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Abstract

Based on studies conducted on the Odonata of Campania between
the 1980s and 1990s, the Authors have updated the list of species
presentin the wetlands of the Regional Natural Reserve “Foce Volturno
- Costa di Licola”, located between the provinces of Caserta and
Naples (Campania, Southern ltaly). The compilation of the check-list
was conducted through bibliographic research in texts and databases,
along with new surveys in the sites and initiating citizen science
projects. In total, 22 species were recorded (23.1% of Italian species
and 39.2% of Campanian species as of 2022), including 7 belonging
to the Damselflies and 15 to the Dragonflies. Referring to the regional
Odonate fauna list of 1995, 18 species are confirmed (32.14% of those
reported in Campania and 18.9% of those reported in Italy as of 2022).
In addition to these, Selysiothemis nigra and Brachytron pratense were
sampled by the Authors for the first time in the Reserve area, and
Orthetrum trinacria was observed by a citizen scientist for the first time
at the regional level, data relevant to their national distribution. The
contribution provided brings the total number of Odonata species
in Campania to 58 and represents the first piece of an ongoing
investigation into species richness at the regional scale.

Keywords: Odonata, Wetlands, Campania, Checklist, Volturno.

Introduction

The number of endangered Odonata species globally, according to
the latest update of the IUCN Red List as of December 9, 2021, has
reached 40.084 species out of a total of 142.577 listed on the IUCN
Red List (Kuhn 2021).
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The disappearance of Dragonflies is a
consequence of the destruction of their
habitat, primarily consisting of wetlands that
provide essential ecosystem services but are
disappearing at a rate three times faster than
that of forests (Neri 2021). It is necessary to
implement coordinated actions at regional,
national, and international levels to prevent
these valuable insects from extinction. These
organisms are effective bioindicators for
assessing anthropogenic disturbances and
variationsin terrestrial and aquatic ecosystems
(Corbet 1980; Mendes et al., 2017; Miguel et
al., 2017; Oliveira-Junior & Juen, 2019; Silva
et al., 2021a, b). Sampling Odonata is useful
for assessing the status of water bodies when
the application of the ecological status indices
prescribed by the Water Framework Directive
(2000/60/EC) is not required (Golfieri et al.,
2012).

The high sensitivity of Odonata to
environmental  changes (Qertli  2008;
Rodrigues et al., 2016) is a characteristic
attributable to their life cycle,
characterized by an aquatic larval stage and
an adult winged stage. This makes them key
models in studying impacts or modifications
in both aquatic and terrestrial habitats (Oertli
2008; Oliveira-Junior et al., 2013; Carvalho
et al.,, 2018). The quality of sediments in
the water influences Odonata populations
(Nasirian 2017): contaminants and metals
(Cr, Cu, Mn, Zn), associated with coastal and
transitional wetland environments (Olsen et
al., 1982), can bioaccumulate in the tissues
of Odonata species (Nasirian 2017; Jumaat
& Ab Hamid, 2023), making them a taxon
frequently used in bioindication contexts.
The difference in size between the suborders
Zygoptera and Anisoptera, which implies a
different selection of their respective habitats,
is crucial for identifying disturbances in
aquatic systems (Corbet 1999; Remsburg
et al., 2008; Calvado et al.,, 2013; Monteiro-
Junior et al, 2013). Lower temperatures
seem to favor a higher percentage of smaller
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individuals belonging to the Zygoptera group,
while higher temperatures tend to favor
species with larger bodies, belonging to the
Anisoptera (May 1976; Corbet 1999; Calvao
et al., 2013; Carvalho et al., 2013; Calvao et
al.,, 2018). The reduced dispersal capacity
of many Zygoptera species can make them
more dependent on local conditions and
therefore more specialized in terms of habitat
requirements (Tscharntke et al., 2002). The
naturalistic value of these organisms is also
derived from the fact that they are the main
predators in freshwater ecosystems, both
during the larval and adult stages (Sanchez-
Herrera & Ware, 2012).

The trend of Odonata communities in ltaly
is declining, with declining populations
outnumbering expanding populations by
as much as five times, and with the main
threats identified as pollution and habitat
loss (Riservato et al., 2014a). Based on this,
there is an urgent need to survey species
throughout Italy and subsequently monitor
the percentage of the global population of
each species present in the national territory,
in order to identify conservation priorities
(Riservato et al., 2014b). With the knowledge
of the odonate fauna available at the local
level, it is possible to develop management
methodologies that will prove useful also at
the national scale.

This study aims to summarise investigations
on this group of insects, with the first objective
being the compilation of an updated and
extended check-list covering the entire
territory of the Regional Natural Reserve
“Foce Volturno - Costa di Licola” in order to
verify the presence of species previously
reported and report any new ones. Previous
knowledge regarding the Odonate fauna of
the Protected Area should not be considered
exhaustive as contributions related to this
area are rather scarce. After an initial study
conducted by D'Antonio in 1983 limited to
the Variconi area, a check-list was published
in 1986 listing 15 species, including Lestes
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virens vestalis, Lestes dryas,
meridionale, and Aeshna mixta. In 1995,
D’Antonio published the first and only check-
list of Odonata in Campania, reporting a total
of 54 species with a Zygoptera/Anisoptera
ratio of 1:1.3. Although there are historical
regional publications for central and southern
ltaly (Grandi 1957; D’Antonio 1985; Carchini
& Rota, 1986), this systematic monitoring
representsthe firstattempt made to accurately
evaluate the actual distribution of Odonata in
the territory of the Regional Natural Reserve

"Foce Volturno - Costa di Licola”.

Sympetrum

Study area

The study area concerns the Regional
Natural Reserve “Foce Volturno - Costa di
Licola,” a protected natural area in Campania
established since 1993 and covering a total
area of approximately 1,425.98 hectares
between the province of Caserta and the
metropolitan city of Naples (Fig. 1). The
Natural Reserve is managed by the regional
authority of the same name and stretches
along the Domitian Coast starting from the
right bank of the River Volturno to the old
mouth of Lake Patria. The protected territory
spans the Municipalities of Castel Volturno,
Villa Literno, and Giugliano in Campania,
including a vast mosaic of habitats.

The importance of this Reserve is evidenced
by the presence of four Sites of Community
Importance established under the "Habitat”
Directive 92/43/EEC: Lake Patria (IT8030018),
Variconi Qasis (IT8010028), Pine forest of
Castel Volturno and Patria (IT8010020 and
IT8010021).

The Variconi area is also a Special Protection
Area (ZPS 1T8010018) under the “Birds”
Directive 79/409/CEE and a Ramsar Wetland
Site (3IT050) established under the Ramsar
Convention of 1971.

In addition to this network of protected areas,
there is the naturalistic value of the Wetland

Dragonflies and Damselflies in Domitian Coast

Area of “Soglitelle” and the mouth of the
Volturno River, environments belonging to
the Natura 2000 Network established under
Directive 92/43/EEC "Habitat” with the aim of
preserving the species and habitats for which
the sites have been identified.

The diversity of habitats within the entire
Protected Area (Fig. 2), including low sandy
shores, Mediterranean scrubland, and
wooded areas (Habitat Italia, 2023), promotes
the presence of rich biodiversity.

The Wetland Area of Variconi consists of a
complex of backdune ponds and flooded
meadows located on the left side of the
Volturno River mouth, covering an area of 303
hectares. The brackish waters present in the
Wetland Area greatly influence the nature of
these environments, colonized by halophilic
herbaceous vegetation mixed with fragments
of Mediterranean scrubland (de Filippo 2020).
Lake Patria, formerly known as Literna Palus,
is the largest brackish basin of volcanic origin
in Campania. The protected area extends
for approximately 507 hectares, and the
lake is fed by both freshwater streams and
a cemented channel connecting it to the
sea, introducing saltwater. The vegetation
in the area is characterized by the presence
of juniper and myrtle scrubland and mastic
shrubs (de Filippo 2020).

The Pine forest of Castel Volturno (90 hectares)
and the Pine forest of Patria (313 hectares),
coastal dune territories of recent formation,
are mainly composed of pine trees planted in
the 1950s, as well as patches of psammophilic
vegetation and Mediterranean
environments (de Filippo 2020).
The RegiLagniare a network of mostly artificial
straight canals, resulting from a canalization
project carried out in 1610 to drain the
waters of a marshy territory extending
approximately 100.000 hectares from the
Domitio Coast to the Volturno basin. In 1999,
the area was recognized as an artificial water
body through legislative decree no.152 and
underwent environmental requalification and

scrubland
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Legenda
Riserva Naturale - 'Foce Volturno-Costa di Licola'

fiumi
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Figura 1. Area of the Regional Natural Reserve “Foce Volturno - Costa di Licola”.

Figura 2. Part of the territory of the Reserve: a) the backdune pond of Variconi, b) a glimpse of the landscape in the
Wetland Area of “Le Soglitelle,” c) Lake Patria, d) the mouth of the Regi Lagni.

remediation in 2009, with the consequent
closure and reclamation of many canals.

The wetland area of “Soglitelle” is the site that
most recently became part of the Protected
Area of the Regional Natural Reserve “Foce
Volturno-Costa di Licola”. The area consists of
a complex of artificial reservoirs created for

hunting purposes in the 1970s, seized by the
Carabinieri and declared protected in 2006
by the Campania Region, thanks to the efforts
of LIPU (ltalian League for Bird Protection).
A surface area of 100 hectares of land has
been expropriated starting from 2012. The
reservoirs within this extensive flat surface area
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are partly fed by artesian wells, connected
to canals that intersect them transversely, all
flowing into the larger Vena Canal that runs
longitudinally through the site.

Materials and Methods

Knowledge about Odonata in the Reserve
was updated by comparing the species list
obtained in this study with local and regional
check-lists developed respectively in 1986 in
the Wetland Area of Variconi and in 1995 in
CampaniabyD’Antonio(D'antonio 1986, 1995).
This analysis was supplemented by comparing
the obtained check-list with the Atlas of Italian
dragonflies (2014), with the Standard Forms
of the ZSC of the Natura 2000 Network, and
with the most recent check-lists of Odonata in
ltaly and Campania (2022) obtained from the
Odonata.it website, to verify the presence of
species sampled by the Authors at the local,
regional, and national levels.

Further investigation was conducted using
citizen science, particularly with data collected
as part of the “Biodiversity RNR Foce Volturno-
Costa di Licola” iNaturalist Project, launched
by the Fauna Monitoring Station “i Variconi”
and “le Soglitelle” (SMFVS) with the aim of
determining the check-list of Odonata of
the Reserve by updating the species list and
identifying the sites of the Reserve most
affected by the presence of Odonata.

In addition to bibliographic analyses and
contributions collaborators
through the platform
iNaturalist, field surveys were conducted by
volunteer operators of the SMFVS through
systematic samplings in the semi-submerged
areas of the Reserve. The sampling
methodology included: temporary capture
of adult specimens with an entomological
net, observation and identification with the
aid of a camera, and subsequent release of
specimens into nature. Field surveys were
conducted during the primary activity season

from various

citizen science
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of adults, from June to October, to cover the
flight periods of all species.

The collected and documented samples
were identified based on keys provided by
Klaas-Douwe B. Dijkstra and Asmus Schroter
(2021). For systematic order, the taxonomy of
La Porta et al. (2023) was used. The Atlas of
ltalian dragonflies by Riservato et al. (2014)
was used as a reference for zoogeographical
studies.

Results

The conducted samplings reveal the presence
of 18 species (Fig. 3), including 4 belonging
to the suborder Zygoptera (Calopterygidae,
Lestidae, Coenagrionidae) and 14 to the
suborderAnisoptera(Aeshnidae,Libellulidae).
Below is the list of the 18 species observed
during the surveys conducted in 2023 in the
area of the Regional Natural Reserve (Tab. 1).
To this list, Coenagrion mercuriale, Ceriagrion
tenellum, Aeshna isosceles, and Sympecma
fusca are added as species present in the sites
of Lake Patria and Variconi, as reported in the
Standard Forms of the ZSC (2019), reaching
a total richness of 5 families and 22 species
present in the Reserve. Among all those
surveyed (Fig. 4), Coenagrion mercuriale is
included in Annexes Il and IV of the Habitats
Directive (92/43/CEE) and is considered "near
threatened” (NT) in the IUCN Red List of Italian
Dragonflies (Riservato et al., 2014), while for
all other species, the status is considered
“least concern” (LC).

The Atlas of Italian Dragonflies (2014) also
reports among the species surveyed in
the study area in the 1990s: Cordulegaster
trinacriae (the only Italian endemic species
and included in Annexes Il and IV of the
Habitats Directive, 92/43/CEE), Calopteryx
haemorrhoidalis,
dryas, Platycnemis pennipes, Coenagrion
puella, Erythromma lindenii, Aeshna affinis,
Anax ephippiger, Cordulegaster trinacriae,

Lestes virens, Lestes
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Figura 3. The number of species surveyed in the area of the Regional Natural Reserve by family.

Tabella 1. List of species surveyed during the surveys conducted in 2023 in the Reserve.

Tassonomia Genere Specie Nome Italiano
Zygoptera
Calopterygidae Calopteryx splendens Splendente comune
Lestidae Lestes barbarus Verdina barbara
Chalcolestes  viridis Verdina maggiore
Coenagrionidae Ischnura elegans Codazzurra comune
Anisoptera
Aeshnidae Aeshna mixta Dragone autunnale
Anax imperator Imperatore comune
parthenope Imperatore minore
Brachytron pratense Dragone peloso
Libellulidae Orthetrum brunneum Frecciazzurra celeste
cancellatum Frecciazzurra puntanera
coerulescens  Frecciazzurra minore
trinacria Frecciazzurra meridionale
Crocothemis  ervthraea Frecciarossa
Sympetrum Jfonscolombii  Cardinale venerosse
meridionale Cardinale meridionale
striolatum Cardinale striato
Trithemis annulata Obelisco violetto
Selysiothemis  nigra Freccianera

Libellula depressa, Libellula fulva, Orthetrum
nitidinerve, Sympetrum sanguineum.

Among the various sampling sites within the
area of the Regional Natural Reserve “Foce
Volturno - Costa di Licola,” the wetland area
of "Soglitelle” emerged as the area with the

highest species abundance (Fig. 5).

Regarding the biogeography of the species
recorded in the study area, the majority of the
Odonata characterizing the Regional Natural
Reserve "“Foce Volturno - Costa di Licola”
were found to be species with Palearctic
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Figura 4. Some of the species surveyed: a) Aeshna mixta; b) Crocothemis erythraea; c) Orthetrum cancellatum;

d) Lestes barbarus; e) Sympetrum fonscolombii.

FoceRegi Lagni
4%

Soglitelle
55%

B Variconi

= Soglitelle ®Foce Regi Lagni

Pineta
0% Lago Patria
0%

Variconi
41%

HPineta Lago Patria

Figura 5. Species richness of Odonata found in the various sampling sites.

distribution (Fig. 6).

The key historical factor that shaped the
Odonate fauna of the Palearctic coincides with
the periods of glaciation, during which the
northern regions were uninhabitable except
for the hardiest of odonates, while in the South,
greater diversity was confined to a small number

of refuges. The mostrecentglacial period ended
approximately 11.700 years ago, from which it
is estimated that in most of the Palearctic, the
Odonate fauna consists of species that arrived
only in the last approximately 10.000 years
(Kalkman et al., 2022).
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Figura 6. Distribution of the species surveyed throughout the entire area of the RNR from 2014 to 2023.

Discussion

The current distribution of Odonata reflects
millions of years of geographic isolation,
dispersion, and adaptation to climatic
variations,  contributing to  speciation
phenomena and endemism (Samways 1992,
2006).In a globally warming climate, changes
in the current biogeography of Odonata
are predicted. It is hypothesized that this
process will lead to the loss of high-altitude
habitat disadvantaging
some specialist individuals (Samways 1992;
Stevens & Bailowitz, 2009), while favoring
the expansion to higher latitudes of tropical
taxa adapted to warmth (Samways 2006).
Anisoptera are generally much stronger
fliers than damselflies, and most migratory
taxa belong to the superfamily Libelluloidea.
An analysis of biogeographic patterns
for the Palearctic region has shown that
the biogeographic patterns of Anisoptera

requirements,

reflect historical events of vicariance and
dispersion, while Zygoptera, with relatively
limited dispersal, show distributions that
appear to reflect more the effect of climate
(Heiser & Schmitt, 2010).

This study has returned the expected results
regarding species already reported for the
territory of the Regional Natural Reserve
“Foce Volturno - Costa di Licola” (Guglielmi
et al., 2024), with the addition of another
3 species surveyed and not reported in
the previous contributions by D’Antonio
C. (1986, 1995). The samplings carried out
in the various sites of the Reserve allowed
the finding of a specimen of Selysiothemis
nigra in the wetland area of Soglitelle. This
species can be observed from mid-May to
September, with sporadic and not abundant
populations in the national territory, but
with an increasing trend suggesting an
expansion in the near future (www.iucn.org).
Its presence had already been detected by
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Figura 7. Orthetrum trinacria specimen photographed at Foce Regi Lagni (Photo: Pasquale Liccardo).

Janni et al. (2013) during surveys conducted
in the province of Caserta starting from 2005
but is reported as a new species compared
to the local odonate fauna of the Regional
Natural Reserve “Foce Volturno - Costa di
Licola.” The Soglitelle wetland area emerged
as the most important in terms of species
richness at the local level and is probably a
hot spot for dragonfly conservation at the
regional scale.

In the territory of Variconi, Brachytron pratense
was found, observable from April until the
end of June, and although populations are
fragmented, they show a stable trend in the
national territory (www.iucn.org). The species
had never been reported in Campania before.
At the Foce Regi Lagni, the presence of
Orthetrum trinacria was documented for
the first time in the region, thanks to the
contribution provided by a citizen scientist.
This species can be observed from June to
Octoberin stagnant water basins. Its discovery
could represent a significant event since
the species in Italy was significantly present
only in Sicily, Sardinia, and recently found in
Calabria (www.iucn.org).

In addition to these three reports, it is also
noted among the specimens surveyed
the discovery of species listed in the 1995
Campania check-list but not included in the
previous local Variconi check-list of 1986:
Orthetrum brunneum, Orthetrum cancellatum,

Orthetrum and  Trithemis
annulata.

Based on the data provided by this research,
the presence of some species observed
continuously over the years is confirmed.
Considering that the 22 species of Odonata
found belong to the different suborders
Zygoptera and Anisoptera, and thus have
differentiated ecological needs, it can be
stated that the area of the Regional Natural
Reserve “Foce Volturno - Costa di Licola”
presents a significant biogenetic richness
and diversity of environments, indicative of
important naturalistic value.

This contribution provides an updated
overview of the odonatofauna of the Protected
Area, with the perspective of further multi-
year sampling aimed at assessing the trends
of the populations of the recorded species
and possible management interventions
to be implemented in case the presence
of endangered species is detected. The
surveys can also be used as a baseline study
in future assessments of aquatic ecosystems.
Understanding the ecological dynamics
of these organisms can provide useful
information for the development of effective
conservation and management decision-
making processes (Mendes et al., 2017),
mostly aimed at maintaining a high level of
habitat naturalness.

coerulescens,
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