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NEW RECORDS OF NON-BITING MIDGES (DIPTERA, CHIRONOMIDAE) 
FROM MARINE AND COASTAL HABITATS OF THE SLOVENIAN PART OF 

THE ADRIATIC SEA

Viktor BARANOV
Ludwig Maximilian University Munich, Biocenter, Großhaderner Str. 2, 82152 Planegg-Martinsried, Germany

Borut MAVRIČ
Marine Biology Station Piran, National Institute of Biology, Fornače 41, 6330 Piran, Slovenia

e-mail: borut.mavric@nib.si

ABSTRACT

Based on the samples taken from the marine shore and two coastal lagoons at three locations along the 
Slovenian part of the Adriatic coast, 4 species of non-biting midges (Diptera, Chironomidae) were determined, 
Thalassomya frauenfeldi Schiner, 1856, Halocladius (Halocladius) variabilis (Staeger, 1839), Halocladius 
(Halocladius) varians (Staeger, 1839) and Chironomus (Chironomus) salinarius Kieffer, 1915. All four species 
represent first records from marine and lagoon environments, to be added to 28 previously recorded species 
for Slovenia. As nearby Croatia is being Chironomidae biodiversity hotspot, we can expect numerous species of 
Chironomidae yet to be discovered in Slovenia and hopefully this research will be a steppingstone for further 
chironomid research.

Key words: chironomids, Adriatic Sea, Thalassomya frauenfeldi, Halocladius variabilis, Halocladius varians, 
Chironomus salinarius

NUOVI RITROVAMENTI DI MOSCERINI CHIRONOMIDI (DIPTERA, CHIRONOMIDAE) 
IN HABITAT MARINI E COSTIERI DELLA PARTE SLOVENA DEL MARE ADRIATICO

SINTESI 

In base ai campioni prelevati lungo la riva e in due lagune costiere, in tre località della parte slovena della costa 
adriatica, sono state determinate 4 specie di moscerini chironimidi (Diptera, Chironomidae), Thalassomya frau-
enfeldi Schiner, 1856, Halocladius (Halocladius) variabilis (Staeger, 1839), Halocladius (Halocladius) varians 
(Staeger, 1839) e Chironomus (Chironomus) salinarius Kieffer, 1915. Tutte e quattro le specie rappresentano i 
primi ritrovamenti in ambienti marini e lagunari, che si aggiungono alle 28 specie precedentemente registrate 
in Slovenia. Poiché la vicina Croazia è un punto caldo per la biodiversità dei Chironomidi, possiamo aspettarci 
numerose nuove specie da scoprire in Slovenia, e speriamo che questo studio sia un punto di partenza per 
ulteriori ricerche sui chironomidi.

Parole chiave: chironomidi, Adriatico, Thalassomya frauenfeldi, Halocladius variabilis, Halocladius varians, 
Chironomus salinarius
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INTRODUCTION

Non-biting midges (Diptera, Chironomidae) are 
among the most abundant and diverse groups of 
the extant insects (Armitage et al., 1995). Larvae 
of most Chironomidae species are inhabiting fresh-
water, occupying variety of available microhabitats 
(Ferrington, 2007). Small number of taxa, among 
over 7000 described species (Ashe and O’Connor, 
2009), are however inhabiting saline, hypersaline 
and marine habitats (Armitage et al., 1995). Ma-
rine Chironomidae are inhabiting coastal areas, 
being associated with algal mats on the rocks in 
the intertidal zone (Kaiser et al., 2021). These Chi-
ronomidae larvae are playing important role in the 
maintaining of the matter and energy flow in the 
coastal habitats and represent important indicators 
of the environmental status (Armitage et al., 1995; 
Ferrington, 2007). Therefore, understanding the 
coastal Chironomidae fauna is crucial for monitor-
ing and conservation of the coastal areas (Neumann 
et al., 1997).

Unfortunately, the Chironomidae fauna of the 
Slovenian part of the Adriatic coast is poorly known, 
as most studies of the Chironomidae in Slovenia 
concentrated on the paleolimnological studies of the 
alpine lakes, and lake Bled in particular (Andrič et al., 
2009), impact of the mining on the benthic organisms 
(Trontelj & Ponikvar-Zorko, 1998) as well as biomoni-
toring of the alpine riverine systems (Mori & Brancelj, 
2006, 2011). According to Fauna Europea, only 28 

species of Chironomidae are formally recorded from 
Slovenia (Sæther & Spies, 2011).

Although Chironomids are known to be very 
abundant in the Slovenian coastal lagoons, no for-
mal species records exist (Pitacco et al., 2018). An 
unidentified species of the Halocladius was previ-
ously recorded from the Salines of Sečovlje National 
Park (Juteršek & Dolinar, 2021). 

In this communication, we are presenting new 
records of the Chironomidae from the Slovenian 
coastal area. 

MATERIAL AND METHODS

Material was collected near Marine Biology Sta-
tion (Piran), at the Ankaran Tanatocenosis beach and 
in the Lagoon of Škocjanski zatok, near Koper, uti-
lizing array of the hydrobiological methods (manual 
collection from the substrate in first two locations and 
benthic grab in the third). More details are provided 
in the Table 1 and Figures 1 and 2. All studied speci-
mens were mounted into the Fore-Berlese medium as 
described by Salmon (1947).

Specimens were imaged using a Keyence VHX-
6000 Digital microscope, with a ring-light type il-
lumination. All images were recorded as composites, 
to achieve the required depth of focus. Images were 
stitched and stacked to overcome the limitation of the 
width of the field of view, using in built software of 
the digital microscope (Haug & Ehrlich 2008; Haug 
et al., 2011, 2013). Specimens were identified using 
following keys: Hirvenoja (1973), Cranston (1983) 
and Orendt et al. (2013).

Voucher material is preserved in the collection of 
the Marine Biology Station of the National Institute of 
Biology (Piran, Slovenia).

Fig. 1: Sampling locations along Slovenian coast of the 
Adriatic Sea included in the research.
Sl. 1: Vzorčevalne postaje vzdolž slovenske jadranske 
obale, ki so bile zajete v raziskavi.

Tab. 1: Sampling sites and sampling methods for the 
collection of the material used in the paper.
Tab. 1: Vzorčevalne postaje in metode zbiranja materi-
ala, uporabljenega v tej raziskavi.

Site
Sampling 
method

Sampling 
period

Latitude Longitude

Marine Biology 
Station NIB, 
Piran, rocky 
shore and 

concrete steps

Selective hand 
sampling, from 
the depth cca. 

10 cm

2nd September 
2019

45.52°N 13.57°E

Tanatocenosis 
Ankaran, algal 

mat

Selective hand 
sampling, from 
the depth ca. 

10-20 cm

3rd September 
2019

45.57°N 13.74°E

Lagoon of 
Škocjanski 

zatok Nature 
Reserve, Koper, 
soft sediments

Benthic grab 
(0.045 m2) at 

cca. 50-100 cm 
depth

winter and 
summer 2009, 
summer 2011, 
winter 2012, 
winter and 

summer 2018

45.55°N 13.75°E
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RESULTS AND DISCUSSION

Four species of chironomids were found in the inspected 
material, all of them being new record for Slovenia.

Chironomidae Newman, 1834
Telmatogetoninae Wirth, 1949
Thalassomya frauenfeldi Schiner, 1856

Two second instar and seven 4th instar larvae were 
collected on the concrete steps and stones (about 1m 
x 40 cm), leading into the sea, directly in front of the 
Marine Biological Station’s building, on 2nd of Septem-
ber 2019 (Fig. 3). Larvae where handpicked from the 
substrate.

Distribution notes: T. fauenfeldi is widely distributed 
in Europe, in countries around Mediterranean, Black, 
Baltic and North seas, as well as at the Canary Isles 
(Ashe & O’Connor, 2009). Adult animals are short-
lived, inhabiting the wet rocks in the intertidal zone, 
while larvae are developing at the algal mats in the 
supralittoral zone (Cranston, 1983).

Orthocladiinae Lenz, 1921 
Halocladius (Halocladius) variabilis (Staeger, 1839)

Two 4th instar larvae were collected on the con-
crete steps, leading into the sea, directly in front of 
the Marine Biological Station’s building, on 2nd of 
September 2019.

Fig. 2: Coastal habitats of Chironomidae representatives on the Slovenian Adriatic coast: A. Rocky shore 
next to Marine Biology Station NIB, Piran; B. Škocjanski zatok Nature Reserve, Koper; C. Ankaran tanato-
cenosis, Ankaran; D. Some of the Chironomidae habitats are among the most important Adriatic coastal 
wetlands – lagoon at tanatocenosis Ankaran with common greenshank (Tringa nebularia) in the center.
Sl. 2: Obrežni habitati, kjer so bile najdene vrste trzač na slovenski jadranski obali: A. Skalnata obala pred 
Morsko biološko postajo NIB, Piran; B. Naravni rezervat Škocjanski zatok, Koper; C. tanatocenoza v Anka-
ranu; D. Nekateri habitati, kjer so bile najdene trzače, so med najpomembnejšimi jadranskimi obrežnimi 
mokrišči – laguna pri tanatocenozi v Ankaranu z zelenonogim martincem (Tringa nebularia) v ospredju.
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Distribution notes: H. variabilis is widely distributed 
in North America (USA, Canada, Greenland) and Europe, 
in the countries surrounding the Black, Mediterranean, 
Nort and Baltic seas, as well as at the Azores, Balearic, 
Faroe Isles, Great Britain and Iceland (Ashe & O’Connor, 
2012). Larvae of the species are inhabiting predominantly 
rocky environments, routinely inhabiting the rock pools 
at the sea shore, as well as ports and sea-side channels 
(Hirvenoja, 1973; Moller Pillot, 2013).

Halocladius (Halocladius s.str.) varians (Staeger, 1839)

Three 2nd and 3rd instar larvae (Fig. 4) were sampled by 
a benthic grab at the lagoon of Škocjanski zatok Nature Re-
serve, Koper in 2011, and by hand from the shore algal mats 
at the Ankaran thanatocenosis on 3rd of September 2019.

Distribution notes: H. varians is widely distributed in 
North Africa (Morocco), Near East (Lebanon) and Europe, 
in the countries surrounding the Black, Mediterranean, 
North and Baltic seas, as well as at the Azores, Madeira, 
Great Britain and Irealand (Ashe & O’Connor, 2012). 
Adult animals are short-lived, swarming in large quanti-
ties next to the sea-side buildings and structures (Moller 
Pillot, 2014). Larvae are inhabiting long tubes on stones, 
plants and other structures, in the intertidal area, next to 
the low-water mark (Moller Pillot, 2013). In addition to 
the brackish and marine water, larvae are also free-living 
in the polluted freshwater, i.e. in the lower course of river 

Rhine (Hirvenoja, 1973). H. varians, were probably the 
chironomids recorded by Juteršek & Dolinar (2021) as 
phytophagous on the algal mats at the Salines of Sečovlje 
National Park. We came to this conclusion, based on the 
photos of the specimens involved in the study of Juteršek 
& Dolinar (2021), clearly showing the sand tubes similar 
to ones built by H. varians, as well as larvae and adult 
flies, very similar to H. varians (Juteršek & Dolinar (2021, 
fig. 2a-g). In the work of this authors, larvae of the chi-
ronomids in question were destroying the microbial mats, 
involved in the traditional process of the salt production 
at the the Salines of Sečovlje National Park (Juteršek & 
Dolinar, 2021).

Chironominae Macquart, 1838
Chironomini Macquart, 1838
Chironomus (Chironomus s.str.) salinarius Kieffer, 1915

Numerous 4th instar larvae were sampled by a 
benthic grab at the lagoon of Škocjanski zatok Nature 
Reserve, Koper on each sampling period. In the ben-
thic samples from the lagoon Ch. salinarius larvae can 
account even to 1/3 of all benthic organisms present 
(Fig 5C-F) Pitacco et al., 2018).

Distribution notes: Slovenia was the only European 
country with the access to either Mediterranean, Black 
Sea or Baltic coast not to have Ch. salinarius previously 
recorded (Moller Pillot, 2009). Taking into account 

Fig. 3: Thalassomyia frauenfeldi. A. Habitus of the 4th 
instar larva; B. Head capsule, ventral view; C. Head 
capsule, dorsal view.
Sl. 3: Thalassomyia frauenfeldi. A. Ličinka v četrtem 
stadiju; B. Glava, ventralni pogled; C. Glava, dorzalni 
pogled.

Figure 4. Halocladius varians. A. Habitus of the 3rd 

instar larva; B. Head capsule, lateral view; C. Head 
capsule, ventral view.
Sl. 4: Halocladius varians. A. Ličinka v tretjem 
stadiju; B. Glava, bočni pogled; C. Glava, ventralni 
pogled.
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abundance of Ch. salinarius in northern Adriatic region, 
it is hardly a surprise that we have found this species 
in Slovenia. Species appears to play an important role 
in the brackish lagoons of Slovenia, due to their local 
abundance (Pitacco et al., 2018), by playing the part in 
the cycling of the organic matter and carbon sequestra-
tion (Baranov et al., 2016).

CONCLUSIONS

This short study shows that large proportion of 
Chironomidae fauna of Slovenia is not recorded yet. 
For example, Luxembourg, with over 10 times lower 
surface area than Slovenia (998 km2 vs 7,827 km2 
respectively) has 154 species of Chironomidae re-

corded (Saether & Spies, 2011). Taking into account, 
that nearby Croatia turned out to be a Chironomidae 
biodiversity hotspot (Giłka et al., 2013; Andersen et 
al., 2016; Ivković et al., 2015, 2020; Čerba, 2020; 
Dorić et al., 2021), we can expect numerous species 
of Chironomidae yet to be discovered in Slovenia. 
These studies will help both development of the hy-
drobiological research and water quality monitoring 
of Slovenia.

ACKNOWLEDGMENTS

We are grateful to the handling editor Ladislav Ha-
merlík and Dubravka Čerba for their help in improving 
manuscript.

Figure 5. Halocladius variabilis, A-B; Chironomus salinarius, C-F. A. Ventral side of headcapsule 
of the 3rd instar larva; B. Mentum, ventral view; C. End of abdomen; D. Head capsule, ventral 
view; E. Mentum, ventrally; F. Mentum and mandibles, ventrally.
Sl. 5: Halocladius variabilis, A-B; Chironomus salinarius, C-F. A. Ventralna stran glave ličinke v 
tretjem stadiju; B. Mentum, ventralni pogled; C. Zadnji del abdomna; D. Glava, ventralno; E. 
Mentum, ventralno; F. Mentum in čeljustnici, ventralno.
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NOVE NAJDBE TRZAČ (DIPTERA, CHIRONOMIDAE) IZ MORSKIH IN OBMORSKIH 
HABITATOV V SLOVENSKEM DELU JADRANA

Viktor BARANOV
Ludwig Maximilian University Munich, Biocenter, Großhaderner Str. 2, 82152 Planegg-Martinsried, Germany

Borut MAVRIČ
Marine Biology Station Piran, National Institute of Biology, Fornače 41, 6330 Piran, Slovenia

e-mail: borut.mavric@nib.si

POVZETEK

V vzorcih iz morskega obrežja in dveh obalnih lagun na treh lokalitetah vzdolž slovenskega dela Jadrana sta 
avtorja določila štiri vrste trzač (Diptera, Chironomidae), Thalassomya frauenfeldi Schiner, 1856, Halocladius 
(Halocladius) variabilis (Staeger, 1839), Halocladius (Halocladius) varians (Staeger, 1839) in Chironomus 
(Chironomus) salinarius Kieffer, 1915. Vse štiri vrste predstavljajo prve najdbe iz morskih in lagunskih okolij 
v Sloveniji, ki dopolnjujejo seznam 28 predhodno potrjenih vrst za Slovenijo. Glede na dejstvo, da je bližnja 
Hrvaška vroča točka diverzitete trzač, avtorja pričakujeta, da bodo v prihodnosti potrjene številne vrste iz 
družine Chironomidae, ta prispevek pa kot začetni korak za prihodnje raziskave trzač. 

Ključne besede: trzače, Jadransko morje, Thalassomya frauenfeldi, Halocladius variabilis, Halocladius varians, 
Chironomus salinarius
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