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Abstract

Two new genera of Oodini LaFerté-Sénectére, 1851 are described: Bamaroodes gen. n. 
(type species: Hololeius cyaneus Facchini, 2011) for Bamaroodes cyaneus (Facchini, 
2011), comb. n., here placed in tribe Oodini and removed from Chlaeniini Brullé, 1834; 
and Thaioodes gen. n. (type species: Thaioodes piceus sp. n.) for Thaioodes piceus sp. n. 
(type locality: Khon Kaen, Thailand). The new genera are closely related and belong to 
the same lineage as evidenced by the following combination of characters: body shape 
semi-elongate; discal setiferous pore lacking in interval 3 of elytra; mesocoxa without 
lateral seta; tarsomere 5 setose ventrally; joints of the claws of tarsomere 5 parallel, situ-
ated closely to each other. The two genera are readily distinguished from one another by 
a number of distinct characters.

Further, the tribal position of two other genera is reconsidered. The monospecific 
Hololeius LaFerté-Sénectére, 1851 is redescribed and its current placement within Ch-
laeniini is confirmed, though it might be distantly related to the two new genera. Analysis 
of character states in species of Holosoma Semenov, 1889 leads me to transfer the genus 
from Oodini to Chlaeniini. Pictures of the taxa dealt with here are provided, includ-
ing habitus, external characters, and genitalia. In addition, all the genera of the Oodini 
from the Oriental Region, including genera of Oriental Chlaeniini with oodine facies, are 
keyed for the first time.

Key Words

Carabidae
Chlaeniini
Oodini
new genera
new species
new combination
new transfers
Myanmar
Thailand

Introduction

The Oriental fauna of Oodini has not been examined by 
taxonomists for a long time. Its representatives were re-
viewed by LaFerté-Sénectére in 1851, who assigned six 
Indian and one Javanese species to Oodes Bonelli, 1810. 
Today the same species are arranged in six different gen-
era of the tribe (Lorenz 2005). A second work of impor-
tance regarding the discussed fauna is the posthumous 
revision of Chaudoir (1882, 1883) that, even though old 
and out of date, is still the only worldwide review of the 
tribe. Subsequently other works appeared on this topic, 
among the more important being those of Bates (1892), 
Andrewes (1923, 1940), and Louwerens (1951). The only 
study entirely devoted to the Oriental Oodini is that of 
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Andrewes (1940). This author described seven new spe-
cies and keyed most of the known species from the Indi-
an subcontinent and Southeast Asia. Andrewes treated all 
the species as belonging to Oodes. Today the same taxa 
are classified into the genera Brachyodes Jeannel, Nano-
diodes Bousquet, Oodes, and Pseudosphaerodes Jeannel 
(Lorenz 2005).

Some works devoted to other biogeographic areas 
are of use for recognition of the Oriental fauna. Habu 
(1956, 1958) published two careful studies on the Jap-
anese Oodini, which include a few taxa shared between 
the Palaearctic and Oriental Region. The same applies to 
the work of Darlington (1968) in regard to taxa from the 
Australasian and Oriental Region. Last, but not least, is 
the revision of the Nearctic Oodini by Bousquet (1996). 
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This work is useful for the making of a modern classifica-
tion of the group in any other region.

Currently 44 oodine species from the Oriental Region 
are classified in 11 genera (Holosoma Semenov exclud-
ed). I add two more genera and two more species that will 
be discussed in detail in this work (Table 1). Undoubted-
ly, the status of some taxa needs verification, so this study 
should be considered a preliminary attempt to contribute 
to a better recognition of the taxa of Oodini in the region.

The main reason for doing this work is the finding of 
two unusual oodine-like specimens in MNHUB from 
Thailand, one of them found to be conspecific with Ho-
loleius cyaneus Facchini, 2011. The samples had been 
collected with light traps by Dr Sastri Saowakontha and 
donated to MNHUB by Prof. Dr Hans-Jürgen Bremer, a 
specialist on Tenebrionidae. A careful study of the two 
specimens has revealed that each of them belongs to a 
separate genus, and that H. cyaneus is not congeneric 
with H. ceylanicus (Nietner, 1856), the type species of 
the genus. In addition, the study of specimens of Holos-
oma and a review of published descriptions revealed that 
this genus is does not belong to the Oodini, and should be 
transferred to Chlaeniini.

Material and methods

This study is based upon the examination of type and 
non-type material of species from the following genera 
of Oodini: Brachyodes Jeannel, 1949; Holcocoleus Chau-
doir in Oberthur, 1883; Holosoma Semenov, 1889; Lon-
chosternus LaFerté-Sénectére, 1851; Miltodes Andrewes, 
1922; Nanodiodes Bousquet, 1996; Oodes Bonelli, 1810; 
Oodinus Motschulsky, 1864; Protopidius Basilewsky, 
1949; Simous Chaudoir, 1882; Systolocranius Chaudoir, 
1857; and two the new genera described below. The ho-
lotypes of the type species of genera Brachyodes, Holco-
coleus, Miltodes, Protopidius, Simous and Systolocranius 
were studied. In addition, I have studied many taxa of 
Chlaeniini, representing samples of the Palearctic, Ori-

ental, and Afrotropical regions. The examined material 
was provided by EU natural history museums (BMNH, 
MNHN, MRAC, NBC, NMNHS, and NMW) and it was 
investigated in 2007-2013. Many references, among them 
Chaudoir (1882, 1883), Sloane (1910), Andrewes (1940), 
Jeannel (1949a), Basilewsky (1953), Darlington (1968), 
Erwin (1974), Spence (1983), Kirschenhofer (1995), and 
Bousquet (1996), were carefully studied.

The measurements and drawings of the dorsal view of 
the aedeagus were made using an Olympus SZ 60 stere-
oscopic microscope. The rest of the drawings were taken 
with a Carl Zeiss Jena Technival 2 stereoscopic micro-
scope. The photographs were made with a Zeiss Stemi 
2000 microscope equipped an AxioCam ERc 5s camera.

The measurements are made as previously described 
by the author (Guéorguiev 2013).

Abbreviations of the repositories of the specimens 
herein studied are:

BMNH	 Natural History Museum, London, United 
Kingdom (Max Barclay, Beulah Garner)

IZAS	 Institute of Zoology, Chinese Academy of 
Science, Beijing, China (Hongbin Liang)

MNHN	 Muséum National d’Histoire Naturelle, Paris, 
France (Thierry Deuve, Azadeh Taghavian)

MNHUB	 Museum für Naturkunde der Humboldt-Uni-
versität, Berlin, Germany (Manfred Uhlig, 
Bernd Jaeger)

MRAC	 Musee Royal de l’Afrique Centrale, Tervuren, 
Belgium (Marc De Meyer)

NBC	 Naturalis Biodiversity Center, Leiden, The 
Netherlands (Ben Brugge)

NMNHS	 National Museum of Natural History, Sofia, 
Bulgaria (Borislav Guéorguiev)

NMW	 Naturhistorisches Museum Wien, Vienna, 
Austria (Harald Schillhammer)

CFa	 Coll. Sergio Facchini, Piacenza, Italy

The distribution map was made using the online map-
ping software SimpleMappr (©David P. Shorthouse).

Table 1. List of the Oriental genera of Oodini, their species number and distribution.

Genera Species Distribution (incl. unpublished data)
Anatrichis LeConte, 1853 3 Indian subcontinent, Myanmar, Philippines
Bamaroodes B. Guéorguiev, gen. n. 1 Myanmar, Thailand
Brachyodes Jeannel, 1949 4 whole region
Holcocoleus Chaudoir in Oberthur, 1883 2 India (Tamil Nadu), Ceylon
“Holosoma boettcheri Jedlička, 1936” 1 Philippines
Megaloodes Lesne, 1896 1 SE Thailand, E Cambodia
Miltodes Andrewes, 1922 1 India, Thailand, Sumatra
Nanodiodes Bousquet, 1996 3 Ceylon, SE Asia, Indonesia, Philippines
Oodes Bonelli, 1810 16 whole region
Oodinus Motschulsky, 1864 1 Vietnam, Sumatra, Moluccas, Philippines
Pseudosphaerodes Jeannel, 1949 2 Myanmar, Philippines
Simous Chaudoir, 1882 9 whole region east of Bengal
Systolocranius Chaudoir, 1857 1 “Bengal”: MNHUB; “Ind. or.”: NMW
Thaioodes B. Guéorguiev, gen. n. 1 Thailand
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Taxonomy

CHLAENIINI Brullé, 1834

Tribal diagnosis. Mandibular scrobe without seta near 
anterior margin of excavation, mesocoxal cavities con-
junct (mesepimeron does not reach middle coxal cavity), 
metepisternum separated from metepimeron by distinct 
suture, and parameres without setae, with left paramere 
“conchoid”, therefore a member taxon of Conchifera 
Jeannel, 1941 (Jeannel 1949b: 1047); head with one pair 
of supraorbital setae, its capsule “normal”, i.e. without 
annular constriction behind eyes and with ultimate max-
illary palpomere elongate and well-centered with respect 
to penultimate palpomere, pronotum usually without 
anterolateral setae, anterior coxal cavities biperforate, 
elytron with internal plica, metepisternum laterally coa-
dunate with elytral epipleuron, middle femur posterior 
margin without longer setae, metacoxa lacking posterior 
seta, and median lobe of aedeagus in lateral view long 
and considerably bent, with basal bulb decreased, indi-
cate a member taxon of Callistidae Jeannel, 1941 (Jean-
nel 1949b: 1051); tegument largely punctate and pubes-
cent, antennomere 3 densely pubescent or at least with 
a few short, scattered setae (in addition to apical setae), 
elytron with intervals 7 and 8 not fused and not forming 
ridge posteriorly, stria 7 distinct to apex, stria 8 not deeper 
than other striae, and interval 9 normal (not transformed), 
wider or narrower, are other features peculiar to tribe.

Hololeius LaFerté-Sénectére, 1851

Type species. Chlaenius nitidulus Dejean, 1826
Diagnosis. Small to medium-sized specimens (11–13 

mm) for Oriental chlaeniines, with the following charac-
ters: habitus semi-elongate; color mostly olivaceous; in-
tegument punctate and pubescent, pubescence denser on 
sides of elytra and on sides of abdomen, less developed, 
scattered or lacking on rest of body; head with conspic-
uously large eyes and minute tempora; penultimate seg-
ment of labial palpomere without setae; antennomeres 1-3 
lighter than other antennomeres, scape and pedicel gla-
brous, antennomere 3 with a few fine and scattered setae; 
pronotum subquadrate, without protruded angles, with 
basal margin laterally oblique towards posterior angle; 
elytra more densely pubescent and punctate laterally and 
apically, with only a few hairs basally and on disc; striae 
1-7 of elytra punctiform; striae 5-7 obliterated anteriorly; 
stria 8 linear, somewhat more impressed than other striae; 
mesocoxa with two long setae, one lateral seta and one 
posteromedial seta; sterna 4-5 with pair of long ambula-
tory setae, sternum 3 without such setae; last abdominal 
sternum with two pores in male, four pores in female; 
male protarsomeres 1-3 longer than wide and with protar-
somere 1 longer than each of following two protarsomeres 
separately; tarsomere 5 of all legs setose ventrally.

Taxonomic position. LaFerté-Sénectére (1851: 274) 
proposed Hololeius for Chlaenius nitidulus Dejean, 1826, 

due to: 1, pronotum at the base narrower than the base 
of elytra; 2, lack of pubescence; 3, antennomere 3 not 
longer than subsequent antennomeres. He placed the ge-
nus in tribe Oodini LaFerté-Sénectére, 1851, concluding: 
“C’est-à-dire qu’à l’exception de la largeur du corselet, 
cet insecte réunit tout les charactèrs à l’aide desquels 
nous avons séparé les Oodites des Chlaœnides.”. In terms 
of the present knowledge, I can state that the first and 
third characters are true, but not the second one. When 
examined it was found that H. ceylanicus has the integ-
ument partially and diffusely punctate and pubescent, 
both dorsally and ventrally. This state is opposed to one 
of the basic features of the Oodini, namely the lack of 
pubescence and lack of extensive punctation of the integ-
ument (Bousquet 1996: 448). Hence, the three characters 
LaFerté-Sénectére mentioned are typical of Chlaeniini. 
The length and ratio of antennomere 3 to the following 
antennomeres is not of tribal significance.

Hololeius is usually placed in the beginning of the 
genera of Chlaeniini (Lorenz 1998, 2005), presumably 
because of some odd features that it possesses. Actually, 
the genus combines characters distinctive for either one 
or the other tribe and the importance of each is discussed 
below (see ‘Affinities’ under Bamaroodes gen. n., ‘Dis-
cussion’).

Hololeius ceylanicus (Nietner, 1856)
Figs 1–11

Chlaenius nitidulus Dejean, 1826: 341 [nec Schrank, 1781]
Chlaenius ceylanicus Nietner, 1856: 385
Hololius (sic!) punctulatus Chaudoir, 1857: 10
Poecilus ornatus Tryon, 1890: 109.

Material examined. 1♂, 1♀, Indonesia, Bali, south 
shore of Danau Buyan Lake, 1250 m, 11.VII.1991, Balke 
& Hendrich leg. (NMNHS).

Diagnosis. Same as the generic diagnosis.
Redescription. Habitus. Semi-elongate (Fig. 1). Color. 

Uniformly olive-green on most of dorsal surface, elytra 
light green to coppery at apex; venter black; elytral epi-
pleura reddish; palpi, legs, antennomeres 1–3 and base of 4 
red-yellow. Microsculpture. Reduced on most of surface, 
isodiametric on interval 9 and on medial intervals posteri-
orly, transverse on proepisternum. Punctation and pubes-
cence. Head finely and densely punctate dorsally, slightly 
rugose at sides and posteriorly; pronotum and elytra with 
punctures coarser and more scattered than punctures on 
head; pronotum more densely punctate laterally and basal-
ly, less densely punctate apically, with a few hairs on disc; 
elytra more densely pubescent and punctate laterally and 
apically, with only a few hairs basally and on disc; pros-
ternum, mesepisternum, metasternum, and metepisternum 
glabrous medially, sparsely to moderately punctate and pu-
bescent laterally; abdominal sterna 1–2 sparsely punctate 
and pubescent, sterna 3–6 sparsely punctate and pubescent 
medially, more densely punctate and pubescent laterally. 
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Head. Frons with punctiform impressions and one pair of 
setiferous punctures. Labrum with six setae along anterior 
margin. Clypeus with a pair of setae. Labial palpomere 
glabrous. Mentum tooth truncate apically, bordered pos-
teriorly. Pronotum. Subrectangular, without protruded an-
gles, with anterior margin slightly shorter than posterior 
margin, posterior margin laterally oblique towards poste-
rior angle; margins finely bordered laterally and lateroapi-
cally, border obliterated on anterior margin medially, basal 
margin not bordered; anterolateral setae lacking, poster-
olateral setae present; two laterobasal impressions faint, 
sublinear. Elytra. Striae 1–7 fine, punctiform (Figs 1–3); 
striae 5–7 obliterated basally (Fig. 2); stria 7 perceptible to 
apex (Fig. 3); stria 8 linear, not or hardly deeper than other 
striae, well-impressed along most of its length, depressed 
only apically (Figs 2–3); parascutellar striola fine, puncti-
form like striae 1–7, located between suture and stria 1. In-
tervals 7 and 8 separate to apex (Fig. 3); interval 9 distinct 
nearly to apex (Figs 2–3). Parascutellar pore present; dis-

cal setiferous pores lacking. Ventral surface (thorax and 
abdomen). Intercoxal process of prosternum unbordered, 
glabrous and impunctate. Mesosternum profoundly con-
cave. Metepisternum laterally coadunate with elytral epi-
pleuron. Sternum 3 without ambulatory setae, sterna 4-5 
with pair of long ambulatory setae; apical sternum with 
two setae in male, four in female. Legs. Relatively long 
and slender. Mesocoxa with two setae, one lateral and one 
posteromedail. Metacoxa with anterior pore; metafemur 
with a few short setae on dorsal surface. Tarsomere 5 se-
tose ventrally. Male genitalia. Median lobe of aedeagus 
large, strongly curved laterally, with complex internal 
structure (Figs 4–5); basal part small, narrow, with small 
bulb and concave orifice in lateral aspect, curved rectan-
gularly towards massive and broadened medial part, from 
there toward apical lamella gradually narrowed, and then 
slightly raised distally (Fig. 4); median lobe long, straight, 
slightly asymmetrical in dorsal aspect, with left side ob-
tusely angled and more concave before apex and right side 

Figures 1–3. Hololeius ceylanicus (Niether, 1856) from Danau Buyan Lake, Bali, Indonesia, female. 1. Habitus; 2–3. Elytra (2. left 
anterolateral view; a – stria 8; b – interval 9; 3. left posterolateral view; a – stria 7; b – interval 9). Scale bars = 2 mm (Fig. 1); = 1 mm 
(Figs 2–3).
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undulating, slightly concave in middle and before apex, 
apical lamella narrow proximally and widened distally 
(Fig. 5); inner sac with three well-chitinized, different-
ly shaped structures: proximal paddle-like sclerite, long 
medial threadlike filament and small distal sclerite on the 
right side easily visible in dorsal aspect (Figs 4–5); para-
meres different in shape, right paramere elongate, thick, 
saddle-like, with short and oblique process internally (Figs 
6–7), left paramere conchoid, with a thick, strongly chiti-
nized and oblique process internally (Figs 8–9). Female 
genitalia. Ovipositor consists of valvifer and stylomere 
(Figs 10–11); distal margin of valvifer with 11–12 setae of 
varying lengths; basal stylomere conical, 1.5 times longer 
than apical stylomere, its ventral surface with 10 long and 
thin setae directed toward apical stylomere; apical sty-
lomere subtriangular, with rounded blade, as wide as basal 
stylomere, provided with 36 long and well-chitinized en-
siform setae (3 dorsomedial, 6 dorsolateral and 27 ventral) 
and with two thick nematiform setae, slightly shorter than 
ensiform setae.

Distribution. Palaearctic Region (Japan, East China), 
Oriental Region (Ceylon, India, South China, Taiwan, 
Philippines, Malaysia, Indonesia), Australian Region 
(New Guinea, northeast and southeast Australia).

Holosoma Semenov, 1889

= Parahololius Heller, 1923: 66 (type species Parahololius 
weigoldi Heller, 1923)

= Parololius Semenov, 1927: 232 [unjustified emendation of 
Parahololius, not in prevailing usage]

Type species. Holosoma opacum Semenov, 1889
Historical remarks. Semenov (1889: 388) proposed 

the generic name Holosoma for H. opacum from South 

Gansu, China. The author placed the genus in “subtribum 
Oodidarum, prope genera Oodes Bon. et Simous Chaud, 
collocandum” (ibid.: 389). This tribal placement has 
been subsequently accepted (Jakobson 1906: 310–311). 
In 1923, Heller (1923: 66) described the genus Paraho-
lolius Heller, 1923, for P. weigoldi Heller, 1923, from 
Sichuan, China. He placed this genus in Chlaeniini, near 
to Hololeius. Shortly afterwards, Semenov (1927: 232) 
proposed [not Basilewsky 1953, as Kirschenhofer 1995: 
77 stated] the synonymy of Parahololius and Holosoma 
and emended the former name to Parololius [according 
to the Article 32.2.3 of ICZN 1999, the change of the 
original name to Parololius is an “unjustified emenda-
tion]. Jedlička (1931: 21-22) described H. rambouseki 
Jedlička, 1931 from Sichuan, China. Andrewes (1935) 
described Chlaenius hedini Andrewes, 1935, from North 
Gansu and Southeast Sichuan, China. He noted, “It does 
not appear to be nearly allied to any other Asiatic spe-
cies.” [of Chlaenius Bonelli, 1810]. Jedlička (1936: 51) 
described Holosoma boettcheri Jedlička, 1936, from the 
Philippines, which is the only known extra-Palaearctic 
record for the genus. Subsequent authors dealing with 
the genus, except for Lorenz (2005), have omitted this 
species. I have seen the holotype of Holosoma boettcheri 
in BMNH and found that it belongs to a different group 
of Oodini. Later, Basilewsky (1953: 153) included Ho-
losoma to the tribe Simoini Basilewsky, 1953, of sub-
family Oodinae (sensu Jeannel, 1949a). Kirschenhofer 
(1995) reviewed the known species (excl. Chlaenius 
hedini and H. boettcheri), adding three more species 
and retaining the tribal affiliation of the genus. Later, he 
synonymized one of his added taxa with H. hedini (Kir-
schenhofer 1998). Recently, Ito (2003, 2012) added five 
more species and one subspecies to the genus and keyed 
all species known at that time. He retained the position 
of the genus within the Oodini.

Figures 4–11. Hololeius ceylanicus (Niether, 1856) from Danau Buyan Lake, Bali, Indonesia. 4–9. Male genitalia (4. median lobe 
of aedeagus, left lateral view; 5. median lobe of aedeagus, dorsal view; 6–7. right paramere, internal and external face; 8–9, left 
paramere, internal and external face); 10–11. Left ovipositor, ventral view (10. photograph; 11. line drawing; as – apical stylomere; 
bs – basal stylomere; dles – dorsolateral ensiform setae; dmes – dorsomedial ensiform setae; ns – nematiform setae; ves – ventral 
ensiform setae; vf – valvifer). Scale bars = 0.3 mm (Figs 4–9); = 0.1 mm (Figs 10–11).
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Taxonomic position. The discussion here is based on 
all the generic and species descriptions (Semenov 1889, 
Heller 1923, Jedlička 1931, Andrewes 1935, Kirschen-
hofer 1995, Ito 2003, 2012) and on the detailed exami-
nation of two specimens. It considers only the characters 
that are significant for the tribal position of Holosoma. 
Excluding H. boettcheri, I am aware that the group is ho-
mogeneous and the main structural features are uniform 
among the species.

1)	 Pronotum posterior margin as wide as basal margin 
of elytra, thus habitus seems semi-oval rather than 
elongate. Atypical of Chlaeniini (but occurs in a few 
species, such as the Nearctic Chlaenius tomentosus 
(Say, 1823); remark by R. Davidson). Typical of 
Oodini, except for the new genera. This condition is 
probably a derived trend within the genus because it 
occurs in most, but not all, species.

2)	 Body dorsally with metallic lustre (greenish, tur-
quoise, bluish, violet to black-blue) on dorsal sur-
face. Habitual to Chlaeniini, since many species 
from this tribe are metallic colored. In the Oodini, a 
metallic hue is present only in Bamaroodes gen. n., 
most species of Simous and a few taxa of Stenocrepis 
Chaudoir, 1857.

3)	 Integument sparsely pubescent dorsally and ventral-
ly. The character is distinctive of Chlaeniini, but it 
is unknown in the Oodini. In the species of Holo-
soma, the dorsal surface of the head, antennomere 
3 (excl. apical setae), pronotum, intervals 8–9 of 
elytra, prosternum, mesepisternum, mesocoxa, me-
sofemur, metasternum, metepisternum, and abdomen 
all have rather fine and scattered punctures (see also 
Kirschenhofer 1995, Ito 2003). Most of the punctures 
are provided with short, yellowish hairs, usually well 
visible under higher magnification. Sparse pubes-
cence is also present on the medial elytral intervals 
posteriorly, though it is much more sporadic than on 
the intervals 8–9.

4)	 Labrum with six setae along anterior margin. This 
feature is typical of Chlaeniini. Although it is present 
in most Oodini, several groups have different seta-
tion of the labrum.

5)	 Clypeus with a pair of setae. The condition is usual 
for Chlaeniini. Although it occurs in most Oodini, 
several groups lack clypeal setae.

6)	 Penultimate labial palpomere with 2-4 spines at front 
margin. Indicative of Chlaeniini (occurs in the most 
of the species). This feature is unknown in the Oodi-
ni. Jedlička (1931: 22) has noted that the penultimate 
labial palpomere in H. rambouseki lack setae, but this 
fact needs verification.

7)	 Terminal labial palpomere with a few fine and short 
setae on lateral margin (see also Ito 2012: 303). Oc-
curs in some Chlaeniini. Unknown in the Oodini.

8)	 Elytral stria 8 shallower than, or as deep as striae 
1-7. Typical of Chlaeniini, except for Hololeius. All 

taxa of Oodini I have studied have stria 8 more or less 
grooved along its extent and deeper than other striae.

9)	 Discal setiferous punctures situated in elytral inter-
vals 3 and 5, or in intervals 3, 5 and 7. There is no 
data for this condition in Chlaeniini, but it is also 
atypical of Oodini. Like point 1, it can be an apotyp-
ic trend within the genus since it occurs in several, 
but not in all species of Holosoma. For example, H. 
hedini, H. heros Kirschenhofer, 1995, and the speci-
mens from Wenxian possess setiferous punctures in 
intervals 3, 5 and 7. H. namikoae Ito, 2012, has such 
punctures only in intervals 3 and 5, and H. rambouse-
ki solely in interval 3. Discal punctures are lacking 
in H. opacum, H. nigritum Ito, 2003, H. imurai, H. 
speciosum Ito, 2003, and H. misaoae Ito, 2012. This 
character has not been described for H. weigoldi.

10)	Elytral intervals 7 and 8 separate (e.g., not fused) 
posteriorly, thus stria 7 perceptible to apex. Typical 
of Chlaeniini. Unusual for Oodini, except for Bama-
roodes gen. n.

11)	Elytral interval 8 not forming ridge laterally. Typical 
of Chlaeniini. Unusual for Oodini, except for Bama-
roodes gen. n.

12)	 Tarsomere 5 of all legs setose ventrally. Typical of Ch-
laeniini. Unusual for Oodini, except for the two new 
genera and a few species of Systolocranius. Among 
the species of Holosoma, the number of the setae var-
ies from two to six on each side of tarsomere 5.

13)	Quinone-like smell defensive secretion. This is one 
of three groups of compounds used for defence in 
the Chlaeniini. It is not found in Oodini. Ito (2003: 
95) noted that the defensive chemical in Holosoma 
is “also the same as that of the genus Chlaenius”. I 
noticed this pungent smell many times when was tak-
ing the specimens from Wenxian out of the test-tube 
and handling them. The odor is identical or similar to 
that existing in the European species of Chlaeniellus 
Reitter, 1908 (Bousquet 1987). Moore (1979: 198-
199) regarded the quinones as one of the most elabo-
rate defensive strategies in the ground beetles.

Thirteen character states are considered. Number 9 
is not counted due to deficient data about its presence 
among other taxa. Six character states, i.e., 2, 3, 6, 7, 8, 
13, are typical for Chlaeniini and are unknown to Oodini. 
Characters 10, 11 and 12 are also typical of the Chlaeniini 
and have a few exceptions in the Oodini. Similarly, char-
acters 4 and 5 are always indicative of Chlaeniini. Most 
genera and species of Oodini also share these two condi-
tions, but there are some important exceptions. Character 
1 is the only one characteristic of Oodini and not typical 
of Chlaeniini.

In conclusion, Holosoma lacks oodine characters but 
does share important traits with the chlaeniines. It is 
therefore removed to a new tribal placement incertae se-
dis within Chlaeniini. The precise affinity of the genus 
within the tribe remains unresolved.
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Holosoma sp.
Fig. 12

Material examined. 1♂, 1♀, China, Gansu, Wenxian, 
Shangde Hendan, 848 m, 27.VI.2012, Liang Hongbin 
leg. (NMNHS).

Notes. The specimens seem closer to taxa from south 
Gansu with pores in intervals 3, 5 and 7 (i.e., H. hedini 
and H. heros), but further work is needed to clarify their 
precise position.

OODINI LaFerté-Sénectére, 1851

Tribal diagnosis. Mandibular scrobe without seta near 
anterior margin of excavation, mesocoxal cavities con-
junct (mesepimeron does not reach middle coxal cavity), 
metepisternum separated from metepimeron by distinct 
suture, and parameres without setae, with left paramere 
“conchoid”, therefore a member taxon of Conchifera 
Jeannel, 1941 (Jeannel 1949b: 1047); head with one pair 
of supraorbital setae, its capsule “normal”, i.e. without 
annular constriction behind eyes and with ultimate max-
illary palpomere elongate and well-centered with respect 
to penultimate palpomere, pronotum usually without 
anterolateral setae, anterior coxal cavities biperforate, 
elytron with internal plica, metepisternum laterally coa-
dunate with elytral epipleuron, middle femur posterior 
margin without longer setae, metacoxa lacking posterior 
seta, and median lobe of aedeagus in lateral view long 
and considerably bent, with basal bulb decreased, indi-
cate a member taxon of Callistidae Jeannel, 1941 (Jean-
nel 1949b: 1051); tegument glabrous, largely impunc-
tate, antennomere 3 glabrous (excluding apical setae), 
posterior margin of pronotum not fringed, elytron with 
stria 7 ended before apex, stria 8 deeper than other striae, 
and interval 9 transformed into marginal gutter partly or 

Figure 12. Holosoma sp., habitus of male from Wenxian, Gansu, 
China. Scale bar = 2 mm.

A key to the genera for adults of Oriental Oodini, including Oriental Chlaeniini with oodine facies

1	 Interval 9 of elytra distinct, not transformed into marginal gutter. Stria 8 neither deeper than other striae (modestly 

deeper only in Hololeius) nor grooved. Integument more or less extensively punctate and pubescent. Antennomere 3 with 

a few short, scattered setae (in addition to apical setae)......................................................................... [Chlaeniini]...2

–	 Interval 9 of elytra transformed into marginal gutter throughout or at least along its anterior two-fifths. Stria 8 deeper 

than other striae, distinctly grooved posteriorly. Integument glabrous, impunctate or restrictedly punctate. Antennom-

ere 3 glabrous (but with apical setae)........................................................................................................... [Oodini]..3

2	 Penultimate segment of labial palpomere with 2–4 spines at front margin. All striae of elytra linear, stria 8 shallower 

than or as deep as other striae. Basal margin of pronotum nearly straight, only briefly rounded at posterior angle. Sterna 

3–5 with pair of long ambulatory setae.................................................................................. Holosoma Semenov, 1889

–	 Penultimate segment of labial palpomere without seta. Striae 1–7 punctiform, stria 8 linear, somewhat deeper than 

other striae (Figs 2–3). Basal margin of pronotum laterally oblique towards posterior angle. Sterna 4–5 with pair of long 

ambulatory setae, sternum 3 without such setae.......................................................Hololeius LaFerté-Sénectère, 1851

3	 Tarsomere 5 setose ventrally. Mesocoxa lateral margin without seta. Body semi-elongate. Anterior and posterior mar-

gins of pronotum with similar widths. Claws nearly parallel (Figs 15–16, 21–22)......................................................... 4

–	 Tarsomere 5 glabrous ventrally. Mesocoxa lateral margin with one or a few setae. Body elliptic or broadly oval. Anterior 

and posterior margins of pronotum with dissimilar widths. Claws widely separated..................................................... 5

throughout, add traits peculiar to tribe (all genera, except 
for Bamaroodes gen. n., have also elytron with intervals 7 
and 8 fused and forming a ridge posteriorly).
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4	 Elytra two-colored, mostly black with bluish hue, with yellow apical band (Fig. 13). Striae 2–7 obliterated apically; inter-

vals 7 and 8 not fused posteriorly (Figs 15–16). Intervals uniformly flat throughout; interval 8 not forming a ridge pos-

teriorly; interval 9 transformed into marginal gutter only anteriorly, distinct on posterior three fifths of elytra; marginal 

gutter ended before apex of elytron (Figs 14–16). Pronotum distinctly wider than long (PW/PL: 1.24–1.37), with sides 

finely bordered throughout; posterolateral setae present. Prosternal process unbordered................ Bamaroodes gen. n.

–	 Elytra unicolored, blackish (Fig. 19). Striae distinct toward apex; intervals 7 and 8 fused posteriorly (Figs 21–22). Inter-

vals convex posteriorly; interval 8 forming a ridge posteriorly; interval 9 transformed into marginal gutter throughout; 

marginal gutter distinct to apex of elytron (Figs 20–22). Pronotum slightly wider than long (PW/PL: 1.18), with sides not 

bordered basally; posterolateral setae lacking. Prosternal process bordered........................................Thaioodes gen. n.

5	 Labrum with three pores on anterior margin, central pore bearing two or four connate setae....................................... 6

–	 Labrum with six pores on anterior margin, each pore bearing a separate seta........................................................... 10

6	 Clypeus without setae. Mesepisternum without apodemal pit. Length of body 5–16 mm.............................................. 7

–	 Clypeus with two setae. Mesepisternum with apodemal pit (in Miltodes pit very small). Length of body 3–5 mm.......... 9

7	 Smaller species, length of body less than 10 mm............................................................... Nanodiodes Bousquet, 1996

–	 Larger species, length of body more than 13 mm....................................................................................................... 8

8	 Elytra with striae 1–7 distinctly grooved, crenulated and complete; interval 3 with two discal punctures........................ 	

....................................................................................................................................... Systolocranius Chaudoir, 1857

–	 Elytra with striae extremely fine and smooth, stria 6 shortened, stria 7 obliterated; interval 3 without discal punctures....	

................................................................................................................................................. Megaloodes Lesne, 1896

9	 Head around 2.5 times narrower than width of base of pronotum. Apodemal pits very small, indistinct, with minute 

apertures. Interval 3 of elytra without discal setiferous punctures............................................Miltodes Andrewes, 1922

–	 Head around two times narrower than width of base of pronotum. Apodemal pits deep, with wide apertures. Interval 3 

of elytra with two small setiferous discal punctures.............................................................Oodinus Motschulsky, 1864

10	 Clypeus without setae.............................................................................................................Anatrichis LeConte, 1853

–	 Clypeus with two setae............................................................................................................................................. 11

11	 Parascutellar striola of elytra vestigial or absent..........................................................Pseudosphaerodes Jeannel, 1949

–	 Parascutellar striola of elytra complete.....................................................................................................................12

12	 Protibia with lateral groove on external side. Interval 8 of elytra distinctly narrower than interval 7 (half as much behind 

shoulder to much narrower toward apex).................................................................................................................. 13

–	 Protibia without lateral groove on external side. Interval 8 of elytra as wide as or only slightly narrower than interval 7...... 14

13	 Interval 8 of elytra carinate behind shoulder....................................................................... Holcocoleus Chaudoir, 1883

–	 Interval 8 of elytra as flat as internal intervals........................................................................ Brachyodes Jeannel, 1949

14	 Mentum tooth subtriangular or triangular, rounded or pointed anteriorly. Non-metallic coloration....Oodes Bonelli, 1810

–	 Mentum tooth sub-trapezoidal, truncate or emarginate anteriorly. Mostly metallic coloration (excl. Simous nubilis 

Andrewes, 1933)..................................................................................................................Simous Chaudoir, 1882

Bamaroodes gen. n.
http://zoobank.org/0209BE0A-64A2-46B9-BAFB-92BC758D1189

Type species. Hololeius cyaneus Facchini, 2011
Diagnosis. Medium-sized species (8.0-8.5 mm) for 

Oriental oodines; habitus semi-elongate; color cyaneus 
on head and pronotum, piceocyaneus on elytra, with yel-
lowish apical band, piceous to rufopiceous on ventral 
surface, scape, palpi, tibiae, and tarsomeres red-yellow to 
yellow; microsculpture isodiametric; integument of body 
glabrous and impunctate dorsally and ventrally, (only 
disc of head moderately punctate and striate laterally); 
head with conspicuously large eyes and minute tempora; 
frons with punctiform impressions and one pair of punc-
tures; labrum with six setae along anterior margin; cly-
peus with two setae; labial palpomere glabrous; mentum 
tooth rounded anteriorly, bordered posteriorly; pronotum 
moderately transverse, without protruded angles, with 
anterior and posterior margins of similar width; sides of 
pronotum finely bordered throughout; anterolateral se-
tae lacking, posterolateral setae present; laterobasal im-

pressions of pronotum faint, sublinear; elytra with fine 
striae, 1-7 obliterated apically, 5-7 obliterated basally; 
stria 7 separate to apex (not joined to stria 8), scarcely 
noticeable apically; stria 8 deeper than other striae, mod-
erately grooved along posterior half; parascutellar striola 
well-developed, long, located between suture and stria 1; 
intervals uniformly flat and smooth throughout; intervals 
7 and 8 not fused posteriorly, interval 8 not forming ridge 
externally; interval 9 transformed into marginal gutter at 
anterior two fifths of elytra, distinct on posterior three 
fifths; parascutellar pore present; discal pores in interval 
3 lacking; interval 7 with two subapical pores; prosternal 
process unbordered; marginal gutter ended before apex 
of elytron; mesosternum concave; metepisternum later-
ally coadunate with elytral epipleuron; sterna 4-5 with 
pair of minute ambulatory setae; apical sternum with two 
marginal pores in female; mesocoxa without lateral seta, 
with posteromedial one; metacoxa with anterior pore; 
mesofemur without posterior setae; metafemur glabrous 
or with single pore on dorsal surface; tarsomere 5 of all 
legs setose ventrally.

http://zoobank.org/0209BE0A-64A2-46B9-BAFB-92BC758D1189
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Etymology. A compound word, based on the ethnic 
name of the people in the region where the type species 
was first found, Bamar, and Oodes (for its etymology see 
Bousquet 2012: 955). It is treated as a Latin masculine.
Affinities. In 2011, Facchini described eight new species 

of Chlaeniini from the Afrotropical and Oriental region, 
among them Hololeius cyaneus from Myanmar (Facchini 
2011: 350-351). The author noted also that the holotype 
of the species has sympatrically been collected with speci-
mens of H. ceylanicus, the type species of the genus. Fac-
chini differentiated the latter from the former by: 1, size 
of the body; 2, coloration of the integument, including the 
color of femora and epipleura; 3, shape of the pronotum; 4, 
shape and striation of the elytra; 5, punctuation of the ely-
tral intervals; 6, chaetotaxy of the last abdominal sternum 
in the females; 7, distance between the joints of the claws 
of tarsomere 5. Examination of the paratype and another 
specimen of H. cyaneus from Thailand confirms that these 
distinguishing features are valid (except for the color of 
epipleura, which is not markedly different) and well-cho-
sen for ready differentiation of these taxa. However, they 
are inadequate to give an idea of a more precise systematic 
position of the species, though some of the differences not-
ed by Facchini are of generic value.

Careful study ascertained significant structural differ-
ences between H. cyaneus and H. ceylanicus (Table 2).

Five of the listed character states (1, 2, 3, 9, and 11) are 
of tribal magnitude, though one of them (i.e., attribute 9) 
shows transitional conditions in the two species. All the 
states are characteristic of Oodini and atypical for Chlaeni-

ini (Jeannel 1949a, Bousquet 1996). Point 11 exhibits a 
unique condition in H. cyaneus that is hitherto unknown in 
the two tribes. However, a complete character state trans-
formation of this feature occurs in the Oodini. Except for 
Bamaroodes gen. n., all other examined oodines possess a 
ninth interval of elytra completely transformed into a mar-
ginal gutter throughout. In my view, this special feature 
may be morphological evidence for transition between the 
two tribes, but this needs further examination. The losses 
of the mesocoxa lateral seta (point 13) and parallel position 
of the joints of the tarsal claws (attribute 14) are conditions 
hitherto not found together in the aforementioned tribes. 
Among the Oodini, the three character states occur togeth-
er only in H. cyaneus and Thaioodes gen. n. piceus sp. n. I 
believe that they have arisen as a consequence of a specific 
adaptation and survival strategy for an aquatic manner of 
living. The remaining character states (i.e., 4, 5, 6, 7, 8, 
10, 12, 15, and 16) demonstrate marked differences of a 
grade higher than the grade usual for species from one and 
the same genus. I treat each of these nine differences as of 
generic significance.

In conclusion, there are quite a number of considerable 
morphological differences between Hololeius ceylanicus 
and H. cyaneus, which taken together are cause for the 
separation of the latter in a separate genus. That is why 
Bamaroodes gen. n. is proposed to accommodate this 
species. The new taxon does not share main tribal charac-
ters of chlaeniines but shows important similarities with 
oodines. Bamaroodes cyaneus is therefore removed to a 
new tribal placement within Oodini. The relationships of 
the new genus are discussed below (see ‘Discussion’).

Table 2. Diagnostic character state combinations shown by exemplars of Hololeius ceylanicus and H. cyaneus.

No. Characters Hololeius ceylanicus Hololeius cyaneus
01 Pubescence of integument partly pubescent glabrous
02 Punctuation of integument punctate (Figs 1–3) impunctate (Figs 13–16)
03 Antennomere 3 with a few short and scattered setae glabrous
04 Mentum tooth form anteriorly truncate rounded 
05 PW/PL 1.14–1.15 (Fig. 1) 1.24–1.37 (Fig. 13)

06
Basal margin of pronotum at poste-
rior angles

oblique (Fig. 1) gradually rounded (Fig. 13)

07 Pronotum
bordered laterally and lateroapically, not bor-
dered medioapically and basally (Fig. 1)

bordered throughout (Fig. 13)

08 Elytral striae 1–8 1–7 punctate, 8 impunctate (Fig. 2) impunctate (Fig. 14)

09 Stria 8 not or hardly deeper than other striae (Figs 2–3)
evidently deeper than other
striae (Figs 14–16)

10 Elytral intervals punctate (Figs 2–3) impunctate (Figs 14–16)

11 Interval 9 distinct throughout
transformed into marginal gutter along anterior 2/5 of elytra, 
distinct in posterior 3/5

12 Number of umbilicate pores 23–25 15–16
13 Mesocoxa lateral margin with one long seta without seta
14 Joins of claws opposite, distantly situated from each other nearly parallel, closely situated to each other (Figs 14–15)

15
Number of pores on last sternum in 
female

four pores two pores

16 Apical stylomere of ovipositor

subtriangular, as wide as basal stylomere, with 
36 long ensiform setae at dorsomedial, dorsolat-
eral and ventral position, and with nematiform 
setae, shorter than ensiform setae (Figs 10–11)

subelongate, nearly twice as narrow as basal stylomere, 
with 11 short ensiform setae at dorsomedial and dorsolateral 
position, and with nematiform setae, nearly twice as long as 
ensiform setae (Figs 17–18)
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Bamaroodes cyaneus (Facchini, 2011), comb. n.

Fig. 8 (Facchini 2011: 337); Figs 13–18, 29 (present work)

Hololeius cyaneus Facchini, 2011: 350 (type locality: “Myanmar, 
Rangoon”)

Type material. Paratype ♀, “XII.1996 Burma Rangoon 
Klícha M. Lgt.” [printed, white], “Mesosterno solcato 
sulle linea mediana cavita coxali … biperforate.” [hand-
written, white], “Paratype Hololeius cyaneus n. sp. Det. 
Facchini 2011” [printed, red], “Bamaroodes cyaneus (Fac-
chini) det. B.Guéorguiev 2014” [printed, white] (CFa).

Other material examined. 1♀, “NO-Thailand 
Khon Kaen 26.1.1981 lux leg. S.Saowakontha” [print-
ed, white], “Bamaroodes cyaneus (Facchini, 2011) det. 
B.Guéorguiev 2014” [printed, white] (MNHUB).

Diagnosis. Same as the generic diagnosis.
Redescription (based on female sex). Habitus. Body 

semi-elongate, moderately convex (Fig. 13); tegument 

wholly glabrous (excl. antennomeres 4–11), smooth, only 
disc of head moderately punctate and wrinkled. Measure-
ments (data for paratype in parentheses brackets). BL: 
8.5 (8.2) mm; BW: 3.65 (3.6) mm. Ratios. PW/HW: 1.39 
(1.5); PW/PL: 1.24 (1.37); PbW/PaW: 1.34 (1.31); EW/
PW: 1.59 (1.54); EL/EW: 1.38 (1.28). Color. Head and 
pronotum dark with strong bluish reflection, elytra mostly 
blackish with slight bluish color, with oblique yellow api-
cal band (starting externally at apical fourth of elytron and 
directed obliquely to apical ninth of suture), mouthparts 
and femora dark reddish, tibia and tarsi red-yellow, palpi, 
antennomeres 1-3 and base of antennomere 4 yellowish, 
antennomeres 4-11 blackish. Microsculpture. Isodiamet-
ric on whole dorsal and most of ventral surface of body, 
transverse on prosternum medially and prosternal process, 
meso- and metacoxa, and metatrochanter. Lustre. Dorsal 
and ventral surfaces shiny. Head. Slightly narrower with 
respect to pronotum; disc moderately punctate and slightly 
wrinkled laterally, with a pair of supraorbital setae, fron-
tal furrows indistinct; eyes fairly large, very prominent, 

Figures 13–16. Bamaroodes gen. n. cyaneus (Facchini, 2011) from Khon Kaen, Thailand, female. 13. Habitus; 14–16. Elytra (14. 
left anterolateral view; a – distinct interval 9; b – transformed interval 9 into marginal gutter; 15. left posterolateral view; a – deep-
ened stria 8; b – distinct interval 9; c – parallel joints of tarsal claw of left middle leg; 16. posterodorsal view; a – parallel joints of 
tarsal claw of right middle leg; b – obliterated striae 1–7 and flat intervals; c – lack of marginal gutter at apex). Scale bars = 2 mm 
(Fig. 13); = 1 mm (Figs 14–16).
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with vertical diameter longer than length of antennomere 
1, tempora minute; clypeus punctate, subtrapezoid, with 
distinct clypeal suture, anterior margin slightly concave 
and two pores remote from anterior margin at distance 
as long as two diameters of pores; labrum subrectangu-
lar, with straight anterior margin and six setae removed 
back from margin, four medial setae closer to each other 
than to lateral setae; mandibles moderately large, pointed 
and hooked at apex; maxillae not exceeding mandibles, 
maxillary palpi considerably longer than labial palpi, with 
glabrous and elongate palpomeres, terminal palpomere 
slightly fusiform, palpomere 2 longer than 4; labium not 
fused, with distinct suture between mentum and submen-
tum, mentum emarginate, with two setae, distinct labial 
pits, anterior margin bordered, median tooth large, simple, 
widely rounded at tip, and short epilobes, exceeding men-
tum tooth anteriorly; submentum with four long setae, two 
basal and two lateral, distance between two basal setae at 
least three times longer than distance between basal and 
lateral seta, basal setae longer than lateral ones and as long 
as transverse length of mentum; ligula broadened apically, 
its anterior margin with two long ventral setae, paraglossae 
slightly exceeding ligula in front, labial palpi elongate, gla-
brous, terminal palpomere slightly fusiform, penultimate 
palpomere slightly shorther than terminal one; antennae 
filiform, with antennomeres 1–3 and base of 4 glabrous, 
stipes 1.1 times longer than antennomere 3, with dorsal 
seta distally, pedicel with one ventral seta, antennomere 3 
with six apical setae. Pronotum. Semi-round to semi-rect-
angular, moderately transverse, wider than long, widest 
before middle, margins with fine border throughout; disc 
slightly convex, smooth, midline finely impressed, longer 
than half pronotal length, not reaching anterior and poste-
rior margins; sides more rounded anteriorly than posteri-
orly, without lateral setae, with laterobasal setae; anterior 
margin slightly concave, shorter than posterior margin, 
anternior angles round, not prominent; posterior margin 
convex laterally and concave medially, posterior angles 
briefly rounded; basal impressions faint, sublinear, paral-
lel. Elytra. Oval, widest at middle, with convex disc; bas-
al margin complete, touching parascutellar striola; sides 
regularly rounded from middle towards base and apex; 
shoulder broadly rounded, without denticle; striae linear, 
impunctate, and moderately impressed for most of length, 
1-7 becoming punctiform and obliterated in apical fifth to 
fourth; striae 5-7 obliterated basally; stria 8 deeper than 
other striae throughout (Figs 14–15); parascutellar striola 
distinct, long, situated between suture and stria 1; inter-
vals wide, flat and smooth throughout; intervals 7 and 8 
separate (not fused) apically (Figs 15–16); interval 9 trans-
formed into marginal gutter at anterior two fifths of elytra, 
distinct on posterior three fifths (Figs 14–15); marginal 
gutter ended at preapical sinuation, before apex of elytron 
(Fig. 16); parascutellar pore present, inside stria 1, close 
to meeting point of striae 1 and 2, discal punctures in in-
terval 3 lacking, stria 7 with two punctures before apex, 
umbilicate series with 15–16 pores. Hind wings. Well-de-
veloped. Ventral surface (thorax and abdomen). Sternal 

part of thorax and abdomen smooth and shiny; intercoxal 
process of prosternum unbordered, prosternal keel moder-
ately protruding posteriorly; mesosternum concave; me-
tepisternum longer than wide, slightly narrowed behind, 
laterally coadunate with elytral epipleuron, with medial 
margin longer than anterior one, lateral margin longer than 
both anterior and medial margins. Abdomen with pair of 
ambulatory setae on sterna 4–5, sternum 6 with pair of 
marginal pores, each pore removed proximally from api-
cal margin a distance about twice as long as diameter of 
pore. Legs. Long and fairly slender; procoxa without seta, 
mesocoxa with single posterior seta, metacoxa with an-
terior pore; pro- and mesotrochanter with one distal seta, 
metatrochanter without seta; profemur anterior, ventral 
and posterior faces glabrous, dorsal face with three-four 
short setae in distal half; mesofemur anterior face with five 
short and thick setae, ventral and posterior faces glabrous, 
dorsal face with 16–18 short, thick setae arranged in two 
rows; metafemur glabrous or with single pore on dorsal 
surface; protarsomere 1 longer than 2 and 3 combined, 
meso- and metatarsomere 1 as long as 2 and 3 combined, 
tarsomere 5 of all legs with two-four pairs of fine setae 
ventrally. Male genitalia. Unknown. Female genitalia. 
Ovipositor consists of valvifer and stylomere (Figs 17–
18); distal margin of valvifer with some long setae; basal 
stylomere subconical, its ventral surface with 10–11 thin 
setae directed to apical stylomere, two medial setae rather 
short, others long (some of lateral setae longer than half 
length of apical stylomere); apical stylomere subelongate, 
nearly twice as narrow as basal stylomere, with 11 short, 
subtriangular, moderately chitinized ensiform setae (3 
dorsomedial and 8 dorsolateral) and two thin nematiform 
setae, nearly twice as long as ensiform setae.

Distribution. Myanmar, Rangoon (Facchini 2011: 
351); Thailand, Khon Kaen Province.

Thaioodes gen. n.
http://zoobank.org/605266A8-7B56-45DE-AD3F-B4B112FCD209

Type species. Thaioodes piceus B. Guéorguiev sp. n.
Diagnosis. Small to medium-sized species (6.7-6.9 

mm) for Oriental Oodini, habitus semi-elongate; color 
piceous on dorsal and ventral surface, with slight bluish 
color dorsally, antennomeres 1-3 of antennae, palpi, tibi-
ae, tarsomeres red-yellow to yellow; microsculpture iso-
diametric; tegument completely glabrous and impunctate, 
only disc of head lightly punctate; head with conspicu-
ously large eyes and minute tempora; frons with puncti-
form impressions and one pair of supraorbital punctures; 
labrum with six setae along anterior margin; clypeus 
with two setae; labial palpomere glabrous; mentum tooth 
rounded anteriorly, bordered posteriorly; pronotum sub-
quadrate, rounded, without protruded angles, with ante-
rior and posterior margins of nearly equal width; sides 
of pronotum bordered apically and laterally, not bordered 
basally; anterolateral and posterolateral setae lacking; lat-
erobasal impressions faint, sublinear; elytra with well-im-
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pressed striae, distinct to apex; striae 5–7 obliterated ba-
sally; stria 8 grooved along most of its length, deeper than 
striae 1–7; parascutellar striola well-developed, long, sit-
uated between suture and stria 1; intervals impunctate, 
smooth, subconvex in anterior half, convex posteriorly; 
interval 3 at apex nearly twice as broad as intervals 1 
and 2; intervals 7 and 8 fused posteriorly or not to apex; 
interval 8 (or its substitute interval 7) forming outward 
ridge, moderately elevated, more distinct along posterior 
half of elytra; interval 9 transformed into marginal gutter 
throughout; marginal gutter distinct to apex of elytron; 
prosternal process bordered; mesosternum concave; me-
tepisternum laterally coadunate with elytral epipleuron; 
sterna 4-5 with pair of minute ambulatory setae; apical 
sternum without setae in male; mesocoxa without later-
al seta, with posteromedial seta; metacoxa with anterior 
pore; mesofemur without posterior setae; metafemur gla-
brous; protarsomeres 1 and 3 in males longer than wide, 
tarsomere 2 subquadrate, each with variable number of 
small round adhesive setae with oval discs underneath; 
tarsomere 5 of all legs setose ventrally.

Etymology. A compound word, based on the ethnic 
name of the predominating people in the country where 
the type species was found, Thai, and Oodes (for the ety-
mology of this name see Bousquet 2012: 955). It is treat-
ed as a Latin masculine.
Affinities. Specific characters of the new genus corre-

spond with the basic features of Oodini as far as these have 
been outlined by Jeannel (1949a) and Bousquet (1996): 1, 
integument of body glabrous and largely impunctate; 2, 
antennomere 3 glabrous, excluding apical setae; 3, stria 
8 deeper than other striae; 4, interval 8 forming outward 
ridge posteriorly; 5, interval 9 transformed into marginal 
gutter.

Thaioodes gen. n. is most closely allied to Bamaroodes 
gen. n. (see ‘Discussion’). The former genus differs from 
the latter genus by: 1, tegument unicolored dorsally (vs. 
tegument bicolored dorsally); 2, pronotum slightly wider 
than long (PW/PL: 1.18), with sides partly bordered (vs. 
pronotum distinctly wider than long, PW/PL: 1.24–1.37, 
with sides finely bordered throughout); 3, anterolateral 
and basolateral setae of pronotum lacking (vs. anterolat-
eral seta lacking, basolateral setae present); 4, all striae 

Figures 17–18. Bamaroodes gen. n. cyaneus (Facchini, 2011) from Khon Kaen, Thailand, left ovipositor, ventral view. 17. Pho-
tograph; 18. Line drawing (as – apical stylomere; bs – basal stylomere; dles – dorsolateral ensiform setae; dmes – dorsomedial 
ensiform setae; ns – nematiform setae; vf – valvifer). Scale bars = 0.1 mm.
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of elytra distinct to apex (vs. elytral striae 1–7 obliterat-
ed before apex); 5, stria 7 ending before apex or joining 
stria 8, thus intervals 7 and 8 fused posteriorly (vs. stria 
7 separate before apex, thus intervals 7 and 8 not fused 
posteriorly); 6, intervals convex posteriorly (vs. intervals 
uniformly flat throughout); 7, interval 8 forms ridge pos-
teriorly (vs. interval 8 not forming ridge posteriorly); 8, 
interval 9 transformed into marginal gutter throughout 
(vs. interval 9 transformed into marginal gutter only at an-
terior two fifths of elytron); 9, marginal gutter distinct to 
apex of elytron (vs. marginal gutter ended before apex of 
elytron); 10, umbilicate series of elytra with 19–20 pores 
(vs. umbilicate series with 15–16 pores); 11, prosternal 
process bordered (vs. prosternal process unbordered).

In my estimation, the presented series of differences 
and their opposed states are enough to differentiate T. pi-
ceus sp. n. from B. cyaneus at a generic level.

Thaioodes piceus sp. n.
http://zoobank.org/7DBEBADB-7668-4C93-80D4-12C9F0C60FE2
Figs 19–29

Type material. Holotype ♂, well-preserved (segments 
7-11 of both antennae lacking), mounted on card, geni-
talia dissected and deposited in euparal on a plastic vial 
pinned under the card, “Nordost Thailand Khon Kaen, 
lux 23.11.1980 leg. S.Saowakontha” [printed, white], 
“HOLOTYPE Thaioodes gen. nov. piceus sp. nov. 
B.Guéorguiev des. 2014” [printed, red] (MNHUB).

Diagnosis. Same as the generic diagnosis.
Description (based on male sex). Habitus. Body 

semi-elongate, moderately convex; tegument wholly gla-
brous (excl. antennomeres 4–11), smooth, only disc of 
head finely punctate (Fig. 19). Measurements. BL: 6.8 
mm; BW: 3.1 mm. Ratios. PW/HW: 1.44; PW/PL: 1.18; 
PbW/PaW: 1.25; EW/PW: 1.59; EL/EW: 1.34. Color. 
Body black dorsally and ventrally, mouthparts and femo-
ra reddish, palpi, antenomeres 1–3, base of antennomere 
4, tibia and tarsi yellowish, antennomeres 4–11 blackish. 
Microsculpture. Isodiametric on whole dorsal and most 
of ventral surface (proepisternum, metepisternum, ab-
domen) of body, transverse on prosternum medially and 
prosternal process, meso- and metacoxa, and metatro-
chanter. Lustre. Dorsal and ventral surfaces shiny. Head. 
Somewhat narrower with respect to pronotum; disc fine-
ly punctate, with one pair of supraorbital setae, frontal 
furrows indistinct; eyes fairly large, very prominent, with 
vertical diameter longer than length of antennomere 1, 
tempora minute; clypeus subtrapezoidal, with percepti-
ble clypeal suture, anterior margin slightly concave and 
two pores removed back from anterior margin at distance 
longer than diameter of pores; labrum subrectangular, 
with concave anterior margin and six setae removed back 
from margin, four medial setae closer to each other than 
to lateral setae; mandibles moderately large, pointed and 
hooked at apex; maxillae not exceeding mandibles, max-
illary palpi considerably longer than labial palpi, with 

glabrous and elongate palpomeres, terminal palpomere 
slightly fusiform, palpomeres 2 and 4 nearly of equal 
length; labium not fused, with distinct suture between 
mentum and submentum, mentum emarginate, with two 
setae, indistinct labial pits, anterior margin bordered, me-
dian tooth large, simple, widely rounded at tip, epilobes 
short, slightly exceeding tooth anteriorly; submentum 
with four long setae, two basal setae and two lateral se-
tae, distance between two basal setae at least two times 
longer than distance between basal and lateral seta, basal 
setae longer than lateral ones and as long as transverse 
length of mentum, ligula broadened apically, its anterior 
margin with two long ventral setae, paraglossae round-
ed, distinctly exceeding anterior margin of ligula, labi-
al palpi elongate, glabrous, terminal palpomere slightly 
fusiform, penultimate palpomere slightly shorther than 
terminal palpomere; antennae filiform (antennomeres 
7–11 in both antennae lacking), with antennomeres 1–3 
and base of 4 glabrous, stipes 1.13 times longer than an-
tennomere 3, with dorsal seta distally, pedicel with one 
ventral seta, antennomere 3 with six apical setae. Prono-
tum. Round, nearly as long as wide, widest just before 
middle, margins with fine border apically (border some-
hwat reduced medially), laterally and basally to posterior 
angles, not bordered basally between impressions; disc 
slightly convex, smooth, with midline finely impressed, 
longer than half pronotal length, not reaching anterior 
and posterior margins; sides evenly rounded anteriorly 
and posteriorly, without lateral and laterobasal setae; 
anterior margin slightly concave, somewhat shorter than 
posterior margin, anterior angles rounded, not promi-
nent; posterior margin between basal impressions nearly 
straight, posterior angles completely rounded; basal im-
pressions faint, sublinear, parallel, stretching at distance 
of one third of pronotum length. Elytra. Oval, widest 
about middle, with convex disc; basal margin complete, 
touching parascutellar striola; sides regularly rounded 
from middle towards base and apex; shoulder completely 
rounded, without denticle; striae impunctate, moderately 
impressed, striae 5–7 obliterated basally (Fig. 20); stria 
7 ends before apex (left elytron) or joints stria 8 (right 
elytron) (Fig. 22); stria 8 deeper than other striae, more 
deepened apically than basally (Figs 20–21); parascutel-
lar striola distinct, long, situated between suture and stria 
1; intervals impunctate, smooth, subconvex in anterior 
half, convex posteriorly; interval 3 at apex about twice 
as wide as intervals 1 and 2; intervals 7 and 8 fused pos-
teriorly (left elytron) or interval 7 (replacing interval 8) 
continues to apex (Fig. 22); interval 8 (or its substitute 
interval 7) elevated externally, more pronouncedly along 
posterior half of elytra (Figs 20–22); interval 9 trans-
formed into marginal gutter throughout (Figs 20–21); 
marginal gutter distinct to apex of elytron (Fig. 22); par-
ascutellar puncture present, inside stria 1, close to meet-
ing point of striae 1 and 2; discal punctures in interval 3 
lacking; junction of joined striae 7+8 and marginal gutter 
with two punctures before apex (situated behind last um-
bilicate pore); umbilicate series with 19–20 punctures. 

http://zoobank.org/7DBEBADB-7668-4C93-80D4-12C9F0C60FE2
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Hind wings. Well-developed. Ventral surface (thorax and 
abdomen). Sternal part of thorax and abdomen smooth 
and shiny; intercoxal process of prosternum bordered, in-
distinctly at sides, distinctly posteriorly, prosternal keel 
moderately protruding posteriorly; mesosternum con-
cave; metepisternum slightly longer than wide, narrowed 
behind, laterally coadunate with elytral epipleuron, with 
medial margin slightly longer than anterior one, lateral 
margin distinctly longer than anterior and medial mar-
gins. Abdomen with pair of minute pores on sterna 4–5, 
sternum 6 without apical setae. Legs. Long and fairly 
slender; procoxa without seta, mesocoxa with one poste-
rior seta, metacoxa with anterior pore; pro- and mesotro-
chanter with one distal seta, metatrochanter without seta; 
profemur anterior, ventral and posterior faces glabrous, 
dorsal face with one-two, short, thick setae in distal half; 
mesofemur anterior face with five short and thick setae in 
one row, ventral and posterior faces glabrous, dorsal face 
with about 12 short, thick setae arranged in two rows, 
anterior row widely interrupted, consists of one proximal 

and two distal setae, posterior row continuous, consists 
of 9–10 setae; metafemur glabrous; protarsomeres 1–3 of 
male slightly dilated, nearly symmetrical, protarsomere 
1 longer than wide, subtriangular, longer than following 
two protarsomeres, distal half with 16 (on left leg) and 
17 (on right leg) small, round adhesive discs ventrally; 
protarsomere 2 as long as wide, subquadrate, wider, and 
as long as protarsomere 3, with 17 (on left leg) and 13 (on 
right leg) round adhesive discs ventrally; protarsomere 
3, longer than wide, sub-rectangular, with 7 (on left leg) 
and 8 (on right leg) round adhesive discs ventrally; meso- 
and metatarsi with tarsomere 1 as long as or longer than 
tarsomeres 2 and 3 combined; tarsomere 5 of all legs 
with two pairs of setae ventrally. Male genitalia. Medi-
an lobe of aedeagus long, slender, curved laterally, with 
complex internal structure (Figs 23–24); basal part short, 
narrow, with small bulb and orifice deeply concave in 
lateral aspect, regularly bent towards massive and broad-
ened medial part, dorsal margin convex to straight, ven-
tral margin undulating, apical lamella goes down at tip; 

Figures 19–22. Thaioodes gen. n. piceus sp. n. from Khon Kaen, Thailand, holotype. 19. Habitus; 20–22. Elytra (20. left anterola
teral view; a – transformed interval 9 into marginal gutter; 21. left posterolateral view; a – end of stria 7 and fusion of intervals 7 
and 8; b – outward ridge formed by interval 8; c – transformed interval 9 into marginal gutter; 22. posterodorsal view; a – parallel 
joints of tarsal claw of right hind leg; b – impressed striae 1–7 and convex intervals; c – presence of marginal gutter at apex). Scale 
bars = 2 mm (Fig. 19); = 1 mm (Figs 20–22).
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Figures 23–28. Thaioodes gen. n. piceus sp. n. from Khon Kaen, Thailand, holotype, male genitalia. 23. Median lobe of aedeagus, 
left lateral view; 24. Median lobe of aedeagus, dorsal view; 25–26. Right paramere, internal and external face; 27–28. Left paramere, 
internal and external face. Scale bar = 0.3 mm.

Figure 29. Map of Southeast Asia with localities (blue circle – Rangun, type locality of Bamaroodes gen. n. cyaneus (Facchini, 
2011); red circle – Khon Kaen, type locality of Thaioodes gen. n. piceus sp. n. and second known locality of Bamaroodes gen. n. 
cyaneus (Facchini, 2011)).
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median lobe long, straight, almost symmetrical in dor-
sal aspect, slightly widened distally, with apical orifice 
elliptic and lamella broadly rounded off; inner sac with 
two chitinized, differently shaped structures: proximal 
paddle-like sclerite and medial threadlike filament; par-
ameres different in shape, right one elongate, thick, with 
dorsal margin contiguously widely elevated and broad-
ly concave (Figs 25–26), left paramere conchoidal, with 
thick, strongly chitinized and oblique process internally 
(Figs 27–28). Female genitalia. Unknown.

Distribution. Thailand, Khon Kaen Province.
Etymology. The specific epithet piceus is Latin, draws 

attention to the predominant glossy black color of this 
beetle. An adjective in the nominative singular.

Discussion

Representatives of Chlaeniini and Oodini share features, 
which also occur in the two new genera: 1, frontal im-
pressions punctiform; 2, head with one pair of supraorbit-
al setae; 3, penultimate segment of labial palpi glabrous; 
4, pronotum without anterolateral setae; 5, metepister-
num laterally coadunate with the elytral epipleuron; 6, 
mesofemur posterior margin without longer setae; 7, 
metacoxa lacking posterior seta; 8, median lobe of ae-
deagus with reduced basal bulb. Regardless of this char-
acterization Bamaroodes gen. n. and Thaioodes gen. n. 
display common character states with the oodines, which 
are not present in the chlaeniines: 1, tegument of body 
glabrous (excl. antennomeres 4-11); 2, tegument of body 
largely impunctate; 3, posterior margin of pronotum not 
fringed; 4, stria 7 ended before apex; 5, stria 8 deeper 
than other striae; 6, interval 9 transformed into marginal 
gutter partially or throughout. In addition, Thaioodes gen. 
n. exhibits: intervals 7 and 8 fused posteriorly to form 
a ridge posteriorly that extends to, or very close to, the 
suture. This condition was noted as the most fundamental 
feature of Oodini (Jeannel 1942: 961, 979, 1949a: 775, 
828, Bousquet 1996: 448). Also, it is considered as one 
of the two synapomorphies in the tribe (Bousquet ibid.).

Special traits shared by the two new genera imply that 
they form clade:

1)	 Body shape semi-elongate. This habitus is owing to 
pronotum anterior and posterior margin with simi-
lar widths and pronotum posterior margin narrower 
than basal margin of elytra. All other examined Ood-
ini have elliptic or broadly oval (amariform) shape of 
body which is due to a subtrapezoidal pronotum hav-
ing the anterior margin distinctly narrower than the 
posterior margin, as well pronotum posterior margin 
and basal margin of elytra of similar width.

2)	 Discal punctures in interval 3 lacking. The majority 
of oodines from the Old World have two small discal 
setiferous punctures in the interval 3 of elytra.

3)	 Mesocoxa lateral margin without seta. This state is 
not typical of any other Oodini that I know. The spe-

cies from this tribe usually have one, long and thick 
seta, and rarely two such setae on the lateral margin 
of the mesocoxa. It is also not typical of Chlaeniini, 
which commonly possess two or more such setae.

4)	 Tarsomere 5 of all tarsi setose ventrally. As far as I 
know, all representatives of Oodini (except for a few 
species of Systolocranius) have the last segment of 
the tarsi without setae. To the contrary, the species of 
Chlaeniini have tarsomere 5 always setose ventrally.

5)	 Joints of the claws of tarsomere 5 parallel, situated 
closely to each other. As a rule, all epigeous carabid 
beetles have opposite joining of claws, situated dis-
tantly from one another. Such a position is certainly 
convenient to their movement on the ground. How-
ever, the convergence of the joints of the claws is a 
modification to a different way of moving, perhaps to 
aid movement in an aquatic environment.

To my knowledge, these character states do not occur 
together in other taxa of the Oodini. Characters 3 and 5 
exhibit derived characteristics shared by the two new gen-
era. This fact reveals that most probably the taxa form a 
clade. Additionally, attributes 1, 3, and 5 are not present 
in any other group of oodines. Characters 1, 2 and 4 are 
typical for many Chlaeniini, so that they are considered 
symplesiomorphies in Bamaroodes gen. n. and Thaioodes 
gen. n. But this assumption should be cleared up by future 
study. Attributes 1 and 4 are also clearly plesiotypic in the 
Carabidae Conchifera. The reduction of the elytral discal 
pores is a homoplasy that has occurred many times in dif-
ferent lineages.

All of the above facts make me believe that the lineage 
of these genera may be an adelphotaxon of the rest of the 
Oriental Oodini.

In conclusion, the two genera appear remotely related 
to Hololeius, which, however, displays many primitive 
conditions, conforming to its current position in Ch-
laeniini. It is worth noting that each of the three genera 
possesses the following character states: 1, penultimate 
labial palpomere glabrous; 2, antennomeres 1-3 lighter 
colored than the other antennomeres; 3, pronotum pos-
terior margin not fringed; 4, stria 8 deeper than the other 
striae; 5, discal punctures of elytra lacking; 6, intercoxal 
process of prosternum glabrous; 7, abdominal sternum 3 
without ambulatory setae; 8, tarsomere 5 of all legs se-
tose ventrally. Together Bamaroodes gen. n. and Thaio-
odes gen. n. differ from Hololeius (in parentheses) in: 1, 
mentum tooth rounded (vs. mentum tooth truncate); 2, 
antennomere 3 glabrous (vs. antennomere 3 with a few 
short and scattered setae); 3, all striae of elytra impunc-
tate (vs. elytral striae 1-7 punctate); 4, elytral intervals 
impunctate (vs. elytral intervals punctate); 5, interval 9 
transformed into marginal gutter partially or throughout 
(vs. interval 9 distinct throughout); 6, mesocoxa lateral 
margin without seta (vs. mesocoxa lateral margin with a 
long seta); 7, joints of the claws parallel, situated closely 
to each other (vs. joins of claws opposite, situated dis-
tantly from each other).
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Abstract

Nine species of Parallelodemas Faust are reported from China. In addition to the pre-
viously recorded P. impar Voss, we found P. docile Faust, P. vicinum Faust and the fol-
lowing six species newly described herein: P. dimetans sp. n., P. feae sp. n., P. petilum 
sp. n., P. plumosum sp. n., P. setifrons sp. n. and P. tumens sp. n. Parallelodemas tarsale 
Voss from Java is transferred to Lepidomyctides Yoshihara and Morimoto (comb. n.). 
Lectotypes are designated for P. docile, P. imperfectum Faust, P. perfectum Faust, P. tar-
dum Faust and P. vicinum. Several morphological modifications with unknown functions 
are documented, illustrated and discussed. Males of some species have special setae on 
rostrum, antennal scape and mesotarsus. A medially notched epistome apparently oc-
curs in both sexes but seems to wear off in females, probably during the preparation of 
oviposition sites. The mandible is unusual in having a convex, edentate inner face and 
incisor-like structures on the outer face.
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Introduction

Among the currently accepted 548 genera of baridine wee-
vils, Parallelodemas Faust is notable for having numerous 
morphological peculiarities. Faust (1894) noticed modified 
setae on the male mesotarsus of two of his five species and 
a loss of the two distal tarsites in another [actually present 
but minute]. Voss (1941) commented on the basally bifur-
cate prosternum of female P. impar Voss, and Marshall 
(1945) and Morimoto and Yoshihara (1996) on apparently 
abducent mandibles. To this one may add the frequently 
worn female epistome and marked sexual dimorphism of 
further body parts, such as rostrum, antennal scape and eye, 
in at least some species. However, this interesting genus is 
taxonomically challenging because of great morphological 
similarity of the species, pronounced sexual dimorphism 
and scarcity of material in collections. China is presently 
the only country with noteworthy collections of Parallelo-
demas. In this paper, we revise the Chinese species and 
document taxonomically important characters of the genus.
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Material and methods

Our study is based primarily on specimens of the Institute 
of Zoology of the Chinese Academy of Sciences (IZCAS), 
which were collected during the past 60 years. Their col-
lecting data are transcribed herein to Pinyin (original Chi-
nese spelling is given for primary types) and we provide 
the unique IZCAS database identifiers in square bracket 
behind the collecting date. Additional specimens were 
studied from the following collections: Forschungsmuse-
um Alexander Koenig, Bonn, Germany (AKMB); Natural 
History Museum, London, UK (BMNH); Bernice P. Bish-
op Museum, Honolulu, Hawaii (BPBM); Canadian Muse-
um of Nature, Ottawa, Canada (CMNC); Naturhistorisches 
Museum Basel, Switzerland (NHMB); Jens Prena person-
al collection, Rostock, Germany (JPPC); Museo civico 
di storia naturale Giacomo Doria, Genoa, Italy (MSNG); 
Senckenberg Naturforschendes Museum, Frankfurt a. 
Main, Germany (SFFM); Senckenberg Naturhistorische 
Sammlungen, Dresden, Germany (SNSD); Zhejiang A & F 
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University, Zhejiang, China (ZAFU) and Zoological Insti-
tute of the Russian Academy of Sciences, St. Petersburg, 
Russia (ZIN). The above codens are used to refer to col-
lections in the text. A total of 154 specimens was exam-
ined. Faust returned approximately half of the type series 
of his newly described species to L. Fea (the owner) and 
shared the rest with L. v. Heyden. Whenever possible, we 
designated as lectotype a male from the material returned 
to Fea and ignored the unpublished designations in Faust’s 
retained material, which were made by museum staff sub-
sequent to the acquisition of his collection.

If not provided on the label, coordinates of collecting 
sites were determined with GoogleEarth. Approximate 
collecting sites of Fea’s specimens, from his 1885–89 
journey to Myanmar, were estimated based on his travel 
itinerary (Vinciguerra 1890; Fea 1896). Descriptions are 
structured hierarchically, i.e., constant generic characters 
are not repeated in the descriptions of species. We found 
no evidence for a species with a sexually dimorphic epi-
stome. However, the female epistome apparently wears 
off so we described it only for the male. Measurements 
of length were taken with an ocular micrometer in a ste-
reomicroscope. Total length was measured from the ante-
rior margin of eye to the abdominal apex in dorsal view. 
Length-width ratios of the penis are approximate values 
which do not take into account curvature. Illustrations 
were prepared from images taken with a Micropublisher 
5.0 RTV digital CCD camera mounted on a Zeiss Ste-
REO Discovery V12 or a Canon EOS 650D on a Leica 
DM2500 compound microscope. Aldus Freehand was 
used for vector graphics and Adobe Photoshop for pix-
el-based artwork. All genitalia illustrations were prepared 
from specimens collected in China. Explanations for 
morphological terms can be found at http://weevil.info/
glossary-weevil-characters. Our weevil classification fol-
lows Oberprieler et al. (2014) except that we maintain 
Baridinae and Ceutorhynchinae as separate subfamilies.

Taxonomy

Genus Parallelodemas Faust

Parallelodemas Faust, 1894: 306. Type species Parallelo-
demas perfectum Faust, by subsequent designation 
(Morimoto and Yoshihara 1996). Gender originally 
female, changed to neuter because of the grammat-
ical gender of the Ancient Greek base word δέμας 
(Alonso-Zarazaga and Lyal 1999).

Diagnosis. Species of Parallelodemas can be recognized 
by characteristically elongate body (Fig. 1), medially 
notched epistome (which often is worn in females) and 
exodontous mandibles with evenly convex inner face 
(Fig. 3). Superficially, they resemble species of the conod-
erine subtribe Phaenomerina (see Morimoto 1961), but 
those have incrassate, ventrally dentate femora and larger 
eyes. The characters on the mandible and epistome separate 

Parallelodemas from certain grass- and sedge-associated, 
primarily Palaeotropical Baridinae with similarly slender 
rostrum and elongate body. The latter complex includes 
Eumycterus Schönherr, 1838; Trephognathus Marshall, 
1945; Neosharpia Hoffmann, 1956; Caenobaris Nasreddi-
nov, 1980; Lepidomyctides Yoshihara & Morimoto, 1994 
and several species currently placed in other genera.

Misplaced species. Yoshihara and Morimoto (1994) 
recognized that Parallelodemas tarsale Voss, 1937 is a 
species near Eumycterus and Lepidomyctides but they 
had very little material of those genera. We studied five 
Oriental species near P. tarsale (BPBM, IZCAS, SNSD, 
ZIN) and several species of Caenobaris, Eumycterus, 
Neosharpia and Trephognathus Marshall from Africa, 
Central Asia and India. While Eumycterus and its prob-
able synonym Trephognathus can be distinguished by 
vertically moving mandibles (Marshall 1945; Korotyaev 
2002), we were unable to recognize or to confirm the ge-
neric limits of the remaining species. We transfer here P. 
tarsale to Lepidomyctides in the widest sense, as Lepido-
myctides tarsalis (Voss), new combination.

Redescription. Habitus: Total length 3.0–7.8 mm, width 
0.8–2.2 mm; body slender subcylindrical (Fig. 1); integu-
ment black or brown, appendages and ventrites sometimes 
rufous; vestiture uniform or locally condensed to short 
vittae, setae either simple, squamiform, scalloped, deeply 

Figure 1. Parallelodemas docile, dorsal habitus (length 5.2 mm).
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split or plumose. Head: Subspherical, contour often slight-
ly warped at rostral base; eyes large, slightly encroaching 
on rostrum, bulging or flush with head contour, dorsally 
separated by width of rostrum at base; frontal fovea small 
to moderate; rostrum moderately elongate and slender, 
slightly curved, female with apical portion slightly inflated 
(Fig. 2); epistome produced and more or less notched, often 
worn off in females (Fig. 3); scrobe laterally descending, 
antenna inserted between midlength and apical fourth; fu-
nicle with 7 desmomeres; club compact, spindle-shaped, 
basal article approximately as long as remainder of club, 
not annexed to distal desmomere; mandibles with apparent-
ly abducent movement (away from center line and slightly 
ventrad), outer face with 1 large and 1–2 small secondary 
teeth, inner face convex and without teeth (Fig. 3). Protho-
rax: Barrel-shaped, elongate, nearly as wide as elytra. Ante-
rior margin of pronotum not projected over frons, subapical 
constriction absent; basal margin bisinuous to accommo-
date projecting base of elytron; postoccular lobe feeble or 
absent. Prosternum without median channel, rarely slightly 
depressed in front of coxae; subapical constriction slight to 
moderate; basal lobe partially projected over mesosternum, 
with basal margin bifurcate or (rarely) truncate. Pterotho-
rax: Mesoscutellum visible, trapezoid to subquadrate. Me-
sosternum unmodified. Mesepimeron smaller and narrower 
than mesepisternum, ascending between pronotum and el-
ytron and visible in dorsal view. Metasternum medially de-
pressed in male, flat or convex in female. Elytra: Elongate, 
sides subparallel, apices rounded individually, humerus de-
veloped, subapical callus feeble or absent, base at interstriae 
3–6 slightly depressed and somewhat projected; striae 10, 
narrow but distinct, strial punctures not or slightly affect-
ing edge of interstriae, strial setae absent; interstriae flat, 
punctate to transversely rugose, interstrial setae uniform 
or heterogeneous, modified setae restricted to basal and 
submedian vittae if present. Hindwings: Fully developed, 
length-width ratio 3.4–3.7, fore margin basally concave, 
anal lobe moderate, hind margin with setal fringe; venation 

agreeing with modal arrangement of subfamily (Zherikhin 
and Gratshev 1995). Abdomen: Ventrites unmodified, not 
or indistinctly sexually dimorphic. Sclerolepidia small to 
medium-sized, densely packed, digitate. Stridulatory devic-
es absent. Male genitalia and associated structures: Tergite 
VII without plectra for stridulation; tergite VIII shorter than 
wide, distally without transverse carina; sternite VIII later-
ally with sclerotized pyriform area, medially desclerotized; 
sternite IX variously strongly curved, distal prongs narrow-
ly to widely diverging but always symmetrical; penis dor-
soventrally depressed, longer than basal apodemes; inter-
nal sac extending approximately to midlength of apodemes 
when inverted, with sclerite at insertion of duct or with pig-
mented flagellum; tegmen with ring dorsally closed, basal 
apodeme obsolete, parameroidal lobes developed. Female 
genitalia and associated structures: Tergite VII longer than 
wide, without transverse carina, setal vestiture squamiform 
basally and piliform distally, plectra for stridulation ab-
sent; sternite VIII distally forked into weakly sclerotized, 
widely dilated, U-shaped arms; hemisternite pigmented, 
stylus 1.9–2.2× as long as wide, distal setae half as long 
as stylus; bursa pouch-like, half as long as vagina; sperma-
theca sclerotized, collum short, often somewhat bulbous, 
ramus inserted on outer face of collum (facing away from 
cornu), rudimentary to long; spermathecal duct unpigment-
ed, at most slightly longer than spermatheca, inserted dis-
tally in bursa. Legs: Procoxae separated by less than 1/3 
diameter of coxa; pro- and mesofemora clavate, hindfemur 
less expanded and often partially sulcate ventrally; tibiae 
straight to curved (depending on ventral profile of femur), 
ventrodistal spine spiniform, robust and large on pro- and 
mesotibiae but somewhat smaller on metatibia; tarsus with 
5 segments, third with anterior margin faintly to deeply ex-
cised, fifth long to greatly reduced, claws flat and basally 
fused, or miniaturized and medially fused to single blade.

Diversity and distribution. With the six new species 
described in this study, Parallelodemas includes now a 
total of twelve. The scarce material gives an unrepre-
sentative picture of the distributional ranges of individ-
ual species. Species of Parallelodemas have been found 

Figure 2. Rostrum of P. impar, male (left) and female (right), 
lateral view.

Figure 3. Rostrum of P. plumosum, male (left) and female 
(right), dorsal view, showing apex with epistome and mandibles.
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in China, India, Laos, Malaysia, Myanmar, Taiwan and 
Vietnam. Their distribution is primarily Oriental but sev-
eral reach the Palaeartic part of China, northward up to 
Shaanxi and Zhejiang.

Biology. The host plant of Parallelodemas apparently 
is unknown. One specimen of P. docile is labeled as being 
taken from Buttontree, Anogeissus acuminata (Roxburgh 
ex Candolle) Guillemin et al. (Combretaceae). Other spec-
imens were swept from low vegetation. Females with ful-
ly developed eggs occur from late April to early June.

Sexual dimorphism. Rostrum. Species of Paral-
lelodemas exhibit marked sexual dimorphism of char-
acters on the rostrum. Females generally have a longer 
and smoother rostrum than males, with a more basal-
ly inserted antenna and slightly inflated apical portion 
(Fig. 2). Gender-related differences in the basal width 
of the rostrum (Fig. 8) are apparent but often inconspic-
uous. The ventral side of the rostrum is setose in male P. 
impar, P. petilum and P. plumosum. However, the most 
striking difference, the length and shape of the epistome, 
may be acquired secondarily rather than being truly sex-
ually dimorphic. Nearly all examined males have a pro-
jected, medially notched epistome, whereas it is almost 
always short and truncate in females (Fig. 3). However, 
the presence of projected epistomes in some female P. 
feae, P. impar, P. imperfectum and P. setifrons suggests 
a secondary loss, probably through abrasion during the 
preparation of oviposition sites, because the distally di-
vergent mandibles afford no protection of the epistome 
as in other weevils. However, this needs to be confirmed 
with freshly emerged specimens and field observations.

Antenna. Males generally have a longer scape than fe-
males (usually as long as the funicle). The distal margins of 
the male scape can be setose, such as in P. impar (Fig. 2).

Mandible. At a first glance, it appears as if Parallelode-
mas has swapped the left with the right mandible or rotated 
them by 180 degrees (Fig. 3). The inner face not only lacks 
any trace of incisors, it also is evenly convex from base to 
apex and seems therefore dysfunctional. Moreover, the out-
er face is concave and armed with two apparently ordinary 
incisors, just like the inner mandibular face of most baridine 
weevils. However, three landmarks on the mandible leave 
no doubt that the seemingly abducent mandibular movement 
evolved by reversing the function of the abductor and ad-
ductor tendons rather than by rotating the mandible, a trend 
seen in some weevils with a very slender rostrum (Mar-
shall 1945): (1) The dorsal and ventral mandibular sockets 
(preartis and postartis) are formed and located as in other 
Baridinae; (2) the mandibular setae are located on the out-
er face (between the basal incisors); and (3) the pharyngeal 
process is attached to the inner basal angle of the mandible. 
From this it follows that the incisors on the outer face are 
secondarily evolved structures and analogous to the inner 
incisors of other weevils. Morimoto and Yoshihara (1996) 
suggested an inversion of the mandibular movement from 
adducent to abducent. The laterally deeply excised mandib-
ular articulation and widely divergent mandibles in many 
mounted specimens support this conclusion. Unfortunately, 

we could obtain neither direct field observations nor fresh 
specimens for scanning the abductor and adductor tendons.

Eye. While almost all Baridinae have eyes that are 
flush with the head contour, they are protruded in sever-
al Parallelodemas species. The eyes of male P. setifrons 
protrude more than those of females (Fig. 8), but the dor-
sal and ventral distance between them and their circum-
ference are not affected. The increased eye surface affords 
more facets in the male but facet diameter is the same.

Leg. Several Parallelodemas species have large, devi-
ant setae on the mesotarsus which crowd toward the distal 
(outer) half. These setae are arranged asymmetrically on 
the fifth (claw-bearing) tarsite and are much larger and 
more numerous in males than in females (Figs 6, 7). The 
individual tarsites, in particular the fifth, are often more 
elongate in males than in females. Males often have faint-
ly thicker pro- and mesofemora than females.

Tergites. Like in other Baridinae, the eighth tergite is 
developed in males but internalized in females. Because 
the distal external tergite protrudes beyond the elytral 
apex well enough to expose the suture between the sev-
enth and eighth tergites in males, this character is very 
useful for sexing specimens.

Ventrites. The male metaventrite is medially de-
pressed and, together with the first abdominal ventrite, 
may have less setae than the female’s. Voss (1941) men-
tioned a sexually dimorphic basal process on the proster-
num of P. impar, but he either had a mixed series or his 
observation was incorrect.

Figures 4–7. Left mesotarsus of Parallelodemas, dorsal view: 
4. P. docile; 5. P. imperfectum; 6. P. vicinum, male; 7. P. vici-
num, female. Not to scale.

Figure 8. Parallelodemas setifrons, dorsal view of head show-
ing sexually dimorphic protrusion of eyes and rostral width (left 
male, right female).
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Key to the species of Parallelodemas found in China

1	 Thoracic sternites with plumose or deeply split setae................................................................................................. 2

–	 Thoracic sternites with simple or scalloped, indistinctly split setae............................................................................. 5

2	 Thoracic sternites with bi- and trifid setae, plumose setae absent............................................................................... 3

–	 Thoracic sternites with plumose setae........................................................................................................................ 4

3	 Eyes slightly bulging; male rostrum glabrous ventrally; total length 3.6–4.3 mm.......................................... P. dimetans

–	 Eyes distinctly bulging; male rostrum hirsute ventrally; total length 3.0–3.7 mm.............................................P. petilum

4	 Frons at most with a few setae; eyes slightly bulging in both sexes; penis with apex gradually rounded (Fig. 14), internal 

sac with harpoon-shaped sclerite; total length 3.6–5.4 mm........................................................................ P. plumosum

–	 Frons hirsute; eyes distinctly bulging in male; penis with apex distinctly pointed and produced (Fig. 15), internal sac 

medially with small, fennel-seed-like sclerite and near duct with sclerotized area with spinose lateral projection; total 

length 3.0–3.9 mm........................................................................................................................................P. setifrons

5	 Tarsite 3 large, anterior margin slightly to moderately excised (Figs 4, 5); claws miniaturized, not longer than fifth tar-

somere wide.............................................................................................................................................................. 6

–	 Tarsite 3 small, anterior margin deeply excised beyond middle (Figs 6, 7); claws longer............................................. 7

6	 Tarsite 5 inserted near middle and exceeding anterior margin of tarsite 3 by half its own length (Fig. 4); male rostrum 

distinctly shorter than pronotum; total length 4.5–6.2 mm...............................................................................P. docile

–	 Tarsite 5 minute, inserted in distal fifth and barely exceeding margin of tarsite 3 (Fig. 5); male rostrum as long as pro-

notum; total length 5.4–6.4 mm; Myanmar............................................................................................. P. imperfectum

7	 Eyes bulging; profemur slender, subdistally gradually converging; male rostrum ventrally setose; male antenna inserted 

in apical third of rostrum.................................................................................................................................. P. impar

–	 Eyes nearly flush with head contour; profemur clavate, subdistally noticeably constricted in lateral view; male rostrum 

ventrally glabrous; male antenna inserted in mid-third of rostrum............................................................................... 8

8	 Male mesotarsus without clavate setae; male antenna with scape glabrous along proximal edge; prosternum in front of 

coxa often tumescent in lateral view; aedeagus apically lancet-shaped........................................................................ 9

–	 Male mesotarsus with clavate setae; male antenna with scape setose along proximal edge; prosternum in front of coxa 

usually gradually sloping in lateral view; aedeagus subparallel.................................................................................. 10

9	 Rostrum shorter (male <0.95×, female 1.04× length of pronotum); male antenna inserted more distally (prorostrum 

0.33× length of rostrum); total length 5.4–6.6 mm; Myanmar......................................................................... P. tardum

–	 Rostrum longer (male >1.05×, female 1.20× length of pronotum); male antenna inserted more basally (prorostrum 

0.42× length of rostrum); total length 3.8–4.8 mm; China (Guizhou)...............................................................P. tumens

10	 Profemur hirsute ventrally; metepisternum with squamiform setae rather evenly distributed; total length 4.9–6.5 mm....

............................................................................................................................................................................P. feae

–	 Profemur squamose ventrally; metepisternum with squamiform setae increasingly larger and denser in distal section; 

total length 6.4–7.8 mm........................................................................................................................................... 11

11	 Metepisternum distally with imbricate squamiform setae; male profemur moderately expanded ventrally; penis with 

apex trunctate (Fig. 20)................................................................................................................................. P. vicinum

–	 Metepisternum distally with more widely spaced squamiform setae; male profemur strongly clavate, ventrally almost 

angular; penis with apex narrowly rounded (as P. feae, Fig. 19); Myanmar................................................... P. perfectum

Parallelodemas dimetans Prena & Zhang, sp. n.
http://zoobank.org/596CADD7-085B-42F5-A76D-7DF7F6B4CDC2

Diagnosis. This small species can be recognized by the 
presence of slender, bi- or trifid setae on the thoracic ven-
trites and ventrally glabrous male rostrum. Parallelode-
mas petilum is the only other known species with such 
setae but the male rostrum is hirsute.

Description. Length 3.6–4.3 mm, width 1.0–1.2 mm; 
integument dark brown, antenna, tarsus, apex of female 
rostrum and often other parts of leg brown or rufous; 
ventral side and pygidium with simple, slender setae, 
thoracic sterna also with bi- and some trifid setae, basic 
vestiture of fine setae on pronotum and elytron, some-
what larger white setae at base of elytral interstria 3 and 
postmedially on interstriae 3 and 4; eyes slightly bulging; 

frons and base of rostrum with some recumbent setae; 
male rostrum 1.07× as long as pronotum, ventrally with-
out setae, prorostrum 0.41–0.42× rostral length, slightly 
spatulate and apically diverging in dorsal view, epistome 
slightly notched, antennal scape with a few long setae, 
club 1.7× as long as wide; female rostrum 1.02–1.11× as 
long as pronotum, prorostrum 0.47–0.51× rostral length; 
prosternum gradually sloping in front of coxa, basal lobe 
notched; all femora hirsute ventrally; tarsus with tarsite 3 
relatively small and excised to basal third, tarsite 5 short-
er than 2+3 and distinctly protruding beyond anterior 
margin of 3, male mesotarsus with long, distally pointed 
setae; penis 2.5× as long as wide, apex roundly narrowed 
and slightly projected medially (Fig. 12), internal sac with 
harpoon-like sclerite and small sclerotized area near duct; 
spermatheca with nodulus and ramus short (Fig. 21).

http://zoobank.org/596CADD7-085B-42F5-A76D-7DF7F6B4CDC2
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Distribution. The species is known only from China 
(Guizhou).

Material examined. Holotype: China, Guizhou 
Province, Suiyang County, Kuankuoshui [宽阔水] Nat-
ural Reserve, Xiangguang Village [香广山村], 27.9798 
N 107.1661 E, 1550 m, 4.vi.2010 [#1500871], Wang 
Zhiliang [王志良], male (IZCAS). Paratypes (3 males, 
10 females): CHINA. Guizhou: Suiyang, Kuankuoshui 
Natural Reserve, Forestry Station Holiday Center, 1206 
m, 5.vi.2010 [#1500879], Wang Zhiliang (IZCAS 1); 
Suiyang, Kuankuoshui Natural Reserve, Gongtong ravine, 
6.vi.2010 [#1500880], Nie Cuie (IZCAS 1); Suiyang, 
Kuankuoshui Natural Reserve, Jinzi Village, 3.vi.2010 
[#1500876–78], Wang Zhiliang (IZCAS 3); Suiyang, 
Kuankuoshui Natural Reserve, Xiangguang Village, 
4.vi.2010 [#1500872–74], 8.vi.2010 [#1500875], Wang 
Zhiliang (IZCAS 4); Suiyang, Kuankuoshui Natural Re-
serve, 3.vi.2010 [#1500867–68], 4.vi.2010 [#1500869], 
Liu Wangang (IZCAS 3); Suiyang, Kuankuoshui Natural 
Reserve, Baishao ravine, 8.vi.2010 [#1500882], Nie Cuie 
(IZCAS 1).

Etymology. The name is a participle presence active 
of dimeto (=to delimit, to mark-off; Latin).

Parallelodemas petilum Prena & Zhang, sp. n.
http://zoobank.org/ED12DF0F-C531-4943-B5CA-14C8AECAAB0A

Diagnosis. Our material includes seven small specimens 
from three sites (3 Shaanxi, 1 Sichuan, 3 Vietnam), which 
form a close-nit complex of probably three species. They 
have bulging eyes, thoracic ventrites with bifid setae, a 
ventrally setose male rostrum and a slender penis with 
very long flagellum. Differences occur in the apical shape 
of the penis (Shaanxi – triangular; Sichuan – narrowly 
rounded; Vietnam – slightly projected) and the first ab-
dominal ventrite (Vietnamese specimens with a pair of 
tubercles between the metacoxae). We describe the three 
specimens from Shaanxi as P. petilum and informally as-
sign to this complex the four others. Similar species are 
P. dimetans (with nearly flush eyes) and P. setifrons (with 
plumose setae).

Description. Length 3.0–3.7 mm, width 0.8–1.0 mm; 
integument dark brown to nearly black, appendages par-
tially light brown; meso- and metathoracic sternites with 
bi- and trifid setae, pronotum and elytron with basic ves-
titure of very fine setae; eyes bulging; frons and base of 
rostrum with recumbent setae; male rostrum 0.93–1.12× 
as long as pronotum, ventrally with long setae, pro-
rostrum 0.39–0.40× rostral length, slightly spatulate and 
apically diverging in dorsal view, epistome moderately 
deeply notched, antennal scape with a few long setae, 
club 2.6× as long as wide; female rostrum 1.14× as long 
as pronotum, prorostrum 0.50× rostral length; prosternum 
gradually sloping in front of coxa, basal lobe moderately 
notched; all femora hirsute ventrally; tarsus with tarsite 3 
excised to basal third, tarsite 5 as long as 2 and distinctly 
protruding beyond anterior margin of 3, male mesotarsus 

with moderately long, clavate, outward directed setae; 
penis 7× as long as wide, apex triangularly narrowed (as 
P. plumosum, Fig. 14), with sclerotized flagellum almost 
as long as penis and apodemes combined; spermatheca 
with collum and nodulus forming poorly differentiated 
bulbous unit, ramus as long as wide (Fig. 22).

Distribution. The species (in the strict sense) is known 
from the Chinese province Shaanxi.

Material examined. Holotype: China, Shaanxi Prov-
ince, Huoditang forest farm [火地塘林场], 1559 m, 
33.4343 N 108.4480 E, 14.viii.2013, Jiang Chunyan [姜
春燕], male, dissected, #1941160 (IZCAS). Paratypes (1 
male, 1 female): same data as holotype, male, #1941162 
(IZCAS 1), female, #1941161 (IZCAS 1). Other material: 
CHINA. Sichuan: Mount E’mei, Jiulao cave, 1800–1900 
m, 1.viii.1957 [#1500865], Lu Youcai, male (IZCAS 1). 
VIETNAM. Cao Bang Prov.: Mount Pia Oac, 7.vi.2011, 
S. Lingafelter, 2 males, 1 female (IZCAS 1, JPPC 2).

Etymology. The name is a Latin adjective for slender 
or gaunt.

Parallelodemas plumosum Prena & Zhang, sp. n.
http://zoobank.org/1D130D15-F6BC-4F76-AC26-78B10E438383

Diagnosis. This species can be distinguished from P. seti-
frons, the other known species with plumose setae, by 
glabrous frons and slightly protruding eyes in both sexes. 
Parallelodemas dimetans and P. petilum have at most tri-
fid setae.

Description. Length 3.6–5.4 mm, width 1.0–1.4 mm; 
integument black, antenna and tarsi dark brown; ventral 
side with plumose setae, pygidium with bifid setae, pro-
notum and elytron with basic vestiture of very fine setae, 
elytron also with short vittae of plumose white setae at 
base of interstria 3 and postmedially on interstriae 3–5; 
eyes very slightly bulging; frons and base of rostrum with 
a few recumbent setae; male rostrum 0.94–1.06× as long 
as pronotum, ventrally without setae, prorostrum 0.40–
0.43× rostral length and slightly spatulate in dorsal view, 
epistome moderately notched, antennal scape with a few 
long setae, club 1.8× as long as wide; female rostrum 
1.00–1.04× as long as pronotum, prorostrum 0.49–0.51× 
rostral length; prosternum gradually sloping in front of 
coxa, basal lobe truncate; pro- and mesofemora hirsute 
ventrally; tarsus with tarsite 3 moderately large and ex-
cised to basal third, tarsite 5 nearly as long as 1 and dis-
tinctly protruding beyond anterior margin of 3, with long, 
distally unmodified setae in both sexes; penis 3× as long 
as wide, roundly narrowed to subtriangular tip (Fig. 14), 
internal sac with harpoon-like sclerite; spermatheca with 
nodulus short and thick, ramus as long as wide (Fig. 24).

Distribution. The species occurs in China (Fujian, 
Hainan) and Taiwan.

Material examined. Holotype: China, Fujian Prov-
ince, Jianyang [建阳], Chong’an Xin Village [崇安星
村], Sangang [三港], 740 m, 27.7489 N 117.6831 E, Pu 
Fuji [蒲富基], 14.v.1965, male, dissected, #1799537 (IZ-

http://zoobank.org/ED12DF0F-C531-4943-B5CA-14C8AECAAB0A
http://zoobank.org/1D130D15-F6BC-4F76-AC26-78B10E438383
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CAS). Paratypes (13 males, 6 females): CHINA. Fujian: 
Jianyang, Chong’an Xin Village, Qili Bridge, 12.vii.1963 
[#1500864], Zhang Youwei (IZCAS 1); Jianyang, 
Chong’an Xin Village, Sangang, 29.v.1960 [#1799132], 
4.vi.1960 [#1500862], 7.vi.1960 [#1799540], Jiang 
Shengqiao (IZCAS 3), 6.vii.1960 [#1799529], Pu 
Fuji (IZCAS 1), Zhang Yiran (IZCAS 1), 14.v.1965 
[#1500863]; Jianyang, Chong’an Tongmuguan Guan-
ping, 22.v.1960 [#1799136], Jiang Shengqiao (IZCAS 
1); Mount Wuyi, Guadun, 3.vii.1982 [#1500861], Jiang 
Fan (IZCAS 1). Hainan: Qiongzhong, Mount Wuzhi, 
ancient plant path, 29.vii.2009 [#1500852], Liang Hong-
bin (IACAS 1), 30.xi.2009 [#1879661–62, #1879689], 
Zhang Kuiyan & Lin Meiying (IZCAS 3); Qiongzhong, 
Mount Wuzhi, main peak, 28.xi.2009 [#1879660], Huang 
Lina (IZCAS 1); Qiongzhong, Mount Wuzhi, Shuiman 
Village, 30.vii.2009 [#1500853–54], Huang Xinglei (IZ-
CAS 2); Mount Diaoluo, Holiday Village, 12.xii.2008 
[#1500851], Wang Zhiliang (IZCAS 1). TAIWAN. 
Nanjing: Wushe, 3.v.1983 (2×), 10.v.1983, H. Townes 
(CMNC 3).

Etymology. The name is a Latin adjective meaning 
plumed, or with feathers.

Parallelodemas setifrons Prena & Zhang, sp. n.
http://zoobank.org/3F48D0AF-32EE-47DE-A838-8B37AECD3F7B

Diagnosis. Useful characters for identification are 
plumose setae, hirsute frons and sexually dimorphic eyes. 
Parallelodemas petilum is similar but has at most trifid 
setae and a ventrally hirsute male rostrum.

Description. Length 3.0–3.9 mm, width 0.9–1.0 mm; 
integument dark brown, antenna, legs and apex of rostrum 
light brown; meso- and metathoracic sterna with plumose 
setae (condensed on metepisternum), prosternum, ab-
dominal ventrites and pygidium mostly with bi- and trifid 
setae, pronotum and elytron with basic vestiture of fine 
setae, elytron also with short vittae of white, moderately 
wide, simple or bifid setae at base and postmedially on 
interstriae 3–5; eyes distinctly (male) or slightly (female) 
bulging; frons and base of rostrum with recumbent setae; 
male rostrum 0.84–0.90× as long as pronotum, ventral-
ly with long setae, prorostrum 0.43–0.48× rostral length 
and slightly spatulate in dorsal view, epistome slightly 
notched, antennal scape without long setae, club 1.4–2.4× 
as long as wide (depending on length of rostrum); female 
rostrum 0.84–1.00× as long as pronotum, prorostrum 
0.49–0.57× rostral length; prosternum gradually sloping 
in front of coxa, basal lobe notched; all femora hirsute 
ventrally; tarsus with tarsite 3 relatively small and excised 
to basal third, tarsite 5 nearly as long as 1 and distinctly 
protruding beyond anterior margin of 3, male mesotarsus 
with moderately long, clavate, outward directed setae; 
penis 2.5× as long as wide, with small, apically rounded 
projection (Fig. 15), internal sac medially with small, fen-
nel-seed-like sclerite and with sclerotized area with spi-
nose lateral projection near duct; spermatheca (Fig. 24) 

with nodulus as long as wide and perpendicular to long 
axis of collum, ramus as long as nodulus.

Distribution. The species is known from China (Fujian, 
Guangdong, Guizhou, Hunan).

Material examined. Holotype: China, Fujian, Jian
yang, Chong’an Xin Village [崇安星村], Sangang [三
港], 27.7489 N 117.6831 E, 740 m, 29.v.1960, Zuo Yong 
[左永], male, dissected, #1799533 (IZCAS). Paratypes 
(5 males, 14 females): CHINA. Fujian: Dazhulan, 
Shaowu, 19.–25.v.1945 [#1941180] (IZCAS 1); Kuatun 
[=Guatun], 5.v.1938 (2×), 5.vi.1938, J. Klapperich 
(AKMB 3); Jianyang, Huangkeng Changba, 8.iv.1960 
[#1500856], Jiang Shengqiao (IZCAS 1); Jianyang, 
Huangkeng Guilin, 5.iv.1960 [#1799536, #1799549], 
14.iv.1960 [#1799139, #1799158], Jiang Shengqiao 
(IZCAS 4); Jianyang, 17.v.1965 [#1500855] (IZCAS 1); 
Jianyang, Sangang, Chong’an Xin Village, 14.v.1960 
[#1799135], Pu Fuji (IZCAS 1), 29.v.1960 [#1799533], 
Zuo Yong (IZCAS 1). Guangdong: Ruyuan, Huangling, 
Mount Xiaohuang, 18.vii.2008 [#1799020], Li Yingchao 
(IZCAS 1); Nanling, Ruyang Natural Reserve Station, 
19.vii.2008 [#1799016], Li Yingchao (IZCAS 1). 
Guizhou: Kuankuoshui Natural Reserve, Gongtong 
ravine, 7.vi.2010 [#1500866], Nie Cuie (IZCAS 1); 
Suiyang, Kuankuoshui Natural Reserve, Jinzi Village, 
3.vi.2010 [#1500859], Wang Zhiliang (IZCAS 1); 
Suiyang, Kuankuoshui Natural Reserve, Xiangguang 
Village, Suiyang, 4.vi.2010 [#1500857–58], Wang 
Zhiliang (IZCAS 2); Suiyang, Kuankuoshui Natural 
Reserve, 4.vi.2010 [#1500860], Liu Fanggang (IZCAS 
1). Hunan: Yizhang, Mount Mang, forest park west gate, 
17.vii.2008 [#1799015], Li Yingchao (IZCAS).

Etymology. The name is a Latin noun in apposition 
composed of seta and frons.

Parallelodemas docile Faust

Parallelodemas docilis [sic] Faust 1894: 309. Lectoype 
male, designated here, labeled “Carin Cheba/ 900-1100 
m/ L. Fea V XII-88”, “docilis/ Faust”, “P./ docilis/ sp. 
n.”, “Parallelodemas/ docilis/ ♂ sp. n.”, “SYNTYPUS/ 
Parallelodemas/ docilis/ Faust, 1894”, “Museo Civico/ 
di Genova”, “Lectotype/ Parallelodemas docile/ Faust 
(Prena & Zhang/ design. 2014)” (MSNG). Paralecto-
types 6: Carin Cheba, Myanmar (MSNG 3, SFFM 1, 
SNSD 2).

Diagnosis. The large, subcordate third and relatively 
short fifth tarsite (Fig. 4) are diagnostic for this species. 
Parallelodemas imperfectum Faust, the only other spe-
cies with enlarged third tarsite, has an extremely min-
iaturized fifth tarsite (incorrectly stated to be absent by 
Faust 1894). Other useful characters are the short male 
rostrum and presence of dense vestiture on the distal three 
fourths of the metepisternum.

Redescription. Length 4.5–6.2 mm, width 1.1–1.6 
mm; integument black, teneral specimens with ventrites 

http://zoobank.org/3F48D0AF-32EE-47DE-A838-8B37AECD3F7B
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and legs partially dark rufous; ventral side with undi-
vided setae, basic vestiture inconspicuous on pronotum 
and elytron, imbricate white squamiform setae at base 
of elytral interstria 3, postmedially on interstriae 3–5, on 
dorsal apex of mesepimeron, distal 3/4 of metepisternum, 
flank of prosternum, ventral face of pro- and mesofem-
ora, dorsal face of metafemur and occasionally on ba-
solateral angles of pronotum; eyes flush with head con-
tour; frons and base of rostrum glabrous; male rostrum 
0.78–0.83× as long as pronotum, ventrally without setae, 
prorostrum 0.38–0.41× rostral length and subcylindrical 
in dorsal view, epistome very slightly notched, antennal 
scape ventrally without long setae, club 1.6× as long as 
wide; female rostrum 1.02–1.13× as long as pronotum, 
prorostrum 0.50–0.53× rostral length; prosternum gradu-
ally sloping in front of coxa, basal lobe slightly notched; 
pro- and mesofemora ventrally with recumbent squami-
form setae; tarsus with tarsite 3 moderately large, sub-
cordate and excised to middle, tarsite 5 as long as 3 and 
only moderately protruding beyond anterior margin of 3 
(Fig. 4), inconspicuously setose in both sexes; penis 2.5× 
as long as wide, apex subtriangular (Fig. 16), internal sac 
without discernible sclerite; spermatheca with nodulus 
and ramus short (Fig. 25).

Distribution. The species is known from China (Yun-
nan) and Myanmar.

Material examined. CHINA. Yunnan: Xishuang-
banna Prefecture, Menglun, 12.iv.1994, 13.vi.1994 
[#1799526, #1941179], Yang Long (IZCAS 2); Xi-
shuangbanna Prefecture, Menglun, Highway G213, 
21.xi.2009 [#1500899–901], 22.xi.2009 [#1500902–05], 
26.xi.2009 [#1500906–07], Tang Guo & Yao Zhiyuan 
(IZCAS 9); Xishuangbanna Prefecture, Tropical Plant 
Garden, 19.viii.2007 [#1500898], Zheng Guo (IZCAS 
1]. MYANMAR. Kaya: Karen Hills, Iadó [=Yahku?], 
XII/1887 (MSNG 2). Kayin: Karen Hills, Leitó [=Leik-
tho], V/1888, L. Fea (MSNG 2, SFFM 1, SNSD 1).

Parallelodemas imperfectum Faust

Parallelodemas imperfecta [sic] Faust 1894: 310. Lectotype 
male (dissected), designated here, labeled “Carin Che-
ba/ 900-1100 m/ L. Fea V XII-88”, “imperfecta/ Faust”, 
“P./ imperfecta/ sp. n.”, “Parallelodemas/ imperfecta/ ♂ 
♀”, “SYNTYPUS/ Parallelodemas/ imperfecta/ Faust, 
1894”, “Museo Civico/ di Genova”, “Lectotype/ Paral-
lelodemas imperfectum/ Faust (Prena & Zhang/ de-
sign. 2014)” (MSNG). Paralectotypes 2: Carin Cheba, 
Myanmar (MSNG 1, SNSD 1).

Diagnosis. This species can be recognized by its charac-
teristic tarsus: the enlarged third tarsite is barely excised 
anteriorly and the fifth is greatly reduced (Fig. 5). Par-
allelodemas docile has a larger fifth tarsite and is more 
elongate.

Redescription. Length 5.4–6.4 mm, width 1.5–2.1 
mm; integument black, antenna and sometimes parts of 

legs and ventrites brown; ventral side with undivided 
setae, basic vestiture on pronotum and elytron absent, 
imbricate yellowish white squamiform setae at base 
of elytral interstria 3, postmedially on interstriae 3–4, 
ventrally and laterally on thorax and abdomen (includ-
ing basolateral angles of pronotum) and on ventral face 
of pro- and mesofemora; eyes flush with head contour; 
frons and base of rostrum glabrous; male rostrum 0.94× 
as long as pronotum, ventrally without setae, prorostrum 
0.35× rostral length and slightly spatulate in dorsal view, 
epistome moderately notched in 1 female [worn in oth-
er specimens including male], antennal scape ventrally 
without long setae, club 1.4× as long as wide; female ros-
trum 1.02–1.07× as long as pronotum, prorostrum 0.50× 
rostral length; prosternum gradually sloping in front of 
coxa, basal lobe slightly notched; pro- and mesofemora 
ventrally with recumbent squamiform setae; tarsus with 
tarsite 3 moderately enlarged, subcordate, anterior mar-
gin straight and only indistinctly excised, tarsite 5 minute 
(Fig. 5); penis 3.0× as long as wide, slightly tapering in 
apical third as in P. docile (Fig. 16) but with apex more 
pointed, internal sac with Y-shaped sclerite; spermatheca 
with nodulus and ramus short (as P. docile, Fig. 25).

Distribution. The species is known from one site in 
Myanmar.

Material examined. MYANMAR. Kayin: Karen Hills 
[ca. 25–35 km NE of Taungoo, 900–1100 m], V/1888, L. 
Fea (MSNG 2, SNSD 1).

Parallelodemas impar Voss

Parallelodemas impar Voss 1941: 895. Holotype female, 
Tienmushan, China (NKMB). Paratype retained by 
Voss not traceable and probably destroyed (see Weid-
ner 1979: 400).

Diagnosis. The ventrally hirsute male rostrum separates 
P. impar from all other Chinese species with simple, un-
divided setae. Another good character is the absence of 
wide setae on elytron and metepisternum.

Redescription. Length 4.4–5.8 mm, width 1.0–1.5 
mm; integument dark brown, antenna, tarsus and apex of 
female rostrum light brown; vestiture consisting of incon-
spicuous, evenly distributed, simple, cupreous setae; eyes 
slightly bulging; frons and base of rostrum with recum-
bent setae; male rostrum 0.98–1.07× as long as pronotum, 
ventrally with long setae, prorostrum 0.28–0.30× rostral 
length and spatulate in dorsal view, epistome deeply 
notched, antennal scape ventrally with long, cupreous 
setae, club 2.0× as long as wide; female rostrum 1.13–
1.16× as long as pronotum, prorostrum 0.48–0.49× ros-
tral length; prosternum gradually sloping in front of coxa, 
basal lobe notched; all femora hirsute ventrally; tarsus 
with tarsite 3 relatively small and excised to basal third, 
tarsite 5 as long as 1 and moderately protruding beyond 
anterior margin of 3, male mesotarsus with long, clavate, 
outward directed setae; penis 3.0× as long as wide, apex 
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with narrowly rounded, subtriangular projection (Fig. 
17), internal sac with thick, tubular, basally curved scler-
ite; spermatheca with nodulus long and perpendicular to 
long axis of collum, ramus obsolete (Fig. 26).

Distribution. The species is known from China (Si-
chuan, Yunnan, Zhejiang) and Laos. The record from 
Guatun in Fujian, by Voss (1956), applies to P. setifrons.

Material examined. CHINA. Sichuan: Wushan Coun-
ty, Liziping, 2.vii.1993 [#1941174] (IZCAS 1). Yun-
nan: Xishuangbanna Prefecture, Menghun, 17.v.1958 
[#1500892], Meng Xuwu (IZCAS 1). Zhejiang: West 
Lin’an, Mount Tianmu, 15.6.1957 [#1799534], 28.6.1957 
[#1500891, #1500893, #1799531] (IZCAS 4), 9.vi.2012 
(ZAFU 1); Kaishanlaodian, Mount Tianmu, 23.vi.1998 
[#1941175–76] (IZCAS 2); Mount Tianmu (NHMB 1). 
LAOS. Luang Prabang: Ban Kiukacham env., 19.vi.2009, 
M. Geiser & D. Hauck (NHMB 5). Xieng Khouang: 
Phonsavan to Phu Padaeng, 30/31.v.2009, M. Geiser 
(NHMB 2).

Parallelodemas tardum Faust

Parallelodemas tarda [sic] Faust 1894: 309. Lectoype male, 
designated here, labeled “Carin Cheba/ 900-1100 m/ L. 
Fea V XII-88”, “tarda/ Faust”, “P./ tarda/ sp. n.”, “Par-
allelodemas/ tarda/ ♂ sp. n.”, “SYNTYPUS/ Parallelo-
demas/ tarda/ Faust, 1894”, “Museo Civico/ di Geno-
va”, “Lectotype/ Parallelodemas tardum/ Faust (Prena 
& Zhang/ design. 2014)” (MSNG). Paralectotypes 3 (2 
males, 1 female), same data (MSNG 2, SNSD 1).

Diagnosis. Two of the eight known species with undivid-
ed setae have an unmodified male mesotarsus, i.e., they 
lack special setae and the fifth tarsite is not enlarged. One 
is P. tardum described from Myanmar, the other is P. tu-
mens from China. Parallelodemas tardum is larger than 
P. tumens (5.4–6.6 mm vs. 3.8–4.8 mm) and has a shorter 
rostrum with a more distally inserted antenna. The fe-
males may be distinguished by body length. A difference 
between female P. perfectum and P. tardum is not appar-
ent (each with one known specimen). Female P. feae are 
very similar but have ventrally hirsute femora.

Redescription. Length 5.4–6.6 mm, width 1.6–1.9 
mm; integument black; ventral side and pygidium with 
undivided setae, basic vestiture of fine setae on prono-
tum and elytron, moderately wide white setae at base of 
elytral interstria 3 and postmedially on interstriae 3–5, 
on metepisternum and basolateral angles of pronotum; 
eyes flush with head contour; frons and base of rostrum 
glabrous; male rostrum 0.89–0.94× as long as pronotum, 
ventrally without setae, prorostrum 0.32–0.33× rostral 
length, apically slightly diverging in dorsal view, epi-
stome short and slightly notched, antennal scape gla-
brous, club 1.8× as long as wide; female rostrum 1.04× as 
long as pronotum, prorostrum 0.50× rostral length; pros-
ternum slightly tumescent in front of coxae (apparently 
not in female), basal lobe notched; pro- and mesofemora 

ventrally with erect squamiform setae; tarsus with tarsite 
3 of moderate size and excised to basal third, tarsite 5 
slightly longer than 3 and distinctly protruding beyond 
anterior margin of 3, male mesotarsus without specialized 
setae; penis 2.3× as long as wide, apex lancet-shaped and 
broadly rounded (as P. tumens, Fig. 18), internal sac with 
2 small sclerites (hook and paired hook); spermatheca 
with collum bulbous, ramus short, nodulus obsolete (as 
P. dimetans, Fig. 21).

Distribution. Besides the type series from Myanmar, 
we have seen one female from India that might be this 
species.

Material examined. INDIA. Sikkim: Gopaldhara, 
Rungbong Valley, H. Stevens (BMNH 1). MYANMAR. 
Kayin: Karen Hills [ca. 25–35 km NE of Taungoo, 900–
1100 m], V/1888, L. Fea (MSNG 3, SNSD 1).

Parallelodemas tumens Prena & Zhang, sp. n.
http://zoobank.org/2295F76C-0867-4E0C-980C-1CFB6E45ACE0

Diagnosis. Besides P. tardum, this is the only known spe-
cies without split setae on the metepisternum and without 
a modified male mesotarsus. Parallelodemas tumens is 
smaller (<5  mm) than P. tardum and has a longer ros-
trum with a more basally inserted antenna. Differences in 
the genitalia are not apparent. Female P. tumens may be 
distinguished from female P. perfectum and P. tardum by 
smaller body size. All three species have specimens with 
a more or less tumescent prosternum.

Description. Length 3.8–4.8 mm, width 1.1–1.3 mm; 
integument black, antenna, tarsus, apex of female ros-
trum and often other parts of leg brown or rufous; ventral 
side and pygidium with undivided setae, basic vestiture 
of fine setae on pronotum and elytron, moderately wide 
white setae at base of elytral interstria 3 and postmedially 
on interstriae 4 and 5, on thoracic flank and basolateral 
angles of pronotum; eyes flush with head contour; frons 
and base of rostrum glabrous; male rostrum 1.06–1.08× 
as long as pronotum, ventrally without setae, prorostrum 
0.41–0.42× rostral length, slightly spatulate and apical-
ly diverging in dorsal view, epistome short and truncate, 
antennal scape glabrous, club 1.8× as long as wide; fe-
male rostrum 1.20× as long as pronotum, prorostrum 
0.53× rostral length; prosternum tumescent in front of 
coxae, basal lobe notched; pro- and mesofemora hirsute 
ventrally; tarsus with tarsite 3 of moderate size and ex-
cised to basal third, tarsite 5 slightly longer than 3 and 
distinctly protruding beyond anterior margin of 3, male 
mesotarsus without specialized setae; penis 2.5× as long 
as wide, apex lancet-shaped and broadly rounded (Fig. 
18), internal sac with 2 small sclerites (hook and paired 
hook); spermatheca with nodulus and ramus short (as P. 
dimetans, Fig. 21).

Distribution. The species is known from the Chinese 
province Guizhou.

Material examined. Holotype: China, Guizhou Prov-
ince, Libo County, Banzhai Village [板寨村], 24.v.1998, 

http://zoobank.org/2295F76C-0867-4E0C-980C-1CFB6E45ACE0
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Zhang Runzhi [张润志], #1500884, male, dissected (IZ-
CAS). Paratypes (2 males, 1 female): CHINA. Guizhou: 
Libo County, Banzhai Village, 24.v.1998, Zhang Runzhi 
[#1500883] (IZCAS 1); Yunyi Prefecture, Suiyang Coun-
ty, Kuankuoshui Natural Reserve, 3.vi.2010 [#1500881], 
4.vi.2010 [#1500870], Nie Cuie (IZCAS 2).

Etymology. The name is a participle presence active 
of tumeo (=to inflate, to distend; Latin).

Parallelodemas feae Prena & Zhang, sp. n.
http://zoobank.org/09E6371C-7BC3-4E5F-B117-C66FB9976068

Diagnosis. From other species with undivided setae, P. 
feae can be separated by having ventrally hirsute femora 
and nearly flush eyes. Female P. tardum and P. tumens 
are very similar but have shorter and wider setae on the 
pro- and mesofemora.

Description. Length 4.9–6.5 mm, width 1.3–1.8 mm; 
integument dark brown to black, antenna and tarsus 
brown; ventral side and pygidium with undivided setae, 
basic vestiture of fine setae on pronotum and elytron, 
moderately wide white setae at base of elytral interstria 3, 
postmedially on interstriae 3 and 4 and on thoracic flank; 
eyes very slightly bulging; frons and base of rostrum gla-
brous; male rostrum 1.02–1.20× as long as pronotum, 
ventrally without setae, prorostrum 0.39–0.42× rostral 
length, slightly spatulate and apically diverging in dorsal 
view, epistome slightly notched, antennal scape with long 
setae, club 1.8× as long as wide; female rostrum 1.04–
1.20× as long as pronotum, prorostrum 0.50–0.54× ros-
tral length; prosternum gradually sloping in front of coxa, 
basal lobe notched; all femora hirsute ventrally; tarsus 
with tarsite 3 relatively small and excised to basal third, 
tarsite 5 nearly as long as 2+3 and distinctly protruding 
beyond anterior margin of 3, male mesotarsus with clav-
ate, outward directed setae; penis 3.5× as long as wide, 
apex roundly narrowed and medially projected (Fig. 19), 
internal sac with thick, rod-like sclerite; spermatheca 
with nodulus long and perpendicular to collum (Fig. 27).

Distribution. The species is known from China (Fu-
jian, Guangxi, Hainan, Hunan, Yunnan), India, Laos and 
Vietnam.

Material examined. Holotype: China, Hainan Prov-
ince, Jianfeng [尖峰], Tianchi [天池], 18.iii.1980, Wang 
Shuyong [王书永], #1799133, male, dissected (IZCAS). 
Paratypes (9 males, 10 females): CHINA. Fujian: Jian-
gle County, Mount Longxi, 21.i.1991 [#1500887], Yang 
Longlong (IZCAS 1), 19.v.1991 [#1500886], Zhang 
Runzhi (IZCAS 1); Jianyang, Chong’an Xin Village 
Longdu, 7.v.1960 [#1799553], Ma Youcai (IZCAS 1); 
Jianyang, Chong’an Xin Village Sangang, 17.vi.1960 
[#1799530], Jiang Shengqiao (IZCAS 1), 26.vi.1960 
[#1799542], Zuo Yong (IZCAS 1); Jianyang, Huangkeng 
Dazhulan, 11.vi.1960 [#1500885], Zuo Yong (IZCAS 
1), 24.vii.1960 [#1799535], Jiang Shengqiao (IZCAS 
1); Jianyang, Huangkengguilin, 14.iv.1960 [#1799157], 
Zhang Yiran (IZCAS 1). Guangxi: Jinxiuhuawang 

Mountain Village, 20.v.1999 [#1799153], Han Hong
xiang (IZCAS 1). Hainan: Jianfeng, Tianchi, 18.iii.1980 
[#1500888], Wang Shuyong (IZCAS 1); Ledong County, 
Jianfengling Natural Reserve, 10.iv.1980 [#1500890], 
Wang Shuyong (IZCAS 1), 4.v.2007 [#1500889, 
#1854471], Ge Deyan (IZCAS 2); Gaotuo Shan [高陀山, 
not located], 17.v.1963 [#1799532], Zhou Yao (IZCAS 
1). Hunan: Yanling County, Shidu Shennong Valley wa-
terfall, 7.vii.2008 [#1799013], Jiao Tianyang (IZCAS 1). 
Yunnan: Xishuangbanna Prefecture, Meng’a, 11.v.1958 
[#1799522], Hong Chunpei (IZCAS 1). LAOS. Houa 
Phan: Phou Pane Mountains, 1350–1500 m, 1.–16.
vi.2009, M. Brancucci (NHMB 1). Xieng Khouang: 
Phou Sane Mountains, 30 km NE Phonsavan, 1400–1500 
m, 10.–30.v.2009, Z. Kraus (NHMB 1). VIETNAM. 
Tinh Vinh Phuc: Tam Dao, 25.v.1995, A. V. Gorochov 
(ZIN 1).

Etymology. The name is a patronym honoring the Ital-
ian zoologist and artist Leonardo Fea.

Parallelodemas vicinum Faust

Parallelodemas vicina [sic] Faust 1894: 308. Lectoype 
male, designated here, labeled “Carin Cheba/ 900-1100 
m/ L. Fea V XII-88”, “vicina/ Faust”, “P./ vicina/ sp. 
n.”, “Parallelodemas/ vicina/ ♂ sp. n.”, “SYNTYPUS/ 
Parallelodemas/ vicina/ Faust, 1894”, “Museo Civi-
co/ di Genova”, “Lectotype/ Parallelodemas vicinum/ 
Faust (Prena & Zhang/ design. 2014)” (MSNG). Para-
lectotypes 9: Carin Cheba, Carin Ghecu and Teinzó, 
Myanmar (MSNG 4, SFFM 2, SNSD 3). Lyal and King 
(1996), elytro-tergal stridulation.

Diagnosis. A generally useful character for recognizing 
P. vicinum is the presence of imbricate squamiform setae 
on the distal half of the metepisternum. Parallelodemas 
docile has similar vestiture on the distal two thirds and an 
enlarged third tarsite. Small P. vicinum with more widely 
spaced setae on the metepisternum differ from the oth-
erwise very similar P. perfectum by the apically truncate 
aedeagus and less curved female rostrum. These two and 
P. feae, a species with ventrally hirsute femora, are the 
only known species with undivided setae, flush eyes and 
clavate setae on the male mesotarsus.

Redescription. Length 6.4–7.8 mm, width 1.6–2.2 
mm; integument black, teneral specimens with ventrites 
and legs partially dark rufous; ventral side with undivided 
setae, basic vestiture inconspicuous on pronotum and el-
ytron, imbricate white squamiform setae at base of elytral 
interstria 3, postmedially on interstriae 3 and 4, on dor-
sal apex of mesepimeron, distal half of metepisternum, 
flank of prosternum, ventral face of pro- and mesofemora, 
dorsal face of metafemur and occasionally on basolateral 
angles of pronotum; eyes flush with head contour; frons 
and base of rostrum glabrous; male rostrum 1.06–1.15× 
as long as pronotum, ventrally without setae, prorostrum 
0.36–0.38× rostral length and spatulate in dorsal view, 
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epistome very slightly notched, antennal scape with long, 
cupreous setae, club 1.6× as long as wide; female rostrum 
1.14–1.24× as long as pronotum, prorostrum 0.57–0.58× 
rostral length; prosternum gradually sloping in front of 
coxa, basal lobe notched; pro- and mesofemora ventrally 
with slender (male) or squamiform (female) setae; tarsus 
with tarsite 3 relatively small and excised to basal third, 
tarsite 5 as long as 2+3 and distinctly protruding beyond 
anterior margin of 3, male mesotarsus with moderately 
long, clavate, outward directed setae; penis 2.5× as long 
as wide, apex bottle-shaped (Fig. 9), internal sac with 
thick, tubular, basally curved sclerite; spermatheca with 
nodulus long and usually perpendicular to collum, ramus 
similarly long (as Fig. 27).

Distribution. The species is known from China (Yun-
nan), India and Myanmar.

Material examined. CHINA. Yunnan: Xishuangbanna 
Pref., Anma Xinzhai, 26.iv.2009 [#1941164], Meng (IZ-
CAS 1); Xishuangbanna Pref., Menglun, Highway G213, 
21.xi.2009 [#1500895–96]; 22.xi.2009 [#1500894], Tang 
Guo & Yao Zhiyuan (IZCAS 3); Xishuangbanna Pref., 
Menglun, 12.iv.1994 [#1500897], Chen Xiaolin (IZCAS 
1); Xishuangbanna Pref., Meng’a, 6.vi.1958 [#1799544–
45], Wang Shuyong (IZCAS 2); Cangyuan County, Ban-
lao township, Dongnanhai, 2.v.2011 [#1941163], Huang 
Xinlei (IZCAS 1). INDIA. Sikkim: Gopaldhara, Rung-
bong Valley, H. Stevens (BMNH 3). West Bengal: Nam-
su River, 21.vi.1918, H. Stevens (BMNH 1); Nurbong 
[Estate], 1910s, W. K. Webb (BMNH 1). MYANMAR. 
Kachin: Teinthaw, V/1886, L. Fea (MSNG 1). Kayah: 

Carin Ghecú [between Taó and Chialá, II–IV/1888] 
(MSNG 1). Kayin: Karen Hills [ca. 25–35 km NE of 
Taungoo], V/1888, L. Fea (MSNG 3, SFFM 2, SNSD 3).

Parallelodemas perfectum Faust

Parallelodemas perfecta [sic] Faust 1894: 307. Lectoype 
male, designated here, labeled “♂ Carin/ Cheba”, “per-
fecta/ Faust”, “Coll. J. Faust/ Ankauf 1900”, “Typus”, 
“Staatl. Museum für/ Tierkunde Dresden”, “Lectotype/ 
Parallelodemas perfectum/ Faust (Prena & Zhang/ de-
sign. 2014)” (SNSD). Paralectotypes 1 (female), Carin 
Cheba, 900–1100 m, V XII.1888 (MSNG). Morimoto 
and Yoshihara (1996: 17), designation as type species 
for Parallelodemas.

Diagnosis. Only two specimens of the sexually dimorphic 
P. perfectum are known, one of each gender. The species 
forms a complex with P. feae, P. tardum, P. tumens and 
P. vicinum, all of which have flush eyes, thoracic ven-
trites with undivided setae and a male mesotarsus with 
outward-directed clavate setae (Fig. 6). The profemur of 
the male P. perfectum is ventrally more expanded than 
in the other species. Parallelodemas feae has ventrally 

Figures 9–11. Male terminalia of P. vicinum: 9. Penis, dorsal 
view; 10. Tegmen; 11. Sternites 8 and 9, ventral view.

Figures 12–20. Male genitalia of Parallelodemas, apex of pe-
nis, dorsal view: 12. P. dimetans; 13. P. petilum; 14. P. plumo-
sum; 15. P. setifrons; 16. P. docile; 17. P. impar; 18. P. tumens; 
19. P. feae; 20. P. vicinum. Not to scale.
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hirsute femora; P. tardum has a shorter male rostrum; P. 
tumens is smaller (<5 mm); P. vicinum usually has denser 
vestiture on the mesepisternum and a less curved female 
rostrum. The few available female P. perfectum and P. 
tardum could not be distinguished with confidence.

Redescription. Length 7.0–7.8 mm, width 1.8–1.9 
mm; integument black; ventral side with undivided setae, 
basic vestiture inconspicuous on pronotum and elytron, 
white squamiform setae at base of elytral interstriae 3 
and 4, postmedially on interstriae 3–5, on dorsal apex of 
mesepimeron, metepisternum, prosternum, ventral face of 
pro- and mesofemora, dorsal face of metafemur and oc-
casionally on basolateral angles of pronotum; eyes flush 
with head contour; frons and base of rostrum glabrous; 
male rostrum 1.06× as long as pronotum, ventrally with-
out setae, prorostrum 0.36× rostral length and slightly 
spatulate in dorsal view, epistome very slightly notched, 
antennal scape with long, cupreous setae, club 1.6× as 
long as wide; female rostrum 1.02× as long as pronotum, 
prorostrum 0.58× rostral length; prosternum slightly tu-
mescent (male) or gradually sloping (female) in front of 
coxa, basal lobe notched; pro- and mesofemora ventrally 
with slender (male) or squamiform (female) setae, male 
profemur somewhat angularly produced ventrally; tarsus 
with tarsite 3 relatively small and excised to basal third, 
tarsite 5 longer than 3 and distinctly protruding beyond 
anterior margin of 3, male mesotarsus with moderately 
long, clavate, outward directed setae; penis 3.1× as long 
as wide, apex roundly narrowed with slightly produced 
tip (as P. feae, Fig. 19), internal sac with short, complex 
sclerite (double hook); spermatheca with nodulus long 

and perpendicular to long axis of collum, ramus obsolete 
(as P. impar, Fig. 26).

Distribution. The species is known from one site in 
Myanmar.

Material examined. MYANMAR. Kayin: Karen 
Hills [ca. 25–35 km NE of Taungoo], V/1888, L. Fea 
(MSNG 1, SNSD 1).

Discussion

Species of Parallelodemas display an unusually diverse 
and complex suite of deviant morphological structures. 
Several occur in only a few species, such as the enlarged 
third tarsite or the deeply split setae on the ventrites. Oth-
ers are male-specific, such as the setal fringes on rostrum, 
scape and mesotarsus, or the tubercles found on the first 
ventrite of an undescribed species near P. dimetans. The 
structural heterogeneity is increased further by the api-
cally exposed epistome that often is worn off in females 
but rarely in males. Most of these traits can be found also 
in other tropical weevils, particularly in Dryophthorinae 
and Baridinae (Davis 2009; Anderson et al. 2014; Prena 
et al. 2014), although not as accumulated as in Parallelo-
demas. Very little is known about their functions and the 
few available observations may not always be transfer-
able to other species.

It is long-known that numerous weevil species lack 
incisors on the mandible (Lacordaire 1865; Ting 1936; 
Günther 1938). In some cases, the mandible moves almost 
vertically rather than transversely opposed as in most oth-
er beetles (Horn 1873; McClenahan 1904; Marshall 1945; 
Morimoto 1962; Pelsue and O’Brien 2011). However, dis-
tally diverging mandibles with a convex inner face and in-
cisor-like structures on the outer face are uncommon. They 
occur in several Dryophthorinae, such as Cyrtotrachelus 
Schönherr, Macrocheirus Schönherr, Otidognathus La-
cordaire, Protocerius Schönherr, Rhinostomus Rafinesque 
and, among the Baridinae, in Parallelodemas and some 
Geraeus Pascoe (Casey 1922; Vaurie 1970; Morimoto 
and Yoshihara 1996). Many Rhynchitinae (Attelabidae) 
and some Cholini, Erirhinini, Tychiini and Platypodinae 
(Curculionidae) have similar exodontous mandibles (Ting 
1936; Hamilton 1990; Thompson 1992) but with normal 
interior incisors and decussate apices. Three functions have 
been attributed to exodontous mandibles. Daanje (1964) 
was the first to point out that they occur in Rhynchitinae 
that pupate in soil but not in Attelabinae that pupate in 
leaf rolls. He concluded that the exterior tooth supports the 
weevil’s emergence to the surface. Depending on the spe-
cies group, the teeth are sheared off after emergence of the 
beetle or are retained in one or both sexes (Daanje 1964; 
Dieckmann 1974; Riedel 2014). A second function of the 
exterior tooth is its usage during the preparation of the leaf 
roll in some Rhynchitinae (Daanje 1964, 1975). A third 
possible function is related to oviposition. Kissinger (in 
litt., quoted by Vaurie 1970) conjectured that the exterior 
tooth might be used for making oviposition holes, by rip-

Figures 21–27. Female genitalia of Parallelodemas, sperma-
theca: 21. P. dimetans; 22. P. petilum; 23. P. plumosum; 24. P. 
setifrons; 25. P. docile; 26. P. impar; 27. P. feae. Not to scale.
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ping through fibrous tissue of the monocotyledonous host 
plant. Eberhard (1983) observed that female Rhinostomus 
barbirostris (Fabricius) chew the oviposition hole and then 
withdraw the rostrum with a series of sharp jerks. The ex-
odontous mandible may serve during the latter action for 
enlarging or cleaning the hole. While the mandibles of the 
above-mentioned dryophthorines have a thick, excavated 
outer face (Vaurie 1970), they are thin and blade-like in 
the baridines. It is conceivable that female Parallelode-
mas employ the outer face for ripping and cutting through 
plant tissue as suggested by Kissinger, perhaps on culms 
hollow inside or filled with pith, but chewing is necessary 
to at least initiate the oviposition hole. Our own observa-
tions showed that baridines without incisors are primarily 
pollen feeders and use their mandibles like pincers. Ovi-
position behavior has not been documented so far for any 
baridine with exodontous mandibles. The worn epistome 
of many female Parallelodemas may or may not be related 
to the aberrant morphology and movement of the mandi-
ble. Even though the epistome of Rhinostomus species is 
similarly exposed and unprotected as in Parallelodemas, 
we found no sign of wear in female R. barbirostris and R. 
niger (Drury). However, similar wear is apparent in fe-
male Apostasimerus serrirostris Boheman, a palm-associ-
ated Neotropical baridine with straight incisor area.

Gender-specific setae or setal patches occur relatively 
frequently on tibiae and ventrites of weevils (Eberhard 
1983; Lyal 1993; Schat et al. 2007) but are less common 
on the rostrum. Short fringes or fuzzy patches occur for in-
stance in Datonychus Wagner, Mogulones Reitter (Dieck-
mann 1972), Metamasius Horn (Vaurie 1968, 1970) and 
Pterocolus Say (Hamilton 1998). We noticed long setal 
fringes, like those present on the ventral rostrum of some 
male Parallelodemas species, in male Acythopeus bar-
batus Pascoe, Conoproctus longipes (Casey), C. quadri-
pustulatus (Fabricius), Mycterus barbirostris Pascoe and 
M. imberbis Lea (probably a synonym of the former; all 
Baridinae). Observations on the usage of these setae are 
available only for one species of Rhinostomus, the “bottle 
brush weevil”. Eberhard (1983) described how male R. 
barbirostris gently wipe the rostrum on the female’s pro-
notum and elytron thereby apparently pacifying or immo-
bilizing their chosen mate. Because this did not explain 
the presence of setae on the dorsal side of the rostrum, 
the author speculated that other sensory functions may be 
involved. However, his observations provided evidence 
that the setae have a behavioral, mating-related function. 
If and how this applies to the exterior setae on the fifth 
mesotarsite of some male Parallelodemas species re-
mains unknown. Similar setae occur in other weevils on 
the interior (proximal) face of the basal three tarsites or 
all around, particularly on the protarsus, but not on the 
exterior face of the fifth.

The weevil tarsus typically is cryptopentamerous 
(with a miniaturized fourth tarsite) but there are a few 
exceptions and numerous modifications. The fourth 
and fifth tarsites are lost in species of genera such as 
Anoplobaris Morimoto & Yoshihara, Anoplus Germar, 

Atelicus Waterhouse, Diabathrarius Schönherr, Macro
baris Champion, Syarbis Pascoe and Viticis Lea, and 
are greatly reduced in several others. An enlarged third 
tarsite is particularly common in African Dryphthorinae 
(e.g., Belorhynus Guérin-Méneville, Ichthyopisthen Au-
rivillius, Korotyaevius Alonso-Zarazaga and Lyal) and 
American grass-associated Baridinae (e.g., Macrobaris, 
Nertinus Voss, Trachymeropsis Champion). In many cas-
es, the enlargement of the third tarsite is accompanied by 
a reduction of the fifth. Many if not all of these species 
live on swaying parts of their host plants and it is perceiv-
able that the adhesive strength of the tarsus is increased 
by enlarging the surface of individual tarsites.

Although the structural diversity of these predominant-
ly tropical weevils is appealing for morphological and 
behavioral studies, systematic fieldwork is greatly ham-
pered by the still prevailing paucity of taxonomical and 
ecological information. Even the functions of rather ubiq-
uitous structures, like the “prosternal horns” (Davis 2009; 
Davis and Engel 2010) present in Anthribidae, Nemony-
chidae and the curculionid subfamilies Baridinae, Cono
derinae, Curculioninae and Molytinae, have remained 
largely unknown or were interpreted as being generally 
indicative for ritual fighting, even though the latter usage  
has been observed in just one species (Eberhard and Garcia  
2000; own observations) while similar structures have 
other functions (Lacordaire 1863, p. 5; Lesne 1899, p. 
143; Wood 1969, p. 43; Daanje 1975, p. 288; Thompson 
1992, p. 869). It is our hope that increased taxonomic and 
biogeographic knowledge will stimulate interest among 
local researchers to conduct their own research on these 
fascinating aspects of weevil diversity.
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Abstract

A description of the male, including illustrations of the male genitalia, and a colour image 
of the habitus of the extremely rare species Ctenophilothis altus (Lewis, 1885) are pro-
vided for the first time. Further support for the monophyly of the genus Ctenophilothis 
Kryzhanovskij, 1987 is given.
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In 2013 I published a revision of the genus Ctenophilothis 
Kryzhanovskij, 1987 (Lackner 2013). At the time of that 
revision this genus consisted of only two psammophilous 
Saharan species, both very rare. Although C. chobauti 
(Théry, 1900) has been found several times in the Moroc-
can and Algerian Sahara (Olexa 1990, Gomy et al. 2014), 
the other species, C. altus (Lewis, 1885) was known only 
from the female holotype and another female, collected 
in upper Egypt (Lackner 2013). During my recent visit 
to the Zoological Museum of the Humboldt University 
Berlin, Germany (ZMHUB) I discovered in the collection 
a male of this species, collected in Asyut, central Egypt.

In this short correspondence I publish the discovery 
of the third specimen of the extremely rare C. altus, to-
gether with the color image and illustration of its hith-
erto unknown male genitalia. Both Egyptian localities 
of this species are likewise mapped herein. As already 
noted by Lackner (2013) the genus Ctenophilothis is 
most probably monophyletic, sharing e.g. the absence 
of the antennal cavity, shortened or strongly reduced 
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lateral costa of the antennal groove or the peculiar shape 
of protibia (Lackner 2013: 281). The comparison of the 
male genitalia of both species reveals their striking sim-
ilarities as well (compare figs 2–10 with those of Lack-
ner 2013, figs 11–17) suggesting further support for the 
genus’ monophyly. The main difference between the 
male terminalia lies in the shape of spiculum gastrale 
that in C. chobauti belongs to the most common type 
found in the Saprininae, having both ‘head’ and ‘stem’ 
sensu Caterino and Tishechkin (2013). On the other 
hand, the spiculum gastrale of C. altus is of a rather 
peculiar type, lacking typical ‘head’ or ‘stem’ (compare 
figs 7–8 with those of Lackner 2013, figs 14–15). Espe-
cially seen from the lateral view, the spiculum gastrale 
of C. altus is extremely flat, almost without projections 
(Fig. 8). According to my studies on the morphology 
of the Saprininae, the shape of the spiculum gastrale 
is very diverse and it was very difficult to parse this 
extraordinary diversity into discrete character states 
(Lackner in press).
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The second known locality of C. altus (Asyut, 
27°11’00”N 31°10’00”E) lies more south than the single 
one published previously (Fig. 11). The presumed rarity of 
the species can be most likely ascribed by the insufficient 
collection aimed at the psammophilous Histeridae in Egypt. 
While efforts aimed at collecting psammophilous Saprin-
inae of the Algerian and Moroccan Sahara yielded remark-
able results (see e.g. Olexa 1990 or Gomy et al. 2014), there 
has been practically no such activity performed in Egypt.

Thanks are due to the Coleoptera curator of ZMHUB, B. 
Jaeger for his help and assistance during my visit to the col-
lection as well as to Mahmoud Saleh Saleem (Riyadh, Sau-
di Arabia) for his help with the Egyptian localities. I would 
also like to thank the ZMHUB for the help with the open 
access of my work. This research received support from the 
SYNTHESYS Project http://www.synthesys.info/, which is 
financed by the European Community Research Infrastruc-
ture Action under the FP7 Integrating Activities Program 
as well as by the Internal Grant Agency (IGA n.20124364) 
Faculty of Forestry and Wood Sciences, Czech University 
of Life Sciences Prague, Czech Republic.
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Figure 1. Ctenophilothis altus (Lewis, 1885) habitus, dorsal view.

Figures 2–10. Ctenophilothis altus (Lewis, 1885) 2 – eighth ster-
nite and tergite, ventral view; 3 – ditto, dorsal view; 4 – ditto, 
lateral view; 5 – ninth and tenth tergites, dorsal view; 6 – ditto, 
lateral view; 7 – spiculum gastrale, ventral view; 8 – ditto, lateral 
view; 9 – aedeagus, dorsal view; 10 – ditto, lateral view.

Figure 11. Distribution of Ctenophilothis altus (Lewis, 1885) 
in Egypt.
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Abstract

The identity of Eulachnus cembrae Börner, 1950, stat. rev. from Europe, treated as a 
synonym of E. pumilae Inouye, 1939 from East Asia is clarified based on characters of 
sexual morphs. The oviparous female and alate male forms of E. pumilae are described 
and figured in detail for the first time and the poorly known sexual forms of E. cembrae 
are redescribed and figured in detail as well. Sexual morphs of the two similar species are 
compared, and significant differences clearly distinguishing those species are presented. 
A key to the identification of oviparous females and males of E. cembrae and E. pumilae 
as well as notes on host plants and distribution of these species are provided. The status 
of E. pumilae in the European aphid-fauna is clarified. Morphological characters of the 
sexual generation that may be useful for species identification are discussed.
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Introduction

The Palaearctic genus Eulachnus Del Guercio, 1909 
comprises about 13–18 species of small, narrow-bodied 
aphids, of which about 12 are known from Europe. They 
live often singly or in small colonies on the needles of 
Pinus spp., are hidden while feeding and become very 
active when disturbed (Blackman and Eastop 1994; Kan-
turski and Wieczorek 2014). Taxa from the genus Eulach-
nus are good examples for species and species-groups of 
unclear identity (Blackman and Eastop 2014). Such an 
example is the species pair E. pumilae Inouye, 1939 and 
E. cembrae Börner, 1950, stat. rev. In comparison to the 
other Eulachnus species they are characterized by the ab-
sence of dorsal sclerites and scleroites on the abdomen.

E. pumilae was described by Inouye (1939) from Hokkai-
do (Japan) from Pinus pumila, whereas Börner (1950) de-
scribed E. cembrae from the Eastern Alps from P. cembra. 
Many authors treated those two species as synonyms (Inouye 
1970; Ghosh 1982; Blackman and Eastop 1994). However, 
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Remaudière and Remaudière (1997) stated that E. cembrae 
should be treated as a separate species due to a difference 
in the number of accessory setae on the apical segment of 
the rostrum (2 setae in E. pumilae, no setae in E. cembrae), 
which is a difference also mentioned in Blackman and Eas-
top (2014). The problem of the identity of E. cembrae has 
not been resolved yet. The most recent papers of Mamon-
tova (2011, 2012) still treat these two species as synonyms. 
Moreover, in the Fauna Europaea E. pumilae is recorded as 
European species (Nieto Nafría et al. 2014), known only 
from Slovakia (Goffova and Wojciechowski 2013).

The descriptions of E. pumilae and E. cembrae were 
based on characters of the viviparous generation, al-
though there were also sexual morphs in the type materi-
al of Börner (1950). Pintera (1968) briefly described the 
sexual generation of E. cembrae. Oviparae were charac-
terized by numerous pseudosensoria; males were winged 
with numerous rhinaria on the antennae. Similar informa-
tion was reported by Szelegiewicz (1978). The life cycle 
and sexual forms of E. pumilae were not described.
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Ghosh (1982) gave a description of sexual forms under 
the name E. pumilae, but this was in reality a description 
of sexual forms of E. cembrae.

The aim of this paper is to define the taxonomic status 
of these two species by morphological and biometric ex-
amination of their sexual morphs, especially sexual forms 
of E. cembrae from the type material. On the basis of 
the material deposited in the Natural History Museum, 
London (UK), a description of sexual forms of E. pum-
ilae is provided as well as a redescription of the sexual 
generation of E. cembrae. Moreover, the role of the char-
acters of the sexual generation is highlighted, especially 
the underestimated and rather rarely used features of the 
male genitalia.

Material and methods

Material examined

E. pumilae. One oviparous female, one alate male, 
SOUTH KOREA, Seoul, 03.XI.1971, Pinus koraiensis, 
BM 1984-340, 688g, Paik leg. BMNH.
E. cembrae. One oviparous female, one alate male (from 
type material), AUSTRIA: East Alps, 21.VIII.1942, Pinus 
cembra, 1/22, Franz leg. DEIC; two oviparous females, 
POLAND: Tatra Mountains, Zbocze Żabiego, 07.IX.1977, 
P. cembra, R2046 4815, H. Szelegiewicz leg. ZMPA; one 
oviparous female, SWITZERLAND: Valais, Brüchen, 
16.X.1985, P. cembra, 7042:10, Bergersen leg. MZLU; 
one alate male, two oviparous females, Les Plans sur Bex, 
12.IX.1966, P. cembra, BM 1984-340  470, D. Hille Ris 
Lambers leg. BMNH; two oviparous females, one alate male, 
SLOVAKIA: High Tatra Mountains, Grúnik, 1.IX.1949, P. 
cembra, BM 1952-537, V. Pašek leg. BMNH; two ovipa-
rous females, FRANCE: Ravin de Molières, Mercantour A. 
M., X.1993, P. cembra, 22025, L. Dalstein leg., one alate 
male, P. cembra, 22026, L. Dalstein leg., three oviparous 
females, Risoul 1900 m, (Hautes Alpes), 16.X.1986, P. 
cembra, 22023, G. Remaudière leg., three oviparous fe-
males, P. cembra, 22024 G. Remaudière leg. all MNHN.

Methods

The specimens were examined using the light microscope 
Nikon Ni-U and were photographed with a Nikon DS-Fi2 
camera. Drawings were made with a camera lucida. For 
each of the drawings a magnified view is provided. Mea-
surements are given in mm (Table 1). The material stud-
ied is deposited in the Natural History Museum, London, 
UK (BMNH), Muséum national d’Histoire naturelle, Par-
is, France (MNHN), Deutsches Entomologisches Institut, 
Eberswalde, Germany (DEIC), Lund University, Lund 
Museum of Zoology, Lund, Sweden (MZLU), and Zo-
ological Institute, Polish Academy of Sciences, Warsaw, 
Poland (ZMPA). Measurements and ratios of first seg-
ment of hind tarsus (HT I) were made after Szelegiewicz 
(1978) and Heie (1995) (Fig. 1f).

Results

Taxonomy

Eulachnus pumilae Inouye
Figs 1, 3a, c

Inouye 1939: 134, by original designation

Description. Oviparous female (Fig. 1; Table 1, 2). 
Colour in life unknown. Pigmentation of mounted spec-
imens: several structures pigmented in a generally trans-
parent body. Antennae brown, except segment I, which 
is pale at base and light-brown at apex. Fore and middle 
femora yellow with darker ends. Fore and middle tibiae 
light-brown. Hind legs brown, with only paler apices of 
femora. Tarsi brown. Siphuncular sclerites brown. Body 
elongated, oval (Fig. 1a). Head with big compound eyes, 
without triommatidia. Head width 0.36–0.37 times length 
of antennae. Head chaetotaxy: dorsal side with 11, ven-
tral side with 12 fine and pointed setae, 0.08–0.11 mm 
long. Head setae arising from wart-like bases. Antennae 
(Fig. 1b, c) 6-segmented 0.39–0.40 times length of body. 
Ant. segm. III (Fig. 1b) shorter than segm. IV+V+VI with 
smooth proximal part and imbricated apex. Ant. segm. 
IV (Fig. 1b) only slightly shorter than ant. segm. V. Ant. 
segm. V (Fig. 1c) slightly longer than ant. segm. VI, with 
1 rounded or oval primary rhinarium at apex. Rhinarium 
with little developed sclerotic rosette. Ant. segm. VI (Fig. 

Table 1. Measurements (in mm) of oviparous female (n = 1), 
alate male (n = 1) of Eulachnus pumilae and oviparous females 
(n = 15) alate males (n = 3) of E. cembrae.

Character
Oviparous females Alate males

E. pumilae E. cembrae E. pumilae E. cembrae
Body length 3.50 2.62–3.25 2.95 2.7

Maximal width 1.37 0.90–1.32 0.90 0.75–0.92
Head width 0.52 0.46–0.68 0.54 0.52

Antennae length 1.32–1.38 1.48–1.67 0.69–0.70 2.11–2.20
Ant. segm. III 0.41–0.42 0.48–0.54 0.70–0.71 0.69–0.74
Ant. segm. IV 0.25 0.26–0.28 0.41–0.45 0.36–0.43
Ant. segm. V 0.26–0.27 0.30–0.34 0.41–0.42 0.45–0.49
Ant. segm. VI 0.24 0.26–0.28 0.27–0.29 0.33–0.35
Ant. segm. VIa 0.19–0.20 0.22–0.24 0.23–0.25 0.27–0.30
Ant. segm. VIb 0.04–0.05 0.04–0.05 0.04 0.05–0.06

Hind femora 1.15–1.20 1.10 –1.27 1.15–1.17 1.22–1.25
Hind tibiae 1.75–1.80 1.67–1.97 2.02–2.05 1.95–2.05

HT I basal length 0.03 0.03–0.04 0.02– 0.03 0.03
HT I dorsal length 0.08 0.10–0.12 0.10 0.11–0.12
HT I ventral length 0.12 0.14–0.16 0.13 0.14–0.15
HT I intersegmental 

length
0.05 0.04–0.05 0.04 0.04–0.05

HT II 0.20 0.24–0.28 0.23 0.25–0.28
ARS 0.09 0.09–0.10 0.10 0.09–0.10

Siphuncular sclerite 0.08–0.09 0.07–0.10 0.06 0.06–0.08
Siphuncular pore 0.03–0.04 0.03–0.04 0.03 0.03
Fore wings length – – 3.12–3.25 3.12–3.40

Subgenital plate length 0.25 0.13–0.15 – –
Subgenital plate width 0.40 0.33–0.37 – –
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Figure 1. Eulachnus pumilae – oviparous female: (a) general view, (b) antennal segments I–IV, (c) antennal segments V and VI, (d) 
apical segment of rostrum, (e) hind tibia, (f) hind tarsus with HT I parts lengths: b – basal length, d – dorsal length, v –ventral length, 
i – intersegmental length. Alate male: (g) head, (h) antennal segments I–IV, (i) antennal segments V and VI, (j) apical segment of 
rostrum, (k) hind tarsus, (l) abdomen.
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1c) with very short terminal process (VIb), 0.20–0.26 
times length of base (VIa) and with 1 rounded or oval 
primary rhinarium with little sclerotic rosette and 4 acces-
sory rhinaria situated close to each other in about half of 
length of segment. Ant. segm. IV-VI imbricated on whole 
length. Other antennal ratios: VI:III 0.57–0.58, V:III 
0.63–0.64, IV:III 0.59–0.61 Antennal chaetotaxy: segm. 
I with 4 setae, segm. II with 5 setae, segm. III with 20–23 
setae, segm. IV with 7–9 setae, segm. V with 7–11 setae, 
segm. VI with 4–5 basal, 5–6 apical and 1 subapical se-
tae. Ant. segm. III-IV with short and slightly forked setae 
(Fig. 1b), segm. V and VI with short and pointed setae, 
shorter, or as long as diameter of segments. Longest seta 
on ant. segm. III 1.00–1.05 times basal articular diameter 
of this segment (BD III). Rostrum short, reaching behind 
middle coxae. Apical segment of rostrum (ARS) blunt, 
with very short apical part (Fig. 1d), 0.21–0.22 times ant. 
segm. III, 0.37 times ant. segm. VI and 0.42–0.45 times 
second segment of hind tarsus (HT II), with 6 primary and 
2 accessory setae. Dorsal side of thorax covered by short, 
0.04–0.05 mm, and blunt setae. Hind legs long, covered 
by slightly blunt setae, which are as long as or slightly 
longer than width of tibiae. Distal, inner side of fore and 
middle tibiae with numerous short and pointed setae. 
Hind tibiae (Fig. 1e) slightly swollen, with 100–105 ir-
regular pseudosensoria reaching about ¾ length of tibiae. 
Some setae of hind tibiae with slightly blunt apices (Fig. 
1e), longest setae on distal part of tibiae pointed. First 
segment of hind tarsus (HT I) long, its basal length 0.38–
0.43 times dorsal, 0.25–0.28 times ventral and 0.56–0.67 
times intersegmental length, with 2 dorsal and 8–10 ven-
tral, pointed setae (Fig. 1f). HT II 0.41–0.47 times length 
of ant. segm. III and 0.83 times ant. segm. VI. Dorsal side 
of abdomen membranous without sclerites and scleroites 
(Fig. 1a). Dorsal setae not numerous, very short, on abd. 
segm. I-VI 0.01–0.03 mm long and on segm. VII and VIII 
0.05–0.08 mm long, pointed. Siphunculi very low, with 
narrow cone-shaped base. Subgenital plate in form of two 
sclerites. Cauda broadly rounded with many long, fine 
and pointed setae and very short spinules.

Description. Alate male (Figs 1, 3a, c; Table 1, 3). 
Colour in life unknown. Pigmentation of mounted speci-
mens: several structures pigmented in a transparent body. 
Antennae dark brown with slightly lighter ant. segm. VI. 
Fore and middle femora light brown with darker ends. 
Hind femora dark brown with pale anterior parts. Tibi-
ae and tarsi brown. Wings pale with light brown veins. 
Abdomen pale with light brown sclerites and scleroites. 
Siphuncular sclerites brown. Genitalia brown. Body elon-
gated, oval. Head (Fig. 1g) with big and very well-devel-
oped compound eyes, without triommatidia and with 3 
well-developed ocelli. Head width 0.25–0.26 times length 
of antennae. Head chaetotaxy: dorsal side with 14, ventral 
side with 10 long, fine and pointed setae, 0.11–0.13 mm 
long. Head setae arising from well-developed and brown, 
oval scleroites. Antennae (Fig. 1h, i) 6-segmented, 0.69–
0.70 times length of body. Ant. segm. III (Fig. 1h) shorter 
than segm. IV+V+VI, with 125–136 secondary rhinaria. 
Almost all rhinaria small and rounded, situated on whole 
length and surface of segment. Ant. segm. IV (Fig. 1h) al-
most as long as ant. segm. V, with 55–64 secondary rhinar-
ia. Ant. segm. V (Fig. 1i) longer than ant. segm. VI, with 
1 rounded primary rhinarium at apex with little developed 
sclerotic rosette and 35–43 secondary rhinaria. Secondary 
rhinaria on ant. segm. IV and V small and rounded, situ-
ated on whole length and surface of segments. Ant. segm. 
VI (Fig. 1i) with very short VIb, 0.16–0.17 times VIa. 
VIa with 1 rounded or oval primary rhinarium with little 
sclerotic rosette, 4–5 accessory rhinaria situated close to 
each other in about half of length of segment and 11–14 
secondary rhinaria, situated under the accessory rhinaria. 
Other antennal ratios: VI:III 0.38–0.41, V:III 0.57–0.60, 
IV:III 0.58–0.63. Antennae with pointed setae of various 
length. Longest seta on ant. segm. III 1.35–1.36 times BD 
III. Antennal chaetotaxy: segm. I with 4–7 setae, segm. II 
with 3–5 setae, segm. III with 18–19 setae, segm. IV with 
7–9 setae, segm. V with 10–11 setae, segm. VI with 6–7 
basal, 5–6 apical and 1 subapical setae. Rostrum short, 
reaching mesosternum. ARS blunt, with very short apical 
part (Fig.1j), 0.14 times ant. segm. III, 0.34–0.37 times ant. 
segm. VI and 0.43–0.45 times HT II, with 6 primary and 
2 accessory setae. Dorsal side of thorax covered by long, 
fine and pointed setae, 0.09–0.10 mm long. Media with 1 
fork. Hind legs long, covered by long and pointed setae, 
which are longer than width of tibiae. HT I long, its bas-
al length 0.27–0.30 times dorsal, 0.20–0.22 times ventral 
and 0.61–0.75 times intersegmental length, with 2 dorsal 
and 12 ventral, pointed setae (Fig 1k). HT II 0.32 times 
length of ant. segm. III and 0.70–0.85 times ant segm. 
VI. Dorsal side of abdomen membranous, with long and 
pointed setae, on abd. segm. I-V 0.07–0.09 mm long, on 
segm. VI-VIII 0.09–0.12 mm long. Spinal setae arranged 
in two pairs on each segment, arising from oval scleroites 
(Fig. 1l). Siphunculi very low, with narrow cone-shaped 
base. Abdominal sternite VI and VII sclerotized on whole 
surface. Cauda broadly rounded with many long, fine and 
pointed setae and very short spinules. Parameres present, 
located above basal part of phallus, clearly visible, basally 

Table 2. Main morphological differences between oviparous fe-
males of E. pumilae and  E. cembrae AL–antennae length, BL–
body length, ANT IV–antennal segment IV length, ANT III – 
ant. segm. III length, HT I bL–first segment of hind tarsus basal 
length, HT I dL–HT I dorsal length, HT I iL–HT I intersegmen-
tal length, HT I vL–HT I ventral length ARS–apical segment of 
rostrum, HT II–second segment of hind tarsus length.

Character E. pumilae E. cembrae
AL/BL 0.39–0.40 0.49–0.57

ANT IV/ANT III 0.59–0.61 0.38–0.53
HT I bL/HT I dL 0.38–0.43 0.30–0.33
HT I dL/HT I iL 1.45–1.53 2.10–3.00
HT I bl/HT I vL 0.25–0.28 0.23–0.24
ARS/ANT III 0.21–0.22 0.18–0.20

ARS/HT II 0.42–0.45 0.35–0.41
Pseudosensoria 100–105 32–58

ARS accessory setae 2 0
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fused. Their lobate parts arise into distinct, finger-like pro-
jection toward base of phallus. Parameres dark pigmented, 
with numerous, long setae on entire surface. Basal part 
of phallus crescent-shaped, light brown, with numerous 
long setae. Sclerotized arms clearly visible, strongly scle-
rotized, dark pigmented. Proximal part robust, ends in 
triangular apex. Distal part also robust, strongly flattened 
with thorn-like process located in inner edge of arm. Scle-
rotized arms form upper half-circle-shaped structure that 
surrounds genital area (Fig. 3a, c).

Host plants. Pinus koraiensis (Inouye 1970; Lee et al. 
1994; Pashchenko 1988; Szelegiewicz 1974), P. parviflora 
(Blackman and Eastop 1994), P. pentaphylla (Inouye 1970), 
P. pumila (Inouye 1939, 1970; Pashchenko 1988), P. stro-
bus (Lee et al. 1994; Pashchenko 1988).

Distribution. India (Ghosh 1982), Japan (Inouye 
1939, 1970), Korea (Lee et al. 1994; Szelegiewicz 1974), 
Russia-Far East (Pashchenko 1988).

Eulachnus cembrae Börner

Figs 2, 3b, d

Börner 1950: 2, by original designation

Redescription. Oviparous female (Fig. 2; Table 1, 2). 
Colour in life unknown. Pigmentation of mounted spec-
imens: head, thorax and abdomen pale or yellowish. An-
tennae light-brown, except ant. segm. I, which is pale 
at base and light-brown at apex or antennae uniformly 
yellowish-brown. Fore and middle femora yellow with 
darker ends. Hind femora yellow or light brown with pal-
er anterior part. Fore and middle tibiae yellow or light-
brown. Hind tibiae brown. Tarsi brown. Siphuncular 
sclerite brown. Body elongated, oval (Fig. 2a). Head with 
big compound eyes, without triommatidia. Head width 
0.29–0.40 times length of antennae. Head chaetotaxy: 
dorsal side with 9–10, ventral side with 12 blunt setae, 

0.012–0.095 mm long. Head setae arising from wart-
like bases. Antennae 6-segmented (Fig. 2b, c) 0.49–0.57 
times length of body. Ant. segm. III (Fig. 2b) shorter than 
segm. IV+V+VI with smooth proximal part and imbricat-
ed apex. Ant. segm. IV (Fig. 2b) shorter than ant. segm. V. 
Ant. segm. V (Fig. 2c) longer than ant. segm. VI, with 1 
rounded or oval primary rhinarium at apex with well-de-
veloped sclerotic rosette with smooth edge. Ant. segm. VI 
(Fig. 2c) with very short VIb, 0.16–0.22 times VIa. VIa 
with 1 rounded or oval primary rhinarium with little scle-
rotic rosette and 5–6 accessory rhinaria situated close to 
each other in about ¾ of length of segment. One of them 
much bigger, with very well-developed sclerotic rosette 
surrounded by 1 medium sized and 2–3 small other ones. 
Ant. segm. IV-VI imbricated on whole length. Other an-
tennal ratios: VI:III 0.51–0.57, V:III 0.59–0.66, IV:III 
0.38–0.53. Antennal chaetotaxy: segm. I with 4–6 setae, 
segm. II with 4–5 setae, segm. III with 17–23 setae, segm. 
IV with 6–9 setae, segm. V with 8–11 setae, segm. VI 
with 6–7 basal, 6 apical and without subapical setae. Ant. 
segm. III-IV with short, blunt or spatulate setae (Fig. 2b). 
Ant. segm. VI with short and pointed setae. Setae shorter 
than diameter of segments, longest seta on ant. segm. III 
0.56–0.66 times BD III. Rostrum short, reaching behind 
hind coxae. ARS blunt, with very short apical part (Fig. 
2d), 0.18–0.20 times ant. segm. III, 0.33–0.37 times ant. 
segm. VI and 0.35–0.41 times HT II, with 6 primary and 
without accessory setae. Dorsal side of thorax covered 
by short, 0.007–0.02 mm long blunt setae. Some setae 
on meso- and metanotum may arise from scleroites. Hind 
legs long, covered by slightly blunt setae, which are as 
long as or slightly longer than width of tibiae. Hind tibi-
ae (Fig. 2e) slightly swollen, with 32–58 irregular pseu-
dosensoria which are reaching mostly to half of length 
of tibiae. Basal length of HT I 0.30–0.33 times dorsal 
length, 0.23–0.24 times ventral length and 0.70–0.92 
times intersegmental length, with 2 dorsal and 12 ventral, 
pointed setae (Fig. 2f). HT II 0.48–0.55 times length of 
ant. segm. III and 0.90–1.00 ant. segm. VI. Dorsal side of 
abdomen membranous. Abd. segm. I-VI without sclerites 
and scleroites (Fig. 2a). Abd. segm. I-VI with few, very 
short slightly blunt dorsal setae, 0.015–0.025 mm long. 
Abd. segm. VII and VIII with slightly longer and pointed 
dorsal setae, 0.035–0.062 mm. Setae on abd. segm. VII 
and VIII arising from oval scleroites. Siphunculi very low 
with a narrow cone-shaped base. Subgenital plate in the 
middle subdivided. Cauda broadly rounded with numer-
ous long, fine and pointed setae and very short spinules.

Redescription. Alate male (Figs 2, 3b, d; Table 1, 3). 
Colour in life unknown. Pigmentation of mounted spec-
imens: head and thorax sclerotized, yellow or brown. 
Antennae light brown with ant. segm. I, II and proximal 
part of segm. III pale. Legs yellow to light brown with 
darker apices of femora and sometimes darker tibiae. Tar-
si dark. Wings pale with light brown veins and brownish 
pterostigma. Abdomen pale with light brown sclerites and 
scleroites. Siphuncular sclerites and genitalia brown. Body 
elongated, oval. Head (Fig. 2g) with big and very well-de-

Table 3. Main morphological differences between alate males 
of E. pumilae and E. cembrae. AL–antennae length, BL–body 
length, Ant. segm. VIb–antennal segment VI terminal process 
length, Ant. segm. VIa–ant. segm. VI base length, Ant. segm 
VI–ant. segm. VI length, ANT III–ant. segm. III length, ARS–
apical segment of rostrum, HT II–second segment of hind tar-
sus length, R III, IV, VI–number of secondary rhinaria on ant. 
segm. III, IV and VI.

Character E. pumilae E. cembrae
AL/BL 0.69–0.70 0.78–0.81

Ant. segm. VIb/ant. segm. VIa 0.16–0.17 0.19–0.24
ANT VI/ANT III 0.38–0.41 0.45–0.51

ARS/HT II 0.43–0.45 0.32–0.40
ARS/ANT VI 0.34–0.37 0.27–0.29
HT II/ANT III 0.31–0.32 0.35–0.38

R III 125–136 80–120 
R IV 55–64 29–42 
R VI 11–14 4–10 

ARS accessory setae 2 0
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Figure 2. Eulachnus cembrae – oviparous female: (a) general view, (b) antennal segments I–IV, (c) antennal segments V and VI, 
(d) apical segment of rostrum, (e) hind tibia, (f) hind tarsus. Alate male: (g) head, (h) antennal segments I–IV, (i) antennal segments 
V and VI, (j) apical segment of rostrum, (k) hind tarsus, (l) abdomen.
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Figure 3. External male genitalia of Eulachnus pumilae (a, c) and E. cembrae (b, d): bp –basal part of phallus with sclerotized arms 
consists of short proximal (solid arrow), long distal (dotted arrow) part and upper half-circle-shaped structure that surrounds the 
genital area (arrow-head), P – parameres, C – cauda.

veloped compound eyes, without triommatidia and with 3 
well-developed ocelli. Head width 0.23–0.24 times length 
of antennae. Head chaetotaxy: dorsal side with 11, ven-
tral side with 10 blunt setae, 0.045–0.075 mm long. Head 
setae arising from well-developed and light brown, oval 
scleroites. Antennae (Fig. 2h, i) 6-segmented, 0.78–0.81 
times length of body. Ant. segm. III (Fig. 2h) shorter than 
segm. IV+V+VI, with 80–120 secondary rhinaria. Ant. 
segm. IV (Fig. 2h) shorter than ant. segm. V, with 29–42 
secondary rhinaria. Ant. segm. V (Fig. 2i) longer than ant. 
segm. VI, with 1 rounded primary rhinarium at apex, with 
little developed sclerotic rosette and 23–38 secondary rhi-
naria. All secondary rhinaria on ant. segm. III-V small and 
rounded, situated on whole length and surface of segment. 
Ant. segm. VI (Fig. 2i) with short VIb, 0.19–0.24 times 
VIa, with 1 rounded or oval primary rhinarium with little 
sclerotic rosette, 4–5 accessory rhinaria situated close to 
each other in about ⅔ of length of segment and 4–10 small 

and rounded secondary rhinaria, situated behind VIa. Oth-
er antennal ratios: VI:III 0.45–0.51, V:III 0.60–0.71, IV:III 
0.50–0.62. Antennal chaetotaxy: segm. I with 4–5 setae, 
segm. II with 5–6 setae, segm. III with 14–17 setae, segm. 
IV with 6–11 setae, segm. V with 12–15 setae, segm. VI 
with 6–7 basal, 5–6 apical and without subapical setae. 
Ant. segm. III-IV with short, blunt or spatulate setae. Ant. 
segm. VI with short and pointed setae. Longest seta on 
ant. segm. III 0.62–0.67 times BD III. Rostrum reaching 
meso- or metasternum. ARS blunt, with very short apical 
part (Fig.  2j), 0.12–0.14 times ant. segm. III, 0.27–0.29 
times ant. segm. VI and 0.32–0.40 times HT II, with 6 
primary and without accessory setae. Dorsal side of thorax 
covered by fine and pointed setae, 0.012–0.025 mm long. 
Media with 1 fork. Hind legs long, covered by blunt and 
pointed setae, not longer than width of tibiae. Basal length 
of HT I 0.26–0.31 times dorsal, 0.21–0.23 times ventral 
and 0.68–0.80 times intersegmental length, with 2 dorsal 
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and 14 ventral, pointed setae (Fig. 2k). HT II 0.35–0.38 
times length of ant. segm. III and 0.72–0.83 ant. segm. VI. 
Dorsal side of abdomen membranous with pointed setae, 
on abd. segm. I–VI 0.017–0.025 mm long, on segm. VII– 
VIII 0.032–0.052 mm long. Spinal setae arranged in two 
pairs on each segment arising from oval scleroites (Fig. 
2l). Siphunculi very low with narrow cone-shaped base. 
Abd. segm. VI and VII sclerotised on whole surface. Cau-
da broadly rounded with numerous long, fine and pointed 
setae and very short spinules. Parameres present, located 
above basal part of phallus, clearly visible, basally fused. 
Their lobate parts, capitate in shape, arise into distinct, 
forceps-like projection toward base of phallus. Parameres 
dark pigmented, with numerous long setae on entire sur-
face. Basal part of phallus club-shaped, brown, with few 
short setae in middle part. Sclerotized arms clearly visible, 
strongly sclerotized, dark pigmented. Proximal part robust 
and ends in triangular apex, distal part thinner. Sclerotized 
arms form upper half-circle-shaped structure that sur-
rounds genital area (Fig. 3b, d).

Host plants. Pinus cembra (Binazzi 1978, 1984; 
Börner 1950, 1952; Börner and Franz 1956; Barbagallo 
and Patti 1994; Chumak 2004; Heinze 1962; Kanturski 
and Wieczorek 2014; Pašek 1952, 1954; Pintera 1968; 
Roberti 1993; Szelegiewicz 1962a, 1962b, 1968, 1978; 
Tashev 1985), P. peuce (Tashev 1985), P. strobus (Chu-
mak 2004).

Distribution. Austria (Börner 1950, 1952; Börner and 
Franz 1956; Heinze 1962; Pintera 1968), Bulgaria (Ta-
shev 1985), Italy (Barbagallo and Patti 1994; Binazzi 
1978, 1984; Roberti 1993), France (MNHN collection), 
Poland (Szelegiewicz 1962a, 1962b, 1968, 1978; Kantur-
ski and Wieczorek 2014), Slovakia (Pašek 1952, 1954), 
Switzerland (BMNH collection, MZLU collection), 
Ukraine (Chumak 2004).

Discussion

Aphids are a group of hemipterans whose classification is 
still controversial, as evidenced by uncertainties about the 
identity of many species in this group of insects (Black-
man and Eastop 1994; Heie 1995). Many of these uncer-
tainties at species level in aphid taxonomy might be re-
solved by studying morphs other than apterous and alate 
viviparous females, especially the sexual generation (i.e. 
oviparous females and males), which have strictly-estab-
lished species characters and are likely to vary much less 
than the parthenogenetic forms (Hille Ris Lambers 1966; 
Wieczorek et al. 2013b).

The genus Eulachnus as a whole is an example for a 
group of aphids which needs revision, because many of the 
characters that have been used in species discrimination 
are subject to environmental influences (Blackman and 
Eastop 2014). This also applies to E. cembrae, E. pumilae 
and E. piniarmandifoliae Zhang from China, which form 
a separate group within the genus Eulachnus characterized 
by the absence of dorsal scleroites at the base of thoracic 

and abdominal setae. The type species of the discussed ge-
nus, E. agilis (Kaltenbach), as well as other European and 
Asiatic species, are identified by the presence of numer-
ous scleroites with setae of various lengths and shapes on 
the dorsal side of the abdomen. On the generic level, this 
specific character occurs also in sexual morphs: oviparous 
females of E. pumilae and E. cembrae (sexual forms of E. 
piniarmandifoliae are unknown) can be easily recognized 
by the absence of dorsal sclerites and scleroites on the ab-
domen whereas in males only spinal scleroites with short 
setae are present on the abdomen. Those two species are 
similar with respect to the absence of the dorsal scleroti-
zation of the thorax and the abdomen, but otherwise they 
significantly differ with respect to both morphological and 
biometric characters. In particular, sexual forms of E. pum-
ilae possess two accessory setae on the ARS, as mentioned 
by Remaudière and Remaudière (1997), but also longer 
setae on the head, antennae and the abdomen. Oviparous 
females of E. pumilae differ from those of E. cembrae with 
respect to the ratios of body length to antennal length, and 
also with respect to individual ratios of HT I basal, dorsal, 
ventral and intersegmental length; measuring those ratios is 
always a good method to distinguish closely related species, 
especially in the tribe Eulachnini (Szelegiewicz 1978; Heie 
1995). The oviparous females also differ by the number of 
pseudosensoria on the hind tibiae (Table 2), which is one 
of the most easily recognizable characters of parthenoge-
netic and sexual aphid females. The alate males of E. pum-
ilae and E. cembrae differ significantly with respect to the 
number of secondary rhinaria on antennal segments III, IV 
and VI and the ratios of the ARS to the antennal segments 
VI or HT II (Table 3). As males are the rarest morphs of 
aphids, appearing only for a short period of time, the taxo-
nomic value of the characters of their genitalia has not been 
fully exploited as yet. However, a comparative, systematic 
study of the male genitalia of the Aphididae has revealed a 
number of characters that may potentially be useful in dis-
cussions on the phylogenetic relationships, species identity 
and identification of these insects (Wieczorek et al. 2011, 
2012, 2013a). E. pumilae and E. cembrae, as most Lach-
ninae, belong to a group of aphids with strongly modified 
genitalia, with parameres divided into lobate parts arising 
into projections, a well-developed basal part of the phallus 
and sclerotized arms forming the upper half-circle-shaped 
structure that surrounds the genital area (Wieczorek et al. 
2012). On the species level, the shape of paramere projec-
tions (finger-like in E. pumilae, forceps-like in E. cembrae), 
the basal part of the phallus (crescent-shaped in E. pumilae, 
club-shaped in E. cembrae), and especially the structure of 
sclerotized arms (distal part robust, strongly flattened with 
a thorn-like process located on the inner edge in E. pumilae 
and thin in E. cembrae) are key characters in the identifica-
tion of E. pumilae and E. cembrae.

According to Fauna Europaea (Nieto Nafría et al. 
2014) E. pumilae is a European species, recorded from 
Slovakia. The checklist of Aphidomorpha from Slova-
kia (Goffova and Wojciechowski 2013) also reported 
this species. Goffova and Wojciechowski (2013) cited 
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the paper of Pašek (1952), whereas in this work on the 
genus Eulachnus (Protolachnus in the original) only E. 
agilis, E. bluncki (= E. rileyi), E. nigricola and E. cem-
brae were listed. The record of E. pumilae in Slovakia 
given by Fauna Europaea cites probably Holman and 
Pintera (1977), where the authors treated E. cembrae as 
a synonym of E. pumilae. The latter record from Ukraine 
presented by Mamontova (2012) should also be treated as 
E. cembrae. In the description as well as in the figure the 
author presents the apterous viviparous female with ARS 
without accessory setae, which is the key character to dis-
tinguish these two species. Moreover, the characters of 
sexual morphs overlap with features of E. cembrae. Thus 
all records of E. pumilae in Europe are in fact records of 
E. cembrae, and E. pumilae does not occur in Europe.

Separateness of these two similar species is also re-
flected by their biology: E. cembrae is a European spe-
cies, recorded mostly from locations in central Europe-
an mountain ranges (the Alps, the Carpathians) (Börner 
1950; Heinze 1962; Pašek 1952; Szelegiewicz 1968; 
Chumak 2004). It may also occur in other, submontane 
regions (e.g. artificial plantings of P. cembra in Zakopane, 

Poland (Szelegiewicz 1978) or in the Botanical Garden in 
Cracow (Kanturski and Wieczorek 2014)). E. pumilae, 
on the other hand, should be treated as an East Palaearc-
tic species, recorded from Japan, Korea, India and East 
Siberia (Inouye 1939, 1970; Szelegiewicz 1974; Ghosh 
1982; Pashchenko 1988; Lee et al. 1994). Host plants of 
both species mostly belong to the subsection Cembrae of 
the Pinus section Strobus. E. cembrae is always associat-
ed with the Swiss stone pine P. cembra and occasionally 
with P. strobus (Holman 2009), whereas E. pumilae is 
associated with P. koraiensis, P. parviflora, P. pentaphyl-
la, P. pumila and P. strobus (Blackman & Eastop, 2014). 
Recent molecular studies have shown that P. cembra is 
clearly separated from the closely related P. koraiensis, 
P. parviflora and P. pumila which form a distinct clade 
(Liston et al. 1999; Wang et al. 1999; Gugerli et al. 2001).

Detailed morphological and biometric analysis of the 
sexual morphs of the studied species, including type ma-
terial of E. cembrae designated by Börner, supported by 
biological data, definitely distinguish the studied species 
as separate taxa.

Key to oviparous females of E. cembrae and E. pumilae.

1.	 Ant. segm. VI/ant. segm. III 0.38–0.53. ARS without accessory setae. Hind tibiae with 32-58 pseudosensoria...............

......................................................................................................................................................... E. cembrae Börner

–	 Ant. segm. VI/ant. segm. III 0.58–0.61. ARS with two accessory setae. Hind tibiae with 100-105 pseudosensoria.........

.......................................................................................................................................................... E. pumilae Inouye

Key to alate males of E. cembrae and E. pumilae.

1.	 Antennae length/body length 0.78–0.81. ARS without accessory setae. Ant. segm. IV with 29-42 accessory rhinaria..... 	

......................................................................................................................................................... E. cembrae Börner

–	 Antennae length/body length 0.69–0.71. ARS with two accessory setae. Ant. segm. IV with 55-64 accessory rhinaria.... 	

.......................................................................................................................................................... E. pumilae Inouye
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Abstract

A new species of hygropetric water strider, Onychotrechus dooarsicus sp. n. is described 
from Buxa Tiger Reserve, Dooars, West Bengal, India. Representatives of the new spe-
cies were collected from a stream with boulders and rocks splashed by water, with slow 
current, situated at an altitude of 630 m a.s.l. This is the seventh species of Onychotrechus 
confirmed for India. The new species is closely related with O. robustus Andersen, 1980 
from northwestern India and O. jaechi Zettel & Tran, 2007 from Bhutan. An identifica-
tion key to males of all species of Onychotrechus species is also provided.Key Words

Eotrechinae
Buxa Tiger Reserve
Jalpaiguri

Introduction

The hygropetric water striders of the genus Onychotrechus 
Kirkaldy, 1903 are members of the subfamily Eotrechinae 
and chiefly distributed on the Indian subcontinent and Sri 
Lanka (11 species, including the new one), but two spe-
cies inhabit southeastern Asia (Andersen 1980). They can 
be recognized by the small size (body length less than 7.4 
mm); middle and hind legs with subequal lengths, first 
tarsomere shorter than second, long pre-apically inserted 
claws, and ventral row of stout spine-like setae; and genital 
segments of males small, with relatively simple structure.

Species of Onychotrechus are mostly found resting, 
walking, running or jumping on the wet seeping rock 
faces covered with algae or splashed by water of small 
mountainous streams. Both nymphs and adults, including 
copulating individuals, can be encountered in their typi-
cal habitats. Although their coloration appears vivid, it is 
cryptic and makes them difficult to recognize in the dark 
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wet rocks. The hygropetric way of life is a secondary ad-
aptation evolved from life on water surface in this group 
(Andersen 1980).

Hitherto, six species of Onychotrechus have been 
recorded from India (Thirumalai 2002), namely O. ma-
jor Andersen, 1980 (Kerala, Maharashtra), O. robustus 
Andersen, 1980 (Himachal Pradesh, Uttar Pradesh), O. 
rupestris Andersen, 1980 (Karnataka), and O. spinifer 
Andersen, 1980 (Karnataka, Kerala, Maharashtra), O. 
baijali Gupta, 1982 (Tamil Nadu), O. rhexenor Kirkaldy, 
1903 (Karnataka, Kerala, Maharashtra, Rajasthan, Tam-
il Nadu). The record of a seventh species, O. sakunta-
la (Kirkaldy, 1901), from Tripura (Bal and Basu 2000) 
needs confirmation, because it is considered to be endem-
ic of Sri Lanka (Andersen 1980).

In a recent expedition to the Buxa Tiger Reserve, near 
the Indo-Bhutan border of West Bengal, the second au-
thor collected a specimen, that is herein described and 
named as Onychotrechus dooarsicus sp. n.
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Material and method

Specimens were collected by a short-handled aquatic net 
and preserved in 70% ethyl alcohol (C2H5OH). Samples 
were identified using a binocular microscope Leica M205A 
and body parts were photographed. Male genitalia was dis-
sected and kept in 10% KOH for 30 minutes to clear the 
hard sclerotized structure and drawings were prepared us-
ing a camera lucida attached to the Leica M205A binocu-
lar microscope. Identified specimens were deposited in the 
National Zoological Collections of Zoological Survey of 
India, Kolkata. All measurements are given in millimetres.

Onychotrechus dooarsicus sp. n.
http://zoobank.org/9B857E19-8FE4-4B25-85D8-19872CC26B5C
Figs 1–19

Holotype (apterous male): INDIA: West Bengal; Jalpai-
guri; Buxa Jhora near Buxa fort; Buxa Tiger Reserve, 
26.76223° N, 89.59968° E, 630 m a. s. l., 19.IV.2013, 
Srimoyee Basu (Reg. No.: 3130/H15). Paratypes: one 
apterous male, one apterous female, same data as holo-
type (Reg. No.: 3131/H15).

Type locality. INDIA: West Bengal; Jalpaiguri; Buxa 
Jhora near Buxa fort; Buxa Tiger Reserve; stream with 
large rocks, stones in forested areas.

Description of apterous male (Fig. 1). Size: Body 
length (from head tip to tip of proctiger) of apterous male 
holotype 3.30, male paratype 3.27; maximum width of body 
across mesoacetabula 1.12 (holotype), 1.07 (paratype).

Colour: Body dorsally black with yellow markings. 
Head with a median yellow longitudinal stripe, which 
ends in a blunt arrow head (Fig. 3); head anteriorly and 
along medial and posterior eye margins yellow. Antenna 
and leg segments yellowish brown. Pronotum with two 
broad yellow sub-lateral stripes, a thin median yellow 
stripe, and two yellow curved lateral stripes. Meso- and 
metanotum (Fig. 4) with two thin lateral stripes, two 
broad sub-lateral stripes and an indistinct short yellow 
median line. Abdominal tergites completely black (Figs 
4, 12). Forefemur yellow with one broad dark band on 
dorsal side and one very slender dark brown band on ex-
tensor side. Venter yellow. Mesosternum (Fig. 6) with 
paired black patches behind forecoxae and metasternum 
posteriorly with an almost W-shaped broad dark region. 
Abdominal sternites pale yellowish brown (Fig. 13).

Structural characteristics (measurements refer to 
holotype). Head length 0.64, width 0.89. Interocular 
width 2 times as large as eye width (0.45 : 0.22). Eye 
length 0.44. Length of antennal segments 1-4: 0.96, 0.94, 
0.89, 1.38; first antennomere with three spines distally, 
being two long, and a small one arising near base of first 
spine. Rostrum reaching up to mid-way of mesosternum, 
length 1.50.

Pronotum 0.84 mm in width; pronotum length 0.53, 
width 0.79. Combined length of mesonotum and meta-

notum 1.12, width 0.98. Mesosternum (Fig. 6) modi-
fied, with narrow median groove slightly widened pos-
teriorly; depression with black, scattered setae directed 
to its centre; posterior swelling with densely arranged 
long stout black setae covering base of mesosternum. 
Forefemur (Fig. 8) slender, widened basally, but almost 
evenly tapering apically; length of forefemur 1.17, width 
0.25; forefemur apically with a few setae and with short 
dark stiff setae distributed throughout. Foretibia (Fig. 9) 
strongly curved, basally with patch of few short setae on 
flexor side; a soft spinous structure protruded outwards 
from base of curvature; apical region with two prominent 
black spines that diverge from almost touching bases 
(forming a ‘V’), and with four black spines and a row of 
short setae towards extensor side. Mid and hind femora 
slender, each about 1.1 times as long as body; both with 
distinct rows of short spines arranged equidistantly. Fore-
claws (Fig. 11) sharply bent and slightly longer than mid 
and hind claws. Measurements of leg segments provided 
in Table 1.

Abdomen (Figs 12, 13) short, only about one third of 
body length. Length of abdominal sternites 1.01, width 
0.90. Sterna II-VI visible as very narrow curved strips; 
sternum VII (Fig. 13) much longer; sterna II-VII without 
median groove. Segment VIII broad, with median depres-
sion, posterior part with several setae, bluntly ending.

Genitalia (Figs 16-19): Pygophore sub-oval, slightly 
elongated, widened basally. Proctiger (Fig. 17) short, 
widened distally, gradually tapering towards basal part, 
with long setae and medially with numerous punctures. 
Endosomal sclerites as in Fig. 18. Paramere (Fig. 19) 
short, simple and with a distinct median notch.

Description of apterous female (Figs 2, 7). Size: 
Body length 4.4; maximum body width across mesoac-
etabula 1.38.

Colour: Almost identical to male, with the following 
exceptions: posterior yellow mid-line lacking from meta-
notum (Fig. 5). Venter yellow, with two broad markings 
on mesosternum. Metasternum brownish yellow. Abdom-
inal sterna II-VI yellowish brown, paler at mid-line and 
sides; sternum VII black anteriorly, yellowish posteriorly.

Structural characteristics: Length of head 0.75, width 
0.91. Interocular width 0.52. Eye length 0.42, width 0.23. 
Length of pronotum 0.51, width 0.85. Length of antennal 
segments 1-4: 1.10, 1.08, 1.04, 1.48. Combined length of 
meso- and metanotum 1.38, width 1.36. Forefemur slen-
der (Fig. 10). Foretibia less curved, without spinous pro-
trusion from curvature. Measurements of leg segments 
provided in Table 1. Abdominal tergites (Fig. 14) elon-
gated, densely covered by setae. Abdominal sterna II-VI 
with median groove; sternum VII (Fig. 15) broad, trape-
zoidal, concave towards end, partly concealing genitalia. 
Proctiger acuminate.

Macropterous male and female. Unknown.
Comparative notes. Onychotrechus dooarsicus sp. n. 

is probably a close relative of O. jaechi, recently described 
from Bhutan. They share some common characters: 
males have almost identical pro-, meso- and metasternal 

http://zoobank.org/9B857E19-8FE4-4B25-85D8-19872CC26B5C
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markings, basally incrassate forefemora, similar 
mesosternal modifications and short abdominal segments. 
However, the male of O. dooarsicus sp. n. distinctly 

differs from O.  jaechi by the following characteristics: 
1) The foretibia of O. dooarsicus sp. n. bears a patch of 
few short setae basally on flexor side, and a soft spinous 
structure protruding outwards from the base of the 
curvature; its apical region bears two prominent black 
spines (forming a ‘V’), four black spines and a row of 
short setae towards extensor side; whereas, in O. jaechi 
its base bears a patch of long hairs on the flexor side and 
the distal modifications are absent. 2) The mesosternum 
of O. dooarsicus sp. n. has a median narrow groove that 
is slightly widened posteriorly, whereas O. jaechi has a 
strongly modified mesosternum, with a medial, posteriorly 
widened depression and a prominent transverse swelling 

Table 1. Measurements (value in mm) of leg segments of apterous 
males and female of Onychotrechus dooarsicus sp. n.

Leg Femur Tibia Tarsus 1 Tarsus 2
Foreleg: ♂♂
	 ♀

1.15, 1.17
1.36

0.99, 1.1
1.17

0.07, 0.08
0.12

0.19, 0.22
0.28

Mid leg: ♂♂
	 ♀

3.71, 3.72
4.03

2.54, 2.56
2.70

0.15, 0.16
0.19

0.26, 0.28
0.29

Hind leg: ♂♂
	 ♀

3.80, 3.81
4.36

2.62, 2.63
3.09

0.13 ,0.15
0.24

0.34, 0.36
0.41

Figures 1–5. Onychotrechus dooarsicus sp. n. 1. Dorsal view of apterous male. 2. Dorsal view of apterous female. 3. Head and 
pronotal marking pattern in male. 4. Meso- and metanotal marking pattern in male. 5. Marking pattern in female.
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Figures 6–13. Onychotrechus dooarsicus sp. n. 6. Mesosternum of male, ventral view. 7. Lateral view of female. 8. Forefemur of 
male. 9. Foretibia and tarsi of male. 10. Foreleg of female. 11. Foreleg claws in male. 12. Abdominal tergites of male. 13. Abdominal 
sternites with genital segments in male.

at its hind margin. 3) In O. dooarsicus sp. n., the paramere 
has a notch at mid-length, that is absent from O. jaechi. 
The female of O. jaechi is unknown.

Etymology. The specific epithet ‘dooarsicus’ comes 
from its place of occurrence, ‘Dooars’ of West Bengal. 
Dooars is a large region, forming the gateway from India 
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Figures 14–19. Onychotrechus dooarsicus sp. n. 14. Abdominal tergites of female. 15. Abdominal sternites of female. 16. Dissected 
genital segments of male. 17. Proctiger of male. 18. Endosoma, lateral view. 19. Left paramere, lateral view.

to Bhutan and stretching from the plains of Darjeeling 
District, Jalpaiguri District, and the upper regions of 
Cooch Behar District of West Bengal to some parts of 
Assam. This part mainly consists of Himalayan foothills.

Habitat. Representatives of this species have been 
found in the shallow zone between the rocks, splashed 
by a slow-flowing stream (630 m), known as Buxa Jhora, 
located near Buxa fort of Buxa Tiger Reserve Range.
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Key to Onychotrechus species (males)

Note: The authors were able to study male specimens of most species, but not of O. baijali and O. singalensis. For these 
species characters were taken from the original descriptions.

1	 Forefemur at flexor side with one or two prominent spine-like structures usually consisting of densely-packed setae..... 2

–	 Forefemur at flexor side without prominent spine-like structures................................................................................. 4

2	 Forefemur at flexor side with two spine-like structures, one sub-apically and another one at mid-length. (India: Tamil 

Nadu)..............................................................................................................................................................O. baijali

–	 Forefemur at flexor side with one spine-like structure sub-apically.............................................................................. 3

3	 Forefemur at flexor side between base and spine-like group of setae with row of long flexible setae; at extensor side 

basally with a few short spiny setae. (India: Karnataka).................................................................................O. rupestris

–	 Forefemur at flexor side without long flexible setae; at extensor side basally without spiny setae; spine-like group of 

setae on a tubercle. (India: Karnataka, Kerala, Maharashtra)..........................................................................O. spinifer

4	 Forefemur strongly incrassate (Fig. 8), about 4 times as long as wide......................................................................... 5

–	 Forefemur relatively slender, more than 6 times as long as wide................................................................................. 7

5	 Foretibia weakly curved, chiefly in basal third. Mesosternum posteriorly with short black pegs. Middle femur with row of 

relatively long, erect spines near base. (India: Himachal Pradesh, Uttar Pradesh)......................................... O. robustus

–	 Foretibia strongly curved (Fig. 9). Mesosternum posteriorly with dense brush of long black hairs (Fig. 6) that cover 

metasternum. Middle femur only with a few short spines at base................................................................................ 6

6	 Flexor side of foretibia basally with patch of long hairs and apically without prominent spines. Mesosternum with median 

groove posteriorly strongly widened and posterior margin with strong, transverse swelling. Paramere without median 

notch. (Bhutan)................................................................................................................................................O. jaechi

–	 Flexor side of foretibia basally with patch of few short hairs and apically with two prominent black spines (Fig. 9). 

Mesosternum with median groove posteriorly slightly widened and posterior margin without swelling. Paramere with 

median notch (Fig. 19). (India: West Bengal)................................................................................... O. dooarsicus sp. n.

7	 Large species; body length (from apex of head to tip of proctiger) 5.8 mm or more. (India: Kerala, Maharashtra)......O. major

–	 Small species; body length (from apex of head to tip of proctiger; excluding wings) 5.2 mm or less............................ 8

8	 Dark markings of body much reduced; colour chiefly pale........................................................................................... 9

–	 Dark markings of body prominent............................................................................................................................ 10

9	 Middle and hind claws shorter than first tarsomeres. (Sri Lanka).............................................................. O. singalensis

–	 Middle and hind claws longer than first tarsomeres. (Malaysia: Penang, Selangor)......................................... O. pallidus

	 Note: Besides colour, O. pallidus differs from O. esakii (couplet 12), which is common in southeastern Asia, by the more 

slender forefemur and by small shiny areas on thoracic nota (often completely absent from pronotum and metanotum), 

whereas these areas are much expanded in O. esakii (in macropterous morph prominent on pronotum, but absent from 

pronotal lobe).

10	 Metasternum laterally with one pair of round tubercles. (Sri Lanka).........................................................O. tuberculatus

–	 Metasternum without pair of tubercles..................................................................................................................... 11

11	 Forefemur relatively slender, almost evenly tapering from base to sub-apex, width at midlength less than 2 times max-

imum width of foretibia; its flexor side at base with conspicuous and long patch of black pegs surpassing midlength. 

(India: Karnataka, Kerala, Maharashtra, Rajasthan, Tamil Nadu)...................................................................O. rhexenor

–	 Forefemur distinctly thickened in basal two thirds, width at midlength clearly more than 2 times maximum width of 

foretibia; its flexor side with inconspicuous patch of pale or minute pegs not surpassing midlength of femur............. 12

12	 Forefemur suddenly narrowed sub-apically (more distinct in apterous morph); its flexor side with patch of minute black 

pegs. Distal part of paramere relatively slender, apically rounded. (widely distributed in southeastern Asia: Myanmar, 

southern China, Thailand, Vietnam, West Malaysia).......................................................................................... O. esakii

–	 Forefemur evenly narrowed in distal third; its flexor side with indistinct patch of pale pegs. Distal part of paramere rel-

atively wide, with distinct apex. (Sri Lanka)..................................................................................................O. sakuntala

Discussion

The genus Onychotrechus shows its maximum diversity in 
southern India (Kerala, Karnataka, Tamilnadu) (Andersen 
1980). In contrast, Onychotrechus dooarsicus sp. n. is the 
first species reported from north-eastern India. This new 
species was collected from the banks of a stream at an al-
titude of e 630 m in the Buxa Tiger Reserve Forest, which 
falls within the Jalpaiguri subregion of the Himalayas. It 

is expected that the Eastern Himalayan states of India – 
including the Darjeeling Himalayas and the Himalayan 
foot-hills – harbor further undiscovered species of Ony-
chotrechus and other eotrechine water striders that could 
be described if an extensive faunal survey was carried out. 
Due to their cryptic habits, specialized collecting is neces-
sary to find the hygropetric species of Onychotrechus or 
Eotrechus that are usually overlooked when doing general 
surveys of aquatic insects.
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Species identification of eotrechine water striders is usu-
ally based on the strongly modified genitalia of the males 
(see, e.g., Andersen 1982 for Eotrechus and Chimarrhome-
tra; Polhemus and Andersen 1984 for Amemboa and Am-
emboides), whereas the identification of females is often 
extremely difficult or – as in Amemboa – even impossible 
so far. In contrast with related genera, in males of Onycho-
trechus male genitalia is relatively simple and provide few 
differentiating characters (Andersen 1980). For Onycho-
trechus, Andersen (1980) provided one key to both sexes, 
although characteristics of males forelegs and abdomen are 
dominating. However, the starting couplet of his key using 
the relative lengths of claws and tarsal segments – proved 
to be problematic, because the differences are small and 
subject to intraspecific variation. For this reason, and also 
because some additional species were described afterwards 
(Gupta 1982; Zettel and Tran 2007; this paper), we pres-
ent a new key only for males, but with the advantage of a 
clearer discrimination of the species. Special attention is 
recommended to the inexperienced researcher who wants 
to identify females not associated with males.
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Abstract

Six species of the pleasing lacewing genus Dilar Rambur, 1838, are recorded from 
several islands of East Asia, including Hainan, Taiwan, and Japan. Five species, i.e. Dilar 
formosanus (Okamoto & Kuwayama, 1920), Dilar hikosanus Nakahara, 1955, Dilar 
japonicus McLachlan, 1883, Dilar pallidus Nakahara, 1955 and Dilar taiwanensis 
Banks, 1937, are herein redescribed. Dilar distinctus Nakahara, 1955, and Dilar kanoi 
Nakahara, 1955, are synonymized with Dilar taiwanensis Banks, 1937. Dilar insularis 
sp. n. from Hainan and Taiwan is described as new to science. A key to these insular 
species of Dilar is also provided.Key Words

Dilaridae
Dilar
new species
islands
East Asia

Introduction

The Dilaridae, a small neuropteran family comprising 
about 80 valid species, are sorted in five genera of two 
subfamilies, i.e. Dilarinae (only occur in the Old World) 
and Nallachiinae (mainly occur in the New World, with 
two species recorded from Vietnam and southern Africa) 
(Engel 1999; Monserrat 1988, 1989, 2005; Oswald 
1998, 2013). The genus Dilar Rambur, 1838 is the 
most species rich genus of Dilaridae, belonging to the 
subfamily Dilarinae, with 52 described species (Oswald 
1998; Oswald and Schiff 2001; Yang 1992, 1999, 2001; 
Aspöck et al. 2001; Zhang et al. 2014a). Majority of 
Dilar species occur in the Eurasia continent, while a 
few species are distributed in some islands of Asia and 
Europe. For instance, Sri Lanka harbours an endemic 
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species, Dilar nietneri Hagen, 1858, and two species, 
i.e. Dilar grandis (Banks, 1931) and Dilar macleodi 
Oswald & Schiff, 2001 only occur in Borneo. In East 
Asia, there are many islands along the coast, including 
Hainan (second largest island of China), Taiwan 
(the largest island of China), Ryukyus, and Japanese 
archipelago. Hitherto, seven species of Dilar have 
been recorded from some of these islands (McLachlan 
1883; Okamoto and Kuwayama 1920; Banks 1937; 
Nakahara 1955a, b). Among these species, two of them 
are distributed in Japan, while, remarkably, five species 
were described and endemic to Taiwan. However, all 
these seven Dilar species were poorly described and 
lack a clear, modern redescription and illustrations. In 
this paper, we revise the insular species of Dilar from 
East Asia. Six valid species are herein recorded and 
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described from Hainan, Taiwan, and Japan, with one 
new species. A key to the insular species of Dilar from 
East Asia is also given.

Material and methods

Specimens for the present study are deposited in the 
Natural History Museum (BMNH), London, U.K.; the 
Entomological Museum of China Agricultural Univer-
sity (CAU), Beijing, China; the Museum of Compara-
tive Zoology (MCZ), Cambridge, U.S.A; Museum für 
Naturkunde, Leibniz-Institut für Evolutions- und Biodi-
versitätsforschung an der Humboldt-Universität zu Berlin 
(MNB), Berlin, Germany; National Museum of Natural 
History (NMNH), Smithsonian Institutions, Washington, 
D.C., U.S.A.; the National Museum of Nature and Sci-
ence (NSMT), Tsukuba, Japan; the National Institute for 
Agro-Environmental Sciences (NIAES), Tsukuba, Japan; 
and the Entomological Collection of Hokkaido Universi-
ty Museum (SEHU), Sapporo, Japan. Genitalic prepara-
tions were made by clearing the apex of the abdomen in a 
cold, saturated KOH solution for 3-4 h. After rinsing the 
KOH with acetic acid and water, the apex of the abdomen 
was transferred to glycerin for further dissection and ex-
amination. Habitus photos of adults were taken by using a 
Nikon D90 digital camera with Nikon MICRO NIKKOR 
105 mm lens, and the genitalic figures were made by hand 
drawing under a Motic SMZ168 stereo microscope. The 
terminology of the genitalia generally follows U. Aspöck 
and H. Aspöck (2008).

Taxonomy

Genus Dilar Rambur

Dilar Rambur, 1838: 9. Type species: Dilar nevadensis 
Rambur, 1838 (monotypy).

Cladocera Hagen, 1860: 56. Nomen nudum.
Lidar Navás, 1909: 153. Type species: Dilar meridionalis 

Hagen, 1866: 295, original designation.

Fuentenus Navás, 1909: 154. Type species: Dilar campes-
tris Navás, 1903: 380, original designation.

Nepal Navás, 1909: 661. Type species: Nepal harmandi 
Navás, 1909: 661, original designation.

Rexavius Navás, 1909: 664. Type species: Dilar nietneri 
Hagen, 1858: 482, subsequent designation by Navás, 
1914: 10.

Didar Navás, 1913: 6. An incorrect subsequent spelling of 
Dilar.

Lider Kuwayama, 1962: 376. An incorrect subsequent 
spelling of Lidar.

Diagnosis. Male antennae pectinate, except 2 proximal and 
more than 3 distal simple antennomeres, branch of 1st flag-
ellomere short, with only one dentate process. Wings broad, 
generally with numerous dark markings; costal area broad 
with crossveins simple except several ones forked; subcos-
tal area obviously narrower than costal area, having several 
crossveins; more than 5 crossveins between R and Rs, MA 
fused with R at wing base, proximally with no crossvein 
connecting to MP, and arising from R prior to separation 
between R and Rs; MP with 2 main branches; nygmata 
present; trichosors present along wing margin. Male ninth 
tergite in dorsal view with a truncate or arcuate anterior 
incision and a deeply V- or U-shaped posterior incision, 
leaving a pair of broad hemitergites, which are obtuse 
distally and densely haired. Male ninth sternite generally 
much shorter than ninth tergite. Male ectoproct highly 
specialized, largely covered by ninth tergite, without callus 
cerci and any macrosetae. Male gonocoxite complexes 9, 
10 and 11 comprising two pairs of sclerites (i.e. ninth and 
tenth gonocoxites) and a transverse sclerite (i.e. gonarcus 
= eleventh gonocixites); gonarcus laterally connecting 
to bases of ninth gonocoxites. Hypandrium internum 
generally trapezoidal, with lateral margins slightly arcuate.

Distribution. This genus ranges from northern Africa, 
through Europe, to Asia, and is recorded in the following 
countries: Afghanistan, Algeria, Andorra, Bulgaria, Chi-
na, France, Greece, India, Iran, Italy, Japan, Korea, Kyr-
gyzstan, Lebanon, Malaysia, Nepal, Pakistan, Portugal, 
Russia, Spain, Sri Lanka, Tajikistan, Thailand, Turkey, 
Turkmenistan, Vietnam all countries of former Yugoslavia.

Key to males of insular Dilar species from East Asia1

1	 Forewings nearly hyaline, with no obviously markings.....................................................................D. pallidus Nakahara

–	 Forewings yellowish brown, with distinct brown markings........................................................................................... 2

2	 Male (Fig. 24, 26) with ninth tergite in dorsal view with posteromedial portion protruding into a projection................

...........................................................................................................................................................D. insularis sp. n.

–	 Male with ninth tergite in dorsal view without projection posteromedially.................................................................... 3

3	 Male (Fig. 17) with ectoproct in dorsal view with a strong sclerotized projection at tip and with gonarcus beam-shaped, 

which is bifid on both ends..........................................................................................................D. taiwanensis Banks

–	 Male with gonarcus beam-shaped, which is not bifid on both ends.............................................................................. 4

4	 Male (Fig. 13) with ectoproct in dorsal view with a pair of parallel prolongations which are truncatus and serrate at tip......

....................................................................................................................................................... D. hikosanus Nakahara

–	 Male (Fig. 7) with ectoproct in dorsal view with three projections at tip which is sparsely haired.....D. japonicus McLachlan

1	 Dilar formosanus (Okamoto & Kuwayama) is not included in this key because the male of this species is unknown. Moreover, 
the specific identity of D. formosanus is still unclear (see remarks of D. formosanus).
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Dilar japonicus McLachlan, 1883
Figs. 1, 7–12

Dilar japonicus McLachlan, 1883: 220. Type locality: Japan 
(Fukushima).

Dilar nohirae Nakahara, 1914: 297. Type locality: Japan (Nara).
Dilar japonicus var. gracilis Kuwayama, 1921: 71. Type locali­

ty: Japan (Fukushima).

Diagnosis. This species is characterized by the forewings 
with numerous pale brown markings, and the male ecto-
proct in dorsal view with three projections at tip which is 
sparsely haired.

Description. Male. Body length 4.3-5.3 mm; forewing 
length 10.0-11.4 mm, hindwing length 8.8-9.4 mm.

Head pale yellowish brown, with pale yellow setose 
tubercles. Compound eyes blackish brown. Antenna with 
ca. 29 segments, pale yellowish brown, pedicel with 
brown annular stripes, flagellum unipectinate on most 
flagellomeres, medial branches much longer than those 
on both ends, longest branch nearly 3.0 times as long 
as relevant flagellomere, but branch of 1st flagellomere 
short and dentate, distal seven flagellomeres simple.

Prothorax pale yellow, pronotum pale yellowish 
brown, with anterior margin and posterolateral corners 
pale yellow, medially with a pair of ovoid markings; me-
sothorax pale yellowish brown, mesonotum dark brown 
on anterior and lateral margins; metanotum pale yellowish 
brown, slightly darker on lateral margins. Legs pale yel-
lowish brown, femora blackish brown at tip. Wings hya-
line, slightly smoky brown, with numerous brown spots. 
Forewing ~2.1 times as long as wide, densely spotted, 
with markings on proximal half much darker, arranging as 
transversely arcuate pattern, a broad immaculate area pres-
ent on either side of median nygma; two nygmata present 
on proximal and median portion of forewing, median one 
much larger than proximal one. Hindwing ~2.0 times as 
long as wide, slightly paler than forewing, with similar 
marking pattern; one nygma present at middle. Veins pale 
brown, crossveins much paler than longitudinal veins. 
Forewing with trichosors present along wing margin be-
tween R and CuA; Rs with three main branches; MP with 
two main branches; two gradate crossveins present at mid-
dle. Hindwing with trichosors present along wing margin 
between R and CuA; Rs with three main branches.

Abdomen pale yellow, pregenital segments dorsally 
yellowish brown. Ninth tergite in dorsal view with an ar-
cuate anterior incision and a deeply V-shaped posterior 
incision, leaving a narrow median portion and a pair of 
subtriangular hemitergites, which are obtuse distally and 
densely haired; in lateral view broad, with straight ventral 
margin and arcuate posterior margin. Ninth sternite obvi-
ously shorter than ninth tergite, truncately posteriad. Ec-
toproct in dorsal view with three projections at tip which 
is sparsely haired, posteroventrally with a pair of sub-
semicircular and flattened projections, a pair of bifid un-
guiform projections and a pair of short, feebly sclerotized, 
digitiform projections. Ninth gonocoxite with anterior 

half broadly spoon-shaped and with posterior half slen-
derly elongate and curved posteroventrally; tenth gono-
coxite slenderly elongate, much longer ninth gonocoxite, 
with incurved base and spinous tip, medially with a lobe 
connecting to ninth gonocoxite; gonarcus beam-shaped, 
slightly expanded on both ends, laterally connecting to 
base of ninth gonocoxites. Hypandrium internum nearly 
trapezoidal, with lateral margins slightly arcuate.

Female. Body length 6.5 mm; forewing length 14.0 
mm, hindwing length 12.7 mm.

Seventh sternite (Fig. 11) in lateral view subtrapezoi-
dal, in ventral view nearly rectangular and slightly con-
vex on posterior margin. Eighth abdominal segment ven-
trally without subgenitale. Bursa copulatrix (Fig. 11) with 
colleterial gland tubular and elongate, sinuate medially; 
basal part of bursa copulatrix sac-like in lateral view and 
nearly ovoid in ventral view, posteriorly slightly sclero-
tized on both sides; bursal accessory gland not observed. 
Ectoproct rather small, ovoid.

Materials examined. Holotype ♂, “Japan, Fukushima  
[37º44’N, 140º28’E]/28.7.[18]81/Type/japonicus Mc-
L[achlan]” (BMNH). JAPAN: 1f#, Aomori, Tsuta-on-
sen [40º13’N, 140º30’E], 6.VIII.1953, K. Sadanaga 
(NIAES); 1♀, Gunma, Kuni-mura [36º38’N, 138º38’E], 
10.VIII.1992, K. Konishi (NIAES); 1♂, Gunma [36°23’N, 
139°03’E], 3.VIII.1960, K. Fujimoto (NIAES); 1♂, 
Shikoku, Mt. Sara [33°45’N, 133°30’E], 27.VII.1955, 
Toshiro Yano (NIAES); 1♂, Yamanashi, Shojiko 
[35°29’N, 138°36’E], 23.VII.1969, P. H. Hasegawa 
(NIAES); 1f#, Fukushima, Yokomuki Onsen [37°53’N, 
140°33’E], 26.VII.1964, H. Kobayashi (NIAES).

Distribution. Japan (Honshu, Kyushu, Shikoku).
Remarks. This species appears to be very closely related 

to D. hikosanus Nakahara in having similar wing marking pat-
terns and male genitalia. The only difference between these 
two Japanese species refers to the male ectoproct. In D. japon-
icus, the male ectoproct distally bears three projections which 
are sparsely haired. However, in D. hikosanus the ectoproct 
has a pair of parallel projections which are truncate and serrate 
at tip. Primarily we even suspected D. hikosanus to be conspe-
cific with D. japonicus due to the remarkable similarity of the 
external morphological and genitalic characters. Nevertheless, 
we examined several males of both species, and the difference 
of the male ectoproct mentioned above is stable. Therefore, 
we consider D. hikosanus and D. japonicus to be different 
species. Dilar japonicus is a widely distributed species in 
Honshu, Kyushu and Shikoku, while D. hikosanus seems to 
be endemic to Kyushu, and more exactly to the Mt. Hikosan.

Dilar hikosanus Nakahara, 1955
Figs. 2, 13–16

Dilar hikosanus Nakahara, 1955b: 137. Type locality: Ja­
pan (Fukuoka).

Diagnosis. This species is characterized by the forewings 
with numerous brown stripes, and the male ectoproct in 
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dorsal view with a pair of parallel prolongations which 
are truncate and serrate at tip.

Description. Male. Body length 4.7 mm; forewing 
length 8.3 mm, hindwing length 6.8 mm.

Head yellowish brown, with pale yellow setose tuber-
cles. Compound eyes blackish brown. Antenna with ca. 
29 segments, pale yellowish brown, pedicel with brown 
annular stripes, flagellum unipectinate on most flagel-
lomeres, medial branches much longer than those on both 
ends, longest branch nearly 3.0 times as long as relevant 

flagellomere, but branch of 1st flagellomere short and 
dentate, distal eight flagellomeres simple.

Prothorax pale yellowish brown, pronotum yellowish 
brown, with anterior margin and posterolateral corners 
pale yellow, medially with a pair of ovoid markings; me-
sothorax pale yellowish brown, mesonotum dark brown 
on anterior and lateral margins; metanotum pale yellow-
ish brown, slightly darker on lateral margins. Legs pale 
yellowish brown, femora blackish brown at tip. Wings 
hyaline, slightly yellowish brown, with numerous brown 

Figures 1–6. Adults of Dilar spp. 1. D. japonicus McLachlan, holotype male; 2. D. hikosanus Nakahara, male; 3. D. taiwanensis 
Banks, holotype male; 4. D. formosanus (Okamoto & Kuwayama), holotype female, fore- and hindwing; 5. D. pallidus Nakahara, 
holotype male; 6. D. insularis sp. n., holotype male. Scale bars: 1.0 mm.
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Figures 7–12. Dilar japonicus McLachlan. 7. Male genitalia, dorsal view; 8. Male genitalia, ventral view; 9. Male genitalia, lateral 
view; 10. Male ectoproct, caudal view; 11. Female genitalia, lateral view; 12. Female genitalia, ventral view. bc: bursa copulatrix; 
cg: colleterial gland; e: ectoproct; g: gonarcus = eleventh gonocoxites; gx9: ninth gonocoxite; gx10: tenth gonocoxite; hi: hypandri-
um internum; S7-9: sternite 7-9; T7-9: tergite 7-9. Scale bars: 0.5 mm.
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spots. Forewing ~2.2 times as long as wide, densely spot-
ted, with markings on proximal half much darker, most 
markings connected with each other, generally arrang-
ing into several arcuate transverse stripes, an immacu-
late area present distal to median nygma; two nygmata 
present on proximal and median portion of forewing, 
median one much larger than proximal one. Hindwing 
~2.1 times as long as wide, slightly paler than forewing, 
with similar marking pattern; one nygma present at mid-
dle. Veins pale brown. Forewing with trichosors present 
along wing margin between R and CuP; Rs with four 
main branches; MP with two main branches; two gradate 
crossveins present at middle. Hindwing with trichosors 
present along wing margin between R and CuA; Rs with 
three main branches.

Abdomen pale yellowish brown, pregenital segments 
dorsally brown. Ninth tergite in dorsal view with an ar-
cuate anterior incision and a nearly V-shaped posterior 
incision, leaving a narrow median portion and a pair of 
subtriangular hemitergites, which are obtuse distally 
and densely haired; in lateral view broad, with straight 
ventral margin and arcuate posterior margin. Ninth ster-
nite obviously shorter than ninth tergite, arcuately con-
vex posteriad. Ectoproct in dorsal view with a pair of 

parallel prolongations which are truncate and serrate at 
tip, posteroventrally with a pair of subsemicircular and 
flattened projections, a pair of bifid unguiform projec-
tions and a pair of short, feebly sclerotized, digitiform 
projections. Ninth gonocoxite with anterior half broadly 
spoon-shaped and with posterior half slenderly elongate 
and curved posteroventrally; tenth gonocoxite slenderly 
elongate, much longer ninth gonocoxite, with incurved 
base and spinous tip which is curved outward, medial-
ly with a lobe connecting to ninth gonocoxite; gonarcus 
beam-shaped, laterally connecting to base of ninth gono-
coxites. Hypandrium internum nearly trapezoidal, with 
lateral margins slightly arcuate.

Female. Unknown.
Materials examined. Holotype ♂, “HIKOSAN 

[33°01’N, 131°01’E], Kyushu, Aug. 3, 1934, S. Hiroya-
ma/Dilar hikosanus n.sp. (Type) W. NAKAHARA/Waro 
Nakahara Collection II/Dilar hikosanus n.sp. W. NA-
KAHARA (Holotype)/NSMT-I-Nr No. 4302” (NSMT). 
2♂, JAPAN: Kyushu, Hikosan, Buzen, 19.VII.1963, H. 
Kuroko (NIAES).

Distribution. Japan (Kyushu).
Remarks. See Remarks under Dilar japonicus Mc-

Lachlan, 1883.

Figures 13–16. Dilar hikosanus Nakahara. 13. Male genitalia, dorsal view; 14. Male genitalia, ventral view; 15. Male genitalia, 
lateral view; 16. Male ectoproct, caudal view. Scale bars: 0.5 mm.
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Dilar taiwanensis Banks, 1937
Figs. 3, 17–20

Dilar taiwanensis Banks, 1937: 276. Type locality: China 
(Taiwan: Jiayi).

Dilar distinctus Nakahara, 1955b: 139. Type locality: Chi­
na (Taiwan: Tattaka). syn. n.

Nepal kanoi Nakahara, 1955a: 6. Type locality: China 
(Taiwan: Tattaka). syn. n.

Diagnosis. This species is characterized by the male ninth 
gonocoxite with anterior half broadly spoon-shaped and with 
posterior half slenderly elongate and curved posteroventrally,  
and by the slenderly elongate tenth gonocoxite which has a 
lobe connecting to ninth gonocoxite medially.

Description. Male. Body length 3.4–5.5 mm; fore-
wing length 6.4–9.0 mm, hindwing length 5.5–7.6 mm.

Head yellowish brown, with pale yellow setose tuber-
cles. Compound eyes blackish brown. Antenna with ca. 
29 segments, pale yellowish brown, pedicel with brown 
annular stripes, flagellum unipectinate on most flagel-
lomeres, medial branches much longer than those on both 
ends, longest branch nearly 3.0 times as long as relevant 
flagellomere, but branch of 1st flagellomere short and 
dentate, distal eight flagellomeres simple.

Prothorax pale yellowish brown, pronotum yellowish 
brown, with anterior margin and posterolateral corners 
pale yellow, medially with a pair of ovoid markings; me-
sothorax pale yellowish brown, mesonotum dark brown 
on anterior and lateral margins; metanotum pale yellow-
ish brown, slight darker on lateral margins. Legs pale 
yellowish brown, femora blackish brown at tip. Wings 
hyaline, slightly yellowish brown, with numerous dark 
spots. Forewing ~2.2 times as long as wide, densely spot-
ted, with markings on proximal half much darker, most 
markings fused with each other, generally arranging into 
several arcuate transverse stripes, an immaculate area 
present distal to median nygma; two nygmata present on 
proximal and median portion of forewing, median one 
much larger than proximal one. Hindwing ~2.1 times as 
long as wide, slightly paler than forewing, with similar 
marking pattern; one nygma present at middle. Veins 
pale brown. Forewing with trichosors present along wing 
margin between R and CuP; Rs with four main branch-
es; MP with two main branches; two gradate crossveins 
present at middle. Hindwing with trichosors present 
along wing margin between R and CuA; Rs with three 
main branches.

Abdomen pale yellowish brown, pregenital segments 
dorsally brown. Ninth tergite in dorsal view with an ar-
cuate anterior incision and a nearly V-shaped posterior 
incision, leaving a narrow median portion and a pair of 
subtriangular hemitergites, which are obtuse distally and 
densely haired; in lateral view broad, with straight ventral 
margin and arcuate posterior margin. Ninth sternite obvi-
ously shorter than ninth tergite, arcuately convex poste-
riad. Ectoproct in dorsal view with a strong sclerotized 
projection medially, which is bifid at tip, posteroventral-

ly with a pair of short and flattened projections, a pair 
of bifid unguiform projections and a pair of short, fee-
bly sclerotized, digitiform projections. Ninth gonocoxite 
strongly inflated and spoon-shaped on anterior half, with 
posterior half slenderly elongate and curved posteroven-
trally, which is with a slenderly short projection extended 
subterminally; tenth gonocoxite slenderly elongate, much 
longer than ninth gonocoxite, with incurved base and spi-
nous tip which is curved outward, medially with a lobe 
connecting to ninth gonocoxite; gonarcus beam-shaped, 
bifid on both ends, laterally connecting to base of ninth 
gonocoxites. Hypandrium internum nearly trapezoidal, 
with lateral margins slightly arcuate.

Female. Forewing length 12.5 mm, hindwing length 
11.5 mm.

Abdomen yellow, ovipositor yellowish brown, seventh 
sternite ruptured during maceration, eighth abdominal 
segment without subgenitale. Colleterial gland apparently 
also ruptured, not visible. Bursa copulatrix sac-like in lat-
eral view, with an elongated bowl-like sclerite and a paired 
sclerotized domed structure distally behind it; bursal ac-
cessory gland not observed. Ectoproct rather small, ovoid.

Materials examined. Holotype ♂, “Formosa, Arizan 
[= Mt. Alishan, Taiwan, 23°31’N, 120°48’E], June 
4, Gressitt, Type, M.C.Z. No. 20229” (MCZ). CHINA: 
2♂, Taiwan, Taoyuan, Mt. Tamanshan [24°42’N, 
121°27’E], 1600 m, 11.VI.2013, Feiyang Liang (CAU); 
1♂, Taiwan, Taipei, Mt. Yangmingshan, Datun Park 
[25°09’N, 121°32’E], 900 m, 17.VI.2012, Lihua Wang 
(CAU); 2♂, Taiwan, Taipei, Mt. Yangmingshan, Da-
tun Park, 900 m, 17.VI.2012, Luxi Liu (CAU); 5♂1f#, 
Taiwan, Nantou, Tayuling [23°55’N, 120°40’E], 2500 
m, 8-18.VI.1998, D. R. Davis (NMNH); 1♂, “Formosa, 
Taihorin [Taiwan: Chiayi County, Dalin (= Taihorin), 
23°35’N, 120°28’E], VI.10. [= June 1910], H. Sauter” 
(MNB); 2♂ [Holotype and a paratype of Dilar distinc-
tus], “Formosa, T. Kano/Dilar distinctus n.sp. (Type) W. 
NAKAHARA/Waro Nakahara Collection II” (NSMT); 
1♂ [Holotype of Dilar kanoi], “Formosa, T. Kano/Di-
lar kanoi n.sp. (Type) W. NAKAHARA/Waro Nakahara 
Collection II/NSMT-I-Nr No. 4340” (NSMT); 1♂, CHI-
NA: Taiwan, 29.VII.1928, T. Kano (NSMT); JAPAN: 
1♂, Iriomote Island, Upper Nakara River [24°20’N, 
123°49’E], 12.III.1964, Y. Miyatake (NSMT).

Distribution. China (Taiwan), Japan (Iriomote Island).
Remarks. This species was originally described by 

Banks (1937) based on external morphology only. After 
our examination of the holotype of this species, we found 
that this species is identical with Dilar distinctus Nakaha-
ra and Dilar kanoi Nakahara based on the comparison of 
its male genitalia with the original genitalic illustrations 
of the latter two species. Therefore, we treat D. distinc-
tus and D. kanoi as junior synonyms of D. taiwanensis. 
Nevertheless, it should be noted that the collecting labels 
of the primary types of D. distinctus and D. kanoi lack 
the information of the precise data of the collecting sites 
and dates, which however were indicated in the original 
descriptions (Nakahara 1955a, b).
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Figures 17–20. Dilar taiwanensis Banks. 17. Male genitalia, dorsal view; 18. Male genitalia, ventral view; 19. Male genitalia, 
lateral view; 20. Male ectoproct, caudal view. Scale bars: 0.5 mm.

It is interesting that this species is polymorphic. Some 
individuals (See Figs. 28, 30) have dark wings, while 
some individuals (See Figs. 29, 31) have much paler 
wings. Therefore, it is difficult to identify the Taiwanese 
Dilar species only based on external morphology because 
of its significant intraspecific variations. Possibly, D. for-
mosanus and D. pallidus are individual variations of D. 
taiwanensis, which, however, needs further clarification.

Considering the distribution, this species is firstly re-
corded in Iriomote Island, which is the southernmost is-
land of Ryukyus, Japan.

Dilar formosanus (Okamoto & Kuwayama, 1920)
Figs. 4, 21–22

Lidar formosanus Okamoto & Kuwayama, 1920: 341. 
Type locality: China (Taiwan: Jiayi).

Diagnosis. This species is characterized by the forewings 
with numerous brown markings, and the basal part of bur-
sa copulatrix, which is subtrapezoidal, with anteromedial 
portion slightly prominent and sclerotized in ventral view.

Description. Female. Body length 8.5 mm; forewing 
length 14.0 mm, hindwing length 12.0 mm.

Head yellowish brown, with pale yellow setose tuber-
cles. Compound eyes blackish brown. Antenna with ca. 
25 segments, pale yellowish brown, medial flagellomeres 
much longer than those on both ends, distal eight flagel-
lomeres short, nearly moniliform.

Prothorax pale yellowish brown, pronotum dark 
brown, with eight yellowish tubercles clothed with yel-
lowish hairs; mesothorax and metathorax pale yellowish 
brown. Legs pale yellowish brown, with each segment 
blackish brown at tip. Wings hyaline, slightly pale brown, 
with numerous brownish spots. Forewing ~2.5 times as 
long as wide, densely spotted, most spots expanded and 
fused with each other, with markings on costal area and 
proximal half much darker, arranging as transversely ar-
cuate pattern, an immaculate area present distal to median 
nygmata; two nygmata present on proximal and median 
portion of forewing, median one much larger than prox-
imal one. Hindwing slightly paler than forewing, with 
similar marking pattern; one nygma present at middle. 
Veins brown. Forewing with 13 crossveins between Sc 
and R; Sc just touching R in pterostigmatic region; 12 
crossveins between R and Rs; Rs with five main branch-
es; MP with two main branches. Hindwing subcostal area 
slightly widened on distal half, with four crossveins; Rs 
with six main branches.
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Abdomen yellow, pregenital segments dorsally brown. 
Ovipositor yellowish brown, much longer than abdo-
men. Seventh sternite in lateral view subtrapezoidal, with 
slightly convex posterior margin in ventral view. Eighth 
abdominal segment without subgenitale. Bursa copulatrix 
with colleterial gland tubular and elongate, strongly curved 
medially; basal part of bursa copulatrix sac-like in later-
al view, subtrapezoidal in ventral view with anteromedial 
portion slightly prominent and sclerotized; bursal accesso-
ry gland not observed. Ectoproct rather small, ovoid.

Male. Unknown.
Material examined. Holotype f#, “Mt. Ari [23°26′N, 

120°46′E], Taiwan, 2.IV.1907. S. Matsumur[a] leg./Lidar 
formosanus n. sp. 1920 Det. HANJIRO OKAMOTO SA-
TORO KUWAYAMA (HOLOTYPE)/Lidar formosanus 
OKAMOTO et KUWAYAMA 1920 Holotype ♀” (SEHU).

Distribution. China (Taiwan).
Remarks. This species was originally described based on 

a single female by Okamoto and Kuwayama (1920). Due to 
the phenomenon that remarkable intraspecific variation of 
wing marking patterns is present in Dilaridae (see Zhang et 
al. 2014b and the remarks on D. taiwanensis), it is difficult 
to clarify the specific identity of D. formosanus based on 
the external morphology with the other Taiwanese Dilar spe-
cies, of which the females are unknown. Nevertheless, it is 
highly possible that D. formosanus is conspecific with one 
of the other three Dilar species from Taiwan, i.e. D. pall-
idus, D. taiwanensis, and D. insularis. This may be clar-
ified by DNA barcoding, when fresh material is available.

Dilar pallidus Nakahara, 1955
Figs. 5, 23

Dilar pallidus Nakahara, 1955b: 140. Type locality: China 
(Taiwan: Tattaka).

Diagnosis. This species is characterized by the forewings 
with no obvious markings, and the male ectoproct in dor-

sal view with a subrectangular projection terminating in 
three sharply pointed processes of about equal length.

Description. Male. Body length 3.5 mm; forewing 
length 10.5 mm, hindwing length 8.5 mm.

Head yellowish brown, with pale yellow setose tuber-
cles. Compound eyes blackish brown. Antenna with ca. 
24 segments, pale yellowish brown, pedicel with brown 
annular stripes, flagellum unipectinate on most flagel-
lomeres, medial branches much longer than those on both 
ends, longest branch nearly 3.0 times as long as relevant 
flagellomere, but branch of 1st flagellomere short and 
dentate, distal eight flagellomeres simple.

Prothorax pale yellowish brown, pronotum yellowish 
brown, with anterior margin and posterolateral corners 
pale yellow, medially with a pair of ovoid markings; me-
sothorax pale yellowish brown, mesonotum dark brown 
on anterior and lateral margins; metanotum pale yellowish 
brown, slight darker on lateral margins. Legs pale yellow-
ish brown, femora blackish brown at tip. Wings hyaline, 
slightly yellowish brown. Forewing ~2.3 times as long as 
wide, with numerous very indistinct markings, and with 
a yellowish brown spot on median nygma; two nygmata 
present on proximal and median portion of forewing, me-
dian one much larger than proximal one. Hindwing ~2.1 
times as long as wide, slightly paler than forewing; one 
nygma present at middle. Veins pale brown. Forewing 
with trichosors present along wing margin between R 
and CuP; Rs with four main branches; MP with two main 
branches; two gradate crossveins present at middle. Hind-
wing with trichosors present along wing margin between 
R and CuA; Rs with three main branches.

Abdomen pale yellowish brown, pregenital segments 
dorsally brown. Ectoproct in dorsal view with a subrect-
angular projection which terminating in three sharply 
pointed processes of about equal length, posteroventral-
ly with a pair of large, bifid, unguiform projections and 
a subrectangular, feebly sclerotized projection. Ninth 
gonocoxite with anterior half slightly inflated and with 
posterior half slenderly elongate and strongly incurved; 

Figures 21–22. Dilar formosanus (Okamoto & Kuwayama). 21. Female genitalia, lateral view; 22. Female genitalia, ventral view. 
Scale bars: 0.5 mm.
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tenth gonocoxite slenderly elongate, with incurved base 
and spinous tip, submedially with a lobe connecting to 
ninth gonocoxite; gonarcus beam-shaped, laterally con-
necting to base of ninth gonocoxites. Hypandrium inter-
num unknown.

Female. Unknown.
Material examined. Holotype ♂, “Formosa, T. Kano/

Dilar pallidus n.sp. (Type) W. NAKAHARA/pallidus n. 
sp./Waro Nakahara Collection II/NSMT-I-Nr No. 4301/
Type of Dilar pallidus?” (NSMT).

Distribution. China (Taiwan).
Remarks. This species is known only from the holo-

type male, whose genitalia have been unfortunately lost. 
The present redescription of the male genitalia is based 
on the original illustration from Nakahara (1955b). Con-
sidering the wing marking patterns, D. pallidus has very 
pale wings without distinct dark markings, while the oth-
er Taiwanese species of Dilar have much darker mark-
ings on forewings. Considering the male genitalia, it is 
obvious that D. pallidus is closely related to D. taiwan-
ensis by having similar male gonocoxite complexes 9, 10, 
11. However, in D. pallidus the male ectoproct differs in 
some details, e.g. the presence of a rectangular dorsome-
dian projection, and the presence of a pair of posteroven-
tral lobes each with two widely separated claw-like pro-
jections, from D. taiwanensis. Nevertheless, the specific 
identity of D. pallidus needs further clarification when 
more materials will be available.

Dilar insularis Zhang, Liu & U. Aspöck sp. n.
http://zoobank.org/721BA7E1-F9DF-4967-822B-E46BE6AA0C96
Figs. 6, 24–27

Diagnosis. This species is characterized by the forewings 
with numerous yellowish brown stripes, and the male 

gonarcus/ninth gonocoxite complex with rather inflated 
ninth gonocoxites and slenderly elongate tenth gonocox-
ites which are angulately curved anteriorly.

Description. Male. Body length 3.7–5.5 mm; fore-
wing length 6.0–8.9 mm, hindwing length 5.2–7.5 mm.

Head yellowish brown, with pale yellow setose tuber-
cles. Compound eyes blackish brown. Antenna with ca. 
28 segments, pale yellowish brown, pedicel with brown 
annular stripes, flagellum unipectinate on most flagel-
lomeres, medial branches much longer than those on both 
ends, longest branch nearly 7.0 times as long as relevant 
flagellomere, but branch of 1st flagellomere short and 
dentate, distal eight flagellomeres simple.

Prothorax pale yellow, pronotum pale yellowish 
brown, with anterior margin and posterolateral corners 
pale yellow, medially with a pair of ovoid markings; me-
sothorax pale yellowish brown, mesonotum yellowish 
brown on anterior and lateral margins; metanotum yel-
lowish brown, slightly darker on lateral margins. Legs 
pale yellowish brown, femora blackish brown at tip. 
Wings hyaline, slightly yellowish brown, with numerous 
yellowish brown stripes. Forewing ~2.2 times as long as 
wide, proximal stripes slightly darker, arranging as trans-
versely arcuate pattern, an immaculate area present distal 
to median nygma; two nygmata present on proximal and 
median portion, median one much larger than proximal 
one. Hindwing ~2.1 times as long as wide, slightly paler 
than forewing, with similar marking pattern; one nyg-
ma present at middle. Veins pale brown. Forewing with 
trichosors present along wing margin between R and 
CuP; Sc just touching R in pterostigmatic region, termi-
nally leaving several weak veinlets; Rs with four or five 
main branches; MP with two main branches; two gradate 
crossveins present at middle. Hindwing with trichosors 
present along wing margin between R and CuA; Rs with 
four main branches.

Abdomen pale yellowish brown, pregenital segments 
dorsally dark brown. Ninth tergite in dorsal view with an 
arcuate anterior incision and a nearly V-shaped posteri-
or incision, leaving a narrow median portion and a pair 
of subtriangular hemitergites, which are obtuse distally 
and densely haired; posteromedial portion protruding into 
a projection; in lateral view broad, with straight ventral 
margin and arcuate posterior margin. Ninth sternite ob-
viously shorter than ninth tergite, arcuately convex pos-
teriad. Ectoproct in dorsal view nearly truncate distally, 
with two pairs of claw-like projections, in ventral view 
posteroventrally with two pairs of unguiform projections 
and a pair of short, feebly sclerotized, digitiform pro-
jections. Ninth gonocoxite rather short and robust with 
acutely tapering tip; tenth gonocoxite slenderly elongate, 
slightly longer than ninth gonocoxite, angulately curved 
anteriorly, posteriorly with obtuse tip, medially with a 
lobe connecting to ninth gonocoxite; gonarcus slenderly 
beam-shaped, laterally connecting to base of ninth gono-
coxites. Hypandrium internum subtriangular, with lateral 
margins slightly arcuate.

Female. Unknown.

Figures 23. Dilar pallidus Nakahara, male genitalia, ventral 
view. Reproduced from Nakahara (1955b).

http://zoobank.org/721BA7E1-F9DF-4967-822B-E46BE6AA0C96
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Figures 24–27. Dilar insularis sp. n. 24. Male genitalia, dorsal view; 25. Male genitalia, ventral view; 26. Male genitalia, lateral 
view; 27. Male ectoproct, caudal view. Scale bars: 0.5 mm.

Figures 28–31. Individual variations of Dilar spp. 28, 30. D. taiwanensis Banks, male with dark wings; 29, 31. same species, male 
with bright wings. Scale bars: 1.0 mm.
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Type materials. Holotype ♂, “CHINA, Hainan, Mt. 
Wuzhishan [18°46’N, 109°30’E], 1800 m, 23.V.1964, 
Sikong Liu” (CAU). Paratypes 1♂, CHINA, Hain-
an, Baisha, Bawangling [19°08’N, 109°15’E], 1300 m, 
24.V.2007 (CAU); 1♂, CHINA, Hainan, Lingshui, Mt. 
Diaoluoshan [18°39’N, 109°54’E], 27.III.1964, Sikong 
Liu (CAU); 1♂, CHINA, Taiwan, Nantou [23°55’N, 
120°40’E], 10.VII.1961, T. Shirogu (NSMT).

Distribution. China (Hainan, Taiwan).
Etymology. The specific epithet “insularis” refers to 

the fact that the new species is endemic to the islands of 
East Asia: Hainan and Taiwan. It is an adjective in the 
nominative masculine singular.

Figure 32. Geographic distribution of the species of Dilar. ▲ Dilar formosanus (Okamoto & Kuwayama);  Dilar hikosanus 
Nakahara; ● D. insularis sp. n.; ■ Dilar japonicus McLachlan; ▼ Dilar pallidus Nakahara;  Dilar taiwanensis Banks.

Remarks. This species can be easily distinguished 
from the other Dilar species from Taiwan by the male 
ninth tergite with a posteromedial projection, the male 
gonocoxite complex 9, 10, 11 with rather inflated and 
short ninth gonocoxites, and the male ectoproct distally 
with two pairs of claw-like projections. First, we dis-
covered this new species in several localities on Hainan 
Island, but subsequently found one specimen of this spe-
cies in Taiwan, which indicates that this species might 
be diverged much earlier than the other Taiwanese Dilar 
species when these two large islands were parts of the 
East Asian mainland.
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Discussion

Among the presently described Dilar species, the two 
Taiwanese species (i.e. D. pallidus and D. taiwanensis) 
and the two Japanese species (i.e. D. hikosanus and D. ja-
ponicus) are morphologically similar and probably close-
ly related because of the similar structure of the male 
gonocoxite complex 9, 10, 11, which has a strongly ven-
trally curved gonocoxite 9 and a proximally bifurcated 
gonocoxite 10. Based on these characters, the above four 
insular species appear to be closely related to the main-
land species Dilar septentrionalis Navás, 1912, which is 
distributed in northeastern Asia (northeastern China, Ko-
rea, and Russia Far East) (Monserrat 1988a, Zhang et al. 
2014a). Whether the common ancestor of these four spe-
cies from the islands invaded the islands and diversified 
there afterwards or whether the island species result from 
several invaders remains open at present. Hypotheses on 
the separation of the islands offshore Eastern Asia have 
been discussed in the context of several taxa, e.g. Raphid-
ioptera (Liu et al. 2010). The subsequent southern disper-
sal of the ancestral species from Japan through Ryukyus 
to Taiwan might account for further separation and the 
modern distribution of these four insular species.

Dilar insularis sp. n. is remarkably different from the 
other insular species from Japan and Taiwan, and it seems 
to be somewhat related to the Dilar species ranging in the 
Himalayas (Zhang et al. 2014b) by having the posteromedi-
al projection of male ninth tergite, suggesting that the spe-
ciation of D. insularis sp. n. might be correlated with a dif-
ferent vicariance event, possibly the separation of Hainan 
and Taiwan from the southeastern Chinese mainland.
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Abstract

The present paper comprises the first illustrated key for the genera of the Berothidae. 
Distribution maps for all genera are provided and distribution areas are discussed. A 
phylogenetic analysis based on the matrix of morphological characters of Aspöck and 
Nemeschkal (1998) using additional taxa and a modified approach concerning the ho-
mology of the genital sclerites (Aspöck and Aspöck 2008) yielded the following conflict-
ing results: (i) The Trichomatinae are nested within the Nosybinae – which is considered 
an implausible position. (ii) Within the Berothinae, the genus Podallea appeared as the 
sister group of Asadeteva + Nodalla, whereas previously it was the sister group of the 
Isoscelipteron clade. In addition, the phylogenetic relevance of a peculiar phenomenon 
concerning the sclerites of the seventh abdominal segment of the females is discussed.
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Introduction

The Berothidae Handlirsch, 1908, are a small neuropteran 
family that comprises about 110 known species in 24 gen-
era. The adults superficially resemble hemerobiids (Fig. 1) 
but can clearly be distinguished from them by a pair of 
large haired tubercles on the vertex and the long “running” 
CuA of the hindwing (Tjeder 1959). The term beaded re-
fers to the encrusted appearance of the setae on the wings 
of females that is caused by a secretion (Penny et al. 1997).

The fossil record of Berothidae dates back as far as the 
Middle Jurassic, but the family is assumed to be much 
older (Makarkin et al. 2011). Most of the fossil material 
was described from the Cretaceous e.g. in Lebanese am-
ber (Whalley 1980), Burmese amber (Engel and Grimaldi 
2008), New Jersey amber (Grimaldi 2000) and Canadian 
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amber (Klimaszewski and Kevan 1986). The fossil re-
cord from the Tertiary is comparatively poor, and only a 
few berothids are known from Baltic and English ambers 
(Krüger 1923, Wedmann et al. 2013). A list of known 
fossil Berothidae is provided in Makarkin et al. (2011).

The biology of the family is poorly documented. Since 
the adults are almost exclusively collected at light they are 
assumed to be nocturnal (Aspöck 1986, Oswald et al. 2002). 
However, Lomamyia Banks, 1904, has been collected 
by sweeping bushes (Toshi 1964) and was observed to sit 
inactive on the stems or undersides of leaves (New 1986). 
Also numerous adults of Nyrma kervillea Navás, 1933 were 
observed feeding in the daytime (Dobosz and Górski 2008), 
and species of the genera Nosybus Navás, 1910, and Podallea 
Navás, 1933, were frequently observed in cocoa plantations 
and on other vegetation on a field trip in Ghana in 2007 
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(U. Aspöck, H. Aspöck, Duelli and Hölzel unpublished). 
Berothidae are polyphagous, their gut usually contains pollen, 
fragments of small arthropods and fungal hyphae (Monserrat 
2006). Pollen is consumed from various inflorescences, e.g. 
Podallea manselli U. Aspöck & H. Aspöck, 1988, feeds on 
Rosaceae and Fabaceae, and Nyrma kervillea on Compositae 
type Bellis and Umbelliferae (Monserrat 2006, Dobosz and 
Górski 2008). Even pollen of Monocotyledonae is utilized 
since Nodalla (Nodalla) saharica (Esben-Petersen, 1920) 
feeds on Liliaceae (Monserrat 2006).

Larvae are known only from four genera of the 
subfamily Berothinae (Lomamyia, Isoscelipteron Costa, 
1863, Podallea, Spermophorella Tillyard, 1916) and 
from two genera of the subfamily Nyrminae (Nyrma 
Navás, 1933, Berothimerobius Monserrat & Deretzky, 
1999) (Tillyard 1916, Gurney 1947, Toschi 1964, Tauber 
and Tauber 1968, Brushwein 1987, Minter 1990, Möller 
2003, Möller et al. 2006, Monserrat 2006, Dobosz and 
Górski 2008, Komatsu 2014). Their whole life cycle is 
largely obscure. Larvae of Lomamyia, Podallea and 
Isoscelipteron are associated with termites in their larval 
stage (Tauber and Tauber 1968, Brushwein 1987, Minter 
1990, Möller et al. 2006, Komatsu 2014), but it is doubtful, 
whether this is a general strategy of the family or of the 
subfamily Berothinae only (Wedmann et al. 2013) as no 
data on the larvae of the other subfamilies are available.

The first modern treatment of the family Berothidae was 
completed by MacLeod and Adams (1967); it replaced the 
traditional typological classification and recognized four 
subfamilies: Cyrenoberothinae MacLeod & Adams, 1967, 
Rhachiberothinae Tjeder, 1959 (recently raised to family 
status, see below), Nosybinae MacLeod & Adams, 1967, 
and Berothinae Handlirsch, 1908. Aspöck (1989) erected 
an additional subfamily, Nyrminae Navás, 1933, to con-
tain the highly specialized species Nyrma kervillea, which 
was previously placed in the Hemerobiidae.

The first computerized cladistic analysis of the 
Berothidae (Aspöck and Nemeschkal 1998) yielded 
two additional subfamilies: Protobiellinae Aspöck & 
Nemeschkal, 1998, and Trichomatinae Tillyard, 1916. 
However, a basal trichotomy of Nyrma, Manselliberotha 
U. Aspöck & H. Aspöck, 1988, and Cyrenoberotha 
MacLeod & Adams, 1967, remained unresolved and 

failed to corroborate recognization of the subfamilies 
Nyrminae and Cyrenoberothinae, which were however 
retained as a working hypothesis.

The Rhachiberothinae were primarily described as a 
subfamily of the Berothidae (Tjeder 1959, 1968), later in-
terpreted to be a subfamily of the Mantispidae (Willmann 
1990), and finally elevated to family rank as sister group 
of the Berothidae within the clade Dilaridae + (Mantis-
pidae + (Berothidae + Rhachiberothidae)) (Aspöck and 
Mansell 1994). Although this arrangement could not be 
re-established in a molecular analysis of the Neuropterida 
(Haring and Aspöck 2004), the sister group relationship 
Berothidae + Rhachiberothidae was corroborated in the 
phylogenetic analyses of morphological characters by 
Aspöck et al. (2001), Beutel et al. (2010), Zimmermann 
et al. (2011), Randolf et al. (2013, 2014) and in the treat-
ment of genital sclerites by Aspöck and Aspöck (2008).

The present approach is based on the matrix of Aspöck 
and Nemeschkal (1998), amended by a new homologi-
zation of male and female genital sclerites (Aspöck and 
Aspöck 2008) and the data for three additional genera: 
Ormiscocerus Blanchard, 1851, which was rediscovered 
by Penny and Winterton (2007), Berothimerobius, which 
was newly described by Monserrat and Deretsky (1999) 
and Tanzanberotha U. Aspöck & Hynd, 1995. Tanzan-
berotha was not included in the analysis of Aspöck and 
Nemeschkal (1998) because females were unknown, but 
it was suggested to be part of Nosybinae (Aspöck and Ne-
meschkal 1998). Females are still unknown, but the genus 
was included in the present analysis to test if male charac-
ters corroborate Tanzanberotha as part of the Nosybinae.

Berothidae occur throughout most biogeographical re-
gions. Cyrenoberothinae are known from southern South 
America and southern Africa, Nosybinae from the Afro-
tropical region and South America, Berothinae from most 
parts of the world with a high diversity in Australia and Af-
rica (Grimaldi and Engel 2005). Nyrminae are known from 
Anatolia (Aspöck 1989) and Chile (Penny and Winterton 
2007, Monserrat and Deretsky 1999). In the present paper 
the Berothimerobiinae with the single genus Berothimero-
bius are interpreted to be part of the Nyrminae [nov. syn.!]. 
The Protobiellinae are restricted to New Zealand and Aus-
tralia, and the Trichomatinae to Australia (Aspöck and Ne-
meschkal 1998, Grimaldi and Engel 2005).

Until now the only identification keys available are for 
the species of a single genus (e.g. Ardila-Camacho 2013, 
Winterton 2010) or for the genera or species of a single geo-
graphic region (e.g. Aspöck et al. 2013). The present work 
gives an identification key for all known genera of the Bero-
thidae for the first time. In addition, distribution maps of the 
genera based on data from literature are provided.

Material and methods

Key

Figures 2–46 and 56–57 were drawn with Adobe Illus-
trator CS 11.0.0. For the figures in the identification keys 

Figure 1. Nodalla sp., ♀ (Photo: Harald Bruckner).



Dtsch. Entomol. Z. 61 (2) 2014, 155–173

dez.pensoft.net

157

already published figures served as template (Tab. 1, Sup-
plementary file 1) except Figures 19, 22 and 23, which 
were drawn from photographs of the material in the col-
lection of the Natural History Museum Vienna. The iden-
tifying characteristics used in the key are highlighted in 
grey and/or marked with an arrow.

Distribution maps

Localities were taken from original literature (Supple-
mentary file 2) and listed continuously with a number for 
each locality in MS Excel 2010 (Supplementary file 3). 
Plausible locations were set in MS Encarta Professional 
2004 (version 13.0.0.0531) and then transferred to cop-
ies of Encarta maps with Photoshop Elements 8 (version 
8.0) since these cannot bee illustrated in Encarta directly. 
Some of the location marks are super-imposed due to the 
vicinity of the localities.

Cladistic analyses

The phylogenetic analysis comprises 50 characters for 24 
genera and 5 outgroup taxa. The character matrix of As-

pöck and Nemeschkal (1998) was amended to account for 
newly available data: the homologized characters of the 
genital sclerites (Aspöck and Aspöck 2008) and data for 
Ormiscocerus, Berothimerobius and Tanzanberotha from 
the literature (Penny and Winterton 2007, Monserrat and 
Deretsky 1999, Aspöck and Hynd 1995). The matrix is 
consistent on the genus level (Supplementary file 4).

Only informative characters were included in the data 
matrix. The cladistic analyses were performed with TNT 
(Goloboff et al. 2008). Space for 500000 trees was re-
served in the memory. Analyses were performed under 
equal and implied weights. For implied weighting (Golo-
boff 1993), the concavity constant K was set from 3 – 15. 
For each weighting scheme, traditional analyses with 10 
000 replications and TBR saving 20 trees per replication 
were conducted. The root was Nallachius (Dilaridae). 
Bootstrap values and the Bremer support values were cal-
culated with heuristic search (100 000 replications, 1000 
TBR branch swapping replications). For character opti-
mization Winclada (Nixon 2002) was used.

A list of the currently known valid genera and species 
of Berothidae is provided (Supplementary file 5).

Results

Key to the genera of Berothidae

AUSTRALIA and NEW ZEALAND (Figs 2–16, 47, 48, 54, 55)
1	 New Zealand.................................................................................................................................................Protobiella

–	 Australia + Barrow Island........................................................................................................................................... 2

2	 Wings slender, proximally hardly smaller than distally (Fig.2)....................................................................... Stenobiella

–	 Wings proximally clearly smaller than distally (Figs 3, 4, 5)........................................................................................ 3

3	 Forewings heavily falcate, gradate row in hindwings with 9–10 cross veins (Fig. 3).................................... Isoscelipteron

–	 Forewings sinuate (Fig. 4) or rounded (Fig. 5), posterior part of the hindwings without gradate row (Fig. 3) or with a few 

cross veins only (Fig. 5).............................................................................................................................................. 4

4	 Both fore and hindwings sinuate (Fig. 4)........................................................................................................Trichoma♂
–	 Both fore and hindwings not sinuate...............................................................................................................5 ♀, 10 ♂
5	 Tergite 9 in ♀ with pseudohypocaudae (Fig. 6)......................................................................................Austroberothella

–	 Tergite 9 in ♀ without pseudohypocaudae.................................................................................................................. 6

6	 Gonocoxites 9 in ♀ lacking hypocaudae (Fig. 7).........................................................................................Trichoberotha

–	 Gonocoxites 9 in ♀ with hypocaudae (Figs 8, 9).......................................................................................................... 7

7	 Gonocoxites 9 in ♀ with short hypocaudae (Fig. 8)...........................................................................................Trichoma

–	 Gonocoxites 9 in ♀ with long hypocaudae (Fig. 9)....................................................................................................... 8

8	 Pronotum in ♀ with brush of scales (Fig. 10)..........................................................disseminata group of Spermophorella

–	 Pronotum in ♀ without brush of scales....................................................................................................................... 9

9	 Bursa copulatrix in ♀with coiled basal element (Fig. 11).................................................................Quasispermophorella

–	 Bursa copulatrix in ♀ without coiled basal element (Fig. 12)..........................................goobita group of Spermophorella

10	 Sternite 9 in ♂ with spectacular spines (Fig. 13)....................................................................................Austroberothella

–	 Sternite 9 in ♂ without spectacular spines................................................................................................................ 11

11	 Gonocoxite complex 10 in ♂ without loops (Fig. 14)...................................................................................Trichoberotha

–	 Gonocoxite complex 10 in ♂ with loops (Figs 15, 16)................................................................................................ 12

12	 Gonocoxite complex 10 in ♂ with few loops (Fig. 15)..............................................................................Spermophorella

–	 Gonocoxite complex 10 in ♂ with up to 8 screwed loops (Fig. 16)...................................................Quasispermophorella

OLD WORLD

Oriental region (Figs 17–19, 49, 54, 55)
1	 Forewing falcate (e.g. Fig. 3) or sinuate (e.g. Fig. 4).................................................................................................... 2
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–	 Forewing not falcate or sinuate................................................................................................................................... 3

2	 Forewing: pterostigma inconspicuous (e.g. Fig. 3)..................................................................................... Isoscelipteron

–	 Forewing: pterostigma dark, distally enlarged (Fig. 17)...................................................................................... Berotha

3	 Postocular region globular (Fig. 18)............................................................................................................... Lekrugeria

–	 Postocular region not globular (Fig. 19)............................................................................................................. Nodalla

OLD WORLD

Palaearctic region (Figs 20–24, 50, 54, 55)
1	 Frons elongated (Fig. 20), forewing venation reticulate (Fig. 21)...........................................................................Nyrma

–	 Frons not elongated (Fig. 22), forewing venation not reticulate.................................................................................... 2

2	 Forewings falcate (e.g. Fig. 3)..................................................................................................................................... 4

–	 Forewings not falcate................................................................................................................................................. 3

3	 Postocular region globular (Fig. 18)............................................................................................................... Lekrugeria

–	 Postocular region not globular (Fig. 19)............................................................................................................. Nodalla

4	 Length of scapus 7–10 flagellomeres (Fig. 22)..................................................................................................Podallea

–	 Length of scapus 4–5 flagellomeres (Fig. 23).............................................................................................................. 5

5	 Hindwings: gradate row with up to 10 cross veins (e.g. Fig. 3).................................................................. Isoscelipteron

–	 Posterior part of the hindwings without gradate row (e.g. Fig. 4) or with a few cross veins only (Fig. 24)..........Asadeteva

OLD WORLD

Afrotropical region (Figs 22–34, 51, 52, 55)
1	 Forewings falcate (e.g. Fig. 3)..................................................................................................................................... 2

–	 Forewings not falcate................................................................................................................................................. 3

2	 Scapus length 7–10 flagellomeres (Fig. 22)......................................................................................................Podallea

	 [females: spectacular spermatheca complex (Fig. 25); males: spectacular gonocoxit complex 10 (Fig. 26)]

–	 Scapus length 4 flagellomeres (Fig. 27)......................................................................................................Berlekrumyia

	 [females: spermatheca complex simple (Fig. 28); males: gonocoxit complex 10 simple (Fig. 29)]

3	 Frons elongated (Fig. 30)...................................................................................................................... Manselliberotha

–	 Frons not elongated (Fig. 31)..................................................................................................................................... 4

4	 Postocular region not globular (Fig. 19)............................................................................................................. Nodalla

–	 Postocular region globular (e.g. Fig. 18)..................................................................................................................... 5

5	 Costal field of forewing not enlarged (Fig. 32).......................................................................................... Tanzanberotha

–	 Costal field of forewing enlarged (Figs 33, 34)............................................................................................................ 6

6	 Forewing with gradate row (Fig. 33)............................................................................................................... Lekrugeria

–	 Forewing without gradate row (Fig. 34)............................................................................................................. Nosybus

NEW WORLD

Nearctic region, Neotropical region (Figs 35–46, 53, 55)
1	 Forewing venation reticulate (Fig. 35).............................................................................. Ormiscocerus/Berothimerobius

–	 Forewing venation not reticulate................................................................................................................................. 2

2	 Frons elongated (Fig. 36)........................................................................................................................ Cyrenoberotha

–	 Frons not elongated (Fig. 37)..................................................................................................................................... 3

3	 Forewing with 1 radial crossvein (Fig. 38)................................................................................................... Spiroberotha

	 [female: hypocaudae long, finger like (Fig. 39); male: gonocoxite complex 10 coiled (Fig. 40)]

–	 Forewing with more than 1 radial crossvein................................................................................................................ 4

4	 Forewing humeral vein recurrent, apex not falcate (Fig. 41)..............................................................................Naizema

	 [female: hypocaudae short, wart like (Fig. 42), male: gonocoxit complex 10 coiled (Fig. 43)]

–	 Forewing humeral vein not recurrent, apex falcate (Fig.44).............................................................................Lomamyia

	 [female: hypocaudae long, finger like (Fig. 45), male: gonocoxit complex 10 not coiled (Fig. 46)]

Phylogenetically relevant characters

1. Frons: short (0), elongate (1), see Aspöck and Ne-
meschkal (1998, char. 0).

2. Mouthparts, position: external (0), sunken into concavity 
of head (1), see Aspöck and Nemeschkal (1998; char. 1).

3. Mouthparts, shortening: no shortening (0), shortening 
(1), see Aspöck and Nemeschkal (1998; char. 2).

4. Galea, elongation: not longer than stipes (0), longer 
than stipes (1), see Aspöck and Nemeschkal (1998; 
char. 3).
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Figures 2–29. Schematic drawings with the identifying characteristics in the key. 2. Stenobiella cardaleae ♂, fore and hind wing; 
3. Isoscelipteron rufum ♂, fore and hind wing; 4. Trichoma gracilipenne ♂, fore and hind wing; 5. Austroberothella rieki ♀, fore and 
hind wing; 6. Austroberothella rieki ♀, genital sclerites, lateral; 7. Trichoberotha ferruginea ♀, genital sclerites, lateral; 8. Trichoma 
gracilipenne ♀, genital sclerites, lateral; 9. Spermophorella goobita ♀, genital sclerites, lateral; 10. Spermophorella sp. ♀, head and 
pronotum lateral; 11. Quasispermophorella ingwa ♀, complex of bursa copulatrix and spermatheca; 12. Spermophorella goobita 
♀, complex of bursa copulatrix and spermatheca; 13. Austroberothella rieki ♂, sternite 9 ventral; 14. Trichoberotha ferruginea ♂, 
gonocoxite complex 10; 15. Spermophorella kurtbaueri ♂, gonocoxite complex 10; 16. Quasispermophorella ingwa ♂, gonocoxite 
complex 10; 17. Berotha indica ♀, fore and hind wing; 18. Lekrugeria koenigi ♀, head dorsal; 19. Nodalla saharica, head dorsal; 
20. Nyrma kervillea ♀, head frontal; 21. Nyrma kervillea ♂, forewing; 22. Podallea vasseana, ♀, head lateral; 23. Isoscelipteron ful-
vum, ♀, head lateral; 24. Asadeteva vartianorum ♂, hind wing; 25. Podallea arabica ♀, complex of bursa copulatrix and spermatheca; 
26. Podallea squamulata ♂, gonocoxite complex 10; 27. Berlekrumyia africanella ♂, head lateral; 28. Berlekrumyia africanella ♀, 
complex of bursa copulatrix and spermatheca; 29. Berlekrumyia africanella ♂, gonocoxite complex 10.



dez.pensoft.net

Aspöck, U. & Randolf, S.: Beaded lacewings – a pictorial identification key to the genera...160

30 31 32 33 34

35 36 37 38 39 40

41 42 43 44 45 46
Figures 29–46. Schematic drawings with the identifying characteristics in the key. 30. Manselliberotha neuropterologorum ♀, head 
frontal; 31. Nosybus minutus ♀, head frontal; 32. Tanzanberotha hirsuta, ♂, fore wing; 33. Lekrugeria koenigi ♀, fore wing; 34. No-
sybus nobilis ♂, forewing; 35. Ormiscocerus nitidipennis ♂, forewing; 36. Cyrenoberotha penai, head frontal; 37. Spiroberotha 
sanctarosae ♂, head frontal; 38. Spiroberotha sanctarosae ♀, forewing; 39. Spiroberotha sanctarosae ♀, genital sclerites, lateral; 
40. Spiroberotha sanctarosae ♂, gonocoxite complex 10; 41. Naizema mendozina ♂, forewing; 42. Naizema mendozina ♀, genital 
sclerites, lateral; 43. Naizema mendozina ♂, gonocoxite complex 10; 44. Lomamyia flavicornis, forewing; 45. Lomamyia latipennis 
♀, genital sclerites, lateral; 46. Lomamyia latipennis, ♂, gonocoxite complex 10.

5. Antennal scape, length: at most twice the length of the 
pedicellus (0), about four times the length of the ped-
icellus (1), about six times the length of the pedicellus 
(2), see Aspöck and Nemeschkal (1998; char. 4).

6. Pronotum, transverse furrows: present (0), absent (1), 
see Aspöck and Nemeschkal (1998; char. 5).

7. Pronotum, number of transverse furrows: one (0), two 
(1), see Aspöck and Nemeschkal (1998; char. 5).

8. Pronotum, length: about as long as broad (0), shortened 
(1), elongate (2), see Aspöck and Nemeschkal (1998; 
chars 6, 7).

9. Thorax, scales: absent (0), present (1), see Aspöck and 
Nemeschkal (1998; char. 9).

10. Forelegs: cursorial (0), raptorial (1), see Aspöck and 
Nemeschkal (1998; char. 10).

11. Wings, apex: rounded (0), subfalcate to slightly fal-
cate (1), strongly falcate (2), see Aspöck and Ne-
meschkal (1998; char. 11).

12. Pterostigmal region: distinct (0), absent (1), see As-
pöck and Nemeschkal (1998; char. 13).

13. Forewing, recurrent humeral vein: present (0), absent 
(1), see Aspöck and Nemeschkal (1998; char. 14).

14. Forewing, stems of R and M: separate to base (0), 
fused at or before base (1), see Aspöck and Ne-
meschkal (1998; char. 15).

15. Forewing, vein “b”, proximal of MP fork: present (0), 
absent (1), see Aspöck and Nemeschkal (1998; char. 16).

16. Forewing, number of sc-r crossveins: 0–2 (0), 3–5 
(1), see Aspöck and Nemeschkal (1998; char. 17).

17. Forewing, number of CuA branches: one (0), two 
or more (1), see Aspöck and Nemeschkal (1998; 
char. 18).

18. Forewing, A1 vein, distal branching: with simple 
dichotomous marginal branching (0), additional 
marginal branching (1), “creeping” (=pectinate, 
with only short veinlets along wing margin) (2), no 
branching (3), see Aspöck and Nemeschkal (1998; 
char. 19).

19. Hindwing, stems of R and M: free (0), fused at base 
(1), see Aspöck and Nemeschkal (1998; char. 20).

20. Hindwing, vein “b” (free basal part of MA): sinuate 
(0), crossvein-like (1), absent (2), see Aspöck and 
Nemeschkal (1998; char. 21).

21. Hindwing, base of CuP: present (0), absent (1), see 
Aspöck and Nemeschkal (1998; char. 22).

22. Hindwing, distal part of CuP: simply forked (0), 
“creeping” (=pectinate, with only short veinlets 
along wing margin) (1), absent (2), see Aspöck and 
Nemeschkal (1998; char. 23).

23. Female: wings, scales: absent (0), present (1), see 
Aspöck and Nemeschkal (1998; char. 24).

24. Male: tergite 9 and ectoproct: free, not fused (0), fused 
(1), see Aspöck and Nemeschkal (1998; char. 26).

25. Male: sternite 9, caudal region: unpaired (0), paired (1).
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Figures 47–48. Distribution maps of the genera of Berothidae from Australia and New Zealand.

47

48
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Figures 49–50. Distribution maps of the genera of Berothidae from 49. Oriental and 50. Palaearctic region. Asterisks indicate 
specimens with imprecise locality.

50

49

26. Male: size of sternit 9 compared with sternite 8: of 
similar lenght (0), reduced (1), enlarged (2), see As-
pöck and Nemeschkal (1998; chars 28, 29).

27. Gonocoxit complex 11, dorsocaudal protrusion: ab-
sent (0), present (slender) (1), present (prominent) 
(2), see Aspöck and Nemeschkal (1998; char. 30).

28. Gonocoxit complex 11, fusion with gonocoxites 9: 
gonocoxite complex 11 associated with gonocoxites 
9, but clearly separate (0), gonocoxite complex 11 
partially fused with gonocoxites 9 (1), gonocoxite 
complex 11 amalgamated with gonocoxites 9 (2), 
gonocoxite complex 11 associated with ectoproct (3), 
see Aspöck and Nemeschkal (1998; chars 31, 32).

29. Male: ninth gonocoxites, anterior apodeme: absent 
(0), present (1), see Aspöck and Nemeschkal (1998; 
char. 33).

30. Gonocoxit complex 10, lateral sclerites: absent (0), pres-
ent (1), see Aspöck and Nemeschkal (1998; char. 34).

31. Gonocoxit complex 10, bristles: absent (0), present 
(1), see Aspöck and Nemeschkal (1998; chars 35, 36).

32. Gonocoxit complex 10, length and arrangement of 
bristles: short and scattered (0), long and bundled 
(1), see Aspöck and Nemeschkal (1998; chars 36, 37).

33. Gonocoxit complex 10, formations of bristles: simple 
bow (0), looped (1), thread-like (2), straight (3), see 
Aspöck and Nemeschkal (1998; chars 38, 39).
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Figure 51. Distribution map of the genera of Berothidae from Afrotropical region and the westernmost records of Isoscelipteron.

34. Torulus (sclerite dorsally above the gonocoxite com-
plex 11): absent (0), present (1), see Aspöck and Ne-
meschkal (1998; char. 41).

35. Female: tergite 9 and ectoproct: separate (0), fused, 
see Aspöck and Nemeschkal (1998; char. 42).

36. Female: tergite 9, ventral extremities: continuous 
with dorsal arch (0), divided from dorsal arch (1), 
see Aspöck and Nemeschkal (1998; char. 43).

37. Pseudohypocaudae: absent (0), present (1), see As-
pöck and Nemeschkal (1998; char. 44).

38. Hypocaudae: absent (0), short (1), long (2), extremely 
long (3), see Aspöck and Nemeschkal (1998; char. 45).

39. Female: sternite 7: semiannular, posterior margin 
transverse (0), bilobed, posterior margin distinctly 
emarginate (1), consisting of a pair of lateral scler-
ites (gonocoxites 7) (2), see Aspöck and Nemeschkal 
(1998; char. 46).

40. Female: posterior region of sternum 7, pair of sclerite 
disks (gonapophyses 7): absent (0), present (1), see 
Aspöck and Nemeschkal (1998; char. 47).

41. Female: sternite 8: well developed, reaching tergite 
8 laterally (0), reduced, not reaching tergite 8 later-
ally (1), obliterated (2), see Aspöck and Nemeschkal 
(1998; char. 48).
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Figure 52. Distribution map of Podallea from Afrotropical region and the westernmost records of Isoscelipteron.

42: Female: sternite 8, ventral processus: absent (0), present, 
one pair processus (1), present, one median processus 
(2), see Aspöck and Nemeschkal (1998; char. 49).

43. Pudiculum: absent (0), present, well developed (1), 
present, reduced (2), see Aspöck and Nemeschkal 
(1998; char. 50).

44. Bursa copulatrix, size: small (0), large (1), see As-
pöck and Nemeschkal (1998; char. 51).

45. Bursa copulatrix, sclerotization: membranous (0), 
sclerotized (1), see Aspöck and Nemeschkal (1998; 
char. 51).

46. Receptaculum seminis, globular element: globular 
(0), elongate (1), see Aspöck and Nemeschkal (1998; 
char. 52).

47. Ductus receptaculi: short (0), elongate (1), coiled (2), 
see Aspöck and Nemeschkal (1998; char. 53).

48. Foretarsus, male/female: 5-segmented in male and 
female (0), 4-segmented in male, 5-segmented in fe-
male (1), 4-segmented in male and female (2), see 
Aspöck and Nemeschkal (1998; char. 55).

49. Long ovipositor: absent (0), present (1), see Aspöck 
and Nemeschkal (1998; char. 56).

50. Forecoxae of males: not inflated (0), inflated (1).
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Figure 53. Distribution map of the genera of Berothidae from Nearctic and Neotropical region.
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Figure 54. Distribution map of the genus Isoscelipteron worldwide. Asterisk indicates specimen with imprecise locality.

Figure 55. Distribution map of the subfamilies of Berothidae worldwide. Asterisks indicate specimens with imprecise locality.

Cladistic analyses

The analysis using equal weights yielded twenty most 
parsimonious trees (MPTs) with a length of 209 steps, a 
consistency index (CI) of 0.34, and a retention index (RI) 
of 0.6. Bremer Support values and Bootstrap values are 
indicated in Fig. 57. In the MPTs the position of Nyrma 

is very unstable: it took any possible position within 
the Nyrminae, and in two trees the genus was sister 
group to the Cyrenoberothinae. Naizema, belonging to 
the Nosybinae, consistently resulted as sister group of 
the Trichomatinae in the MPTs. Spiroberotha, another 
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nosybinae genus, switched between a position as sister 
group of Nosybus + Tanzanberotha within the Nosybinae, 
and a position as sister group of Naizema + Trichomatinae. 
Within the Berothinae, Stenobiella switched between 
being sister to all except Berlekrumyia and sister to all 
except Berlekrumyia plus the clade (Podallea + (Nodalla 
+ Asadeteva)).

Three different topologies were retrieved by implied 
weighting with K3-15, none of which represents a MPT. 
Weighting with K3-4 and K6 yielded a tree that is 212 
steps long, as did weighting with K5. These two tree to-
pologies differ only in the position of Stenobiella which 
is the sister group of Nodalla + Asadeteva under K5, 
and sister group of a larger clade comprising Nodalla 
+ Asadeteva as well as Podallea and the Isoscelipteron 
clade. The two tree topologies are consistent in that Po-
dallea is the sister group of the Isoscelipteron clade, and 
in Trichomatinae being the sister group to Nosybinae + 
Berothinae. Implied weighting with K7-15 yielded a tree 
with 210 steps. In that tree, the subfamily Nosybinae was 
not retrieved as monophyletic since the nosybinae genus 
Naizema was the sister group of the Trichomatinae as in 
all MPTs.

Discussion

Biogeography

The distribution areas of berothid genera are extremely 
diverse. At present they cannot be assigned to known 
general patterns, although they certainly contribute to an 
understanding of their biogeography.

The Australian region (Figs 47, 48) comprises 8 gen-
era (representing 27 described species), all of them – with 
only one exception, Isoscelipteron – are endemic. Some 
have undergone an amazing radiation, e.g. Stenobiella, 
with 12 described species and more awaiting description. 
Stenobiella has the largest distribution area, mainly oc-
curring in the eastern half of the continent but with two 
vicariant species in the west. Trichoberotha, comprising 
two species, is restricted to northwestern Australia, the 
vicariant monotypic sister group Trichoma has a much 
larger distribution area in the southern half of the con-
tinent. Quasispermophorella is characterized by vicari-
ant distribution areas of its two species in south-western 
and south-eastern parts of the continent. Spermophorel-
la comprises six species which are disjunctly distribut-
ed along northern, eastern and southern borders of the 
continent. Isoscelipteron is distributed in the northeast, 
nested between the disjunct distribution areas of Spermo-
phorella. The origin of the distribution pattern is not yet 
understood for the monotypic Austroberothella with two 
species in the southeast of the continent and its monotyp-
ic sister group Protobiella from New Zealand.

The Oriental region (Figs 49, 54, 55) comprises four 
genera with altogether 16 species. The most diverse ge-
nus Berotha with altogether five species is endemic to the 
Oriental region and is scattered over large areas of this 

realm. The genus Isoscelipteron is recorded with four 
species from several islands in the Oriental realm and ap-
parently has its main diversification in this region (with 
only two other species in the Palearctic and one in the 
Australian region). Lekrugeria occurs in the northwestern 
transition-zone to the Palearctic region with two species 
(and another in the Afrotropical region, see below). The 
record of one species of Nodalla (predominantly dis-
tributed in Palearctic Africa, see below) from Sri Lanka 
might be mislabelled.

The Palaearctic region (Figs 50, 54, 55) comprises 
five genera representing 15 described species. Nodalla is 
an element of the Eremic and distributed within the West 
Palearctic desert belt from northwestern Africa through-
out the Arabian Peninsula to Afghanistan. With eleven 
known species it is the most diverse Palearctic genus (As-
pöck and Aspöck 1998). Whether the intra-generic differ-
entiations date back to the Pleistocene or are much older 
remains speculative at present. Isoscelipteron, which is 
predominantly known from the Oriental (see above) and 
Australian regions (one species), is represented by a west-
ern-mediterranean and an eastern-mediterranean species. 
Asadeteva is known from two species in Pakistan and Af-
ghanistan, respectively, both from high altitudes (1400 m 
– 1800 m). The species are certainly Palaearctic elements, 
however occupy a transition zone to the Oriental realm. 
The monotypic enigmatic genus Nyrma which is so far 
only known from Anatolia has a highly disjunct Neotrop-
ical sister group (Ormiscocerus + Berothimerobius Fig. 
53). This vicariance pattern is not typically Gondwanean 
and is not yet understood.

The Afrotropical region (Figs 51, 52, 55) compris-
es six genera, representing 26 species. The most diverse 
genus Podallea is represented by 15 species. Its distribu-
tion is confined to the Afrotropical region, including the 
southwestern part of the Arabian Peninsula, Madagascar 
and the Comoro Islands. All Podallea species are arbo-
real elements. The extant distribution patterns are prob-
ably mainly the result of vicariance events apparently 
long before the Pleistocene (Aspöck and Aspöck 1981, 
1996).The five species from Madagascar are closely 
related or identical with the Podallea species from the 
African mainland and are certainly the result of not very 
old colonizations (Aspöck et al. 2010). Nosybus (com-
prising seven species) and its monotypic sister group 
Tanzanberotha from Tanzania and Kenya are endemic to 
the Afrotropical region. Their common Neotropical sister 
group (Spiroberotha + Naizema) demonstrates a classical 
Gondwanean vicariance pattern (but see the above men-
tion of the conflict with the Australian Trichomatinae). 
Lekrugeria comprises one Afrotropical species which is 
distributed along a sub-Saharan belt and two other spe-
cies occurring in Northern India and Nepal in a small 
transition zone of the Palearctic and the Oriental regions. 
The genus represents a Palaearctic-Subsaharan-Oriental 
pattern, which is unique among Berothidae (Aspöck and 
Aspöck 1986 c). The monotypic endemic genus Mansel-
liberotha from southern Africa exemplifies another 
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Gondwanean vicariance pattern with its sister group, the 
Neotropical Cyrenoberotha. The monotypic isolated ge-
nus Berlekrumyia which is recorded from southern Africa 
is endemic to the Afrotropical region.

Berothidae of the Nearctic and Neotropical regions 
(Figs 53, 55) predominantly occupy the southern parts 
of NorthAmerica, as well as parts of Central and South 
America. The most common taxon is Lomamyia, vicar-
iant to all other Berothinae which are restricted to other 
continents. The genus comprises 12 species, 10 in North 
America, one in Central America and one in eastern South 
America. All other genera of this region represent relic 
taxa, with one or two species only; however, they are 
characterized by vicariant sister groups in the Old World. 
The monotypic genera Ormiscocerus and Berothimerobi-
us are endemic to Chile. The transoceanic vicariance with 
their joint sister group Nyrma from Anatolia does not fit 
into any of the typical Gondwanean patterns. The mono-
typic relic genus Cyrenoberotha is endemic to Chile, rep-
resenting the Neotropical counterpart to Manselliberotha 
from the Afrotropical region. It may be interpreted as a 
typical Gondwanean pattern – however, its origin is not 
yet understood. Spiroberotha (two species) from Central 
America and northern South America and the vicariant 
Naizema (two closely related species or monotypic) from 
southern South America represent an unknown pattern 
(both belonging to the otherwise Afrotropical Nosybinae).

In summary, it can be stated that the distribution pat-
terns of berothid genera are extremely heterogeneous. 
Their origin, biogeographic and biological backgrounds 
and their congruence with general patterns are far from 
being understood.

1)	 Two types of Gondwanean patterns are distinguishable: 
Neotropical / Afrotropical vicariance on the one hand, 
represented e.g. by Cyrenoberotha / Manselliberotha 
(Figs 51, 53), and Afrotropical / Australian vicariance 
and on the other hand, e.g. represented by Podallea 
(Fig. 52) and the Isoscelipteron clade (Fig. 47).

2)	 One genus, Lekrugeria, marks a sub-Saharan Pa-
laearctic belt which extends to the Palaearctic/Orien-
tal transgression zone (Fig. 50).

3)	 The genus with the largest and highly vicariant distri-
bution area, Isoscelipteron, comprises the Palearctic, 
Oriental and Australian regions (Fig. 54).

4)	  Finally: Endemism is a very common phenomenon 
among Berothidae, with radiations of genera within 
biogeographic realms, on one hand, or as monotypic 
enigmatic locus typicus relics, on the other hand.

Phylogeny

The results of our cladistic analyses will be discussed 
in the context of previous results reported in Aspöck 
and Nemeschkal (1998), on one hand, and concerning 
their plausibility, on the other hand. Prima vista it can 
be emphasized that the Rhachiberothidae (Figs 56, 57: 
Mucroberotha + Rhachiberotha), which in the present 

analysis was part of the out-group, is corroborated as a 
discrete family, which has already been advertised by 
Aspöck and Mansell (1994). This contrasts with the 
interpretation of the rhachiberothids as a subfamily of the 
Berothidae which was originally proposed by Tjeder (1959) 
and more recently advocated by Winterton et al. (2010).

Generally, it is noteworthy that the trees retrieved with 
strong implied weighting (K3-6) are mostly congruent with 
the previous analysis by Aspöck and Nemenschkal (1998), 
while major conflicts emerge in the MPTs and the trees 
with implied weighting above K7. Conflicts in the shorter 
trees (MPTs and K7+) concern the Trichomatinae (Fig. 56: 
TRI) appearing as part of the Nosybinae (Fig. 56: NOS) 
and the position of the genus Podallea as sister to Nodalla 
+ Asadeteva within the Berothinae (Fig. 56: BER).

Within the Nosybinae the genus Nosybus (comprising 
seven species) and the monotypic Tanzanberotha, both 
from the Afrotropics (Fig. 51), emerged as the sister 
group of Spiroberotha (two species) from the Neotropical 
region (Fig. 53). These three genera are the sister group of 
the Neotropical Naizema (two species). Yet, the Tricho-
matinae appear as sister group of Naizema and thus with-
in the Nosybinae in all shorter trees. However, this result 
lacks plausibility, since the complex of the gonocoxites 
10 in the Nosybinae is highly differentiated, enlarged 
and rolled up, whereas in the Trichomatinae the com-
plex is simple. In Aspöck and Nemeschkal (1998) and in 
the trees obtained by implied weighting with K3-6, the 
Trichomatinae are the sister group of Nosybinae + Bero-
thinae. The Trichomatinae are endemic in the Australian 
region (Fig. 47) and comprise two genera: the monotypic 
Trichoma and Trichoberotha (with two species).

The Berothinae represent the largest clade of Berothi-
dae and emerged as a monophylum in all trees (Figs 56, 
57). They comprise 11 genera: Asadeteva (two species 
from Asia, Fig. 50), Nodalla (11 species from northern 
Africa, Fig. 50), Stenobiella (12 species endemic to Aus-
tralia, Fig. 47), Berotha (five species, Oriental region, 
Fig. 49), Lekrugeria (three species, Subsahara and Asia, 
Fig. 49, 50), and Lomamyia (12 species, Neactic and 
Neotropical region, Fig. 53). The monotypic Afrotropi-
cal Berlekrumyia appears as the sister group to the rest 
in all MPTs, as in Aspöck and Nemeschkal (1998), but 
not in the trees obtained by implied weighting with K3-6, 
where Lomamyia holds this position. The Podallea clade 
comprises the Afrotropical Podallea (with 15 species), 
the Isoscelipteron clade with Isoscelipteron (Palaearc-
tic, Oriental and Australian regions with 13 species) and 
Quasispermophorella (two species) + Spermophorella 
(six species) with the latter two genera being endemic 
to the Australian region (Fig. 48). The monophyly of the 
Podallea clade was one of the highlights in the study by 
Aspöck and Nemeschkal (1998) and was a most convinc-
ing result. In the present analysis this relationship was 
obtained by implied weighting with K 3-6. However, it 
is most surprising and lacks plausibility that in the MPTs 
and under implied weighting with K7-15 (compare strict 
consensus Fig. 57), Podallea emerged consitsently as 
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the sister group of Asadeteva + Nodalla. The characters 
33.1 (male: complex of gonocoxites 10 looped) and 47.2 
(female: ductus receptaculi coiled), which in our under-
standing are clearly synapomorphies of Podallea and the 
Isoscelipteron clade, occur as homoplasies in those trees.

One character complex that is highly interesting in 
the context of Berothinae and Nosybinae phylogeny is 
a conspicuous formation of the female sternal region of 
the abdominal segment seven (chars. 39 and 40): Hairy 

domed lateral sclerites, interpreted as gonocoxites seven, 
accompanied by smooth and weakly sclerotized discs 
which are interpreted as gonapophyses seven (Aspöck 
and Aspöck 2008). It is present in the Nosybinae genus 
Spiroberotha and in several genera of Berothinae 
(Lomamyia, Berotha, Podallea, Isoscelipteron, 
Quasispermophorella and Spermophorella) and is unique 
among Berothidae. Due to the peculiarity of the structures, 
an independent development is rather unlikely. Thus the 
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question remains whether it is in fact a synapomorphy 
of Nosybinae + Berothinae with secondary reductions in 
some genera, or whether Spiroberotha, a genus which 
also switches positions in the present analysis, might 
belong to the Berothinae. The condition of the seventh 
female abdominal segment is a phenomenon restricted to 
this subfamily. In a larger context it rises the question 
whether this differentiation of the seventh sternite is a 
re-expression tracing back to the combined nature of the 
abdominal sternites (Aspöck and Aspöck 2008).

The Nyrminae (Fig. 55, Fig. 56: NYR) comprise the 
hitherto monotypic Nyrma from Anatolia (Fig. 50) and 
Ormiscocerus + Berothimerobius, both monotypic gen-
era from Chile (Fig. 53). All three genera are apparently 
old relics from Gondwana (although they do not show a 
typical Gondwanean vicariance pattern). Character 16.1 
(more than three sc-r crossveins in the forewing) is a syn-
apomorphy of Nyrma, Ormiscocerus and Berothimerobi-
us (Fig. 56). The inflated forecoxae of the males (char. 
50.1) of Ormiscocerus and Berothimerobius are a very 
striking synapomorphy of the two genera (Fig. 56) which 
are geographically very close together (Fig. 53).

Concluding remarks

The discussion of the distribution areas of the genera on a 
worldwide scale serves as a brain storming excerise for a 
forthcoming biogeographic analysis which would be prema-
ture at the present state of berothid phylogeny. Nevertheless, 
we expect a positive cybernetic aspect in presenting both ap-
proaches. That our phylogenetic tree should be understood as 
starting point for falsification does not need to be emphasized.
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