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Slovakia; ladislav.hamerlik@gmail.com
4 Institute of Zoology, Slovak Academy of Sciences, Bratislava, Slovakia

Academic Editor: Simeon Lukanov

Abstract: 	 Georthocladius Strenzke, 1941 (Diptera: Chironomidae) was identified for the first time from Bulgaria. Lar-
vae of G. cf. luteicornis (Goetghebuer, 1941) were found in the littoral zone of four high-altitude lakes in the 
Rila and Pirin Mountains. In addition, we recorded Heterotrissocladius marcidus (Walker, 1856) and Coryno-
neura cf. lobata Edwards, 1924, which represent new records for the Bulgarian fauna. The first national record 
of the genus, along with the taxonomic composition of the associated chironomid assemblages, indicate that 
Bulgarian high-altitude lakes support highly diverse chironomid communities and that these ecosystems may 
harbour additional taxa that have not yet been documented in the Bulgarian invertebrate fauna.
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Introduction
Chironomidae, commonly known as non-biting 
midges, is the most ubiquitous family of free-living 
holometabolous insects, occurring in all zoogeo-
graphic regions and climatic zones, from the tropics 
to the polar regions, including Antarctica (Cranston 
1995, Brodersen & Anderson 2002, Michailova et 
al. 2023). Most chironomid larvae inhabit freshwa-
ter ecosystems, although some species occur in ma-
rine, intertidal, brackish, semi-terrestrial or terrestri-

al habitats (Armitage et al. 1995, Ashe & O’Connor 
2012). Others are adapted to extreme habitats, in-
cluding true cave-dwelling species (Andersen et al. 
2016) and pests occurring in closed water distribu-
tion systems (Alexander et al. 1997).

Chironomid larvae tolerate an exceptionally 
wide range of environmental gradients, including 
extreme water depths, temperature, pH, oxygen 
availability, habitat desiccation and diverse anthro-
pogenic pressures (Rodrigues et al. 2001, Bouchard 
et al. 2006, Ferrington 2008). Consequently, chi-
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ronomids frequently dominate aquatic macroinver-
tebrate assemblages in both abundance and species 
richness (Ferrington 2008, Medeiros & Quinlan 
2011, Přidalová et al. 2024). Although the global 
chironomid fauna is estimated to comprise more 
than 10,000 species (Cranston 1995), only circa 
7,000 species representing nearly 440 genera of 11 
subfamilies have been formally described (Pape et 
al. 2011). Globally, knowledge of chironomid diver-
sity remains uneven; although Western Europe is the 
most intensively studied region, new species con-
tinue to be described, indicating that the diversity of 
the family remains incompletely documented (e.g., 
Moubayed 2020, 2023).

In this study, we report the first record of ge-
nus Georthocladius Strenzke, 1941 from Bulgaria, 
based on larvae collected in the littoral zone of four 
alpine lakes in the Pirin and Rila Mountains. Both 
mountains are situated in south-western Bulgaria, 
Ecoregion 7 (Illies 1978).

Materials and Methods
We collected benthic macroinvertebrates from four 
high-altitude lakes in south-western Bulgaria (Fig. 
1): three in the Rila Mountains (Dolnoto, Trilistnika 
and Gorno Ribno Lakes) and one in the Pirin Moun-
tains (Okoto Lake). All lakes are of glacial origin 
and differ in elevation (ranging from 2072 to 2231 
m a.s.l.), surface area (from 0.4 to 12.6 ha) and fish 
presence (for details see Table 1). The lake catch-
ments were dominated by dwarf pine (Pinus mugo 
Turra) and alpine meadows. 

Sampling was conducted between 31 October 
and 15 November 2025 using a D-shaped hand-held 
net (250 μm mesh size) with short series of kicks 

for 3 min, proportionally distributed across differ-
ent substrate types in the littoral zone. The collected 
material was rinsed of coarse debris, transferred into 
polythene containers and preserved in a 4% forma-
lin solution. In the laboratory, specimens were sort-
ed using a stereomicroscope (7–40 × magnification) 
and larvae of Chironomidae were mounted on slides 
using Berleseʼs mounting medium. Taxonomic 
identification was performed under high magnifica-
tion (400 ×) following Bitušík (2000) and Andersen 
et al. (2013). 

Results
One larva of Georthocladius was recorded in Trilist-
nika Lake, Dolnoto Lake and Gorno Ribno Lake each, 
whereas two larvae were found in Okoto Lake. The 
combination of exceptionally long, multi-annulated 
anal tubules (Fig. 2c), mandibles with two inner teeth 
(Fig. 2b) and four lateral teeth (Fig. 2a) clearly sepa-
rates this genus from other Orthocladiinae (Andersen 
et al. 2013). Additionally, the presence of slender pos-
terior parapods with vestigial claws and the absence of 
a procercus bearing a single strong anal seta (Fig. 2c) 
further support assignment of the recorded specimens 
to subgenus Georthocladius. Species-level identifica-
tion of larvae of Georthocladius is challenging ow-
ing to the lack of detailed taxonomical description 
of larvae of the genus (Moubayed & Langton 2022, 
Moubayed 2023). However, the known distribution 
of the genus (Ashe & O’Connor 2012, Namayandeh 
et al. 2020) suggests that the examined material most 
likely represents Georthocladius cf. luteicornis (Goe-
tghebuer, 1941).

Overall, the associated chironomid assem-
blages exhibited relatively high taxonomic diver-

Fig. 1. Map showing the location (A) and photographs (B) of the studied lakes. Legend A: white circle – lakes with 
presence of fish, black circle – fishless lake; B: 1 – Dolnoto Lake, 2 – Trilistnika Lake, 3 – Gorno Ribno Lake, 4 – 
Okoto Lake. For the basic characteristics of the lakes, see Table 1.
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sity for high-altitude lakes. We found a total of 
37 taxa of 25 genera, 15 of which were present in 
only one lake. The recorded taxa ranged from ten 
to 14 taxa per lake (Table 2). The most taxon-rich 
was subfamily Orthocladiinae, with Corynoneura 
scutellata gr. and Heterotrissocladius marcidus 
(Walker, 1856) being recorded in all four lakes. 
According to the most recent checklist of Bulgar-
ian Diptera (Hubenov 2021), Heterotrissocladius 
marcidus and Corynoneura cf. lobata Edwards, 
1924 also represented new records for the Bulga-
rian fauna.

Discussion
The principal faunistic contribution of this study is 
the first record of the genus Georthocladius from 
Bulgaria. Although the material could not be relia-

bly identified with certainty to species level based 
on larvae alone, this finding expands the known 
diversity of the Bulgarian chironomid fauna. The 
genus Georthocladius comprises two subgenera, 
Atelopodella and Georthocladius. Although the 
two subgenera can be reliably distinguished using 
larval morphology, further identification at the spe-
cies level based on the larval stage is challenging as 
only a limited number of species are known from 
larval material (Andersen et al. 2013). According 
to the World Catalogue of Chironomidae (Ashe & 
O’Connor 2012), the subgenus Georthocladius in-
cludes nine valid species, two of which, Geortho-
cladius luteicornis and G. retezati (Albu, 1972), 
have been reported from Europe. Meanwhile, sev-
eral new European species of the genus have been 
described, all based on adult males, with unknown 
immature stages. One species has been described 

Table 1. Basic characteristics of lakes in Rila and Pirin Mountains where larvae of Georthocladius were recorded. 

Lake Moun-
tains Coordinates Altitude 

(m)
Area 
(ha) Substrate Fish In-

flow
Out-
flow

Macro-
phytes

1 Dolnoto Rila 42°12’38”N
23°19’32”E 2095 5.9

60 % cobbles,  
20 % boulders,  

20 % gravel
Yes Yes Yes Yes

2 Тrilistnika Rila 42°12’21”N
23°19’04”E 2216 2.6 80 % cobbles,  

20 % organic Yes Yes Yes Yes

3 Gorno Ribno Rila 42°06’26”N
23°29’31”E 2231 12.7 45 % gravel, 50 % 

cobbles, 5 % organic Yes Yes Yes Yes

4 Okoto Pirin 41°45’04”N
23°24’54”E 2072 0.2

80 % macrophytes/
gravel,  

20 % boulders
No No Yes Yes

Fig. 2. Characteristic morphological features of Georthocladius (s.str.): (a) head capsule showing the mentum with 
four lateral teeth; (b) mandible with two inner teeth; (c) anal body segment with extremely long, strongly crenulated 
anal tubules.

a b c
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from glacial springs and streams in the Pyrenees and 
another from springs and peat bogs around a glacial 
lake in Corsica (Moubayed 2020); two additional 
species were described from springs and peat bogs 
in France (Moubayed 2023).

Based on adult morphology, Magoga et al. 
(2017) considers G. retezati a junior synonym of G. 

collarti (Goetghebuer 1941). In their review, Nama-
yandeh et al. (2020) note that the resemblance be-
tween adult males of G. luteicornis and G. collarti 
suggests possible synonymy, with G. collarti having 
priority as the senior synonym. The synonymy of 
these two species has been subsequently supported 
by Moubayed & Langton (2022). Although there 

Table 2.  Presence (+) or absence (–) of chironomid taxa recorded in the four studied lakes. * denotes new country 
records.

Taxon Dolnoto 
Lake

Trilistnika 
Lake

Gorno Ribno 
Lake Okoto Lake

Tanypodinae     
Ablabesmyia longistyla gr. + – – +
Ablabesmyia monilis gr. – + – –
Macropelopia cf. nebulosa (Meigen, 1804) – – + –
Procladius sp. – – – +
Thienemannimyia sp. – – + –
Zavrelimyia sp. + + – +
Prodiamesinae     
Prodiamesa olivacea (Meigen, 1818) – + – –
Orthocladiinae     
Chaetocladius vitellinus gr. – + – –
*Corynoneura cf. lobata Edwards, 1924 – + – –
Corynoneura scutellata gr. + + + +
Cricotopus (Isocladius) laricomalis gr. + + – –
*Georthocladius cf. luteicornis (Goetghebuer, 
1941) + + + +

Gymnometriocnemus sp. – – + –
*Heterotrissocladius marcidus (Walker, 1856) + + + +
Limnophyes sp. – – + –
Metriocnemus hygropetricus gr. – – + –
Psectrocladius sordidellus gr. – – + +
Psectrocladius limbatellus gr. – + + –
Synorthocladius semivirens (Kieffer, 1909) – – + –
Chironominae     
Tribe Chironomini     
Cladopelma lateralis gr. + – – –
Microtendipes pedellus gr. + – – +
Stictochironomus sp. – + – –
Synendotendipes sp. – – – +
Cladotanytarsus mancus gr. – – – +
Tribe Tanytarsini     
Micropsectra cf. junci gr. – – + –
Neozavrelia cf. fuldensis Fittkau, 1954 – + – –
Paratanytarsus austriacus gr. + + + –
Paratanytarsus penicillatus gr. + – – –
Tanytarsus lugens gr. – + – –
Tanytarsus sp. – – – +
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is evidence suggesting that G. collarti and G. lute-
icornis may be synonymous, both species are cur-
rently listed as valid in the most recent version of the 
Catalogue of Life (Evenhuis & Pape 2026). There-
fore, here we treat G. luteicornis as a valid species.

Georthocladius luteicornis has a broad Palae-
arctic distribution and has been recorded from Aus-
tria, the Czech Republic, Finland, France, Germany, 
Great Britain, Ireland, Italy, the Netherlands, Norway, 
Poland, Portugal, Russia, Spain and Türkiye (Nama-
yandeh et al. 2020). Considering this wide distribu-
tion of G. luteicornis in Europe together with the 
larval morphology, we assume that the specimens 
recorded from Bulgarian alpine lakes most likely rep-
resent this species. Larvae of G. luteicornis are found 
in moist Sphagnum bogs and waterlogged peaty soils, 
although larvae of the genus have also been record-
ed from lotic and helokrene habitats of headwater 
streams (Andersen et al. 2013 and references therein). 

In addition to Georthocladius, Heterotrissoclad-
ius marcidus and Corynoneura cf. lobata are reported 
in this study for the first time from recent material col-
lected in Bulgaria. Although subfossil head capsules 
of H. marcidus have previously been found in the 
sediments of Lake Bubreka (Ognjanova-Rumenova et 
al. 2009), the present study provides the first record 
based on extant populations. Heterotrissocladius mar-
cidus is widely distributed throughout the Holarctic 
and Oriental biogeographic regions (Sæther & Spies 
2013), and its larvae are common in alpine lake com-
munities (Hamerlík & Bitušík 2009, Goffová et al. 
2015, Selene et al. 2020). Therefore, the present re-
cord of the species from Bulgarian alpine lakes is not 
surprising and is consistent with its broader ecological 
affinity for cold, oligotrophic high-altitude waters. 

The occurrence of Corynoneura cf. lobata is 
also ecologically plausible in high-mountain lakes; 
however, the species is more frequently associated 
with alpine streams and lake inlets than with lentic 
habitats (Inoue et al. 2004, Füreder et al. 2005, Ha-
merlík et al. 2006). Since the larval identification of 
both Corynoneura cf. lobata and Georthocladius sp. 
remains uncertain at the species level, future faunistic 
surveys on chironomids from Rila and Pirin Mounta-
ins should include pupal exuviae or adult specimens, 
where species-level identification is generally more 
reliable (Bitušík et al. 2024, 2025).

The overall taxonomic composition of the chi-
ronomid assemblages differed among the studied 
lakes, likely reflecting differences in environmental 
parameters such as lake size, altitude and fish pres-
ence (Slobodníková et al. 2023, Přidalová et al. 
2024). Although the overall diversity was relatively 
high for high-altitude systems (37 taxa across 25 gen-

era), nearly half of the recorded taxa were confined 
to a single lake, indicating pronounced spatial het-
erogeneity. Despite these differences, the consistent 
occurrence of taxa of Orthocladiinae characteristic of 
high-altitude environments across all sites indicates 
that alpine conditions prevail throughout the study 
area (Boggero et al. 2006, Hamerlík et al. 2017). The 
discovery of three taxa new to the Bulgarian fauna 
during a single sampling campaign highlights the in-
sufficiently explored diversity of chironomids inha-
biting Bulgarian high-altitude lakes and emphasises 
the need for further faunistic surveys and the conside-
rable potential for future faunistic discoveries.

Acknowledgements: We are grateful to Gergana Georgieva 
and Diyana Pancheva for their assistance with the fieldwork. 
This study was supported by the Slovak Research and Devel-
opment Agency (Project No. APVV-24-0241) and by the Grant 
Agency of the Ministry of Education, Research, Development 
and Youth of the Slovak Republic, VEGA (VEGA 2/0090/26).

References

Alexander M. K., Merritt R. W. & Berg M. B. 1997. New strate-
gies for the control of the parthenogenetic chironomid 
(Paratanytarsus grimmii) (Diptera: Chironomidae) in-
festing water systems. Journal of the American Mosquito 
Control Association 13 (2): 189-192.

Andersen T., Saether O. A., Cranston P. & Epler J. H. 2013. The 
larvae of Orthocladiinae (Diptera: Chironomidae) of the 
Holarctic region–Keys and diagnoses. Insect Systematics 
& Evolution Suppl. 66: 189-385.

Andersen T., Baranov V., Hagenlund L. K., Ivković M., Kvifte 
G. M. & Pavlek M. 2016. Blind flight? A new troglobiotic 
orthoclad (Diptera, Chironomidae) from the Lukina Jama 
– Trojama Cave in Croatia. PLoS ONE 11 (4): e0152884.

Armitage P. D., Cranston P. S. & Pinder L. C. V. 1995. The Chi-
ronomidae: Biology and ecology of non-biting midges. 
London: Chapman & Hall. 572 p.

Ashe P. & O’Connor J. P. 2012. A World Catalogue of Chironomi-
dae (Diptera). Part 2. Orthocladiinae. Dublin: Irish Biogeo-
graphical Society and National Museum of Ireland, 968 p.

Bitušík P. 2000. Príručka na určovanie lariev pakomárov (Dip-
tera: Chironomidae) Slovenska. Časť I. Buchonomyinae, 
Diamesinae, Prodiamesinae a Orthocladiinae. Zvolen: 
Vydavateľstvo Technickej univerzity, 133 p.

Bitušík P., Novikmec M., Svitok M. & Hamerlík L. 2024. New 
faunistic records of chironomids and phantom midges 
(Diptera, Chironomidae and Chaoboridae) from Ukraine 
indicate recent climatic refugia in the Eastern Carpathians. 
ZooKeys 1211: 349-367.

Bitušík P., Slobodníková V., Novikmec M., Dudáš A. & Hamerlík 
L. 2025. Chironomidae (Diptera) from mountain lakes of 
the Eastern Carpathians, Romania: first records and insight 
into diversity. ZooKeys 1233: 107-123.

Boggero A., Füreder L., Lencioni V., Simcic T., Thaler B., 
Ferrarese U., Lotter A. F. & Ettinger R. 2006. Littoral 
chironomid communities of Alpine lakes in relation to 
environmental factors. Hydrobiologia 562 (1): 145-165.

Bouchard R. W., Jr., Carrillo M. A. & Ferrington L. C., Jr. 2006. 



6

Janto A., Evtimova V., Hamerlík L.

Lower lethal temperature for adult male Diamesa mendotae 
Muttkowski (Diptera: Chironomidae), a winter-emerging 
aquatic insect. Aquatic Insects 28 (1): 57-66.

Brodersen K. P. & Anderson N. J. 2002. Distribution of chirono-
mids (Diptera) in low arctic West Greenland lakes: trophic 
conditions, temperature and environmental reconstruction. 
Freshwater Biology 47 (6): 1137-1157.

Cranston P. S. 1995. Introduction. In: Armitage P. D., Cranston 
P. S. & Pinder L. C. V. (Eds.): The Chironomidae: Biology 
and ecology of non-biting midges. London: Chapman & 
Hall, pp. 1-7.

Evenhuis N. L. & Pape T. 2026. Systema Dipterorum (version 
6.5a). In: Bánki O., Roskov Y., Döring M., Ower G., 
Hernández Robles D. R., Plata Corredor C. A., Stjernegaard 
Jeppesen T., Örn A., Pape T., Hobern D., Garnett S., Little 
H., DeWalt R. E., Miller J., Orrell T., Aalbu R., Abbott 
J., Abreu C., Acero P. A., et al. (Eds): Catalogue of Life 
(2026-01-16 XR). Amsterdam: Catalogue of Life Founda-
tion. https://doi.org/10.48580/dgw64-3bz

Ferrington L. C. 2008. Global diversity of non-biting midges 
(Chironomidae; Insecta-Diptera) in freshwater. Hydrobio-
logia 595 (1): 447-455.

Füreder L., Wallinger M. & Burger R. 2005. Longitudinal and 
seasonal pattern of insect emergence in alpine streams. 
Aquatic Ecology 39 (1): 67-78.

Goffová K., Bitušík P., Čiamporová-Zaťovičová Z., Bukvová D. 
& Hamerlík L. 2015. Seasonal dynamics and life cycle of 
Heterotrissocladius marcidus (Diptera: Chironomidae) in 
high altitude lakes (High Tatra Mts, Slovakia). Biologia 
70 (7): 943-947.

Hamerlík L., Šporka F. & Zaťovičová Z. 2006. Macroinverte-
brates of inlets and outlets of the Tatra Mountain lakes 
(Slovakia). Biologia 61 (Suppl. 18): S167-S179.

Hamerlík L. & Bitušík P. 2009. The distribution of littoral 
chironomids along an altitudinal gradient in High Tatra 
Mountain lakes: could they be used as indicators of climate 
change? Annales de Limnologie - International Journal of 
Limnology 45 (3): 145-156.

Hamerlík L., Svitok M., Novikmec M., Veselská M. & Bitušík 
P. 2017. Weak altitudinal pattern of overall chironomid 
richness is a result of contrasting trends of subfamilies in 
high-altitude ponds. Hydrobiologia 793 (1): 67-81.

Hubenov, Z., 2021. Species composition and distribution of the 
dipterans (Insecta: Diptera) in Bulgaria. Advanced Books. 
https://doi.org/10.3897/ab.e68616 

Illies J. 1978. Limnofauna Europaea. Eine Zusammenstellung 
aller die Europäische Binnengewässer bewohnenden meh-
rzelligen Tierarten mit Angaben über ihre Verbreitung und 
Ökologie (2nd ed.). Gustav Fischer Verlag, Stuttgart-New 
York, Swets and Zeitlinger B. V. Amsterdam, XVII+532 p.

Inoue E., Kawai K. & Imabayashi H. 2004. Differences in occu-
rrence among lotic chironomid (Diptera: Chironomidae) 
species in relation to spatio-temporal factors of mountain 
streams. Journal of the Graduate School of Biosphere 
Science, Hiroshima University 43: 25-39.

Magoga G., Montagna M., Marziali L. & Rossaro B. 2017. Revi-
sion of type and non-type material assigned to the genus 
Orthocladius by Goetghebuer (1940-1950), deposited in 
the Royal Belgian Institute of Natural Sciences (Diptera: 
Chironomidae). Acta Entomologica Musei Nationalis 
Pragae 57 (2): 723-749.

Medeiros A. S. & Quinlan R. 2011. The distribution of the Chi-

ronomidae (Insecta: Diptera) along multiple environmental 
gradients in lakes and ponds of the eastern Canadian Arctic. 
Canadian Journal of Fisheries and Aquatic Sciences 68 
(9): 1511-1527.

Michailova P., Kovalenko P. A., Serga S., Parnikoza I., Kozeretska 
I. & Convey P. 2023. A chromosome map of Belgica ant-
arctica Jacobs (Diptera: Chironomidae) from Antarctica, 
including chromosome variability. Antarctic Science 35 
(5): 328-344.

Moubayed J. 2020. Georthocladius meluensis and G. techensis 
(Diptera: Chironomidae: Orthocladiinae), two new relict 
species inhabiting glacial springs and streams in Corsica 
and Eastern Pyrenees. Annales Zoologici Fennici 57 (1-
6): 215-223.

Moubayed J. & Langton P. H. 2022. Redescription of the type 
specimens of Georthocladius (Georthocladius) collarti 
(Goet., 1941) and Parachaetocladius scaturiginis (Goet., 
1940) n. comb., with keys to the European species (Diptera, 
Chironomidae). Ephemera 23 (1): 11-21.

Moubayed J. 2023. Georthocladius chastreixens and G. digiti-
formis spp. n., from springs and peat bogs in continental 
France (Diptera, Chironomidae, Orthocladiinae). Ephem-
era 24 (2): 75-88. 

Namayandeh A., Moubayed J., Ghaderi E. & Beresford D. V. 
2020. A review of the genera Georthocladius Strenzke, 
1941 and Parachaetocladius Wülker, 1959 (Chironomidae, 
Orthocladiinae): new species descriptions, and keys based 
on the morphological characters of adult male. Polish 
Journal of Entomology 89 (2): 59-80.

Ognjanova-Rumenova N., Botev I., Velle G., Rose N. L., Appleby 
P., Brancelj A., Lami A. & Musazzi S. 2009. Environmental 
changes in the Rila Mountains, South-western Bulgaria, 
as recorded by the sediments of a remote lake. Advances 
in Limnology 62: 265-287.

Pape T., Blagoderov V. & Mostovski M. B. 2011. Order Diptera 
Linnaeus, 1758. In: Zhang Z. Q. (Ed.): Animal biodiver-
sity: an outline of higher-level classification and survey of 
taxonomic richness. Zootaxa 3148: 222-229.

Přidalová M. S., Hamerlík L., Novikmec M., Slobodníková V., 
Veselská M., Bitušík P. & Svitok M. 2024. Diversity and 
distribution of chironomids in Central European ponds. 
Ecology and Evolution 14 (5): e11354.

Rodrigues G. G. & Scharf B. W. 2001. Review of benthic inver-
tebrate fauna in extremely acidic environments (pH ≤3). 
Mine Water and the Environment 20 (3): 114-121.

Sæther O. A. & Spies M. 2013. Fauna Europaea: Chironomidae. 
In: Beuk P. & Pape T. (Eds.): Fauna Europaea: Diptera Ne-
matocera. Fauna Europaea version 2.6. Internet database, 
online since April 2013.

Selene P., Paolo P., Marco B., Salvi G., Franz F., Marino P. & 
Pizzul E. 2020. Changes in midge assemblages (Diptera 
Chironomidae) in an alpine lake from the Italian Western 
Alps: the role and importance of fish introduction. Hydro-
biologia 847: 2393-2415.

Slobodníková V., Hamerlík L., Wojewódka-Przybył M., Sochu-
liaková L., Szarlowicz K., Buczkó K., Chamutiová T., 
Sedlačková-Přidalová M. & Bitušík P. 2023. Tracking fish 
introduction in a mountain lake over the last 200 years us-
ing chironomids, diatoms, and cladoceran remains. Water 
15 (7): 1372.

Received: 23.02.2026 
Accepted: 24.07.2026


