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Cozma N. J., Juhász P., müller z., olaJos P. & Kiss B: The true bug (Heteroptera: Nepomorpha, 
Gerromorpha) fauna of some soda pans and sodic water bodies of Great Hungarian Plain.
Abstract: Between 1997 and 2010, altogether 26 aquatic and semiaquatic bug species were collected at 29 
localities in Hungary. The collected species belonged to 9 families (Nepidae: 2 species, Corixidae:11, 
Naucoridae: 1, Notonectidae: 2, Pleidae: 1, Mesoveliidae: 1, Hydrometridae: 1, Veliidae: 1 and Gerridae: 6). 
This paper presents 233 records of occurrences. The most wide-spread 6 species in the natural or semi-natural 
soda pans were Sigara lateralis, Paracorixa concinna, Cymatia rogenhoferi, Sigara striata, Corixa affinis and 
Gerris odontogaster.

Keywords: water bugs, faunistical investigation, alkaline water, saline water, Hungary

Introduction

The number of sodic aquatic habitats decreased drastically mainly due to climatic 
changes and former human disturbance, primarily drainage, flood control, and irrigation 
(Boros and Bíró 1999). The registration of the "ex lege" protected soda pans and sodic 
waters was carried out between 1998 and 2005, with the mapping of sodic water bodies 
covering 2342 ha, without the Lake Fertő and Lake Velencei (Boros et al. 2006). In 
Hungary, 317 existing soda pans and sodic waters have been registered until 2002 (20 
365 hectar) (Magyar Közlöny 2009) but the number of natural and semi-natural soda 
pans is less than hundred in the Carpathian Basin (horváth et al. 2013). Considering 
different geological, botanical, zoological aspects of these habitats, they are unique in 
our country. The biota is dominated by ubiquist species which have an extended toler-
ance towards salinity and pH (euryhydrion), with some other species which are either 
specialised for sodic water (natronophil) or are alkaline-tolerant (alkalinophil) (horváth 
et al. 2014).

The composition of the aquatic macroscopic invertebrate fauna was investigated by 
many researchers. The zoobenthos was studied by aNdriKoviCs (2001), aNdriKoviCs 
and muráNyi (2003), FereNCz (1965, 1967, 1970, 1973) and megyeri (1979). Leeches 
of the soda lakes were investigated by Győrffy (1931) and stiller (1942), while 
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CsáNyi et al. (1988), horváth (1950), riChNovszKy (1970, 1977), riChNovszKy et al. 
(1978), as well as szaBó (1980, 1990, 1993) studied molluscs. The most tipical sodic 
beetles – Berosus fulvus, Berosus spinosus, Enochrus bicolor, Enochrus hamifer – were 
explored in the southern part of the Great Hungarian Plain by CsaBai and móra (2003) 
and CsaBai et al. (2010). The typical dragonfly fauna in soda pans and sodic waters is 
mainly composed of Lestes and Sympetrum species. The most representative sodic spe-
cies are Lestes macrostigma, L. barbarus, L. sponsa, L. dryas, Sympetrum fonscolombii, 
S. meridionale and S. sanguineum. Additionally, Ischnura pumilio, Ischnura elegans 
pontica, Orthetrum albistylum, rarely Hemianax ephipigger and other species with wide 
salinity tolerance can be observed (amBrus et al. 1996a, 1996b, 1998, olaJos et al. 
1998). The knowledge on the Odonata fauna of soda pans has been expanded by Juhász 
et al. (1998a) and Kiss et al. (2001) during the study of organisms among vegetation.

The exploration of the bug fauna of these habitats began with intensive research on the 
Lake Fertő (horváth 1923, moldováNyi 1977). BaKoNyi and vásárhelyi (1981, 
1987) conducted faunistic surveys in the areas of Hortobágy and Kiskunság. Scattered 
data on the Heteroptera fauna of sodic waters in the region of Tiszántúl can be found in 
studies by CsoNgor (1956), dosztál (1974), Juhász et al. (1998b) and Kiss et al. 
(1999a). According to these studies, semiaquatic bugs (Gerromorpha) are represented by 
Mesovelia furcata, Microvelia reticulata and some Gerris species in sodic waters. The 
most characteristic and dominant sodic aquatic bugs (Nepomorpha) are Paracorixa 
concinna and Cymatia rogenhoferi. Other very abundant species in these water bodies 
are Sigara lateralis and Corixa affinis (BaKoNyi and vásárhelyi 1987, Boros 1999, 
CsaBai et al. 2010, Juhász et al. 1998a,b, Kiss et al. 2001, Petri et al. 2012, soós 
1963). 

This paper aims to present the true bug fauna of some soda pans and sodic water bod-
ies in the Great Hungarian Plain.

Material and methods

Studied water bodies
Soda pans are a special type of inland athalassohaline waters (hammer 1986). These 

shallow and astatic habitats are characterized by large fluctuations of water level and 
high levels of conductivity coupled with high alkalinity in the lowland parts of the 
Carpathian Basin. A pan can be regarded as natural or semi-natural if it was not strongly 
disturbed by human activities and it was of natural origin or constructed in the former 
decades (horváth et al. 2014).

Faunistic data was gathered countrywide from 29 soda pans and sodic water bodies at 
474 sampling events (Table 1). Localities were mainly selected based on a soda pan 
survey in 2010–2011 (Emil Boros, personal communication, horváth et al. 2013). Most 
samples were collected from four typical soda pans (Böddi-szék, Kelemen-szék, Büdös-
szék (Szabadszállás) and Zab-szék) and one macrophyte-dominated soda pan (Fehér-
szék) in Kiskunság. These water bodies were sampled regularly for several years.

Sampling
Heteropterans were sampled in 1997–2001, 2004–2005, 2007–2008, as well as in 

2010 (Table 2).
The faunistic sampling was conducted by hand netting with a pond net (0.25×0.25 m2, 

mesh size 0.95 mm) in 1997, 1998, 1999, 2000, 2001, 2004, 2005. Quantitative sampling 



43Cozma et al. the true Bug (heteroPtera: NePomorPha, gerromorPha)

was (i) based on the AQEM protocol (heriNg et al. 2003, 2004) conducted in the frame 
of the ECOSURV project in 2005 (Ecosurv 2005, Kiss et al. 2006), or (ii) conducted 
based on the NBmS (National Biodiversity-monitoring System) methodology (based on 
AQEM protocol) between 2007 and 2008 (Juhász et al. 2009). The third method for 
quantitative sampling was (iii) the "monolith" method in 1999, 2000, 2001 and 2010. 
Here we used a sampling cylinder with 0.45 m diameter, and we caught all individuals 
in this cylinder with the pond net. Samples were preserved in 70% ethanol. 

The collected individuals were identified using keys and description by soós (1963), 
BeNedeK (1969), JaNssoN (1986) and savage (1989). The identification of Corixidae 
and Gerridae larvae was carried out based on the description of JaNssoN (1969), 
vePsäläiNeN and KraJewsKi (1986). The nomenclature follows the Palearctic Heteroptera 
Catalouge (auKema and rieger 1995).

Table 1: Sampling sites with 10×10 km UTM grid codes and the number of sampling events
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Results and Discussion

Twenty-six aquatic and semiaquatic heteropteran species were recorded from 29 
localities (see later and Table 2), which represent 45.6% of the Hungarian fauna. Based 
on our data and other quantitative data (Juhász et al. 1998a, Kiss et al. 2001), the most 
wide-spread six species in the natural or semi-natural soda pans (site 1-10, 14-16, 18, 
21-22, 24-26, 28-29) in rank order were: Sigara lateralis, Paracorixa concinna, Cymatia 
rogenhoferi, Sigara striata, Corixa affinis and Gerris odontogaster. True bug fauna of 
these habitats was dominated by halophilic, halotolerant and ubiquist species. Two water 
striders from Kelemen-szék, Gerris lacustris and Limnoporus rufoscutellatus are not 
typical in soda pans. The collected specimens were in macropterous form and we can 
strongly assume they only arrived in the pans by chance during dispersal. Furthermore, 
Corixa panzeri, Cymatia coleoptrata, Ilyocoris cimicoides, Micronecta scholtzi and 
Ranatra linearis were typical for the less characteristic soda pans (with low salinity, 
artificially modified water regime) with higher extent of vegetation (reed and submerged 
macrophytes) or for sodic marshes (site 12-13, 17, 19-20, 23).

C. rogenhoferi, P. concinna and S. lateralis were previously found in Bába-szék, 
Büdös-szék (Szabadszállás), Kelemen-szék and Zab-szék by Csabai et al. (2010) and 
Petri et al. (2012). In addition to these species, C. affinis, G. argentatus, Gerris odonto-
gaster, G. thoracicus, Notonecta glauca, Plea minutissima and S. striata were caught 
near to Kelemen-szék by light trap (BaKoNyi and vásárhelyi 1987). According to these 
results, there is no considerable change in the species composition of the water bug fauna 
of Kelemen-szék in the last decades.

Petri et al. (2012) found Gerris lacustris, Micronecta scholtzi, Nepa cinerea and R. 
linearis in Kakasszéki-tó between 2007 and 2011, suggesting that this habitat started to 
lose its sodic character. They also found Hesperocorixa sahlbergi which do not inhabit 
soda pans or sodic water bodies, as it normally lives in oxbow lakes or in mires (Kiss et 
al. 2008), but it was found in the Lake Balaton (vásárhelyi and BaKoNyi 2005) and in 
streams e.g. Széplaki-patak or Szentjakabi-patak (móra et al. 2008). Since our sam-
pling, a new notonectid species, Anisops sardeus sardeus Herrich-Schaeffer, 1849 was 
discovered in some sodic waters such as Büdös-szék (Pusztaszer), Kakasszéki-tó, 
Csikóspusztai-tó (Királyhegyes) and Nagy-Széksóstó (Mórahalom), but this species was 
also found in other water body types (oxbows, fish ponds, lowland canals), and there-
fore, it cannot be considered as a typical soda water species (soós et al. 2010, Petri et 
al. 2012).

List of Heteroptera species and their occurences

Aquarius paludum paludum (Fabricius, 1794) – Kelemen-szék
Corixa affinis Leach, 1817 – Bába-szék; Bocskoros-szik; Bogárzó; Böddi-szék; 

Büdös-szék (Pusztaszer); Büdös-szék (Szabadszállás); Fehér-szék; Kakasszékhalmi-
mocsár; Kakasszéki-tó; Kápolnás-tó; Kardoskúti Fehér-tó; Kelemen-szék; Kis-rét; Kis-
sóstó; Partos-széki-anyaggödrök; Szappan-szék; Zab-szék

Corixa panzeri (Fieber, 1848) – Kis-rét
Corixa punctata (Illiger, 1807) – Bába-szék; Bocskoros-szik; Bogárzó; Büdös-szék 

(Pusztaszer); Fehér-szék; Fehér-tó; Kakasszékhalmi-mocsár; Kakasszéki-tó; Kápolnás-
tó; Kardoskúti Fehér-tó; Kis-rét; Kis-sóstó; Nagy-szik; Partos-széki-anyaggödrök; 
Szappan-szék
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Cymatia coleoptrata (Fabricius, 1777) – Kardoskúti Fehér-tó; Kis-rét
Cymatia rogenhoferi (Fieber, 1864) – Bába-szék; Bocskoros-szik; Bogárzó; Böddi-

szék; Büdös-szék (Pusztaszer); Büdös-szék (Szabadszállás); Fehér-szék; Fehér-tó; 
Kardoskúti Fehér-tó; Kelemen-szék; Kis-rét; Szappan-szék; Zab-szék; Zab-széki töm-
pöly

Gerris argentatus Schummel, 1832 – Büdös-szék (Szabadszállás); Fehér-szék; 
Kardoskúti Fehér-tó; Kelemen-szék; Kis-rét; Nagy-vadas-tó; Partos-széki-anyaggödrök; 
Zab-szék; Zab-széki tömpöly

Gerris lacustris (Linnaeus, 1758) – Kardoskúti Fehér-tó; Kelemen-szék
Gerris odontogaster (Zetterstedt, 1828) – Büdös-szék (Szabadszállás); Fehér-szék; 

Kakasszékhalmi-mocsár; Kakasszéki-tó; Kápolnás-tó; Kardoskúti Fehér-tó; Kelemen-
szék; Kerek-szik; Kis-rét; Liliomos; Nagy-szik; Nagy-vadas-tó; Ősze-szék; Partos-
széki-anyaggödrök; Zab-szék; Zab-széki tömpöly

Gerris thoracicus Schummel, 1832 – Böddi-szék; Büdös-szék (Szabadszállás); Fehér-
szék; Fekete-szik; Kakasszékhalmi-mocsár; Kardoskúti Fehér-tó; Kelemen-szék; Kerek-
szik; Zab-szék

Hesperocorixa linnaei (Fieber, 1848) – Fehér-szék; Kakasszékhalmi-mocsár; Kis-rét; 
Kis-sóstó; Ősze-szék; Partos-széki-anyaggödrök

Hydrometra gracilentum Horváth, 1899 – Fehér-szék; Kápolnás-tó; Kardoskúti Fehér-
tó; Kelemen-szék; Zab-széki tömpöly

Ilyocoris cimicoides (Linnaeus, 1758) – Fehér-szék; Fehér-tó; Kakasszéki-tó; 
Kápolnás-tó; Kardoskúti Fehér-szék; Kerek-szik; Kis-rét; Liliomos; Nagy-szik; Partos-
széki-anyaggödrök

Limnoporus rufoscutellatus (Latreille, 1807) – Kakasszéki-tó
Mesovelia furcata Mulsant & Rey, 1852 – Fehér-szék; Fehér-szik; Kakasszéki-tó; 

Kardoskúti Fehér-tó; Kelemen-szék; Kis-rét; Nagy-szik; Nagy-vadas-tó; Zab-széki töm-
pöly

Micronecta scholtzi (Fieber, 1860) – Kakasszéki-tó
Microvelia reticulata (Burmeister, 1835) – Büdös-szék (Szabadszállás); Fehér-szék; 

Fehér-szik; Fehér-tó; Kakasszéki-tó; Kápolnás-tó; Kardoskúti Fehér-tó; Kelemen-szék; 
Kis-rét; Nagy-vadas-tó; Partos-széki-anyaggödrök; Zab-széki tömpöly

Nepa cinerea Linnaeus, 1758 – Fehér-szék; Nagy-szik; Zab-szék
Notonecta glauca Linnaeus, 1758 – Bába-szék; Böddi-szék; Büdös-szék (Pusztaszer); 

Büdös-szék (Szabadszállás); Fehér-szék; Kápolnás-tó; Kardoskúti Fehér-tó; Kelemen-
szék; Kis-rét; Liliomos; Partos-széki-anyaggödrök; Zab-szék

Notonecta viridis Delcourt, 1909 – Bába-szék; Büdös-szék (Szabadszállás); Kápolnás-
tó; Partos-széki-anyaggödrök; Zab-szék

Paracorixa concinna (Fieber, 1848) – Bába-szék; Bocskoros-szik; Bogárzó; Böddi-
szék; Büdös-szék (Pusztaszer); Büdös-szék (Szabadszállás); Fehér-szék; Fehér-tó; 
Kardoskúti Fehér-tó; Kelemen-szék; Kis-rét; Nagy-vadas-tó; Sárkány-tó; Zab-szék; 
Zab-széki tömpöly

Plea minutissima Leach, 1817 – Böddi-szék; Fehér-szék; Fehér-szik; Fehér-tó; 
Kakasszéki-tó; Kápolnás-tó; Kardoskúti Fehér-tó; Kelemen-szék; Kis-rét; Liliomos; 
Nagy-szik; Nagy-vadas-tó; Partos-széki-anyaggödrök; Zab-széki tömpöly

Ranatra linearis (Linnaeus, 1758) – Bocskoros-szik; Fehér-szék; Fehér-tó; Kis-rét; 
Nagy-szik; Partos-széki-anyaggödrök

Sigara falleni (Fieber, 1848) – Bocskoros-szik; Fehér-szék; Kelemen-szék; Kis-rét; 
Nagy-vadas-tó

Sigara lateralis (Leach, 1817) – Bába-szék; Bocskoros-szik; Bogárzó; Böddi-szék; 
Büdös-szék (Pusztaszer); Büdös-szék (Szabadszállás); Fehér-szék; Fehér-tó; Fekete-
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szik; Kakasszékhalmi-mocsár; Kakasszéki-tó; Kápolnás-tó; Kardoskúti Fehér-tó; 
Kelemen-szék; Kerek-szik; Kis-rét; Kis-sóstó; Nagy-szik; Nagy-vadas-tó; Partos-széki-
anyaggödrök; Peres-szik; Sárkány-tó; Sós-tó; Szappan-szék; Zab-szék; Zab-széki töm-
pöly

Sigara striata (Linnaeus, 1758) – Bába-szék; Bogárzó; Böddi-szék; Büdös-szék 
(Pusztaszer); Büdös-szék (Szabadszállás); Fehér-szék; Fehér-tó; Kakasszéki-tó; 
Kardoskúti Fehér-tó; Kelemen-szék; Kis-rét; Kis-sóstó; Ősze-szék; Partos-széki-
anyaggödrök; Zab-szék
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