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Research article

New records of Psocoptera species from Bulgaria

Dilian Georgiev

Department of Ecology and Environmental Conservation, University of Plovdiv, 24 TsarAssen Street, 4000 Plovdiv, Bulgaria,
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Abstract: Four Psocoptera species are reported as new records for Bulgaria: Valenzuela corsicus (Kolbe, 1882) (Ihtimanska
Sredna Gora Mts), Reuterella helvimacula (Enderlein, 1901) (Rila Mts),Mesopsocus helveticus Lienhard, 1977 andHyalopso-
cus contrarius (Reuter, 1893) (both from Sakar Mts). After this article there are a total of 71 psocid species known from the
country.

Keywords: Balkan Peninsula, Insecta, new records, Psocoptera

Introduction

Till now a total of 67 species of Psocoptera have been
known to inhabit the territory of Bulgaria (Georgiev,
2021). Here I add four more species collected from
various regions to the country check list.

Material and methods

The study was carried out during the period
2020–2021. All the material was collected by beating
the vegetation by a small wooden stick above white
plastic container – an empty yogurt box with a size of
16.5×16.5×6 cm. Specimens were then stored in eth-
anol and after processing, deposited in the collection of
the author. Species identifications and taxonomy are
based on Lienhard (1998).

Results

From all the collected materials, four species represent
new records for Bulgaria, as follows:

Caeciliusidae

Valenzuela corsicus (Kolbe, 1882). Material examined:
02.12.2021, Ihtimanska Sredna Gora Mts, W of
Akandzhievo Village, a meadow with single bushes,
near Pinus nigra forest, N42 15 17.3 E24 02 21.5, 336
m a.s.l., 1 ♀, from Juniperus sp. (Fig. 1, C).

Elipsocidae

Reuterella helvimacula (Enderlein, 1901). Material
examined: 26.09.2020, Rila Mts, above Chakar
Voyvoda Hut, Pinus peuce and P. mugo forest near the
alpine grassland zone, N42 13 36.0 E23 37 54.5, 2013
m a.s.l., 1 ♀, from pine tree brunches overgrown by
lichens (Fig. 1, D).

Mesopsocidae

Mesopsocus helveticus Lienhard, 1977. Material
examined: 14.11.2021, Sakar Mts, E of Shtit Village,
bushes near farmland, N41 49 37.7 E26 22 10.0, 220 m
a.s.l., 1 ♀, from dry leaves of Sambucus ebulus;
14.11.2021, Sakar Mts, N of Mladinovo Village,

https://nmnhs.com/historia-naturalis-bulgarica/
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bushes near a road, N41 57 07.5 E26 13 53.6, 360 m
a.s.l., 1 ♀, from brunches of bushes overgrown by
lichens (Fig. 1, B).

Psocidae

Hyalopsocus contrarius (Reuter, 1893). Material
examined: 14.11.2021, Sakar Mts, N of Mladinovo
Village, bushes near a road, N41 57 07.5 E26 13 53.6,

360 m a.s.l., 1 ♀, from brunches of bushes overgrown
by lichens (Fig. 1,A).

Acknowledgements

I would like to express my gratitude to Dr Charles
Lienhard for the discussions about the species
identifications.

Fig. 1. External views and subgenital plates of the newly recorded Psocoptera species: A – Hyalopsocus contrarius (in gly-
cerin), B –Mesopsocus helveticus (living specimen from the area of Mladinovo Village, subgenital plate of a specimen from the
area of Shtit Village), C – Valenzuela corsicus (in glycerin), Reuterella helvimacula (in glycerin). Scale bar approximately 2
mm, related to the whole body of the specimens.
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Abstract:A new species of the genus Devetakia, Devetakia apostoloui n. sp., is described from Vucha River, South Bulgaria.
The new species is the first member of the genus and the first species from ancient hydrobiid clade from the region of Western
Rhodopes.

Keywords: ancient origin, identification key, new species

Introduction

Bulgaria is well known as a hot spot of species di-
versity of the spring dwelling and stygobiotic snails of
the superfamily Hydrobioidea (Georgiev & Hubenov,
2013). On its territory there is unique ancient clade of
stygobiotic snails including and some endemic genera
(Osikowski et al., 2017). Even the hydrobiid fauna of
Bulgaria is relatively well known there are and some
still uninvestigated water caves and karstic springs
which can hold some new species to science.

Till now the only stygobiotic species known from
the Rhodopes Mts were these from the genus
Bythinella which are “young species” of Pleistocene
origin (Osikowski et al., 2015). In this paper we de-
scribe the first known stygobiotic species of the “an-
cient clade” (according Osikowski et al., 2017) from
this area.

Materials and methods

The new species was collected in Vucha River
(N42.03674° E024.46834°, 250 m). The sample was

collected with standard hydrobiological hand net with
500 μm mesh size (according to ISO 10870:2012: In-
ternational Organization for Standardization, 2012).
The sampling followed the “multi-habitat” procedure
of Cheshmedjiev et al. (2011), which is an adapted ver-
sion of AQEM/STAR methodology (AQEM Consor-
tium, 2002) for local conditions. Three empty shells of
the new species were collected. The measurements of
shells of the new species were taken under a stereo mi-
croscope with an ocular scale and transformed to milli-
metres.

Material was deposited in the mollusc collection of
the Institute of Biodiversity and Ecosystem Research,
Bulgarian Academy of Sciences, Sofia (IBER-ID).
Used abbreviations: AD – aperture diameter, AH –
aperture height, Nw – number of whorls, SD – shell
diameter, SH – shell height.

Results

GenusDevetakiaGeorgiev & Glöer 2011
Type species: Devetakia krushunica Georgiev & Glöer
2011
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The shell is dextral, conical, very small (around 2 mm
in height) with an obtuse apex. The shell surface is
shining and has fine irregular growth lines. It has regu-
larly growing convex whorls. The aperture has a regu-
lar round shape and a simple outer lip. The umbilicus is
open and narrow (Georgiev & Glöer, 2011).

Additional data: Shell: could be conical to almost
cylindrical, translucent, fragile, with a translucent and
thin operculum. Soft body: The animal is entirely pig-
mentless, the tentacles are short, slightly passing over
the snout length, and are without any eyes. Penis mor-
phology: The penis is short, situated far behind the
neck. It has a broad, cylindrical base, and a flat leaflike
distal part with sharply pointed apex (Georgiev, 2012;
Georgiev & Glöer, 2015).

The genus is well defined anatomically and genet-
ically (see Georgiev et al., 2017) and is most closely re-
lated to the genera Balkanica Georgiev 2017 and
Balkanospeum Georgiev 2017, known from the cave
system of Machanov Trap-Yantra (Osikowski et al.,
2017).

Four species known: D. krushunica, Devetakia
pandurskii Georgiev & Glöer 2011, Devetakia man-
drica Georgiev 2012, Devetakia veselinae Georgiev &
Glöer 2015.

Devetakia apostoloui n. sp.

Material examined: 3 shells, from the type locality, leg.
M. Taseva.

Holotype: ID-2060, Paratypes: 2 specimens
(ID-2060/2; ID-2060/3)

Locus typicus: Bulgaria, Vucha River, in the
Krichim Town, under WEC Krichim, after HPS,
10.IX.2019, N42.03674 E024.46834, 250 m.

Etymology: Named after Dr Apostolos Apostolou,
ichthyologist at the Institute of Biodiversity and Eco-
system Research, Bulgarian Academy of Sciences,
Sofia, who show us the collecting spot.

Description: The shell is very small, elongate-con-
ical to almost cylindrical with 3.5-4 rounded whorls

Fig. 1.Devetakia apostoloui n. sp. – holotype (A) and paratypes (B, C).
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that have shining surface (Fig. 1A–C). The apex is
rounded, the umbilicus is open. The aperture is slightly
ovoid with a simple lip. The operculum and the soft
body are unknown. SH = 1.95–2.07 mm, SD =
1.05–1.08 mm (Tab. 1).

Diagnosis:Devetakia apostoloui n. sp. differs from
D. veselinae andD. mandrica by its more conical shell.
From D. krushunica it differs by its larger size. The
new species is most similar to D. pandurskii by its ex-
ternal view and size but its shell is with lower whorl
number (4.5 inD. pandurskii).

Ecology and distribution: Known only from the
type locality – deposits of Vucha River at Krichim
Town. Knowing that the Devetakia species are strictly
stygobiotic it can be supposed that D. apostoloui n. sp.
inhabits underground waters at this area, and some
empty shells were driven out at the surface waters by a
spring somewhere upland the locality of finding.

As a result of our study we propose an identifica-
tion key to the species of the genusDevetakia:

1. The shell is conical 2
– The shell is slightly conical to almost cylindrical 3
2. Shell height < 1.9 mm D. krushunica
– Shell height > 1.9 mm 4
3. Shell height < 1.7 mm D. veselinae
– Shell height > 1.7 mm D. mandrica
4. Whorls 4.5 D. pandurskii
– Whorls 3.5-4 D. apostoloui n. sp.

Discussion

It is considered that the endemic Balkan Hydrobioidea
are with an ancient marine origin. It is proposed that
their ancestors lived in the Eocene and Miocene salt-
water seas located on the territory of the current Balkan
Peninsula (Radoman, 1985).

It is evident that the genusDevetakia has a disjunct
distribution. All known species were found in hilly,
semi-mountain areas: three species of north Bulgaria at
the foothills of Stara Planina Mts (so called “Pre-

Balkan area”) (D. pandurskii, D. krushunica, D. man-
drica), one in west side of the country near the Serbian
border (D. veselinae), and one at north slopes of the
Rhodopes (D. apostoloui n. sp.).All these are separated
by some geographic barriers as high mountains and/or
plane large lowlands.

If we accept the theory of the marine origin of the
genus, the first isolation of the populations of the pre-
decessor of the Devetakia species possibly occurred
during the late Eocene, when a large part of Bulgaria
was already a dry land and north and south Bulgaria
was divided by the Stara Planina Mts ridge. During the
Miocene, lakes of various sizes existed in the areas of
the species known south of this mountain chain (Krstić
et al., 2012). However exchange of genetic materials
between these population cannot be excluded because
of some passive dispersal of individuals by migrating
birds, which is common for the recent saltwaterHydro-
bia ulvae (van Leeuwen, 2012).

Osikowski et al. (2017) estimated the origin of the
Bulgarian subterranean hydrobiid clade by using mo-
lecular clock for COI at approximately 7–6.75 Mya.
Then, probably after the disappearance not only of the
large lakes and the sea, but also of many small surface
waters, such as rivers, the current stygobionts entered
into the ground waters through springs in the karstic
areas. After extinction of the ancestral surface popula-
tion, subterranean populations evolved in allopatry.Ac-
cording same authors, this event was most probably
caused by the climatic draught shift associated with the
Messinian Salinity Crisis (5.96–5.33 Mya).

Our finding of an isolated population of a new spe-
cies from the Bulgarian ancient hydrobiid clade at the
northern slope of the Rhodopes is in accordance of the
ancient lakes theories and the “climatic-relict” hypo-
thesis for the speciation of these taxa (Radoman, 1985;
Krstić et al., 2012; Osikowski et al., 2017).
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Growth in a young male brown bear (Ursus arctos L., 1758)
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Abstract: Body growth in mammals is an aspect of their biology that has always been interesting and carries important inform-
ation about the individual’s development. The relationship between growth patterns and factors that are affecting them, such as
parasitism, is not entirely clear. In this short communication, we provide information obtained from a young brown bear (Ursus
arctos), shot a year after being collared. Analysed growth patterns show a noticeable increase in the weight and circumference
of the chest and head. The established low to moderate infestation with Baylisascaris transfuga in relation to absence of other
parasites, has not affected the growth processes.

Keywords: body conditions, body mass, body size, brown bear cub

Introduction

Increase of body size in mammals is extremely import-
ant during the early stages of the life cycle, especially
in predators (McNab, 1989). Brown bears are no ex-
ception. Individuals continue to grow for about 14 to
15 years (Blanchard, 1987), with the growth rates be-
ing more intense during the first couple of years. Rapid
growth in the first months after birth is crucial for the
survival of the cubs outside the den, especially consid-
ering Ursidae have lighter neonates (% of mother body
mass) than all other Carnivora families (Gittleman,
1986). Therefore, their weight increases from 500 g (at
birth) to 12 kg for females and 14 for males during the
first five months (Tumanov, 1995). This rate stays a
constant in the next three years.

Growth patterns vary depending on sex, diet, dura-
tion of mother care and other factors. Females usually

wean the cubs before or during the breeding season
which is April – June (Shimozuru et al., 2017). Some
studies have found that the measured weight in the first
three years has almost a double annual increase (Blan-
chard, 1987), even in orphaned individuals (when they
have managed to survive) (Swenson et al., 1998). Male
individuals have significantly larger body size (skull,
body and hind paw length) after the first year and rapid
growth is especially important for them, since they tend
to roam at unsuitable habitats in the search of available
territory and resources (Leland, 1977).

One of the factors affecting the growth rate is the
presence of parasites in the body of the animals. Infest-
ation by different organisms can affect not only the ac-
cumulation of mass but also the survival rate of the
young individuals.
Baylisascaris transfuga (Nematoda: Ascarididae)

is the dominant endoparasite in brown bears for the
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past few years in various countries like Slovakia, Ro-
mania, Poland and Italy (Borka-Vitalis et al., 2017; De
Ambrogi et al., 2011; Gawor et al., 2017; Orosova et
al., 2016; Štrkolcova et al., 2018). It is also the leading
nematode species in European wild bears (Rigg &
Adamec, 2007). Zoonotic potential (human larva mi-
grans syndrome) of this nematode species increases its
significance as parasitic pathogen from wildlife (Kaza-
cos, 2016). B. transfuga is highly infectious parasite
and studies have shown that 50–100% of bears harbour
it, including cubs that can get heavily infected (Foster
et al., 2011; Sprent, 1968). Heavy infestation can even
lead to death (Testini et al., 2011).

Material and methods

Study area

Stara Planina Mountains is a home to one of the two
large subpopulations of brown bears in Bulgaria. Ap-
proximately 100 bears inhabit that region, according to
data from the annual national monitoring of the species
(Executive Environmental Agency (Ministry of Envir-
onment and Water), 2016). Abundance of resources
and suitable terrain are a prerequisite for the northern
side of the mountain to have a higher bear density. The
presence of forestry and hunting enterprises, which
have higher level of security and provide additional
food, is possibly another factor for the suitability of the
territory. Parts of the study area falls within the borders
of the largest national park in Bulgaria (Central
Balkan), where some of the largest old-growth beech
forests in Eastern Europe can be found (CB Adminis-
tration, 2019).

First measurement

During the capture, two standard Aldrich snares (Ald-
rich Snare Co.,Washington) were used, forming a trap-
line and placed near a tree with bait on it. MMS cam-
era-traps (Ltl Acorn/ model LTL5210-MG) were used
as capture alert system during the night, to minimise
the bear stay in the trap. This made the process of cap-
turing to be around 40 min. from the first picture alert-
ing the animal is in the trap to first dart.

The collared bear (CB9) was a second-year cub,
led by his mother (present at the capture site). It was
captured on 2 November 2016 on State Hunting Enter-

prises (SHE) Rusalkas’ feeding station, also called
“Gorna Marishnitsa”. Upon capture, the bear was im-
mobilised with Teledart CO2 injection gun from a car
using a Tiletamine/Zolazepam (Zoletil Virbac 50; 5
mg/kg) (Arnemo & Fahlman, 2007). Due to a fast re-
covery from sedation (28 min.) only 9 measures were
taken (Fig. 1): mass, body length, head length, neck cir-
cumference, hear circumference, chest circumference,
width of left front food, width of left hind foot, length
of hind pad without claws.

The bear cub was marked with GPS-GSM collar
Followit (Tellus GPS Medium Plus, Followit, Lindes-
berg AB, Sweden). The collar worked properly until
the 1 September 2017 (1130 fixes).

Second measurement

The second measurement was performed one year and
20 days after the tagging. On 23 November 2017, CB9
carcass was found in the area of Kartala located near
the village of Enina, at 43 km (by air) southeast from
the core area of its home range. The individual had
been shot dead and the body was in extremely pre-
served state. There was a layer of snow covering the
corpse, which indicates that the death occurred before
the last snowfall on 18 November 2017. Thirty meas-
urements were taken (Table 1).

Helminthological study

Partial helminthological necropsy was performed on
the bear’s carcass. All parts of gastrointestinal (GI)
tract, internal visceral organs and diaphragm striated
muscle sample were obtained for helminthological ex-
amination. Fecal sample taken from the rectum was
tested for the presence of parasitic sexual products
(eggs and oocysts) by salt and Sheather’s flotation tests
(Zayac & Conboy, 2012).

Results and discussion

The results of the measurements confirm the previous
observations of extremely fast body growth in brown
bears during the first years of their lives. Weight gain is
almost double between two measurements (92.2 %).
High degree of skeletal growth is also present – head
circumference (21.7 %), chest circumference 31.5 %),
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Fig. 1. Comparison of measurements between the two captures.

Table 1. Second body measurements.

Measurement type Measurement (cm) Measurement type Measurement (cm)
Tail length 9 Front foot. Left.

Length with Central Claw
14

Shoulder height 82 Front foot. Left.
Length with pad (no claw)

17

Distance from eye to nose 12.5 Front foot. Left.
Length of Central Claw

4.5

Distance between ears 16 Front foot. Right. Width 12
Head width 21 Front foot. Right. Length 9
Length of ear LEFT 11 Front foot. Right.

Length with Central Claw
13

Length of ear RIGHT 12 Front foot. Right.
Length with pad (no claw)

18

Tooth wear Canines 4-4C Front foot.
Right. Length of Central Claw

5

Tooth wear Incisors 6-6I Hind foot. Left. Length 20
Length canines. Upper left 33 Hind foot. Left.

Length with Central Claw
21.5

Length canines. Upper right 34 Hind foot. Left.
Length of Central Claw

2

Length canines. Lower left 31 Hind foot. Right. Width 11
Length canines. Lower right 30 Hind foot. Right. Length 20
Distance between canines UPPER 61 Hind foot. Right.

Length with Central Claw
22

Distance between canines LOWER 58 Hind foot. Right.
Length with pad (no claw)

19.5

Front foot. Left. Length 10.5 Hind foot. Right.
Length of Central Claw

2.5
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head and body length (18.5 % and 19.5 %). The least
pronounced change is the width of front food and
length of hind food and the circumference of the neck
(14.6 %). The data from the second measurement are
shown in Table 1. The comparison between first and
second measurement results are presented in Fig. 1.

Our results provide a basis to agree with data from
previous surveys, showing that the weight of brown
bears is growing rapidly, from the end of the first year
to the end of the third (Huber et al., 1993; Kingsley et
al., 1988; Kojola & Laitala, 2001; Swenson et al.,
2007). The measured autumn body mass is not relevant
to the absolute mass of the individual, especially in
brown bears, whose mass varies widely before and
after hibernation. However, several parameters give a
sufficiently clear idea of the growth rate in this particu-
lar male individual – the increase in weight, the expan-
sion of the circumference of the thorax and the signific-
ant increase in the size of the head.

The infestation with nematode B. transfuga in an
individual from Bulgaria once again confirms the spe-
cies being the most common parasite for bears, espe-
cially brown bears (Schaul, 2006). However, only five
specimens of a nematode in the small intestine would
not affect the normal growth and health status of the
animal, since it is considered low infestation, espe-
cially it is assumed that bears raised in a controlled en-
vironment are uninfected (Huber et al., 1993).
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Abstract: This paper reports data on distribution of Petalophyllum ralfsii in Calabria (S Italy). Investigations conducted from
2016 to 2019 permitted to outline an updated and accurate overview on the number and size of the populations of the species in
the region. New findings were recorded, while some known locations were not confirmed. The size of each population was
measured by direct counting of thalli or by sampling with plots, enabling to have a reliable estimate of the species density. Ana-
lysis of data gives also important information on the ecology and dynamism of the species.
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Introduction

After the discovery of a new population of Petalo-
phyllum ralfsii (Wilson) Nees & Gottsche in Calabria,
an investigation was launched in 2016 to verify known
populations and apply methods for quantifying density.
In the area of the middle Valle of Crati River, small
populations were already known, with dozens of indi-
viduals. The new site, which by number of individuals
could represent the largest population in Italy, has been
the subject of various inspections in which an attempt
has been made to develop an effective and expeditious
monitoring methodology. Monitoring activities have
been extended to all the populations known in Calab-
ria, located largely along the Crati Valley. The presence
of the species elsewhere is more sporadic, in particular
on the Tyrrhenian coast (Capo Suvero), the Ionian
coast (Foce del Crati) and in the surroundings of Cro-
tone, where however the presence has not been con-
firmed recently.

Petalophyllum ralfsii is a thallose liverwort, in-
cluded in Appendix I of Bern Convention of 1991 and

listed onAnnex II of the EU Habitats Directive. It has a
light green thallus 5–10 mm long, with thin lateral
wings and carinated rib, swelled at the end, in old thalli
covered by rhizoids. Sporophytes ripe in March–April.
It develops in springs and disappears in summer when
it survives the aridity producing spores, remaining
dominant till next spring. Also, it has a rhizome-like
subterranean axis which becomes tuberous at the apex
of mature plants, and which enables it to withstand
long periods of desiccation (Paton, 1999).

The species occurs on wet and sandy places, on the
shore of coastal ponds, in the rainiest periods, from the
level of the sea up to 300 m of altitude. It is an Oceanic-
Mediterranean species, distributed in the Mediter-
ranean Region extending northwards along theAtlantic
coast (Campbell et al., 2015). Populations of southern
USA were recently referred to a distinct species, P.
americanum C. H. Ford & Crand.-Stot. (Crandall-
Stotler et al., 2002).

In Europe P. ralfsii is not very widely distributed. It
has discontinuous populations in NorthAfrica, Spain (in
the Balearic Islands), Portugal, Greece (including

https://nmnhs.com/historia-naturalis-bulgarica/
https://doi.org/10.48027/hnb.44.022
mailto:domenicopuntillo@virgilio.it
mailto:uzunovd@gmail.com
https://orcid.org/0000-0002-9742-8956
mailto:carmen.gangale@unical.it
https://orcid.org/0000-0002-7533-6057


Domenico Puntillo, Dimitar Uzunov, Carmen Gangale

16 Historia naturalis bulgarica 44 (2022)

Crete), Italy (including Sicily and Sardinia), and Turkey,
extending northwards along theAtlantic coast to Britain
and Ireland (Söderström et al., 2002; Ros et al., 2007).

A review of its distribution in Italy is presented in
Aleffi (2008) who reports it in few localities of
Tuscany, Calabria, Sicily and Sardinia (11 localities
total). In Calabria only two sites are indicated: Capo
Suvero and Campagnano (Aleffi & Puntillo, 1998).

Last investigations in Calabria allow to have a
more updated and exhaustive scheme of distribution in
the Region, showing a very changeable situation, with
new populations recording in dynamic environments
and frequent disappearance of others. A short term
monitoring system is necessary for a correct interpreta-
tion of population dynamism and trends of this so inter-
esting species.

Material and methods

Distribution data in Calabria come mostly from invest-
igations and collections started in 80s by D. Puntillo.
Specimens kept in the Herbarium of Museum of Nat-
ural History of Calabria and Botanic Garden (CLU)
have been used to outline the preliminary distribution
map of the species in the region.

New field surveys were carried out from 2016 to
2019 in order to verify known populations, extending
investigations to potential sites looking for new find-
ings.

Phytosociological relevés were carried out in order
to determine syntaxa and Natura 2000 habitat in which
the species occurs.

Monitoring methods applied for the species in
other countries (Campbell et all., 2015) have been eval-
uated as well as methodology proposed in Italy (Ercole
et al., 2016), in order to comply with commitments
arising from article 17 of Habitat Directive, but above
all to obtain useful information about trend and dynam-
ism of populations in South Italy, the effective impact
of human activities and the real conservation status of
the species.

For every population, the covered area was calcu-
lated in m2. When possible, for small populations,
number of individuals were estimated by coverage per-
centage and direct counting of single thalli. For larger
populations counting was carried out in small plots of
0,5 m x 0,5 m, with a grid of 0,1 m x 0,1 m. The area
covered by the population (m2) was multiplied by the
mean number of thalli/m2.

Results and discussion

In Calabria, Petalophyllum ralfsii is recorded in three
main areas: Neto River, close to Cotronei in the
province of Crotone; on the Thyrrenian coast, north of
Cape Suvero (Falerna, CS) and in the Crati Valley,
from Cosenza to the Crati River mouth. Investigations
in these three areas permit to update distribution data as
shown in Table 1.

Population of Neto river (PET_CAL9), recorded in
1997, was not confirmed, and its disappearance is prob-
able because of drastic changes in the location. The sta-
tion of Falerna (PET-CAL4) is confirmed, but with a
very small population (ca. 40 thalli). The Crati Valley
(Table 2) is the most important area for this species,
with numerous surviving populations (many of them
are new findings) and three not confirmed in
2017–2018 investigations. Most of locations are situ-
ated along the Crati Valley very close to tributaries of
Crati River (Annea, Mavigliano, Settimo, Campag-
nano), within an area of 15 km long, at an altitude
range between 120 and 200 m a.s.l. In Annea (PET-
_CAL3) and Mavigliano creeks (PET_CAL2) the
areas covered by the populations are very small (45 and
140 m2). The latest findings during Natura 2000 monit-
oring activities in 2018 allow to extend distribution
area up to the Crati River mouth (PET_CAL12).

Substratum is characterised by alluvial soils, rich in
sand and very wet in winter and spring. Only the popu-
lations in Cape Suvero (PET_CAL4) and Crati River
mouth (PET_CAL12) are located on the dunal system,
on depressions with compact sand, from 40 to 90 m far
from shoreline.

All locations are in a strong dynamic ecological
contest, due not only to the characteristics of ecosys-
tems (coastal dunes and river banks), but also to human
activities.

The population found in 2016 along Settimo creek
(PET_CAL1) is probably the largest one in Italy, with a
covered area of 2590 m2 and a density that reaches 700
thalli per m2. Total number of thalli in the location is es-
timated of 414000 individuals!

Petalophyllum ralfsii occurs in communities that
does not have a clear phytosociological characterisa-
tion. Generally it is considered belonging to Isoëto-
Nanojuncetea Br.-Bl. & Tüxen ex Westhoff, Dĳk &
Paschier 1946, but also to bryophytic alliance Phascion
Waldheim 1944 (syn: Tortulion acaulonis Waldheim
1944) of Psoretea decipientis Mattick ex Follmann
1974 (syn: Barbuletea unguiculataeMohan 1978) that
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includes typical euhemerophilous pioneer bryophyte
vegetation on temporary dry and dry loamy soils in the
nemoral and boreal zones (Ercole et al., 2016; Mucina
et al. 2016).

Nordic community of Ireland and Great Britain are
referred to “2190 Humid Dune Slack”, listed onAnnex
I of the EU Habitats Directive. This habitat type has re-

cently been ruled out from Italy, so coastal dune de-
pressions are referred to other habitat types. In Ercole
et al. 2016 Petalophyllum ralfsii is not referred to spe-
cific habitat in Council Directive 92/43/EEC.

In the relevé in Crati Valley characteristic species
of Isoëto-Nanojuncetea are very scarce or absent, but
there is a significant group of bryophytes of Psoretea

Table 1. Localities known in Calabria.

Table 2. Population sizes of Petalophyllum ralfsii in Calabria.

Location code Locality x y Check 2017–2018 Notes
PET_CAL1 hydrographic left of Settimo stream, Settimo di

Montalto, Montalto Uffugo (CS)
606942 4360388 confirmed —

PET_CAL2 hydrographic right Mavigliano stream, Montalto
Uffugo, (CS)

605760 4361632 confirmed —

PET_CAL3 hydrographic rightAnnea stream, Taverna, Montalto
Uffugo (CS)

606563 4366387 confirmed —

PET_CAL4 North of Capo Suvero, Falerna (CZ) 599839 4313256 confirmed —
PET_CAL5 hydrographic right Mavigliano Stream, Montalto

Uffugo (CS)
607100 4361929 unreachable —

PET_CAL6 Bosco di Mavigliano, Montalto Uffugo (CS) 604526 4359803 confirmed —
PET_CAL7 Campagnano, Rende (CS) 607786 4353695 not found Habitat

transformation
PET_CAL8 hydrographic left Crati River, Rende (CS) 607849 4359892 confirmed —
PET_CAL9 hydrographic right Neto River, Cotronei (KR) 656586 4337142 not found Habitat

transformation
PET_CAL10 hydrographic rightAnnea Stream, Taverna, Montalto

Uffugo (CS)
606730 4366475 not found Habitat

transformation
PET_CAL11 Loc. C. Trifoglio, near Grondo stream,Altomonte

(CS)
601024 4392961 new —

PET_CAL12 Crati River mouth, Corigliano Calabro (CS) 631030 4398059 new —
PET_CAL13 Loc. Marinetto, Tarsia (CS) 610512 4385605 new —

Location code Area pop (m2) Area habitat (m2) Numbers of thalli Method
PET_CAL1 2590 5450 414000 estimate based on 5 plots
PET_CAL2 177 9000 1800 estimate based on 3 plots
PET_CAL3 133 1500 124 direct count
PET_CAL4 1 800 39 direct count
PET_CAL6 10 6000 350 direct count
PET_CAL8 2 500 5 direct count
PET_CAL11 3 700 1200 direct count
PET_CAL12 5 500 300 direct count
PET_CAL13 3 100 70 direct count
Total 2924 24550 417888 —
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decipientis. Among vascular plant the most frequent
belongs to Poetea bulbosae Rivas Goday et Rivas-
Mart. in Rivas-Mart. 1978 in which are included peren-
nial, mainly hemicryptophytic Mediterranean pastures,
and Stellarietea mediae Tüxen et al. ex von Rochow
1951 (annual, ephemeral, weed ruderal nitrophilous
and sub-nitrophilous vegetation) (Table 3).

Distribution data of P. ralfsii in Italy have recently
increased (Cogoni et al., 2006; Provenzano et al., 2011)
because of more attention paid to this species since its
inclusion in Annex II of Habitat Directive. Therefore,
it’s not easy to understand its real demographic trends
at long term and there is no evidence of a clear decline
also because of the scarcity of previous data. Moreover,
the dynamism of habitats and the ecology of the spe-
cies are at the base of strong fluctuations in population
density.

In any case it is evident that P. ralfsii in Mediter-
ranean area is not exclusive of coastal habitats (Pun-
tillo, 2004; Sim-Sim et al., 2000; Cogoni et al., 2006;
Provenzano et al., 2011), and in the inner areas it finds
environmental conditions that are dynamically similar
to a dunal system, preferring river banks and alluvial
soils. By a diachronic comparison of orthophotos it is
evident that the richest populations of Crati valley col-
onised former sand pits, where the species is advant-

Fig. 1. Distribution of Petalophyllum ralfsii in Calabria (•)
present; (+) not found.

aged by the scarcity of vascular flora (Fig. 3). A similar
situation has been verified for other populations too.

The progressive stabilisation of substratum and the
evolution of vegetation, with increasing of perennial
herbs and shrubs, can determine a negative trend leading
to the total disappearance of the population. In PET-
_CAL6, for example, the population is very scattered
probably because of gradual evolution of vegetation.

The species occurs on sandy and silty soils colon-
ising open areas without arboreal and shrub vegetation.
However, in many sites it was observed that thallus
growing under grass heads and small shrubs are more
luxuriant. Also, in the largest population (PET-CAL1)
the species seems to tolerate the coverage of the falling
down poplar leaves, where thallus is favoured by the
persistence of humidity conditions. At the Crati River
mouth, all micro-populations stand under Ephedra dis-
tachya shrubs. It is likely that on the Atlantic coasts
Petalophyllum can live in drier environments, directly
on the dunes, but with a more humid general climate.
Whereas, in Mediterranean areas it needs small depres-
sions with greater water stagnation where it finds fa-
vourite ecological conditions and, moreover, doesn’t
find competition with other bryophytes (Walter &
Straka 1970).

It is a fact that all stands of P. ralfsii in Calabria are
localised in areas subject to rapid and drastic trans-
formations, often very close to urban agglomerations.
For this, in spite of its pioneer character and new find-
ings, it should continue to be considered a threatened
species.

Definition of the range of the species is very diffi-
cult because of its ecology that in Mediterranean area is
not confined to dunal habitats like in Northern Europe
but colonises alluvial soils along river valleys.

In order to compensate costs and benefits, an op-
timised monitoring programme could be based on a
rapid assessment of known populations, their size and
main pressure factors. Simultaneously, small represent-
ative permanent areas, can be chosen for a detailed
demographic analysis in order to interpret fluctuations
and relations with ecological conditions and vegetation
evolution.

Declaration

Present investigation started as study case in the LIFE
project Natura 2000 Action Programme (2014-2017),
with Calabria Region as beneficiary. Field surveys and
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Table 3. Phytosociological relevés of communities with Petalophyllum rallfsii.

Relevé (n°) 1 2 3 4 5 6 7 8 9 10 11 12 13

Data 19/2/17 19/2/17 19/2/17 19/2/17 19/2/17 8/4/17 8/4/17 15/3/18 15/3/18 8/2/19 8/2/19 8/2/19 18/2/19

Area (m2) 0,25 0,25 0,25 0,25 0,25 0,25 0,25 1 1 0,25 0,25 0,25 1

Altitude (m a.s.l.) 150 150 150 150 150 165 165 160 123 200 200 202 136

Total coverage (%) 90 100 100 100 95 95 100 90 80 90 95 100 90

Char. Psoretea decipientisMattick ex Follmann 1974

Petalophyllum ralfsii (Wilson) Nees &
Gottsche

2 3 2 1 5 + + 2 2 + + 1 2

Fossombronia caespitiformis De Not. ex
Rabenh.

1 + . 1 . . . 1 . + 1 + .

Pleuridium acuminatum Lindb. 3 3 2 3 2 . . . . . . . .

Pseudocrossidium
hornschuchianum (Schultz) R. H. Zande

. . . . . . . . . + . + 2

Corsinia coriandrina (Spreng.) Lindb. + . . . . . . . . . . + .

Riccia sorocarpa Bisch . . . . . . . + . . . . .

Char. Poetea bulbosae Rivas Goday et Rivas-Mart. in Rivas-Mart. 1978

Plantago serraria L. . . . 2 . . . . . 3 1 . .

Trifolium nigrescensViv. subsp.
nigrescens

1 + + . . 2 2 1 2.2 + . . +

Parentucellia latifolia (L.) Caruel + + + + . + . + . + 1 . +

Bellis annua L. . . . . . 1 2 2 . . . 1 .

Romulea bulbocodium (L.) Sebast. &
Mauri

. . . . . + . . . 2 2 . .

Romulea columnae Sebast. & Mauri . . . . . . . 1 . . . . .

Trifolium subterraneum L. . . . . . + . . . . . . .

Char. Stellarietea mediae Tüxen et al. ex von Rochow 1951

Cynodon dactylon (L.) Pers. 2 2 2 2 + 1 . . 4 . . . +

Erodium cicutarium (L.) L'Hér. . . . 1 . 2 1 4 + . . 2 1

Euphorbia helioscopia L. subsp.
helioscopia

. . + . . + + . + . + . +

Poa annua L. 4 3 2 . . . . . . . . + .

Sherardia arvensis L. . . . . + + + . + . . . .

Galactites tomentosusMoench . . 1 . . . . . . . . 1 .

Anagallis arvensis L. . . . . . . . . . . . . .

Other species

Hypochaeris achyrophorus L. + + . . + + + 1 . . . + 2

Geranium molle L. 1 + 1 . + . + . . . . + .

Cerastium sp. + + . . + + . . + + . 1 .

Didymodon vinealis (Bridel) R. H. Zander . . . . . 2 . 2.2 + + 1 1 1

Crepis vesicaria L. subsp. vesicaria 2 1 1 . . 1 2 . . . . . .

Senecio vulgaris L. subsp. vulgaris . . . . . . . + + + . + 1

Sagina micropetala Rauschert . . . 2 . . . + + 1 . . .

Hypochaeris radicata L. + . . . . . + + . . . .

Serapias lingua L. . . + . + . . . . 1 . . .

Plantago bellardiiAll. subsp. bellardii . . . . . 3 3 . . . . . +
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Relevé (n°) 1 2 3 4 5 6 7 8 9 10 11 12 13

Carex sp. . . . . . . . . . + 2 2 .

Veronica sp. + . . . . . . . . + . . .

Vicia sp. . . 1 . + . . . . . . . .

Catepyrenium squamulosum . . . . . . . . . + 2 . .

Bellis perennis L. . . . . . . . . . 1 . 1 .

Filago germanica (L.) Huds. + + . . . . . . . . . . .

Aphanes arvensis L. . + . . . . . . . . . 1 .

Bryum capillare Hedw. . + . . . . . . . . . + .

Cichorium intybus L. . . . . . . . . . + 1 . .

Eurhynchium praelongum (Hedw.)
Schimp.

. . . . . . 1 . . . . 1 .

Medicago sp. . . . 1 . . . . . 2 + 1 .

Phaeoceros bulbiculosus (Brot.) Prosk . . + . . . . . . . . 1 .

Vulpia sp. . . . . . + + . . . . . .

Table 3 continued…

Fig. 2. Comparison between 2017 (above) and 2002 (below) orthophotos of PET_CAL1 location. In red the position of the pop-
ulation.
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monitoring activities in 2018-2019 were conducted un-
der the Natura 2000 monitoring programme in Calabria
(funded by POR FESR CALABRIA2014/2020, action
6.5.A1).
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Abstract: This paper introduces Parsleya nomen novum, a replacement name for the preoccupied Kailidiscus Zhao, Sumrall,
Parsley et Peng, 2010.

Keywords: echinoderm, homonymy, ichnofossil, Kaili Biota, nomen novum

Introduction

Zhao et al. (2010) proposed new edrioasteroid grade
echinoderm genus Kailidiscus Zhao, Sumrall, Parsley
& Peng, 2010 with type species Kailidiscus chinensis
Zhao, Sumrall, Parsley & Peng, 2010 from the Kaili
Biota of the basal lower Middle Cambrian Kaili Form-
ation from Guizhou Province, China.

However, the genus name Kailidiscus is preoccu-
pied and was initially introduced by Wang (2006) for
an early Middle Cambrian ichnofossil species
Kailidiscus taĳiangensisWang, 2006, as the type spe-
cies and another species Kailidiscus triasterismWang,
2006, from the Kaili Bitoa, a Burgess Shale-type biota,
from the middle Kaili Formation in Taĳiang County,
Guizhou Province, southern China. Thus, echinoderm
genus Kailidiscus Zhao, Sumrall, Parsley & Peng,
2010 is a junior homonym of KailidiscusWang, 2006.
Since no synonyms are available, according to Article
60 of the International Code of Zoological Nomen-
clature (ICZN, 1999), a replacement name is needed
for Kailidiscus Zhao, Sumrall, Parsley & Peng, 2010.

ParsleyaU.B.Deshmukh new name
= Kailidiscus Zhao, Sumrall, Parsley & Peng,
2010: 674 (a junior homonym of Kailidiscus
Wang, 2006: 29)

Etymology. The generic name is dedicated to Professor
Emeritus Ronald L. Parsley who is one of the authors
of the preexisting generic name Kailidiscus. The
gender is feminine.

Parsleya chinensis (Zhao, Sumrall, Parsley & Peng,
2010), new combination
= Kailidiscus chinensis Zhao, Sumrall, Parsley &
Peng, 2010: 675
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Abstract:A new species of Thylacella was collected from Unguja Island (Zanzibar, Tanzania) and described in this paper. A
simple identification key is also proposed for all the species known fromAfrica andMadagascar. Now from this genus a total of
19 recent and two fossil species are known.
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Introduction

The genus Thylacella Enderlein, 1911 (Psocoptera,
Lepidopsocidae) is comprised of 18 recent and two
fossil species. The type species of the genus was de-
scribed from Holocene copal from Zanzibar by Ender-
lein (1911). Later 16 new recent species were found in
Central and East Africa and Madagascar (Badonnel
1949, 1955, 1967, 1969, 1973, Smithers 1964, Broad-
head & Richards 1982), one from Cuba (Banks 1941),
and one from SouthAmerica (GarcíaAldrete 2001).

A new species of Thylacella was collected from
Unguja Island (Zanzibar, Tanzania) and described in
this paper. A simple identification key is also proposed
for all the species known fromAfrica and Madagascar.

Material and methods

Psocoptera were collected from the east coast of Un-
guja Island – at the north part of Michamwi Peninsula
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 eye-
piece of a light microscope Optika.

Type material was deposited at the National Mu-
seum of Natural History (NMNH) – Sofia, Bulgaria.

The species discussed in the paper were considered
according to original descriptions, redescriptions, and
published identification keys (Enderlein 1911, Badon-
nel 1949, 1955, 1967, 1969, 1973, Broadhead &
Richards 1982).

Measurements abbreviations: LC = body length;
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.

Results and discussion

Reexaminations of Thylacella specimens erroneously
reported as Thylacella angustipennis Broadhead &
Richards, 1982 by Georgiev (2021) for Unguja Island
revealed that they belong to a new species to science.
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Thylacella zanzibarica n. sp.

Material examined: Holotype: 1 ♀, from the type local-
ity, 5.3.2021, NMNH – Sofia, Bulgaria; paratype: 1 ♀,
from the type locality, 5.3.2021, NMNH – Sofia, Bul-
garia.

Type locality: Tanzania, Zanzibar, Unguja Island,
Michamwi Peninsula, sandy coastal area with scrubs,
from a pile of old palm leaf mats, S06 07 55.5 E39 29
31.2, 6 m a. s. l.

Description. Female. Colouration. The whole body
is light brown in freshly preserved specimens (Fig. 2,
A), and turning brown-yellowish after time (Fig. 1, A,
B). The eyes are black. The head is light brown (lighter
than the thorax and the abdomen) with a darker lateral
band on each side from anterior margin of the eye to
the antennal socket (Fig. 1, A, E). Thorax brown. Ab-
domen brown with darker transverse bands on each ter-
gite. Forewing pale brownish with lighter middle part,
where some darker pigment is located at Sc and the
distal part of the central cell. A fuzzy dark transverse
stripe forms at the distal half of the wing, followed by
another paler section. All veins pale, but a little darker
than the membrane (Fig. 1, C). Hindwing in most of its

part colourless but having a very pale brown irregular
stripe at its upper periphery. This band is much thicker
between veins R1 and R2+3 (Fig. 1, D).

Morphology. Head densely setosae. The apex of
the lacinial pick is broadened and having two denticles,
a longer and a shorter one. The longer one is bearing an
apex with two small cusps (Fig. 1, F). Pretarsal claws
with a preapical tooth and with a minute denticle near
middle of the claw (Fig. 2, D). Wings with long hairs
and without scales, moderately pointed. The nodulus of
the forewing consists of truncated spines set close to-
gether. In hindwing M1 and M2 arise separately from
Rs (Fig. 1, D). The gonapophyses slightly sclerotised at
the base and with very long hairs (Fig. 2, C). Paraprocts
with strong spurs each (Fig. 2, B).

Measurements. Holotype (female): LC = 1.66 mm,
t1 = 0.29 mm, t2 = 0.04, t3 = 0.05 mm, T = 0.75 mm,
F+tr = 0.54 mm, FW = 1.6 mm, HW not measured (as
not to violate the integrity of the holotype); Paratype
(female): LC = 1.94 mm, head = 0.6 mm, hind leg: t1 =
0.3 mm, t2 and t3 both = 0.03 mm, T = 0.8 mm, F+tr =
0.5 mm, FW= 1.58 mm, HW= 1.24 mm.

Diagnosis. The presence of pigmentation on the
hindwing discerns the new species from most of the

Fig. 1. Thylacella zanzibarica n. sp., female, paratype:A– lateral view, B – dorsal view, C – forewing, D – hindwing (pigment-
ation shown by an arrow), F – apex of the lacinia, E – side view of the head (F and E not to scale). Photographed in glycerin,
after 11 months in ethanol.
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species from the genus which have hyaline wing mem-
brane. Similar light pigmented band on the upper hind-
wing periphery present in T. montana Badonnel, 1967
from Madagascar, but this species have less pointed
brown forewings (Badonnel, 1967).

In external view, having relatively uniformly
brown body and striped wings, T. zanzibarica n. sp. is

similar with T. congolensis (Badonnel, 1949) (Congo,
Nigeria, Togo), T. fasciata Badonnel, 1955 (Angola,
Congo, Mozambique, Nigeria, Tanzania, Zimbabwe)
and T. angustipennis Broadhead & Richards, 1982
(Kenya). From T. congolensis it differs by the longer
hairs of the gonapophyses, more pointed wings, and the
tip of the lacinia; from T. fasciata by the curved and

Fig. 2. Thylacella zanzibarica n. sp., female, paratype: A – dorsal view when freshly preserved (by Georgiev, 2021), B – spine
of the paraproct, C – lateral view of the gonapophysis, D – claw with t3 (C and B not to scale). Photographed in glycerin.

Fig. 3. Habitat and microhabitat of Thylacella zanzibarica n. sp.: coastal scrubs at the type locality (left) and an old pile of dry
mats made from palm leaves on the ground (right).
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tilted back Sc (in fasciata it is straight or just a little
tilted back), lack of two large brown spots on the vertex
and not so clear brown bands on the forewing; from T.
angustipennis differs by its less pointed wings and the
tip of the lacinia.

The new species is similar in appearance and with
the fossil T. eversiana Enderlein, 1911 (type species of
the genus), described from Holocene copal from Zan-
zibar too. From this species (possible ancestor?) T. zan-
zibarica n. sp. differs by the venation of the hindwing.
In the new species M2 is as long as M1, and not con-
nected with it. In T. eversiana M2 is shorter and con-
nects to M1. Both species differ and by their forewing
venation – cells r3 and m1 are much shorter in the new
species.

Habitat. The species was collected from a pile of
dry old mats made from palm leaves on the sand
among coastal scrubs (Fig. 3).

Identification key to the recent and fossil species of
the genus Thylacella known fromAfrica and
Madagascar

1. Wings with pointed apex . . . . . . . . . . . . . . . . 2.
— Wings with rounded apex

. . . . . . . . . . . . . . . T. fenestrata Smithers, 1964
2. Hindwing vein M2 is shorter and connected to M1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.
— Hindwing vein M2 is longer and is not connected

to M1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.
3. Head with a specific x-like pattern on frons

. . . . . . . . . . . . . . T. angulifrons Badonnel, 1967
— Head colour different . . . . . . . . . . . . . . . . . . 4.
4. Forewing uniformly brownish

. . . . . . . . . . T. madagascariensis Smithers, 1964
— Forewing with a darker transverse stripe

. . . . . . . . . . . . . . . T. eversiana Enderlein, 1911
5. Forewings strongly pointed . . . . . . . . . . . . . . 6.
— Forewings moderately pointed . . . . . . . . . . 10.
6. Forewings hyaline

. . . . . . . . . . . . . . T. vitripennis Badonnel, 1967
— Forewings with pigmentation . . . . . . . . . . . . 7.
7. Forewings uniformly light brown . . . . . . . . . . 8.
— Forewing with darker transverse stripe . . . . . . 9.
8. Lacinia widely broadens at its distal part, larger

denticle with 3 cusps
. . . . . . . . . . . . . . T. acutipennis Badonnel, 1967

— Lacinia slightly broadens at its distal part, larger
denticle with 2 cusps
. . . . . . . . . . . . . T. immaculata Badonnel, 1955

9. Apex of the lacinia narrow, denticles gathered
close each other
. . . T. angustipennis Broadhead & Richards, 1982

— Apex of the lacinia broad, denticles not gathered
close each other
. . . . . . . . . . . . . . . . T. fasciata Badonnel, 1955

10. Vertex smoothly concave in the middle, eyes
protruding to the side
. . . . . . . . . . . . . . T. fasciifrons Badonnel, 1967

— Vertex and eyes normal . . . . . . . . . . . . . . . . 11.
11. Head with characteristic reticulated pattern

. . . . . . . . . . . . . . . . T. annulata Badonnel, 1976
— Head coloration different . . . . . . . . . . . . . . 12.
12. Head with anchor like pattern on frons

. . . . . . . . . . . . . . . T. trifurcata Badonnel, 1976
— Head coloration different . . . . . . . . . . . . . . 13.
13. Foreings uniformly brownish

. . . . . . . . . . . . . . . . T. montana Badonnel, 1967
— Forewing with darker transverse stripe . . . . . 14.
14. Hindwing with pale brown pigmentation on its

front periphery . . . . . . . . . T. zanzibarica n. sp.
— Hindwing hyaline . . . . . . . . . . . . . . . . . . . 15.
15. Forewing cell r5 not extending the tip of cell m2

. . . . . . . . . . . . . . T. pilipennis (Enderlein, 1912)
— Forewing cell r5 extending over the tip of cell m2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.
16. Gonapophyses with long hairs

. . . . . . . . . . . . . . . . . T. similis Badonnel, 1967
— Gonapophyses with relatively short hairs

. . . . . . . . . . . . T. congolensis (Badonnel, 1949)
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Abstract:A new species of the genus Bythinella is described. Its type locality is: South-West Bulgaria, Belasitsa Mountains,
Leshnishki Waterfall, northern slope of Kongur Peak. Because of its locality position it was compared and with Greek and
Macedonian species.

Keywords: Balkan Peninsula, Bythinella, new species

Introduction

The freshwater spring-snails Bythinella Moquin-
Tanton, 1856 (Gastropoda: Rissooidea: Hydrobiidae)
consists of around 80 valid taxa known from Europe
(Bichain et al., 2007). They are only absent from
Scandinavia, in north-eastern Europe (Baltic republics
and Belarus), and perhaps Portugal (Wilke et al., 2010).
Members of this genus are minute (2–4 mm in shell
length) and live mainly in small springs and rarely in
running waters of hypogean habitats localised in the
mountains (Boeters, 1979). These gastropods are often
characterised by small geographical ranges and a lot of
species are endemics (Benke et al., 2009). The
evolution of this genus went on the way of the non-
adaptive radiations, because the Bythinella species
have no clear niche differentiations, they usually have
low degree of phenotypical variation, and species
usually evolve in allopatry (or peripatry) (Wilke et al.,
2010).

The papers of Glöer et Pešić (2006) and Glöer et
Georgiev (2009, 2011) showed that the species di-
versity of the genus Bythinella in Bulgaria is higher as

yet known, and needs detailed investigations. Up to
now there are 20 species described as new in Bulgaria
(Georgiev, 2011a). However molecular studies of Fal-
niowski et al., 2009a, 2012 and Falniowski & Sz-
arowska (2012) showed low molecular distinctness of
some Bulgarian Bythinella populations, and proposed
low diversity of this genus in the country studying
cytochrome oxidase subunit I (COI). Such projects are
now in progress and possibly will throw some light on
the phylogeny and radiation of these minute snails.
Many questions were raised as for example how the
small, egg-shape shelled strictly stygobiotic species
from the Rhodope Mountains, Bythinella markovi
Glöer & Georgiev, 2009 can be conspecific with the
larger, dark pigmented Bythinella hansboetersi Glöer
& Pešić, 2006 from a surface spring at the crest of Stara
Planina Mountains.

In this paper we describe a new species of the
genus Bythinella from the Belasitsa Mountains. This
area in Bulgaria, as well the nearby bordering areas of
Greece and Macedonia, remains almost without re-
search for Rissooidea. Our studies comprise both mor-
phology and anatomy of the reproductive organs.

https://nmnhs.com/historia-naturalis-bulgarica/
https://doi.org/10.48027/hnb.44.041
mailto:diliangeorgiev@gmail.com
https://orcid.org/0000-0003-2885-4895
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Material and methods

The living snails were collected by hand and preserved
in 75% ethanol. The dissections and measurements of
the shells were carried out by means of a CETI stereo
microscope and an eye-piece micrometer; some photo-
graphs were made with a camera system with a digital
adapter. The holotype and 3 paratypes are stored in the
Hungarian Natural History Museum, additional para-
types are stored in the Naturhistorisches Museum Bern,
Switzerland.

For species differentiation we accept as main char-
acters the ratio of the penis to the penial appendix, the
length and the shape of the flagellum, penis and penial
appendix, the soft body pigmentation, and the shell
shape, and size (Boeters, 1980, Schütt, 1980, Rado-
man, 1983, Falniowski et al., 2009b, Glöer & Geor-
giev, 2011, Glöer, 2013). Habitat data was also con-
sidered.

Abbreviations used: H – shell height, W – shell
width, AH – aperture height, AW – aperture width, LH
– last whorl height, HNHM – Hungarian Natural His-

Fig. 1. Shell of the holotype, soft body and penis of Bythinella fabiae n. sp.: e – eye, s – sole, t – tentacle, sn – snout, m – mantle,
p – penis, pa – penial appendix, f – flagellum.
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tory Museum, NMBE – Naturhistorisches Museum
Bern, NMNH – National Museum of Natural History
Sofia.

Results and discussion

Bythinella fabiae n. sp.

Material examined: 30 ex. from the type locality (27
ad., 3 juv., 2 ad. males dissected, 7 shells measured),
10.10.2012, Fabia Knechtle Glogger, Ulrich E.
Schneppat, Ivailo Dedov, Dilian Georgiev leg.

Holotype: H = 1.98 mm, W = 1.16 mm, AH = 0.92
mm, AW = 0.73 mm, LH = 1.49 mm, HNHM 98831.
Paratypes: 3 ex., HNHM 98832; 3 ex., NMBE; 9 ex.,
NMNH.

Locus typicus: South-West Bulgaria, Belasitsa
Mountains, Leshnishki Waterfall, Municipality of Pet-
rich, northern slope of Kongur Peak, 41° 21' 42.91" N
23° 10' 52.22" E, 707 m alt.

Etymology: The species was named after Fabia
Knechtle Glogger who firstly found that the Leshnishki
waterfall was inhabited by freshwater snails and has
collected a lot of the material.

Description: Shell: The shell is cylindrical, pale
greenish-yellow, with 3.5–4.5 whorls. The apex is ob-
tuse to flat and the aperture is ovoid. The operculum is
brown-yellowish, soft and translucent. Shell measure-
ments (Table 1): H = 1.88–2.31 mm, W = 1.09–1.29
mm, AH = 0.89–0.97 mm, AW = 0.73–0.89 mm, LH =
1.49–1.72 mm, W/H = 0.48–0.68, AH/H = 0.39–0.53,
LH/H = 0.70–0.88.

Soft body morphology: The mantle is grey with
white border, other soft parts are yellowish-white with
small patches of dark pigment, in some specimens con-
centrated around the eyes (Fig. 1). Thentacles are a
little longer than the snout, with rounded apical parts.

Penis: The penis is as long as the penial appendix,
regularly broad with rounded apex. The flagellum is
long and irregularly broad, having thinner proximal
part and ticker distal one with rounded top. The colour
of all these structures is yellowish-white.

Diagnosis: The new species differs from the single
other species of Bythinella known from this mountain
area, B. slaveyaeGlöer & Georgiev, 2009, by its longer
penis and flagellum. Both structures are quite shorter
and also thicker in the B. slaveyae.

From the other 7 Bulgarian species from this
genus, having penis:penial appendix ratio 1:1 (Glöer &

Pešić, 2006, Georgiev, 2009, 2011b, Georgiev & Glöer,
2013, Glöer & Georgiev, 2009, 2011, Georgiev &
Stoycheva, 2011) like in B. fabiae n. sp., (Table 1, 2)
the new species differs by:
– Bythinella markovi Glöer & Georgiev, 2009 (locus

typicus Gargina Dupka Cave, West Rhodope
Mountains) – by its larger shell and longer flagel-
lum (also the species discussed is a stygobiont);

– Bythinella srednogorica Glöer & Georgiev, 2009
(locus typicus Sashtinska Sredna Gora Mountains,
small stream west of Dylevo Village in Carpinus
orientalis and Quercus spp. forest) – by its nar-
rower penial appendix, smaller shell size and grey
mantle;

– Bythinella smolyanica Glöer & Georgiev, 2011
(locus typicus small creek at meadows near
Smolyanski Lakes, West Rhodope Mountains) – by
its smaller shell size, not so much pointed distal
part of flagellum, and a thinner proximal part;

– Bythinella elenae Glöer & Georgiev, 2011 (locus
typicus karst spring at a cave near Malko Tarnovo
Town, Strandzha Mountains) – by its thinner penis
with apex less pointed, and the flagellum morpho-
logy (regularly broad in B. elenae);

– Bythinella margritae Glöer & Georgiev, 2011
(locus typicus a spring at water source near village
of Mladezhko, Strandzha Mountains) – by its irreg-
ularly broad and longer flagellum;

– Bythinella kleptuzica Glöer & Georgiev, 2011
(locus typicus Kleptuza Spring, Velingrad Town,
West Rhodopes Mountains) – by its rounded penis
apex, not so broad penial appendix, thick distal part
of the flagellum and smaller shell height;

– Bythinella rhodopensis Glöer & Georgiev, 2011
(locus typicus spring near Modar Peak, West
Rhodopes Mountains) – by its less thickened and
less rounded part of flagellum.
All these species live in different habitats from this

one of the new species: small streams (B. srednogorica
and B. smolyanica), spring areas not far from few
meters from the source (B. elenae, B. margritae and B.
kleptuzica) or a cave stream (B. markovi).

In addition B. elenae and B. margritae have a dark
spot on the penes which discern these species from all
other species discussed.

It has to be noted and that the first loop of the fla-
gellum of B. fabiae n. sp. is very close to the penis,
while in B. srednogorica it is far away from it.

Because Belasitsa Mountains are bordering with
two more countries as Greece and Macedonia, we com-
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pared the new species with the known Bythinella spe-
cies from these countries.

Greece

In Greece the only species described from the main
land was Bythinella charpentieri (Roth, 1855) but only
on the shell morphology (Schütt 1980, Reischütz 1988,
Bank 2006). B. fabiae n. sp. is different from this spe-
cies by its quite smaller shell (according Schütt (1980).
In B. charpentieri the shell is 3 mm in height and 1.8
mm wide. The smaller number of whorls in B. char-
pentieri is also characteristic – it has 4.5–5 whorls
versus 3.5–4.5 in the new species.

All other species else known from Greece are con-
sidered to be endemics on single islands (Schütt 1980,
Reischütz 1988, Bank 2006, Glöer & Georgiev 2012,

Falniowski et al. 2016): B. cabirius (Reischütz, 1988)
from Samothraki Island, Bythinella cretensis Schütt,
1980 from Crete, B. kosensis Schütt, 1980, from the is-
land of Kos, and Bythinella walensae Falniowski, Hof-
man & Rysiewska 2016) from Naxos.

Falniowski & Szarowska (2011) recognised 10
molecularly distinct species in continental Greece but
those are not described up to now. Some of them have
similar characters (penis:penial appendix ratio, flagel-
lum length and shape) as B. fabiae n. sp. and occur far
south to its type locality (approximately at the level of
the Korfu Island).

Republic of North Macedonia

From B. drimicaRadoman, 1976 B. fabiae n. sp. differs
by its larger size (according Radoman (1983) the

Table 1. Shell measurements (in mm) and proportions of Bythinella fabiae n. sp.

N H W AH AW LH W/H AH/H LH/H
1 (holotype) 1.98 1.16 0.92 0.73 1.49 0.58 0.47 0.75
2 1.98 1.16 0.92 0.83 1.65 0.58 0.47 0.83
3 2.28 1.09 0.92 0.83 1.58 0.48 0.41 0.70
4 1.88 1.29 0.92 0.89 1.65 0.68 0.49 0.88
5 2.31 1.22 0.89 0.86 1.72 0.53 0.39 0.74
6 1.85 1.22 0.97 0.76 1.62 0.66 0.53 0.88
7 1.85 1.19 0.89 0.79 1.58 0.64 0.48 0.86
Average 2.02 1.19 0.92 0.81 1.61 0.59 0.46 0.80

Table 2. Morphological and anatomical distinguishing features of Bythinella spp. known in Bulgaria which have penis:penial
appendix ratio 1:1 (with habitat data). Abbreviations: P – penis: 0 – regularly broad, 1 – broad based; PT – penis tip: 0 – roun-
ded, 1 – pointed; PP – penis pigmentation: 0 – white, 1 – white with a dark spot; PA– penial appendix: 0 – as broad as the penis,
1 – two times broader than the penis, 2 – three times broader than the penis; FP – flagellum, proximal: 0 – very slim, 1 – thin, 2
– regularly broad, 3 – broad; FD – flagellum, distal: 0 – regularly slim, 1 – slightly thickened, 2 – club shaped, 3 – regularly
broad, 4 – thickened; FL – length of the flagellum: 0 – short, 1 – medium sized, 2 – long; MP – mantle pigmentation: 0 – white,
1 – uniformly dark grey, 2 – grey with white border, 3 – black with white border; SH – shell shape: 0 – normal, 1 – slim, 2 –
broad body whorl; H – height of the shell: 0 – <2.5 mm, 1 – >2.5<3.0 mm, 2 – >3.0 mm.

Bythinella species P PT PP PA FP FD FL MP SH H Habitat
B. fabiae n. sp. 0 0 0 1 1 4 2 2 0 0 creek
B. markoviGlöer & Georgiev, 2009 0 0 0 0 3 1 0 0 2 0 cave stream
B. srednogoricaGlöer & Georgiev, 2009 0 0 0 2 1 0 2 1 0 2 stream
B. smolyanicaGlöer & Georgiev, 2011 0 0 0 2 2 2 1 2 1 2 stream
B. elenaeGlöer & Georgiev, 2011 1 1 1 0 2 1 1 3 0 1 spring
B. margritaeGlöer & Georgiev, 2011 0 0 1 0 2 0 1 3 0 1 spring
B. kleptuzicaGlöer & Georgiev, 2011 1 0 1 2 1 2 1 2 1 1 spring
B. rhodopensisGlöer & Georgiev, 2011 0 0 0 1 0 3 0 3 1 2 spring
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biggest specimens of B. drimica hardly exceed 2 mm in
shell height), and the soft body colour (in the species
discussed it can be uniformly black or white in the sub-
terranean form).

From B. melovskii Glöer & Slavevska-Stamen-
ković, 2015 it differs by the penis:penial appendix ra-
tio. The penis is shorter in B. melovskii (Glöer &
Slavevska-Stamenković, 2015).

B. golemoensis Glöer & Mrkvicka, 2015 is quite
larger that the new species (H = 2.7–2.9 mm, W =
1.6–1.7 mm) and has a shorter flagellum (Glöer &
Mrkvicka, 2015).

Distribution: Up to now known only from the type
locality.

Habitat: Small mountain stream on silicate rocks,
surrounded by broad-leaf forest of Castanea sativa,
Fagus sylvatica, Carpinus betulus, Tilia sp. The spe-
cies was found to live on wet moss, under dead leaves
of Castanea sativa and under stones in the creek.

Associated molluscs: The B. fabiae was found to
live together with Ancylus fluviatilis and an unidenti-
fied species of the genusGrossuana.

Identification key to Bythinella spp. known in
Bulgaria which having penis:penial appendix ratio
1:1

1. Penis uniformly white . . . . . . . . . . . . . . . . . 2.
— Penis white with a dark spot . . . . . . . . . . . . . 3.
2. Flagellum distally thickened . . . . B. fabiae n. sp.
— Flagellum distally regularly slim, slightly

thickened, club shaped or regularly broad . . . . 4.
3. Penis regularly broad with rounded tip, flagellum

distally regularly slim . . . . . . . . . . B. margritae
— Penis broad based with pointed tip, flagellum

distally slightly thickened . . . . . . . . . . B. elenae
4. Shell with broad body whorl, mantle white

. . . . . . . . . . . . . . . . . . . . . . . . . . . B. markovi
— Shell normal or slim, mantle with dark

pigmentation . . . . . . . . . . . . . . . . . . . . . . . . 5.
5. Flagellum short, black with white border

. . . . . . . . . . . . . . . . . . . . . . . . . B. rhodopensis
— Flagellum medium sized or long, mantle

grey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.
6. Flagellum long, mantle uniformly grey

. . . . . . . . . . . . . . . . . . . . . . . . B. srednogorica
— Flagellum medium sized, mantle grey with white

border . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.

7. Penis tip pointed, flagellum proximal thin
. . . . . . . . . . . . . . . . . . . . . . . . . . B. kleptuzica

— Penis tip rounded, flagellum proximal regularly
broad . . . . . . . . . . . . . . . . . . . . B. smolyanica
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Klimeschia transversella (Zeller, 1839), a new species for Bulgaria
(Insecta: Lepidoptera: Douglasiidae)
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Abstract:Klimeschia transversella (Zeller, 1839) is reported for the first time from Bulgaria. The species was found on Thymus
plants in Vinarovo Village, Vidin Province, Northwestern Bulgaria. Moths and female genitalia are illustrated.

Keywords: faunistics, genitalia, Microlepidoptera

Introduction

Similarly to many Microlepidoptera families, the fauna
of the family Douglasiidae is poorly known in
Bulgaria. According to the Fauna Europaea web site
(Gaedike, 2013), 13 species are listed for Europe – 10
from the genus Tinagma (Zeller, 1839) and 3 from the
genus Klimeschia (Amsel, 1938). For the country, only
Tinagma anchusella (Benander, 1936) is listed. The
presence of this species in Bulgaria is confirmed by
Gaedike (2009) and there is also a record by Šumpich
& Skyva (2014). Two new species for Bulgaria have
been recorded recently (Gaedike, 2018): T. balteolella
(Fischer von Röslerstamm, 1841) and T. ocnero-
stomella (Stainton, 1850). In fact T. balteolella has
been recorded for the first time by Drenowski from
Lyulin (Drenowski, 1930) and Slavyanka mountains
(Drenowski, 1936).

A single moth was observed and photographed by
the first author in 2021 in a private yard in Vinarovo
Village, Vidin Province. The specimen was found on
Thymus plants and was not collected, which prevented
its certain identification (Fig. 1A). One year later, in the
same locality, another single moth was observed and
collected by the first author, again on Thymus plants.
The collected specimen confirmed the initial

assumption that this is K. transversella. Keeping in
mind that the family is poorly known in Bulgaria, other
new species awaiting discovery may be expected.

This paper presents the first record of Klimeschia
transversella (Zeller, 1839) in Bulgaria.

Methods

The living moth was photographed with an EOS
1200D (Canon) digital camera. The collected moth was
set and photographed under a stereomicroscope Stemi
2000-c (Zeiss) equipped with an EOS 1300D (Canon)
camera. The genitalia were prepared according to
Robinson (1976), observed and photographed through
an Amplival (Carl Zeiss Jena) compound microscope
with an EOS 2000D (Canon) camera attached. The
morphological description follows Gaedike (1974).

Results and discussion

Klimeschia transversella (Zeller, 1839)

Material: specimen not collected, Bulgaria, Vidin
Province, Vinarovo Village, 44.0988° N, 22.8127° E,
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147 m a.s.l., 5.v.2021, on Thymus; 1 ♀, the same
locality, 9.iv.2022, genitalia slide No. 1/18.5.2022, in
the collection of Institute of Biodiversity and
Ecosystem Research, Sofia, Bulgaria.

Morphological notes (based on collected material):
wingspan 7.4 mm, forewing length 3.4 mm. Forewings
dark grey-brown, with white transverse band (typical
for females) and greyish suffusion in apical area
consisting of bicolour scales. The wing pattern of the
females of this species (Fig. 1A, B) is very similar to

Tinagma balteolella. Externally, it can be distinguished
by absence of a tuft of scales at the tip of the second
segment of labial palps (Fig. 1C). From other
Klimeschia species it is easily distinguished by the
genitalia. The female genitalia are characterised by
ostium with cyathiform apical part with incised
posterior and serrated lateral margins, basal part
cylindrical with minute spines (acanthae); anterior part
of ductus bursae with large triangular teeth; signum
consisting of irradiating numerous long flat blades

Fig. 1. Klimeschia transversella, Vinarovo, Bulgaria – (A) Living moth, 5.v.2021; (B) Set moth, 9.iv.2022; (C) Lateral view of
head, note a lack of ventral tuft of scales on the labial palps, a diagnostic character for the genus. Scale bars: (B) 2 mm; (C) 0.5
mm.
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(Fig. 2). No male specimen was available for
examination. A detailed description is provided by
Gaedike (1974).

Notes on biology: The host plant of the larvae is
usually Thymus (Gaedike, 1974, Zagulyaev, 1981), but
also Helichrysum, Gnaphalium and Potentilla

(Zagulyaev, 1981). The moths fly from May to July
(Zagulyaev, 1981).

Notes on distribution: Klimeschia transversella is
known from nearly entire Europe: Austria, Belarus,
Belgium, Bosnia and Herzegovina, Croatia, the Czech
Republic, Denmark, Estonia, Finland, France,

Fig. 2. Female genitalia of Klimeschia transversella of the specimen from Fig. 1B – (A) Whole genitalia; (B) Ostium; (C) Cor-
pus bursae and anterior part of ductus bursae with signa. Scale bars: (A) 500 μm, (B, C) 250 μm.
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Germany, Greece, Hungary, Italy, Latvia, Lithuania,
North Macedonia, Poland, Portugal, Romania, Russia,
Slovakia, Spain and Sweden (Gaedike, 1996, 2013).
Lepiforum e.V. (2022) illustrates specimens from
Germany, Slovakia and Spain. Outside Europe it
occurs in Turkey (Koçak & Kemal, 2009) and
Caucasus region (Gaedike, 2021).
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Anew locality of the violet copper Lycaena helle ([Denis et
Schiffermüller], 1775) on the Balkan Peninsula
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Abstract: In the present article we summarised all known information on the species Lycaena helle ([Denis et Schiffermüller],
1775) from the Balkan Peninsula. A new locality of the species is given, where it is syntopic and synchronic with Clossiana
eunomia (Esper, [1799]).

Keywords: distribution, Lycaena helle, new record, Serbia, Western Stara Planina Mts

Introduction

The violet copper, Lycaena helle ([Denis & Schiffer-
müller], 1775), was reported for the first time for the
Balkan Peninsula recently (Popović et al., 2014), after
specimens and observations on both sides of the
Serbian-Bulgarian border in Western Stara Planina
Mts. Shortly after that a special book on the butterflies
of the Serbian part of the mountain was published
(Popović & Ðurić, 2014) followed by two more articles
containing data about the species (Kolev & Shtinkov,
2015; Langourov, 2019).

The species is of interest as a glacial relict and one
of the priority species for protection. Lycaena helle is a
threatened butterfly of high conservation importance in
Europe, included in Annexes II and IV of the Council
Directive 92/43/EEC (Council of the European
Communities, 1992) and listed as Endangered (EN) in
Europe (Van Swaay et al., 2010). Outside the Balkan
Peninsula it has a disjunctive distribution from Eastern
Pyrenees, Central and Northern Europe across Siberia
and Dzhungarsky Alatau Mts to the southern parts of
the Far East, Northern Mongolia and Northern China

(Tuzov et al., 2000; Tshikolovets, 2011; Tshikolovets et
al., 2009, 2016).

Material and methods

During our survey, coordinates and altitudes were
obtained in the field with GPS (Garmin nüvi 2597
LMT). Photographs were taken with an Olympus E-
M1Mark11 camera.

Butterflies are listed following the nomenclature of
Tshikolovets (2011) (modified after Tshikolovets et al.,
2016, 2018).

Results and discussion

During a field survey on 15.vi.2022 in the midday one
nectaring male specimen was observed and
photographed by the second author at Markova Livada,
Babin Zub Region (Fig. 1). The locality is a mountain
wet meadow with many flowering plants and it has
coordinates 43.37321°N, 22.62235°E and an altitude
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of 1580 m (Fig. 2). In the vicinity occurs in good
number the larval host plant – common bistort
(Bistorta officinalis Delarbre). Here the species flies
together with Clossiana eunomia (Esper, [1799]),
Lycaena candens (Herrich-Schäffer, [1844]), L.
phlaeas (Linnaeus, 1761), Polyommatus eros
(Ochsenheimer, [1808]), P. semiargus (Rottemburg,
1775), Callophrys rubi (Linnaeus, 1758), Cupido
minimus (Fuessly, 1775), Coenonympha rhodopensis
Elwes, 1900, Erebia orientalis Elwes, 1900, E. medusa
([Denis & Schiffermüller], 1775), E. oeme (Hübner,
[1804]), Lasiommata petropolitana (Fabricius, 1787),
Issoria lathonia (Linnaeus, 1758), Melitaea athalia
(Rottemburg, 1775), Aglais urticae (Linnaeus, 1758),

Colias croceus (Geoffroy in Fourcroy, 1785), Erynnis
tages (Linnaeus, 1758), Pyrgus malvae (Linnaeus,
1758),Ochlodes sylvanus (Esper, [1779]).

For the first time from the Balkan Peninsula,
despite the research conducted so far (Popović et al.,
2014; Kolev & Shtinkov, 2015; Langourov, 2019), a
syntopy and synchrony of Lycaena helle and Clossiana
eunomia – species, sharing the same habitats and food
plant, has been reported. At the same time, it is the
westernmost locality of the species in the Balkans so
far (Fig. 3). The biological characteristics of the species
indicate that it is a specimen from an isolated local
population, and future studies should be done to clarify
the exact parameters of this population.

Fig. 1. Lycaena helle,male nectaring on Thymus sp.
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Fig. 2. Habitat where the specimen was observed.

Fig. 3. Map of all known localities of Lycaena helle on the Balkan Peninsula (blue – published records on the Bulgarian side,
white – Serbian side records, pink – the new locality).
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Two new sawfly species for the Bulgarian fauna (Hymenoptera:
Symphyta)
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Abstract:Two sawfly species were established for the first time in Bulgaria:Gilpinia socia (Klug) (Hymenoptera: Diprionidae)
and Hemichroa crocea (Geoffroy) (Hymenoptera: Tenthredinidae). G. socia was found on Pinus sylvestris in Plovdiv City, and
H. crocea – on Alnus glutinosa in the land of Iskra Village. The late-instar larvae were collected and reared in Petri dishes in
laboratory conditions in Forestry Protection Station in Plovdiv. Seven female and one male adult specimens of G. socia
appeared between 30 July and 23August 2021.

Keywords: Bulgaria,Gilpinia socia, Hemichroa crocea, new records

Introduction

The suborder Symphyta is the largest phytophagous
group of Hymenoptera, including 818 genera and 8855
species (Taeger et al., 2018). Some species are known
as economically important pests in forests.

Vassilev (1978) summarised data on about 268
known species of the suborder Symphyta in Bulgaria.
Later, several new species of the sawfly fauna of the
country were also reported (Georgiev, 1990, 1996;
Stoyanov & Ljubomirov, 2001; Georgiev et al., 2002;
Blank et al., 2013; Doychev, 2015; Liston et al., 2019).
However, it is necessary to note that the Bulgarian
sawfly fauna is still not well studied.

This note reports two new sawfly species for the
fauna of Bulgaria.

Material and methods

The studies were conducted in 2021 in two localities in
Bulgaria – Plovdiv City and Iskra Village (Fig. 1). The
main characteristics of the studied areas and collection
of the biological material are given in Table 1.

The biological material was collected on host
plants as late-instar larvae. After collection, the sawfly
larvae were transported to the entomological
laboratory of Forest Protection Station in Plovdiv.

The larvae were reared in Petri dishes in laboratory
conditions at room temperatures (18–22 °C). The
samples were observed daily. The emerged adults were
identified by the keys of Smith (1974) and
Zhelohovtsev et al. (1988). Identification of sawfly
larvae was made according to Pschorn-Walcher (1982).

Table 1. Main characteristics of the studied areas.

Locality Geographical coordinates Altitude, m a.s.l. Host plant Studied biological material
Plovdiv City 42°08'18.09"N, 24°46'10.60"E 160 Pinus sylvestris L. 8 larvae and adults
Iskra Village 41°54'27.36"N, 25°07'27.84"E 340 Alnus glutinosa (L.) Gaertn. 15 larvae
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The reared adults are deposited in entomological
collection of Forest Research Institute in Sofia.

Results and discussion

Gilpinia socia (Klug, 1812)
(Hymenoptera: Diprionidae)

Material examined: gregarious larvae on 8 year-old
Pinus sylvestris in the park of Forestry Protection
Station in Plovdiv – 28May 2021 (Fig. 2A); collection
of late-instar larvae – 08 June 2021; pupation in
laboratory condition – in the period 09–15 June 2021;
adult emergence – between 30 June and 23 August
2021 (1 ♂, 7 ♀♀); leg. M. Dobreva &N. Zlatanov; det.
G. Georgiev.

The late-instar larvae of G. socia reach a length of
20–25 mm. The head is dark brown. The body is dark
green, almost black, with a fine white central stripe,
white mottled longitudinal stripe laterally and white

spots around the stigmae (Fig. 2 B). The pupae are
coloured light brown (Fig. 2 C).

In its imaginal stage, the genus Gilpinia differs
from Diprion by the larger cenchri and the smaller
metascutellum, and from Neodiprion by the much
longer petiole of anal cell of hindwing and densely
sculptured abdominal terga. Body of the female of G.
socia is mostly reddish yellow (Fig. 2 D), with black
spots – one on the head between the eyes and three on
the mesonotum, mesosternum and metanotum. The tip
of the scutellum is black, the legs are light brownish
red, and the antennae are reddish brown with 19–20
segments. The males of G. socia resemble G. pallida,
but the antennae have 20 double setae (G. pallida has
18–19 double setae). Body length of the males and
females is 6.0–7.0 mm and 8.0–9.5 mm, respectively.

The genus Gilpinia includes a dozen species in
Europe, eight of which are trophically associated with
pines (Pschorn-Walcher, 1982). The larvae of five
species live alone, and only three species (including G.
socia) feed gregariously.

Fig. 1. Studied areas in Bulgaria.
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Gilpinia socia is a boreomontane species, native in
Europe, distributed in Austria, Croatia, Czech
Republic, Slovakia, European Russia, Estonia,
Finland, French, Germany, Greece, Hungary, Italy,
Latvia, Poland, Switzerland and Ukraine (Liston, 1995;
Kupková et al., 2014). At low altitudes, G. socia is
bivoltine, but in the mountains it has one generation per
year (Pschorn-Walcher, 1982). It is associated with
Pinus sylvestris, P. mugo Turra and P. nigra Arn.
(Pschorn-Walcher, 1982; Liston, 1995).

Hemichroa crocea (Geoffroy, 1785)
(Hymenoptera: Tenthredinidae)

Material examined (larvae only): collection of late-
instar gregarious larvae on Alnus glutinosa along

Kayaliika River in the land of Iskra Village (Plovdiv
District) – 23 June 2021; shoot defoliation varies
between 10 and 40% (Fig. 3 A); leg. M. Dobreva & N.
Zlatanov; det. G. Georgiev.

The larvae of H. crocea are brightly coloured,
yellowish and greenish, with black longitudinal stripes
(Fig. 3 B, C), unlike the uniform green larvae of H.
australis (Serville, 1823) (Pschorn-Walcher, 1982). H.
crocea larvae feed gregariously on the margin of the
leaves of Alnus spp., Betula spp., Corylus spp. and
Salix spp., in contrast to the larvae of H. australis,
which live alone on Betula spp. and Alnus spp.
(Sundukov, 2017). In Bulgaria, H. australis was
reported under the synonymous name Hemichroa alni
(Linnaeus, 1758) (Vassilev, 1978). At present, only the
above mentioned two species of the genus are known
in Europe. In Ukraine, a third species (Hemichroa

Fig. 2. Gilpinia socia:A– gregarious larvae on Pinus sylvestris; B – old-instar larva (lateral view); C – pupae; D – female and
male specimens.



Maria Dobreva, Nikolai Zlatanov, Georgi Georgiev

48 Historia naturalis bulgarica 44 (2022)

monticola Ermolenko, 1960) was also described, but it
was recently synonymised with H. australis by Prous
et al. (2019).

Hemichroa crocea is a Holarctic species, widely
distributed from the British Isles, through central and
northern Europe, to the Russian Far East, Japan, north-
ern India, reaching into the Oriental Region in China,
and transcontinental in North America (Prous et al.,
2019). At lower altitudes, the species usually develops
two overlapping generations per year (the larvae feed
in June–July andAugust–September), but in the moun-
tains it is mainly univoltine (egg-laying is usually ob-
served in late July–mid-August, and feeding the larvae
until the end of September) (Pschorn-Walcher, 1982).

In conclusion, it could be noted that the new
records increase the species composition of the
Bulgarian sawfly fauna.
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Abstract: Four new Psocoptera species were described as new to science from the coastal area of East Africa: Echinopsocus
keniensis n. sp., Cerobasis lienhardi n. sp., Lithoseopsis juliani n. sp. (Kenya), andMepleres gurusamyi n. sp. (Zanzibar). One
Nanopsocus species was found only in a nymph stage, and was supposed to be representative of an unknown species too.
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Introduction

The Psocoptera fauna of the equatorial and tropical
Africa is not well known. Recently the Unguja Island
was studied (Georgiev, 2021) but the previous study in
East Africa was carried out about 40 years ago by
Broadhead & Richards (1982). Many areas of the east
coast of the continent are still white spots considering
the species diversity of the psocids. In this paper four
new Psocoptera species were described as new to
science, and one, found only in a nymph stage, was
supposed to be representative of an unknown species
too.

Material and methods

Psocoptera were collected from the east coast ofAfrica
– Zanzibar and Kenya 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 (NMNH) – Sofia, Bulgaria, and the collection
of the author. The species discussed in the paper were

considered according to original descriptions,
redescriptions, and published identification keys.
Measurements followed Lienhard (1998). Species
diversity and distributions is according Johnson et al.
(2022).

Measurements abbreviations: LC = body length; A
= antenna length, P3, P4: third and fourth segments 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

Lepidopsocidae

Echinopsocus keniensis n. sp.

Material examined: Holotype: 1 ♀, 27.2.2022, Kenya,
Diani Beach area, edge of a coastal forest, a pile of old
mats mixed with dry leaves beneath a baobab
(Adansonia digitata), S04 19 55.3 E39 34 01.7, 36 m
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a.s.l., NMNH – Sofia, Bulgaria; paratypes: 3 ♀♀,
27.2.2022, Kenya, Diani Beach area, edge of a coastal
forest, a pile of old mats mixed with dry leaves beneath
a baobab (Adansonia digitata), S04 19 55.3 E39 34
01.7, 36 m a.s.l., NMNH – Sofia, Bulgaria, 2 ♀♀,
Kenya, Diani Beach area, edge of a coastal forest, a
pile of old mats mixed with dry leaves beneath a
baobab (Adansonia digitata), S04 19 55.3 E39 34 01.7,
36 m a.s.l., 27.2.2022, D. Georgiev coll.; additional
material: 1 ♀, 27.2.2022, Kenya, Diani Beach area,
coastal forest in a hotel yard, from palm leaf mats on a
roof of a shelter, S04 20 10.2 E39 34 00.7, 18 m a.s.l.,
D. Georgiev coll; 6 ♀♀, 5.3.2022, from the type
locality, D. Georgiev coll.

Type locality: Kenya, Diani Beach area, edge of a
coastal forest, a pile of old mats mixed with dry leaves
beneath a baobab (Adansonia digitata), S04 19 55.3
E39 34 01.7, 36 m a.s.l. (Fig. 1).

Description: Female: Colouration: Living
specimens brown. Yellowish-white when preserved.
Head with dark lateral band on each side from anterior
margin of the eye to the antennal socket (Fig. 2E). Very
small patches of brown pigment present on vertex and
frons but do not form specific pattern. Mandibles with
darker cutting edges and teeth. Antennae and palpi
greyish light-brown. Compound eyes green. Thorax
and abdomen yellowish-brown, without any pattern.
Forewings transparent. Femurs white-yellowish, tibia
and tarsi darker, light brown. Scales with two types of
colouration: brown and pale yellowish. Setae brownish
slightly darker than the body, and create a brownish
tinge to ethanol preserved yellowish specimens.
Morphology: Head densely setosae (Fig. 2G). Ocelli
absent (but two patches of reddish-brown pigment
present near the frontal sutures, which could be
rudimentary ocelli, Fig. 2F). Antennae relatively long,

Fig. 1. Habitat of the type locality of Echinopsocus keniensis n. sp. with the collecting equipment of the author.
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almost reaching the tip of the abdomen, over 40
segmented, consisted by relatively growing segments
to the antennal tip. Lacinia wide, parallel sided, lateral
denticle wide with two cusps, and distal denticle
brunched at its base by small single cusp, and a tip with
two cusps (Fig. 2D). Forewings curved, hard (when
damaged at its base they break, not tear), relatively
long, covering the abdomen to its tip. Venation
distinctive, typical for the genus (Fig. 2C). Hindwings
absent. Scales moderately elongate, oval-spindle
shaped.

Measurements (in mm): Holotype (female): LC =
1.28; F+tr = 0.40; T = 0.60; t1 = 0.1, t2, t3 = 0.03, FW=
1.02, D = 0.1, IO = 0.3, IO/D = 3.0.

Diagnosis: There were only two species from the
genus known before this study (Enderlein, 1903;
Smithers 1984). The new species is most similar in
wing shape with E. erinaceus Enderlein, 1903 (New
Guinea) which is the type species of the genus. The
new species differs from it by its green eyes (versus
black), the lack of spine-like setae at the coastal margin
at the base of the wing, regularly broad lacinia (versus

broad towards apex), and not so sharply pointed wing
tip. In addition the wings of E. erinaceus are black,
while in E. keniensis n. sp. are transparent, creamy.

Etymology: Named after the country in which the
species was found.

Habitat: A species that possibly prefers to inhabit
dry palm leaves. In both of the localities the new
species was found in dry mats of palm leaves (Fig. 1).

Trogiidae

Cerobasis lienhardi n. sp.

Material examined: Holotype: 1 ♀, 3.3.2022, Kenya,
Diani Beach area, open scrubs at coastal rocks near the
beach, S04 20 52.6 E39 33 53.2, 1 m a.s.l., NMNH –
Sofia, Bulgaria; additional material: 2 nymphs,
1.3.2022, Kenya, Diani Beach area, broadleaf coastal
forest, from brunches of bushes and trees, S04 20 20.3
E39 34 04.2, 2 m a.s.l., NMNH – Sofia, Bulgaria; 2
nymphs, 3.3.2022, Kenya, Diani Beach area, open

Fig. 2. Echinopsocus keniensis n. sp.: A – lateral view of the holotype, B – dorsal view of a paratype, C – forewing, D – lacinia,
E – lateral view of the head, F – front view of the head (pigmentation resembling rudimental ocellus shown by an arrow), G –
dorsal view of the head (scale bar refer toAand B).
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scrubs at coastal rocks near the beach, S04 20 52.6 E39
33 53.2, 1 m a.s.l., D. Georgiev coll.

Type locality: Kenya, Diani Beach area, open
scrubs at coastal rocks near the beach, S04 20 52.6 E39
33 53.2, 1 m a.s.l. (Fig. 3)

Description: Colouration: Body yellowish-white
with specific pattern on head, thorax, dorsal abdominal
area and legs. Compound eyes greyish-green. Vertex
with a lot of small round brown spots concentrated
mainly around the eyes and the coronal suture. Two
brown irregular spots on frons below both of the frontal
suturae. Frons with three darker brown-blackish bands,
of which the middle one is shorter and preceded by a
small median spot, the other two convergent towards
this spot, shaping and arrow tip like structure (Fig. 4A).
Dark lateral band on each side from anterior margin of
the eye to the antennal socket, and extending behind
the eye to the lateral side of the thorax, where it widens
(Fig. 4C). The area around the base of the antennas and

their base itself with irregular brown spots. The further
antennal segments at the firstly with a light proximal
and dark distal part, towards the end of the antenna
completely dark. Postcypeus creamy with two darker
bands on each side, and one in the middle. Maxillar
palpus yellow with an exception of P4 which is brown.
Thorax creamy with three more rows of irregular
brown spots at its dorsal side. Legs yellow with
blackish-brown transverse band-like spots: one at the
distal part of the femur, and two on the tibia, one at its
proximal and one at its distal part. Claws, t2 and t3 a
little darker, greyish. Ventral area of the abdomen
yellow. Its dorsal area is with a specific pattern of rows
of large irregular brown spots consisted of lighter and
darker pigment, and blackish-brown dots (Fig. 4A, B).
Clunium blackish-brown, darker than the rest of the
abdomen. Epiproct and paraprocts yellow with on
brown spot each. Morphology: Apterous species. Eyes
relatively small, almost three times the length of the

Fig. 3. Habitat view of the type locality of Cerobasis lienhardi n. sp.
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distance between them (IO/D = 2.5). Antennae short, a
little bit extending the middle half of the body. Thorax
wide compared to the head width, in a proportion
almost 1:1 considering their maximal width. Femurs
compared with body length relatively long. Metatibia
with 2 apical spurs, a longer and shorter one.
Gonapophyses elongate, typical of the genus, with
outer edge deeply pigmented. (Fig. 4D). Paraprocts
with two strong spurs with short setae. Epiproct with
short setae, only a few longer ones present at its base.

Measurements (in mm): LC = 1.20; A = 0.70, P3 =
0.06, P4 = 0.1, F+tr = 0.40; T = 0.45, t1 = 0.14, t2 =
0.04, t3 = 0.06, D = 0.08, IO = 0.20, IO/D = 2.5,
LC/F+tr = 3.0.

Diagnosis: From all 30 known species from the
genus, C. lienhardi has similarities with 7 of them
(Lienhard, 1998; García-Aldrete, 1993). The
differences are as follows:
Cerobasis alpha García-Aldrete, 1993 (Mexico) is

similar by the arrow-like pattern on frons, leg
colouration and the proportion IO/D (= 2.31). It differs
by its pale brown body (while in C. lienhardi it is
yellow), and black eyes (versus greyish-green).

Cerobasis amorosa Lienhard, 1995 (Cyprus) is
also similar in external view but it has black eyes and
anchor-shaped pattern on forehead.
Cerobasis denticulata Lienhard, 1996 (Canary

Islands) is similar in external view but it has 4 apical
spurs on metatibia, versus 2 in the new species.
Cerobasis insularis Lienhard, 1996 (Canary

Islands) has colourless femurs and is brachypterous.
Cerobasis socotrae Lienhard, 1995 (Socotra

Island) is larger but with shorter femur (LC/F =
4.5–4.6), black eyes and not well defined frons pattern.

In well coloured specimens of Cerobasis
canariensis (Enderlein, 1910) (Canary Islands) the
frons pattern could be similar to this one of the new
species but it is brachelytroptere, and having uniformly
dark brown femurs.

Some specimens of the Holarctic Cerobasis
annulata (Hagen, 1865) could also resemble the new
species, especially considering the frons pattern, but
this species does not have any pattern on the dorsal
abdominal area, and a transverse blackish-brown band
of the proximal parts of the femur. In addition this
species is micropterous, while C. lienhardi is apterous.

Fig. 4.Cerobasis lienhardi n. sp.:A, B – dorsal and lateral view of the holotype, C – lateral view of the head with base of the an-
tenna, maxillary palpus and front leg visible, D – lateral view of the gonapophysis (scale bar refer toAand B).
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Etymology: Named after the outstanding and
respected expert on Psocoptera, Charles Lienhard
(Natural History Museum of Geneva).

Habitat: The species was found on brunches of
bushes and trees in two habitats: open scrubs at coastal
rocks near the beach (type locality), and dry coastal
broad leaf forest (Fig. 3).

Remarks: Unable to fly, many species from the
genus Cerobasis are endemics and have mainly coastal
distribution. Due to the fact that the coast of EastAfrica
has not been studied in terms of species diversity of
psocids, finding a new species for science was
expected. Species of this genus can also be found on
many nearby islands, especially Madagascar,
Mascarene and Seychelles.

Amphientomidae

Lithoseopsis juliani n. sp.

Material examined: Holotype: 1 ♀, 4.3.2022, Kenya, S
of Mombasa, coastal area of the Indian Ocean,

mangrove scrubs at the estuary of the small river of
Kongo, S04 15 30.3 E39 35 41.3, 6 m a.s.l., NMNH –
Sofia, Bulgaria; paratypes: 1 ♀, 4.3.2022, from the type
locality, NMNH – Sofia, Bulgaria; 1 ♀, 4.3.2022, from
the type locality, D. Georgiev coll.

Type locality: Kenya, S of Mombasa, coastal area
of the Indian Ocean, mangrove scrubs at the estuary of
the small river of Kongo, S04 15 30.3 E39 35 41.3, 6 m
a.s.l. (Fig. 5).

Description: Female: Colouration: In living
specimens scales of the forewings forming silver-grey
appearance with a lot of small brown and black dots
and spots, head brown (Fig. 6D). After preservation in
ethanol turning brown. Compound eyes with lighter
and darker grey stripes (Fig. 6B). Ocelli reddish brown.
Head brown with darker vertical stripes on medial
margins of compound eyes (stopping shortly above
lateral ocelli) and on either side of median epicranial
suture. Antennae brown. Postclypeus in dorsal part
with reticulate pattern. Labrum dark brown. Maxillary
palps brown with paler middle segment. Lacinia
reddish-brown (Fig. 6G). Thorax light brown-
yellowish with specific V-shaped dark brown marking

Fig. 5. Habitat of the type locality of Lithoseopsis juliani n. sp. with the collecting equipment of the author.
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(Fig. 6A, E). Forewings brown-blackish with paler
distal part. Veins at the distal half brown, at the
proximal half white (Fig. 6C). Hindwings hyaline,
smoky. Legs brown. Abdomen brown. Dorsally with
darker transverse pigmentation on the tergites and one
darker longitudinal stripe along the middle area.
Morphology: Ocelli 3, relatively big, situated almost in
one line. Lateral ocellus very close to the compound
eye (Fig. 6B). Epicranial suture indistinct. Eyes large,
diameter almost as the distance between them. Lacinia
curved, outer tine with many small cusps, inner tine
much shorter. Forewing bluntly tapered at the apex,
with specific shape, wings venation shown on Fig. 6C.
Fore-femoral comb consisted of over 21 spines (23
counted of the holotype). Subgenital plate broad with
long setae at its apex and shorter at the ventral area,
sclerite T-shaped. Gonapophyses slender, hairless.
Paraprocts and epiproct with long setae (longer than
those of the subgenital plate).

Measurements (in mm): LC = 1.64, A = 0.64, F+tr
= 0.60, T = 0.82; t1 = 0.36, t2 = 0.06, t3 = 0.07, FW =
2.1, HW= 1.68, D = 0.28, IO = 0.34, IO/D = 1.21.

Diagnosis: The ocelli are situated in a line, the
lateral ocelli are close to the compound eye,
characteristic feature of the genus Lithoseopsis. From
all 9 known species from the genus, by wing shape L.
juliani n. sp. is most similar to L. brasiliensis García-
Aldrete, Da Silva-Neto & Lopes Ferreira, 2018
(García-Aldrete et al., 2018). This species has different
color of the eyes (black vs grey, striped), ocelli (hyaline

vs reddish-brown), and forewing colouration (pale
yellowish vs blackish-brown), and fore-femoral comb
with lower number of spines (16–21 vs 23). In addition
the Brazilian species has different habitat preference
(troglophilous), while L. juliani was found in open
bushy area.

Etymology: Named after my son Julian Georgiev
who also participated in the trip to Kenya and enjoyed
its nature.

Habitat: The species was collected from brunches
of bushes at a sandy river bank near the Indian Ocean
(Fig. 5).

Pachytroctidae

Nanopsocus sp.

Material examined: 1 nymph, 27.2.2022, Kenya,
coastal area, south of Mombasa, at the estuary of the
small river of Kongo, bushes and trees at sandy river
bank, S04 15 30.8 E39 35 43.5, 4 m a.s.l., D. Georgiev
coll.; 2 nymphs, 28.2.2022, Kenya west of Diani Road,
savannah, mixed bushes and trees near an agricultural
building, dry brunches with dry leaves, S04 19 43.0
E39 33 44.6, 1 m a.s.l., D. Georgiev coll. (Fig. 7).

Description: Colouration: Yellowish-white species
with brown pattern (Fig. 8A, B). Vertex white with
brownish pigment near the compound eyes. Frons with
V – shaped brown pattern. Brown band of irregular

Fig. 6. Lithoseopsis juliani n. sp.: A – external view of the holotype, B – head (compound eye and ocelli visible), C – forewing,
D – external view of living specimen, E – view of the dorsal area, F – hindwing, G – lacinial tip (scale bar refer toAand E).
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Fig. 7. Habitat view of one of the localities where Nanopsocus sp. nymphs were collected (Kenya west of Diani Road, savan-
nah, mixed bushes and trees near an agricultural building, S04 19 43.0 E39 33 44.6).

Fig. 8. External view of the largest nymph of Nanopsocus sp. collected: A – dorsal view, B – lateral view, C – lacinial lip (scale
bar forA and B).
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spots extends from the postcypeus to the paraprocts.
Another such band present below it. Compound eyes
grey. Ocelli reddish-brown. Antennae brown, darker at
their base. Palpi brown, smoky. Thorax yellowish-
white wth the mention lateral pattern. Abdomen the
same, only a row of small brown spots present on its
mid line of the dorsal area. Legs and undeveloped
wings creamy, smoky. Morphology. Claws
assymetrical, typical for the genus. Antennae not
extending the body length. Lacinia with four cusps:
two shorter of equal length, and two longer, again with
same length (Fig. 8C).

Measurements of the largest nymph collected on
28.2.2022 (in mm): LC = 0.96, F = 0.20, T = 0.38, FW
= 0.55, HW= 0.45, D = 0.12, IO = 0.25, IO/D = 2.08.

Remarks: The three Nanopsocus nymphs collected
differ from all five known species (Badonnel, 1969,
1973, 1976; Baz, 1990; Lienhard, 1998), by its specific

lacinial tip and body colouration. It should be noted
that the species known of this genus are very few and it
can be supposed that some more will be described in
the future. One of the priority habitats to look for is the
tropical coastal areas, which are in general poorly
studied till now.

Pseudocaeciliidae

Mepleres gurusamyi n. sp.

Reexaminations of Mepleres specimens erroneously
reported as Mepleres maculatus Broadhead &
Richards, 1982 by Georgiev (2021) for Unguja Island
revealed that they belong to a new species to science.

Material examined: Holotype: 1 ♀, 2.3.2021,
Tanzania, Zanzibar, Unguja Island, Michamwi

Fig. 9. Habitat of the type locality ofMepleres gurusamyi n. sp.
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Peninsula, sandy coastal scrubs with scattered trees,
S06 08 20.8 E39 29 28.8, 3 m a.s.l., NMNH – Sofia,
Bulgaria; paratypes: 1 ♀, 1 ♂, 2.3.2021, from the type
locality, NMNH – Sofia, Bulgaria, 1 ♀, 2.3.2021, from
the type locality, D. Georgiev coll.; additional material:
1 nymph 2.3.2021, from the type locality, D. Georgiev
coll.

Type locality: Tanzania, Zanzibar, Unguja Island,
Michamwi Peninsula, sandy coastal scrubs with
scattered trees, S06 08 20.8 E39 29 28.8, 3 m a.s.l. (Fig.
9).

Description: Female: Colouration: Light brown
species, after long preservation in ethanol body turning
yellow with brown-reddish patches. Head paler,
yellowish-white with a darker lateral band on each side
from anterior margin of the eye to the antennal socket.
Vertex and frons with specific brown-reddish pattern
(Fig. 10A). Postcypeus darker, brownish. Eyes grey
(Fig. 10K). Ocelli reddish. Maxillary palp pale.

Antennae pale, turning darker at the distal half.
Mandibles brownish with dark brown distal edge.
Thorax and abdomen brown. Subgenital plate well
defined dark brown. Front and middle pair of legs with
whitish femora and creamy tibiae and tarsi, hind legs
darker, brown, including the femora. Claws black.
Forewing with specific pattern of brown spots: Three
big spots can be differentiated: one at the area of 1A
and Cu2, one in the middle of the wing, forming a
transverse stripe going from the middle of areola
postica to the pterostygma, where it widens and almost
cover it, and one small spot at the wing tip situated
mainly between R2+3 and R4+5. Smaller spots also
present in other areas of the wing as can be seen on Fig.
10D. Veins brown except R, R1 and Cu2 which are
white. Hindwing hyaline having only a thin brown
stripe at its distal upper periphery (not visible in Fig.
10F). Morphology. A relatively small species of
Mepleres. Female:Antennae shorter than the body with

Fig. 10. Mepleres gurusamyi n. sp.: A – external view of the female (paratype), B – external view of the male (paratype), C –
phalosome of the male, D – forewing (female), F – hindwing (female), G – head of a male nymph, H – lacinia (female), I, J –
ventral and lateral view of the abdominal apex (female), K, L – lateral and frontal view of the head (female) (scale bar refer toA
and B).
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long settae. Eyes small, distance between them almost
five times as the eye diameter. Lacinia is curved and
has a narrow base, widens in its distal part, the apex has
two simple denticles, longer and shorter, forming an
acute angle (Fig. 10H). Subgenital plate wide, heart
shaped (Fig. 10I). Gonapophyses with very long setae.
Paraprocts with two patches of three long, curved hairs
(Fig. 10J). Hairs on epiproct shorter but extending it
tip. The sensorium on the dorso-lateral surface of the
paraproct is well defined and with many (over 12)
relatively long trichobothria. Male: Colour as female
(after one year in ethanol head pattern not visible, eyes
turned black and hind femora went paler, Fig. 10B).
Antennae and forewings longer than those in female
and extending over the body length. Eyes very large,
distance between them almost as equal as the eye
diameter. Phalosome elongated oval-shaped (Fig.
10C).

Measurements (in mm): Holotype (female): LC =
1.42, F+tr = 0.41, T = 0.61, t1 = 0.19, t2 = 0.08, FW =
1.40, HW = 1.12, D = 0.08, IO = 0.37, IO/D = 4.6;
paratype (female): LC = 1.48, A = 0.90; paratype
(male): LC = 1.16, F+tr = 0.36, T = 0.50, t1 = 0.38, t2 =
0.16, FW = 1.3, A = 1.26, D = 0.18, IO = 0.17, IO/D =
0.94.

Diagnosis: From all 61 known species from the
genus Mepleres, only three have forewing pattern
similar toMepleres gurusamyi n. sp., with a transverse
band in the wing middle area, and a dark pigment at the
wing apical part (Banks, 1937; Turner, 1975;
Yoshozawa, 1997).
Mepleres avisonus (Turner, 1975) (Jamaica): inM.

gurusamyi n. sp. the transverse band of the forewing
widens upwards and covers almost the entire
pterostygma. The stripe in M. avisonus covers only a
part of the pterostygma and broadens at its middle part
between Rs and M. Two species differs and by the
shapes of their subgenital plates.
Mepleres morimotoi (Yoshizawa, 1997)

(Bangladesh): tip of the forewing does not have big
spot at its apical area, only a little dark pigment present
at R4+5 and M1; Rs + M longer than M (shorter in the
new species); central cell narrower at the level of Rs;
larger species (LC = 1.9–2.1 mm). It has to be noted
that the subgenital plates in both species are similar but
the hairs of the gonapophyses and paraprocts are much
longer inM. gurusamyi n. sp. (longer than the length of
the corresponding structures, Fig. 10J). In males the
phalosomes are different: in M. morimotoi it is
elongated pear-shaped, and inM. gurusamyi n. sp. it is

elongated oval-shaped. Both species differ and by the
setation of the epiproct: in the new species setae are
longer and extending over its tip.
Mepleres transversus (Banks, 1937) (Taiwan,

China, Thailand) is about twice larger that the new
species (LC = 3 mm), and forewings much marked
with brown.

Etymology: Named after Ramesh Gurusamy
(Zoological Survey of India) for his help with many of
the literature sources needed for this publication, and
especially for the scanned descriptions of the Chinese
species ofMepleres.

Habitat: The species was collected from brunches
of bushes in a dry sandy area of coastal scrubs (Fig. 9).
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Two predatoryMedetera (Diptera: Dolichopodidae) species
associated with Ips acuminatus (Gyllenhal) (Coleoptera:

Curculionidae) in Bulgaria
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Abstract: In 2021 and 2022, two predatory flies from the genusMedetera (Diptera: Dolichopodidae) were recorded in galleries
of Ips acuminatus (Coleoptera: Curculionidae) on Pinus sylvestris trees in Sredna Gora Mountain in Bulgaria:M. pinicola and
M. dendrobaena. These findings appear to be the first associations with I. acuminatus. In addition, the first record ofMedetera
cf. dendrobaena for the fauna of Bulgaria was also recorded. As only a female specimen was found, the identification remains
doubtful for the moment.

Keywords: Ips acuminatus, Medetera dendrobaena, Medetera pinicola, new record, predators, trophic associations

Introduction

The sharp-toothed bark beetle, Ips acuminatus
(Gyllenhal, 1827) (Coleoptera: Curculionidae) is one
of the most dangerous pest on pines (Pinus spp.) in
Europe (Grégoire & Evans, 2004). It attacks the upper
part of the stems and branches (Sauvard, 2004),
causing severe damage. In Bulgaria, I. acuminatus is
the most abundant among the complex of bark beetles
in pine plantations (Doychev, 2014) where is
considered as a most aggressive and destructive
xylophagous insect pest (Mirchev et al., 2016).

The genus Medetera Fischer von Waldheim, 1819
is one of the most species rich genera within the family
Dolichopodidae encompassing about 180 Palaearctic
species (Negrobov & Naglis, 2016). In Bulgaria, this
genus is not well studied and only 15 species are
known (Kechev et al., 2020; Kechev, 2021a, 2021b). In
addition, special researches on the predator-prey
relationship between Medetera and bark beetles have
not been conducted in the country and only one species

(M. pinicola) has been found in the galleries of Ips
typographus (Linnaeus, 1758) (Doychev et al., 2016).

This article reports new associations of two
Medetera species with I. acuminatus and a new record
for dolichopodid fauna in Bulgaria.

Material and methods

The biological material was collected in 2021 and 2022
in 35-year-old Scots pine (Pinus sylvestris L.)
plantation situated in Sredna Gora Mountain near
Bardo Village, Ihtiman Municipality (Fig. 1). The
geographical coordinates of the locality are 42.5499 N
and 23.8198 E, and the altitude – 1070 m.

The samples (stem cuttings of approximate length
30 x 30 cm) were collected in bark beetle spots of Ips
acuminatus (av. diameter 18.0 cm, length 14.0 m) in
which newly infested and dead trees occurred (Fig. 2).
Sampling was conducted in June from five trees infes-
ted by the first generation of the pest. Three samples
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per a tree were taken from the middle and upper part of
the stem where the entrance holes of the imago were
formed. The samples were transported to the Forest Re-
search Institute in Sofia and put in photoeclector at
room temperature (18–22°C). The photoeclector were
observed weekly and the newly emerged parasitoids
and predators were individually placed in 70% alcohol
in plastic Eppendorf tubes for identification.

The emerged Medetera adults were identified by
the keys of Parent (1938), Negrobov & Stackelberg
(1969), d’Assis Fonseca (1978) and Bickel (1985).

The biological material was deposited in the
entomological collection of Forest Research Institute
in Sofia.

Results and discussion

Medetera pinicolaKowarz, 1877 (Fig. 3A, B)

Material examined: cutting and collection of stem
samples – 18 June 2021 and 27 June 2022; adult

emergence – between 25 June and 1 July 2021 (1 ♂, 1
♀), between 17 and 25 July 2022 (2 ♂♂, 4 ♀♀); leg. S.
Belilov; det. M. Kechev.

Distribution: Holarctic species, Europe: Britain,
Bulgaria, Estonia, Finland, France, Germany, Norway,
Russia (central, northwest), Sweden, Switzerland, the
Netherlands (Grichanov, 2007; Pollet, 2011); North
America: Rocky Mountains south to Arizona, northern
Coastal Ranges, boreal Canada, from Ungava south
alongAtlantic Coastal Plain andAppalachians to Geor-
gia (Bickel, 1985).

In Europe, M. pinicola has been found in
coniferous (Pinus and Picea) trees from galleries of Ips
typographus, Hylurgops palliatus (Gyllenhal, 1813)
and Tomicus spp. (Kenis et al., 2004; Hulcr et al., 2005;
Wegensteiner et al., 2015; Sousa, 2019). In North
America it has been found in wide range of coniferous
tree hosts, associated with Scolytidae: Picea
engelmannii Parry ex Engelm., Pinus banksiana
Lamb., P. echinata Mill., P. resinosa Aiton, P. strobus
L., P. taeda L., Pseudotsuga menziesii (Mirb.) Franco
(Bickel, 1985).

Fig. 1. Studied locality in Bulgaria.
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Medetera cf. dendrobaenaKowarz, 1877 (Fig. 3 C)

Material examined: cutting and collection of stem
samples – 18 June 2021; adult emergence – between 25
June and 1 July 2021 (1 ♀); leg. S. Belilov; det. M.
Kechev.

Distribution: Europe: Austria, Belgium, Britain,
Corsica, Czech Republic, France, Germany, Gibraltar,
Greece, Hungary, Ireland, Italy, Spain, the Nether-
lands; Asia: Iraq, Israel (Grichanov, 2007; Pollet,
2011).

Remarks: The species shows the following features
leading to M. dendrobaena: frons and upper part of
epistome dusted pale grey; clypeus only narrowly
dusted at sides; all segments of antennae black (in M.
pinicola scape and pedicel yellow) (Fig. 3 B),
postpedicel more triangular; two rows of dorsocentral
setae; greatest distance between M1+2 and R4+5 3
times as long as that at their tips; anteroventral bristles
at tip of hind femur short. As only a female specimen
was found, the identification remains doubtful for the
moment.
M. dendrobaena has been found from coniferous

(Picea) and deciduous (Fagaceae) trees in galleries of
Ips typographus, Pityogenes chalcographus (Linnaeus,
1761), Taphrorychus bicolor (Herbst, 1793) and

Fig. 2. Larval galleries and exit holes of Ips acuminatus on dead Pinus sylvestris tree.

Fig. 3. RearedMedetera species from Ips acuminatus galler-
ies: A –M. pinicola (male), habitus; B –M. pinicola (male),
antennae; C –M. dendrobaena (female), habitus.
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Trypodendron lineatum (Olivier, 1795) (Kenis et al.,
2004; Hulcr et al., 2005;Wegensteiner et al., 2015).
Medetera spp. have been established as major

predators on scolytid larvae (Bickel, 1985). According
to the author, the genus is of considerable importance
as an agent of biological control. However, there is
insufficient knowledge about the specificity to different
species of scolytids.

In conclusion, it should be noted that the new
records expand the range of trophic associations of M.
pinicola andM. dendrobaena and increase the richness
of the Bulgarian dolichopodid fauna.
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Abstract: Several original descriptions of the Madagascan Dichaetomyia species originating from earlier years do not
correspond to today’s requirements since taxonomic characters which are used today successfully for differentiating species
have received little or no attention in the past. Since the type specimens of some species were currently available for
comparative studies, the descriptions of six species of the subgenus Dichaetomyia s. str. have been updated and supplemented
with notes on the history of the species and some photographs.
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Introduction

Several new species of the genus Dichaetomyia Mal-
loch, 1921 have been described (Zielke, 2020, 2021a–
c) as part of the studies onMadagascan muscids carried
out at IBER since 2015. However, it also turned out
that the identification keys available in the literature for
the Madagascan Dichaetomyia species are not suffi-
ciently discriminating to cover the broad spectrum of
the taxonomic characteristics of the taxa of the genus.
The identification tables currently available distinguish
the species predominantly on the basis of the colouring
of certain body parts. Taxonomic characteristics based
e.g. on morphology and chaetotaxy have received less
attention.As previously reported (Zielke 2020), the use
of inadequate identification keys has already led to sev-
eral misidentifications in the past. Therefore, the vast
majority of recently newly described species have been
compared to the holotypes and/or paratypes of the sim-
ilar looking species. The type material of the Dichaeto-
myia species originating from Madagascar was kindly
made available by various institutions for the duration
of the investigations, thus enabling a thorough study of
the species from this subregion. The intensive examin-
ation of the original specimens of the species in com-
parison with other taxa has also shown that not only the

identification keys, but also the original species de-
scriptions in many cases have significant deficiencies.
This applies not only to the species descriptions from
the last century and older, but also to some species de-
scriptions published in 2006 (Couri et al.). Most ori-
ginal descriptions of Dichaetomyia species rarely con-
tain a systematic compilation of information on
taxonomic characters such as for example chaetotaxy
of frons, thorax, abdomen, the various parts of the legs
and the setulae of wing veins, or morphological data on
the formation of the frons, face and gena, of palpi, pro-
boscis, eyes and facets. Apart from large areas and
parts of the body like thorax, abdomen and wings of
which usually but not always the colouring was men-
tioned, the colouration of small parts of the body such
as palpi, antennal segments, calypters, tegula, ba-
sicosta, halteres, anterior stigma, various parts of the
leg, scutellum, postpronotum or wing veins, etc. were
also not systematically listed. Accordingly, reliable
comparisons of Dichaetomyia species are hardly pos-
sible even on the basis of existing original descriptions.
Due to the availability of holo- and/or paratypes of dif-
ferent species, it made sense to take the opportunity to
revise and update the original description of some spe-
cies based on the types available and to supplement the
description with a few photographs where appropriate.
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For the current contribution, the descriptions of six spe-
cies were rewritten. For example some were either as-
sociated with misidentifications in the past as it was the
case in Dichaetomyia tristis (Zielke, 1972), or the ori-
ginal description is so unspecific that it hardly ad-
equately characterises the underlying species, as is the
case with Dichaetomyia coerulea (Bigot, 1860). In ad-
dition, the only existing lectotype of the latter species is
in a very fragile condition.A revision of the description
therefore preserves the possibility of future comparis-
ons of the taxonomic characters of this species with
similar looking taxa.

Materials and methods

The holotypes and paratypes of four re-described spe-
cies are kindly loaned by the KwaZulu Natal Museum
(KZNM), Pietermaritzburg, SA to IBER for the invest-
igations and will be returned to the museum after the
completion of the study on Dichaetomyia. The lecto-
type of the fifth species comes from the Oxford Univer-
sity Museum of Natural History (OUMNH), Oxford,
United Kingdom and the holotype of the sixth species
of the genus is held by the IBER entomological collec-
tion. Five of the species are characterised by metal-
lically shiny specimens and were originally assigned to
the genus Annaria Zielke, 1972, which is known only
from Madagascar and which was synonymised with
the subgenus Dichaetomyia s. str. Malloch, 1921 by
Pont (1980). The sixth species from the Oxford Mu-
seum is not shiny metallically. However, since the dis-
tinguishing features listed for this species in the only
identification key (Couri et al. 2006) are not entirely
clear, representatives of this species can possibly be as-
signed to the group of metallic-coloured species under
certain lighting conditions. The material was studied
using a Zeiss Stemi SV6 stereomicroscope and images
were created by means of a Zeiss Discovery 8 stereo-
microscope combined with anAxioCam ERc5s camera
as described previously (Zielke 2020, 2021a). Body
length was measured in millimetres (mm). Morpholo-
gical terminology follows McAlpine (1981), but post-
pedicel (Stuckenberg 1999) is used instead of “first fla-
gellomere” as proposed by McAlpine. The lateral
width of the postpedicel of antenna is called “depth”
and refers to the greatest depth of the postpedicel. In-
formation about the width of frons refers to the shortest
distance between the margins of the eyes. The intra-
alar setae of the presutural part of the mesonotum are

named posthumeral and presutural seta respectively. If
the length of setae or hairs of the femur is compared to
the depth of femur, the depth always refers to the point
of insertion of the seta or hair. The anterior width of
frons is measured directly at the upper margin of the
lunule. Reference is made frequently to the article by
Couri, Pont & Penny (2006) on the Madagascan Mus-
cidae with the identification key to the Dichaetomyia
species. For the sake of simplicity, instead of naming
each time the three authors and the year 2006, some-
times only “Couri” is referred to. Likewise, only “over-
view” is used in the text instead of the full title with the
names of all authors.

Results

Dichaetomyia basialaris (Zielke, 1972)

Material examined: ♀ paratype of Annaria basialaris
Zielke, 1972; locality label: “Madagascar Centre, An-
javidilava 2020 m Andringitra Ambalavao
17.-21.01.1958 B. Stuckenberg”. Registration No.:
NMSA-DIP 36600. The paratype was provided by
KZNM. The female is lacking the right front and mid
leg. Small traces of faeces on the type specimen and on
the polyporous-foam needle holder indicate an earlier
infestation with dermestids, an earlier infestation with
fungi cannot be ruled out either. Overall, however, the
paratype is in good condition, showing all essential
taxonomic features.

Redescription (female): Head. Ground-colour red-
dish-brown to brown, some parts densely whitish dus-
ted. Dichoptic; eyes with few scattered small hairs, fa-
cets of about equal size. Frons at vertex about 0.25
times as wide as maximal width of head, slightly
dilated towards the anterior margin of frons; distance
between eyes at level of anterior ocellus about 3.7
times and at anterior margin 4.6 times the distance
between the outer margins of posterior ocelli (Fig. 1).
Fronto-orbital plates of frons at midway about twice as
broad as diameter of anterior ocellus; frontal triangle
slender and sharply tipped somewhat belowmidway of
frons. Parafacial distinctly tapering, at level of antenna
basis at least as broad as depth of postpedicel and at the
lower end about as broad as anterior ocellus, at that
level facial ridge almost three times as wide as parafa-
cial. In profile upper mouth margin in line with pro-
frons. Genal depth below lowest eye margin almost as
broad as depth of postpedicel. When viewed from an-
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terior fronto-orbital plates predominantly dark to black,
about anterior half thinly dusted, frontal vitta reddish
brown in anterior half, darker in upper part, frontal tri-
angle dusted pale, ocellar tubercle dark, parafacials
dusted densely silvery-whitish, face and anterior part
of gena yellowish-brown to ochre, face predominantly
dusted densely whitish, gena sparsely dusted.Antennae
predominantly brown, depending on viewing angle
more or less dusted greyish-white.

Postpedicel about three times as long as depth and
as pedicel. Arista brownish, about 2.5 times as long as
length of postpedicel, longest hairs of arista about as
long as depth of postpedicel. Anterior half of fronto-or-
bital plate with three or four setae and one or two small
interstitial hairs, the anterior seta distinctly stronger
and longer than the upper setae, at midway one or two
small setulae and at upper half at level of anterior ocel-
lus a strong reclinate orbital seta with another orbital
seta slightly below almost as long and strong as the up-
per one. Between eye margin and frontal and orbital
setae a few small proclinate setulae. Parafacial bare.
Vibrissal setae strong and at least twice as long as the
longest surrounding peristomal setae. Lateral surface
of gena reddish-brownish to brown, weakly dusted, up-
per half of surface bare, margin of gena and post-oc-
cipital surface more dusted greyish, covered with dark
setae. Proboscis brown, somewhat dilated towards la-
bella (Fig. 2), prementum matt, slightly dusted, under

certain lighting slightly shiny, labella 1.5 times las ong
as greatest depth of proboscis; palpus brown, clavate,
about as long as prementum.

Thorax. Ground-colour dark green and shiny, de-
pending on incidence of light with some metallic or
dark bluish reflections (Fig. 2). Presutural part of
mesonotum with three broad whitish dusted stripes
tapering and reaching the second presutural dorsocent-
ral setae. Mesonotum predominantly shiny, only at cer-
tain viewing angles dusted greyish with a brownish
tinge. Postpronotum and scutellum concolorous with
mesonotum. The anterior lateral pleura predominantly
concolorous with mesonotum, in certain conditions of
light with a brownish-violet shine, the posterior pleura
brownish with some violet reflections, depending on
angle of viewing all pleura more or less greyish dusted.
Anterior and posterior spiracles brown, the latter with
black setulae at lower margin. Dorsocentrals 2+2; ac-
rostichals 0+1, the seta barely one third as long as pos-
terior dorsocentral seta, presutural acrostichal hairs in
about six irregular rows, hairs of outer rows about as
long as the inner hairs; postpronotal setae 2, the inner
one barely half as long as the outer seta; posthumeral
seta 1, presutular seta 1; notopleural setae 2, posterior
slightly shorter than anterior seta, notopleuron with
very few small black hairs; pre-alar seta about two
thirds as long as posterior notopleural seta; intra-alar
seta 1, supra-alar setae 2, post-alar setae 3. Greater am-
pulla and suprasquamal ridge bare. Prosternum haired,
anepimeron with a tuft of setulae above and some
scattered hairs on the posterior surface. Proepimeral
area, katepimeron and meron bare. Katepisternals 1+2,
the lower one distinctly closer to the posterior seta than
to the anterior one.Anepisternal setae 1+6, setae of row
strong but of varying length, surrounded by several in-
terstitial seta-like hairs not quite as long as the setae.
Scutellum with a pair of strong apical and strong lateral
setae, basal and preapical setae much shorter, but dis-
tinguishable from the longer setulose hairs; lateral sur-
face andmargin to the ventral surface of scutellumwith
some setulae.

Wing. Membrane hyaline with a weak yellowish to
brownish tinge, cross-veins and surrounding mem-
brane not infuscate. Tegula pale brownish-yellow, ba-
sicosta pure yellow, basal part of wing veins - predom-
inantly subcosta, stem vein and basis of cubitus- and
anal-vein - conspicuously yellow and in contrast to the
brownish subsequent parts of the veins (Fig. 2). Costal
spine small, at most twice as long as adjacent bristles.
Vein R4+5 and radial node dorsally bare, ventrally ra-

Fig. 1. ♀ paratype of Dichaetomyia basialaris (Zielke). An-
terior view of head.
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dial node with two small setae. Vein M somewhat di-
verging from vein R4+5, but slightly curved forward to
R4+5 before reaching wing margin. Cross-vein r-m
slightly basad of the point where vein R1 enters costa;
distal cross-vein dm-cu almost straight and very little
oblique. Lower calypter yellow with yellowish margin,
upper calypter transparent with yellowish shimmer and
yellowish margin, lower calypter about 1.5 times as
long as upper calypter. Stem of haltere yellowish, knob
brown.

Legs. Predominantly brown (Fig. 2). Femora more
dark brown, tibiae and tarsi usually brown, but, not as
dark as femur, in certain incidence of light even light
brownish, tarsi under certain light condition with a yel-
lowish tinge. Pulvilli and claws well developed but
clearly shorter than the associated tarsomere. Fore
femur with complete rows of posterodorsal, posterior
and posteroventral setae, the posterodorsals and pos-
teriors almost as long as and posteroventrals as long as
depth of femur. Fore tibia with a median posterior seta
longer than diameter of tibia. Mid femur with a com-
plete row of posteroventral hairs about half as long as
depth of femur, preapically with an anterodorsal, and
three posterior to posterodorsal and almost dorsal
setae. Mid tibia with two strong posterior setae, longer
than the diameter of tibia. Hind coxa bare on posterior
surface. Hind femur with complete row of strong
anterodorsal setae, in apical half two or three somewhat

shorter anteroventral setae, preapically two strong pos-
terodorsal to dorsal setae. Hind tibia without distinct
posterodorsal seta, in middle third one strong antero-
dorsal seta slightly longer than diameter of tibia and
two weaker anteroventral setae barely as long as dia-
meter of tibia, opposite of the anteroventrals one small
but distinct posterodorsal seta at least half as long as
diameter of tibia.

Abdomen. All tergites dark bluish-green (Fig. 2),
not dusted and without any particular pattern, tergite
five without yellow marking, apical half at certain
viewing angle with brass reflections, anterior part of
syntergite 1+2 depending on condition of light brown-
ish or brass. Ventral parts of tergites concolourous with
the upper surface. Tergites densely covered with small
hairs, only very few discal and marginal setae, mainly
laterally, not much longer than the short hairs. Sternites
brownish; sternite 1 laterally with very few hairs.

Female genitalia not investigated.
Measurements. Length of body about 8.2 mm;

length of wing about 8.4 mm.
Previous misidentifications: A specimen of an

unidentifiable Dichaetomyia female and five speci-
mens of Dichaetomyia zuparkoi Zielke, 2020 were
wrongly assigned in the past (Couri et al. 2006) to D.
basialaris, although only the latter species is marked
by conspicuously yellow coloured veins at the wing
basis.

Dichaetomyia coerulea (Bigot, 1859)

Material examined: ♀ lectotype, marked with five
labels, the inscriptions taken verbatim: 1. “Aricia
coerulea Bigot, 1859, Madagascar”; 2. “Aricia
coerulea Bigot 1859 t.Ackland 1967”; 3. “S. coerulaea
EX. COL. BIG.”; 4. “LECTOTYPE ♀ Aricia coerulea
Bigot 1860 des. by A. C. Pont 1997”; 5. on top of all
other labels a round label with the inscription
“LECTOTYPE”. The designation of the female
specimen as lectotype was published by Pont in 2000
and it was loaned for comparison from the OUMNH.
The female is lacking postpedicels of antennae and the
left front leg, in addition the head is preserved in a
gelatine capsule.

History: Bigot (1860) described a female specimen
collected by Coquerel in Madagascar and, based on its
characteristics, assigned it to the genus Aricia
Robineau-Desvoidy, 1830. In addition, he reported also
on other taxonomic characters. Among others he also

Fig. 2. ♀ paratype of D. basialaris. Lateral view: Predomin-
antly dark legs; scutellum and postpronotal lobes concolour-
ous with mesonotum; wing basis conspicuously yellow, stem
vein (sv) and basis parts of neighbouring veins yellow, con-
trasting to subsequent brown parts of veins.
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informed that the postpedicel is four times as long as
the pedicel. This information is significant because
Stein (1907) stated that the antennae were missing
when he shortly characterised the same specimen and
confirmed that it belongs to the genus Spilogaster
Macquart, 1835. Pont (1980) transferred the species to
the genusDichaetomyia described byMalloch in 1921.
Since apparently no type specimen of the species exis-
ted, Pont (2000) then designated the specimen that was
already characterised by Bigot and Stein, as lectotype,
which, in addition to the missing antennae, also had
lost its left front leg. In Couri’s identification key, D.
coerulea is characterised by the couplets “7) metallic
blue, green, purple, or blue-grey flies... 8” and “8) blue-
grey flies with three broad longitudinal vittae of grey
pollination on mesonotum... D. Coerulea”. However,
as this distinction is not sufficiently specific, the
OUMNHwas asked to make the lectotype available for
comparative investigation. The request was kindly
granted and the specimen was received with the head
detached from body and held in gelatine capsule on
pin. Considering that the lectotype has become increas-
ingly fragile since the species was described in 1860, in
addition to the urgently needed redescription, more
taxonomic criteria of the specimen have also been doc-
umented photographically than for the other species.

Redescription (female): Head. Ground-colour
dark, partially greyish-white dusted. Dichoptic; eyes
without clearly enlarged facets. Frons slightly dilated
towards its anterior margin; at level of vertex about
0.25 times as wide as maximal head width; at level of
anterior ocellus about 3.6 times and at anterior margin
of frons 4.5 times as wide as the distance between the
outer margins of posterior ocelli (Fig. 3). Fronto-orbital
plates at narrowest barely as broad as distance between
outer margins of posterior ocelli; anterior tip of ocellar
triangle extended as thin line practically reaching an-
terior margin of frons. In profile upper mouth margin in
line with profrons. Parafacial distinctly tapering over
the length, at level of antenna basis at least half as
broad as pedicel and at the lower end barely as broad as
anterior ocellus.

Antenna according to Stein (1907) and Pont (2000)
absent, however that is true only for postpedicel.
Pedicel is present and is used for ratio calculations,
which are usually based on the depth of postpedicel.
According to Bigot (1860) postpedicel is four times as
long as pedicel. Genal depth below lowest eye margin
about as broad as width of pedicel. When viewed from
anterior fronto-orbital plates, frontal vitta and parafa-

cials predominantly dark at some points of viewing
weakly greyish dusted. Based on the remaining small
setae of the head and of the scars of lost setae the fol-
lowing described chaetotaxy of the head is very likely.
Anterior half of fronto-orbital plate with one strong and
long anterior frontal seta and two or three smaller setae
above, few small interstitial hairs between the frontal
setae; upper half with two distinct reclinate orbital
setae, the longer one about at level of anterior ocellus,
the smaller one, about half as long, slightly more an-
terior, between eye margin and the row of longer setae
a row of small setulae almost all along the fronto-or-

Figs 3–4. ♀ lectotype of Dichaetomyia coerulea (Bigot). (3)
Anterior view of detached head. Only postpedicel is missing,
pedicel (p) is very well preserved; parafacial (pf) very nar-
row. (4) Lateral view of head. Apical part of palpus (pa) dis-
tinctly paler than the basal part.
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bital plate. Parafacial bare. Vibrissal setae strong and
about 1.5 times as long as the longest surrounding
peristomal setae. Upper half of lateral surface of gena
bare or at most with few small setulae, lower surface
and post-occipital surface dark, greyish dusted and
with dark setulose hairs. Proboscis not conspicuously
long, prementum brown, somewhat dusted, length of
labella about twice as long as anterior depth of probos-
cis; palpus dark brown, at apical third paler, longer than
prementum and weakly clavate (Fig. 4).

Thorax. Ground-colour dark brown, in certain light
conditions almost blackish (Figs 5, 7), depending on
the incidence of light, slightly shiny in places, and with
a certain light quality with a very weak dark bluish
shimmer (Fig. 9). Mesonotum in posterior view pre-

dominantly deep dark brownish, somewhat shining and
depending on angle of light sparsely greyish-brownish
dusted, presutural part with three broad longitudinal
stripes grey densely dusted grey (Fig. 6) and tapering
strongly in the postsutural part of mesonotum reaching
midway between anterior and posterior postsutural
dorsocentral setae, lateral surface between intra-alar
and supra-alar setae at certain viewing angles weakly
greyish dusted. Scutellum concolourous with
mesonotum somewhat more shiny. All pleura brown
usually somewhat shiny, in anterior view pale brown-
ish dusted.

Anterior and posterior spiracle dark, the latter with
black setulae at lower margin. Dorsocentrals 2+2; ac-
rostichals 0 + 1, seta barely half as long as posterior
dorsocentral seta, presutural acrostichal hairs in about
six irregular rows, hairs of outer rows about as long as
those of inner rows; two postpronotal setae, the outer
seta lacking but the diameter of scar at least twice as
long than the diameter of the inner seta; posthumeral
seta 1, much shorter than the presutural seta. two no-
topleural setae, anterior one little longer than the pos-
terior one, pre-alar seta more than half as long as pos-
terior notopleural seta; two intra-alar setae, the anterior
much shorter than the posterior seta, two supra-alar
setae, three post-alar setae. Greater ampulla without
distinct setulae, suprasquamal ridge bare. Prosternum
haired, anepimeron with a tuft of setulae above and
some scattered seta-like hairs on the posterior surface.
Proepimeral area and katepimeron bare, meron without
hairs but with few small setulae above hind coxa.
Katepisternals 1+2, the lower one distinctly closer to
the posterior seta than to the anterior one. Posterior
margin of anepisternum at basal third with one seta,
and at upper third with three strong setae and with
some shorter interstitial seta-like hairs. Scutellum with
a pair of strong apical and strong lateral setae, basal and
preapical setae not much longer than the longer seta-
like ground-hair, lateral surface including the margin to
ventral surface with few setulae.

Wing. Membrane with a strong brownish shimmer,
cross-veins and surrounding membrane not infuscate.
Tegula and basicosta brown, veins yellowish-brown-
ish, basal parts of veins not contrasting to the sub-
sequent parts. Bristles of costa of about same length,
costal spine usually barely distinguishable from and at
most twice as long as adjacent bristles. Radial node and
basal part of vein R4+5 dorsally with about four dis-
tinct setulae (Fig. 10), ventrally radial node with few
small setulae and vein R4+5 with a complete row of

Figs 5–7. ♀ lectotype of D. coerulea. (5) Lateral view. Body
colour of thorax and abdomen predominantly brown, some-
what shiny in places, lower calypter (c) of left side greyish
matt with broad pale margin. (6) Posterodorsal view of
thorax. Ground-colour brown with three broad longitudinal
stripes, densely dusted and extending up to the posterior part
of postsutural mesonotum. (7) Posterodorsal view of abdo-
men; under the current incidence of light the left part of ab-
domen appears brown similar to the body colouration shown
in Fig. 5, the right half of the abdomen however is dark
brown to blackish, both sides are shiny in places.
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strong setulae about reaching or even slightly exceed-
ing cross-vein r-m (Fig. 11). Vein M somewhat diver-
ging from vein R4+5, but slightly curved forward to
R4+5 before reaching wing margin. Cross-vein r-m
distinctly basad of the point where vein R1 enters
costa; distal cross-vein dm-cu sinusoid and oblique.
Both calypters roundish, dark brownish-grey transpar-
ent, margins brown depending on angle of light darker
or paler than surface of calypter (Fig. 8), lower calypter
almost twice as long as upper calypter. Stem and knob
of haltere brown, basis of stem yellowish.

Legs. Coxae, trochanters and femora predomin-
antly brown, at certain light conditions coxae with a
yellowish shine, tibiae and tarsi yellowish-brownish or
depending on condition of light even yellowish.
Pulvilli and claws well developed about half as long as
the corresponding tarsomere. Fore femur with com-

plete rows of posterodorsal, posterior and posterovent-
ral setae, posteroventrals longer than depth of femur,
posterodorsals and posteriors at most as long as depth
of femur. Fore tibia with a median posterior seta, some-
what longer than diameter of tibia. Mid femur with at
least two posteroventral hair-like setae in basal half at
least about as long as depth of femur, preapically with a
short anterodorsal and three longer posterior to pos-
terodorsal setae. Mid tibia with two strong posterior
setae somewhat longer than the diameter of tibia. Hind
coxa bare on posterior surface. Hind femur with com-
plete row of strong anterodorsal setae, in apical third
two strong anteroventral setae, and in basal half two
anteroventral and one posteroventral hair-like setae
about as long as depth of femur; preapically two strong
posterodorsal to dorsal setae. Hind tibia without dis-
tinct posterodorsal seta, at middle third one antero-
dorsal about as long as diameter of tibia and two
slightly weaker anteroventral setae.

Abdomen. Macroscopically depending on quality
of light dark brownish to dark, somewhat shiny in
places with a more or less bluish sheen (Figs 8, 9). Mi-
croscopically without specific pattern, predominantly
shiny dark brown to deep dark brown, depending on in-
cidence of light (Figs 5, 7), only very sparsely brown-

Figs 8–9. ♀ lectotype of D. coerulea. (8) Calypters of right
side at a different incidence of light, predominantly brown-
ish matt with a brownish broad margin; lateral part of an-
terior tergites with a bluish shine (bs) in places. (9) Left side
of thorax and abdomen with small areas of bluish shimmer
(bs).

Figs 10–11. ♀ lectotype of D. coerulea, right wing. (10)
Dorsal surface with distinct setulae on radial node (rn) and
basis of vein R4+5. (11) Ventral surface with a row of setulae
on vein R4+5, arrows pointing to the setae posterior of cross-
vein r-m.
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ish-grey dusted. Tergite 3 with a row of short but dis-
tinct marginals, the marginals of tergite 4 are somewhat
longer and tergite 5 with a row of long marginals
(mainly left as scars) and an irregular row of discals.
Sternites brown, somewhat shiny; sternite 1 laterally
with some seta-like hairs.

Female genitalia. Not examined.
Measurements. Length of body about 7.5 mm;

length of wing about 6 mm.
Male not known.
Inconsistencies: The characterisation of D. coe-

rulea in the determination table of the overview is un-
specific due to an ambiguous wording. The statement
in couplet 7) “metallic blue, green, purple, or blue-grey
flies... 8” includes, on the one hand, “any metallic-ap-
pearing blue, green, violet, or blue-grey flies”. Another
possible interpretation is that “metallic blue, green, and
purple flies or non-metallic-looking blue-grey Di-
chaetomyia specimens run to couplet 8”. Although the
authors probably meant the latter option, it cannot be
ruled out that some dipterologists will follow the first
option. Dichaetomyia coerulea specimens in the sense
of Couri’s definition would then be excluded from
couplet 8. Inconsistencies with regard to body colour
exists also between the early characterisations of the
specimen by Bigot (1860) and Stein (1907) and the
current observations on the lectotype. When Pont
(2000) designated the specimen as lectotype of D. co-
erulea, he confirmed the deficiencies noted by Stein,
but did not comment on any taxonomic feature. Bigot
described the colouration of the thorax as shiny dark
blue, with grey pollinosity, especially on the sides, and
with three broad longitudinal bands that are densely
dusted grey, fading posteriorly. Furthermore, the scu-
tellum was shiny blue, and the pleura were brownish
black with grey pollinosity; abdomen was blue and
fairly shiny, the ventral side of the abdomen of the
same colour as the dorsal surface but with a greyish
base. Calypters were grey with black margins, halteres
dark, the base of the stem pale brown. Stein commen-
ted on body colour in the very brief characterisation of
the species’only female as follows. Palpi black, thorax,
scutellum and abdomen black-blue, thorax seen from
behind dusted in the front part so that four stripes were
visible. Calypters almost blackish with an even darker
margin, halteres dark with a lighter stem. Both authors
give practically no information worth mentioning
about the chaetotaxy of the lectotype. Whereas Bigot
reports shiny dark blue mesonotum, scutellum and ab-
domen and dark brown pleura, Stein speaks of black-

blue thorax, scutellum and abdomen. The current ex-
amination revealed a predominantly brown to dark
brown coloration (Figs 5–7) not only of the pleura as
also observed by Bigot, but also of the body parts de-
scribed by the two earlier authors as shiny dark bluish.
In the current investigations only in certain lighting
conditions the colour was almost blackish (Fig. 7) and
a little shiny in places. A bluish tinge as described by
Bigot was in general not visible, apart from small local
areas of the body (Figs 8–9) that were usually slightly
indented. However, when the specimen was viewed
macroscopically in sunlight, the body colour appeared
significantly darker with some bluish tinge. Possibly
the differences in body colours observed can be ex-
plained by the light sources used. Bigot’s and Stein’s
observations were made 160 and 110 years ago, re-
spectively. The light sources applied by the authors are
not known, even sunny daylight may have been used.
However, the quality of light available at that time cer-
tainly differs from the lighting options used today for
microscopy and photography of flies. The differences
observed in the colouring of the calypters and palpi
may also be explained by the different incidence and
quality of light. As shown (Figs 5, 8) different viewing
angles result in differently coloured calypters of the
same fly. For future comparisons, the current redescrip-
tion should probably be taken as basis, since new in-
vestigations will most likely be carried out with light
sources that are closer to today’s standard.

Dichaetomyia frontata Couri, Pont & Penny, 2006

Material examined: ♂ holotype of Annaria frontalis
Zielke, 1972; locality label reads: “Madagascar Centre,
Ambohitantely 1,600 m, det Ankazobe, January 1958
B. Stuckenberg” (the date of collecting has since been
cut out of the label. It was therefore taken from the ori-
ginal description of the species.) Registration No.:
NMSA-DIP 36579. The holotype was loaned by
KZNM. The holotype is in a good shape, some major
setae of the thorax are missing, however, the scars are
clearly visible. Tergite 5 has been removed when ex-
tracting the male genitalia in previous years (Zielke
1972).

History: Due to the synonymisation of Annaria
with Dichaetomyia by Pont (1980) the species name is
now a junior secondary homonym of Dichaetomyia
frontalis (Stein, 1918). It was renamed Dichaetomyia
frontata by Couri, Pont & Penny in 2006.
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Redescription (male): Head. Ground-colour dark,
depending on incidence of light more or less greyish-
white dusted. Eyes with few scattered small hairs, fa-
cets next to frons only slightly larger than those on the
outer side of eye; shortest distance between eyes about
as wide as diameter of anterior ocellus (Fig. 12). Width
of fronto-orbital plate at shortest distance between eyes
barely half as wide as diameter of anterior ocellus;
fronto-orbital plates touching at middle third of frons
and separated by narrow triangular-shaped frontal vitta
at the anterior and upper third.

In profile mouth margin in line with profrons. Para-
facial weakly tapering, at level of base of antenna about
half as wide as depth of postpedicel, at lower part
barely as wide as anterior ocellus. Parafacial bare, on
lower third of facial ridge few small fine setulae recog-
nizable, not strikingly dark coloured. Genal depth be-
low lowest eye margin about two thirds as wide as
depth of postpedicel. In anterior view fronto-orbital
plate, face, parafacial and anterior surface of genae
dark with whitish-grey pollinosity, anterior triangular-
shaped frontal vitta and ocellar tubercle contrasting
brown and dark respectively. Antennal segments pre-
dominantly brownish, depending on viewing angle
dusted greyish-white, basis of postpedicel with a very
narrow yellowish base. Postpedicel slightly more than
three times as long as deep and at least two and a half
times as long as pedicel. Arista yellowish-brownish,
not conspicuously dilated at basis, approximately twice

as long as length of postpedicel, longest dorsal hairs of
arista about one and a half times as long as depth of
postpedicel. Fronto-orbital plate with three well de-
veloped setae, upwards of declining length and with
few shorter interstitial hairs on the anterior third of
frons and one or two significantly short setulae at the
middle third, at the level of the anterior tip of the ocel-
lar triangle a strongly reclinate orbital seta with a
slightly shorter reclinate seta somewhat below, both re-
clinate setae distinctly weaker than the anterior fronto-
orbital setae. Vibrissal setae strong and about twice as
long as the longest surrounding peristomal setae. Lat-
eral surface of gena brown barely dusted, postgenal
and occipital surface dark, with sparse grey dust and
dark seta-like hairs. Proboscis brown and slender, pre-
mentum brown, depending of viewing angle somewhat
shiny or densely dusted; length of labella at least twice
as long as depth of proboscis, palpus brown not dark
brown, apically somewhat darkened, weakly clavate,
about as long as prementum.

Thorax. Ground-colour shiny dark greenish-blue to
brownish-violet. Mesonotum depending on incidence
of light more greenish or bluish-violet (Figs 13, 14), in
direct posterior view anterior half brownish-grey dus-
ted, presutural part with three broad longitudinal stripes
dusted greyish-white, reaching the transverse suture,
the paramedian stripes tapering towards the suture, the
broad median stripe unchanged in width, all three
somewhat exceeding the suture; at certain viewing
angle postpronotum also somewhat dusted greyish.
Postalar area in certain conditions of light somewhat
brownish, scutellum uniformly predominantly violet
(Fig. 13). All pleura depending on point of viewing
shiny (Fig. 14) or more or less greyish dusted, anterior
pleura bluish-greenish-violet with strong brown shim-
mer, posterior pleura predominantly brownish, at cer-
tain viewing angles with weak violet reflections. An-
terior spiracle ochre-brown to brown (Fig. 14),
posterior spiracle dark brownish with several black
setulae on the lower margin. Dorsocentrals 2+2; ac-
rostichals 0 + 1, the acrostichal seta distinctly weaker
than posterior dorsocentral seta, presutural acrostichal
hairs in about eight irregular rows, hairs of the rows
about equally long; two postpronotal setae, the outer
one stronger and almost one and a half times as long as
the inner one; one post humeral seta and one presutural
seta, both strongly developed, the presutural much
longer, two notopleural setae, anterior one somewhat
longer, notopleuron with a few small black hairs; pre-
alar seta distinct, about two thirds as long as posterior

Fig. 12. ♂ holotype of Dichaetomyia frontata Couri, Pont &
Penny.Anterior view of head.
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notopleural seta; scars of two intra-alar setae recogniz-
able, two supra-alar and three post-alar setae. Greater
ampulla without distinct setulae, suprasquamal ridge
bare. Prosternum haired, anepimeron with a tuft of
setulae above and scattered seta-like hairs on the pos-
terior surface. Proepimeral area, katepimeron and
meron bare. Katepisternals 1+2, the lower one dis-
tinctly closer to the posterior seta than to the anterior
one; anepisternals 1+5, the setae of the posterior row
varying in length and surrounded by several shorter in-
terstitial seta-like hairs, the anterior upper anepisternal
seta weak, barely one third as long as the longest seta
out of the posterior row. Scutellum with strong apical
and lateral setae, basal and subapical setae barely

longer than the longest hairs of ground-hair; lateral sur-
face of scutellum including the margin to the ventral
surface with setulae.

Wing. Membrane hyaline, with a distinct yellowish
to brownish shimmer depending on incidence of light,
cross-veins and surrounding membrane not infuscate.
Tegula predominantly dark brown, basicosta brown,
base of the wing-veins strikingly yellow (Figs 13, 14)
strongly contrasting to the subsequent brown parts of
the veins. Costal spine short and not prominent, at most
twice as long as adjacent bristles. R4+5 dorsally bare,
ventrally radial node and the very base of vein R4+5
with a few small setulae. Vein M somewhat diverging
from vein R4+5, but slightly curved forward to R4+5
before reaching wing margin. Cross-vein r-m slightly
basad of the level where vein R1 enters costa; distal
cross-vein dm-cu somewhat sinuous and oblique. Ca-
lypters yellowish transparent, margins yellow, the
lower calypter about one and a half times as long as the
upper one. Haltere stem yellow, knob ochre.

Legs. Coxae, trochanters, femora, tibiae and tarsi
yellow (Fig. 14). Pulvilli and claws well developed but
not as long as associated tarsomere. Fore femur with
complete rows of posterodorsal, posterior and poster-
oventral setae; the setae about as long as depth of the
femur. Fore tibia with a median posterior seta about
one and a half times as long as diameter of tibia. Mid
femur with a row of posteroventral seta-like hairs along
its entire length, the hairs of basal half about as long as
of depths of femur, of apical half distinctly shorter,
preapically a short anterodorsal and three strong pos-
terior to posterodorsal setae. Mid tibia with two pos-
terior setae longer than the diameter of tibia. Hind coxa
bare on posterior surface. Hind femur with complete
row of strong anterodorsal setae, at apical third four or
five strong anteroventral setae, preapically two strong
posterodorsal to dorsal setae. Hind tibia without long
posterodorsal seta, at middle third with one strong
anterodorsal seta distinctly longer than diameter of
tibia and usually two weaker anteroventral setae, about
at the same level a short posterodorsal seta, barely as
long as diameter of tibia.

Abdomen. Predominantly shiny dark green with
brass reflections (Fig. 13), anterior part of dorsal sur-
face of syntergite 1+2 brownish violet and laterally
completely violet, the remaining tergites dorsally, later-
ally and ventrally shiny green, dorsally with distinct
brass reflections. Tergite five lacking as consequence of
previous extirpation of hypopygium, according to ori-
ginal description of the species (Zielke 1972) the ter-

Figs 13–14. ♂ holotype of D. frontata. (13) Dorsal view.
Scutellum predominantly violet; abdomen with brass reflec-
tions; basal parts of wing veins yellow (for example stem
vein = sv) and in contrast to the brownish-yellow subsequent
parts of veins. (14) Lateral view. Yellow legs; postpronotal
lobe concolourous with mesonotum; basal part of wing con-
spicuously yellow.
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gite was marked with a yellow apical band. Tergite 3
laterally with long marginal setae, dorsally only few
short marginals, tergite 4 with a row of strong margin-
als and laterally few strong discals; no information
available on tergite 5 as the major part was destroyed
by the dissection. Sternites brown, sternite 1 haired.

Male genitalia were pictured in the original de-
scription (Zielke 1972).

Measurements. Length of body about 8 mm; length
of wing about 8.5 mm.

Dichaetomyia rangeri (Zielke, 1973)

Material examined: ♂ holotype of Annaria rangeri
Zielke, 1973; locality label: “Madagascar D.-S., Mtge.
d’Ambre 24.V.58 F. Keiser”. The holotype is located in
the entomological collection of IBER. Apart from the
fact that the left mid leg is missing the specimen is very
well preserved.

History: After Pont integrated the genus Annaria
intoDichaetomyia,Couri et al. synonymisedDichaeto-
myia scutellaris (Zielke, 1974) withDichaetomyia ran-
geri (Zielke, 1973) without comparing specimens or at
least the descriptions of the two species. The authors
then identified and recorded severalDichaetomyia spe-
cimens, which were actually D. scutellaris, as D. ran-
geri. Since both species differ significantly from each
other, D. scutellaris was reactivated as an independent
species (Zielke 2016). The name, however, was re-
placed by Dichaetomyia perineta Zielke, 2016 since
the epithet “scutellaris” was preoccupied by Dichaeto-
myia scutellarisMalloch, 1928. The original speciesD.
rangeri still existed, but since the name was misapplied
by Couri for the present D. perineta, the original D.
rangeri and its taxonomic features were not considered
in the overview on the Malagasy Muscidae and in the
identification key for the genus, respectively. The spe-
cies was fallen into complete oblivion for the period
from 2006 to 2016.

Redescription (male): Head. Ground-colour pale
brownish (Fig. 15), depending on viewing angle more
or less dusted greyish-white. Holoptic; eyes very large
with very few scattered microscopic hairs, facets near
to frons somewhat enlarged; shortest distance between
eyes at most as wide as diameter of the anterior ocellus.
Fronto-orbital plates touching along middle third of
frons, lower and upper third each with a small triangu-
lar shaped frontal vitta, narrowest width of fronto-or-
bital plate less than half the diameter of anterior ocel-

lus. Parafacial almost parallel sided, at level of base of
antenna throughout to the lower part of parafacial
about as wide as diameter of anterior ocellus. Facial
ridge in lower third about two thirds as wide as depth of
postpedicel. In profile upper mouth margin in line with
profrons. Genal depth below lowest eye margin very
narrow since the eye extends almost to the lower mar-
gin of gena (Fig. 15).

Depending on incidence of light fronto-orbital
plate and parafacial yellowish-brown or dusted
greyish-white, frontal vitta, where present, somewhat
contrasting reddish-brown, face and facial ridge very
pale or sparsely dusted whitish, peristomal area and
gena pale reddish-brown, not dusted. Antennae light
brown dusted greyish-white, pedicel at certain viewing
angle partly yellow (Fig. 15). Postpedicel about three
times as long as deep and slightly more than twice as
long as pedicel. Basis of arista dark brown and slightly
dilated, otherwise brownish, more than twice as long as
length of postpedicel, longest dorsal hairs of arista
about twice as long as depth of postpedicel. Fronto-
orbital plate with about three setae and a few interstitial
hairs in the anterior third, on middle third of frons
about two small setulae and in the upper third at the
level of the anterior tip of the ocellar triangle a reclinate
seta, not very strong, and a smaller reclinate seta, about
half as long as the upper one, closely below. Parafacial
and anterior surface of gena bare. Facial ridge with

Fig. 15. ♂ holotype of Dichaetomyia rangeri (Zielke). An-
terior view of head.
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some tiny setulae in lower half, not conspicuous but
clearly detectable. Ocellar seta well developed, about
twice as long as inner and outer vertical setae and about
as long but not as strong as the anterior fronto-orbital
seta. Vibrissal setae strong and somewhat longer than
twice the length of the longest surrounding peristomal
setae. Lateral surface of gena where present and post-
occipital surfaces reddish-brown and with long dark
setae. Proboscis not conspicuously long and rather
slender, brown, prementum brown somewhat shiny,
sparsely dusted; length of labella about one and a half
times as long as maximal depth of proboscis; palpus
pale brown depending on conditions of light with a
more or less yellowish tinge, predominantly slender
only weakly clavate and somewhat longer than
prementum.

Thorax. Ground-colour violet with predominantly
bluish reflections (Fig. 16). Mesonotum uniformly
shiny violet, in postero-dorsal view presutural part with
a broad median longitudinal stripe densely dusted
whitish-grey and reaching the transverse suture, two
paramedian stripes dusted greyish and tapering
towards the suture, in lateral view slightly exceeding
the transverse suture. Scutellum uniformly violet,
somewhat darker than the mesonotum and bluish
reflections more distinct (Fig. 17). In direct posterior
view mesonotum largely densely dusted whitish.
Postpronotum and the area around the anterior spiracle
strikingly yellow (Fig. 16), in contrast to the adjacent
violet anterior part of mesonotum and the surrounding
pleura. Pleura predominantly concolourous with the
violet mesonotum, apart from the shiny brown meron.
At certain viewing angles the pleura more or less
dusted whitish. Anterior spiracle yellow, posterior
spiracle brownish with dark setae at lower margin.
Dorsocentrals 2+2; acrostichals 0 + 1, seta barely half
as long as posterior dorsocentral seta; two postpronotal
setae, the outer one about twice as long as the inner
seta; posthumeral seta 1, presutural seta 1, at least twice
as long as the posthumeral seta; two notopleural setae,
anterior one somewhat longer, notopleuron with very
few small black hairs; pre-alar seta distinct, about half
as long as posterior notopleural seta; intra-alar setae 1,
the anterior one not detectable; supra alar setae 2, the
posterior seta weak and short, post-alar setae 3. Greater
ampulla without distinct setulae, suprasquamal ridge
bare. Prosternum haired, anepimeron with a tuft of
setulae above and some scattered hairs on the posterior
surface. Proepimeral area, katepimeron and meron
bare. Katepisternals 1+2, the lower one distinctly

closer to the posterior seta than to the anterior one.
Anepisternal setae 1+5, the posterior setae varying in
length, interstitial seta-like hairs much shorter.
Scutellum with a pair of strong apical and strong lateral
setae, basal seta and preapical seta much weaker and
barely distinguishable from the longer seta-like
ground-hairs; lateral surface and margin to the ventral
surface with some setulae.

Wing. Membrane hyaline with a weak brownish
shimmer, cross-veins and surrounding membrane not
infuscate. Tegula dark yellow, basicosta pale yellow,
veins at wing basis strikingly yellowish (Figs 16, 17),

Figs 16–17. ♂ holotype of D. rangeri. (16) Lateral view.
Legs brown, but not dark brown; postpronotum (ppr) and the
area around and the anterior spiracle strikingly yellow; wing
base (wb) conspicuously yellow. (17) Dorsal view.Abdomen
with a brownish area (bp) on syntergite 1+2 and partly at the
base of tergite 3; basal parts of wing veins yellow (for ex-
ample stem vein = sv) and in contrast to the darker sub-
sequent parts of veins.
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subsequent parts of veins contrastingly brown. Costal
spine about twice as long as neighbouring bristles, but
not prominent. Vein R4+5 and radial node dorsally
bare, ventrally with one or two setulae on the basis of
R4+5. Vein M somewhat diverging from vein R4+5,
but slightly curved forward to R4+5 before reaching
wing margin. Cross-vein r-m at least at the level or
even slightly apicad of the point where vein R1 enters
costa; distal cross-vein dm-cu weakly curved and
weakly oblique. Both calypters whitish transparent,
margins white at most with a very weak yellowish
tinge, lower calypter at most one and a half times as
long as upper calypter. Stem of haltere dark yellow to
brownish, knob brownish.

Legs. Coxae, trochanters and femora brown (Fig.
16), not dark brown, femora at certain incidence of
light pale brownish with a yellowish shine, tibiae yel-
lowish to brownish, depending on light incidence, tarsi
more dark yellowish. Pulvilli and claws well developed
but not as long as the corresponding tarsomere. Fore
femur with complete rows of posterodorsal, posterior
and posteroventral setae, the posterodorsals and pos-
teriors distinctly shorter than the posteroventral setae.
Fore tibia with a median posterior seta more than twice
as long as diameter of tibia. Mid femur in basal two
thirds with a row of posteroventral hairs almost as long
as depth of femur, preapically with an anterodorsal seta
and one almost dorsal and two posterior to postero-
dorsal setae. Mid tibia with two strong posterior setae,
almost twice as long as diameter of tibia. Hind coxa
bare on posterior surface. Hind femur with complete
row of strong anterodorsal setae and only one strong
anteroventral seta in apical third, two or three slightly
elongated anteroventral hairs may be adjacent, preapic-
ally two strong posterodorsal to dorsal setae. Hind tibia
without distinct posterodorsal seta, at middle third one
strong anterodorsal seta slightly longer than and two
weaker anteroventral setae about as long as diameter of
tibia.

Abdomen. Tergites depending on viewing angle
predominantly shiny violet or shiny dark bluish with
strong violet reflections, syntergite 1+2 and anterior
half of tergite 3 at certain incidence of light more pale
brownish, tergite 5 with a very narrow yellowish apical
band and a poorly defined equally narrow yellow me-
dian stripe (Fig. 17). When viewed directly from pos-
terior or lateral dorsal surface of abdomen partly whit-
ish dusted. All tergites laterally and ventrally more
shiny bluish, sternites brownish; sternite 1 laterally
with several longer seta-like hairs.

Male genitalia. The determination of the species is
not based on characters of genitalia. Thus, it has been
refrained from extracting the genitalia to avoid inflict-
ing damage on the only available male specimen.

Measurements. Length of body about 7 mm; length
of wing about 6.4 mm.

Previous misidentifications: Couri et al. (2006)
recorded 17 specimens of D. rangeri of which the re-
check of 16 specimens (Zielke 2020) revealed that four
specimens belonged to Helina flavomaculata Couri,
Pont & Penny, 2006, eleven specimens were D.
perineta and one male is a representative of
Dichaetomyia mikeana, a recently (Zielke, 2022)
described new species.

Dichaetomyia tristis (Zielke, 1972)

Material examined: ♂ holotype of Annaria tristis
Zielke, 1972; locality label: “Madagascar Centre, An-
javidilava 2020 m Andringitra Ambalavao
17.-21.01.1958 B. Stuckenberg”. Registration No.:
NMSA-DIP 36771. 1 ♂ and 2 ♀♀ paratypes of Anna-
ria tristiswith same locality label as holotype, the ♂ re-
gistered as NMSA-DIP 81786 and the females with re-
gistration numbers NMSA-DIP 81787 and NMSA-DIP
81788, respectively. All type specimens were kindly
loaned by the KZNM. Both knobs of the halteres of the
holotype are missing. Apparently they have been des-
troyed by dermestids. The colour of the haltere heads
was given as brown in the first description of the spe-
cies and is confirmed in the paratypes. Apart from
some contamination with traces of faeces and some re-
mains of mycelium (?), the holotype is in good condi-
tion and shows all taxonomic characters well. The male
paratype is less contaminated, but the right mid leg is
missing, tergite 5 has been removed when extracting
the male genitalia in previous years. The extremities of
both female paratypes are complete. However, the
paratype with the registration number 81788 is soiled
with small traces of faeces and remains of mycelium
and some large bristles are missing. The female with
the number 81786, on the other hand, is in good and
practically unpolluted condition. Dichaetomyia tristis
is the type-species of genus Annaria.

Redescription (male): Head. Ground-colour dark
brownish to blackish, depending on incidence of light
more or less silvery-white dusted (Fig. 18). Holoptic,
eyes with several scattered small but clearly visible
hairs, facets next to frons somewhat larger than those
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on the outer side of eye; shortest distance between eyes
about one and a half times as wide as the diameter of
anterior ocellus. Fronto-orbital plate at shortest
distance between eyes slightly wider than half the
diameter of anterior ocellus; fronto-orbital plates
separated by a narrow frontal vitta with the shortest
width less than half as wide as the narrowest width of
fronto-orbital plate. Parafacial at level of basis of
antenna barely as wide as depth of postpedicel,
tapering slightly toward lower half, where parafacial
and facial ridge separate, about as wide as anterior
ocellus. Facial ridge in lower third about as wide as
depth of postpedicel. In profile upper mouth margin in
line with profrons. Genal depth below lowest eye
margin slightly wider than depth of postpedicel. In
anterior view fronto-orbital plate and frontal vitta dark,
face, parafacial and anterior surface of gena dark
sparsely dusted greyish-white, when viewed from
above or lateral fronto-orbital plate silvery-white,
frontal vitta and ocellar tubercle contrasting dark to
black, face and parafacial depending on viewing angle
more or less silvery-white, gena moderately dusted
whitish. Antennal segments predominantly brownish,
when viewed from lateral pedicel with a very narrow
orange apical margin and postpedicel with a narrow
orange basis barely reaching the level of insertion of
arista; depending on viewing angle sparsely or densely

dusted whitish-grey (Fig. 18). Postpedicel three times
as long as deep and about two and a half times as long
as pedicel. Arista brownish, not conspicuously dilated
at basis but paler, at least twice as long as length of
postpedicel, longest dorsal hairs of arista about one and
a half times as long as depth of postpedicel. Fronto-
orbital plate with about three setae on the anterior third
of frons and a few distinctly shorter interstitial hairs,
about two of the latter ones also in the middle third of
frons, at the level of the anterior tip of the ocellar
triangle a reclinate orbital seta about as long as the
anterior fronto-orbital setae, a distinctly shorter hair-
like reclinate seta closely below of the upper seta.
Parafacial bare, facial ridge with one or two barely
detectable small setulae. Vibrissal setae strong and
more than twice as long as the longest surrounding
peristomal setae. Lateral surface of gena brown,
postgenal and occipital surface brownish with sparse
grey dusting and dark seta-like hairs. Proboscis slender
not conspicuously long, brown, prementum brown,
depending on incidence of light somewhat shiny or
densely dusted; length of labella at least twice as long
as apical width of proboscis; palpus brown, slender and
weakly clavate, about as long as prementum.

Thorax. Ground-colour shiny dark green, with
strong bluish shine or brass reflections (Fig. 19), de-
pending on incidence of light. Mesonotum at certain
viewing angle partly sparsely dusted grey, predomin-
antly in the anterior half. Presutural part of mesonotum
with three broad longitudinal stripes dusted greyish-
white (Fig. 19), in dorsal view barely reaching the
transverse suture, in direct posterior view extending al-
most to the middle of the postsutural part of
mesonotum. Scutellum uniformly dark violet, not con-
spicuously but still coloured differently than the
mesonotum. All pleura depending on viewing angle
shiny or dusted greyish (Fig. 19), the anterior pleura
anepisternum and katepisternum at certain viewing
angles with clear greenish-blue reflections, the pos-
terior anepimeron and meron purely brownish. An-
terior spiracle light brown, at some point of viewing
somewhat contrasting to the surrounding area, pos-
terior spiracle brown with black setulae at lower mar-
gin. Dorsocentrals 2+2; acrostichals 0+1, presutural ac-
rostichal hairs in about six irregular rows, hairs of the
rows about equally long; two postpronotal setae, the
outer stronger and almost twice as long as the inner
seta; posthumeral seta 1, presutural seta 1, clearly more
than twice as long as the posthumeral seta, two no-
topleural setae, anterior one slightly longer, no-

Fig. 18. ♂ holotype of Dichaetomyia tristis (Zielke). An-
terior view of head.
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topleuron with very few small black hairs close to base
of the setae; pre-alar seta distinct, at least half as long as
posterior notopleural seta; intra-alar setae 2, supra-alar
setae 2, post-alar setae 3. Greater ampulla without dis-
tinct setulae, postalar declivity and suprasquamal ridge
bare. Prosternum haired, anepimeron with a tuft of
setulae above and scattered hairs on the posterior sur-
face. Proepimeral area, katepimeron and meron bare.
Katepisternals 1+2, the lower one distinctly closer to
the posterior seta than to the anterior one.Anepisternals
1+5, the setae of the posterior row varying in length
and surrounded by several shorter interstitial seta-like
hairs, the anterior upper anepisternal seta weak, barely
one third as long as the longest seta of the posterior
row. Scutellum with a pair each of strong apical and
strong lateral setae, basal seta at most one third as long
as the lateral seta, subapical seta about as long as basal
seta but distinctly weaker therefore barely distinguish-
able from the longer hairs of ground-hair; lateral sur-
face of scutellum including the margin to the ventral
surface with few setulae.

Wing. Membrane hyaline, with a brownish tinge,
cross-veins and surrounding membrane not infuscate

(Fig. 19). Tegula and basicosta brown, wing at basis
somewhat yellowish, but stem vein and basal parts of
adjacent veins brown and not in contrast to subsequent
parts of veins. Costal spine barely distinguishable from
surrounding bristles. Radial node dorsally and vent-
rally bare, basis of vein R4+5 ventrally with only one
setula well developed and visible, dorsally bare. Vein
M somewhat diverging from vein R4+5, but slightly
curved forward to R4+5 before reaching wing margin.
Cross-vein r-m slightly basad from the point where
vein R1 enters costa; distal cross-vein dm-cu very
weakly sinuous and slightly oblique. Upper calypter
yellowish transparent with a yellowish-white margin,
lower calypter somewhat darker matt transparent with
yellowish-brownish shimmer and depending on view-
ing angle with a broad dark brown (Fig. 19) or dark yel-
low margin, the lower calypter about one and a half
times as long as the upper one. Stem of haltere yellow,
knob brown.

Legs. Coxae, trochanters and femora brown,
depending on conditions of light trochanters
sometimes paler, almost yellowish, tibiae and tarsi
yellow. Pulvilli and claws well developed but shorter
than the associated tarsomere. Fore femur with
complete rows of posterodorsal, posterior and
posteroventral setae, the posterodorsals and posteriors
barely as long as depth of femur and posteroventrals
longer than depth of femur. Fore tibia with a median
posterior seta about twice as long as diameter of tibia.
Mid femur in general without long setae or hairs,
preapically a short anterodorsal and three strong
posterior to posterodorsal setae. Mid tibia with two
strong posterior setae distinctly longer than the
diameter of tibia. Hind coxa bare on posterior surface.
Hind femur with complete row of strong anterodorsal
setae about as long as depth of femur, in apical third
two or three strong anteroventral setae, one or two
shorter seta-like anteroventral hairs present or absent in
the middle third, preapically two strong posterodorsal
to dorsal setae. Hind tibia without distinct
posterodorsal seta, at middle third with one strong
anterodorsal seta distinctly longer than diameter of
tibia and usually two weaker anteroventral setae.

Abdomen. Without specific pattern, predominantly
shiny greenish (Fig. 19), depending on viewing angle
with some brass or violet reflections, tergite 4 and 5
with very distinct brass reflections, in posterior view
abdomen partly sparsely dusted greyish. Anterior half
of syntergite 1+2 shiny brownish to violet with weak
brass reflections, ventral parts of tergites practically

Fig. 19. ♂ holotype of D. tristis. Dorsolateral view. Shiny
dark green ground-colour, thorax and abdomen practically
without any yellow area; mesonotum with greyish longitud-
inal stripes (ls), at least the median one almost reaching me-
dian part of postsutural mesonotum; basis of wing without
conspicuous yellowmarking, stem-vein not strikingly differ-
ent coloured than the subsequent parts of vein; calypters (ca)
greyish matt with a striking dark margin in most angles of
viewing; legs with predominantly brown to dark brown
femora.
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concolorous with dorsal surface of tergites. Syntergite
1+2 and tergites 3 and 4 laterally with some stronger
marginal setae, only tergite 5 with a complete row of
long marginals; tergites 3 to 5 with few longer lateral
discal setae, but without complete rows of discals.
Sternites predominantly brown; sternite 1 with some
setulae.

Male genitalia. The male genitalia were pictured in
the original description (Zielke 1972).

Measurements. Length of body 7.5 mm; length of
wing about 7 mm.

Redescription (female): Head. Ground-colour
dark, depending on incidence of light partially more or
less dusted greyish-white. Dichoptic; eyes with several
scattered small hairs, facets of about equal size. Frons
somewhat dilated towards the anterior margin, at ver-
tex about 0.35 times as wide as maximal width of head,
distance between eyes at level of anterior ocellus about
3,7 times and at anterior margin 4.3 times the distance
between the outer margins of posterior ocelli; fronto-
orbital plates at midway of frons at least twice as broad
as anterior ocellus and frontal vitta at that point about
three times as wide as distance between posterior
ocelli, frontal triangle slender and sharply tipped at
level of third pair of frontal setae. Parafacial distinctly
tapering, at level of antenna basis almost one and a half
times as wide as depth of postpedicel and in the lower
part of face at level where parafacial and facial ridge
separate about as wide as anterior ocellus; facial ridge
in lower half about as wide as depth of postpedicel. In
profile upper mouth margin in line with profrons.
Genal depth below lowest eye margin almost one and a
half times as wide as depth of postpedicel. In anterior
view fronto-orbital plate predominantly dark to black,
at most thinly grey dusted, parafacial densely dusted
whitish, frontal vitta matt dark brownish to blackish,
frontal triangle dark at certain angle of lighting slightly
shiny, ocellar tubercle black, and face predominantly
uniformly dusted whitish-greyish, gena dusted
sparsely. Antennae predominantly brown and depend-
ing on condition of light with some greyish dusting.
Postpedicel about three times as long as deep and al-
most two and a half times as long as pedicel. Arista
brownish, at basis slightly dilated, about twice as long
as length of postpedicel, longest hairs of arista some-
what longer than depth of postpedicel. Anterior half of
fronto-orbital plate with three setae and one or two
small interstitial hairs, the anterior seta somewhat
stronger and longer than the upper ones, at midway one
or two distinctly shorter seta-like hairs and at upper

half at level of anterior ocellus a strong reclinate orbital
seta and another orbital seta slightly below, almost as
long and strong as the upper one. Ocellar setae long, in-
ner vertical seta strongly developed, almost twice as
long as outer vertical seta. The surface between eye
margin and frontal and orbital setae with a few
scattered proclinate setulae. Parafacial bare, lower half
of facial ridge with about two fine small setulae, barely
visible. Vibrissal setae strong and approximately twice
as long as the longest surrounding peristomal setae.
Lateral surface of gena matt brown, dusted sparsely
and upper surface bare, margin of gena and post-oc-
cipital surface with dark setae. Proboscis not conspicu-
ously long, but broader than in male, prementum
dilated towards anterior margin, brown and matt,
slightly dusted, labella somewhat longer than maximal
depth of proboscis; palpus brown, slender and weakly
clavate, about as long as prementum.

Thorax. Similar to male (Fig. 20), however, grey
longitudinal stripes predominantly confined to presu-
tural part; scutellum violet but not as distinct as in
males, posterior lateral pleura shiny brown with weak
violet reflections, anterior spiracle dark brown.

Wing. Vein R4+5 and radial lobe dorsally bare,
ventrally with about two distinct setulae on the basal
node and up to three setulae at the basis of R4+5. Up-
per calypter transparent margin slightly brownish,
lower calypter yellowish-brownish to brownish trans-
parent with a broad dark brown margin, the lower ca-
lypter about one and a half times as long as the upper
one. Basis of stem of haltere yellowish brown, upper
half of stem and knob brownish to dark brown.

Fig. 20. ♀ paratype ofD. tristis. Lateral view, very similar to
male in Fig. 19.
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Legs. Median posterior seta of fore leg only
slightly longer than diameter of tibia; basal half of mid
femur with about four seta-like posteroventral hairs, al-
most half as long as depth of femur, the posteroventral
hair at basis of femur almost as long as depth of femur.

Abdomen. Marginal and discal setae less de-
veloped than in males, colour of tergite five, in contrast
to the other tergites, predominantly shiny brassy with
corresponding reflections.

Genitalia. Not investigated.
Measurements. Length of body and length of wing

about 8.5 mm.
Previous misidentifications: When in 1972 the first

group of metallically coloured Dichaetomyia species
were described as Annaria Zielke, the six species were
easily distinguished by a rather simple key mainly
based on differently coloured body parts. Dichaeto-
myia tristis, the type species of the genus, stood out in
this group of colourful flies with a more or less uniform
plain dark green body coloration. Depending on the in-
cidence of light, the body colour reflected brass, blue
and sometimes blue-violet. The simplified distinguish-
ing features used in the Annaria-key were integrated
almost unchanged into the identification table for all
Madagascan Dichaetomyia species by Couri et al.
(2006). When the authors applied this key to determine
the Dichaetomyia specimens of the Californian
Academy of Sciences they recorded 19 specimens of
D. tristis, 15 of which were re-identified as part of com-
parative studies on Dichaetomyia species (Zielke
2020).All specimens led in the key toD. tristis, but due
to differences in several other taxonomic features they
did not form a homogeneous group of individuals.
Only one fly male of the 15 checked specimens turned
out to be D. tristis. Five specimens were identified as
Dichaetomyia diazbastinia Zielke, 2020, four proved
to beDichaetomyia grinteri Zielke, 2020, one each was
Dichaetomyia copopea Zielke, 2020 andDichaetomyia
talata Zielke, 2020 respectively, and two belonged to
Dichaetomyia zuparkoi Zielke, 2020. In addition, one
female was a representative of another taxa, however
due to a very poor condition of the body unidentifiable
down to species-level.

Dichaetomyia zielkei Couri, Pont & Penny, 2006

Material examined: ♀ holotype of Annaria apicalis
Zielke, 1972; locality label: “Madagascar Nord,
Montagne d’Ambre 1000 m det. Diego-Suarez,

23.11.-4.12.1957 B. Stuckenberg”. Registration No.:
NMSA-DIP 36587. 1 ♀ paratype of Annaria apicalis;
locality label: “Madagascar Centre, Anjavidilava 2020
mAndringitra Ambalavao 17.-21.01.1958 B. Stucken-
berg”. Registration No.: NMSA-DIP 36599. Apart
frommissing tarsi of the right hind leg and of the tarsi 2
to 5 of the right mid leg the holotype is in an excellent
condition. The paratype lacks the tarsi of the left front
leg and it is clearly contaminated with old mycelium
remnants from a previous fungal infestation. Both spe-
cimens were kindly loaned by KZNM.

History: The synonymisation (Pont 1980) of
Annaria with Dichaetomyia demoted the epithet of
Annaria to a junior secondary homonym of
Dichaetomyia apicalis (Stein, 1904). The species was
renamed Dichaetomyia zielkei by Couri, Pont & Penny
in 2006.

Redescription (female): Head. Ground-colour from
pale brown to almost black, depending on light condi-
tions partially densely dusted whitish (Figs 22, 23). Di-
choptic; eyes with very few scattered small hairs, facets
of about equal size. Frons slightly dilated towards the
anterior margin of frons (Fig. 22), at vertex about 0.25
times as wide as maximal width of head, distance
between eyes at level of anterior ocellus about 3.3
times and at anterior margin 4.0 times the distance
between the outer margins of posterior ocelli; fronto-
orbital plate at midway of frons almost twice as broad
as anterior ocellus and frontal vitta at that point about
2.3 times as wide as distance between posterior ocelli,
frontal triangle slender and sharply tipped at level of
third pair of frontal setae. Parafacial distinctly tapering,
at level of antenna basis almost as broad as depth of
postpedicel and at the level where parafacial and facial
ridge separate barely as broad as anterior ocellus; facial
ridge in lower half at least half as broad as depth of
postpedicel. In profile upper mouth margin in line with
profrons. Genal depth below lowest eye margin about
three quarters as broad as depth of postpedicel (Fig.
23). In anterior view fronto-orbital plate predominantly
dark to black, at most sparsely dusted, parafacials
densely dusted whitish, frontal vitta contrasting matt
reddish brown or blackish, frontal triangle dark and
very weakly dusted greyish, ocellar tubercle blackish,
face, facial ridge and anterior part of gena yellowish-
brown or brownish, face and facial ridge predomin-
antly dusted densely white, gena only sparsely dusted.
Antennae predominantly brown and depending of in-
cidence of light densely or less dusted greyish-white,
apical margin of pedicel and basis of postpedicel some-
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what yellowish in holotype (Fig. 23) and uniformly
dark brown in paratype. Postpedicel about four times
as long as deep and about three times as long as
pedicel. Arista brownish at some points of viewing
with a yellowish shine, at least twice as long as length
of postpedicel, longest hairs of arista almost one and a
half times as long as depth of postpedicel. Anterior half
of fronto-orbital plate with three setae and one or two
small interstitial hairs, the anterior seta strong and long,
the upper ones about half as long as the anterior one, at
midway one or two small setulae and at upper half at
level of anterior ocellus a strong reclinate orbital seta,

another orbital seta slightly below, almost as long and
strong as the upper seta. Ocellar seta strong and almost
as long as inner and outer vertical setae, the latter one
slightly shorter than the inner seta. Between eye margin
and frontal and orbital setae all over the length of frons
an irregular row of small proclinate setulae. Parafacial
bare, facial ridge with a few detectable fine setulae in
lower half. Vibrissal setae strong and at least twice as
long as the longest surrounding peristomal setae. Lat-
eral surface of gena reddish-brownish to brown,
weakly dusted and upper half bare, margin of gena and
post-occipital dusted more greyish and with dark setae.
Proboscis not conspicuously long, somewhat dilated
towards anterior tip, prementum matt brown, slightly
dusted, labella almost twice as long as depth of probos-
cis; palpus yellowish to ochre or brown, at certain
viewing angle clearly dusted, slender, weakly clavate,
about as long as prementum.

Thorax. Ground-colour depending on incidence of
light predominantly shiny violet (Fig. 21) or more
greenish-blue with violet, bluish or greenish reflec-
tions, at certain incidence of light with a brass shine.
Presutural part of mesonotum with three broad stripes
dusted whitish (Fig. 21) slightly exceeding the trans-
verse suture, the posterior half of the paramedian
stripes distinctly tapering. In posterior view,
mesonotum more or less dusted whitish. Postpronotum
concolorous with mesonotum (Figs 22, 23) at certain
viewing angle dusted white, scutellum predominantly
shiny violet. The anterior lateral pleura predominantly
almost concolorous with mesonotum but with a strong
brownish tinge, the posterior pleura uniformly brown-
ish, depending on viewing angle all pleura more or less
dusted greyish. Anterior spiracle ochre (Fig. 23), pos-
terior spiracle brown with black setulae at lower mar-
gin. Dorsocentrals 2+2; acrostichals 0 + 1, seta barely
as long as posterior dorsocentral seta, about eight rows
of presutural acrostichal hairs without distinctly elong-
ate hairs. Two postpronotal setae, the inner one about
half as long as the outer seta; two notopleural setae,
posterior slightly shorter than anterior seta, no-
topleuron with few small black hairs; posthumeral seta
1, presutural seta 1, distinctly longer than the posthu-
meral seta; pre-alar seta longer than half the length of
posterior notopleural seta; intra-alar seta only one dis-
tinct one, a small seta not clearly longer than the
ground hair could possibly be the second intra-ala seta.
Greater ampulla without distinct setulae, suprasquamal
ridge bare. Prosternum haired, anepimeron with a tuft
of setulae above and some scattered hairs on the pos-

Figs 21–23. ♀ holotype of Dichaetomyia zielkei Couri, Pont
& Penny. (21) Dorsolateral view. Thorax predominantly vi-
olet with bluish reflections, mesonotum with three broad
dusted stripes exceeding the transverse suture; abdomen
mainly shiny greenish-bluish; tergite 5 with a yellow apical
band (ab); basal parts of wing veins yellow (for example
stem vein = sv) and in contrast to the darker subsequent parts
of veins; legs brown, but not dark brown. (22) Anterior view
of head. Postpronotum (ppr) concolourous with mesonotum.
(23) Lateral view of head. Anterior spiracle of anterior part
of thorax yellowish-ochre.
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terior surface. Proepimeral area, katepimeron and
meron bare. Katepisternals 1+2, the lower one dis-
tinctly closer to the posterior seta than to the anterior
one. Anepisternals 1+4, the posterior setae of varying
length and surrounded by clearly shorter interstitial
seta-like hairs. Scutellum with a pair each of strong ap-
ical and strong lateral setae, basal and preapical setae
much shorter, basal seta clearly and lateral seta barely
distinguishable from the longer setulose hairs; lateral
surface and margin to the ventral surface of scutellum
with several setulae.

Wing. Membrane hyaline with a weak yellowish to
brownish tinge, cross-veins and surrounding mem-
brane not infuscate (Fig. 21). Tegula and basicosta yel-
low, basal part of wing veins, in particular stem vein,
subcosta and cubital-anal vein pale yellow contrasting
with the darker yellowish-brownish or brownish distal
parts of veins. Costal spine small, at most one and a
half times as long as neighbouring bristles. Vein R4+5
dorsally usually without setulae on radial node and
basis, ventrally with some setulae on radial node and at
basal part of R4+5. Vein M somewhat diverging from
vein R4+5, but slightly curved forward to R4+5 before
reaching wing margin. Cross-vein r-m slightly basad of
the point where vein R1 enters costa; distal cross-vein
dm-cu somewhat sinuous and slightly oblique. Both
calypters yellowish transparent with broad yellowish
margin, lower calypter about one and a half times as
long as upper calypter. Basal half of stem of haltere yel-
low, upper half of stem and knob ochre to yellowish-
brown.

Legs predominantly brownish or brown (Fig. 21),
in certain light conditions tarsi yellowish. Pulvilli and
claws well developed but clearly shorter than the cor-
responding tarsomere. Fore femur with complete rows
of posterodorsal, posterior and posteroventral setae, the
posterodorsals and posteriors about as long as depth of
femur, posteroventrals slightly longer than depth of
femur. Fore tibia with a median posterior seta longer
than diameter of tibia. Mid femur preapically with a
short anterodorsal and usually with a posterior, pos-
terodorsal and an almost dorsal seta. Mid tibia with two
strong posterior setae, longer than the diameter of tibia.
Hind coxa bare on posterior surface. Hind femur with
complete row of strong anterodorsal setae, at the apical
third two or three anteroventral setae only, preapically
two strong posterodorsal to dorsal setae. Hind tibia
without distinct posterodorsal seta, at middle third one
strong anterodorsal seta slightly longer than diameter
of tibia and one or two weaker anteroventral setae

barely as long as diameter of tibia, at level of anter-
oventrals one short posterodorsal seta about as long as
diameter of tibia.

Abdomen. Ground colour shiny, depending on
viewing angle bluish-green (Fig. 21) or brownish-vi-
olet, not dusted, without any particular pattern, apart
from the pale or darker brown anterior part of synter-
gite 1+2 and the yellow apical third or half of tergite 5
(Fig. 21). Surface of tergites in holotype varying de-
pending on point of viewing between metallic green
and violet with corresponding reflections on dorsal and
lateral surface and predominantly violet at ventral sur-
face of tergites, or in paratype uniformly metallic green
without violet shine but with some brass reflections,
tergites dorsally without distinctly elongate discal and
marginal setae. Sternites yellowish to brownish; stern-
ite 1 laterally haired.

Female genitalia not investigated.
Measurements. Length of body about 9.2 mm;

length of wing about 8.5 mm.
Male not known.

Remarks

It is understandable that the species descriptions from
earlier times do not correspond to today’s require-
ments. With a small number of species, different taxa
were often quickly described on the basis of few taxo-
nomic criteria. A comprehensive systematic descrip-
tion of the various taxonomic criteria of a new species,
whether or not the characters are needed for current dif-
ferentiation, is rarely found. In meantime many new
muscid species have been described. For example, in
1986, Pont put the number of muscid species known
worldwide at 4,500 specimens. According to the COL
(2022), almost 5,400 species are currently registered
and there is evidence that many of the described spe-
cies have not yet been included in the catalogue. With
the increasing number of species, the differentiation of
the taxa has becomemore complex and is also based on
unobtrusive taxonomic criteria that were not con-
sidered in the earlier descriptions. For the verification
of new species, comparison with similar looking taxa is
often essential. Identification keys usually provide the
first indication that a specimen deviates from the cri-
teria listed in the key. In general, however, the criteria
in the identification tables are not comprehensive
enough to validate a new species. The direct compar-
ison with type specimens is logistically complex and
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sending the preserved, sometimes very fragile flies by
post or courier carries the risk of damage and loss. The
most important possibility for comparison therefore re-
mains the species description that is based on the type
material. Unfortunately, many descriptions from earlier
years are not very informative and can hardly be used
today for a qualified comparison. It is all the more as-
tonishing that relatively few redescriptions of species
can be found in the literature compared to the large
number of taxonomic publications. Couri & Pont
(2016, 2020) published very useful summarising char-
acterisations from the type material of the Coenosia
species of the Natural History Museum, London de-
scribed by van Emden (1940, 1941), and also from all
the type material of the same genus deposited in the
Museum für Naturkunde, Berlin, respectively. How-
ever, a general species description is not replaced by
the characterisation, although some of these compila-
tions are much more informative than the previous ori-
ginal species descriptions produced by the responsible
author. The species description should ultimately be the
document that can be used to identify a species without
type material. The key published by Couri lists twenty
Dichaetomyia species from Madagascar. However, the
incorrectly synonymised species Dichaetomyia peri-
neta (= D. scutellaris) is not included in this compila-
tion. Accordingly, there are 21 species of this genus to
consider, most of which need updating of their descrip-
tions. The new descriptions based on existing type spe-
cimens are presented for six species in the paper in
hand. However, up to fifteen other descriptions are
waiting to be revised as well.
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Abstract:The first record of Aradus bimaculatusReuter, 1872 in Bulgaria and on the Balkan Peninsula is reported with data on
the habitats and the true bug assemblage in the region during the collection period (end of February – end of March).

Keywords:Aradidae, Bulgaria, flat bugs, Heteroptera, new records, winter activity

Introduction

Up to now, the flat bug fauna of Bulgaria comprises
four genera and a total of 25 species (Josifov, 1986;
Heiss, 2001; Simov, 2005; Heiss, 2006). In the period
February–March 2021 the insect activity was
investigated, as a part of the study of the winter diet of
bats in the Iskar Gorge, Bulgaria. During the survey, a
single specimen of an unknown small flat-bug was
collected from a trap. The specimen was identified by
the first author as species of Aradus bimaculatus
Reuter, 1872. In this paper, we present data about the
first record of this flat bug species in Bulgaria.

Material and methods

The winter activity of the insect communities in the in-
vestigated area was monitored using fight interception
traps (FIT) with a collecting surface of 0.15m2 and
modification of the bottom subunit as suggested in Bas-
set (1988) (Fig. 1). From the last week of February until
the end ofMarch 2021, we deployed twelve flight inter-

ception traps. They were set on the slopes of Iskar
Gorge in different habitat types and at different alti-
tudes above sea level. Exact localities, the main habitat
types around the traps, and the tree species on which
each trap was deployed are given in the Table 1. The
traps were positioned at mid-level in the crowns, at
about 7–9 m above the ground. Using a 9 m telescopic
rod, each trap was surveyed once every 10 to 14 days.
Both collectors were filled with a collecting fluid (pro-
pylene glycol (C3H8O2), which has a low evaporation
coefficient.

The material is deposited in the National Museum
of Natural History, Sofia (SOFM) collections.

Results and discussion

Aradidae

Aradus bimaculatus Reuter, 1872

Material examined: Bulgaria: Iskar Gorge, Lakatnishki
Skali protected site, Lakatnik railroad station,
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43.08906°N; 23.38290°E; 530 m a.s.l.: 1 ♀ (Fig. 2),
23.ii–5.iii. 2021, flight interception trap on Carpinus
orientalis,M. Langourov, N. Simov leg., N. Simov det.
(SOFM).

This record increase the number of flat bug species
known from Bulgaria to 26 species. The range of
Aradus bimaculatus includes predominantly territories
of Northeastern and Central Europe and Central Asia:
Andorra, Austria, Czech Republic, Finland, France,
Germany, Hungary, Italy, Poland, Russia, Slovakia,
Spain, Sweden, Ukraine, Kazakhstan, Uzbekistan
(Heiss, 2001;Aukema et al., 2013).

This is the first record of Aradus bimaculatus for
the fauna of Bulgaria and the Balkans. The closest
published localities of the species are situated north of
the Carpathian massif and it is also recorded at high
altitudes in the mountains in some Mediterranean
countries. This new record potentially presents the
range expansion of the species to Southeastern Europe
and the Eastern Mediterranean. On the other hand, A.
bimaculatus could be a very rare species in its southern
range and easily overlooked in previous studies due to
a lack of suitable conditions or the usage of unsuitable
trapping techniques, as is the situation with other newly

Table 1. Fight interception traps in the studied area in Lakatnishki Skali ProtectedArea, Iskar Gorge.

Trap number Decimal geographic coordinates Altitude EUNIS Habitat types Tree species
N E

1 43.08805 23.38756 384 m T1-2116 Dacio-Moesian ash-alder forests
T1-1112 Eastern European poplar-willow forests

Juglans regia

2 43.08790 23.38845 384 m T1-2116 Dacio-Moesian ash-alder forests
T1-1112 Eastern European poplar-willow forests

Alnus glutinosa

3 43.08828 23.38840 390 m T1-2116 Dacio-Moesian ash-alder forests Fraxinus excelsior
4 43.08834 23.38761 392 m T1-9B8 Sub-Mediterranean and Pannonic mixed

forests
H3.2A13 Balkan Range calcicolous chasmophyte
communities

Quercus sp.

5 43.08858 23.38500 406 m H3.2A13 Balkan Range calcicolous chasmophyte
communities
H3.2E Bare limestone inland cliffs

Prunus domestica

6 43.08846 23.38291 408 m H3.2A13 Balkan Range calcicolous chasmophyte
communities
H3.2E Bare limestone inland cliffs
T1-9B8 Sub-Mediterranean and Pannonic mixed
forests
T1-1112 Eastern European poplar-willow forests

Juglans regia

7 43.09120 23.38520 671 m T3-M2 Native pine plantations Pinus sylvestris
8 43.09159 23.38290 633 m T1-9B222Moesian oriental hornbeam forests Carpinus orientalis
9 43.08906 23.38168 530 m H3.2A13 Balkan Range calcicolous chasmophyte

communities
T1-9B8 Sub-Mediterranean and Pannonic mixed
forests

Quercus sp.

10 43.08923 23.38209 530 m H3.2A13 Balkan Range calcicolous chasmophyte
communities
T1-9B8 Sub-Mediterranean and Pannonic mixed
forests

Quercus sp.

11 43.09005 23.38510 570 m H3.2A13 Balkan Range calcicolous chasmophyte
communities
H3.2E Bare limestone inland cliffs

Robinia
pseudoacacia

12 43.09040 23.38606 608 m H3.2A13 Balkan Range calcicolous chasmophyte
communities
H3.2E Bare limestone inland cliffs
T1-9B8 Sub-Mediterranean and Pannonic mixed
forests

Fraxinus excelsior
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Fig. 1. Fight interception trap in the studied area. Fig. 2. Aradus bimaculatus Reuter, 1872, female.

Fig. 3. Data of the collection periods of A. bimaculatus in the Heteroptera collection of the Zoological Institute of the Russian
Academy of Sciences.
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established flat bug species in Central Europe (Gossner
et al., 2018).

Data on the phenology and flight activity of A.
bimaculatus are very scarce (Heiss & Péricart, 2007).
Palaearctic Aradus species actively migrate during the
spring and the beginning of the summer (Kiritshenko,
1913, 1951, 1957; Stark, 1933). Our analysis, of the
material of A. bimaculatus stored at the Zoological
Institute, Russian Academy of Sciences (the largest
collection of A. bimaculatus), indicates that most of the
specimens are sampled from the end of the spring and
early summer (Fig 3). Considering the latest tendency
for milder winters, particularly at high latitudes
(Twardosz et al., 2021) and the well-documented shift
towards earlier dates in insect spring phenology
(Cohen et al., 2018), our record is not a surprise. As
those shifts can potentially alter the patterns of species
interactions, more research is needed.

Based on a single specimen record in the FIT, we
could only speculate about the host trees of A.
bimaculatus in Bulgaria. Most probably it could be the
oriental hornbeam (Carpinus orientalis) – the most
common tree species in the studied plot. The Moesian
oriental hornbeam forests (EUNIS habitat T1-9B222)
are typical for the Iskar Gorge.

Other species of true bugs recorded during our study in
the same habitats follow.

Miridae

Deraeocoris (Camptobrochis) serenus (Douglas &
Scott, 1868)

Material examined: Bulgaria: Iskar Gorge, Lakatnishki
Skali protected site, Lakatnik railroad station: FIT 2, 1
♀, 23.ii–5.iii. 2021, M. Langourov, N. Simov leg., N.
Simov det. (SOFM); FIT 6, 3 ♂♂, 1 ♀, 23.ii–5.iii.
2021, M. Langourov, N. Simov leg., N. Simov det.
(SOFM), 2 ♂♂, 5–26.iii. 2021, M. Langourov, N.
Simov leg., N. Simov det. (SOFM); FIT 9, 1 ♂,
5–26.iii. 2021, M. Langourov, N. Simov leg., N. Simov
det. (SOFM).

Lygus rugulipennis Poppius, 1911

Material examined: Bulgaria: Iskar Gorge, Lakatnishki
Skali protected site, Lakatnik railroad station: FIT 9, 1

♂, 5–26.iii. 2021, M. Langourov, N. Simov leg., N.
Simov det. (SOFM).

Anthocoridae

Anthocoris nemoralis (Fabricius, 1794)

Material examined: Bulgaria: Iskar Gorge, Lakatnishki
Skali protected site, Lakatnik railroad station: FIT 5, 1
♀, 23.ii–5.iii. 2021, M. Langourov, N. Simov leg., N.
Simov det. (SOFM).

Anthocoris sp.

Material examined: Bulgaria: Iskar Gorge, Lakatnishki
Skali protected site, Lakatnik railroad station: FIT 2, 1
♀, 23.ii–5.iii. 2021, M. Langourov, N. Simov leg., N.
Simov det. (SOFM).

Orius (Heterorius)majusculus (Reuter, 1879)

Material examined: Bulgaria: Iskar Gorge, Lakatnishki
Skali protected site, Lakatnik railroad station: FIT 2, 1
♀, 23.ii–5.iii. 2021, M. Langourov, N. Simov leg., N.
Simov det. (SOFM); FIT 5, 2 ♀♀, 23.ii–5.iii. 2021, M.
Langourov, N. Simov leg., N. Simov det. (SOFM).

The results of this study suggest that regular collections
during the warmer days in the winter in different
habitats could provide information about the dispersal
ability and flight activity of many true bug species.
Indirectly, these studies would also give an indication
of the likely speed of response of Heteroptera to past
and ongoing climate change and provide insights into
the dynamics of local fauna.
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Abstract: The invasive alien species Cynaeus angustus (LeConte, 1851) was detected for the first time in Bulgaria. In
2020–2022, eight exemplars of this North American pest were collected at three sites along the Danube River. Its distribution,
microhabitat affinity, food preferences as well as some methods for control are outlined. Photographs of the adult habitus, male
genitalia and female ovipositor are also provided.

Keywords: adventive species, larger black flour beetle, stored grain pest

Introduction

Globalisation facilitates and intensifies the spread of
invasive alien species through intentional or accidental
introductions (Meyerson & Mooney, 2007). Europe is
highly exposed to insect introductions through
agricultural trade, and currently around 33% of the
invasive insects in the continent are considered alien
species of American origin (Bacon et al., 2012).
Additionally, it was established that coleopterans
dominate among the group of introduced terrestrial
invertebrates (Denux & Zagatti, 2010).

Cynaeus angustus (LeConte, 1851), also known as
the larger black flour beetle, is a Nearctic species native
to Southwestern United States and Mexico, specifically
the Sonoran-Chihuahuan deserts (Barak et al., 1981;
Dunkel et al., 1982). It was originally described by
LeConte (1851–1852) as Platydema angustum from
California (USA), while the description of its larva and
pupa was provided by Spilman (1984). This
detritivorous insect (Denux & Zagatti, 2010) and a

well-known North American pest has considerably
extended its range in the past few decades, most
probably due to international trade.

In North America the larger black flour beetle is
associated with the following natural host plants:
Carnegiea gigantea (Engelm.) Britton & Rose
(Hubbard, 1899), Agave parryi Engelm., Yucca
brevifolia Engelm., Hesperoyucca whipplei (Torr.)
Trel., Fouquieria columnaris (Kellogg) Kellogg ex
Curran, Adenostoma fasciculatumHook. &Arn., Ficus
sp., Pinus banksiana Lamb., Populus tremuloides
Michx. (Dunkel et al., 1982), Ferocactus wislizeni
(Engelm.) Britton & Rose (Ferro et al., 2013) and
Dasylirion wheeleri S. Watson ex Rothr. (GBIF, 2022).
Other natural microhabitats such as bird and insect
nests (e.g. nests of Passer domesticus (Linnaeus,
1758), Bombus pensylvanicus (De Geer, 1773), Osmia
sp.) were listed less frequently (Dunkel et al., 1982). In
Europe it was recorded on Pinus sp. (Wikars, 2014;
GBIF, 2022); Populus sp. (Roosileht, 2015; Kadej et
al., 2019; Królik, 2019; Pintilioaie & Teodorescu,
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2021; UkrBIN, 2022; GBIF, 2022); Ulmus sp.
(Kovalenko et al., 2016); Fagus sp. (Ruta et al., 2017);
Malus sp. (Kadej et al., 2019); Pleurotus ostreatus
(Jacq.) P. Kumm. (Królik, 2019); Betula sp., Tilia sp.,
Fraxinus excelsior L. and Cerioporus squamosus
(Huds.) Quél. (GBIF, 2022).

Hatch (1939, 1940) was the first to report C.
angustus infestation in stored products, and shortly
afterwards the species become a pest of economic
importance in a variety of commodities in the United
States (Barak et al., 1981; Dunkel et al., 1982).
Ultimately, it has become a successful cosmopolitan
pest due to its polyphagous behaviour and broad
environmental tolerance (Sinha, 1973). Actually, this
insect approaches the same level of destruction as some
lepidopteran pests, such as Plodia interpunctella
(Hübner, [1813]), causing both energy and economic
losses (Barak & Harein, 1981; White & Sinha, 1987).

Infestation typically occurs during the first season
of storage and increases over time (Decker, 1941;
Barak et al., 1981; Barak & Harein, 1981). The affinity
of this pest to stored corn is well-defined, but it has
been regularly found in a wide variety of stored
products (Krall & Decker, 1946; Dunkel et al.,1982)
and some man-made habitats, for instance: wheat,
barley, oats, sorghum, rice, soybeans, different types of
flour, dried fruits, nuts, tobacco, crops in field, crop
residues (e. g. cotton gin trash piles, waste grain, mill
waste, cutted grass), potatoes (rotten), pulpwood,
animal feed, poultry houses and other domestic animal
areas, dead animals, animal manure, compost, worm
beds, farm grain bins, grain elevators, flour mills,
greenhouses, peanut warehouses, railroad cars,
bakeries, retail stores, mausoleums, human residences,
etc. (Hatch, 1940; Krall & Decker, 1946; Barak et al.,
1981; Dunkel et al., 1982; Semple, 1986; Dunford &
Young, 2004; Reibnitz & Schawaller, 2006; Nansen et
al., 2008; Hagstrum et al., 2013; Hong & Yun, 2017;
Kadej et al., 2019; Pütz, 2020; GBIF, 2022).
Furthermore, larvae are also able to digest a very wide
range of foods supported by proteinases from serine,
cysteine and aspartic classes (Oppert et al., 2006).

Additionally, the larger black flour beetle is also a
facultative fungivore and feed on various seed-borne
fungi, but it was demonstrated that larval growth is
supported exclusively by Aspergillus candidus Link, A.
glaucus (L.) Link and Penicillium citrinum Thom,
whereas adults reproduce only on Cladosporium
cladosporioides (Fresen.) G. A. de Vries, A. flavus
Link, Nigrospora sphaerica (Sacc.) E. W. Mason,

Stemphylium botryosum Wallr., Curvularia spicifera
(Bainier) Boedĳn, Fusarium verticillioides (Sacc.)
Nirenberg,Microascus brevicaulis S. P. Abbott,Mucor
racemosus Fresen., M. silvaticus Hagem, P.
aurantiogriseum Dierckx, Talaromyces funiculosus
(Thom) Samson, N. Yilmaz, Frisvad & Seifert and
Rhizopus arrhizus A. Fisch. (Sinha, 1971; Wright &
Burroughs, 1983).

The life cycle of the beetle usually takes 6–10
weeks but under favourable conditions it can be
completed in 4 weeks (Ikin et al., 1999).Adults live for
6–12 months (Ikin et al., 1999) and breed continuously
at optimal temperature (~30°C), whereas the estimated
fecundity is 360 to 450 eggs per female (Krall &
Decker, 1946). Moreover, this species is also capable to
withstand rather long periods of inactivity at
moderately low temperatures in both larval and adult
stages (Krall & Decker, 1946).

Records show that adults are nocturnal and fairly
strong fliers (Krall & Decker, 1946; Reibnitz &
Schawaller, 2006; Nansen et al., 2008). They are also
attracted to light, and being able to disperse over long
distances sometimes invade public and private
buildings becoming nuisance (Krall & Decker, 1946;
Dunkel et al., 1982; Morrison & Dunkel, 1983;
Dunford &Young, 2004; Oppert et al., 2006; Nansen et
al., 2008; Köhler & Köhler, 2009; Roosileht, 2015;
Drogvalenko & Konovalov, 2016; Kovalenko et al.,
2016; Eichler & Pütz, 2017; Novák et al., 2019; Hron,
2020; Merkl & Szalóki, 2020; Novák & Ryšánek,
2020; Telnov et al., 2020).

Methods

Material was collected at three different locations
along the Danube River in 2020–2022. Two types of
light devices were used: a light “tower” with 160W
mercury-vapour lamp and portable light traps with 8W
actinic tube lamps. Specimens were fixed in a mixture
of ethanol, acetic acid and glycerol (a solution
formulated by Hood, 1953). Genitalia were extracted,
macerated in KOH and stained in chlorozol black.
Ovipositor was subsequently inflated with direct
injection of absolute ethanol. Above-mentioned
structures were mounted in euparal.

Species identification was based on the taxonomic
keys and descriptions provided by LeConte
(1851–1852, 1861–1862), Horn (1870), LeConte &
Horn (1883), Champion (1884–1893), Bradley (1930),
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Pratt & Scott (1962), Spilman (1962, 1991), Doyen
(1984), Andersson & Ferrer (1989), Bousquet (1990),
Aalbu et al. (2002), Ferrer & Andersson (2002a,
2002b), Ferrer (2004) and Hong & Yun (2017).

Habitats were photographed with a Nikon Coolpix
P7700. Specimens were photographed with a Canon

EOS 1300D DSLR camera attached to a Zeiss Stemi
2000-C microscope. Genitalia were photographed with
a Canon EOS 2000D attached to a Zeiss JenaAmplival
compound microscope. Different focal planes were
stacked with Helicon focus Pro v7.7.4 (Helicon Soft)
and edited withAdobe Photoshop 2021 v.22.3.0.

Distribution maps were created using Quantum
GIS 3.22.2-Białowieża, ESRI satellite imagery and
spatial data provided by geoBoundaries (Runfola et al.,
2020).

All collected specimens were deposited in the
zoological collection of Sofia University St. Kliment
Ohridski, Bulgaria (BFUS).

Results and discussion

Cynaeus angustus (LeConte, 1851)
(Figs 1, 2)

New records. BULGARIA • Western Danubian Plain,
southeast ofArchar Village, 43.8022°N, 22.9483°E, 80
m alt., 12.X.2020, 1 ♂, BFUS-I-OS001448, at light, O.
Sivilov & B. Zlatkov leg. • Middle Danubian Plain,
northeast of Hadzhidimitrovo Village, 43.5365°N,
25.4830°E, 80 m alt., 17.VI.2021, 1 ♂, BFUS-I-
OS001893, at light, O. Sivilov, B. Zlatkov & R.
Bekchiev leg. • the same locality, 43.5380°N,
25.4834°E, 115 m alt., 20.VI.2022, 1 ♂, BFUS-I-
OS002213, 2 ♀♀, BFUS-I-OS002214, BFUS-I-
OS002215, at light, O. Sivilov & B. Zlatkov leg. •
Eastern Danubian Plain, northwest of Garvan Village,
44.0971°N, 26.8992°E, 20 m alt., 6.VII.2021, 2 ♂♂,
BFUS-I-OS001894, BFUS-I-OS001895, 1 ♀, BFUS-
I-OS001896, at light, O. Sivilov, B. Zlatkov & R.
Bekchiev leg.

The following map (Fig. 3) presents distribution of
Cynaeus angustus in Bulgaria, while habitats are
shown in Fig. 4.

Cynaeus angustus is a pest of economic
importance in the United States as well as a successful
cosmopolitan pest (Sinha, 1973; Barak et al., 1981;
Dunkel et al., 1982). In the earliest stage of its range
expansion the larger black flour beetle has spread
gradually over USA until it reached Canada in the
1940s (Dunkel et al., 1982). Subsequently it invaded
some South American countries as well, namely Chile
(Legner & Olton, 1970), Colombia (Posada, 1976,
1989; Tróchez, 1987, 1999) and Brazil (Ramos, 2009;
Peixoto et al., 2016). The first transoceanic case of C.

Fig. 1. Habitus (dorsal view) ofCynaeus angustus:A– male;
B – female. Scale bar = 1.0 mm.

Fig. 2. Genital structures of Cynaeus angustus: A – male
inner sternite VIII, outer side view; B – spiculum gastrale,
ventral view; C – aedeagus, lateral view; D – aedeagus,
ventral view; E – ovipositor, dorsal view. Scale bar = 0.5
mm.
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angustus infestation was detected in 1964 when the
pest was found in a shipment of tobacco from Georgia
(USA) to Dublin (Ireland) (Aitken, 1975); although,
that particular accident did not result in an established
introduction (Duff, 2012). Since the early 1990s, the
species has been frequently reported in many European
countries (Fig. 5): Finland (Mannerkoski & Ferrer,
1992; Ferrer, 1995; Ferrer & Andersson, 2002b;
Silfverberg, 2010; GBIF, 2022), Sweden including the
island of Gotland (Ferrer, 1995; Lundberg, 1996;
Ferrer & Andersson, 2002b; Denux & Zagatti, 2010;
Silfverberg, 2010; Wikars, 2014; GBIF, 2022),
Germany (Reibnitz & Schawaller, 2006; Kopetz et al.,
2008; Köhler & Köhler, 2009; Eichler & Pütz, 2017;
Pütz, 2020; GBIF, 2022), France (Callot & Matt, 2006;
Soldati, 2007; Soldati & Godiant, 2013), Estonia
(Roosileht, 2015; GBIF, 2022), Ukraine (Drogvalenko
& Konovalov, 2016; Kovalenko et al., 2016; UkrBIN,
2022), European Russia (Kovalenko et al., 2016),
Czech Republic (Mantič & Vávra, 2017; Novák et al.,
2019; Hron, 2020; Novák & Ryšánek, 2020), Poland

(Ruta et al., 2017; Kadej et al., 2019; Królik, 2019;
Bunalski et al., 2020), Latvia (Telnov et al., 2020),
Hungary (Merkl & Szalóki, 2020) and Romania
(Pintilioaie & Teodorescu, 2021). The beetle was also
reported in the following Asian countries: Thailand
(Sukprakarn & Tauthong, 1981), Bangladesh (Hasan,
2000), Japan (Ando & Ebina, 2012; Akita & Yamaji,
2014), China (Haĳian et al., 2016; Shengfang et al.,
2016), South Korea (Hong &Yun, 2017) and Indonesia
(Jhon et al., 2020). However, based on the
photographed exemplars, we concluded that the
records from Ethiopia (Gongsha & Hiruy, 2020) and
Hawaii (USA) (GBIF, 2022) are erroneous.

The larger black flour beetle is considered a
quarantine pest in some countries, such as Australia
(Ikin et al., 1999), Guatemala (MAGA, 2008), New
Zealand (NZG, 2021), Japan (Ando & Ebina, 2012)
and Korea (Hong & Yun, 2017). Cynaeus angustus is
not covered under Regulation No. 8 of 27 February
2015 on phytosanitary control (BMA, 2015),
respectively, it is not a regulated plant pest in Bulgaria.

Fig. 3. Distribution of Cynaeus angustus in Bulgaria.
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Fig. 4. Habitats of Cynaeus angustus in Bulgaria: A – southeast of Archar Village; B – northeast of Hadzhidimitrovo Village; C
– northwest of Garvan Village.
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However, its presence in the Danubian Plain will most
likely impact the local farmers in the future. In this
respect, some authors suggest that C. angustus can be
controlled by particular enzyme inhibitors as well as
certain bioagents, namely Steinernema carpocapsae
(Weiser, 1955) and Nosema cynaea Krall, 1950 (Krall,
1950; Oppert et al., 2006; Nansen et al., 2013). Ionising
radiation sterilisation is also recommended; usually,
doses of 0.2 to 0.5 kGy are sufficient for most stored-
product insect pests including the larger black flour

beetle (Chuaqui-Offermanns, 1987). Ultimately,
Negherbon (1959) demonstrated that fumigation with
sulfuryl fluoride is the most effective way to control C.
angustus.
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Abstract: Field work conducted in 2016–2019 and 2022 contributed with additional data on 23 relatively rare species in
Albania, including the second record of Cacyreus marshalli and the sixth record of Apatura metis. Several new localities are
given forDanaus chrysippus,which proved to be not rare on the southern coast ofAlbania.

Keywords:Albania, new records, Papilionoidea

Introduction

Studies of butterflies in Albania increased in the last
several years and resulted in findings of several new
species for the country. According to Verovnik & Po-
pović (2013a) checklist comprises 196 butterfly spe-
cies. Šašić et al. (2015) added two more species.
Micevski et al. (2015) found Antocharis damone Bois-
duval, 1836 new for the country and confirmed
Apatura metis Freyer, 1829, which was not listed in
Verovnik & Popović (2013a). Sachanovicz et al.
(2016) reported two more new species: Cacyreus mar-
shali Butler, 1898 andMelitaea diamina (Lang, 1789).
These authors mentioned A. damone as newly recorded
for Albania but this species has already been published
several months before. Sachanovicz et al. (2016) drew
attention to the paper of Misja (2005) and suggested
that Euchloe penia (Freyer, 1851) and Pseudochazara
cingovskii (Gross, 1973) should be included in species
list. Cuvelier et al. (2018) gave comprehensive over-
view and reported new species for Albania. According
to them the number of butterfly species with recent
evidence in Albania is 196 while four species are con-
sidered as data deficient and at least nine are potential.

Recently, Proterebia phegea (Borkhausen, 1788) was
reported for the first time in Albania (Verovnik & Ve-
rovnik, 2022). There are still several species expected
in Albania. Because the field research of the authors
was focused mostly on lamp collecting of nocturnal
species at the night and on the family Zygaenidae at the
day time, butterflies were a little bit neglected. Only a
few Papilionoidea species were published in Beshkov
& Nahirnić, (2019), Beshkov & Nahirnić-Beshkova
(2021), Beshkov, Plant & Nahirnić (2020) and in
Nahirnić & Beshkov (2017). In this paper we provide
new records for 23 relatively rare species inAlbania.

Material and methods

Field work was conducted in 2016–2019 and 2022 in
all parts of Albania. Hipparchia specimens were de-
termined on the basis of genitalia according to Coutsis
(1983). Most of the specimens were just observed or
caught and released after determination. Collected spe-
cimens are stored in the collections of Ana Nahirnić-
Beshkova and Stoyan Beshkov, both stored in the Na-
tional Museum of Natural History in Sofia.
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Results and discussion

Hesperidae

Pyrgus serratulae (Rambur, [1839])

Near Prespa Lake, SW of Glloboçen Village,
N40°50'44", E20°55'27", 930 m, 4.06.2022. It is
known from several localities in southern Albania
(Cuvelier et al., 2018). Our record is isolated from
others. Record presented on the map in Cuvelier et al.
(2018) falls on Mali i Thanës (= Mt Galičica) but it
must be referred to the North Macedonian part of the
mountain because Rebel & Zerny (1931) quoted
Drenowsky (1930) who collected only at North
Macedonian part and never atAlbanian territory.

Spialia phlomidis (Herrich-Schäffer, 1845)

Ivan Mt, above Zvezdë Village, N40°43'59",
E20°52'49", 1088 m, 6.07.2016; Gramsh Municipality,
Bratillë Village, N40°46'15", E20°18'38", 515 m,

5.05.2022; Valamara Mt, above Bratillë Village,
N40°46'20", E20°20'06", 994 m, 7.06.2022. Occurs in
northern and south-eastern part of the country. Two of
our records from Bratillë are the only ones in central
Albania.

Muschampia proto (Ochsenheimer, 1808)

Sarandë Municipalty, Butrint vicinity, N39°44'47",
E20°00'39", 38 m, 18.X.2016; Gjirokastër County,
Finiq Municipality, between Dhrovjan and Syri i
Kaltër, N39°54'34", E20°11'23", 178 m, 13.07.2018,
nectaring on Centaurea melitensis L. Beshkov (1995)
reported this species for the first time for Albania from
Himara and Muzina. All records originate from
southernAlbania.

Gegenes pumilio (Hoffmannsegg, 1804)

Sarandë municipalty, Butrint vicinity, N39°44'47",
E20°00'39", 38 m, 18.10.2016.

Fig. 1. Habitat of Anthocharis damone Boisduval, 1836 at Gramsh Municipality, between Bratillë and Kokël villages,
N40°46'33", E20°17'59", 507 m, 5.05.2022.
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Papilionidae

Parnassius apollo (Linnaeus, 1758)

Korçë County, above Drenovë Village, N40°35'18",
E020°48'23", 1050 m, 7.07.2016; Tirana County, Mali
me Gropë Mts, N41°21'09", E20°02'47", 1405 m,
17.07.2018; Tirana Municipality, Mali me Gropë,
N41°21'42", E20°03'24", 1495 m, 16.07.2018;
Munella Mt, above Kimez Village, N41°57'13",
E20°05'06", 1325 m 7.07.2019; Munella Mt, southern
foothill, N41°56'57", E20°05'33", 1405 m, 7.07.2019;
Munella Mt, south-eastern foothill, N41°57'18",
E20°06'13", 1490 m, 7.07.2019. Not reported from
Munella Mt before.

Pieridae

Anthocharis damone Boisduval, 1836

Gramsh Municipality, between Bratillë and Kokël
villages, N40°46'33", E20°17'59", 507 m (Fig. 1),
5.05.2022. It is known from two localities in Albania,
Bratillë in central Albania (Micevski et al., 2015) and
Borsch in southern Albania (Sachanowicz et al. 2016).
We observed ca. 20 specimens flying on steep slopes,
two of which were females.

Colias croceus f. erateformisNiculescu, 1963

Sarandë Municipalty, Ksamil Village south,
N39°44'47", E19°59'58", 20 m, 18.10.2016. 1 male
collected (Fig. 2), genitalia checked (Fig. 3). Both
Colias erate (Esper, 1805) and C. croceus (Geoffroy,
1785) can be very variable. Several forms can’t be
distinguished without genitalia examination especially
yellow form C. croceus f. erateformis (Poorten et al.,
1988; John et al., 2006). Colias erate is not mentioned
to occur in Albania in checklists of butterflies. It is
present in all surrounding countries and can be
expected. In order to be sure that we found C. erate we
dissected our specimen. According to genitalia (Gen.
prep. 1./12.I.2017, S. Beshkov) this specimen turns out
to be C. croceus. We suggest close examination of all
specimens that resemble C. erate in Albania. Colias
croceus f. erateformis has been found in Romania,
Greece, Cyprus and Turkey and it is very rare
(Hutsebaut et al., 2020).

Colias aurorinaHerrich-Schäffer, 1850

MtMoravë, Dardhë, N40°31'15", E20°49'56", 1241 m,
4.06.2018. It is known fromMtMoravë, Mt Grammos,
Mt Lunxhërizë and Mt Nemërçkë. On Mt Moravë
Verovnik & Popović (2013b) found it near the pass
between Boboshticë and Dardhë, Šašić et al. (2015)
found it near the same pass and near Boboshticë and
Sachanowicz et al. (2016) recorded it from area west of
village of Drenovë.Also, Cuvelier et al. (2018) found it
in a wider area of the mentioned pass. We found it at
new locality on Mt Moravë which is 2.3 km far from
the nearest locality of the pass between Boboshticë and
Dardhë published by Šašić et al. (2016). Our locality
near Dardhë is characterised by southerly to westerly
exposed slopes covered with Astracantha sp.

Fig. 2. Colias croceus f. erateformis Niculescu, 1963 male.
Ksamil, 18.10.2016. Scale = 1 cm.

Fig. 3. Colias croceus f. erateformis Niculescu, 1963 male
genitalia. Ksamil, Gen. prep. 1./12.I.2017, S. Beshkov, male
genitalia on glass in Euparal.
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Lycaenidae

Cacyreus marshalli Butler, 1898

Vlorë County, Himarë Municipalty, village Ilias S,
Gjipe Beach, N40°07'38", E19°40'17", 30 m,
18.10.2016, Eunis habitat type F5.213 Eastern Medi-
terranean high maquis (Fig. 4). One specimen observed
nectaring. This species is native to Southern Africa. Its
host-plants are Pelargonium spp. and Geranium spp. It
was introduced to Europe with its host-plants which are
widely used as ornamental plants. For the first time in
Europe it was discovered in Balearic Islands in 1988
(Sarto i Monteys & Maso, 1991). It is reported from
many European countries and became an invasive spe-
cies. Sachanovicz et al. (2016) reported it for the first
time for Albania in 2016 based on specimen collected
in Tirana in 2009. Our finding represents the second re-
cord of this species in Albania. The nearest known loc-
ality is in Corfu Island (Parker, 2010). No host-plants
were noticed at our site.

Scolitantides orion (Pallas, 1771)

Pogradec Municipality, Guri i Kamjes N40°50'14",
E20°36'53", 1440 m, 5.06.2022; Valamara Mt, above

Bratillë Village, N40°46'20", E20°20'06", 994 m,
7.06.2022. There are only two records from southern
part of the country.

Eumedonia eumedon (Esper, [1780])

Dajt Mt, E side, Qafa e Priskës N, N41°20'44",
E19°57'14", 915 m, 5.06.2019; Pogradec Municipality,
Maja e Ahishtës, N40°59'54", E20°36'31", 1320 m,
8.06.2022. It is known from north-eastern and south-
eastern part of the country. Our record is the only one in
centralAlbania.

Aricia artaxerxes (Fabricius, 1793)

Tirana County, Mali me Gropë Mts, N41°21'09",
E20°02'47", 1405 m, 17.07.2018. There are only two
records from the central part of the country.

Lycaena virgaureae (Linnaeus, 1758)

Tirana Municipality, Mali me Gropë, N41°21'42",
E20°03'24", 1495 m, 16.07.2018. There are no data for
the central part of the country with exception of one

Fig. 4. Locality ofCacyreus marshaliButler, 1898,Danaus chrysippus (Linnaeus, 1758) andCharaxes jasius (Linnaeus, 1767).
Vlorë County, Himarë Municipalty, village Ilias S, Gjipe Beach, 18.10.2016.
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near the border of North Macedonia (Cuvelier et al.,
2018).

Lycaena ottomanus (Lefèbvre, 1830)

Permet Municipality, Benjë-Novoselë Village vic.,
N40°14'39", E20°25'22", 437 m, 6.06.2018; Sarandë
Municipalty, Butrint vicinity, N39°44'47", E20°00'39",
38 m, 18.10.2016. It is rare species in Albania. This is
one of the most inland localities inAlbania.

Lycaena candens (Herrich-Schäffer, 1844)

Tirana Municipality, Mali me Gropë, N41°21'42",
E20°03'24", 1495 m, 16.07.2018. There are no data for
the central part of the country.

Nymphalidae

Danaus chrysippus (Linnaeus, 1758)

Between Lushnjë and Kuçovë, Near Fier-Shegan Vil-
lage, 16.10.2016; Vlorë County, Orikum Town vicin-
ity, N40°19'25", E19°28'50", 15 m, 17.10.2016, agri-
cultural area, 1 specimen on the road and 1 flying;
Vlorë County, Himarë Municipalty, between villages
of Dhërmi and Ilias, St Theodore, N40°07'52",
E19°39'19", 135 m, 18.10.2016, one specimen ob-
served flying; Vlorë County, Himarë Municipalty, vil-
lage Ilias S, Gjipe Beach, N40°07'35", E19°40'15", 0 m
(Fig. 4), 18.10.2016, one specimen observed flying
above sea near the beach; Vlorë County, Himarë Muni-
cipalty, Porto Palermo Castle vicinity, N40°04'00",
E19°47'34", 20 m, 18.10.2016, two specimens ob-
served nectaring in Eunis habitat type F5.52 Euphorbia
dendroides formations. This widely distributed migrat-
ory species is observed in coastal areas in many Medi-
terranean countries and colonised some of them. In sur-
rounding countries, it is reported for Greece (Owen,
1991) and Montenegro (Jakšić & Ristić, 1999). It is
previously recorded from Albania from nine localities
in coastal areas from Tirana to Saranda (Luquet &
Misja, 1989; Gaskin 1990; Beshkov & Nahirnić,
2019). Those records date to 1979, 1982, 1988 and
2018. It was reported from the sea coast between Qe-
paro and Porto Palermo in November (Beshkov &
Nahirnić, 2019). Must be the period of the year

September–November why this conspicuous butterfly
has not been observed in Albania for a long time, since
that is not period of the year when butterfly researchers
usually conduct their research.

Charaxes jasius (Linnaeus, 1767)

Vlorë County, Himarë Municipalty, between villages
of Dhërmi and Ilias, St Theodore, N40°07'52",
E19°39'19", 135 m, 18.10.2016; Vlorë County, Himarë
Municipalty, S of village of Ilias, Gjipe Beach,
N40°07'35", E19°40'15", 0 m (Fig. 4), 18.10.2016;
Sarandë Municipalty, Bistricë Village, N39°55'15",
E20°07'53", 115 m, 7.06.2016; Sarandë Municipalty,
Syri i Kaltër, N39°55'23", E20°11'29", 158 m,
6.08.2018, one male in light trap. The only source
where exact localities of C. jasius are mentioned are
those three in Rebel & Zerny (1931) and one locality in
Nahirnić & Beshkov (2017). Misja & Kurizzi (1984)
found it during their research but there is no further
information about it. Cuvelier et al. (2018) omitted
Nahirnić & Beshkov (2017) in literature overview for
C. jasius. Main host-plant is Arbutus unedo L., 1753
which is noticed at all visited sites.

Apatura metis Freyer, 1829

Syri i Kaltër, N39°55'23", E20°11'29", 158 m,
6.08.2018. Known from Lake Shkodër (Micevski et al.,
2015; Sachanowicz et al., 2016; Cuvelier et al., 2018)
and Tirana surroundings (Rebel & Zerny, 1931). Our
finding at Syri i Kaltër is the only known locality in
southern part of the country. Our record is the sixth for
Albania.

Brenthis hecate ([Denis & Schiffermüller], 1775)

Valamara Mt, above Bratillë Village, N40°46'29",
E20°20'27", 1018 m, 7.06.2022. There are just a few
localities in central and southern part of the country.

Euphydrias aurinia (Rottemburg, 1775)

Korçë County, Mt Moravë, Dardhë, N40°31'15",
E20°49'56", 1241 m, 4.06.2018; Korçë County, Mt
Moravë, Boboshticë, N40°32'39.25", E020°46'57.70",
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1151 m, 4.06.2018. The species is included in the
Council Directive 92/43/EEC of 21 May 1992 on the
conservation of natural habitats and of wild fauna and
flora. There are only several data in different regions of
Albania (Cuvelier et al., 2018). Our finding is the first
one for Mt Moravë and Korçë County.

Hipparchia volgensis (Mazochin-Porshnjakov, 1952)

Bulqizë, Mt Thanës, above Plani i Bardhë Village,
N41°28'34", E20°09'19", 767 m, 21.07.2018;
Valamara Mt, above Bratillë Village, N40°46'20",
E20°20'06", 994 m, 7.06.2022. In the central part of
Albania where it was only from the area of Tirana
(Cuvelier et al., 2018).

Pseudochazara amalthea (Frivaldszky, [1845])

Korçë County, Voskopojë Village N, N40°38'58",
E020°34'59", 1150 m, 11.07.2018; Korçë County,
above Drenovë Village, N40°35'18", E020°48'23",
7.7.2016; Korçë County, below Dardhë, above
Boboshticë Village, N40°32'26", E020°47'31",
8.07.2016; Korçë-Colonje Mt Kuq, Qarrit Pass, west
from Pepellash Village N40°28'55", E020°41'27",
27.06.2017, 22.8.2017; on the road from Korçë to
Erseka, below Pepellash Village, N40°28'54",
E020°40'29", 27.6.2017; on the road from Korca to
Erseka, below Pepellash Village, N40°28'53",
E020°40'31", 27.6.2017. In Albania it is known only
from the south-eastern part. We are adding new
localities and fill the gaps in its distribution around
Korçë.

Pseudochazara tisiphone Brown, 1980

Bulqizë, Mt Thanës, above Plani i Bardhë Village, 767
m, N41°28'34", E20°09'19", 21.07.2018; Mt Moravë,
Korçë Municipality, above Drenovë Village, 1067 m,
N40°35'18", E20°48'23", 8.07.2016; Korçë County,
below Dardha, above Boboshtica Village, N40°32'26",
E20°47'31", 8.07.2016; Korçë-Kolonje on the road
from Korca to Erseka, the pass of the border Korçë-
Kolonje County, N40°28'54"; E020°40'29";,
27.6.2017; on the road from Korçë to Erseka, below
Pepellash Village, N40°28'53", E020°40'31",
27.6.2017; Korçë County, Voskopojë Village N,

N40°38'58", E020°34'59", 1150 m, 11.07.2018. In
Albania it is known only from the surroundings of
Korçë and Bulqizë. We are adding new localities to
each of those areas.

Lasiommata petropolitana (Fabricius, 1787)

Mt Moravë, 1,3 km SWDardhë, road to Arrëz Village,
N40°30'40", E20°48'49", 1455 m, 5.06.2018. It is
reported only from mountains in northern Albania
(Cuvelier et al., 2018). Record presented on the map in
Cuvelier et al. (2018) falls on Mali i Thanës (= Mt
Galičica) but it must be referred to the North
Macedonian part of the mountain because Rebel &
Zerny (1931) quoted Drenowsky (1930) who collected
only at North Macedonian part and not at Albanian
territory.
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Proposals for replacement names for twoAfrotropical species of
the subfamily Phaoniinae and resurrection of a Phaonia species

(Diptera: Muscidae)
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Abstract: The names of Dichaetomyia suffusa van Emden, 1942 and Phaonia capensis Zielke, 1971 are occupied by
Dichaetomyia suffusa Malloch, 1929 and Phaonia capensis Curran, 1938, respectively. Therefore the replacement name
Dichaetomyia adamskae nom. nov. is given to Dichaetomyia suffusa van Emden, 1942, and Phaonia necapensis nom. nov. to
Dichaetomyia capensis Zielke, 1971. The differences between the two species Phaonia necapensis and Phaonia brunneivittis
Emden, 1943 are described documenting that Phaonia necapensis is a good species, clearly distinct from P. brunneivittis.

Keywords:Dichaetomyia adamskae nom. nov., Phaonia necapensis nom. nov., reactivation, replacement names

Introduction

The impetus for this contribution was a comment in an
unpublished compilation of the world Muscidae by
Pont (Pont personal communication) that the list still
contains some homonyms that still need work. Among
the affected species are twoAfrotropical species of the
subfamily Phaoniinae, Dichaetomyia suffusa van Em-
den, 1942 and Phaonia capensis Zielke, 1971, for each
of which a replacement name is still needed.
Dichaetomyia suffusa van Emden originating from

South Africa was listed as a valid species without
further comments in the Catalogue of Afrotropical
Muscidae (Pont 1980). However, on the website of
Systema Dipterorum (Evenhuis & Pape 2022) the
species is considered as homonym of Dichaetomyia
suffusa Malloch, 1929, described from Indonesia. The
South African species Phaonia capensis Zielke, 1971
(Zielke, 1971) was already in the Catalogue of
Afrotropical Muscidae (Pont 1980) positioned as
primary junior homonym of Phaonia capensis
described by Curran (1938) and which itself is a
synonym of Phaonia flavicornis Stein, 1903. All three

taxa originate from South Africa, but Phaonia
flavicornis is also known from several other countries
of the Afrotropical Region (Pont 1980). A similar
classification of both Phaonia capensis species is also
found on the website of Systema Dipterorum
(Evenhuis & Pape, 2022). Phaonia capensis Zielke is
listed in the Catalogues of Life (Bánki et al., 2022) as
synonym of Phaonia brunneivittis Emden, 1943, from
Uganda. However, these two species can be clearly
distinguished from one another on the basis of the
original characterisations of the species. Therefore, the
strong evidence for treating Phaonia capensis as a
separate species is detailed below.

Results

Resurrection of Phaonia capensis Zielke, 1971

A detailed description of Phaonia brunneivittis van
Emden does not exist. The introduction of P.
brunneivittis to science was limited to a short
characterisation of the species presented in the couplets
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of van Emden’s identification key (1943) to the
Afrotropical species of Phaonia. However, the
majority of the few mentioned taxonomic features of P.
brunneivittis differs clearly from the corresponding
characteristics of Phaonia capensis Zielke. The main
differences between the two species are listed below,
with the characteristics of P. capensis shown in
brackets.

Pre-alar seta shorter than the second notopleural
seta or at most of the same length (pre-alar seta much
longer than the posterior notopleural seta); costal spine
as a rule indistinct (costal spine well-developed and
about as long as cross vein r-m); fore tibia with a pos-
terior seta (fore tibia without a posterior seta); hind
tibia with one anterodorsal seta (hind tibia with two
anterodorsal setae); dark paired spots on abdominal
segments 2 and 3 conspicuous, the fourth segment with
a brown median vitta (abdomen with the tergites uni-
formly grey dusted), body length 5.3 mm (body length
8 mm).

These differences document, that Phaonia
capensis Zielke and Phaonia brunneivittis van Emden
have to be recognised as two different species.

Replacement name forDichaetomyia suffusa van
Emden, 1942

There are no questions with regards to synonymy to be
clarified thus only the homonym has to be resolved for
Dichaetomyia suffusa described by van Emden (1942)
from South Africa. Since the name is preoccupied by
Dichaetomyia suffusa Malloch, 1929 from Indonesia
the replacement name Dichaetomyia adamskae nom.
nov. is herewith given to Dichaetomyia suffusa van
Emden, 1942.

Etymology: The new epithet of the species refers to
KingaAdamska from the Nicolaus Copernicus Univer-
sity, Toruń, Poland in recognition of the careful review
of the Muscidae compilation thus bringing the still un-
solved homonyms back to attention.

Replacement name for Phaonia capensis Zielke, 1971

As has been shown above, Phaonia capensis Zielke
has to be recognised as a good species. Since its name
is preoccupied by Phaonia capensis Curran, 1935 the
replacement name Phaonia necapensis nom. nov. is
herewith given to Phaonia capensis Zielke, 1971.

Etymology: The new epithet of the species
“necapensis” is an adjective and refers to the fact that
the species is not (= ne) anymore a “capensis”.
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Abstract: The rediscovery of the rare and endangered species Carabus (Hygrocarabus) variolosus is reported after its last
record from 1909. The only known locality (Stara Planina Mts, Varshets Town) was confirmed. New records at similar habitats
in the region could be expected in the future, based on extensive surveys with the proposed methods.
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Introduction

Carabus (Hygrocarabus) variolosus (Fabricius, 1787)
was originally recorded for Bulgaria by Apfelbeck
(1904). The record was based on material gathered by
the Hungarian collector and tradesman of beetles
Eduard Merkl from “Serbien, Bulgarien (Stara
Planina-Merkl)” [Serbia, Bulgaria (Stara Planina-
Merkl]. Unfortunately, no data on the exact location,
altitude or time of collection of the material were
provided. Many authors usually referenced this
imprecise locality to either Serbia and Bulgaria (see
Guéorguiev & Guéorguiev 1995 and Ćurčić et al. 2007,
among others). Later, Rambousek (1912) also
mentioned Apfelbeck’ C. variolosus locality for
Bulgaria, and provided a new record from the valley of
the Stara Reka River [= Botunya River] near Varshets

Town (Stara Planina Mts). The material near Varshets
was either observed or collected (unclear) by P.
Drenski and F. Rambousek themselves, and the event
supposedly happened on 20 May 1909 (ibid.). A few
years later, Buresch & Kantardjieva (1928) gave a
short overview of the morphology of C. variolosus,
discussed its two subspecies, and reported one
specimen they examined from the collections of the
former Tsar’s Entomological Station in Sofia. The
specimen in question has been collected by D.
Joakimov along the valley of Stara Reka River on
8.05.1909. Interestingly, D. Joakimov and the pair P.
Drenski and F. Rambousek independently encountered
their specimens in the same month and year. Breuning
(1928) examined a specimen of Carabus variolosus
from Bulgaria (most probably the one discussed in
Buresh & Kantardjieva, 1928) sent him by I. Buresch;
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as a result, this famous authority on the genus Carabus
Bonelli concluded that the Bulgarian population
belongs to the nominotypical subspecies. Carabus
variolosus is a glacial relict, polytypic species with two
subspecies: C. variolosus nodulosus Creutzer, 1799
occurring in France, Belgium, Germany, Austria,
Hungary, Italy, Slovenia, Croatia, Bosnia and
Herzegovina, Kosovo, and Serbia, and C. variolosus
variolosus reported to inhabit Poland, Czech Republic,
Slovakia, Ukraine, Romania, Moldova, Serbia, and
Bulgaria (Turin et al., 2003). The population in
Germany shows very clear genetic separation, even at
close distances (2–3 km), and probably the two
subspecies have survived in different refugial
conditions during the Last Glacial Maximum (Matern
et al., 2008; Matern et al., 2010; Mossakowski et al.,
2020).

In most of Europe, the species seems very rare and
endangered. It is included in the Habitats Directive
92/43/EEC (Annex II). In the Red Book of Bulgaria the

species is with the status of critically endangered CR
[B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv)] (Guéorguiev, 2015).
On the other hand, in Romania, it is widespread and
frequent in undisturbed wet forests (Turin, 2003;
Barloy & Prunar, 2012).

According to its ecological requirements, it is a
stenotopic, hygrophilous, hygrobiont and primary
forest dwelling species. It inhabits very humid forest
habitats in foothills and mountains or near forests, at
low and medium altitudes (up to 1000 m above sea
level). Habitats of the species include banks of flowing
mountain rivers and streams, bogs, swamps and their
adjacent territories, often overgrown with standing
trees (mainly Alnus sp.), less often moist forest
meadows. Thus, it is considered an indicator species
for natural (preserved) forest streams and smaller
mountain rivers. Carabus variolosus (s.l.) is manly
nocturnal, slowly moving, strictly attached to the
streams and it surroundings (Drees et al., 2008; Matern
et al., 2007).

Fig. 1. Habitat of Carabus variolosus at Botunya River, above Varshets Town, Bulgaria.
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The species was researched in Natura 2000
protected area BG0001040 – Western Stara Planina
and Pre-Balkans, during many years and different
monitoring projects conducted in 2011–2015 (B.
Guéorguiev, E. Chehlarov), 2019–2020 (M. Antov, P.
Boyadzhiev, G. Zemdzhikova), and 2022 (R. Kostova,
R. Bekchiev). Here we reported the results from the
successful expedition in 2020.

Material and methods

The material was collected in 2020, during field exped-
itions in Stara Planina Mts, in the valley of Botunya
River (Fig. 1), near Varshets Town. Adult specimens
were caught in a predetermined monitoring area using
pitfall traps (plastic containers) (Fig. 2). The traps are
buried in the soil up to their upper edge. The traps used
for monitoring purposes are live traps and accordingly
no fixative or other killing agent was used. In order to

avoid predation and cannibalism, which occur in such
traps, at the bottom were placed forest litter and twigs
from the surroundings ensuring hiding places for the
specimens. To sampleCarabus variolosus – as a water-
bound species, traps should be placed linearly along the
banks of mountain streams, small rivers, and other ap-
propriately suitable habitats, at a distance of 1.5 meters
maximum from the shore of the respective waterbody.
The exposure of the traps lasted 24 hours.

Results

Carabus (Hygrocarabus) variolosus (Fabricius, 1787)
Figs 3, 4

Stara Planina Mts, Varshets Town, bank of Botunya
River, Fagus sylvatica forest, N43.149617°
E23.232467°, a single specimen, collected in the pitfall
traps (without fixative agent) set on 13–14.06.2020 and

Fig. 2.Apitfall trap, placed on the bank of Botunya River.
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released alive at the same place. The only one
individual was observed by M. Antov, P. Boyadzhiev,
G. Zaemdzhikova.

Discussion

The increase of funding for field studies of protected
species in recent years led to the expected positive res-
ults and many records of new localities and confirma-
tion of old ones for species that were even considered
extinct or non-existing on the territory of Bulgaria
(Bekchiev et al. 2018, 2020). The current finding of
Carabus variolosus confirms the above mentioned
trend, and future large-scale surveys of the entire
Varshets and West Stara Planina region are needed to
establish the possible optimal and potential habitats of
the species. It is very likely that the population above
Varshets is small, with a limited range and possibly ge-
netically rather isolated from the closest Carpathian
populations. Also, it is very possible that the species’
population in Western Stara Planina Mts (Bulgaria and
Serbia) is the southernmost and peripheral in terms of
the range of the species. Therefore, a strict and strong
protection of the species’ potential habitats – riparian
forests and meadows, in Natura 2000 protected area
BG0001040 – Western Stara Planina and Pre-Balkans,
is necessary.
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Abstract:The second known species of the genusMicrostygiaGeorgiev et Glöer, 2015 was described,Microstygia lakatnika n.
sp. It was found as empty shells in the deposits of the temporary stream of the Temnata Dupka Cave, Iskar River Gorge, Stara
Planina Mts in Bulgaria.M. lakatnika n. sp. is a little bit larger and has one more whorl than the type species of the genus,M.
deltcheviGeorgiev et Glöer, 2015.

Keywords: Balkan Peninsula, cave, stygobiotic

Introduction

The territory of Bulgaria is one of the richest areas on
stygobiotic snails in the West Palaearctic. Many
endemic species and probably even genera were found
in the recent years from there (Glöer, 2022). In this
paper I describe a new species from the known as a
monotypic genusMicrostygiaGeorgiev &Glöer, 2015.
It was registered in one of the relatively well studied
considering stygobiotic snails water caves named
Temnata Dupka, from where Wagner (1927) described
two species: Paladilhiopsis buresi Wagner, 1928, and
Pontobelgrandiella hessei (Wagner, 1927), and later
Georgiev (2011) found it as a new locality of
Pontobelgrandiella pusilla (Angelov, 1959).

Material and methods

The material (3 empty shells) was collected on
6.08.2022 from the Temnata Dupka Cave, Iskar River
Gorge, Stara Planina Mts in Bulgaria (Fig. 1). Deposits

of a temporary stream, situated at the left (north) small
gallery near the entrance and close to the grating were
collected (Fig. 2). Later they were sun dried and then
put again into water. Floating empty shells full with air
were collected by a strainer. Specimens were stored,
identified and some were photographed. Taxonomy
followed Glöer (2022).

Abbreviations used: SH – shell height, SW – shell
width, AH – aperture height, AW – aperture width,
LWH – last whorl height.

Results

GenusMicrostygiaGeorgiev & Glöer, 2015

Type species:Microstygia deltcheviGeorgiev & Glöer,
2015

The shell is white, elongate-conical to almost
cylindrical fine growth lines and deep suture. The apex
is strongly rounded. The aperture is ovoid with a
simple lip having relatively thickened edge. The
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operculum and the soft body are unknown (Georgiev &
Glöer, 2015).

Microstygia lakatnika n. sp.

Type locality: Temnata Dupka Cave, near Gara
LakatnikVillage, Iskar River Gorge, Stara PlaninaMts,
Bulgaria, N43 05 20.0 E23 23 00.5, 469 m a.s.l. (Figs
1, 2).

Type material: holotype: 1 shell, 6.08.2022,
Temnata Dupka Cave, near Gara Lakatnik Village,
Iskar River Gorge, Stara PlaninaMts, Bulgaria, N43 05
20.0 E23 23 00.5, 469 m a.s.l., National Natural
History Museum – Sofia, Bulgaria (Fig. 3B);
Paratypes: 2 shells, from the type locality, 6.08.2022,
National Natural History Museum – Sofia, Bulgaria.

Etymology: Named after the area of Lakatnik
Rocks (= Lakatnishki Skali, Bulgarian) where the
species was found.

Description: The shell is white, very small,
elongate conical. The whorls are five, slightly rounded,
regularly growing and have a shining surface and a
deep suture. The apex is broad and rounded, the
umbilicus is slit like. The aperture is ovoid with a
simple lip having relatively thickened edge. The
operculum and the soft body are unknown.

Measurements: Holotype: SH = 1.46 mm, SW =
0.64 mm,AH = 0.42 mm,AW= 0.44 mm, LWH = 0.80
mm, AH/SH = 0.29, LWH/SH = 0.55, SW/SH = 0.44.
Paratypes: No. 1: SH = 1.34 mm, SW= 0.56 mm,AH =
0.40 mm,AW = 0.38 mm, LWH = 0.72 mm,AH/SH =
0.30, LWH/SH = 0.54, SW/SH = 0.42 (Fig. 1), No. 2:
SH = 1.42 mm, SW = 0.54 mm,AH = 0.38 mm,AW =
0.32, LWH = 0.72 mm, AH/SH = 0.27, LWH/SH =
0.51, SW/SH = 0.38.

Differential diagnosis: The genus Microstygia
differs from all the rest of the known stygobiotic genera
with similar shell shape by its small size, rounded apex
with very broad embryonic whorls.M. lakatnika n. sp.

Fig. 1. Known localities of the species from the genusMicrostygia:A–M. deltchevi, B –M. lakatnika n. sp.
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differs fromM. deltchevi (Fig. 3A) by its slightly larger
shell with five whorls (versus four), and the slit like
umbilicus (versus wide open). However, there are
some species assigned to the genus Iglica Wagner,
1928 (which evidently needs a revision) that have such
a small shell and broad apex likeMicrostygia. They are
I. alpheus A. Reischütz & P. L. Reischütz, 2004
(Peloponesse, Greece) and I. velkovrhiDeMattia, 2007
(Klunove Toplice, Slovenia) (Glöer, 2022) but the first
species has a strongly cylindrical shell (versus elongate
conical), and in the second the last whorl comprises 2/3
of the shell height (versus 1/2). In addition, I. velkovrhi
has different ecology, being a thermophile living in a
hot spring.

Habitat and ecology:Astygobiotic species living in
subterranean waters of a large limestone area. Other
snail species found as empty shells in the sample were

Paladilhiopsis buresiWagner, 1927 (considered by the
author as Saxurinator Schütt, 1960), Pontobelgrandi-
ella hessei (Wagner, 1927) and Pontobelgrandiella
pusilla (Angelov, 1959).
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Abstract: New records of ground beetle collected from 29 localities in Kosovo are presented. Collection of the material was
carried out in the period 2018–2019.Altogether, 69 species and subspecies of ground beetles are identified. Twenty one species
and four genera are recorded for the first time for the fauna of Kosovo. In addition, five species and two genera are first reported
from Kosovo with first detailed records. Importance of premeditated efforts for collecting material in less investigated areas in
theWestern Balkans is also evidenced by finding of a great total of species that represent second records for Kosovo.

Keywords: Balkan Peninsula, Carabidae, new records

Introduction

The ground beetle fauna of the Balkan Peninsula
numbers 1632 species (B. Guéorguiev, unpublished
data). Relatively well investigated and catalogued are
the faunas in the central, east and south part of the
Peninsula, namely those of Bulgaria (Hieke & Wrase,
1988; Guéorguiev & Guéorguiev, 1995), Serbia
(Ćurčić et al., 2007), Albania (Guéorguiev, 2007),
Greece (Arndt et al., 2011), North Macedonia
(Hristovski &Guéorguiev, 2015) and European Turkey
(Kostova & Guéorguiev, 2016). In spite of the fauna of
the Western Balkans (Slovenia, Croatia, Bosnia and
Herzegovina, Montenegro, Kosovo) is catalogued and
with taxonomic composition well-known (Löbl &
Löbl, 2017), particular areas in the region remain less
investigated than others mostly for the lack of reliable
fresh data.

First information about carabids from the region of
Kosovo was provided by Apfelbeck (1904) who enlis-
ted 43 species from environs of Prizren, considering
the current nomenclature of the Palaearctic representat-
ives of the family (Löbl & Löbl, 2017). The Hungarian
Ernő Csiki (Csiki, 1940) is that who so far made the
most important contribution to the fauna of Kosovo.

This author gave data for 105 species and two subspe-
cies from the region. In the beginning of the XXI cen-
tury all the available information on the carabids from
Kosovo has been summarised in the work of Ćurčić et
al. (2007), which is a sound basis for further research of
the regional fauna. Not long ago, Guéorguiev (2011)
added first data for 14 species and subspecies ground
beetles for the area investigated.

In consequence of deliberate efforts for collecting
new information for projects on the species for Red
List for Kosovo and endemic terrestrial plants and
animals in theWestern Balkans, new data about ground
beetles from Kosovo were collected in the years of
2018 and 2019. Thus, the aim of the present report is to
present the result of the identifications of the collected
samples and to make them public.

Materials and methods

The material of ground beetles was collected by hand
and pitfall traps with vinegar in the period 2018–2019
at the following habitats: forests, alpine and subalpine
pastures and meadows, open places, habitats at
riverbanks and around streams as well as semi-natural
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and ruderal habitats in suburban areas. Most samples
were collected at altitudes between 1000 and 2500 m
a.s.l. at western and southern border of Kosovo on
mountains of huge massifs of Bjeshket e nemuna/
Prokletĳe and Malet e Sharrit/Šar Planina, with the
exception of lowland localities in central Kosovo near
the villages and towns of Deçan/Dečani, Ponorc/
Ponorac, Kabash i Hasit/Kabaš Has, Ponorc/Ponorac
and Nerodime e Epërme/Gornje Nerodimlje (Fig. 1).

The whole material was collected by the second
author and is currently kept in his private collection.
The following list presents the sampled sites with
habitats and sampling dates, and their abbreviations
used further in the text.

List of localities

K01 Kosovo SE, Shtërpcë/Štrpce Municipality,
Piribeg, 2200–2400 m a.s.l., 21.09.2018,
subalpine meadows, (42.180015° 21.055152°).

K02 Kosovo SE, Shtërpcë/Štrpce Municipality, Suva
Reka River, Prevalla/Prevalac, 1200 m a.s.l.,
21.09–4.10.2018, pitfall traps, beech forest,
(42.182433° 20.978054°).

K03 Kosovo W, Desan/Dečani Municipality, Mali i
Strellcit/Streočka Planina, Streočki Stanovi,
1850 m, 2.10.2018, subalpine meadows,
(42.5865° 20.237°).

Fig. 1. Map of and Kosovo with indications of the localities from which the material was collected [abbreviations of localities
are presented in Materials and methods section; scale bar = 13 km].
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K04 Kosovo W, Peja/Peć Municipality, Hajla Mt
above Koshutan/Košutane, 1900 m a.s.l.,
1.10.2018, subalpine meadows, (42.764715°
20.102792°).

K05 Kosovo W, Peja/Peć Municipality, Kuqishtë/
Kučište, 2.5 km N to Bogë/Boge, 1150 m a.s.l.,
18.09–1.10.2018, pitfall traps, mixed deciduous
– coniferous forest, (42.7073° 20.0609°).

K06 Kosovo W, Desan/Dečani Municipality,
Lumbardhi i Deçanit/Dečanska Bistrica River,
4.5 km NW from Deçan/Dečani, 800 m a.s.l.,
19.09.2018, deciduous forest with dense shrubs,
(42.557656° 20.235988°).

K07 Kosovo S, Dragash/Dragaš Municipality, Brod,
Zlipotocka Planina/Zlipotočka Planina,
1600–1800 m a.s.l., 20.09.2018, subalpine and
alpine pastures, (41.9554° 20.709°).

K08 Kosovo SC, Kaçanik/KačanikMunicipality,
Vataj/Vata, Bujevo, 1050 m a.s.l., 5.10.2018,
beech forest, (42.2207° 21.1907°).

K09 Kosovo SE, Prizren Municipality, Prevalla/
Prevalac, Suva Reka River, 1500 m a.s.l.,
21.09.2018, ruderal vegetation by the road,
(42.1807541° 20.953594°).

K10 Kosovo W, Peja/Peć Municipality, Hajla Mt,
ridge, 2340 m a.s.l., 13.07.2019, alpine pasture,
(42.7547326° 20.1457226°).

K11 Kosovo W, Peja/Peć Municipality, Adžovića
Reka Stream, upper flow, 1250 m a.s.l.,
19.09.2018, riparian habitats at the stream banks,
(42.708888° 20.041677°).

K12 Kosovo SC, Ferizaj/Uroševac Municipality,
Golema Reka Stream, upper flow, 1250 m a.s.l.,
4.10.2018, mesophilic habitats at the stream
banks in the deciduous forest zone, (42.347248°
21.018802°).

K13 Kosovo SC, Ferizaj/Uroševac Municipality,
Jezerc/Jezerce, Kodra e Dlinjave Hill, 1200 m
a.s.l., 4.10.2018, mesophilic meadow in the
deciduous forests zone, (42.370685°
20.984815°).

K14 Kosovo C, Malishevë/Mališevo Municipality,
Ponorc/Ponorac, Accumulation Lake, 570 m
a.s.l., 30.10.2018, habitats around the spring,
(42.4882297° 20.6215972°).

K15 Kosovo C, Malishevë/Mališevo Municipality, 2
km W from Ponorc/Ponorac, 760 m a.s.l.,
30.10.2018, xeric habitat with ruderal vegetation,
(42.5014° 20.6004°).

K16 Kosovo SW, Prizren Municipality, Kabash i
Hasit/Kabaš Has, Gurra Kabashit Spring, 340 m
a.s.l., 3.10.2018, riparian habitats around the
spring, (42.2709° 20.5525°).

K17 Kosovo SW, Prizren Municipality, Duvska
Gorge, 530 m a.s.l., 20.09.2018, xeric ruderal
habitat by the road, (42.1939° 20.7753°).

K18 Kosovo SC, Ferizaj/Uroševac Municipality,
Nerodime e Epërme/Gornje Nerodimlje, hotel
Villa, 670 m a.s.l., 4.10.2018, riparian habitats
around the spring, (42.36632° 21.057824°).

K19 Kosovo SW, Prizren Municipality, Poslishtë/
Poslište, 340 m a.s.l., 4.10.2018, habitats at the
stream bank, (42.1781° 20.6691°).

K20 Kosovo C, Klina Municipality, Mirusha/Miruša
Canyon, 370 m a.s.l., 30.09.2018, riparian
habitats at the stream banks, (42.5237032°
20.5820268°).

K21 Kosovo W, Desan/Dečani Municipality,
Lumbardhi i Deçanit/Dečanska Bistrica river, 4,5
km NWDečani, 800 m, 19.09–2.10.2018, pitfall
traps, xeric mixed deciduous forest, (42.5573°
20.2384°).

K22 Kosovo SE, Prizren Municipality, slopes of
Popovo Prase Mt, Prevalla/Prevalac, 1500 m
a.s.l., 20.09.2018, beech forest, (42.1807541°
20.953594°).

K23 Kosovo W, Gjakova/Đakovica Municipality,
Gërçinë/Grčina, slopes of Paštrik Mt, 600 m
a.s.l., 3.10.2018, xeric habitats in and around
drained river bed surrounded by degraded
deciduous forest, (42.289684° 20.475725°).

K24 Kosovo SW, Prizren Municipality, Kabash i
Hasit/Kabaš Has, Gurra Kabashit spring, 320 m
a.s.l., 3.10.2018, riparian habitats around the
spring, (42.2705° 20.5492°).

K25 Kosovo SC, Gjakova/Đakovica municipality,
Damjan/Damjane, spring near Villa Kroni, 350
m a.s.l., 3.10.2018, riparian habitats around the
spring, (42.2873° 20.5136°).

K26 Kosovo W, Peja/Peć Municipality, Bogë/Boge,
1350 m a.s.l., 18.09.2018, subalpine meadow on
the site of cleared coniferous forest , (42.739871°
20.055401°).

K27 Kosovo SW, Dragash/DragašMunipitality, Brod,
hotel Arxena, 1500 m a.s.l., 20.09.2018,
subalpine meadows, (41.964508° 20.711909°).

K28 Kosovo SW, Peja/Peć Municipality, Gryka e
Rugovës/Rugovska Klisura Gorge, former
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border crossing to Montenegro, 1200 m a.s.l.,
1.10.2018, beech forest, (42.685286°
20.054004°).

K29 KosovoW, Peja/PećMunicipality, ŽljebMt., Peć
– Rožaje road, 1450 m a.s.l., 18.09.2018,
mesophilic riparian habitats at the stream banks,
(42.778210° 20.268966°).

The following abbreviations are also used: ** – new
taxon for the fauna of Kosovo; * – first detailed
record(s) for the fauna of Kosovo; ex – individual(s).
The map was generated through the online tool
SimpleMappr (Shorthouse, 2010).

Results and discussion

In total 246 adult specimens belonging to 69 ground
beetle species from 25 genera were collected and
determined. The richest in terms of species are the
genera Harpalus (10 species), Bembidion (9), Trechus
(7), Carabus (6), Calathus (5) and Pterostichus (5).
Coming next is an alphabetical list of species and
subspecies of the ground beetles, the abbreviations of
localities, from which they were caught, and number
and/or sex of specimens.

Agonum (Agonum) muelleri (Herbst, 1784) – K07
(1 ♂).

*Amara (Bradytus) apricaria (Paykull, 1790) –
K07 (5 ♂♂, 2 ♀♀).

**Amara (Celia) bifrons (Gyllenhal, 1810) – K07
(1 ♀).

Anchomenus dorsalis dorsalis Pontoppidan, 1763
– K04 (1 ♂); K07 (1 ♀); K12 (1 ♂); K13 (1 ♀).

Aptinus merditanus merditanusApfelbeck, 1918 –
K02 (1 ♀).

Bembidion (Bembidionetolitzkya) geniculatum
geniculatumHeer, 1837 – K12 (3 ♂♂, 1 ♀).

Bembidion (Bembidionetolitzkya) tibiale
(Duftschmid, 1812) – K05 (1 ♂); K11 (1 ♂, 1 ♀).

Bembidion (Metallina) lampros (Herbst, 1784) –
K07 (2 ♂♂, 2 ♀♀).

Bembidion (Ocydromus) decorum decorum
(Panzer, 1799) – K14 (1 ♂); K16 (1 ♂).

*Bembidion (Ocyturanes) balcanicum Apfelbeck,
1899 – K01 (1 ♀).

**Bembidion (Peryphanes) brunnicorne Dejean,
1831 – K07 (1 ♀); K11 (1 ♂); K25 (1 ♀).

Bembidion (Peryphanes) dalmatinum dalmatinum
Dejean, 1831 – K16 (2 ♂♂, 1 ♀); K20 (2 ♂♂, 2 ♀♀);
K24 (2 ♂♂, 2 ♀♀).

Bembidion (Peryphanes) deletum deletum
Audinet-Serville, 1821 – K04 (1 ♂, 3 ♀♀); K07 (1 ♂, 3
♀♀).

Bembidion (Peryphus) subcostatum vau
Netolitzky, 1913 – K07 (1 ♂, 2 ♀♀); K11 (1 ♀); K12
(1 ♂, 1 ♀).

*Calathus (Calathus) distinguendus Chaudoir,
1846 – K05 (1 ♀); K07 (2 ♂♂, 3 ♀♀); K13 (2 ♂♂);
K15 (1 ♀); K29 (1 ♀).

Calathus (Calathus) fuscipes (Goeze, 1777) – K12
(1 ♂).

Calathus (Neocalathus) albanicus Apfelbeck,
1906 – K01 (2 ♀♀).

Calathus (Neocalathus) melanocephalus
melanocephalus (Linnaeus, 1758) – K03 (1 ♂); K07 (1
♂); K29 (1 ♂).

Calathus (Neocalathus) metallicus metallicus
Dejean, 1828 – K10 (1 ♀).

**Carabus (Archicarabus)montivagus vellepiticus
Hampe, 1850 – K01 (1 ♂); K02 (1 ♂, 1 ♀); K03 (1 ♀);
K04 (1 ♂).

Carabus (Chaetocarabus) intricatus intricatus
Linnaeus, 1760 – K05 (1 ex); K21 (2 ex); K27 (1 ex);
K28 (1 ex).

**Carabus (Megodontus) caelatus caelatus
Fabricius, 1801 – K02 (1 ♂).

Carabus (Megodontus) violaceus azurescens
Dejean, 1826 – K03 (1 ♀); K05 (1 ♀); K26 (1 ex).

Carabus (Pachystus) hortensis hortensis Linnaeus,
1758 – K02 (1 ex); K05 (17 ex); K21 (6 ex).

Carabus (Procrustes) coriaceus hopffgarteni
Kraatz, 1877 – K21 (1 ex); K26 (1 ex); K27 (2 ex).

Chlaenius (Chlaeniellus) vestitus (Paykull, 1790) –
K16 (1 ♀).

Cymindis (Cymindis) humeralis (Geoffroy, 1785) –
K01 (2 ♂♂); K03 (10 ex).

**Cymindis (Cymindis) scapularis Schaum, 1857
– K15 (1 ♂).

Harpalus (Cryptophonus) tenebrosusDejean, 1829
– K01 (1 ♂); K21 (1 ♂).

Harpalus (Harpalus) affinis (Schrank, 1781) – K07
(3 ♂♂, 3 ♀♀); K13 (2 ♂♂, 2 ♀♀).

Harpalus (Harpalus) atratus Latreille, 1804 – K20
(1 ♂, 1 ♀).

Harpalus (Harpalus) attenuatus Stephens, 1828 –
K17 (1 ♂).
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**Harpalus (Harpalus) flavicornis flavicornis
Dejean, 1829 – K14 (1 ♀).

Harpalus (Harpalus) rubripes (Duftschmid, 1812)
– K11 (1 ♂); K14 (3 ♂♂, 3 ♀♀); K22 (1 ♀).

Harpalus (Harpalus) smaragdinus (Duftschmid,
1812) – K14 (1 ♀).

**Harpalus (Harpalus) solitaris Dejean, 1829 –
K10 (1 ♀).

**Harpalus (Harpalus) tardus (Panzer, 1796) –
K20 (1 ♀).

Harpalus (Pseudoophonus) rufipes (De Geer,
1774) – K19 (1 ♂, 1 ♀).

**Leistus (Leistus) ferrugineus (Linnaeus, 1758) –
K07 (1 ♂).

Leistus (Pogonophorus) magnicollis Motschulsky,
1866 – K09 (1 ♂, 1 ♀); K29 (1 ♀).

**Leistus (Pogonophorus) parvicollis Chaudoir,
1869 – K07 (1 ♀).

**Leistus (Pogonophorus) rufomarginatus
(Duftschmid, 1812) – K14 (1 ♂).

**Licinus (Licinus) depressus (Paykull, 1790) –
K07 (1 ♂).

**Limodromus assimilis (Paykull, 1790) – K02 (1
♀).

Molops (Molops) piceus balcanicus Mlynář, 1977
– K29 (1 ♂).

Molops (Molops) simplex simplex Chaudoir, 1868
– K03 (1 ♀); K10 (1 ♀).

Molops (Stenochoromus) montenegrinus (s.l.) L.
Miller, 1866 – K10 (1 ♀).

Myas (Myas) chalybaeus Palliardi, 1825 – K21 (17
ex); K27 (2 ex).

Nebria (Nebria) brevicollis (Fabricius, 1792) –
K02 (1 ♂); K16 (1 ♂).

**Ophonus (Metophonus) schaubergerianus
(Puel, 1937) – K17 (1 ♂).

**Ophonus (Metophonus) veluchianus (J. Müller,
1931) – K13 (1 ♂); K18 (2 ♂♂).

**Platyderus (Platyderus) rufus rufusDuftschmid,
1812 – K03 (1 ♂).

Platynus scrobiculatus serbicus Csiki, 1904 – K02
(10 ex); K05 (1 ♀); K07 (1 ♂); K09 (1 ♂, 1 ♀); K11 (1
♂, 2 ♀♀).

Pterostichus (Bothriopterus) oblongopunctatus
(s.l.) (Fabricius, 1787) – K08 (1 ♂).

Pterostichus (Cheporus) burmeisteri burmeisteri
Heer, 1838 – K05 (3 ex).

Pterostichus (Feronidius) melas depressus Dejean,
1828 – K02 (1 ♂).

**Pterostichus (Platysma) niger niger (Schaller,
1783) – K06 (1 ♂); K07 (1 ♀).

Pterostichus (Pterostichus) bruckii Schaum, 1859
– K05 (1 ♀); K09 (3 ♀♀).

*Synuchus (Synuchus) vivalis vivalis Illiger, 1798 –
K04 (1 ♀).

**Stomis pumicatus pumicatus Panzer, 1796 – K03
(1 ♂).

**Tachyura (Tachyura) diabrachys (Kolenati,
1845) – K12 (1 ♂); K16 (1 ♂).

Trechus (Balcanotrechus) priapus priapus K.
Daniel, 1902 – K11 (1 ♂, 1 ♀).

Trechus (Calotrechus) obtusus obtusus Erichson,
1837 – K07 (2 ♀♀).

Trechus (Latotrechus) irenis Csiki, 1912 – K11 (1
♂).

*Trechus (Latotrechus) subnotatus ljubetensis
Apfelbeck, 1908 – K02 (1 ♂).

**Trechus (Nigrinotrechus) kobingeri kobingeri
Apfelbeck, 1902 – K01 (2 ♀♀).

Trechus (Nigrinotrechus) nigrinus Putzeys, 1847 –
K14 (1 ♂, 2 ♀♀); K16 (1 ♂); K17 (1 ♂).

Trechus (Trechus) quadristriatus (Schrank, 1781) –
K14 (3 ♂♂); K23 (4 ♂♂, 1 ♀).

Zabrus (Pelor) albanicus albanicus Apfelbeck,
1904 – K01 (1 ♂).

Four genera (Licinus, Limodromus, Stomis,
Tachyura) and 21 species are recorded for the first time
for the fauna of Kosovo. In addition, five species
(Amara apricaria, Bembidion balcanicum, Calathus
distinguendus, Synuchus vivalis, Trechus subnotatus
ljubetensis) and two genera (Platyderus, Synuchus) are
first noted for Kosovo with first detailed records.

Some other taxa (31 species) are considered second
detailed records for Kosovo. Most of them save four
(Aptinus merditanus, cfr. Hůrka, 1988; Chlaenius
vestitus, cfr. Apfelbeck, 1904; Cymindis humeralis and
Myas chalybaeus, cfr. Guéorguiev, 2011) have been
reported first time for Kosovo by Csiki (1940):
Bembidion dalmatinum dalmatinum, B. decorum
decorum, B. deletum deletum, B. geniculatum
geniculatum, B. lampros, B. subcostatum vau, B.
tibiale, Calathus albanicus, C. bosnicus, C. metallicus
metallicus, Carabus violaceus azurescens, Harpalus
affinis, H. rufipes, H. smaragdinus, H. tenebrosus,
Molops piceus balcanicus, Nebria brevicollis, Platynus
scrobiculatus serbicus, Pterostichus bruckii, Pt.
burmeisteri burmeisteri, Pt. melas depressus, Pt.
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oblongopunctatus, Trechus irenis, Tr. nigrinus, Tr.
obtusus obtusus, Tr. priapus priapus, Tr. quadristriatus.

Comments on some taxa representing first detailed
findings for Kosovo are given in the following
paragraphs.

Bembidion (Ocyturanes) balcanicus is distributed
on the Balkan Peninsula, Italy and Romania (Marggi et
al. 2017). The last source contains the only indication
for Kosovo that we know, but it lacks precise locality
and other particular data. Therefore, the finding at
Piribeg is the first detailed record for the region. The
species is rare and ordinary found above 1500 m a.s.l.
(Guéorguiev & Guéorguiev 1995; Guéorguiev 1998).

In the Balkan Peninsula, Platyderus (Platyderus)
rufus rufuswas so far known fromAlbania, Bosnia and
Herzegovina, Bulgaria, Croatia, North Macedonia and
Serbia (Apfelbeck, 1904; Guéorguiev & Guéorguiev,
1995; Guéorguiev, 2007; Hristovski & Guéorguiev,
2015). Here the species is noted for the first time from
Kosovo. Its congener, P. dalmatinus dalmatinus L.
Miller, 1881 has been cited for Kosovo without precise
locality and particularised data (Hovorka, 2017a), so
that the latter needs further confirmation. Platyderus
dalmatinus (s.l.) is a West Balkan endemic species that
most probably does not dwell the Apennines
(Guéorguiev, 2009).

Calathus (Calathus) distinguendus is a common
species that can be distinguished from its close con-
gener C. fuscipes, with which it is often mixed, by the
short metepisterna, not longer than wide (Arndt, 2011).
The former species predominates in the mountains
whereas the latter prefers more xeric places of lower
altitudes. Recently, C. distinguendus was indicated for
Kosovo without precise locality and particularised data
(Hovorka, 2017b). Due to our work the species is here
identified from four localities so its presence in the re-
gion is confirmed.

Trechus subnotatus ljubotensis has been taxonom-
ically treated by Jeannel (1927). The author cited it
from “Serbie, Macédoine : mont Ljubeten, dans la
chaîne du Schâr Dagh…Ce Trechus se prend suele-
ment au-dessus de 1.500 m. d’altitude” [Serbia, Mace-
donia: Mount Ljubeten, in the Schar Dagh Range…
This Trechus species is only taken above 1500 m alti-
tude]. This geographic indication encloses the whole
upper part of the Šar Planina Mountains today situated
in the border territories of Albania, Kosovo and North
Macedonia. Notwithstanding, no precise locality for
this subspecies fromKosovo was known until now (see
also Curcic et al., 2007). Accordingly, the locality near

Prevalac represents first detailed datum for this local
endemic from Kosovo.

Synuchus vivalis and Amara apricaria are further
two species that have been cited without precise
localities for Kosovo (Hovorka, 2017c; Hieke, 2017).
It seem that all such “first” indications for Kosovo in
the updated issue of the Palaearctic catalogue of the
ground beetles (Löbl & Löbl 2017) reflect real material
in collections which in view of the of the specificities
of the catalogue could not been “properly” cited. The
last two aforementioned taxa are as well confirmed for
the fauna of the region.
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Abstract: During a brief visit of Alonnisos Island in 2022 some insect species (mainly butterflies) were observed and
photographed. Three of them are new for the island’s fauna – the giant Asian mantis Hierodula tenuidentata Saussure, 1869,
western conifer seed bug Leptoglossus occidentalis Heidemann, 1910, millet skipper Pelopidas thrax (Hübner, [1821]). Their
establishment on the island is not a surprise, but it well illustrates the expansion of these species in theMediterranean area.A list
of the observed butterflies is also provided.

Keywords:Alonnisos, Bulgaria, butterflies, Greece, insects, invasive alien species, new records

Introduction

Alonnisos is a small (about 64 km2) Greek Aegean
island, and after Skiathos and Skopelos is the third
member of the Northern Sporades archipelago. For the
protection of unique biodiversity and habitats the
National Marine Park of Alonnisos and Northern
Sporades was established, including Alonnisos and six
smaller islands. Now it is the largest marine protected
area in Europe. Alonnisos is an area of great interest
not only for the conservation of the marine species, but
also with great ecological and biological value for the
terrestrial fauna and flora. The paper presents the result
of a brief entomological survey carried out in the late
summer 2022 at Alonnisos Island. It includes data for
three invasive species of different insect groups which
are new for the islands fauna together with a list of 17
species of butterflies recorded. The aliens could be a
problem for the local biodiversity.

Material and methods

Specimens were observed and photographed in the
autumn of year 2022 during family holidays of the

authors. The list of localities contains the relevant
toponyms, a short description of the habitat, altitude,
coordinates and dates of the observations. Altogether,
16 localities were visited onAlonnisos and in the list of
species a number of each locality is included [in
brackets], as indicated on the map (Fig. 1). Most of the
insects were photographed in the nature or netted for
identification and released. Several specimens were
observed dead on the roads. The photos were taken by
Olympus Stylus TG-4 and Panasonic Lumix FZ82
cameras. A specimen of the invasive alien species
Leptoglossus occidentalis Heidemann, 1910 is
deposited in the entomological collection of the
National Museum of Natural History, Bulgarian
Academy of Sciences, Sofia (NMNHS).

Results and discussion

Mantodea: Mantidae

Hierodula tenuidentata Saussure, 1869

Greece, Alonnisos Island: [07] near Megalos Murtias
beach, 39.1442004°N, 23.8468078°E, 8–10.ix.2022,
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Fig. 1. Map of the localities onAlonnisos, generated with QGIS 3.8 Zanzibar, Mac OS X version.

Fig. 2. [01] SW of Patitiri, 39.1354712°N, 23.8558149°E. EUNIS habitat type S51 – Mediterranean maquis and arborescent
matorral. Habitat of Leptoglossus occidentalis, Colias croceus, Chilades trochylus, Leptotes pirithous, Vanessa cardui.
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Fig. 3. [05] Paralia Megalos Mourtias, 39.1420522°N, 23.8460738°E. EUNIS habitat type S51 –Mediterranean maquis and ar-
borescent matorral. Habitat of Carcharodus alceae, Pieris rapae, Chilades trochylus, Leptotes pirithous, Cacyreus marshalli,
Maniola jurtina, Limenitis reducta.

Fig. 4. [15] Gerakas Beach, 39.2709290°N, 23.9437200°E. EUNIS habitat type N221 – Gravel beach communities of theMedi-
terranean region and S51 –Mediterranean maquis and arborescent matorral. Habitat ofHipparchia senthes.
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many specimens of both sexes observed (Fig. 5). Other
records: Bulgaria, Kresna Gorge, Kresna Inn, 233 m,
41.782617°N, 23.155683°E, 6 larvae, 8.vii.2022;
Kresna Gorge, near Oshtava crossroad, 215 m,
41.764383°N, 23.152433°E, 3 oothecae, 8.vii.2022.

Following the opinion of Battiston et al (2018) here
we accept that Hierodula tenuidentata Saussure, 1869
and H. transcaucasica Brunner von Wattenwyl, 1878
are probably synonyms and we are using the older
valid name. In one decade, since the first record (2008,
Crete: Schwarz & Ehrmann, 2018), the species spread
throughout almost all the Balkan countries, where now
became quite common especially under Mediterranean
conditions (Cianferoni et al., 2018; Pintilioaie et al.,
2021; van der Heyden, 2021; Vujic et al., 2021; Kulĳer
et al., 2022; Martinović et al., 2022). Recorded from
the nearby Skopelos Island (Cianferoni et al., 2018;
Schwarz & Ehrmann, 2018). The native range of
Hierodula tenuidentata include China, Nepal, North
India, Central Asia (Afghanistan, Pakistan, Iran,
Tajikistan, Turkmenistan, Kazakhstan) and Caucasus
(Armenia, Georgia) from where it has become invasive
by spreading rapidly to the Black Sea Region and
Eastern Mediterranean.

Hemiptera: Heteroptera: Coreidae

Leptoglossus occidentalisHeidemann, 1910

Material examined: 1 ♀ (Fig. 6), Greece, Alonnisos
Island: [01] (Fig. 2) SW of Patitiri, 35 m a.s.l.,

39.1354712°N, 23.8558149°E, 8.ix.2022, beating from
Pinus halepensis,N. Simov leg.

Western conifer seed bug Leptoglossus occi-
dentalis is an invasive alien species of NorthAmerican
origin. The species was first recorded in Europe in
1999 in Vicenza, Italy (Bernardinelli & Zandigiacomo,
2001). In one decade the species spread throughout al-
most all of Europe and invaded practically almost all
Balkan countries (Gogala, 2003; Tescari 2004;
Rabitsch 2008, 2010; Hradil, 2008; Kment & Baňař,
2008; Protıć, 2009; Simov, 2008, 2012; Fent & Kment,
2011; Petrakis, 2011; Werner 2011, Winkelmann &
Bahr 2011, Kulĳer, 2016; Kulĳer & Ibrahimi, 2017;
van der Heyden, 2017, 2018, 2019). The species was
first recorded in continental part of Greece in 2008
(Petrakis 2011; Winkelmann & Bahr, 2011) and in the
next ten years reached Greek islands of Crete and
Corfu (van der Heyden, 2017, 2018).

Mediterranean forests, woodlands and scrubs, and
temperate coniferous forests represent one of the
typical and the most suitable habitats of Leptoglossus
occidentalis in the invaded areas (Zhu et al., 2014).
Therefore it is not surprising that L. occidentalis has
been found on the Aegean island of Alonnisos. The
closest published Greek localities are in Evia, about 55
kilometres on a bee line from Alonnisos (Petrakis,
2011). The strong flight abilities of western conifer
seed bugs (Rabitsch, 2008, 2010; Simov et al. 2012)
could be the main reasons for its easy spread in
Alonnisos and probably in the Northern Sporades at
whole. Other pathways of introduction and dispersal as
human activities: ornamental trade and movement as

Fig. 5. Giant Asian mantis Hierodula tenuidentata Saussure,
1869.

Fig. 6. Western conifer seed bug Leptoglossus occidentalis
Heidemann, 1910.
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“stowaways” in transport vehicles and goods seems a
bit off.

Lepidoptera: Hesperiidae

Pelopidas thrax (Hübner, [1821]) (Fig. 7)

Greece, Alonnisos Island: [16] between Paralia
Megalos Mourtias to Alonnisos, 39.1429911°N,
23.8473118°E, 10.ix.2022, 1 ♂.

This one is the first record for the species from the
Sporades Islands. Pelopidas thrax ranges from the
eastern Mediterranean to Africa and across subtropical
and tropical Asia to Indonesia. In Greece it is
previously known from the eastern part of the Aegean
Sea – from Dodecanese and some North Aegean
Islands (Cuvelier, 2009, Cuvelier & Mølgaard, 2012,
Langourov et al, 2021), recently discovered also in the
continental part – Nestos Delta, Kavala, Sithonia
Peninsula and Mount Chortiatis, near Thessaloniki
(Kefaleli & Mamais, 2022). The species is also
widespread along the Turkish coast (Hesselbarth et al.,
1995; personal observations). This species is
multivoltine – usually fromApril to November, but all
year round in some places, or in the tropics.

Altogether 46 species of butterflies had been known
from the island, but without precise localities – refer to
the map capturing the distribution of this particular
species in Greece by Pamperis (2021, as accessed of 10
December 2022).

Other butterfly species recorded during our visit in
Alonnisos Island are as follows:

Hesperiidae

Carcharodus alceae (Esper, [1780]) – Greece,
Alonnisos Island, [05] (Fig. 3) Paralia Megalos
Mourtias, 39.1420522°N, 23.8460738°E, 6.ix.2022.

Papilionidae

Papilio machaon Linnaeus, 1758 – Greece, Alonnisos
Island: [12] E Alonnisos, 39.1505019°N,
23.8514126°E, 8.ix.2022.

Pieridae

Pieris rapae (Linnaeus, 1758) – Greece, Alonnisos
Island: [04] between Alonnisos and Megalos Mourtias
Beach, 39.1416080°N, 23.8461150°E, 5.ix.2022; [05]
(Fig. 3) Paralia Megalos Mourtias, 39.1420522°N,
23.8460738°E, 6.ix.2022.
Colias croceus (Geoffroy in Fourcroy, 1785) –

Greece, Alonnisos Island: [01] (Fig. 2) SW of Patitiri,
39.1354712°N, 23.8558149°E, 8.ix.2022; [10] NE
Alonnisos, 39.15553°N, 23.85649°E, 8.ix.2022.
Gonepteryx cleopatra (Linnaeus, 1767) – Greece,

Alonnisos Island: [02] Paralia Megalos Mourtias,
39.1355469°N, 23.8572476°E, 8.ix.2022, 1 ♂.

Lycaenidae

Chilades trochylus (Freyer, [1845]) – Greece,
Alonnisos Island: [01] (Fig. 2) SW of Patitiri,
39.1354712°N, 23.8558149°E, 8.ix.2022, 1 specimen;
[05] (Fig. 3) Paralia MegalosMourtias, 39.1420522°N,
23.8460738°E, 3.ix.2022, 4 specimens.
Leptotes pirithous (Linnaeus, 1767) – Greece,

Alonnisos Island: [01] (Fig. 2) SW of Patitiri,
39.1354712°N, 23.8558149°E, 7.ix.2022, 8.ix.2022;
[05] (Fig. 3) Paralia MegalosMourtias, 39.1420522°N,
23.8460738°E, 3.ix.2022;[07] between Paralia
Megalos Mourtias to Alonnisos 39.1442004°N,
23.8468078°E, 10.ix.2022.
Cacyreus marshalli Butler, 1898 – Greece, Alon-

nisos Island: [04] between Alonnisos and Megalos

Fig. 7. Millet skipper Pelopidas thrax,♂.
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Mourtias Beach, 39.1416080°N, 23.8461150°E,
3.ix.2022, 2 specimens; [05] (Fig. 3) Paralia Megalos
Mourtias, 39.1420522°N, 23.8460738°E, 5.ix.2022, 2
specimens; [06] Patitiri, 39.1440929°N,
23.8641584°E, 9.ix.2022, 3 specimens. The species
was introduced accidentally from South Africa to the
European Mediterranean (initially in Majorca on the
Balaeric Islands) in 1988, and in 1993 reached the
European mainland, where it spreads further as a pest
of cultivated Pelargonium. During the past 25 years,
the butterfly has colonised much of North Africa and
southern Europe and now is widespread in theMediter-
ranean region. The species is multivoltine – on wing
fromMarch/April to November.
Polyommatus icarus (Rottemburg, 1775) – Greece,

Alonnisos Island: [09] between Paralia Megalos
Mourtias to Alonnisos, 39.1468000°N, 23.8477851°E,
10.ix.2022; [13] N of Chrisi Milia, 39.1648119°N,
23.8822849°E, 9.ix.2022.

Nymphalidae

Charaxes jasius (Linnaeus, 1767) (Fig. 8) – Greece,
Alonnisos Island: [03] Paralia Megalos Mourtias,
39.1409409°N, 23.8446687°E, 3.ix.2022, 3
specimens; [08] Patitiri, 39.1444411°N,
23.8660352°E, 3.ix.2022, 1 specimen.
Maniola jurtina (Linnaeus, 1758) – Greece,

Alonnisos Island: [05] (Fig. 3) Paralia Megalos
Mourtias, 39.1420522°N, 23.8460738°E, 5.ix.2022,
7.ix.2022, 10.ix.2022; [11] Alonnisos, 39.1483062°N,
23.8476498°E, 10.ix.2022.

Hipparchia senthes (Fruhstorfer, 1908) – Greece,
Alonnisos Island: [10] NE Alonnisos, 39.15553°N,
23.85649°E, 8.ix.2022, 1 specimen; [15] (Fig. 4)
Gerakas Beach, 39.2709290°N, 23.9437200°E,
8.ix.2022, 2 specimens.
Hipparchia syriaca (Staudinger, 1871) – Greece,

Alonnisos Island: [13] N Chrisi Milia, 39.1648119°N,
23.8822849°E, 9.ix.2022, 1 specimen.
Limenitis reducta Staudinger, 1901 – Greece,

Alonnisos Island: [05] (Fig. 3) Paralia Megalos
Mourtias, 39.1420522°N, 23.8460738°E, 3.ix.2022, 1
specimen, 10.ix.2022, 1 specimen.
Vanessa atalanta (Linnaeus, 1758) – Greece,

Alonnisos Island: [06] Patitiri, 39.1440929°N,
23.8641584°E, 9.ix.2022.
Vanessa cardui (Linnaeus, 1758) – Greece,

Alonnisos Island: [01] (Fig. 2) SW of Patitiri,
39.1354712°N, 23.8558149°E, 8.ix.2022; [07]
between Paralia Megalos Mourtias to Alonnisos,
39.1442004°N, 23.8468078°E, 10.ix.2022; [09]
between Paralia Megalos Mourtias to Alonnisos,
39.1468000°N, 23.8477851°E, 10.ix.2022; [14]
Gerakas Beach, 39.2690599°N, 23.9426899°E,
8.ix.2022.
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