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Abstract: 	 The diversity of the family Pteromalidae is poorly studied in Lozenska Mountain, Bulgaria, and only three 
species were previously recorded from this area. To increase our knowledge on the diversity of these para-
sitic wasps in the mountain habitats, we sampled sixteen localities in grasslands using classic sweep-netting 
for the collection of minute insects. A number of cynipid galls (Cynipidae) were gathered from Quercus 
cerris L. and Q. pubescens Willd. for the subsequent rearing of their inhabitants. As a result, twenty one 
pteromalid species were recorded as new for the fauna of the mountain. Six species represent new records 
for the fauna of Bulgaria: Catolaccus ater (Ratzeburg), Norbanus meridionalis (Masi), Psilocera confusa 
Graham, Pteromalus albipennis Walker, Stenomalina laticeps (Walker) and Stinoplus etearchus (Walker). 
Two parasitoid-host associations in the oak galls are new to the Bulgarian fauna. Data on the flying periods, 
zoogeographical classification and discussion on the species with superpalaearctic ranges are also presented.
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Introduction
Lozenska Mountain covers about 80 km2 in the west-
ern part of the Sredna Gora mountain range. It is a rel-
atively low-elevated mountain, with the highest peak 
rising to 1190 m (Popov Dyal peak). The mountain 
is located very close to Sofia, the capital of Bulgaria, 
and therefore has been affected by negative human 
activities such as excessive felling, livestock grazing 
and erosion. In the past, the area was covered with 
old forests dominated by European beech and vari-

ous oaks; however, nowadays the existing forests are 
younger, fragmented and partly replaced with open 
fields. However, a recent assessment of habitat diver-
sity and biodiversity concluded that a considerable 
number of natural and semi-natural habitats as well as 
many animal and plant species in Lozenska Mountain 
are of high conservation significance (Ganeva 2019).

The chalcidoid fauna of the mountain has not 
been intensively studied until now. Excluding Ptero-
maidae, only six species belonging to Eurytomidae, 
Ormyridae and Torymidae were listed previously 
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(Todorov et al. 2019). Thuróczy (1990) recorded 
one pteromalid species, Stenomalina gracilis (Walk-
er, 1834) (Stenomalina muscarum auct.), collected 
in a wheat field. Two other pteromalids known for 
the mountain, Spalangia cameroni Perkins, 1910 
and S. nigroaenea Curtis, 1839, were obtained by 
rearing from dipterous pupae collected in livestock 
manure (Todorov 2011). 

The aim of the present study was to increase 
our knowledge on the diversity of the family Ptero-
malidae in the mountain habitats of the Lozenska 
Mountain, Bulgaria. 

Materials and Methods
Our study combined two sampling techniques: 
sweeping in grasslands and hand collection of cyn-
ipid galls in oak forests. The examined specimens 
were gathered in 2013–2017 from 21 localities in 
the central part of the mountain (Table 1). Visited 
grasslands were partly used as mowed meadows 
and less intensively as pastures. At least 112 galls 
induced by Andricus glutinosus (Giraud, 1859), 22 
galls by Andricus seckendorffi (Wachtl, 1879) and 
107 galls by Aphelonix cerricola (Giraud, 1859) 
(Cynipidae) were collected in the winter and stored 
outside for a minimum of two years. The emerged 
inhabitants were regularly preserved in 95 % etha-
nol. All galls of A. glutinosus were sampled from 
Quercus pubescens Willd. and all galls of A. cer-
ricola were collected from Q. cerris L. The galls of 
A. seckendorffi were gathered from an undetermined 
oak species. We used Bouček & Heydon (1997) and 
Noyes (2019) for nomenclature verification. Zo-
ogeographical characteristics were conducted and 
analysed following Vigna Taglianti et al. (1999), 
Hubenov (2015) and Noyes (2019). Presented im-
ages were taken by Carl Zeiss stereomicroscope 
(model Discovery.V8) equipped with digital cam-
era Canon EOS 200D. Stacking process was im-
plemented through Helicon Focus (vers.7.5.8 Pro). 
Sampling sites are listed in altitudinal order from 
the lowest to the highest. Their names correspond to 
the locally accepted ones, with a few combinations 
with capital letter/s to specify the position (Table 1). 
Phenological data for C. fungosa and H. stenonota 
represents the emergence period (Table 2). The fol-
lowing acronyms and abbreviations are used in the 
text: AU–Agricultural University (Plovdiv, Bulgar-
ia); IBER (BAS) – Institute of Biodiversity and Eco-
system Research (Bulgarian Academy of Sciences, 
Bulgaria); HAS (Hungarian Academy of Sciences). 
In Table 1, the following abbreviations are used: 
vill. – village; Gs – grassland; Of – oak forest.

Results
The identified pteromalids belonged to 21 species, 
all of the subfamily Pteromalinae. Nineteen species 
were found in open grasslands and two species were 
reared from the oak galls. Four host associations 
were obtained during the study. Two specimens 
of Cecidostiba fungosa (Geoffroy, 1785) emerged 
from the galls of A. glutinosus and A. seckendorffi 
and these associations are new for the country. Also, 
four specimens of C. fungosa and twenty three 

Table 1. List of the sampling sites visited in the period of the 
research. The habitat types are presented in the last column.

Sam-
pling 
site

Name Coordinates
Alti-
tude, 

m
Type

1 N Dolni 
Pasarel vill. 42°33’22”N/23°29’44”E 817 Gr

2 N Dolni 
Pasarel vill. 42°33’57”N/23°29’26”E 846 Gr

3 Mechkov-
itsa 42°33’56”N/23°31’17”E 866 Gr

4 Mechkov-
itsa 42°33’55”N/23°30’58”E 873 Gr

5 Mechkov-
itsa 42°34’00”N/23°30’34”E 878 Gr

6 S Lanina 
mogila 42°34’15”N/23°29’41”E 915 Of

7 S Lanina 
mogila 42°34’21”N/23°29’34”E 934 Of

8 S Lanina 
mogila 42°34’22”N/23°29’34”E 940 Of

9 S Lozen 
vill. 42°35’20”N/23°28’56”E 961 Gr

10 Mateinata 
cheshma 42°34’30”N/23°29’23”E 968 Gr

11 Mateinata 
cheshma 2 42°34’31”N/23°29’29”E 978 Gr

12 S Lanina 
mogila 42°34’33”N/23°29’22”E 982 Gr

13 SW Lanina 
mogila 42°34’40”N/23°29’05”E 992 Gr

14 S Lanina 
mogila 42°34’32”N/23°29’47”E 1013 Gr

15 S Lanina 
mogila 42°34’34”N/23°29’41”E 1017 Gr

16 Kurlevite 
dupki 42°34’40”N/23°30’07”E 1026 Gr

17 S Lanina 
mogila 42°34’38”N/23°29’29”E 1030 Gr

18 Radivo 
livade 42°34’52”N/23°30’38”E 1039 Gr

19 S Lanina 
mogila 42°34’52”N/23°29’04”E 1047 Gr

20 Kurlevite 
dupki 42°34’41”N/23°30’38”E 1050 Of

21 E Lanina 
mogila 42°34’53”N/23°30’13”E 1121 Of
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specimens of Hobbya stenonota (Ratzeburg, 1848) 
emerged from the galls of A. cerricola. Six species 
(Figs. 1-6) are recorded here as new for the Bulgar-
ian fauna (marked with one asterisk in Table 2). All 
the taxa are recorded for the first time from Lozen-
ska Mountain and belong to 3 range types and 14 
chorotypes (Table 2).

Discussion
Cynipid galls formed on oaks support rich commu-
nities with high diversity of natural enemies. Among 
the gall inhabitants, chalcidoid wasps are the most 
abundant parasitoid group with at least one hundred 
species in West Palaearctic (Askew et al. 2013). 

Table 2. Pteromalid species collected in Lozenska Mts. during the study. Areographical categories are presented as abbreviated 
chorotypes: I. Superpalaearctic – northern range:k – Cosmopolitan; sk – Subcosmopolitan; h – Holarctic; ha (intr.) – Holarc-
tic-Australian(introduced); paa (intr.) – Palaearctic-Australian (introduced); wpa (intr.) – West Palaearctic-Australian (intro-
duced); II. Palaearctic range: hop – Holopalaearctic; tp – Transpalaearctic; wp – West Palaearctic; eca – European-Central 
Asian; ewca – European-West Central Asian; wesca – West Eurosiberian-Central Asian; III. Eurosiberian range: wesa – West 
Eurosiberian-Anatolian; wes – West Eurosiberian; ean – European-Anatolian; e – European (boreo-mountainous).

Species Material Sampling site Collecting
(emerging) time Chorotype

*Catolaccus ater (Ratzeburg, 1852) 1♀ 11 05.VIII.2016 ewca

Cecidostiba fungosa (Geoffroy, 1785) 2♀, 4♂ 6; 7; 20; 21
17-19.IV.2015
26-28.IV.2015
20-30.III.2016

wesa

Hobbya stenonota (Ratzeburg, 1848) 18♀, 5♂ 8
02-20.V.2015
21-30.VI.2015
02.VII.2015

wesa

Homoporus arrestor (Walker, 1848) 10♂ 10; 11 12.VII.2016
05.VIII.2016 tp

Homoporus nypsius (Walker, 1839) 3♀, 1♂ 3; 5; 13 30.VI.2016
12.VII.2016 ha (intr.)

Merisus splendidus Walker, 1834 1♀, 2♂ 12; 14 06.VI.2017 h
*Norbanus meridionalis (Masi, 1922) 1♀ 14 07.VII.2017 wesca
Notoglyptus scutellaris (Dodd and Girault, 1915) 2♂ 4; 5 30.VI.2016 sk
*Psilocera confusa Graham, 1992 1♂ 14 07.VII.2017 eca
Psilocera crassispina (Thomson, 1878) 1♂ 17 30.V.2016 wes
Psilocera obscura
Walker, 1833 4♂ 11; 18 12.VII.2016

05.VIII.2016 wesa

*Pteromalus albipennis Walker, 1835 2♀ 18 05.VIII.2016 ewca
Pteromalus cionobius
(Erdös, 1953) 1♀ 18 05.VIII.2016 ean

Pteromalus elevatus
Walker, 1834 1♀ 15 12.VII.2016 wes

Pteromalus semotus
 (Walker, 1834) 1♀ 9 15.IX.2016 paa (intr.)

Pteromalus sequester
 Walker, 1835 1♀ 16 05.VIII.2016 k

Pteromalus temporalis (Graham, 1969) 2♀ 4; 11 30.VI.2016
12.VII.2016 e

Sphegigaster nigricornis
(Nees, 1834) 1♂ 15 12.VII.2016 wp

Spintherus dubius
(Nees, 1834) 6♀, 19♂ 1; 4; 9; 10; 11; 15; 

18; 19
30.VI.2016
12.VII.2016 wesa

*Stenomalina laticeps
(Walker, 1850) 3♀, 7♂ 2; 11

04.VII.2013
12.VII.2016
05.VIII.2016

wesa

*Stinoplus etearchus
(Walker, 1848) 1♀ 10 12.VII.2016 wpa (intr.)
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Many studies concerning the inquilines and para-
sitoids in oak galls have been published but some-
times the information is geographically limited to 
one or at most to a few eastern or southern European 
countries. E.g., the association of C. fungosa with A. 
glutinosus has been given in the literature only twice 
– for Austria (Mayr 1903) (as Cecidostiba leu-
copeza (Ratzeburg), misspelt leucopezus) and Hun-
gary (Erdös 1948) (as leucopeza), in both sources 
on Cynips glutinosa Giraud. The same pteromalid 
species was associated with galls of A. seckendorffi   
only from Romania (Andriescu 1974) (as C. leu-
copeza), Hungary, Italy and Turkey (Askew et al. 
2013). Furthermore, the parasitoid-host association 
of H. stenonota with A. cerricola has been recorded 
only for Austria (Mayr 1903) (as Cecidostiba col-
laris (Thomson)), Hungary (Melika et al. 2002) 
and Bulgaria (Askew et al. 2013). The most prob-

able explanation for these limited territorial records 
is hidden in the distributional patterns of the gall-
makers. The ranges of C. fungosa and H. stenonota 
cover all Europe, Anatolia and Iran, whereas the 
three cynipids discussed here are mostly confi ned to 
Central Europe and have not been found in the west 
of Austria (Melika 2006). In Eastern Europe, where 
entomological studies have not been so intensive in 
the past, similar trophic relations can be expected in 
every suitable oak habitat.

Most free-living and highly mobile inverte-
brates can spread around the world in many diff er-
ent ways. Therefore, the zoogeographical character-
istics, especially concerning polyphagous insects, 
are not constant and can be changed. According to 
the known distributional data until now, we classi-
fi ed the pteromalids into chorotypes and found that 
15 species have Palaearctic or Eurosiberian ranges 

Fig. 1–6. Species recorded for the fi rst time from Bulgaria: 1. C. ater, ♀; 2. N. meridionalis, ♀; 3. P. confusa, ♂; 4. P. 
albipennis, ♀; 5. S. laticeps, ♀; 6. S. etearchus, ♀.

1 
 

 

Fig. 1–6. Species recorded for the first time from Bulgaria: 1. C. ater, ♀; 2. N. meridionalis, ♀; 3. P. 
confusa, ♂; 4. P. albipennis, ♀; 5. S. laticeps, ♀; 6. S. etearchus, ♀. 
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(Table 2). Six species (28.5%) are dispersed beyond 
their ancestral range and, for at least four, we found 
confirmation in the literature. Pteromalus semotus 
is a true holopalaearctic species, introduced (as Ha-
brocytus milleri Delucchi & Verbeke, 1953) to New 
Zealand for biocontrol against Coleophora spp. (Co-
leophoridae) (Bouček 1988).The second species, 
Stinoplus etearchus, naturally belonging to the West-
Palaearctic fauna, has been reported as S. pervasus 
from New Zealand (Valentine 1970) as a parasite in 
galls of the cynipid Phanacis hypochoeridis (Kief-
fer) on the introduced Hypochaeris radicata L. (mis-
spelt Hypochoeris radicata) (Compositae) and from 
Australia by Bouček (1988). Another superpalae-
arctic species, Homoporus nypsius, has been firstly 
recorded for North America as a natural enemy of Te-
tramesa hordei (Harris) (as Semiotellus chalcidipha-
gus Walsh & Riley parasitizing on the ”joint worm 
fly” Isosoma hordei (Harris) (Walsh & Riley 1869). 
However, both H. nypsius and Tetramesa tritici have 
probably been spread from Europe a long time ago 
with the first plantings of the cereals (Triticum sp.) 
during the colonisation of the Americas in the 16th 

century or sometimes later. H. nypsius has been re-
corded also from New Zealand by Bouček (1988) 
and its transfer there was probably a result of the 
same processes as in North America. Thus, we have 
no evidence that its distribution beyond Eurasia is a 
result of an intentional introduction for the purpose 
of biological control. The Holarctic range of Mer-
isus splendidus, i.e. its presence in North America, 
could not be confirmed at present because the only 
record was given by Bouček (1966) but the author 
has missed to cite the literature source from which he 
gained the information.

The rest of the pteromalids listed in Table 2 are 
not obviously attributable to one or other areograph-
ical category. Among the Eurosiberian species, the 
West Eurosiberian-Anatolian ones are represented 
with five taxa. One species, P. temporalis, previous-
ly regarded as European boreo-mountainous (To-
dorov & Parvanov 2016), was found at very low 
altitude in Lozenska Mts. (873 m and 978 m) and 
can be accepted here as true European. However, its 
chorotype affiliation stays uncertain and should be 
re-evaluated in the future.
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