (Fujian, Gansu, Guangdong, Henan, Hunan, Shaanxi, Sichuan).
Etymology. The specific name is derived from the Latin peculiaris (= peculiar), 

referring to the special bipectinate antenna in both sexes that is peculiar in Tineidae.
DNA barcode. Four DNA barcodes from the holotype and three female para-

types were generated and deposited in GenBank and BOLD systems: MW396737/
PELE004-20 (for holotype), MT749675/PELE001-20, MW396736/PELE003-
20, MW396738/PELE005-20 (for paratypes). For more details see the Suppl. ma-
terial 1: Table S1.

Pelecystola strigosa (Moore, 1888) (New record for China)
Figures 4, 5, 7, 9, 11, 13

Euplocamus strigosa Moore, 1888: 281.
Euplocamus hierophanta Meyrick, 1916: 617; Moriuti 1982: 163.
Semioscopis maculella Matsumura, 1931: 1093.
Pelecystola strigosa: Robinson et al. 1994; Robinson and Tuck 1996: 15; Sakai 2013: 135.
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Material examined. China: • 1♂; Yunnan Province, Ruili (24°00'N, 97°50'E), Rare 
Botanical Garden; alt. 1000 m; 5-viii-2005; leg. Yingdang Ren; genitalia slide No. 
YLL11078 • 1♂; Yunnan Province, Xishuangbanna (22°10'N, 100°51'E), Yexianggu; 
alt. 762 m; 17-vii-2014; leg. Kaijian Teng et al.; genitalia slide No. DNAYLL18053 • 
2♂; Yunnan Province, Baoshan City (25°24'N, 98°45'E), Gaoligongshan, Baihualing; 
alt. 1470 m; 30-vii-2013; leg. Linlin Yang; genitalia slide Nos. YLL18067, YLL18070 
• 1♂; Yunnan Province, Baihualing, Hanlongzhai; alt. 1577 m; 5-viii-2015; leg. Kaili 
Liu and Jingxia Zhao; genitalia slide No. DNAYLL18068 • 1♂; Yunnan Province, De-
hong, Ruili, Rare Botanical Garden; alt. 1166 m; 17-viii-2015; leg. Jingxia Zhao; geni-
talia slide No. DNAYLL18065 • 1♂; Yunnan Province, Wenshan (23°10'N, 104°48'E), 
Masupo, Xiajinchang; alt. 1470 m; 27-vii-2016; leg. Kaijian Teng; genitalia slide No. 
DNAYLL18066 • 1♂; Hainan Province, Mt Jianfeng (18°50'N, 108°43'E), Tianchi; 
alt. 810 m; 30-iii-2008, leg. Bingbing Hu and Haiyan Bai; genitalia slide No. YLL13099 
• 1 ♀; Xizang Autonomous Region, Bomi (29°51'N, 95°46'E), Sangdeng; alt. 2695 m; 
21-viii-2017; leg. Mujie Qi, Xiaofei Yang; genitalia slide No. DNAYLL18054.

Diagnosis. Adults with wingspan 17.5–21.0 mm in male (Fig. 4), 32.5 mm in fe-
male (Fig. 5). Pelecystola strigosa is characterized by the bipectinate antenna (Figs 4a, b, 
7a); the forewing (Fig. 9) with R2 and R3 stalked less than half of their length, R4 and 
R5 stalked in basal 3/5, patterned (Figs 4, 5) with a subtriangular basal patch in basal 
1/5, with its posterior margin reaching to fold, a trapezoidal blotch at middle, and a 
small irregular patch near apex; the wide-deeply bilobed uncus with an ovate pouch at 
base of each lobe, the tegumen with a prominent triangular protrusion, the deeply di-
vided valva with an elongate, slender stalk that enlarges apically and bearing a pectini-
fer consisting of minute spines in the male genitalia (Fig. 11); and the eighth sternite 
is strongly folded and forming a tapered plate ventral to the ostium, the elongate and 
slender ductus bursae, and the paired signa with each arm slender and plume-like in 
the female genitalia (Fig. 13).

Distribution. China (Hainan, Yunnan, Xizang), India, Japan, Malaysia (Sabah), 
Indonesia (Sulawesi).

Remarks. Pelecystola strigosa was originally described in Euplocamus and later as-
signed to Pelecystola (Robinson et al. 1994; Robinson and Tuck 1996; Sakai 2013), 
with which it shares the peculiar pedunculate pectinifer arising on a long stalk from the 
costal base of the valva. The species superficially resembles Pelecystola decorata except 
for having bipectinate antennae in both sexes. Forewing venation in P. strigosa is quite 
different from its congeners. R2 and R3 stalked, R4 and R5 long stalked in P. strigosa, 
whereas all branches of R are separate in other Pelecystola species. Additionally, the 
maxillary palpus (Fig. 7b) in P. strigosa has four palpomeres, with a ratio of 2:1:1:1. In 
its allies, such as P. nearctica, there are five palpomeres.

DNA barcode. Five DNA barcodes from four males and one female were gen-
erated and deposited in GenBank and BOLD systems: MW396739/PELE006-20, 
MW396740/PELE007-20, MW396741/PELE008-20, MW396742/PELE009-20, 
MT749676/PELE002-20. For more details see the Suppl. material 1: Table S1.
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Discussion

Our discovery of the new species dates back to 2010. During the preparation of speci-
mens of the subfamily Euplocaminae, the first author found a species possessing bipec-
tinate antennae in the females, which has never been observed in females of Euplocami-
nae. After examining its venation and genitalia structures, we supposed it belonged to the 
genus Pelecystola, as it shared the following characters with species of Pelecystola: deeply 
bilobed uncus and valva in the male genitalia and the paired plume-like signa in the 
female genitalia. However, the valva of the new species lacked the pedunculate pectini-
fer which was considered as a distinctive feature of Pelecystola. It was hoped that DNA 
barcoding might provide better resolution of the generic affiliation of the new species.

In the last few years, we were able to obtain some fresh specimens for DNA extrac-
tion and sequencing. As the genus Pelecystola is morphologically close to Euplocaminae 
and Scardiinae, in the initial study, we tried to reconstruct a molecular phylogenetic 
tree based on COI sequences partly obtained from our study and partly from pub-
lished data of the two subfamilies from GenBank. The previous result showed the 
new species to form an independent clade, which made it a new genus. However, this 
conclusion was doubted by other experts, as the validity of the new genus was not suf-
ficiently supported. Dr Marko Mutanen pointed out the weaknesses in the analysis and 
provided new evidence that the new species was nested within Pelecystola when the tree 
was built from COI combined with additional sequence data of Tineidae. Following 
his suggestions, we added more COI sequences of Tineidae for analysis, only to find 
that the systematic position of the new species was unstable. It is inadequate to fully 
resolve the generic affiliation of the new species based on only one gene marker and 
very limited species sampling.

We extended our gene selection to include the CAD and wingless genes in addition 
to COI, because the two nuclear markers could provide useful taxonomic information 
within Tineidae in previous studies (Mutanen et al. 2010; Regier et al. 2015). The ge-
neric affiliation of Pelecystola peculiaris sp. nov. was robustly confirmed according to the 
topology of the maximum likelihood tree (Fig. 1) reconstructed using the concatenated 
data set of the three gene fragments. The subfamily affiliation of Pelecystola was not 
resolved in this study. While pioneers have made significant efforts to provide mor-
phology-based hypotheses (Robinson 1988; Robinson and Nielsen 1993; Robinson 
and Tuck 1997; Davis and Robinson 1998) and molecular phylogenetic analyses (Mu-
tanen et al. 2010; Regier et al. 2015) of relationships within Tineidae, more than 800 
species in about 200 genera of Tineidae have been placed in the polyphyletic Myrme-
cozelinae or left unattributed to subfamily (Robinson 2009; Regier et al. 2015). There 
is a remarkable lack of detailed morphological information in most of these species, 
which makes their identification rather difficult. In addition, specimens in collections 
of many species are few and old, and that significantly makes obtaining molecular sam-
ples from them difficult. These problems undoubtedly have impeded a comprehensive 
phylogenetic analysis with combined morphological and molecular evidence.



Lin-Lin Yang & Hou-Hun Li  /  ZooKeys 1046: 189–206 (2021)202

Acknowledgements

We express our thanks to those who took part in the field work and Dr Haili Yu, 
Northwest University, Xi’an, China, for providing specimens. The first author ex-
presses cordial thanks to Dr D.C. Lees, Natural History Museum, London, UK 
(NHM, UK) for helping to examine specimens of Pelecystola strigosa deposited in 
NHM, UK, and to Dr Qingyun Wang, Zhejiang A & F University, Hangzhou, 
China, and Tengteng Liu, Shandong Normal University, Jinan, China for their sug-
gestions on phylogenetic analysis. We thank Dr Erik J. van Nieukerken, Naturalis 
Biodiversity Center, the Netherlands, Dr Hirowatari Toshiya, Kyushu University, 
Japan, and Dr Marko Mutanen, University of Oulu, Finland for their valuable com-
ments and suggestions on the manuscript. This research was supported by the Na-
tional Natural Science Foundation of China (No. 31702034), National Key Basic 
Research Program of Science and Technology of China (No. 2015FY210300), Basic 
Scientific research project (No. 2021ZC45), and Science-Technology Foundation 
for Outstanding Young Scientists (No. 2018YQ18) of Henan Academy of Agricul-
tural Sciences.

References

Barrett RDH, Hebert PDN (2005) Identifying spiders through DNA barcodes. Canadian 
Journal of Zoology 83(3): 481–491. https://doi.org/10.1139/z05-024

Brower AVZ, DeSalle R (1998) Patterns of mitochondrial versus nuclear DNA sequence diver-
gence among nymphalid butterflies: the utility of wingless as a source of characters for phy-
logenetic inference. Insect Molecular Biology 7: 73–82. https://doi.org/10.1046/j.1365-
2583.1998.71052.x

Davis SR, Davis DR (2009) First report of the old world genus Pelecystola in North America, 
with description of a new species (Lepidoptera, Tineidae). ZooKeys 25: 69–78. https://doi.
org/10.3897/zookeys.25.197

Davis DR, Robinson GS (1998) The Tineoidea and Gracillarioidea. In: Kristensen NP 
(Ed.) Lepidoptera, Moths and Butterflies (Vol. 1): Systematics, Evolution, and Bio-
geography. De Gruyter, Berlin. Handbook of Zoology 4(35): 91–117. https://doi.
org/10.1515/9783110804744.91

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R (1994) DNA primers for amplification of 
mitochondrial cytochrome c oxidase subunit I from diverse metazoan invertebrates. Mo-
lecular Marine Biology and Biotechnology 3(5): 294–299.

Gaedike R, Tokár Z (2010) Pelecystola fraudulentella (Zeller, 1852) discovered in Slovakia, a 
third locality record (Tineidae). Nota Lepidopterologica 33(1): 25–29. https://www.biodi-
versitylibrary.org/part/147470/

Gozmány L, Vári L (1973) The Tineidae of the Ethiopian Region. Transvaal Museum Memoir 
18: 1–238.

Guindon S, Dufayard JF, Lefort V, Anisimova M, Hordijk W, Gascuel O (2010) New al-
gorithms and methods to estimate maximum-likelihood phylogenies: assessing the per-



A new species of Pelecystola from China 203

formance of PhyML 3.0. Systematic Biology 59(3): 307–321. https://doi.org/10.1093/
sysbio/syq010

Hall TA (1999) BioEdit: a user-friendly biological sequence alignment editor and analysis pro-
gram for Windows 95/98/NT. Nucleic Acids Symposium Series 41(41): 95–98. https://
www.researchgate.net/publication/200038090

Kumar S, Stecher G, Li M, Knyaz C, Tamura K (2018) MEGA X: Molecular Evolutionary 
Genetics Analysis across computing platforms. Molecular Biology and Evolution 35(6): 
1547–1549. https://doi.org/10.1093/molbev/msy096

Lanfear R, Frandsen PB, Wright AM, Senfeld T, Calcott B (2017) PartitionFinder 2: new 
methods for selecting partitioned models of evolution for molecular and morphologi-
cal phylogenetic analyses. Molecular biology and evolution 34(3): 772–773. https://doi.
org/10.1093/molbev/msw260

Lee S, Brown RL (2006) A new method for preparing slide mounts of whole bodies of Micro-
lepidoptera. Journal of Asia-Pacific Entomology 9(3): 249–253. https://doi.org/10.1016/
S1226-8615(08)60299-X

Li HH (2002) The Gelechiidae of China (I) (Lepidoptera: Gelechioidea). Nankai University 
Press, Tianjin, 504 pp. [In Chinese]

Lindeborg M, Bengtsson BÅ (2009) On the remarkable find of Pelecystola fraudulentella (Zeller, 
1852) in Sweden (Lepidoptera: Tineidae). Entomologisk Tidskrift 130(1): 73–79.

Matsumura S (1931) 6000 illustrated insects of Japan-Empire. Tôkô-shoin, Tokyo, 191 pp. 
[In Japanese]

Meyrick E (1916) Exotic Microlepidoptera 1: 609–640. https://www.biodiversitylibrary.org/
page/10439884

Meyrick E (1920) Microlepidoptera. In: Alluaud C, Jeannel R (Eds) Voyage de Ch. Alluaud 
et R. Jeannel en Afrique Orientale (1911–1912). Résultats scientifiques. Insectes Lépi-
doptères 2: 33–120.

Meyrick E (1937) Exotic Microlepidoptera 5: 65–96.
Meyrick E (1938) Tortricina and Tineina from the National Albert Park. Institut des Parcs 

Nationaux du Congo Belge 14: 3–28.
Moore F (1888) Heterocera continued (Pyralidae, Crambidae, Geometridae, Tortricidae, Tinei-

dae). In: Hewitson WC, Moore F (Eds) Descriptions of new Indian lepidopterous insects 
from the collection of the late Mr. W.S. Atkinson (Part 3). Asiatic Society of Bengal/Taylor 
& Francis, Calcutta/London, 199–299. https://www.biodiversitylibrary.org/page/4824034

Moriuti S (1982) Tineidae. In: Inoue H, Sugi S, Kuroko H, Moriuti S, Kawabe A, Owada M 
(Eds) Moths of Japan. Kodansha, Tokyo, 162–171. [In Japanese]

Mutanen M, Wahlberg N, Kaila L (2010) Comprehensive gene and taxon coverage elucidates 
radiation patterns in moths and butterflies. Proceedings of the Royal Society of London 
B: Biological Sciences 277(1695): 2839–2848. https://doi.org/10.1098/rspb.2010.0392

Nguyen LT, Schmidt HA, von Haeseler A, Minh BQ (2015) IQ-TREE: a fast and effective 
stochastic algorithm for estimating Maximum-Likelihood phylogenies. Molecular Biology 
and Evolution 32(1): 268–274. https://doi.org/10.1093/molbev/msu300

van Nieukerken EJ, Kaila L, Kitching IJ [et al.] (2011) Order Lepidoptera Linnaeus, 1758. In: 
Zhang ZQ (Ed.) Animal biodiversity: an outline of higher-level classification and survey of 
taxonomic richness. Zootaxa 3148: 212–221. https://doi.org/10.11646/zootaxa.3148.1.14



Lin-Lin Yang & Hou-Hun Li  /  ZooKeys 1046: 189–206 (2021)204

Regier JC, Mitter C, Davis DR, Harrison TL, Sohn JC, Cummings MP, Zwick A, Mitter 
KT (2015) A molecular phylogeny and revised classification for the oldest ditrysian moth 
lineages (Lepidoptera: Tineoidea), with implications for ancestral feeding habits of the 
mega-diverse Ditrysia. Systematic Entomology 40(2): 409–432. https://doi.org/10.1111/
syen.12110

Robinson GS (1988) A phylogeny for the Tineoidea (Lepidoptera). Entomologica Scandinavi-
ca 19: 117–129. https://doi.org/10.1163/187631289X00113

Robinson GS (2009) Biology, distribution and diversity of tineid moths, Southdene Sdn Bhd, 
Kuala Lumpur, 143 pp. [16 pls.]

Robinson GS, Nielsen ES (1993) Tineid genera of Australia (Lepidoptera). Mono-
graphs on Australian Lepidoptera, 2. CSIRO, Melbourne, 344 pp. https://doi.
org/10.1071/9780643105102

Robinson GS, Tuck KR (1997) Phylogeny and composition of the Hieroxestinae (Lepidoptera: Ti-
neidae). Systematic Entomology 22: 363–396. https://doi.org/10.1046/j.1365-3113.1997.
d01-47.x

Robinson GS, Tuck KR (1996) A revisionary checklist of the Tineidae (Lepidoptera) of the 
Oriental Region. Occasional Papers on Systematic Entomology 9: 1–29. https://www.
mendeley.com/catalogue/3c329e66-25d5-386d-a60b-0cf497dfa40e/

Robinson GS, Tuck KR, Shaffer M (1994) A field guide to the smaller moths of South-East 
Asia. Malaysian Nature Society, Kuala Lumpur, 309 pp. [51 figs, 32 pls]

Sakai M (2002) Systematic study of the family Tineidae of Japan (Insecta: Lepidoptera). Un-
published PhD thesis. Kyushu University, Japan.

Sakai M (2013) Tineidae. In: Hirowatari T, Nasu Y, Sakamaki Y, Kishida Y (Eds) The Standard 
of Moths in Japan III. Gakken Education Publishing, Tokyo, 118–135. [In Japanese]

Simon CF, Frati F, Beckenbach AT, Crespi BJ, Liu H, Flook PK (1994) Evolution, weighting, 
and phylogenetic utility of mitochondrial gene sequences and a compilation of conserved 
polymerase chain reaction primers. Annals of the Entomological Society of America 87(6): 
651–701. https://doi.org/10.1093/aesa/87.6.651

Wahlberg N, Wheat CW (2008) Genomic outposts serve the phylogenomic pioneers: design-
ing novel nuclear markers for genomic DNA extractions of Lepidoptera. Systematic Biol-
ogy 57(2): 231–242. https://doi.org/10.1080/10635150802033006

Zhang D, Gao F, Jakovlić I, Zou H, Zhang J, Li WX, Wang GT (2020) PhyloSuite: an inte-
grated and scalable desktop platform for streamlined molecular sequence data management 
and evolutionary phylogenetics studies. Molecular Ecology Resources 20(1): 348–355. 
https://doi.org/10.1111/1755-0998.13096



A new species of Pelecystola from China 205

Supplementary material 1

Table S1. Specimen data and GenBank accessions
Authors: Lin-Lin Yang, Hou-Hun Li
Data type: species data
Copyright notice: This dataset is made available under the Open Database License 

(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, provided that the 
original source and author(s) are credited.

Link: https://doi.org/10.3897/zookeys.1046.68329.suppl1

Supplementary material 2

Table S2. Species used in the phylogenetic analysis, with GenBank and BOLD 
references
Authors: Lin-Lin Yang, Hou-Hun Li
Data type: molecular data
Copyright notice: This dataset is made available under the Open Database License 

(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, provided that the 
original source and author(s) are credited.

Link: https://doi.org/10.3897/zookeys.1046.68329.suppl2

Supplementary material 3

Table S3. List of forward (F) and reserve (R) primers with annealing temperature 
used in PCR amplification
Authors: Lin-Lin Yang, Hou-Hun Li
Data type: molecular data
Copyright notice: This dataset is made available under the Open Database License 

(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, provided that the 
original source and author(s) are credited.

Link: https://doi.org/10.3897/zookeys.1046.68329.suppl3



Lin-Lin Yang & Hou-Hun Li  /  ZooKeys 1046: 189–206 (2021)206

Supplementary material 4

Table S4. PCR reaction system
Authors: Lin-Lin Yang, Hou-Hun Li
Data type: molecular data
Copyright notice: This dataset is made available under the Open Database License 

(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, provided that the 
original source and author(s) are credited.

Link: https://doi.org/10.3897/zookeys.1046.68329.suppl4

Supplementary material 5

Table S5. PCR thermal cycling
Authors: Lin-Lin Yang, Hou-Hun Li
Data type: molecular data
Copyright notice: This dataset is made available under the Open Database License 

(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow users to freely share, modify, and 
use this Dataset while maintaining this same freedom for others, provided that the 
original source and author(s) are credited.

Link: https://doi.org/10.3897/zookeys.1046.68329.suppl5


