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Introduction
Gomphus pulchellus Selys, 1840 (Odonata: 
Gomphidae) is considered a West European endem-
ic species. Except for some regions of Spain, it is 
widespread from the Gibraltar to France, Germany 
and Austria (Boudot & Conze 2015). Its occurrence 
further to the east is understudied, and the majority 
of the published data raises doubts. The controversy 
particularly concerns the Balkan Peninsula: only 
one site from Croatia located on the very edge of the 
Balkan Peninsula was recognised as certain (Boudot 
& Conze 2015).

In order to determine the status of G. pulchel-
lus on the Balkan Peninsula, we commenced search-
ing for the species in various parts of the area, with 
particular consideration on its western part, where 
the occurrence of G. pulchellus seems to be the most 
probable. This paper presents and discusses results 
of this study.

Materials and Methods
The study material was collected during four three-
week expeditions in April, May, September and 
October 2014; July, August and October 2015. The 
research covered the following area: in the line south-
north from Greece (including Crete) to Montenegro; 
in the line east-west from south-eastern Bulgaria to 
the coast of the Adriatic Sea (Fig. 1). A total of 328 
sites in six countries (Montenegro: 183, Macedonia: 
69, Greece: 62, Albania: 11, Serbia: 2, Bulgaria: 1) 
were studied. They represented all freshwater envi-
ronments of importance for dragonflies, with par-
ticular consideration of waters typical of river val-
leys (rivers themselves, streams and springs feeding 
them) and lakes.

Skadar Lake (Serb. Skadarsko jezero, Alb. 
Liqueni i Shkodrës), where G. pulchellus has been 
recorded, is located on the boundary of Montenegro 
and Albania. It is a cryptodepression of tectonic ori-
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gin, filled with waters mostly of the Morača River 
(62%) and karstic springs pulsating from the bot-
tom. It is connected with the Adriatic Sea through 
the Bojana River (Alb.: Bunë or Buna). The surface 
area of the lake, the largest on the Balkan Peninsula, 
varies from 370 to 6000 km2. Such high fluctuations 
of surface area result from high variability of the 
water level: the absolute altitude of the water sur-
face in the season ranges from 4.7 to 9.8 m a.s.l. At 
high water level, the extensive shallow areas in the 
northern part of the lake are flooded. The mean depth 
of Skadar Lake reaches 5 m (Rakocevic-Nedovic & 
Hollert 2005).

Larvae of dragonflies were collected using a 
hydrobiological net and, in inaccessible places, also 
by means of a hydrobiological dredge. The collec-
tion of exuviae, observations of imagines and prepa-
ration of photographic documentation of their occur-
rence were less systematic.

Measurements of physical and chemical water 
parameters were performed with a multiparamet-
ric meter Elmetron CX-401 and photometer Slandi 
LF205.

Results
Gomphus pulchellus was recorded at two sites in 
Skadar Lake (Figs 2, 3):

1.	 Montenegro, Donji Murići, UTM: CM 56, 
∼8 m a.s.l.:

42°09’48” N, 19°13’13” E, 4.10.2014, shal-
low littoral (1.0 m), gravel-stony bottom, covered by 
Najas sp. and Vallisneria spiralis L. in patch distri-
bution, one larva; 

42°09’49” N, 19°13’19” E, 18.07.2015, shal-
low littoral (0.3 m), gravel-stony bottom with peri-
phyton, vegetation: Potamogeton lucens L., P. per-
foliatus L., Myriophyllum sp. and Najas sp., five 
larvae.

Water properties (18.07.2015) – pH: 7.94, con-
ductivity: 250 μS·cm-1, temperature: 30.6°C, dis-
solved oxygen: 9.5 mg·dm-3, BZT5: 3.71 mg O2, 
nitrates: <10 mg·dm-3, ammonium nitrogen: 0.36 
mg·dm-3, phosphates: 0.874 mg·dm-3, hardness: 5.23 
°dH.

2. Albania, Dobër, UTM: CM 77, ∼8 m a.s.l.:
42°10’37” N, 19°25’59” E, 1.05.2014, tempo-

rarily flooded meadow at the lake shore (high water 
level in the lake), 23 exuviae on herbaceous vegeta-
tion.

Water properties (1.05.2014) – pH: 8.11, con-
ductivity: 500 μS·cm-1, temperature: 21.1°C, dis-
solved oxygen: 10.39 mg·dm-3, BZT5: 4.10 mg O2, 
nitrates: 1.01 mg·dm-3, ammonium nitrogen: <0.050 

mg·dm-3, phosphates: <0.010 mg·dm-3, hardness: 
8.78 dH.

Both sites were very similar: littoral areas with 
stony-gravel bottom; shallow, with evident water 
wave action, obviously positively affecting oxy-
gen conditions. The vegetation was exclusively in 
the submerged form, displaying patches of various 
sizes.

Discussion
The state of knowledge on the geographic distribu-
tion of dragonflies in Western and Southern Europe 
is good, and continuously improving due to intensive 
faunistic studies conducted by numerous researchers. 
At the supranational level, the results have been re-
cently compiled by Boudot et al. (2009) and Boudot 
& Kalkman (2015). They have found that from the 
Pyrenees to central Germany and Switzerland, and 
to the eastern borders of France, the distribution 
area of G. pulchellus is very much clumped. Further 
east, however, only scarce, strongly dispersed sites 
are recorded. Buczyński et al. (2013a) compiled 
a list of ten such sites from eight countries: Italy, 
Croatia, Macedonia, Romania, Hungary, Czech 
Republic, Slovakia and Poland. They also recorded 
another, new site from Montenegro. Then, Černý et 
al. (2014) again recorded the discussed species in 
the Czech Republic.

The majority of sites of G. pulchellus from 
outside of the clumped part of the geographical 
range located in Central Eastern Europe and on 
the Balkans was invalidated both in Polish and 
European monographs (review in Buczyński et al. 
2013a; Boudot & Conze 2015). Only two sites from 
Italy and one from Croatia are commonly accept-
ed, with the assumption that they were records of 
vagrant individuals (Boudot & Conze 2015). The 
latest, well-documented record from western Czech 
Republic is also certain (Černý et al. 2014). These 
are sites located the nearest to the clumped part of 
the distribution area – all sites located further were 
rejected or questioned. This also applies to data of 
Buczyński et al. (2013a) on the autochthonic occur-
rence of G. pulchellus in Montenegro. It was con-
sidered in Boudot & Conze (2015) but, in spite of 
the inclusion of a good drawing of a collected larva 
in the reference paper, it was considered as requir-
ing confirmation, contrary to our opinion.

In the context of the above information, the sta-
tus of G. pulchellus on the Balkan Peninsula seems to 
be very uncertain (Fig. 1). Thus, our data is important 
as, firstly, it confirms the occurrence of G. pulchellus 
in the western part of the Balkans where the species 



On the Occurrence of Gomphus pulchellus Selys, 1840 (Odonata: Gomphidae) on the Balkan Peninsula

45

is evidently autochthonic. Secondly, the new sites 
are located at less than 50 km from the known site 
(Buczyński et al. 2013a), and also in the catchment 
area of the Skadar Lake. Recording G. pulchellus 
from two separated sites in the lake suggests its oc-
currence at least in a large part of the lake. The three 
sites together imply the existence of an island of the 
distribution area of the species in the western part of 

the Balkan Peninsula. It is strongly isolated: accord-
ing to currently available data, it is located approxi-
mately 1200 km from the main part of the distribu-
tion area defined by Boudot & Conze (2015). The 
island is also rather permanent, as over several years 
larvae or exuviae have been collected (Buczyński et 
al. 2013a; data in this paper). Its size and shape, how-
ever, are still unknown and require further research. 

Fig. 1. Records of G. pulchellus on the Balkan Peninsula and in the adjacent area (after Buczyński et al. (2013a), with 
alterations). A – state borders, B – clumped part of the distribution area in Western Europe; C – historical data, certain 
records; D – historical data, uncertain records; E – record of Buczyński et al. (2013a); F – area covered by our study; 
G – new records of G. pulchellus. Drawn by Paweł Buczyński.

Fig. 2. Sites of G. pulchellus recorded in Skadar Lake. A – land; B – lakes; C – larger rivers; D – state border; E – sites 
(numbering like in the text). Drawn by Paweł Buczyński.
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Nonetheless, G. pulchellus is a rarely occurring spe-
cies here, as suggested by the low number of records: 
only four records at three sites in the scope of a very 
extensive faunistic research in recent years, covering 
numerous sites in many different areas (e.g. Zawal 
et al. 2010; Buczyński et al. 2013a, 2013b; De Knijf 
et al. 2013; Murányi & Kovács 2013; De Knijf & 
Demolder 2015; Pešic̀  et al. 2017; present study).

It is worth paying attention to the water quality 
at the three sites. In the Skadar Lake, it was very good, 
as suggested by the concentration of the dissolved 
oxygen, an excellent indirect indicator (Sánchez et 
al. 2007). For the Morača River (site of Buczyński 
et al. 2013a), no values of specific indicators were 
recorded, although its quality was mostly assessed, 
depending on the criterion, as good or very good 
(AZZ 2011). While in the main part of the distribu-
tion area of G. pulchellus the tolerance of the species 
to bad water quality seems very high (Sternberg et 
al. 2000), the current data from the Balkans for now 
suggests a preference for waters with good qual-
ity. Nonetheless, the data is still too scarce to allow 
drawing far-reaching conclusions.

A question arises about the genesis of the is-
land of distribution of G. pulchellus on the Western 
Balkans. It is not really explained by the eastward 
expansion of the distribution area of the species in 
Western Europe, which does not occur rapidly and 
over such long distances (Rudolph 1980; Suhling 
2015). In our opinion, it could be explained with the 
colonisation by imagines wandering along the coast 
of the Adriatic Sea. This is suggested by the distribu-
tion of sites in Italy and Croatia, developing a logi-
cal sequence with data from Montenegro and Albania 
(Buczyński et al. 2013a; data in this paper). These 
are records from various periods of time, from the 
second half of the 19th century to the recent years 
(Pirotta 1879; Schneider 1984; Buczyński et al. 

2013a; present study). Therefore, the route of disper-
sal leading to range expansion migration might have 
been already functioning for a long time, and the 
presence of G. pulchellus in Montenegro and Albania 
also does not have to be a new phenomenon.

If it is certain that G. pulchellus is autochthonous 
in the west of the Balkan Peninsula, a question arises 
whether it is justified to negate other data from the 
area. The majority of the decisions were probably ac-
curate, although in the case of materials from the first 
half of the 20th century and later, it is often risky to 
cite the argument of lack of evidence (cf. Buczyński 
et al. 2013a). The turbulent history of the 20th centu-
ry, with particular consideration of the 2nd World War, 
lead to destruction of numerous entomological col-
lections of scientific institutions and private ones in 
Europe. This also concerns collections providing the 
“certain” basis for European odonatology. In view of 
this lack of evidence material, more or less justified 
speculations can be made, based on the distance from 
the nearest sites of a given species, knowledge on its 
distribution area, or number of mistakes in identifica-
tion made by a given author. Moreover, collection of 
new data can change the basis of such calculations. 
In the case of our data, the site in Macedonia (Petkov 
1921) seems quite probable.

A local, although interesting aspect of our data 
is recording G. pulchellus for the first time from 
Albania, as the 59th species of dragonflies from the 
country (Boudot & Kalkman 2015; De Knijf & 
Demolder 2015). Albania belongs to Balkan and 
European countries studied in terms of occurrence 
of dragonflies to the lowest degree (Kalkman 2015). 
This is evidenced by the comparison with the num-
bers of species known from other countries of the 
Western Balkans not all of which are thoroughly stud-
ied either. For example, in Slovenia 72 species have 
been determined so far, in Croatia 68, Montenegro 

Fig. 3. Sites of G. pulchellus in Skadar Lake: Donji Murići (Montenegro), 4.10.2014; Dobër, 1.05.2014. Photographed 
by Piotr Gadawski.
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67, Serbia 63, Macedonia 62 and Greece (without 
Crete): 76 (Boudot & Kalkman 2015).
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