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Abstract

Odonata are amphibious insects widely used as bioindicators of freshwater ecosys-
tems’” health. Their assemblages at lotic and lentic habitats in the area of the Drava
River basin are still not completely known. Therefore, we surveyed Odonata fauna
at two Drava River oxbows and the Drava River lower reaches in Croatia and Hun-
gary. We recorded a total of 21 species. Although most of them were generalists, we
also documented two species of conservation concern: Sympetrum fonscolombii and
Ophiogomphus cecilia. During the fieldwork, we also observed some of the anthropo-
genic impacts present at studied habitats, such as plastic waste disposal, and removal
of riparian vegetation, including the removal of individual tress for purposes of fish-
ing. With this study, we increased our knowledge about Odonata fauna of the Drava
River basin. Our data can be used for future monitoring of the recorded species and
their habitats.

Keywords: Drava River, oxbow, dragonflies, damselflies, species composition,
anthropogenic impact

SaZetak

Vretenca su amfibijski red kukaca koji se diljem svijeta koriste kao bioindikatori
zdravlja slatkovodnih ekosustava. Sastav njihovih zajednica na lotickim i lenti¢kim
staniStima porjecja rijeke Drave jo$ uvijek nije u potpunosti istraZen. Stoga, inventa-
rizirali smo faunu vretenaca dvaju rukavaca rijeke Drave i rijeku Dravu u podrudju
njezina donjeg toka na teritoriju Hrvatske i Madarske. ZabiljeZili smo ukupno 21
vrstu, od ¢ega je vecina njih generalista. No, zabiljezili smo i dvije vrste od konzerva-
cijskog znacaja: Sympetrum fonscolombii i Ophiogomphus cecilia. Tijekom terenskog rada
na istrazivanim stanistima uocili smo i neke antropogene utjecaje, poput odlaganja
plasti¢nog otpada, te uklanjanja obalne vegetacije, ukljucujudi i sje¢u pojedinih staba-
la u svrhu izrade postaja za lov ribe. Ovo istrazivanje doprinosi boljem poznavanju
faune vretenaca porjecja rijeke Drave te se prikupljeni podaci mogu koristiti za budu-
¢e pracenje stanja populacija zabiljeZenih vrsta i njihovih stanista.

Kljucne rijeci: rijeka Drava, rukavac, vretenca, sastav vrsta, antropogeni utjecaj
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Introduction - Uvod

Predatory insects Odonata represent an important link between the aquatic and ter-
restrial habitats due to their aquatic nymphal and terrestrial adult life stage (Askew
2004, Corbet and Brooks 2008). Approximately 6400 extant species occur on Earth
(Schorr et al. 2022), of which 143 are so far recorded in Europe (Kalkman et al. 2008).
Some species are confined to lotic habitats, such as streams and rivers, while others
prefer lentic ones, such as ponds, oxbows, and lakes (Dijkstra and Lewington 2006).
This is mainly due to the species’ requirements for habitat morphological and physi-
cochemical parameters, such as the concentration of dissolved oxygen, water velocity,
microhabitat composition, food availability, and presence of predators (Corbet and
Brooks 2008, Vidakovi¢ Maodus et al. 2022, Vilenica 2017, Vilenica 2020a, b). Also, one
of the key characteristics of Odonata habitats is the presence and structure of aquat-
ic and riparian vegetation, which provides microhabitats for the resting of adults,
copulation, oviposition, nymphal survival, etc. (Askew 2004; Dijkstra and Lewington
2006; Vilenica and Mihaljevi¢ 2022). Due to such specific requirements of a particular
species for habitat conditions, these insects are widely used as bioindicators of fresh-
water ecosystems” health (Golfieri et al. 2016). Nevertheless, the increased anthropo-
genic pressures on freshwater habitats worldwide, combined with climate change,
will most probably result in a decline in the conservation status of many Odonata
species in the near future (Kalkman et al. 2008). Therefore, faunistic studies represent
a very important basis for future monitoring of species distribution and their popu-
lation sizes.

Previous research on Odonata in the habitats within the Drava River basin in Croatia
was mainly focused on the anthropogenically altered sections of the river and have re-
corded a total of 11 Odonata species (Vilenica and Mihaljevi¢ 2022). On the other hand,
Moéra and Csabai (2019) provided a detailed overview of aquatic macroinvertebrate
fauna research in the Drava River basin area in Hungary, where 53 Odonata species
were recorded. Here, it is important to mention the high species richness of riverine
species of the Gomphidae family (Gomphus flavipes (Charpentier, 1825), Gomphus vul-
gatissimus (Linnaeus, 1758), Onychogomphus forcipatus (Linnaeus, 1758), Ophiogomphus
cecilia (Fourcroy, 1785)), which are generally very sensitive to water pollution and are
decisive indicators of good water quality in the Drava River. Therefore, they play a
very important role in current and future conservation measures in the area of the
Drava River's lower reaches (Méra and Csabai 2019; Vilenica and Mihaljevi¢ 2022). It
is also important to mention some of the species prefer old river channels and oxbows
rich in wetland vegetation, that are also of national or international conservation im-
portance, such as Leucorrhinia caudalis (Charpentier, 1840), Leucorrhinia pectoralis (Char-
pentier, 1825), Epitheca bimaculata (Charpentier, 1825) and Erythromma najas Hansem-
ann, 1823 (Kalkman et al. 2010; Méra and Csabai 2019; Vilenica and Mihaljevi¢ 2022).
Despite the existence of previous research, the main goal of this study was to increase
our knowledge about the Odonata fauna of lotic and lentic habitats in the area of the
Drava River’s lower reaches and to detect the existing anthropogenic pressures and
their potential impact on the recorded species.
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Materials and Methods - Materijali i metode

The study area is located in the climate zone Cfb, characterized by a moderately warm
humid climate with a hot summer (the mean air temperature of the hottest month is
below 22 °C) (Képpen climate division, Segota and Filip¢i¢ 2003). The average annual
air temperature is 11 °C and the average amount of precipitation is 800 mm (Zanino-
vi¢ et al. 2008).

The survey encompassed a total of ten study sites in the Drava River basin (in the area
of the river’s lower reaches), including sites on the two Drava River oxbows as well
as the sites along the left and right banks of the Drava River in the vicinity of those
oxbows (Table 1, Figures 1, 2). One of the oxbows is located in Croatia, in Ferdinan-
dovac village, along the right banks of the Drava River. The other one, the Heresznye
oxbow stretches across Croatian (60% of its length) and Hungarian (40% of its length)
territory and is located along the left banks of the Drava River.

The Odonata survey was conducted on four occasions, in June and August 2021 (11
and 23 June, 14 and 24 August). Surveys were conducted during a period of approxi-
mately 45 - 90 minutes (depending on the study site). Species flying or perching with-
in five meters of the surveyed route were counted (high abundances of damselflies
were estimated immediately). Central areas of the Drava River and the Heresznye
oxbow were surveyed from the boat. Odonata fauna was investigated during sunny
weather between 10 a.m. and 6 p.m. Species were predominantly recorded visually
and identified by eye or using close-focusing binoculars, while some species were
caught using an entomological net (e.g., those from the genus Sympetrum), identified
in the field and released.

Table1 Study sites included in the survey of the Drava River’s Odonata

Tablica 1. Lokacije istraZivanja faune vretenaca porjecja rijeke Drave.

Study site number Study site description Date Coordinates
Broj lokacije istraZivanja Opis lokacije istraZivanja Datum Koordinate
1 Transect through the centre of the Heresznye oxbow, 11.06.2021 46°02°32”,17°15°55”;
Hungary o " 46°02748”,17°15740”
2 Pond next to the Heresznye oxbow, Hungary 11.06.2021.  46°02°52”,17°15°43"
3 Transect along the left Drava River bank, Croatia 11.06.2021. 46°02°53”,17°15725”
4 Transect along the right Drava River bank, 11.06.2021., 46°03°02”,17°15°07”;
Ferdinandovac, Croatia 24.08.2021. 46°03724”,17°15712”
Transect through the Hereszyne oxbow, at the 23.06.2021., MM En I A0
> border of the Croatian and Hungarian territory 14.08.2021. 46027537, 17°15°37
6 Transect along the banks of the Heresznye oxbow and 23.06.2021., 46°02°44”,17°15°50”;
meadows along the left bank of the Drava River, Hungary 14.08.2021. 46°02719”, 17°15°58”
7 Transect along the centre of the Drava River (between 24.08.2021 46°01°20”7,17°15°427;
the Brodi¢ and entrance to the Heresznye oxbow) e " 46°037117,17°15720”
8 Northern section of the Heresznye oxbow, Croatia 24.08.2021. 46°03°01”7,17°15724”
9 Right banks of the Drava River, Brodi¢, Croatia 24.08.2021. 46°01°207,17°15°42”
10 Ferdinandovac oxbow, located next to the right bank 24.082021. 46°03°25” 17°15°16"

of the Drava River, Croatia
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Figure 1 Study area position with the map of the study sites (study site numbers correspond to those in Table 1).

Slika 1. PoloZaj podrudja istraZivanja s kartom lokacija istraZivanja (brojevi lokacija istraZivanja odgovaraju onima u Tablici 1).

Figure 2 Study sites included in the Odonata survey at habitats around the Drava River’s lower reaches (study site numbers
correspond to those in Table 1).

Slika 2. Lokacije istrazivanja faune vretenaca na stanistima oko donjeg toka rijeke Drave (brojevi lokacija istrazivanja odgovaraju
onima u Tablici 1).
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Results and Discussion - Rezultati i rasprava

A total of 21 Odonata species was recorded at ten study sites within the surveyed area
of the Drava River’s lower reaches (Table 2, Figure 3). This represents 31% of the Croa-
tian and 32% of the Hungarian Odonata fauna (Belanci¢ et al. 2008, Miiller et al. 2006),
as well as 40% of the Odonata fauna previously recorded for the Drava River lower
reaches area (Moéra and Csabai 2019, Vilenica and Mihaljevi¢ 2022). Most probably,
this is not the final species list that can be expected in this area. Many authors have
already emphasized the necessity of combining various sampling methods (i.e. sam-
pling of nymphs, exuviae, and adults) in order to obtain the complete Odonata fauna
of a particular habitat (Vilenica et al. 2020a, b). Therefore, we recommend including
the sampling of nymphs (if possible) and exuviae in future studies. Moreover, the re-
sults of this survey could have been negatively affected by non-optimal weather and
hydrological conditions during the study season (spring and summer 2021). Namely,
the spring period was extremely humid, with large amounts of precipitation, which is
why the water level of the Drava River and both oxbows was high, and the terrain was
often very difficult to access. On the other hand, the summer period was character-
ized by several heat waves, with high air temperatures (above 35°C), which possibly
resulted in the lower activity of species during some of the fieldwork sessions. Nev-
ertheless, the results of our study increase our knowledge about the Odonata fauna
of the Drava River basin, particularly of its lower reaches region. The obtained data
can be used for future monitoring of species and their habitats.

Most of the species recorded with this survey were generalists and common in fresh-
water habitats in the area of the Drava River's lower reaches, both in Croatia and
Hungary (Dijkstra and Lewington 2006; Méra and Csabai 2019; Vilenica and Mihal-
jevi¢ 2022). The most numerous and/or the most frequently recorded species were
Orthetrum albistylum (Figure 3a) and Sympetrum sanguineum (Figure 3b) from the sub-
order Anisoptera, and Platycnemis pennipes (Figure 3c) and Calopteryx splendens among
the representatives of the suborder Zygoptera. Orthetrum albistylum prefers sunny
standing water habitats (ponds, lakes, oxbows) (Dijkstra and Lewington 2006), but it
was also recorded in the lentic habitats with little or no aquatic vegetation (Vilenica et
al. 2011, 2020a). Sympetrum sanguineum prefers sunny lentic habitats with well-devel-
oped riparian vegetation (Dijkstra and Lewington 2006), and it is possible that most
of the recorded individuals originate from the Ferdinandovac oxbow (study site 10) or
from some other sunny oxbow with well-developed vegetation located in the vicinity
of our study sites. Calopteryx splendens and Platycnemis pennipes are species that prefer
sunny streams and rivers, but it is also possible to find them in well-oxygenated lentic
habitats (Dijkstra and Lewington 2006; Vilenica et al. 2020a).

The highest number of species, 17, was observed at sites located along the Heresznye
oxbow (study sites 1, 2, 5, 6, 8), followed by the Drava River transects (study sites 3,
4,7,9), and the oxbow in Ferdinandovac (study site 10), where a total of 12 and nine
species was observed, respectively (Table 2). This could be related to the sampling ef-
fort, but also to some extent to habitat characteristics. Amongst the key environmental
variables for habitat selection of adult Odonata is the structure of aquatic and riparian
vegetation (Askew 2004; Corbet and Brooks 2008), as it is important for e.g. mating,
oviposition, resting, but it also provides nymphs a shelter for hiding from predators
or for lurking for their own prey (Corbet and Brooks 2008; Perron et al. 2021; Vilenica
et al. 2022). Even though we observed rather high Odonata species richness at the
Heresznye oxbow, optimal vegetation conditions were not observed, which may indi-
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cate that some of the recorded species do not complete their life cycle at this habitat
but visit it in search of food. The oxbow was in large part surrounded by forest and
characterized by rich riparian vegetation, nevertheless, optimal structure or even the
presence of aquatic vegetation at most of the oxbow was not observed (Figure 2).
Instead, akal (gravel) mixed with argylal (silt, clay) were dominant substrates in the
northern part of the oxbow (study site 8), while argylal and xylal (dead plant parts)
dominated in its southern sections (study sites 1, 5, 6). Moreover, the northern section
was in the shade of a dense forest, which resulted in a lower number of recorded spe-
cies. Nevertheless, there we recorded some species characteristic for shaded forested
habitats, such as Aeshna cyanea, and Calopteryx virgo (Dijkstra and Lewington 2006).
Due to the aforementioned habitat characteristics, at this oxbow, we have not recorded
species preferring sunny standing water habitats with rich aquatic and riparian vege-
tation, such as Aeshna affinis (Vander Linden, 1820), Aeshna isoceles (Miiller, 1767), Epi-
theca bimaculata, Leucorrhinia pectoralis, which were some of the species recorded at the
oxbows around the lower reaches of the Drava River during previous research (Méra
and Csabai 2019). The other investigated oxbow, the Ferdinandovac oxbow has very
well-developed aquatic and riparian vegetation (Figure 2), which makes it a more
suitable habitat for a higher number of lentic species (Dijkstra and Lewington 2006).
However, lower species richness detected there compared to the Heresznye oxbow is
most probably due to the lower sampling effort and very difficult accessibility to the
Ferdinandovac oxbow, as it was surrounded by dense trees and bushes. Moreover, in
data interpretation, one must have in mind that adult dragonflies (Anisoptera) have
very high dispersal ability, and in search for food or favourable habitat for mating
and oviposition, they can fly far from the habitat from which they emerged (Corbet
and Brooks 2008). Therefore, it is possible that some of the riverine species that were
recorded around the oxbows, such as Onychogomphus forcipactus, Ophiogomphus cecilia
and Gomphus vulgatissimus (Dijkstra and Lewington 2006), most likely came there
from the Drava River. Moreover, some of the typical lentic species, such as Anax imper-
ator, Libellula depressa or Sympetrum sanguineum, that were recorded along the Drava
River transects, most probably originate from some of the lentic habitats nearby, such
as the Ferdinandovac oxbow (Dijkstra and Lewington 2006).

It is important to mention species of conservation concern, such as Sympetrum fonsco-
lombii, a species that inhabits warm and shallow ponds, sometimes without vegeta-
tion, where nymphs live in a muddy substrate or on aquatic vegetation (Dijkstra and
Lewington 2006). In this survey, it was recorded at the northern part of the Heresznye
oxbow (study site 8) and at the Ferdinandovac oxbow (study site 10). As only one
individual was observed at the Heresznye oxbow, it is possible that it arrived from
the Ferdinandovac oxbow or from some other lentic habitat in the vicinity. At the
Croatian Red List of Odonata, this species is listed as near threatened (NT) due to
the anthropogenic threats present at its habitats (Belanci¢ et al. 2008). Ophiogomphus
cecilia, a species that preferably inhabits larger lowland rivers with a sandy substrate
(Dijkstra and Lewington 2006) is listed as a vulnerable (VU) species in Croatia due to
its restricted distribution in the continental part of the country (Belanci¢ et al. 2008).
This species is also of international conservation concern: it is listed in Appendices
IT and IV of Habitat’s Directive (Kalkman et al. 2010). The species was recorded in
small abundance, and it is possible that all recorded individuals originate from the
Drava River population, as adult individuals of this species are able to migrate long
distances (Askew 2004).
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Table 2

During this survey, we have observed several anthropogenic impacts at visited hab-
itats, such as plastic waste disposal (mainly plastic packaging, Figure 4 a, b) and
small-scale deforestation (i.e. removal of the individual trees mainly from the riparian
zone of the Drava River) (Figure 4c). At this point, those impacts should not have a
significant influence on Odonata species. Along the left bank of the Drava River, we
observed farms and agricultural land, which could negatively influence the water
quality of aquatic habitats nearby and could have a negative impact on their Odonata
assemblages (e.g. Vilenica and Mihaljevi¢ 2022). Many recent studies already showed
a sensitivity of Odonata to water pollution (e.g. Vilenica et al. 2020a, b). At certain
segments along the left and right banks of the Drava River, we observed fishing sta-
tions (Figure 4c). During their creation, the riparian vegetation was removed, which
might have a negative impact on some riverine species that require vegetation for
emergence, such as Ophiogomphus cecilia (Farkas et al. 2012). Nevertheless, considering
that large sections along both banks of the Drava River are also unaffected by such
actions, it is highly possible that those modifications do not pose an immediate threat
to the species.

Odonata species recorded at ten study sites in the Drava River basin in Croatia and Hungary (study site numbers

correspond to those in Table 1). Legend: m = male, f = female

Tablica 2. Vrste vretenaca zabiljeZene na deset lokacija istraZivanja u slivu rijeke Drave u Hrvatskoj i Madarskoj (brojevi lokacija
istrazivanja odgovaraju onima u Tablici 1). Legenda: m = muZjak, f = Zenka.

Date/Study site/Species ! 2 3 4 5 6 7 8 ? 10
Datum/lokacija istraZiavanja/orsta 11621, 11621, 11621, 11621 240821. 23621. 14821 23621. 14821, 24.0821. 240821. 24.0821. 24.08.21.
Calopteryx splendens (Harris, 1780) ~20m,f ~50m,f ~100m,f ~50m,f ~20m,f 7m,4f ~20m,f 3m 2f 7m,4f ~30m,f ~20m,f

Calopteryx virgo Linnaeus, 1758 ~3m,4f

Coenagrion puella (Linnaeus, 1758) ~20m, f ~50 m, f ~100 m, f

Erythromma lindenii Selys, 1840 ~20m, f
Erythromma viridulum Charpentier, 1840 ~20m, f
Ischnura elegans (Vander Linden, 1820) ~20m, f ~20m, f 6m 5m 3m ~20m, f
Platycnemis pennipes (Pallas, 1771) ~50m,f ~400m,f ~400m,f ~100m,f ~500m,f ~400m,f ~200m,f ~200m, f ~20m,f ~100m, f

Aeshna cyanea Miiller, 1764 1m 2m

Anax imperator (Leach 1815) Im Im
Gomphus vulgatissimus (Linnaeus, 1758) ~ 2m 1f 1f 1m 1m 1f 1m

Onychogomphus forcipatus (Linnaeus, 1758) 3 3 1 3m,1f

Ophiogomphus cecilia (Charpentier, 1840) 2 1f

Cordulia aenea (Linnaeus, 1758) 1m 3 2f

Crocothemis erythraea Brullé, 1832 2f

Libellula fulva Miiller, 1764 Im

Libellula depressa Linnaeus, 1758 Im 2m
Orthetrum albistylum Selys, 1848 3m 1f 8m,1f ~30m,f 4m,2f 2f

Orthetrum cancellatum Linnaeus, 1758 1f 7m,2f 2f Im
Sympetrum fonscolombii (Selys, 1840) 1m 6m
Sympetrum sanguineum Miiller, 1764 2m  ~20m,1f Im 3m 2m,1f 1m ~30m, f
Sympetrum striolatum Charpentier, 1840 1m 2m
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Figure 3 Some of the Odonata species recorded in the study area located at habitats around the Drava River lower reaches in
Croatia and Hungary: a) Orthetrum albistylum (adult male), b) Sympetrum sanguineum (adult male), c) Platycnemis penni-
pes (adult male and female in copulation).

Slika 3. Neke od vrsta vretenaca zabiljeZenih u podrudju istraZivanja koje se nalaze na stanistima oko donjeg toka rijeke Drave
u Hrvatskoj i Madarskoj: a) Orthetrum albistylum (odrasli muzjak), b) Sympetrum sanguineum (odrasli muzjak), c) Platy-
cnemis pennipes (odrasli muZzjak i Zenka u kopulaciji).

Figure 4 Anthropogenic impacts observed in the study area located within the Drava River basin in Croatia and Hungary: a), b)
plastic waste disposal, c) removal of individual trees from the riparian zone of the Drava River as part of the constru-
ction activities of fishing stations.

Slika 4. Antropogeni utjecaji uoceni na podrudju istraZivanja koje se nalazi u slivu rijeke Drave u Hrvatskoj i Madarskoj: a),
b) odlaganje plasti¢nog otpada, c) uklanjanje pojedina¢nih stabala iz obalnog pojasa rijeke Drave u sklopu izgradnje
ribarskih postaja.

Acknowledgments - Zahvale

Hrvatske vode are thanked for their help with the fieldwork planning and organiza-
tion. The reviewers are thanked for their useful comments and suggestions.

15



Entomol. Croat. 2023, Vol. 22. Num 1: 8-16
M. Vilenica, M. Katar: New data on Odonata fauna of the Drava River basin

References - Literatura
Askew, R.R. 2004. The dragonflies of Europe. Harley Books (B. B. & A. Harley Ltd.) Essex. 291 pp.

Belanci¢, A., Bogdanovi¢, T., Frankovi¢, M., Ljustina, M., Mihokovi¢, N., Vitas, B. 2008. Crvena knjiga vretenaca Hrvatske.
DrZzavni zavod za zastitu prirode, Republika Hrvatska. 132 pp.

Corbet, P.,, Brooks S. 2008. Dragonflies. Collins New naturalist, Harper Collins. 480 pp.

Dijkstra, K.-D. B., Lewington, R. 2006. Field Guide to the Dragonflies of Britain and Europe. British Wildlife Publishing,
Milton on Stour. 320 pp.

Farkas, A., Jakab, T., Téth, A., Kalmér, A.F.,, Dévai, G. 2012. Emergence patterns of riverine dragonflies (Odonata: Gomphi-
dae) in Hungary: variations between habitats and years. Aquatic Insects -International Journal of Freshwater Entomology,
34: 77-89. https:/ /doi.org/10.1080/01650424.2012.643030

Golfieri, B., Hardersen, S., Maiolini, B., Surian, N. 2016. Odonates as indicators of the ecological integrity of the river corri-
dor: development and application of the Odonate River Index (ORI) in northern Italy. Ecological Indicators, 61: 234-247.
https://doi.org/10.1016 /j.ecolind.2015.09.022

Kalkman, V.J., Boudot, J.-P., Bernard, R., Conze, K.J., De Knijf, G., Dyatlova, E., Ferreira, S., Jovi¢, M., Ott, J., Riservato, E.,
Sahlén, G. 2010. European Red List of Dragonflies. Publications Office of the European Union, Luxembourg. 30 pp.

Kalkman, VJ., Clausnitzer, V., Dijkstra, K-D.B., Orr, G.A., Paulson, R.D., Tol, J.V. 2008. Global diversity of dragonflies (Odo-
nata) in freshwater. Hydrobiologia, 595: 351-363. https://doi.org/10.1007 /978-1-4020-8259-7_38

Moéra, A., Csabai, Z. 2019. Chapter 16. Aquatic macroinvertebrates of the Drava River and its floodplain. In: L6czy, D. (Ed.):
The Drava River. Springer Geography, Springer, Cham. pp. 247-279. https:/ /doi.org/10.1007 /978-3-319-92816-6_16

Miiller, Z., Juhasz, P, Kiss, B. 2006. Faunistical results of the Odonata investigations carried out in the frames of the ecologi-
cal survey of the surface waters of Hungary (ECOSURYV) in 2005. Folia Historico-Naturalia Musei Matraensis, 30: 333-338.

Perron, M.A.C., Richmond, I.C., Pick, F.R. 2021. Plants, water quality and land cover as drivers of Odonata assemblages in
urban ponds. Science of the Total Environment, 773: 145467. https:/ /doi.org/10.1016/j.scitotenv.2021.145467

Schorr, M., Paulson, D., Deliry, C. 2022. World Odonata List. https:/ /www2.pugetsound.edu/academics/academic-reso-
urces/slater-museum/biodiversity-resources/dragonflies /world-odonata-list2/ (accessed on 2 December 2022)

Segota, T., Filip¢i¢, A. 2003. Képpenova podjela klima i hrvatsko nazivlje. Geoadria, 8(1): 17-23. https:/ /doi.org/10.15291/
geoadria.93

Vidakovi¢ Maodus, I., Pozojevi¢, L., Vilenica, M., Mihaljevi¢, Z. 2022. Longitudinal dynamics of Odonata assemblages in an
anthropogenically impacted lotic system. Annales of Limnologie — International Journal of Limnology, 58: 1-13. https:/ /
doi.org/10.1051/limn /2022005

Vilenica, M., Miceti¢ Stankovi¢, V., Frankovi¢, M. 2011. Dragonfly fauna (Insecta, Odonata) in the Turopolje region (Croa-
tia). Natura Croatica, 20 (1): 14-158.

Vilenica, M. 2017. Ecological traits of dragonfly (Odonata) assemblages along an oligotrophic Dinaric karst hydrosystem.
Annales of Limnologie — International Journal of Limnology, 53: 377-389. https://doi.org/10.1051/limn /2017019

Vilenica, M., Pozojevi¢, 1., Vuckovi¢, N., Mihaljevi¢ Z. 2020a. How suitable are man-made water bodies as habitats for Odo-
nata? Knowledge and Management of Aquatic Ecosystems, 421(13): 1-10. https:/ /doi.org/10.1051 /kmae /2020008

Vilenica, M., Kerovec, M., Pozojevi¢, 1., Mihaljevi¢, Z. 2020b. Odonata assemblages in anthropogenically impacted lotic
habitats. Journal of Limnology, 80(1): 1-9. https://doi.org/10.4081 /jlimnol.2020.1968

Vilenica, M., Mihaljevi¢, Z. 2022. Odonata Assemblages in Anthropogenically Impacted Habitats in the Drava River - A
Long-Term Study. Water, 14: 3119. https://doi.org/10.3390/w14193119

Vilenica, M., Rebrina, F., Matonickin Kep¢ija, R., Segota, V., Rumisek, M., Ruzanovi¢, L., Brigi¢, A. 2022. Aquatic Macrop-
hyte Vegetation Promotes Taxonomic and Functional Diversity of Odonata Assemblages in Intermittent Karst Rivers
in the Mediterranean. Diversity, 14: 31. https://doi.org/10.3390/d14010031

Zaninovié, K., Gajié-éapka, M., Percec Tadvic’, M., Vuceti¢, M., Milkovig, J., Baji¢, A., Cindri¢, K., Cvitan, L., Katusin, Z., Ka-
udi¢, D, Likso, T., Loncar, E., Lonéar, Z., Mihajlovi¢, D., Pandzi¢, K., Patar¢i¢, M., Srnec, L., Vucetié, V. 2008. Klimatski
atlas Hrvatske / Climate atlas of Croatia 1961-1990., 1971-2000. Drzavni hidrometeoroloski zavod, Zagreb. 200 pp.

16





