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Abstract: A total of 27 sites in the Polish part of the Polesie region were investigated for 
aquatic and wetland-associated beetles during the field sessions of the Balfour-Browne Club 
Meeting (23-30.05.2016). These comprised a mixture of fens and Sphagnum peat bogs, 
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ditches draining fens, oxbow lakes of the Bug River, and sand excavations. A total of 408 
species, belonging to all three sub-orders of beetle and 34 families were captured, including 
351 species related to the aquatic environment (true water beetles – 157, phytophilous water 
beetles – 32, facultative water beetles – 1, false water beetles – 156, shore beetles – 157). 
Numerous rare, protected, species and those endangered in Poland or neighbouring countries 
were found. Information on three species (Agabus pseudoclypealis, Hygrotus polonicus and 
Berosus geminus) is important for our understanding of their geographical range limits. In 
the case of B. geminus, new data, in conjunction with information from Ukraine, points to 
the existence of an isolated island of occupancy in Polish and Ukrainian Polesie. Analysis 
of the material collected also reveals the high value of the study area, both nationally and 
internationally, for the protection of wetland beetle biodiversity.

Key words: Poland, Polesie, beetles, Coleoptera, aquatic habitats, wetlands, faunistics, 
records, biodiversity, rare species, threatened species.

INTRODUCTION

Balfour-Browne Club Meetings (BBCMs) are organised annually in different, 
environmentally interesting regions of the world – as shared scientific expeditions aimed at 
gaining an insight into the environment of a given area through intensive collection of beetles 
(particularly aquatic taxa). Not surprisingly, they result in quantitatively and qualitatively 
rich collections of the insects, often making a substantial contribution to knowledge on the 
distribution and ecology of a wide range of species.

In 2016, the BBCM was held in central-eastern Poland. The collective results are 
presented below. The studied region is very interesting for many reasons, at least two 
deserving particular attention. Firstly, it is located on the geographic border between West 
and East Europe, i.e. on the boundary of the North European Plain and East Baltic-Belarusian 
Lowland. Secondly, it is amongst the parts of Poland and the European Union that is least 
degraded by human activity (Kondracki 2002, Herbich 2004). Nevertheless, the occurrence 
of water beetles has not been investigated systematically in this region. The last decade of 
the 20th century has seen an increase in the amount of recording, but research needs remain 
substantial today (Buczyński & Przewoźny 2006). Data from the area are important for the 
assessment of its role as a haven of biological diversity of European importance. They are 
also important for our understanding of the size and structure of geographical ranges of many 
species of beetles, particularly given the region’s position.

MATERIAL AND METHODS
Study area and research sites

The study area (50°45’44” – 51°29’11” N, 23°06’25” – 24°04’24” E) covered central-
eastern Poland in the Lublin District (Universal Transverse Mercator wg84, 10x10 square 
km grids: FB49, 77, 79, 86, 88, 96, 97, FC70, KS92, 94). A total of 27 sites were analysed 
(Fig. 1):

1. Gotówka (reserve Bagno Serebryskie) (N 51°10’22”, E 23°32’03”, UTM FB 77), fen 
with peat diggings.

2. Gotówka (N 51°10’57”, E 23°33’17”, UTM FB 77), peat excavation in a fen.
3. Ignatów-Kolonia (N 51°08’19”, E 23°36’23”, UTM FB 86), drainage canal.
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4. Olenówka (N 51°08’49”, E 23°36’53”, UTM FB 86), fen.
5. Olenówka (N 51°08’50”, E 23°36’53”, UTM FB 86), drainage canal at fen (4).
6. Olenówka (N 51°08’50”, E 23°37’01”, UTM FB 86), puddle in a dirt-track.
7. Kolonia Brzeźno (N 51°08’58”, E 23°37’46”, UTM FB 86), fen.
8. Olenówka (N 51°08’39”, E 23°37’58”, UTM FB 86), fen with peat diggings.
9. Pławanice-Las (N 51°07’45”, E 23°40’56”, UTM FB 86), fen.
10. Roskosz (reserve Roskosz) (N 51°08’19”, E 23°40’58”, UTM FB 86), fen.
11. Garbatówka (N 51°21’55”, E 23°06’25”, UTM FB 49), fen with peat digging.
12. Bukowski Las (N 51°23’18”, E 23°27’59”, UTM FB 79), transitional peat bog with 

permanent water bodies.
13. Bukowski Las (N 51°23’43”, E 23°28’12”, UTM FB 79), drainage ditch in a forest.
14. Okuninka (N 51°29’11”, E 23°30’59”, UTM FC 70), transitional peat bog.
15. Bytyń (N 51°20’45”, E 23°38’33”, UTM FC 70), oxbow of the River Bug.
16. Bytyń (N 51°20’24”, E 23°38’49”, UTM FC 70), oxbow of the River Bug.
17. Bytyń (N 51°20’26”, E 23°38’11”, UTM FC 70), oxbow of the River Bug.
18. Bytyń (N 51°20’11”, E 23°38’24”, UTM FC 70), oxbow of the River Bug.
19. Hniszów (N 51°15’58”, E 23°42’25”, UTM FB 88), oxbow of the River Bug.
20. Stare Okopy (N 51°11’32”, E 23°45’44”, UTM FB 97), oxbow of the River Bug.
21. Dorohusk-Osada (N 51°10’12”, E 23°48’08”, UTM FB 97), oxbow of the River Bug.
22. Dorohusk-Osada (N 51°10’13”, E 23°48’25”, UTM FB 97), oxbow of the River Bug.
23. Dorohusk (N 51°09’36”, E 23°49’26”, UTM FB 97), oxbow of the River Bug.
24. Dorohusk (N 51°08’57”, E 23°48’23”, UTM FB 97), sand excavation.
25. Turka (N 51°08’35”, E 23°48’59”, UTM FB 96), sand excavation.
26. Janki (N 50°52’59”, E 24°04’24”, UTM KS 94), fen.
27. Ślipcze near Czumów (N 50°45’44”, E 24°01’19”, UTM KS 92), temporary small 

water body.
The aforementioned sites were located in Polesie Wołyńskie (Nos. 1-10, 19-27) and West 

Polesie (Nos. 11-18). Both macroregions are on the western boundary of the East Baltic-
Belarusian Lowland, with Polesie within its range (Kondracki 2002).

Polesie (Palesse, Polissya) is an extensive plain in the catchment of the Rivers Prypeć 
(Pripyat’) and Bug, on the border of Poland, Ukraine, Belarus and Russia. Numerous rivers 
occur here, and among wetlands – locally somewhat higher moraine and fluvioglacial plains 
and stabilised dunes. Groundwaters help the development of shallow lakes and extensive 
wetlands. Together with the accompanying peat bog complexes, such habitats once occupied 
almost half of the region. Today, they have been subject to amelioration in many areas. 
Vegetation is rich in glacial relics as well as riparian and alder forests. Elevated areas are 
overgrown by pine forests and mixed forests. Polesie Wołyńskie is distinguished by the 
presence of numerous low hills of Cretaceous marls and Tertiary sandstones, frequently with 
considerable height (up to 240-260 m a.s.l.). In West Polesie such features are scarcer, but 
Cretaceous bedrock is equally common here, underlying a part of the fens – including site No. 
11 here. Karst phenomena are frequent in this region, related to the formation of numerous 
closed-drainage depressions and lakes (Chmielewski 1997, Kondracki 2002).
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According to the Catalogue of Polish fauna (Burakowski et al. 1976), the sites studied 
were located in two faunistic regions: on the Lublin Upland (Nos. 1-13, 15-27) and in 
Podlasie (No. 14).

The research in 2016 covered three types of habitats and landscape (Chmielewski 1997, 
Dombrowski et al. 2002, Kondracki 2002, Wilk et al. 2010):

– carbonate fens near Chełm (sites Nos. 1-10) – in the undulating landscape of the Chełm 
Hills, fens developed in the spring zones of small rivers and in karst depressions, fed by 
precipitation and waters flowing from the surrounding hills. Their peat deposits contain very 
high amounts of calcium carbonate. The study also investigated canals draining these fens;

– fens and transitional peat bogs on the plains of the Łęczna-Włodawa Lakeland (sites 
Nos. 11-14), located in former lake basins filled with peat deposits;

– valley of the River Bug (sites Nos. 15-27) – one of the last unregulated large rivers 
of the European Union. This slow-flowing, meandering, annually flooding river has formed  
a valley in sandy and loess formations with a width of up to 10 km, with a flood terrace with  
a width of up to 5 km, rich in small water bodies and oxbows, and locally also fens. The study 
covered oxbow lakes at different stages of succession, and sand excavations. The River Bug 
itself was not sampled, as it was almost dry at the time, with the steep banks making access 
to the river practically impossible.

According to the Institute of Meteorology and Water Management – National Research 
Institute (http://klimat.pogodynka.pl), in the study area, mean multiannual air temperature 
from the period 1971-2000 was 7-8 °C, and precipitation total was 500-600 mm. The climate 
of the area is strongly continental. Annual amplitudes of mean air temperatures are high (21-
21.5 °C), summer is long and warm, and winters are long and severe. Moreover, the study 
area is characterised by one of the highest number of sunny days per annum recorded in 
Poland (Okołowicz & Martyn 1999), something which has intensified in recent years (http://
klimat.pogodynka.pl).

FIELD STUDIES

The research was conducted on 23-30.05.2016. The study area was visited by a number 
of sampling teams, each composed of several persons. At each site visited, all available 
microhabitats inhabited by water beetles were systematically investigated, with sampling 
typically finishing when no further new species could be found.

The primary research method was collection of qualitative samples, using a hand net. At 
some of the sites (Nos. 7, 15, 17, 19, 21-23), bottle traps were also set for a period of several 
days (2-5 per site). At the margins of water bodies, beetles were captured by means of an 
entomological net or scoop. Larvae were also sought in water and on near-shore plants.

Beetles were preserved in ethyl alcohol for laboratory analyses. Species which are 
possible to identify in the field, particularly those protected and/or captured in nature 
reserves, were released to the environment after recording their presence and in some cases 
the number of captured individuals. The material collected comprises 14,598 specimens and 
285 observations of occurrence of particular species. Collected specimens remain in the 
reference collections of the authors.

RESULTS

A total of 408 species were recorded from three sub-orders and 34 families; a small part of 
the material (larvae and females of some species) were identified only to genus. Due to some 
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doubts about the diagnostic features available in the literature, the species recently isolated 
from Hydrobius fuscipes (L.) sensu lato (see Fossen et al. 2016) were given a question mark.

Information on the occurrence of the collected species is presented in Table 1.1

In carbonate fens near Chełm, 221 species of beetles were recorded, in the Łęczna-
Włodawa Lakeland – 143, and in the valley of the River Bug – 287. The low number of 
species from the Łęczna-Włodawa Lakeland largely results from the relatively small number 
analysed sites. The species richness of particular sites was about the same everywhere: in 
the first of the analysed areas, 9-114 species were reported (mean = 57), in the second one  
– 4-127 (mean = 58), and in the third one – 11-121 (mean = 54).

Taking into consideration the division of the study area into faunistic regions, a total of 
405 species were recorded from the Lublin Upland, and 66 species at the only site in Podlasie 
(No. 14).
1	 The classification of sub-orders and families as well as species nomenclature were adopted after the 

catalogue of the beetles of the Palaearctic (Löbl & Smetana 2003, 2007, 2008, 2010, 2011, 2013, 
Löbl & Löbl 2015, 2016), with further supplementations and updates for family Dytiscidae (Nils-
son & Hájek 2019) and superfamily Hydrophiloidea (Przewoźny 2019). Genera and species within 
families are ordered alphabetically.

Fig. 1. Study area and research sites. A – large cities, B – main roads, C – national borders, D – rivers,
E – larger lakes and ponds, F – sites sampled (numbered as in text), BLY – Belarus, UKR – Ukraine.

Ryc. 1. Teren badań i stanowiska. A – największe miasta, B – główne drogi, C – granice państwowe, 
D – rzeki, E – większe jeziora i stawy, F – stanowiska (numeracja jak w tekście), BLY – Białoruś, UKR – Ukraina. 
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Typical aquatic beetles in the Gyrinidae, Haliplidae, Noteridae, Dytiscidae, Helophoridae, 
Hydrochidae, Spercheidae, Hydrophilidae, Hydraenidae and Dryopidae were represented by 
a total of 162 species; Adephaga – by 101 species, and Polyphaga – by 61. Amongst these, 
123 species were found in carbonate fens near Chełm (6-76 per site; averaging 43), 71 in 
the Łęczna-Włodawa Lakeland (4-62; averaging 33), and 115 in the Bug River valley (9-56; 
averaging 30).

Nineteen species were observed at more than half of the sites. The most common ones 
included Hydaticus transversalis, Coelostoma orbiculare, Helochares obscurus, and Dryops 
auriculatus (18 sites each), as well as Hygrotus inaequalis and Liopterus haemorrhoidalis (17 
sites each). They were primarily common and eurytopic species, although they also included 
tyrphophiles: Hydroporus angustatus, Clemnius (formerly Hygrotus) decoratus, Cymbiodyta 
marginella, and Enochrus coarctatus. Stenotopes were usually less common, and were only 
recorded in some areas. This is particularly true of tyrphobionts and tyrphophiles, that mainly 
occurred in carbonate fens near Chełm and/or in the Łęczna-Włodawa Lakeland, but were 
sometimes captured in high abundance, such as Hydroporus tristis or Dryops anglicanus. 
The occurrence of rheophiles was variable, although these were found both in the valley of 
the Bug River and in the vicinity of Chełm, where they were abundant in canals draining 
some peat bogs.

DISCUSSION
Our data, including the relatively large number of species recorded in such a short time, 

confirm that this region is very important for wetland beetle biodiversity, and its continued 
conservation. The 162 typical aquatic beetle species found constitute 69% of the species 
known from central-eastern Poland (Buczyński & Przewoźny 2006), and 50% of the Polish 
fauna (Anonymus 2004, Przewoźny 2004a, 2004b). Considering only species not confined 
to mountains or submontane areas, the recorded species constitute the great majority of the 
water beetle fauna of the Polish Lowland.

The fauna of individual areas studied is also diverse. For example, Buczyński  
& Przewoźny (2010), analysing carbonate-rich sites around Chełm, reported 109 species 
from the families Gyrinidae, Haliplidae, Noteridae, Dytiscidae, Helophoridae, Hydrochidae, 
Spercheidae, Hydrophilidae, Hydraenidae, and Dryopidae. Our research considerably 
supplements this data, extending the list of reported species to 149, comparable to the faunal 
richness of much larger geographic regions, such as the nearby Roztocze Upland (Buczyński 
et al. 2009). In the valley of the Middle Bug, 163 species have been recorded so far (including 
true water beetles – and additionally three species of Elmidae, including Macronychus 
quadrituberculatus P.J.W. Müll. and Potamophilus acuminatus (Fabr.)) (Przewoźny et al. 
2006, Buczyński et al. 2011) which is already a high number. The new data have increased 
this count to 182 species. Therefore, describing these areas as biodiversity hotpots for aquatic 
insects (Buczyński et al. 2011) is fully justified.

A number of water beetles found are here reported for the first time in the faunistic regions 
studied (Buczyński & Przewoźny 2006). For Podlasie these include Agabus biguttulus, 
Ilybius aenescens, Rhantus suturellus, and Hydrobius rottenbergii, and for the Lublin Upland 
Gyrinus caspius, Agabus biguttulus, Bidessus grossepunctatus, Helophorus aequalis, 
Georissus crenatulus, Hydrochus ignicollis, Hydrobius subrotundus, Ochthebius pusillus, 
Limnichus sericeus, Pelochares versicolor, and Heterocerus hispidulus. Some terrestrial 
species also represent new records, including Cryptopleurum crenatum and Morychus aeneus, 
which were recorded for the first time on the Lublin Upland. Such discoveries emphasise the 
need for further faunistic research in these regions.
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Many species recorded during the BBCM are interesting in zoogeographic terms; this 
paper discusses only three most interesting examples.

The canal at Ignatów-Kolonia (site No. 3) is close to the western boundary of the 
distributional area of Agabus pseudoclypealis in Europe. In Poland, in addition this locality 
it has been recorded only in the Augustów Primeval Forest (Więźlak 1980), the valley of the 
Middle Bug (Przewoźny et al. 2006), the valley of the Middle Wieprz (Buczyński et al. 2012 
– currently these are the most westerly sites in the species range), Białowieża Primeval Forest 
(Nilsson et al., 2017) and in a drainage canal on a carbonate fen near Chełm (Buczyński 
& Przewoźny 2010 – another site in the canal system draining the same fen as site No.  
3 here). Our study shows that the occurrence of A. pseudoclypealis in this area is established. 
Outside Poland, the distribution of the species covers the Baltic States, Finland, Belarus, the 
European part of Russia, and the western part of Siberia in Asia (Nilsson et al. 2017, Nilsson 
& Hájek 2019).

The record of Hygrotus polonicus (site No. 25) is located near the western range boundary 
of this species, whose distribution extends from Kazakhstan and western Siberia to eastern 
Scandinavia and Poland (Przewoźny et al. 2016, Nilsson & Hájek 2019). At its western 
range edge, H. polonicus occupies isolated sites, located slightly to the west of the region 
sampled in 2016, on the Mazovian Lowland and Małopolska Upland.

Our records of Berosus geminus are also at the species range limits, but this time the 
north-eastern boundary of the main part of its distribution. B. geminus is a species scarce 
throughout its range, which extends from southern Europe (Serbia, Croatia, Italy) to Central 
and Central-East Europe (Germany, Poland, Ukraine); most sites being in Austria and Hungary. 
The species is also reported from the Caucasus, where its locus typicus is situated, although 
its current status in this region is unknown, as is whether the gap between the Caucasus and 
Poland is real or down to a shortage of records (Przewoźny & Buczyński 2008, Mesaroš  
& Novaković 2015, Przewoźny 2019). In Poland, only one site for this species was known so 
far, namely a peat digging on a carbonate peat bog near Chełm, where two adult males were 
captured (Przewoźny & Buczyński 2008). This paper reports another four sites, including 
two from the valley of the River Bug, suggesting that the species is well established in this 
region. Interestingly, it was also recently reported in western Ukraine, near the Polish border, 
in the Shatsk National Park (Shatrovskiï & Kravchenko 2016). Three sites from carbonate 
fens near Chełm (Przewoźny & Buczyński 2008; new data), two from the valley of the 
River Bug near Bytyń (new data), and further three in the Shatsk National Park (Shatrovskiï  
& Kravchenko 2016) suggest the existence of at least an island area of occurrence in the 
Polish and Ukrainian part of Polesie. The closest known sites are located more than 300 km 
away, in the south of Slovakia and in Hungary (Przewoźny & Buczyński 2008).

The collected material includes numerous rare, protected, or endangered taxa (Table 
1). From the national perspective, we found two species under legal protection, 83 species 
considered very rare, rare, or occurring locally in Poland, as well as 24 species on the Polish 
Red List (Pawłowski et al. 2002, Anonymous 2004, Przewoźny 2004a, 2004b, Regulation 
2016). These are high numbers, pointing to the importance of central-eastern Poland for the 
survival of a number of threatened beetles. This region is not only of national importance, 
but important at least at the central-eastern European scale. Although the lack of Red Lists 
of beetles for Ukraine, Belarus, Kaliningrad Oblast (Russia), and Lithuania does not allow 
complete evaluation of this aspect, reference can be made to information from the remaining 
countries neighbouring Poland. The BBCM participants recorded 101 species on the Red 
Lists of Germany (Binot et al. 1998, Schmidt et al. 2016, Spitzenberg et al. 2016), 92 on 
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that of the Czech Republic (Farkač et al. 2005), and 44 species on the Slovakian Red List 
(Holecová & Franc 2001). Moreover, two species (Agabus clypealis and Graphoderus 
bilineatus) belong to the high-risk category on the IUCN Red List (Foster 1996a, 1996b).

It is also worth emphasising that Graphoderus bilineatus is a priority species of the 
Natura 2000 programme (Przewoźny 2012). It was recorded in one of the carbonate fens, 
but primarily at many sites in the valley of the River Bug – an observation which confirms 
the very high environmental value of the valley (Dombrowski et al. 2002, Buczyński 2006, 
Gosik 2006, Przewoźny et al. 2006, Buczyński et al. 2011).

In addition to particular species, the wider water beetle assemblages in this region are 
also very important from a biodiversity perspective. This is particularly evident from the 
discovery of well-preserved, habitat-specific assemblages of beetles in different types of fens 
and peat bogs in the area (see Galewski & Tranda 1978, Klausnitzer 1996). The fauna 
of small streams, as well as that of oxbow lakes in the valley of Middle Bug River, also 
deserve mention. In addition to interesting and diverse assemblages of true water beetles, 
the extraordinary species richness of phytophilous water beetles are worth emphasising, 
particularly that of genus Bagous Germar, 1817, including many very rare and endangered 
species, some of which have been lost from large parts of their former European ranges. In 
the Bug Valley, and on the peat bogs of the Łęczna-Włodawa Lakeland, the BBCM workers 
found almost 70% of Central European aquatic Bagous (Klausnitzer 1996) – a concentration 
of species which may be unique in the European Union.
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STRESZCZENIE

Chrząszcze (Coleoptera) siedlisk wodnych i podmokłych polskigo Polesia złowione 
podczas Balfour-Brown Club Meeting ‘2016

Podczas sesji terenowych Balfour-Brown Club Meeting (23-30.05.2016) spenetrowano 
27 stanowisk w polskiej części Polesia: torfowisk niskich i sfagnowych, kanałów 
odwadniających torfowiska, starorzeczy Bugu, piaskowni. Badania koncentrowały się 
na chrząszczach wodnych. Złowiono 408 gatunków należących do wszystkich trzech 
podrzędów chrząszczy i 34 rodzin, w tym 351 gatunków związanych ze środowiskiem 
wodnym (właściwych chrząszczy wodnych – 157, fitofilnych chrząszczy wodnych 
– 32, fakultatywnych chrząszczy wodnych – 1, fałszywych chrząszczy wodnych  
– 156, chrząszczy nabrzeżnych – 157). Wykazano liczne gatunki rzadkie, chronione, 
zagrożone w Polsce lub krajach ościennych. Informacje o trzech gatunkach (Agabus 
pseudoclypealis, Hygrotus polonicus, Berosus geminus) okazały się istotne dla wiedzy 
o przebiegu granic ich areałów. W przypadku B. geminus nowe dane, w powiązaniu  
z informacjami z Ukrainy, wskazują na istnienie izolowanej wyspy zasięgu na Polesiu polskim 
i ukraińskim. Na podstawie analizy zebranego materiału wykazano też, że teren badań to 
obszar bardzo cenny dla ochrony chrząszczy w aspekcie ich różnorodności biologicznej, 
zachowania gatunków i ich zgrupowań.
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