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Article history Abstract. The Culicomorpha (Diptera: Nematocera) of Albania are poorly known; there have been
Received: 26 February 2026; only a few studies dedicated to Chironomidae in the 21 century. Small streams are a common habitat
S LR e A in Albania, but their fauna is poorly studied. In 2024 and 2025, the faunistic studies dedicated to
aquatic midges were conducted at four sites in two streams. Despite their low elevation, the streams
differ from each other in regard to their hydrological features. The Chironomidae and Dixidae were
collected using a hydrobiological hand net and identified with morphological and molecular meth-
ods. Tvetenia bavarica and Paralauterborniella nigrohalteralis are recorded in Albania for the first
time. Chironomus salinarius, previously recorded from Laguna di Karavasta, is confirmed in the
country through molecular identification. The current number of Chironomidae reported from Al-
bania is 90. Dixidae (Dixa nebulosa) are detected as a family for the first time in Albania. The study
indicates that even small streams at the Adriatic coast may host new aquatic taxa for the country.
This concerns especially taxonomically diverse families like Chironomidae. Albania has never been
the subject of extensive dipterological research. The progressive degradation of freshwater in the
Mediterranean region implies a need for a systematic biodiversity assessment of streams and rivers
across the western Balkan Peninsula.
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INTRODUCTION vided the first checklist of Chironomidae in Albania that

consists of 85 species. This should be a small part of the
Culicomorpha is a diverse group of aquatic nematoceran  total species diversity, as Gadawski (2020) encountered
flies, which includes, a.o., the Chironomidae (chirono- 152 new Chironomidae species only in Lake Shkodra in
mids) and the Dixidae (meniscus midges) families. nearby Montenegro. Besides big lakes (Shkodra, Ohrid,
Chironomidae are commonly used in ecological research  and Prespa) and the Fierza reservoir, the country has a
and in water quality assessments (Armitage et al. 1995;  dense river system of many small and larger streams.
Rossaro and Marziali 2024). Given the importance of  While some streams are protected for their high biodi-
this group for environmental health research, it is es-  versity, the true richness of these ecosystems remains
sential to gain the best possible understanding of its significantly underestimated. This is largely since key
diversity and distr.ibutior.l. The aquatic Diptera fa.una benthic groups, such as Chironomidae, remain poorly
f)f the Balkan Pe;mnsula 15 one of the .least recggmsed documented (Meulenbroek et al. 2021). The small Dip-
n Egrqpe and highly u.nderest.lmated n Albgma. Two tera families like Dixidae are even less recognised in
faunistic surveys on Chlronorfndva,e conducted in t he 21 the region. In recent years, the family was surveyed in
century (Plciennik 2008; BituSik and Trnkova 2019) Croatia (Ivkovi¢ and Ivankovi¢ 2019), but the southern

and records of singular species from caves (Sarbu et .
al. 2024; Kocot-Zalewska et al. 2025) demonstrate that Balkans do not have up-to-date checklists.

even a small sampling effort may result in recordingnew Here we present the new faunistic studies on the Chi-
species for the country. Bitusik and Trnkova (2019) pro- ronomidae and the Dixidae families from Albania. The
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survey was conducted at two small tributaries of the
Adriatic Sea. The collected material is not numerous,
but it significantly contributes to the Culicomorpha
checklist of the country. It gives the first records of two
species and a family to the checklist of the Albanian
dipteran fauna.

MATERIALS AND METHODS

Study sites
There were four sampling sites located in Albanian riv-
ers: one at an unnamed stream flowing through Velipoja

town and three at an unnamed stream flowing through
Orikum town (Figure 1).

The research had a faunistic character, so the sampling
effort was not dedicated to following the community
structure but to providing a brief view of the dominant
taxa. The studied material was collected using a pro-
fessional hand net with a mesh size of 0.25 mm. The
macroinvertebrates were collected by kick sampling,
sorted on-site alive, and preserved in 96% ethanol. The
ethanol in the samples was exchanged after 24 h and then
after two months to ensure optimal tissue preservation
for subsequent genetic analysis. At each site, samples
were collected from all representative habitats. The
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Figure 1. Study area (maps prepared in QGIS 3.44.9).

1) Orikum 1: 14.08.2025; 40°19'55.2"N, 19°28'37.6"E; 4 m a.s.l. Orikum town and the unnamed stream that flow through its
suburbs are located in the southwest of Albania. The sampling point was located on a plateau, close to the town, between the
urbanised area and the meadows. The riverbanks were covered with grass and aquatic vegetation. The rocky bottom was cov-
ered densely with filamentous algae. The width of the watercourse was ca. 10 m, and the depth was approximately 15 cm.
2) Orikum 2: 14.08.2025; 40°19'52.0"N, 19°28'42.5"E; 4 m a.s.l. The riverbanks at the sampling point were barely covered
with vegetation. It was located just a few meters downstream of the waterfall. The width of the watercourse was ca. 4 m, and
the depth at the deepest point reached several meters.

3) Orikum 3: 21.08.2025; 40°19'58.4"N, 19°28'35.4"E; 7 m a.s.l. The riverbanks were covered with reed vegetation. There
were also patches of algae on the top of the stones covering the riverbed. The width of the watercourse was ca. 10 m, and
the depth was up to 30 cm.

4) Velipoja: 09.07.2024; 41°51'53.9"N, 19°26'27.9"E; 1 m a.s.l. Velipoja is located in north-western Albania. The sampling
point was located in abandoned agricultural land. Near the sampling site, there was a waste disposal area. The riverbanks
were overgrown with grasses, sedges, and mugworts. At the sampled river section, there was scarce aquatic vegetation. The
riverbed was muddy. The width of the stream was approximately 20 m, and the depth was about 1 m.
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samples were faunistic and represented all dominant
habitats in the sampling sites. In 2024, 33 Chironomidae
larvae were collected, whereas in 2025, 20 Chironomi-
dae larvae and 2 Dixidae larvae were collected. The
Chironomidae and Dixidae larvae were mounted on
permanent slides in Hoyer’s medium and identified us-
ing the keys by Andersen et al. (2013), Moller Pillot and
Klink (2003), and Disney (1999). Reference materials
are stored in the collection of the first author.

To confirm and refine morphological identification, 30
individuals of Chironomus and one Cricotopus bicinctus
were subjected to molecular analysis. The DNA isola-
tion was performed using the GeneMATRIX Tissue
DNA Purification Kit (manufactured by EurX) follow-
ing the manufacturer’s protocol. Molecular procedures
followed the Polish Barcode of Life protocols: the
amplification of the cytochrome oxidase subunit I gene
(COI) was performed using primer pair LCO1490-JJ and
HCO2198-JJ (Folmer et al. 1994). Quality control and
the sequencing of the DNA barcoding fragment were
carried out using the approach presented in Srivathsan et
al. (2021, 2024) employing Oxford Nanopore Technol-
ogy. The sequencing results were demultiplexed, and
DNA barcodes were determined using ONT barcoder
2.0 (Srivathsan et al. 2024). The obtained sequences
were identified by comparing them with publicly
available ones from the BOLD database (https://www.
boldsystems.org). All the Chironomidae sequences are
deposited in BOLD in the dataset “DS-BALCHIR
Chironomidae of the Balkan Peninsula” (DOI: dx.doi.
org/10.5883/DS-BALCHIR).

RESULTS

The collected Chironomidae larvae were identified
as eight species. Two of them, i.e., Tvetenia bavarica
Goetghebuer, 1934 and Paralauterborniella nigro-
halteralis (Malloch, 1915) were recorded in Albania
for the first time. Additionally, Chironomus salinarius
Kieffer, 1915 is confirmed with molecular identification
to be recorded in Albania. The Dixidae family (repre-
sented by Dixa nebulosa) was recorded in Albania for
the first time (Figure 2). All the species are widespread
in Europe; their occurrence is presented in Albania and
the surrounding countries below.

Family: Chironomidae

Subfamily: Orthocladiinae

Cricotopus s.str. bicinctus Meigen 1818. Velipoja — 1
larva (morphological and molecular identification
(mrph. i. and mol. i.)); Orikum 1 — 1 larva (morph. i.);
Orikum 2 — 5 larvae (morph. i.); Orikum 3 — 3 larvae
(morph. i.). Besides Albania, this species is recorded

in all surrounding countries (www.gbif.org; Smiljkov
and Slavevska-Stamenkovi¢ 2004; Ashe and O’Connor
2012; Ptociennik and Pesi¢ 2012; Ptociennik and Kara-
ouzas 2014; Bilalli et al. 2025).

Cricotopus s.str. trifascia Edwards, 1929. Orikum
3 — 1 larva (morph. i.). Besides Albania, it is recorded
in Greece and Montenegro (www.gbif.org; Ashe and
O’Connor 2012; Ptéciennik and Pesi¢ 2012; Ptociennik
and Karaouzas 2014).

Rheocricotopus (Psilocricotopus) chalybeatus Ed-
wards, 1929. Orikum 3 — 1 larva (morph. i.). Besides
Albania, it is recorded in Greece, Kosovo, and Mon-
tenegro (www.gbif.org; Ashe and O’Connor 2012;
Ptociennik and Pesi¢ 2012; Ptociennik and Karaouzas
2014; Bilalli et al. 2025).

Tvetenia bavarica Goetghebuer, 1934. Orikum 1 — 1
larva (morph. i.); Orikum 3 — 2 larvae (morph. i.).
Species recorded in Albania for the first time (Bitusik
and Trnkova 2019), earlier recorded in Kosovo and
Montenegro (www.gbif.org; Ashe and O’Connor 2012;
Gadawski 2020; Ptociennik et al. 2023).

Tvetenia calvescens Edwards, 1929. Orikum 1 — 1 larva
(morph. i.); Orikum 3 — 1 larva (morph. i.). Besides Al-
bania, it is recorded in Kosovo and Montenegro (www.
gbif.org; Ashe and O’Connor 2012; Gadawski 2020;
Bilalli et al. 2025).

Subfamily: Chironominae

Chironomus salinarius Kieffer, 1915. Velipoja—30 lar-
vae (morph. i. and mol. i.). Species recorded previously
in Albania from Karavasta Lagoon on larval material
were identified only using their morphological features
(Casellato et al. 1997). The species is also recorded in
Greece and Montenegro (Evagelopoulos et al. 2008;
Mora and Csabai 2008; Gadawski 2020).

Paralauterborniella nigrohalteralis (Malloch, 1915).
Orikum 2 — 1 larva (morph. i.). Species recorded in
Albania for the first time (Bitusik and Trnkova 2019).
Previously recorded in Montenegro (Piociennik and
Pesi¢ 2012; Gadawski 2020).

Polypedilum (Uresipedilum) convictum Walker, 1856.
Orikum 1 — 2 larvae (morph. i.), Orikum 3 — 1 larva
(morph. i.). Besides Albania, it is also recorded in
Greece, Kosovo, Montenegro and possibly in Mac-
edonia (www.gbif.org; Sapkarev 1975; Méra and Csa-
bai 2008; Ptociennik and Pesi¢ 2012; Gadawski et al.
2022; Bilalli et al. 2025).

Family: Dixidae

Dixa nebulosa Meigen, 1830. Orikum 1 — 1 larva
(morph. 1.); Orikum 3 — 1 larva (morph. i.). Family and
species recorded in Albania for the first time. Previously
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Figure 2. Newly recorded species (images under 10 x 10 and 10 x 40 magnification): Chironomus salinarius —head capsule;
Paralauterborniella nigrohalteralis —head capsule, mentum, antenna; Dixa nebulosa — posterior paddle of lateral plates with
caudal appendage; Tvetenia bavarica —head capsule, antenna, abdominal segment with setation, abdomen with setation.

recorded in Greece and Montenegro (Kog et al. 2006;
Ivkovi¢ and Ivankovic¢ 2019).

DISCUSSION

The species found in Orikum are typical of small, upland
brooks (Moller Pillot 2009, 2013; Moller Pillot and
Klink 2003). The stream directly flows to the sea, but
according to Moller Pillot’s classification (2009, 2013),
among the collected species, there are no taxa resistant
to high salinity except for Cricotopus trifascia and
Cricotopus bicinctus. Nearly all species are associated
with well-oxygenated streams with a fast current and a
hard bottom. Only Cricotopus bicinctus tolerates higher
pollution; most species live in clear waters and scrape
algae, diatoms, and detritus from the stones. Both 7Tvet-
enia, including Tvetenia bavarica, are associated with
cold, oligosaprobic, and fast-flowing streams (Moller
Pillot 2013; Moog et al. 2017). The chironomids earlier
recorded in Albania by Ptociennik (2008) and Bitusik
and Trnkova (2019) were found previously in mid- to
upper-elevated streams with a higher current, turbulent
water, and a hard bottom covered with filamentous al-
gae. Only Cricotopus bicinctus was collected from the
Drinit River near Shkodra (Ptociennik 2008). Bitusik
and Trnkova (2019) collected some of them in Lake
Ohrid. Dixa nebulosa was found at the Orikum sites
with reed belts or higher grass vegetation at the banks,
which is in line with the species’ habitat preferences
(Disney 1999). Paralauterborniella nigrohalteralis
breaks from the assemblage nature. It dwells on a muddy
bottom in streams, where it builds tubes and feeds on the
fine particulate organic matter. It prefers slow current
or lentic waters but still requires high oxygen content
(Moller Pillot 2009). This species was collected at a

sampling point with a slower current than the others.
Velipoja has a muddy bottom and a weak current. As
the sampling point is near the sea, salty marine waters
may flow through the groundwater to the stream, though
the salinity was not measured in this study. Besides
Cricotopus bicinctus, other taxa recorded in Orikum
could not stand such conditions. However, halophil-
ous Chironomus salinarius predominates in Velipoja
(Moller Pillot 2009; Cartier et al. 2011).

The Chironomus salinarius larvae were earlier detected
at Laguna di Karavasta (Casellato et al. 1997), but
they were identified only using their morphological
features. The Chironomus genus is species-rich, and
its larvae are difficult to distinguish morphologically.
Chironomus salinarius is the most halophilous species
from this genus, widely distributed in brackish waters
of Europe (Cartier et al. 2011). Its occurrence in Laguna
di Karavasta is ecologically justified. Nevertheless, the
molecular identification with a barcode confirms the
presence of the species in Albania. Tvetenia bavarica is
also widespread, but as an ecologically sensitive species,
it is restricted to clean waters and usually stays at higher
elevations. The relatively rare Paralauterborniella
nigrohalteralis was encountered earlier in Montenegro
(www.gbif.org; Ptociennik and Pesi¢ 2012; Gadawski
2020). Whereas Bitusik and Trnkova (2019) do not
place Chironomus salinarius on their checklist, Tvet-
enia bavarica and Paralauterborniella nigrohalteralis
are new to Albania; Tanytarsus triangularis Goetghe-
buer, 1928, and Diamesa bohemani Goetghebuer, 1932
were recently detected in Albanian caves (Sarbu et al.
2024; Kocot-Zalewska et al. 2025). The current number
of Chironomidae reported from Albania is 90. Besides
the new chironomid species, the meniscus midges (Dixi-
dae) as a family were discovered in Albania for the first
time. This is a very common family that probably occurs
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in every country in Europe. Dixa nebulosa is one of its
widespread species (www.gbif.org). The fact that it was
found in Albania for the first time indicates very limited
recognition of the local fly fauna. Further research on
the diversity and distribution of Culicomorpha in the
southern Balkan Peninsula is required.

ACKNOWLEDGEMENTS

The authors would like to thank Polish Barcode of Life
(www.polbol.uni.lodz.pl) for providing access to the
validated laboratory protocols. The authors gratefully
acknowledge the Polish high-performance computing
infrastructure PLGrid (HPC Center: ACK Cyfronet
AGH) for providing computer facilities and support
within computational grant no. PLG/2025/018192.
The authors would like to thank the reviewers for their
valuable comments and constructive feedback, which
greatly improved the quality of this manuscript.

Author’s contribution

A.S.: Conceptualisation, Investigation, Writing — Origi-
nal Draft, Writing — Review & Editing; K.S.: Investi-
gation, Writing — Original Draft, Writing — Review &
Editing; A.W.: Visualisation, Writing — Original Draft,
Writing — Review & Editing; M.P.: Conceptualisation,
Investigation, Visualisation, Writing — Original Dratft,
Writing — Review & Editing, Supervision.

Conflict of interest statement
As authors of this article, we declare that we do not have
any conflict of interest.

REFERENCES

Armitage, P.D., Cranston, P.S., & Pinder, L.C.V. 1995.
The Chironomidae. Biology and Ecology of Non-biting
Chironomids. UK: Chapman & Hall, 572 pp.

Andersen, T., Cranston, P.S., & Epler, J.H. 2013. Chironomi-
dae of the Holarctic region: keys and diagnoses. Part 1.
Larvae. Insect Systematics & Evolution Supplement 66,
1-571. https://doi.org/10.11646/zootaxa.60.1.1

Ashe, P., & O’Connor, J.P. 2012. 4 world catalogue of
chironomidae (Diptera). Part 2. Orthocladiinae. Irish
Biogeographical Society and National Museum of
Ireland. Dublin. xvi.

Bilalli, A., Milaim, M., Donard, G., Halil, I., & Namayan-
deh, A. 2025. Some new faunistic records of Chirono-
midae (Diptera) from the Republic of Kosovo. Chi-
ronomus Journal of Chironomidae Research 39,29-33.
https://doi.org/10.5324/cjcr.v0i39.6319

Bitusik, P., & Trnkova, K. 2019. A preliminary checklist of
Chironomidae (Diptera) from Albania with first records
for the Balkan Peninsula. Zootaxa 4563, 361-371.
https://doi.org/10.11646/zootaxa.4563.2.10

Cartier, V., Claret, C., Garnier, R., & Franquet, E.
2011. How salinity affects life cycle of a brack-
ish water species, Chironomus salinarius KIEF-
FER (Diptera: Chironomidae). Journal of Experi-
mental Marine Biology and Ecology 405, 93-98.
https://doi.org/10.1016/j.jembe.2011.05.019

Casellato, S., Santi, S., & Masiero, L. 1997. Ricercheecolog-
ichenella Laguna di Karavasta (Albania). Primirisultati-
sul macrobenthos. [Ecological research in the Karavasta
Lagoon (Albania). First results on macrobenthos]. So-
cieta Italiana di Ecologia Atti 18, 229-232.

Disney, R.H.L. 1999. British Dixidae (meniscus midges)
and Thaumaleidae (trickle midges): keys with eco-
logical notes. UK: Freshwater Biological Association,
129 pp.

Evagelopoulos A., Koutsoubas, D., Basset, A., Pinna, M.,
Dimitriadis, C., Sangiorgio, F., Barbone, E., Maid-
anou, M., Koulouri, P., & Dounas, C. 2008. Spatial
and seasonal variability of the macrobenthic fauna in
Mediterranean solar saltworks ecosystems. Aquatic
Conservation: Marine and Freshwater Ecosystems 18,
S118-S134. https://doi.org/10.1002/aqc.948

Folmer, O., Blac, M., Hoeh, W., Lutz, R., & Vrijenhoek, R.
1994. DNA primers for amplification of mitochondrial
cytochrome c oxidase subunit I from diverse metazoan
invertebrates. Molecular Marine Biology and Biotech-
nology 3, 294-299.

Gadawski, P. 2020. Species diversity and origin of non-bit-
ing midges (Chironomidae) from a geologically young
lake and its old spring system. PhD Thesis, University
of Lodz: Poland, 154 pp.

Gadawski, P., Rossaro, B., Gitka, W., Montagna, M.,
Zawal, A., & Grabowski, M. 2022. First insights
into the diversity and ecology of non-biting mid-
ges (Diptera: Chironomidae) of the unique an-
cient Skadar Lake basin (Montenegro/Albania).
Journal of Great Lakes Research 48, 538-550.
https://doi.org/10.1016/j.jg1r.2021.02.003

Ivkovi¢, M., & Ivankovi¢, L. 2019. The genus Dixa (Dip-
tera, Dixidae) in Croatian lotic habitats, with a
checklist of species and relationships with the fauna
of neighbouring countries. ZooKeys 867, 45-54.
https://doi.org/10.3897/zookeys.867.36613

Kocot-Zalewska, J., Stowinska, I., Domagata, P.J., Bienias, J.,
Szymanski, D.M., Szymanski, D., Szymanski, H.M.,
Sienkiewicz, P., & Woznica, A.J. 2025. Contribution to
the knowledge of cave-dwelling fauna from the Prokletije
Mountains. International Journal of Speleology 54, 1-9.
https://doi.org/10.5038/1827-806X.1js2551

Kog H., Wagner, R., & Ozgiil, O. 2006. Contributions to
the Dixidae (Insecta, Diptera) fauna of Turkey. An



https://doi.org/10.11646/zootaxa.60.1.1
https://doi.org/10.5324/cjcr.v0i39.6319
https://doi.org/10.11646/zootaxa.4563.2.10
https://doi.org/10.1016/j.jembe.2011.05.019
https://doi.org/10.1002/aqc.948
https://doi.org/10.1016/j.jglr.2021.02.003
https://doi.org/10.3897/zookeys.867.36613
https://doi.org/10.5038/1827-806X.ijs2551

The first record of Tvetenia bavarica, Paralauterborniella nigrohalteralis (Chironomidae), and the Dixidae family in Albania

93

International Journal of Dipterological Research 17,
205-207.

Meulenbroek, P., Egger, G., Trautner, J., Dres-
cher, A., Randl, M., Hammerschmied, U., Wil-
fling, O., Schabuss, M., Zornig, H., & Graf, W.
2021. The river Vjosa — A baseline survey on
biodiversity, potential impacts, and legal frame-
work for hydropower development. Zenodo,180 pp.
https://doi.org/10.5281/zenodo.4139640

Moller Pillot, H.K.M. 2009. Chironomidae larvae. Biology
and Ecology of the Chironomini. The Netherlands:
KNNYV Publishing, 270 pp.

Moller Pillot, HK.M. 2013. Chironomidae larvae of the
Netherlands and adjacent lowlands, Biology and Eco-
logy of the aquatic Orthocladiinae, Prodiamesinae, Di-
amesinae. Buchonomyiinae. The Netherlands: KNNV
Publishing, 312 pp.

Moller Pillot, HK.M., & Klink, A.G. 2003. Chironomidae
larvae. Key to higher taxa and species of the lowlands
of Northwestern Europe. The Netherlands: ETI. CD-
ROM.

Moog, O., & Hartmann, A. 2017. Fauna Aquatica Austriaca.
3rd edition. A Comprehensive Species Inventory of
Austrian Aquatic Organisms with Ecological Notes.
Abt. 1V/3, Stubenring 1, A-1010. Vienna, Austria:
Bundesministerium fiir Land- und Forstwirtschaft,
Umwelt und Wasserwirtschaft, 2017.

Mora, A., & Csabai, Z.2008. First annotated checklist of
Chironomidae of Rhodos, Greece (Insecta, Diptera).
Spixiana 31, 223-231.

Plociennik, M. 2008. New records of Chironomidae (Dip-
tera) from Albania. Lauterbornia 63, 101-108. D-86424
Dinkelscherben.

Ptéciennik, M., & Pesic, V. 2012. New records and list of
non-biting midges (Chironomidae) from Montenegro.
Biologia Serbica 34, 36-50.

Ptociennik, M., & Karaouzas, I. 2014. The Chironomidae
(Diptera) fauna of Greece: ecological distributions and
patterns, taxalist and new records. Annales de Limnolo-

gie — International Journal of Limnology 50, 19-34.
https://doi.org/10.1051/1imn/2013066

Ptéciennik, M., Berlajolli, V., Dmitrovi¢, D., Gligoro-
vi¢, B., Pesi¢, V., & Gadawski, P. 2023. The Chi-
ronomidae (Diptera) diversity in the Balkan Pe-
ninsula spring systems and other small water bod-
ies. International Journal of Limnology 59, 6.
https://doi.org/10.1051/1imn/2023005

Rossaro, B., & Marziali, L. 2024. Response of Chirono-
mids (Diptera, Chironomidae) to Environmental
Factors at Different Spatial Scales. Insects 15, 272.
https://doi.org/10.3390/insects 15040272

Sarbu, S.M., Brad, T., Bancila, R.I., & Stefan, A.
2024. Exploring Biodiversity and Food Webs
in Sulfur Cave in the Vromoner Canyon on the
Greek — Albanian Border. Diversity 16, 477.
https://doi.org/10.3390/d16080477

Smiljkov, S., & Slavevska-Stamenkovi¢, V. 2004. Seasonal
biocenological investigations of the Mantovo reservoir
and the mouth of the River Kriva Lakavica. Natura
Montenegrina 3, 311-325.

Srivathsan, A., Lee, L., Katoh, K., Hartop, E., Kutty, S.N.,
Wong, J., Yeo, D., & Meier, R. 2021. ONT barcoder and
MinlION barcodes aid biodiversity discovery and iden-
tification by everyone, for everyone. BmC Biology 19,
217. https://doi.org/10.1186/s12915-021-01141-x

Srivathsan, A., Feng, V., Suarez, D., Emerson, B., & Mei-
er, R. 2024. ONT barcoder 2.0: rapid species discovery
and identification with real-time barcoding facilitated
by Oxford Nanopore R10.4. Cladistics 40, 192-203.
https://doi.org/10.1111/cla.12566

Sapkarev, J.A. 1975. Composition and dynamics of the
bottom animals in the littoral zone of Dojran Lake,
Macedonia: With 11 figures and 4 tables in the
text. SIL Proceedings 1922-2010, 19, 1339-1350.
https://doi.org/10.1080/03680770.1974.11896191

QGIS Desktop 3.44.9 ,,Solothurn” accessed on 6 May 2026

https://www.boldsystems.org accessed on 21 May 2026

https://www.gbif.org accessed on29 January2026

www.polbol.uni.lodz.pl accessed 21 February 2026



https://doi.org/10.5281/zenodo.4139640
https://doi.org/10.1051/limn/2013066
https://doi.org/10.1051/limn/2023005
https://doi.org/10.3390/insects15040272
https://doi.org/10.3390/d16080477
https://doi.org/10.1186/s12915-021-01141-x
https://doi.org/10.1111/cla.12566
https://doi.org/10.1080/03680770.1974.11896191
https://www.boldsystems.org
https://www.gbif.org
http://www.polbol.uni.lodz.pl

