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Abstract. 	 The genus Phosphaenus Laporte de Castelnau, 1833 and its species P. hemipterus (Goeze, 1777) (Coleop-
tera: Lampyridae: Lampyrinae) are recorded for the first time from Bulgaria. The material was collected 
in the Sarnena Sredna Gora Mts., central Bulgaria, with pitfall traps. The new locality of the lesser glow-
worm is the most southeastern point known in the European mainland range of the species. Considering its 
current distributional range, we may suggest that the lesser glow-worm is to be found in whole Europe but 
probably its peculiar way of life has impeded its records. The present study gives new information about 
the habitat preferences and the potential preys of the species.
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Introduction
The family Lampyridae is still little studied in 
the Western Palaearctic. The genus Phosphaenus 
Laporte de Castelnau, 1833 (Lampyrinae) is rep-
resented by a single European species (Kazant-
sev 2011, Novák 2018). Phosphaenus hemipterus 
(Goeze, 1777) is a small species, unique amongst 
the 2,000 or so firefly species described by its mor-
phology and biology. It is remarkable as being the 
only known lampyrid, in which the male is brache-
lytral, the female is larviform, and both adult sexes 
are flightless, diurnal and faintly luminous, although 
they appear only to glow in response to disturbance 

(McDermott 1964, De Cock 2000, De Cock et  
al. 2009, Majka & MacIvor 2009, Novák 2018). The 
behaviour and morphology of males, with their long, 
broad antennae and small eyes, and the fact that they 
appear to be attracted to and assemble on places where 
females are hiding, strongly suggest that this species 
uses pheromones rather than light signals in sexual 
communication (De Cock & Matthysen 2005, De 
Cock et al. 2009). The larvae are predominantly noc-
turnal and seem to be specialised in feeding on earth-
worms (De Cock 2000, De Cock et al. 2009).

The species is considered a rare and poorly 
known but De Cock (2000) has presumed that the 
reason for this is the fact that this firefly can be found 
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mainly in areas with high levels of human disturbance 
(Novák 2018). It is uncommon in many areas of Eu-
rope where it occurs, and is Red Listed in Germany as 
an endangered species (Geiser 1998). It is also includ-
ed in the British Insect Red Data Book (Shirt 1987).

The aim of this study is to present the first re-
cords of Phosphaenus hemipterus in Bulgaria and 
to add new data to the knowledge of its distribution 
and ecology.

Materials and Methods
The specimens were collected in the period 8 July 
– 10 November 2019 via pitfall trapping in five sam-
pling sites in the Sarnena Sredna Gora Mts. (eastern-
most part of the Sredna Gora Mts.), in the region of 
the Svezhen Hut (Fig. 1). Formaldehyde was used 
as a fixative. The identified specimens are pinned 
and deposited in the zoological collections of Sofia 
University, Faculty of Biology (BFUS) and Institute 
of Biodiversity and Ecosystem Research (IBER–
BAS).

Results
Ten male specimens and four larvae of the less-
er glow-worm Phosphaenus hemipterus (Goeze, 
1777) (Lampyridae: Lampyrinae) were collected 
and photographed for the first time in Bulgaria (Fig. 
2). Material examined: Central Bulgaria, Sarnena 
Sredna Gora Mts., 8.VII–10.XI.2019, leg. T. Teo-
filova & N. Kodzhabashev. Localities: (1) Еast to 
Svezhen Hut, 42°30’35’’N, 25°03’51’’E, 1100 
m a.s.l., mesophilous beech forest at the ridge of 
the mountain, 4♂, 3 larvae; (2) Е Svezhen Hut, 
42°30’36’’N, 25°04’26’’E, 975 m a.s.l., old mes-
ophilous beech forest, 1♂, 1 larva; (3) 1 km NW 
Svezhen Hut, 42°31’03’’N, 25°02’40’’E, 1022 m 
a.s.l., old mesophilous beech forest, 3♂; (4) 1.5 km 
NW Svezhen Hut, 42°30’60’’N, 25°02’38’’E, 1015 

m a.s.l., mixed forest with Scots pine, Douglas fir, 
spruce and solitary beech trees, 1♂; (5) 5 km NW 
to Svezhen Hut, 42°31’59’’N, 25°02’05’’E, 898 m 
a.s.l., mixed deciduous forest with beech, oak and 
hornbeam, 1♂. Habitats where P. hemipterus was 
collected are shown on Fig. 3.

Discussion
So far, five lampyrid species of four genera are 
known from Bulgaria: Lampyris noctiluca (L., 
1767), L. zenkeri Germar, 1817, Lamprohiza splen-
didula (L., 1767), Lampyroidea dispar (Fairmaire, 
1857) and Luciola lusitanica (Charpentier, 1825) 
(Angelov 1960, Angelov 1989, Geisthardt & 
Satô 2007). Our new finding adds the genus Phos-
phaenus Laporte de Castelnau, 1833 and the lesser 
glow-worm to the Bulgarian fauna. Adult males 
of this species measure about 7 mm in length and 
the females are only slightly larger – about 10 mm. 
Wings of both males and females are rudimentary or 
entirely absent and their elytra are reduced to small, 
rucksack-like stubs in the male and are lacking alto-
gether in the female (De Cock et al. 2009).

Phosphaenus hemipterus, among glow-worm 
species, has the second largest distribution range in 
Europe after Lampyris noctiluca. It is a European 
species recorded in Austria, western Balkans, Bel-
gium, Crete, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, northern Italy, Latvia, 
Lichtenstein, Lithuania, Luxembourg, Netherlands, 
North Macedonia, Poland, Portugal, Romania, cen-
tral, western and north-western Russia, Slovakia, 
Slovenia, Spain, Sweden, and Switzerland (De 
Cock 2000, Majka & MacIvor 2009, Kazant-
sev 2011, Geisthardt & Satô 2007, Geisthardt 
2019). It has been collected at several sites in Eng-
land but it is still not confirmed if the species is 
native or introduced there (De Cock et al. 2009, 
Majka & MacIvor 2009). It seems to be the only 

Fig. 1. Locality in the Sarnena Sredna Gora Mts. where the Phosphaenus hemipterus was collected.
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European firefly that has been imported into an-
other continent (North America). The unintention-
al introduction in Canada was probably facilitated 
by its high tolerance of, or even preference for, 
human-altered environments (McDermott 1964, 
Majka & MacIvor 2009, Novák 2018). Our new 
locality in Bulgaria fills a gap in the distribution 
of the species, representing the most south-eastern 
point known in the European mainland range of the 
species.

Phosphaenus hemipterus inhabits various 
types of biotopes. In most cases, these are highly 
urbanised and artificial habitats (gardens, orchards, 
field edges, mixed patches of shrubs, hedgerows, 
roads, etc.). Often considerable numbers of males 
have been found on or beside stones and some 
form of wall or paving (Muller 1805, Jenner 
1883, Butler 1880, Morris 1893, Weber 1909, 
Airy-Shaw 1961, Magis 1977, Cribb 1991, De 
Cock 2000, De Cock et al. 2009, Majka & Ma-
cIvor 2009). In the same time, it was found in a 
beech forest and in a frequently-pruned afforesta-
tion of ash (Fraxinus excelsior) near Brussels (De 
Cock 2000). According to De Cock (2000), pre-
ferred habitats are on compact, loamy or clayey 
soils and a recurring feature is an abrupt transi-
tion from dense vegetation or humus layer towards 
open, bare terrain, e.g. pavement, roads, walls and 

fields. Larvae were mostly found on leaf litter in 
the more wooded or densely vegetated areas but 
also crawling over bare moist surfaces (De Cock 
2000). Males have been found on bare spots or on 
loamy soil with a thin leaf litter cover (De Cock 
2000). In our case, such thin leaf litter occurred 
only in the mixed coniferous forest (sampling site 
4). The leaf litter covers in the beech and mixed 
deciduous forests were quite thick.

Currently the species is known from low al-
titudes: Baltic countries, Karelia, vicinity of Brus-
sels (De Cock 2000), Lednice in Czech Republic 
(Novák 2018), Nova Scotia (Majka & MacIvor 
2009), etc. In Portugal, the species is known from 40 
to 440 m a.s.l. (Geisthardt et al. 2008). We found 
the lesser glow-worm in natural mountain habi-
tats from about 900 (at the beginning of the beech 
belt) to 1100 m a.s.l. (at the ridge of the mountain), 
which brings new data about species ecology, since 
it seems that P. hemipterus has not been found in 
mountain belts and has been considered a suburban 
and rural species. The statement that the conclusions 
about the rarity of the species may be the result of 
the lack of interest of today’s entomologists in habi-
tats favoured by P. hemipterus, e.g. (sub)urban habi-
tats (De Cock 2000), is probably not quite correct. 
In Bulgaria, the species apparently occurs in natural 
mountain habitats and its distribution is not tied to 

Fig. 2. General view (dorsal) of two male specimens found at the sampling site 3. Scale bar 1 mm.
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settlements. In fact, we have found it only in this 
particular part of the Sarnena Sredna Gora, although 
we have studied many more localities and other sim-
ilar habitats in other mountains, too. The apparent 
rarity of the species more likely can be a result from 
its hidden lifestyle.

The life cycle of the species lasts two or three 
years (Novák 2018). The adults are most abundant 

from June till the beginning of July. Occasionally, 
a few males can still be found in August and even 
September (Magis 1977, De Cock 2000). Larvae 
can be found throughout the year, except in winter 
when they hibernate, probably in the soil (De Cock 
2000). Our findings are in accordance with these ob-
servations, since we caught the beetles in the period 
8 July – 10 November, and there were no catches in 

Fig. 3. Habitats in the Sarnena Sredna Gora Mts. where Phosphaenus hemipterus was collected. A. Sampling site 1, 
spring. B. Sampling site 1, autumn. C. Sampling site 2, summer. D. Sampling site 3, spring. E. Sampling site 4, autumn. 
F. Sampling site 5, autumn.
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the previous period of sampling (22 March – 8 July). 
The absence of lesser glow-worms in the first catch 
(until 8 July) could be explained with the higher al-
titudes of our sampling sites and the influence of the 
mountain climate.

As in other European glow-worm species, the 
adults do not seem to feed (Mikšić 1981, De Cock 
2000). Larvae are known to feed on earthworms 
(Lumbricidae: Lumbricus terrestris L., 1758) and 
it seems that P. hemipterus specialises on this type 
of prey (De Cock 2000, Majka & MacIvor 2009). 
Lumbricus terrestris is widespread in the lowland 
regions of Bulgaria but it does not occur in the 
habitats of P. hemipterus in the present study. In the 
same traps, where the P. hemipterus specimens have 
been captured, we have found ten species of earth-
worms, which can probably be used as food by the 
P. hemipterus larvae: Aporrectodea rosea (Savigny, 
1826), A. longa (Ude, 1895), Bimastos eiseni (Lev-
insen, 1884), Cernosvitovia rebeli (Rosa, 1897), 
Dendrobaena alpina (Rosa, 1884), D. balcanica 
(Černosvitov, 1937), Eisenia fetida (Savigny, 1826), 
Lumbricus meliboeus Rosa, 1884 and L. rubellus 
Hoffmeister, 1843.

The fact that we have found both larvae (in dif-
ferent stages) and adults of the species only after the 
beginning of July, suggests that oviposition proba-
bly takes place in August and September in the stud-
ied habitats. In the spring, larvae are weakly mobile 
given the plenty food resources in the soil and as 
well the cooler mountain climate of the habitats. Ac-
tivation probably occurs in summer when the lar-
vae come out to the ground surface and feed on the 
available worms (not L. terrestris in our case).

In spite of its relatively large geographical 
range, knowledge about the lesser glow-worm re-
mains limited because of its assumed rarity (De 
Cock 2000) or its peculiar biology. Males can eas-
ily be confused with staphylinid beetles as they bear 
shortened wing cases (De Cock 2000), which could 
lead to their misidentification. Females are extreme-
ly rarely found and very difficult to record since they 
seem to hide most of the time in the soil or under 
stones (Weber 1909, Burakowski 2003, Novák 
2018). They have been found in front of very thin 
fissures at the base of a wall and in an excavation of 
a wooden log (De Cock 2000). Their lower mobility 
also explains the absence of females in our catches.

Another reason for the scarcity of the knowl-
edge about the P. hemipterus may be its assumed 
diurnal behaviour (Jenner 1883, Weber 1909, 
Airy-Shaw 1961, Magis 1977, De Cock 2000, 
Burakowski 2003). By using pheromones to attract 
males, the female is able to operate during the day 

and can remain hidden below ground or in crevices, 
where she is less likely to also attract predators (De 
Cock et al. 2009). Therefore, it cannot be discov-
ered by its glowing at night. The species may also 
just be overlooked because of its small size (De 
Cock 2000).

The fact that both sexes are flightless restricts 
their dispersal and in turn may result in a species 
more localised distribution. Further studies may 
provide more comprehensive information on the bi-
ology of the species and its distribution in Bulgaria.
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