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Abstract: The praying mantis Ameles spallanzania (Rossi, 1792) is reported for the first time from Bulgaria, as well as for the
Black Sea Region. New data on the current distribution in Bulgaria of an alien mantis species,Hierodula tenuidentata Saussure,
1869, is also presented.
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Introduction

Five mantis species belonging to five genera and two
families were previously known from Bulgaria:
Empusa fasciata Brullé, 1832 from Empusidae and
Ameles heldreichi Brunner von Wattenwyl, 1882,
Hierodula tenuidentata Saussure, 1869, Iris oratoria
(Linnaeus, 1758) and Mantis religiosa (Linnaeus,
1758) from Mantidae (Battiston et al., 2010; Schwarz
& Ehrmann, 2018). Of these, H. tenuidentata is an
alien species, only recently reported for the country,
with a native range extending from India and Central
Asia to the Caucasus region (Battiston et al., 2018).
Ameles spallanzania (Rossi, 1792) is a small

mantis species with a Mediterranean–Maghrebian
distribution. It is reported from Albania, Algeria,
Croatia, France, Greece, Hungary, Italy, Libya, Malta,
Morocco, Portugal, Spain and Tunisia (Agabiti et al.,

2010; Battiston et al., 2010; Szinetár, 2020). The
species reaches between 18 and 40 mm in body length,
with a triangular head and conical compound eyes
(Battiston et al., 2010; Szinetár, 2020). The sexual
dimorphism is evident, with males being longer and
slenderer, with fully developed wings, and the females
with shorter body length, large and curled up abdomen,
stocky and brachypterous (Battiston, 2011). The
species is thermophilic and inhabits arid meadows and
environments open with sparse herbaceous vegetation
and sclerophyllous bushes (Fontana et al., 2002).
Hierodula tenuidentata is a large mantis species

(up to 70–80 mm in body length) with a short and wide
pronotum, three darker bands on the ventral side of the
thorax and four to five prominent yellowish spines on
the front coxae. Hyaline wings generally exceed the
length of the abdomen and have whitish stigma on the
tegmina (Battiston et al., 2019). The H. tenuidentata
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oothecae are variable in size, rounded, with proximal
and distal edges almost straight in lateral view. The re-
sidual process is situated in the upper part of the distal
end, the colour of the ootheca is dark brown with the
emergence area whitish after laying but turning dirty
yellow in time (Pintilioaie et al., 2021). Previously de-
scribed as H. transcaucasica Brunner von Wattenwyl,
1878, now it is considered by some authors as a syn-
onym of H. tenuidentata Saussure, 1869 (Ehrmann,
2011; Battiston et al., 2018). The first record of the
presence of H. tenuidentata in the Bulgarian fauna was
published by Schwarz & Ehrmann (2018), where two
juvenile specimens were observed in southern Bulgaria
in the year of publication. An earlier finding of two fe-
males in 2017 was subsequently reported by Ro-
manowski et al. (2019). Since then, the species has ex-
panded its range throughout the country (Zlatkov et al.,
2020; Langourov et al., 2022; present paper).

In this paper we provide a comprehensive review
of the current distribution of H. tenuidentata, discuss
its expansion in Bulgaria and report the first
observations of A. spallanzania for the country.

Materials and methods

Ameles spallanzania in Bulgaria was discovered in
posts on a citizen science group on the social network
Facebook, where photos of four specimens from four
locations were independently published for
identification. The determination of the species was
done by examining the original photos in detail and
from the field description provided by the authors of
the observations. One specimen was collected and kept
in captivity for identification purposes.

The distribution ofH. tenuidentata in Bulgaria was
determined by reviewing the already existing literature
regarding the species. The new locations were a result
of the combination of purposeful investigation, citizen
science and fortuitous observations. The specimens
were either observed and photographed or collected
and preserved in 70% ethanol and stored in the private
collections of the authors.

During this investigation, the species was
registered with 307 separate observations, falling into
113 10x10 km UTM squares. The alignment of the
observations according to the source of information is
as follows: 49 of the observations, falling into 37 UTM
squares were made by visual observation from the
authors of this study; 9 observations in 5 UTM squares

were from already published records; 249
observations, falling into 71 UTM squares, were
examined from social media (Facebook.com �) and
public database (iNaturalist.org �) reports.

All observations of H. tenuidentata between
21.VII.2016 and 10.XII.2022 (6 years and 4 months)
were included in the study.

The photos of A. spallanzania specimens were
edited withAdobe Photoshop 24.0 2023. To present the
distribution of H. tenuidentata, a 10x10 km UTM grid
map was prepared, using the open-source software
QGIS 3.24.1 (QGIS.org., 2022).

Results

Mantidae

Ameles Burmeister, 1838

Ameles spallanzania (Rossi, 1792)

Material examined: 1 adult ♀ (Fig. 1), LG89, Stara
Zagora (42.4401°N, 25.6274°E), 258 m a.s.l.,
24.IX.2021, N. Kolev obs. & photo; 1 adult ♀ (Fig. 2),
NH30, Burgas (42.5134°N, 27.4495°E), 9 m a.s.l.,
17.X.2022, R. Tavitiyan obs. & photo; 1 adult ♀ (Fig.
3), NH78, Varna (43.2165°N, 27.8701°E), 20 m a.s.l.,
25.X.2022, D. Borisov obs. & photo; 1 adult ♀ (Fig. 4),
FN92, Sofia (42.6139°N, 23.3998°E), 594 m a.s.l.,
10.XII.2022, I. Teofilova leg.

Hierodula Burmeister, 1838

Hierodula tenuidentata Saussure, 1869

According to our results, Hierodula tenuidentata
appears to be widespread throughout the country, being
more common in South Bulgaria (Thracian Lowland,
along Struma River, Eastern Rhodopes Mts), along the
Black Sea Coast and in North-east Bulgaria (Fig. 5). It
appears to be distributed mainly in locations with low
altitude – between 0 m (Pomorie) and 1013 m
(Koprivshtitsa). Approximately 60% of the
observations were below 200 m, 30% between 200 and
500 m and 10% between 500 and 1000 m a.s.l.

Almost all of the sightings (about 97%) were from
urban or semi-urban environments (towns, villages,
gardens, yards). The species was registered only nine

https://www.facebook.com
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times in non-urban areas, which are the protected areas
“Besaparski Hills”, “Chaya River”, “Shablenska
Tuzla”, “Durankulak Lake” and North “Atanasovsko
Lake”, and in the vicinity of Yagodovo Village near
Plovdiv, Momchilovo Village, Taushan Tepe and
Frangensko Plateau.

The number of observations per year is as follows:
2016 – 1; 2017 – 3; 2018 – 20; 2019 – 33; 2020 – 40;
2021 – 94; 2022 (as of 10.XII.2022) – 116.

The known distribution of Hierodula tenuidentata
is visualised on Fig. 5. The species (specimens or
oothecae) was registered in the following localities

(only the first unpublished observation from every
UTM square is presented).

Published records

Schwarz & Ehrmann, 2018: FL89, Kozhuh Hill,
VII.2018; FL89, Ribnik, 13.VII.2018; Romanovski et
al., 2019: KG77, Pazardzhik, 14.XI.2017; Zlatkov et
al., 2020: GP34, Oryahovo, 9.VI.2019; FL99, Novo
Konomladi, 8.IX.2020; FL89, Rupite, 12.X.2020;
Langourov et al., 2022: FM72, Kresna Gorge – Kresna
Inn and near Oshtava crossroad, 8.VII.2022.

Figs 1–4. Ameles spallanzania, observed in Bulgaria, adult females – in Stara Zagora, photo by N. Kolev (1), in Burgas, photo
by R. Tavitiyan (2), in Varna, photo by D. Borisov (3), and in Sofia, photo by I. Teofilova (4).
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Unpublished data

2016: LG15, Palm Center – Plovdiv Nursery,
42.0638°N, 24.8195°E, 21.VII.2016.

2017: LG16, Plovdiv, 30.VII.2017.
2018: NH30, Burgas, 10.VII.2018; MG00,

Madzharovo, 14.VII.2018; MG04, Harmanli,
14.VII.2018; MF29, Ivaylovgrad, 16.VII.2018; NH52,
Nesebar, 11.VIII.2018; NH65, Rudnik, 30.VIII.2018;
NH67, Zdravets, 3.IX.2018; FM72, Kresna,
16.IX.2018; PJ00, Kavarna, 27.IX.2018; NH26,
Dalgopol, 1.X.2018; MH32, Gavrailovo, 13.X.2018;
LG26, Yagodovo, 14.X.2018; NJ90; Balchik,
23.X.2018; FL88, Petrich, 31.X.2018.

2019: FM80, Sandanski, 24.III.2019 (ootheca);
LG19, Kaloyanovo, 28.IV.2019; KG75, Peshtera,
5.V.2019; KG86, Ognyanovo, 11.V.2019; KG67,
Septemvri, 30.V.2019; KG68, Kalugerovo, 2.VI.2019;

NH51, Pomorie, 30.VI.2019; LG61, Kardzhali,
4.VII.2019; LG89, Stara Zagora, 10.VII.2019; GM45,
Velingrad, 18.VII.2019; NJ31, Stefan Karadzha,
24.VII.2019; NH78, Varna, 29.VIII.2019; LG25,
Asenovgrad, 17.IX.2019; LH10, Hisarya, 20.IX.2019;
NH46, Dobroplodno, 20.IX.2019; MG18, Radnevo,
23.IX.2019; LG56, Parvomay, 24.IX.2019; KH60,
Panagyurishte, 3.X.2019; KH82, Koprivshtitsa,
19.X.2019; NJ00, Pliska, 6.XI.2019; KG98,
Stamboliyski, 12.XI.2019; LG18, Graf Ignatievo,
14.XI.2019.

2020: NH38, Provadiya, 15.VI.2020; FN62,
Meshtitsa, 4.VII.2020; FN92, Sofia, 20.VII.2020;
KH69, Cherven Bryag, 2.VIII.2020; MH10, Nova
Zagora, 20.VIII.2020; MH96, Divdyadovo, 8.IX.2020;
LJ00, Pleven, 15.IX.2020; NH68, Ezerovo,
25.IX.2020; LG36, Rakovski, 30.IX.2020; FN71,
Rudartsi, 1.X.2020; MH99, Shumen, 1.XI.2020; PJ23.

Fig. 5. Distribution of Hierodula tenuidentata in Bulgaria from the published records (white circles), personal observations
(black circles) and social media/open database reports (grey triangles).
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due to human transportation activities (Schwarz,
2018). Most observations of A. spallanzania in
Bulgaria were from large airport and harbour cities,
with Burgas and Varna situated on the Black Sea coast
and Sofia in the central part of western Bulgaria. The
female observed in Stara Zagora was found in a garden
centre with decorative plants imported from Italy. The
absence of records in the southern parts of Bulgaria
seems to exclude a natural expansion of its native
range. The specimen from Varna was recorded at the
same location for a period of 43 days after its first
discovery (between 25.X.2022 and 7.XII.2022). On
7.XII.2022 it was observed laying an ootheca. The
specimen from Sofia laid an ootheca while in captivity
the day after its discovery. It is possible that the females
were brought to their respective locations already
fertilised or that the fertilisation occurred in the area of
the observation from a male transported together with
the female. Another possibility is that the eggs have
been laid unfertilised. Accidentally introduced
fertilised females or oothecae could potentially
establish populations in favourable habitats, which are
similar to the ones preferred by the commonly spread
Mantis religiosa. The oothecae can resist snow, ice and
temperatures as low as -9°C (Battiston & Galliani,
2011).
Hierodula tenuidentata is a mantis species which is

rapidly spreading in the Balkan Peninsula and South
and Southeast Europe (Cianferoni et al., 2018; Van der
Heyden, 2018; Romanowski et al., 2019; Pintilioaie et
al., 2021; Vujić et al., 2021; Kulĳer et al., 2022;
Martinović et al., 2022). The first published records of
the species in Bulgaria were from the Thracian
Lowland in 2017 (Romanowski et al., 2019) and from
the Struma Valley in 2018 (Schwarz & Ehrmann,
2018). Two nymphs (one of them being eaten by the
other), photographed in a nursery near Plovdiv
(Thracian Lowland), were later identified in a social
media post from 2016 and this seems to be the earliest
observation of this species in Bulgaria. Plovdiv is an
import hub for Mediterranean decorative plants, thus it
is quite possible that these specimens (or oothecae)
have been transported to the locality accidentally with
imported plants.

The early presence of H. tenuidentata along
Struma River and Eastern Rhodopes Mts in 2018 might
be due to natural expansion from the South, where the
species was already established. However, it is more
likely that the rapid invasion in Bulgaria is due to a few
independent accidental introductions, rather than

2021: PJ23, Krapets, 5.II.2021 (ootheca); NH75,
Shkorpilovtsi, 11.IV.2021 (ootheca); NH25, Dobromir,
3.VI.2021; LG84, Haskovo, 4.VII.2021; NH49,
Suvorovo, 18.VII.2021; MG32, Svilengrad,
19.VII.2021; NG59, Sozopol, 23.VII.2021; LG85,
Dimitrovgrad, 25.VII.2021; MH42, Sliven,
25.VII.2021; LH62, Kazanlak, 26.VII.2021; KG95,
Krichim, 29.VII.2021; NG66, Tsarevo, 12.VIII.2021;
NJ62, Dobrich, 12.VIII.2021; LH87, Veliko Tarnovo,
16.VIII.2021; NH88, Sveti Konstantin i Elena,
25.VIII.2021; NJ28, Silistra, 5.IX.2021; NH22, Aytos,
9.IX.2021; NH37, Tutrakantsi, 9.IX.2021; PJ22,
Shablenska Tuzla, 11.IX.2021; NH09, Madara,
13.IX.2021; MH92, Karnobat, 19.IX.2021; MJ15,
Ruse, 21.IX.2021; FM75, Blagoevgrad, 25.IX.2021;
FN61, Radomir, 2.X.2021; LF69, Momchilgrad,
11.X.2021; FP57, Vidin, 14.X.2021; FM73, Polena,
23.X.2021; NH69,Aksakovo, 18.XI.2021 (ootheca).

2022: LG29, Borets, 25.IV.2022 (ootheca); MH50,
Yambol, NH29, Taushan Tepe, 2.VI.2022; 4.VI.2022;
NG49,Atiya, 20.VI.2022; NJ30, West of Momchilovo,
28.VIII.2022; KG88, Chernogorovo, 23.VI.2022;
KG76, Besaparski Hills, 14.VII.2022; LG98,
Yastrebovo, FL78, Samuilovo, 15.VII.2022;
30.VII.2022; MH11, Korten, 2.VIII.2022; NH62, Sveti
Vlas, 11.VIII.2022, MG14, Dositeevo, 3.IX.2022;
LG66, Dobri Dol, 7.IX.2022; NH53, Kosharitsa,
24.IX.2022; FN82, Sofia, 25.IX.2022; MH61, Zavoy,
25.IX.2022; LG09, Nedelevo, 25.IX.2022; LH22,
Karlovo, 28.IX.2022; NG09, Suhodol, 2.X.2022;
GP32, Galiche, 2.X.2022 (ootheca); LG37, Belozem,
10.X.2022; KJ90, Dolni Dabnik, 14.X.2022; NJ22, Pet
Mogili, 20.X.2022; NJ10, Pliska, 20.X.2022; LG06,
Brestovitsa, 25.X.2022; KG89, Malo Konare,
27.X.2022; NH41, Sarafovo, 29.X.2022; GM31,
Marchevo, 21.11.2022.

Discussion

Our paper presents the first documented observations
of Ameles spallanzania from Bulgaria and for the
Black Sea Region and outlines the northeasternmost
limit of the known range of the species. The presence
of A. spallanzania in the Bulgarian fauna is likely an
example of accidental transportation. The number of
alien and allochthonous mantis species has increased in
Europe in the last two decades. There are several ways
of invasion, but the major two are: 1) the natural
expansion of their native ranges, and 2) an introduction
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natural spreading, especially considering the great
number of records from urban and sub-urban areas
compared to those from natural habitats.

The impact of H. tenuidentata on the native fauna,
particularly other mantises, is still unknown. Further
surveys are needed in order to monitor the species
expansion and possible negative influence on the local
fauna.
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Abstract: Cyclopodia horsfieldi de Meĳere, 1899 is an Old World nycteribiid bat fly primarily ectoparasitic to flying foxes
(Pteropodidae). This is the first record of C. horsfieldi on Ursula Island, Philippines. This represents the first report of an
ectoparasitic arthropod on bats in this protected area.

Keywords: ectoparasite, flying fox, Palawan, Pteropodidae

Introduction

Ursula Island Game Refuge and Bird Sanctuary is a
small island in Southern Palawan that lies 20 km from
the municipality of Bataraza (Fig. 1). The island is
declared as one of the Key Biodiversity Areas (KBA)
in the Philippines (Key BiodiversityAreas Partnership,
2022). As a protected sanctuary, Ursula Island is home
to a variety of vertebrate species including Ducula
pickeringii (Cassin, 1854) (grey imperial pigeon),
Hypotaenidia torquata (Linnaeus, 1766) (barred rail),
Megapodius cumingii Dillwyn, 1853 (Tabon scrubfowl
or Philippine Megapode), and Otus mantananensis
(Sharpe, 1892) (Mantanani scops owl) (Saulog, 1997;
Matillano et al., 2008; Birdlife International, 2022).
Also, Ursula Island serves as home to fruit bat species
(Saulog, 1997) including the endemic Acerodon
leucotis (Sanborn, 1950) (Palawan flying fox) and
Pteropus hypomelanus Temmick, 1853 (island flying
fox) (Tsang, 2020; Key BiodiversityAreas Partnership,
2022).

P. hypomelanus is one of the five species of flying
foxes belonging to the genus Pteropus reported in the
Philippines (Heaney et al., 2010). This species

occupies a wide geographic range spanning from
archipelagos near the Indian subcontinent (Andaman,
Nicobar, and Maldives islands) to Southeast Asia
extending to Papua New Guinea and the Solomon
Islands (Tsang, 2020). Pteropus hypomelanus is known
to establish roosts on small islands and commonly on
forested areas of nearby coastline (Heaney et al., 2010).
Furthermore, P. hypomelanus is an important pollinator
and seed disperser of tropical tree species such as Ficus
spp. and Durio zibethinus Murray (Heaney et al., 2010;
Aziz et al., 2017; Oo et al., 2017).

Prior to this paper, no published account of
ectoparasitic arthropods have been reported from bats
in the Ursula Island Game Refuge and Bird Sanctuary.
This note presents the first documentation of a
nycteribiid bat fly parasitic on the island flying fox (P.
hypomelanus) from Ursula Island.

Material and methods

During a rapid biodiversity assessment conducted on
Ursula Island in June 2019, an adult island flying fox
(P. hypomelanus) was caught in the mist nets
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established at the edge of a beach forest (Fig. 1). Upon
close examination, an adult female bat fly was
observed foraging on its pelage (Fig. 2). The bat fly
was collected using fine-tipped forceps and preserved
in 95% ethanol prior to identification. The specimen
was examined under Leica S9D dissecting microscope
and identified following taxonomic descriptions
provided by Theodor (1963).

Results and discussion

Cyclopodia horsfieldi de Meijere, 1899 (Figs 3–5)

Cyclopodia horsfieldi de Meĳere, 1899. Tĳds. Ent. 42:
153. Type locality: Java (Indonesia). Repository:
Zoologisch MuseumAmsterdam (The Netherlands).

Material examined: On Pteropus hypomelanus: 1
♀, Ursula Island, Palawan, Philippines, 27.VI.2019,
leg. R. Giganto &A. Santillan.

Distribution: Cambodia (Olival et al., 2013),
Indonesia (Maa, 1962, Theodor, 1967), Malaysia
(Theodor, 1967; Olival et al., 2013), Philippines
(Theodor, 1963; Theodor, 1967; Cuy, 1980), Singapore
(Maa, 1962), Thailand (Maa, 1962; Theodor, 1967;

Fig. 1. Location of Ursula Island in the southern region of Palawan, Philippines (A) and its beach forest vegetation (B).

Fig. 2. Island flying fox (Pteropus hypomelanus) collected
on Ursula Island (A) and its associated nycteribiid bat fly,
Cyclopodia horsfieldi, foraging on the chest area near mam-
mary gland (B).
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Olival et al., 2013), Timor Leste (Maa, 1962), Vietnam
(Olival et al., 2013).

Philippine host records: Acerodon jubatus
(Eschscholtz, 1831), Pteropus hypomelanus
Temminck, P. vampyrus (Linnaeus, 1758), P. speciosus
Andersen, 1908, Rousettus amplexicaudatus
(Geoffroy, 1810) (Theodor, 1963; Cuy, 1980).

The genus Cyclopodia is currently represented by
24 species and eight subspecies distributed across the
Old World (Graciolli & Dick, 2018). In the Philippines,
the genus Cyclopodia is represented by two species: C.
garrula Maa, 1968 and C. horsfieldi, both of which are
ectoparasitic on Pteropodidae (Cuy, 1980). The former
is an endemic species parasitic on Harpyionycteris

Fig. 3. Ventral (A) and dorsal (B) profile of female Cyclopodia horsfieldi parasitising Pteropus hypomelanus from Ursula Is-
land, Philippines (scale bar = 1mm).

Fig. 4. Lateral profile of female Cyclopodia horsfieldi.

Fig. 5. Some ventral features in C. horsfieldi: pronounced abdominal ctenidia (A); anal segment showing sclerotised region
(genital plate) (B); tibia showing three middle bands and ventral setae (C).
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whiteheadi Thomas (harpy fruit bat) (Maa, 1968) while
the latter is primarily ectoparasitic on flying foxes
(Theodor, 1959). C. horsfieldi has a wide distribution
range spanning across mainland and maritime
Southeast Asia and has been recorded in several
countries.

Bat flies have been known to harbour various
blood- associated microbiota and can transmit these
microbes via blood feeding. Among these is the genus
Bartonella, a group of intracellular parasites and the
sole member of the family Bartonellaceae. Morse et al.
(2012) reported genotypes of Bartonella from C.
horsfieldi parasitic on P. vampyrus from Malaysia. The
certainty of how many bat-associated Bartonella
genotypes occur in Southeast Asia is still unknown and
requires further research.
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Abstract: Finds of four Rhyopsocus species in East Africa were reported, two of which from Uganda were described as new to
science. Other two were R. afer from Tanzania, and R. pandanicola from coastal Kenya. Information on the colouration,
morphology and somatometrics was provided. An identification key for all known African species was proposed.

Keywords:Africa, biodiversity, invertebrates, tropical

Introduction

The genus Rhyopsocus Hagen, 1876 consists of 24
known species spread in the warm parts of Africa,
North and South America, and some oceanic islands
(Lienhard 2016). Some of the species occupy typical
psocid microhabitats like living or dry plants and leaf
litter, and some are possibly more specialised tending
to inhabit nests of birds or rodents (Badonnel, 1948;
Baz, 1990; Mockford, 2016). These insects are easily
spread by humans and often found in stored fruit
products (Pearman, 1931; New, 1974). However, very
little is known on the ecology of the Rhyopsocus and
the species diversity of the genus is far from well
known (Mockford, 2016). In this paper I report in
detail all of mine Rhyopsocus finds in Africa till now,
two of which represent new species to science.

Material and methods

Psocoptera were collected by the author from East
Africa – Kenya, Tanzania (Zanzibar) and Uganda by
beating the vegetation. The specimens were stored in
96% ethanol. The photos (specimens in glycerin) were
taken by a camera Canon PowerShot SX500IS through
the eyepiece of a light microscope Optika and Carl

Zeiss-Jena. Type material was deposited at the National
Museum of Natural History, Sofia, Bulgaria (NMNH),
Natural History Museum of Geneva, Switzerland
(NHMG) and the particular collection of the author.
The species discussed in the paper were identified
according to original descriptions, redescriptions, and
published identification keys. Measurements followed
Lienhard (1998). Species diversity and distributions is
according Lienhard (2016).

Measurements abbreviations (all in mm in the
text): LC = body length; A = antenna length, P4: fourth
segment of maxillary palp, F+tr = hind femur and
trochanter length; T = hind tibia length; t1, t2, t3 =
tarsomeres of hindtarsus (lengths measured from
condyle to condyle), FW = forewing, HW = hindwing,
D = anteroposterior diameter of the compound eye, IO
= shortest distance between compound eyes.

Results and discussion

Family Psoquillidae Lienhard & Smithers, 2002

Rhyopsocus ugandanus n. sp.

Holotype ♀ (in 96% ethanol), Uganda, Buvi Village
area, a small peninsula at Lake Viktoria NW of

https://nmnhs.com/historia-naturalis-bulgarica/
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mailto:diliangeorgiev@gmail.com
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Entebbe Town, N0.12306° E32.45378°, 1133 m a.s.l.,
25.07.2022; NMNH; paratypes: 1 ♂ (in 96% ethanol),
same locality and date; NMNH; 1 ♂, 1 ♀ (in 96%
ethanol), same locality and date; NHMG. Additional
material: 1 ♂ (different body parts on microscope
slides, in glycerin), same locality and date; D. Georgiev
coll.

Diagnosis: The phalosome and P4 (4th segment of
the palpus) morphology of the new species is similar
with these ones of R. ocotensis. But together with its
body colouration, R. ugandanus n. sp. differs and by its
reduced and flat middle ocellus, paraprocts and
hypandrium morphology. By its forewing venation and
brown head and thorax R. ugandanus n. sp. is similar
and to R. peregrinus (Pearman, 1929). This species was
shortly described by a single specimen in stored
bananas in Great Britain with unknown origin by a
single specimen with unknown sex. However, in R.
peregrinus the hind wings are considerably smaller
than the forewings (New, 1974), while in R. ugandanus
n. sp. they are just a little bit shorter, prolonging to
about 90% of the forewing length even in the
brachypterous specimens.

There are three species of macropterous
Rhyopsocus having banded abdomen (Banks 1930,
Mockford, 2016; Thornton et al., 1972). From R.
texanus (Banks, 1930) (known form USA and Mexico)
and R. celtis Mockford, 2016 (USA) it differs by its

darker head and thorax, and from R. pandanicola
Thornton, Lee & Chui, 1972 (Micronesia, Christmas
Island, Tonga) by its not pigmented wings and paler
abdomen.

Etymology: The species is named after Uganda –
the country where it was found.

Description (after two months in 96% ethanol):
Colouration. In both sexes identical. Head and thorax
dark blackish-brown, lighter ventrally. Compound eyes
black with greyish tinge. Ocelli yellowish (Fig. 7).
Legs, antennae and palpi brown, lighter proximally.
Abdomen white-yellowish, tergites with brown
transverse stripes interrupted ventrally. Terminal
sclerites dark brown. Wings hyaline (Figs 1–3).

Morphology. Female: The distance between the
compound eyes is twice as their anteroposterior
diameter. Lateral ocelli round, the middle ocellus
elongate, flattened, and somehow reduced (Fig. 7).
Flagellum of the antenna with 20 flagellomeres. P4
broad distally with long setae at its major external
surface and rather short at its apical part (Fig. 6),
resembling this one of R. ocotensis García-Aldrete,
1999 (see García-Aldrete, 1999: p. 228). Lacinia slim,
with two cusps from which the lateral one is slightly
longer (Fig. 5). Tibia and femur + trochanter almost
equal in length. In flying forms the wing is almost as
long as the body length, and wings are passing over the
abdominal tip. Wing veins well defined. Forewings

Figs 1–7. Rhyopsocus ugandanus n. sp., (1) lateral view, paratype ♀, (2) ventral view of same specimen, (3) forewing, holotype
♀, (4) phalosome, hypandrium, epiproct and paraprocts, paratype ♂, (5) lacinia of same specimen, (6) P4, paratype ♀, (7) head,
paratype ♀ (scale of Fig. 1 valid for 2 and 3; Figs 4–5 not to scale).
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with moderately short setae (Figs 1–3). Forewing
venation variable even in one and a same individual
mainly considering the length of cells m1 and r3, and
the shape and length of the central cell. Gonapophyses
elongate, with long sclerotised band at its dorsal edge,
more membranous ventrally. With two very long setae
apically, a few little bit shorter and many which are half
their size (Fig. 23). Epiproct and paraprocts with
scattered short setae, epiproct with additional row of
longer setae. Paraproctal spur short and could be
straight or slightly curved outwards (there is no any
difference between the male and female) (Fig. 4).

Male: Smaller than the female (LC<1.0 mm).
Antennae longer compared to body length than these in
female (♀ A/LC = 0.83, ♂ A/LC = 0.92). P4 narrower
than this in female, more rounded and having longer
setae at its apical area. In two of the males forewings
longer than body length, shorter in the third (see
measurements). Eyes are insignificantly larger than
those in female compared to the shortest distance
between them. Hypandrium simple, rounded with
flattened apex, setose, having two pairs of closely
situated, curved and very long setae at its lateral edge
(Fig. 26). Phallosome with two slender parallel
projections (anterior endophallic sclerites) and two
triangular sclerites (Edeagal arch + Posterior
endophallic sclerites), one at each side of longitudinal
midline (Fig. 4). Epiproct and paraprocts scarcely
setose with shorter setae than those in female. Other
characters as in female.

Dimensions: Holotype ♀: LC = 1.04, P4 = 0.12,
F+tr = 0.44, T = 0.45, t1 = 0.18, t2 = 0.04, t3 = 0.03,
FW = 1.02, HW = 0.88, D = 0.15, IO = 0.30, IO/D =
2.0; paratype ♀: LC = 1.04, P4 = 0.12, A = 0.86, FW =
1.0, D = 0.10, IO = 0.22, IO/D = 2.2; paratype ♂: LC =
0.96, A = 0.88, F+tr = 0.35, T = 0.40, t1 = 0.16, t2 =
0.05, t3 = 0.05, FW = 1.0, HW = 0.88, D = 0.16, IO =
0.30, IO/D = 1.88; paratype ♂ (with not well developed
wings): LC = 1.1, FW = 0.78, HW = 0.66.

Distribution: Known only from the type locality.
Type locality: Uganda, Buvi Village area, a small

peninsula at Lake Viktoria NW of Entebbe Town,
banana (Musa sp.) plantation, NE of Buvi Lodge, from
fallen village weaver Ploceus cucullatus (Müller,
1776) nests beneath a date palm (Phoenix sp.),
N0.12306° E32.45378°, 1133 m a.s.l.

Habitat: The species was found during the dry
season at agricultural lands – banana (Musa sp.)
plantation, from fallen village weaver Ploceus
cucullatus (Müller, 1776) nests beneath a date palm

(Phoenix sp.). The fallen nests were found among tall
grass vegetation, lianas and dry date palm leaves.

Rhyopsocus weingardti n. sp.

Holotype ♂ (with detached abdomen and a hind wing;
in 96% ethanol), N0.12306° E32.45378°, 1133 m a.s.l.,
25.07.2022; NMNH.

Diagnosis: The specific Y-shape pattern of spots on
each dorso-lateral side of the abdominal tergites is
unique for this species.

There are three yellowish-brown Rhyopsocus
species known so far. R. calakmulensisGarcía-Aldrete,
1999 (Mexico) has no ocelli (even vestigial) and wings
with shorter setae and not well defined veins (García-
Aldrete, 1999); R. disparilis (Pearman, 1931) has no
ocelli (even vestigial) too, and more elongate wings
with different venation (Pearman, 1931); R. plesiafer
Turner & Cheke, 1983 (Togo) has pale terminalia and
maxillary palps, not pigmented forewings, and the
paraproctal spur is curved outwards (Turner & Cheke,
1983).

Etymology: Named after my colleague, the
psocidologist Michael Weingardt (Friedrich Schiller
University, Jena, Germany).

Description (after two months in 96% ethanol):
Colouration. The whole animal is yellowish-brown
(Fig. 8). The head, thorax and terminal sclerites a little
bit darker, more brownish. Compound eyes black with
greyish tinge. Vestigial ocelli reddish-brown (Fig. 15).
Each dorsolateral side of the preclunial abdominal
tergite with four brown spots forming Y-shape pattern
(Fig. 9). Wings greyish-brown, transparent (Fig. 10).
Forewings darker. Both forewing and hindwing with a
narrow hyaline band along cu2 (Fig. 10). Veins dark,
brown and well visible.

Morphology. Male: The distance between the
compound eyes is twice as their anteroposterior
diameter. Ocelli not well developed, only three
vestigial rounded ocelli present. P4 narrow proximally,
elongate-rounded distally and has both long and short
setae at its apical area (Fig. 13). Lacinia bifurcated
having two cusps of almost equal length (Fig. 12). The
forewings are short and do not pass over the abdominal
tip. Venation well defined as shown on Fig. 10.
Forewing with long setae. Epiproct and paraprocts with
scattered setae. Paraproctal spur distinctly curved
inwards (Fig. 14). Hypandrium simple, with concave
apex, setose, having two groups of four setae at its
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lateral edges arranged in rows (Fig. 27). Phalosome
with thin arms arranged at an acute angle (Fig. 11).

Female: Unknown.
Dimensions: Holotype ♂: LC = 1.0, P4 = 0.09,

F+tr = 0.30, T = 0.35, t1 = 0.10, t2 = 0.05, t3 = 0.04,
FW = 0.59, HW = 0.47, D = 0.12, IO = 0.25, IO/D =
2.08.

Distribution: Known only from the type locality.
Type locality: Uganda, Buvi Village area, a small

peninsula at Lake Viktoria NW of Entebbe Town,
banana (Musa sp.) plantation, NE of Buvi Lodge, from
fallen village weaver Ploceus cucullatus (Müller,
1776) nests beneath a date palm (Phoenix sp.),
N0.12306° E32.45378°, 1133 m a.s.l.

Habitat: Same as in R. ugandanus n. sp.

Rhyopsocus afer (Badonnel, 1948)

Material examined: The specimen reported by
Georgiev (2021) was reexamined, photographed and
measured: 1 ♀, 28.02.2021, Tanzania, Zanzibar,
Unguja Island, Michamwi Peninsula, yard of a hotel,
among Cocos nucifera and Pandanus sp., from fallen
nest of golden weaver, Ploceus subaureus (Smith,
1839), S6.14181° E39.48986°, 5 m a.s.l.; NMNH.

Description of the specimen: Colouration (after 19
months in 96% ethanol). Head, thorax, antennae and

palpi dark brown (Fig. 16). Compound eyes black.
Ocelli pale. Abdomen and legs yellowish-white.
Terminal sclerites a little bit darker (Fig. 17). Wings
hyaline, veins brownish (Fig. 18).

Morphology. Compound eyes relatively big (IO/D
< 2). Flagellum of the antenna with 21 flagellomeres.
P4 moderately broad and rounded distally, with
relatively short setae at its apical part. Lacinia
bifurcated having slightly longer lateral cusp and
thickened stem. Forewings slightly bent above the
abdomen, with variable venation (Fig. 18). Most
noticeable is that in left wing cell m1 is much shorter
than r3, and in the right they are almost equal in length.
Gonapophyses elongate, with long sclerotised band at
its dorsal edge, more membranous ventrally. With one
very long seta apically and two shorter in close
proximity (Fig. 25).

Dimensions: LC = 1.2, P4 = 0.10, F+tr = 0.33, T =
0.39, t1 = 0.17, t2 = 0.04, t3 = 0.05, FW = 0.84, HW =
0.80, D = 0.15, IO = 0.28, IO/D = 1.87.

Remark: The differences from the original
description of Badonnel (1948)from Congo which was
observed in the Zanzibar specimen was that the
antennae were brown (versus pale), the paraproctal
spur was slightly curved inwards (versus straight), and
the gonapophyses had only one very long seta apically
(versus two). Further studies of more samples are
needed to clarify if it is an individual or local variation

Figs 8–15. Rhyopsocus weingardti n. sp. (♂ holotype), (8) dorsal view, (9) specific for this species Y-shape pattern of the dorso-
lateral side of the abdominal tergites, (10) forewing, (11) phalosome, (12) lacinia, (13) P4, (14) paraproctal spur, (15) head, ves-
tigial ocelli pointed by an arrow (Figs 11, 12, 14 not to scale).
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Gonapophyses slim, with three very long setae at the
apical area (Fig. 24).

Dimensions: LC = 0.78, P4 = 0.09, F+tr = 0.24, T =
0.32, t1 = 0.10, t2 = 0.04, t3 = 0.05, FW = 0.81, HW =
0.76, D = 0.11, IO = 0.23, IO/D = 2.09.

Habitat: The species was found on mangrove
bushes at a river estuary of the tidal zone of the Indian
Ocean.

Remark: R. pandanicola was known from
Micronesia, Christmas Island and Tonga (Lienhard,
2016). The find on coastal Kenya is a new record of the
species for the African continent. The specimen
recorded fits well with the description of Thornton et
al. (1972). The slight colour differences pointed by
Georgiev (2022) could due to long time of preservation
of 20 years of the specimens according which the
species was described. As an additional different
character from the original description of R.
pandanicola can be added the presence of two grey-
blue stripes on the compound eye of the African
specimen. Of course the possibility that they are
closely related separate species cannot be excluded.
However some psocid species considered to have
Oriental distribution were recently found and at the
shores of East Africa as Lepidopsocus pretiosus
(Banks, 1942), Belaphopsocus murphyi Lienhard,
1991 and Peritroctes cochinensis Menon, 1938, and a
record of R. pandanicola is not surprising (Georgiev,

of R. afer, or the Unguja population belongs to a
separate species.

Rhyopsocus pandanicola Thornton, Lee & Chui, 1972

Material examined: 1 ♀, 4.03.2022, Kenya, South of
Mombasa, at the coast of the Indian Ocean, along the
estuary of Congo River, mangrove scrubs, S4.25842°
E39.59481°, 6 m a.s.l., from various bushes and trees,
collected by beating the vegetation. Reported by
Georgiev (2022) as Rhyopsocus sp.

Description of the specimen: Colouration (after
seven months in 96% ethanol). The whole animal is
dark brown (Fig. 19). Compound eyes black with two
parallel longitudinal greyish-blue stripes (Fig. 21).
Ocelli pale, with darker pigment at their inner sides
(Fig. 22). Tibia light at its most distal part. Tarsi light.
Forewings blackish-brown having a translucent-
whitish band at the base and narrow hyaline band along
cu2 (Fig. 20). Hindwing a little lighter, with blackish-
brown hue and narrow hyaline band along cu2 too.

Morphology. Flagellum of the antenna with 19
flagellomeres. Ocelli rounded, middle ocellus smaller
(Fig. 22). Forewings longer than body length, passing a
lot over the abdominal tip, with long setae and a lot of
tiny ones all over the wing surface (Fig. 19).
Hindwings also long, almost as long as body length.

Figs 16–22. Rhyopsocus afer ♀ from Zanzibar, (16) lateral view, (17) dorsal view, (18) forewing, Rhyopsocus pandanicola ♀
from Kenya, (19) dorsal view, (20) forewing, (21) head, lateral view, (22) head, dorsal view (scale of Fig. 1 valid and for 17–20,
scale of Fig. 21 valid and for 22).
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2021, 2022). Many species are probably distributed
along the Indian Ocean coast, probably due to both
natural processes of passive dispersal and human
introductions.

Identification key to the knownAfrican Rhyopsocus
species

As the forewing venation tends to vary (even in a single
specimen as was noticed in this study) it was not used
as an important character in building of the identifica-
tion key. Mostly the criteria of Mockford (2016) were
applied.

1. Head and thorax brown, abdomen pale . . . . . . 2
– Body relatively unicoloured . . . . . . . . . . . . . 3
2. Abdomen unicoloured,

yellowish-white . . . . . . R. afer (Badonnel, 1948)
(Angola, Congo, Equatorial Guinea, India, Ivory
Coast, South Africa, Tanzania, Zanzibar)

– Abdomen striped . . . . . . . . R. ugandanus n. sp.
3. Body pale . . . . . . . . . . . . . . . . . . . . . . . . . . 4
– Body dark brown . . . . . . . . . . . . . . . . . . . . . 5
4. Ocelli absent . . . R. disparilis (Pearman, 1931)

(Great Britain, USA, Angola, Congo, Ghana)
– Ocelli present . . . . . . . . . . . . . . . . . . . . . . . 6
5. Anal margin of forewing angulated, veins well

visible . . . . . . . . . . . R. pandanicola Thornton,
Lee & Chui, 1972 (Micronesia, Christmas Island,
Tonga)

– Anal margin of forewing smoothly rounded, veins
hardly visible . . . . . . . . . R. nidicola Baz, 1990
(Equatorial Guinea)

6. Body yellowish-brown, dorsolateral margin
of abdominal tergites with Y-shape
pattern . . . . . . . . . . . . . . . . R. weingardti n. sp.

– Whole body unicoloured pale
brown . . . . . . R. plesiafer Turner & Cheke, 1983
(Togo)
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Introduction

Plectophloeus fischeri (Aubé, 1833) is a widespread
species in Europe, distributed from Great Britain,
through Central Europe and Italy to the Balkans (Löbl
& Löbl, 2015). It is a typical saproxylic beetle inhabit-
ing dead wood, often found under the bark of various
trees. It is one of the first representatives of the subfam-
ily Pselaphinae reported from Bulgaria, from Rila Mts
and Chamkoria (Borovets) (Rambousek, 1909). Later,
Karaman added another record from the vicinity of
Varna (Karaman, 1969). In the last decade, a few more
findings were accumulated, some of them already pub-
lished, they are from Vitosha, Belasitsa, Western
Rhodopes, and Pirin (Bekchiev, 2008, 2011; Bekchiev
& Kostova, 2022; Bekchiev & Shishiniova, 2007).
Despite the increasing information of its distribution,
the species is rare and reported in relatively low num-
ber of localities at least on the territory of Bulgaria.
Nevertheless, it remains the most widespread and most
common compared to the others species of the genus
Plectophloeus Reitter, 1891 (Plectophloeus nitidus
(Fairmaire, 1858), Plectophloeus nubigena (Reitter,
1877), Plectophloeus rhenanus (Reitter, 1882)) in our
country (Bekchiev, 2016).

The genus Dicentrius (Reitter, 1882) was con-
sidered monospecific until 1999, when Besuchet
(1999) described 8 new species from the Balkans
(mainly from Bulgaria, Albania and Northern Macedo-
nia) and one new species from Serbia was added later
(Bekchiev & Hlaváč, 2008). Most species of the genus
are characterised by narrow distribution ranges, as they
have a low dispersal ability, restricted to mountainous
regions. The species of the genus are microphthalmous,
they are very similar morphologically and they identi-
fication is only possible when male aedeagus is stud-
ied. All representatives of the genus are litter dwellers,
most abundant in forest habitats, but could also be met
in high altitude in the subalpine belt (2000–2500 m).
The genus, as well as the closely related genus
Pselaphogenius Reitter, 1910 most likely speciated rel-
atively recently, possibly during the Pleistocene glaci-
ations (Sabella et al., 2019). In accordance with the
framework outlined above, it can be assumed that the
alternation during the Pleistocene of cold glacial peri-
ods and hot and dry interglacial periods played a funda-
mental role in the specific differentiation between spe-
cies in this group, which is reflected in the different
affinity levels between them and in their current geo-
graphic distribution. In this regard, the finding of
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Dicentius biroi Besuchet, 1999 in Rila Mountains,
known before only from Osogovo and Stara Planina
Mountains (Bekchiev, 2008), raises many interesting
questions about the phylogenetic relationships within
the genus.
The material is preserved in the collection of the

National Museum of Natural History-Sofia (NMNHS).
Additional data from the collection of Muséum
d’histoire naturelle, Genève – Switzerland (MHNG)
are also provided.

Results

Plectophloeus fischeri (Aubé, 1833)
Figs 1; 2a, b)

Pirin Mts, Banderitsa River Valley, near Banderitsa
Hut, 27.07.2022, N41.7680°, E23.4239°, 1 ♂, 4 ♀♀,
leg. R. Bekchiev, R. Kostova (NMNHS); Stara Planina

Fig. 1. Habitat of Plectophloeus fischeri at Banderitsa Hut, Pirin Mts, Bulgaria.

← Fig. 2. (a) Head of Plectophloeus fischeri – male (scale:
0.1 mm); (b) microhabitat where the specimens were collec-
ted.
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Mts, Kalofer Town env., 10.07.1928, 1 ♂, leg. J. Fodor;
Sopot Town env., 1 ♀ (MHNG).
Note: The material from Pirin Mts was collected in

2022, during the field expeditions in Pirin Mts, in the
valley Banderishka River (Fig. 1), near Bansko Town,
in mixed Pinus heldreichii and Picea abies forest.
Adult specimens (Fig. 2a) were caught by sifting rotten
wood, death branches and litter (Fig. 2b). This is the
second known locality from the mountain.
The species is new for Stara Planina Mts.

Dicentrius biroi Besuchet, 1999
(Fig. 3)

Rila Mts, Treshtenik Hut, 30.06.2021, N42.0821°
E23.6179°, 4 ♂♂, 2 ♀♀ leg. R. Bekchiev, R. Kostova
(NMNHS).

Note: For the first time the speciesDicentrius biroi,
known until now only from Stara Planina Mts and
Osogovo Mts, was found in the forest of Pinus peuce
Griseb., 1846 by sifting litter and rotten wood near
Treshtenik Hut in the Rila Mountains.
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