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New insights on Lepidoptera of Southern Italy with description of the male
of Coenotephria antonii Hausmann 2011 (Lepidoptera)
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Abstract

Southern Italy is of particular biogeographic interest due to the
location at the center of the Mediterranean Basin and its great envi-
ronmental heterogeneity. Despite the faunistic interest of this terri-
tory, many insect taxa are still little investigated. Among insects,
Lepidoptera have a relatively well known fauna, significantly
increased in recent years, but there are still some gaps of knowledge
in several habitats. The aim of this work was to contribute to the
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knowledge of the Macrolepidoptera of Southern Italy, focusing our
study in Calabria, and to offer some thoughts on the role played by
the Mediterranean mountain forests for the biodiversity conserva-
tion. Samplings were carried out in three mountainous areas of
Calabria (Pollino Massif, Sila Massif and Serre Mountains) in May-
November 2015 and in April-November 2016, using UV-LED light
traps. We found ten species of high faunistic interest. Three species,
Nebula senectaria, Perizoma lugdunaria and Acasis appensata,
were for the first time recorded from Southern Italy, while seven
were for the first time recorded from Calabria: Coenotephria
antonii, Thera obeliscata, Triphosa dubitata, Trichopteryx carpina-
ta, Asteroscopus sphinx, Lithophane semibrunnea and Sideridis
reticulata. Of great interest was the discovery of the first male cer-
tainly attributable to Coenotephria antonii, endemic of Southern
Italy, here described for the first time. The results exposed confirm
that the fauna of Southern Italy is of great conservation value, host-
ing endemisms and several relict populations of European and
Asiatic species with differentiated genetic lineages highly vulnera-
ble to the climate change expected for the coming decades.

Introduction

Southern Italy is a peninsular portion of the European territory,
positioned at the center of the Mediterranean Basin with a long and
complicated biogeographic history. Because of its peculiar geo-
graphic position and its particular orographic and geomorphological
features, this territory hosts in a relatively small space a large num-
ber of habitats very different from each other. As a consequence,
this area is inhabited by a high diversity and is now considered a
biodiversity hotspot (Zachos & Habel, 2011). Although the high
faunistic interest of this territory, many insect taxa are still little
investigated, lacking a comprehensive study devoted to fill the gap
in comparison with Central and North European countries.

Among insects, Lepidoptera have a relatively well known
fauna. In fact, in the last decades there has been a significant
increase of researches on Lepidoptera in the southernmost conti-
nental [talian regions, some concerning large territories (Parenzan,
1979; 1994a; Parenzan & Scalercio, 1996; Parenzan et al., 1998;
Scalercio 2014a,b), some devoted to the fauna of a given habitat
(Scalercio & Infusino, 2003, 2006; Scalercio et al., 2008;
Scalercio, 2009, 2014c). However, knowledge still appears far
from being exhaustive, as shown by the high number of species
recently added to the regional fauna (Scalercio 2014b; Infusino et
al., 2016; Infusino & Scalercio, 2015, 2017; Infusino et al.
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2017a). In fact, at present, in Calabria the number of known
species of Macrolepidoptera is approximately 1100, of which
about 180 species (16%) have been reported only in the last 20
years. This is mainly due to the lack of knowledge of some forested
habitats of great biogeographic interest (Scalercio, 2014c).

In recent years, DNA barcoding has been integrated with tradi-
tional taxonomic techniques. This new biomolecular approach is a
powerful tool to promote a rapid increase of biodiversity reperto-
ries (Hebert ez al., 2003; Hajibabaei et al., 2006). Even well known
species groups as those of processionary moths showed to be more
specious than expected thanks to barcoding analyses (Trematerra
et al., 2017). Some species of Lepidoptera have recently been
described or recognized as valid species thanks to barcoding analy-
sis in the studied regions: e.g. Hydriomena sanfilensis (Stauder
1915) (Hausmann & Viidalepp, 2012), Hylaea mediterranea
Sihvonen, Skou, Flamigni, Fiumi & Hausmann 2014 (Sihvonen et
al., 2014) or Nothocasis rosariae Scalercio, Infusino & Hausmann
2016 (Scalercio et al., 2016).

Faunistic novelties, here intended as species not found before in
a given geographic area, often have a great conservation value
because usually correspond to isolated populations at the border of
species range submitted to high abiotic stresses and/or have very
small populations (Scalercio, 2009; Sommer et al., 2017). Moreover
they can help to refine species distribution at small scales (sub-
regions, provinces), and can offer new insights on the biogeographic
history of a region. This is even more important for the
Mediterranean mountain forests, considered biodiversity hotspots
particularly sensitive to climate change due to the presence of
numerous relict habitats (Myers ez al., 2000; Biondi et al., 2010).
Some tree species characterizing the Mediterranean mountain
forests, such as Abies alba, Pinus nigra calabrica and Fagus sylvat-
ica, gave a fundamental contribute to the definition of Natura 2000
habitats in Southern Italy (Habitats Directive 92/43/EEC) and host
relict populations of several moth species (Infusino et al., 2016).

The aim of this paper is to contribute to the knowledge of the
Macrolepidoptera of Southern Italy, focusing our study in
Calabria, the southernmost Italian region of the peninsular territo-
ry. We also provided genetic data for some of them carrying out
some considerations on their reproductive isolation and the role
played by the Mediterranean mountain forests for the biodiversity
conservation.

Materials and methods

This paper is focused on the most interesting faunistic findings
obtained during a large moth samplings carried out in three moun-
tainous areas of Calabria, characterized by different forest types
(sensu Barbati et al., 2007). The northernmost area was the Pollino
Massif, Cosenza Province, northern Calabria, characterized by a
limestone substrate with karst formations. The sampling sites were
located between 990 and 1475 m a.s.l,, in an area characterized by
beech forests (Fagus sylvatica L.) interspersed with pastures. The
southernmost area was the Serre Mountains, Vibo Valentia province,
southern Calabria, with crystalline substratum, in geomorphologic
continuity with the Aspromonte Massif. It is characterized by the
presence of fir forests (4bies alba Mill.), partly mixed with beeches,
subject to forest management since long time. The sampling sites
were located between 830 and 1100 m a.s.l. The third area, located
between the aforementioned mountainous reliefs, was the Sila
Massif, Cosenza province, with crystalline substratum, placed in the
central area of the Calabria region. It is covered by extended endem-
ic black pine forests (Pinus nigra calabrica [Loud.] Cesca &
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Peruzzi) alternated with pastures and fields. The sampling sites were
positioned between 1250 and 1445 m a.s.l.

Moths were collected monthly using UV-LED light traps (15
W-395 nm emission peak; Infusino et al., 2017b), between May
and November 2015, and April and November 2016.

Tissue samples of some specimens were submitted to the stan-
dard animal sampling procedures of the Canadian Centre for DNA
Barcoding (CCDB) for sequencing the mitochondrial 5’
cytochrome oxidase subunit 1 gene (COI), fragment length 658 bp,
the standard utilized for the identification of animals (Hajibabaei et
al., 2006). DNA Barcoding Analysis was used in order to identify
endemic genetic lineages: the interspecific differences and clado-
grams were calculated as minimum pairwise distance using the
Kimura 2 Parameter model (BOLD alignment), employing the
analytical tools on Barcode of Life Data Systems (BOLD)
(Ratnasingham & Hebert, 2007). Barcode Index Number System
(BINs) is an online BOLD framework that clusters barcode
sequences algorithmically, generating a specific code and a web
page for each cluster. Since clusters show high concordance with
species, this system can be used to verify species identifications
when taxonomic information is lacking (www.boldsystem.org).

Results

During the samplings we collected 61,582 individuals ()
belonging to 542 species (S) (Pollino-Orsomarso: N=33,956,
S$=407; Sila Massif: N=18,827, S=367. Serre Mountains: N=8799,
$=309). Ten species of particular faunistic interest were collected.
For each of them we reported: chorotype (sensu Parenzan, 1994b);
collecting data (toponyms, UTM coordinates, altitude, number of
specimens, date); short notes on their biology; Italian distribution
(Mironov, 2003; Parenzan & Porcelli, 2006; Hausmann &
Viidalepp, 2012) with notes on the importance of the finding;
results of barcoding analyses (if available). Furthermore, we pro-
vided the first description of the male of Coenotephria antonii
Hausmann, 2011 for which only two females had been known until
now. All recovered sequences of the specimens submitted to bar-
coding analysis were 658 bp long.

Species list

Nebula senectaria (Herrich-Schiffer 1852) — East-Mediterranean
Anatolian (Figure 1a)

PoLLINO-ORSOMARSO: Timpone della Magara, Saracena. UTM:
590112.84 E - 4404524.50 N; 1,475 m a.s.l. (1 ex. — 20.V.2015);
Piano del Minatore, Saracena. UTM: 591246.33 E - 4404283.67
N; 1,433 m a.s.l. (1 ex. — 06.VI.2016).

BioLoGy: Xero-thermophilic, larva unknown (Hausmann &
Viidalep, 2012).

ITALIAN DISTRIBUTION: Lazio, Abruzzi. New from Southern Italy
(Figure 2a).

GENETIC DATA. BOLD codes - specimen ID: LEP-SS-00288;
sequence page: BIBSA778-15; GenBank: KU497379. The species
is rather homogeneous from the genetic point of view, with negligi-
ble differences compared to other specimens in BOLD (Figure 3a).

Coenotephria antonii Hausmann 2011 — South-Appenninic
(Figure 1b)
POLLINO-ORSOMARSO: Serrapaolo, Saracena. UTM: 593380.28 E -
4408629.75 N; 990 m a.s.l. (1 ex. — 14.X.2015).
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Figure 1. Habitus of the collected species (wingspan in parentheses): a) Nebula senectaria (25 mm); b) Coenotephria antonii (male
Allotypus) (24 mm); ¢) Thera obeliscata (33 mm); d) Triphosa dubitata (34 mm); e) Perizoma lugdunaria (19 mm); f) Trichopteryx

carpinata (30 mm); g) Acasis appensata (21 mm); h) Asteroscopus sphinx (40 mm); i) Lithophane semibrunnea (42 mm); j) Sideridis
reticulata (38 mm).
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BioLoGy. Xerophilous species. Larva unknown (Hausmann &
Viidalepp, 2012). It seems to prefer forested habitats.

ITALIAN DISTRIBUTION: Abruzzi (dubious), Basilicata. New from
Calabria, second locality known with certitude and first male
known to science (Figure 2b).

GENETIC DATA. BOLD codes - specimen ID: LEP-SS-00399;
sequence page: BIBSA1653-16.

The species, which has recently been described, is a very rare near-
ly punctiform endemism of Southern Italy. The species was initial-
ly described as a vicariant of Coenotephra tophaceata (Denis &
Schiffermiiller, 1775) in Central and Southern Italy, but later both
species were found to occur sympatrically (Scalercio et al., 2014).
Another specimen from Abruzzi is tentatively attributed to this
species (A. Hausmann, pers. com.), but it shows a significant
genetic distance (3.85%) and its taxonomic status should presum-
ably be reviewed. The specimen from Abruzzi, in fact, has a BIN
different (BOLD: ACL7300) from those of the typical C. antonii
(BOLD: ADB7125). The specimens from Calabria and Basilicata
diverge genetically by the 0.27%, suggesting a preliminary intra-
specific genetic diversity.

This is the third specimen known to science and the first male
certainly attributable to this species here regarded as an allotypus.
After further taxonomic investigations, the male described in
Hausmann & Viidalepp (2012) has been identified as belonging to
C. tophaceata (A. Hausmann, pers. com.).

Description of the allotypus

EXTERNAL CHARACTERS. Wingspan 24 mm. Ground colour grey-
whitish. Wing pattern similar to those of C. tophaceata, but paler,
not well-defined and without yellow coloration. Forewings whit
pale grey medial and basal area. Hindwings with slightly darker
grey terminal area. Antennae filiform, setose.

MALE GENITALIA. Valva oblong, of constant breadth and with
rounded apex. Long labides with the distal portion hooked. Uncus
long and narrow, triangularly shaped at the base. Fallus curved, rel-
atively short and wide (Figure 4a).

SIMILAR SPECIES. As well as for the female (Hausmann, 2011), the
male of this species is very similar to C. tophaceata, from which
it differs for the less defined pattern, the lighter coloration and
the absence of yellow shades. Genitalia with valva not dilated
distally. The base of the uncus is triangular, regularly shaped,
while those of C. fophaceata showing basal protuberances
(Figures 4 and 5).

Thera obeliscata (Linnacus 1758) — Euro-Siberian Caucasian
(Figure 1c)

SERRE MOUNTAINS: Santa Maria, Serra San Bruno. UTM:
613529.96 E - 4267239.38 N; 925 m a.s.l. (1 ex. — 06.IV.2016).
BioLoGy. Sylviculous species. The larva is reported as
monophagous on Pinus sylvestris, but probably feeds also on other
conifers (Hausmann & Viidalepp, 2012).

ITALIAN DISTRIBUTION: Aosta Valley, Piedmont, Lombardy,
Trentino-South Tyrol, Veneto, Liguria, Abruzzi, Basilicata. New
from Calabria (Figure 2c).

GENETIC DATA. BOLD codes - specimen ID: LEP-SS-00534;
sequence page: BCLEP084-16. The barcoding analisys showed
a very complex taxonomic framework for the Thera species
group. Probably the difficulty in distinguishing the species of
this group, may have caused erroneous identifications in BOLD,
making hard the reading of clusters. The Calabrian specimen of
T. obeliscata seems to belong to a separate lineage from the
other European specimens, but the distance to the nearest
sequence from a South France specimen is only of the 0.68%
(Figure 3b).

Triphosa dubitata (Linnacus 1758) — Eurasiatic (Figure 1d)
POLLINO-ORSOMARSO: Serrapaolo, Saracena. UTM: 593380.28 E -
4408629.75 N; 990 m a.s.l. (1 ex. — 24.VIIL.2015).

BioLoGy. Sylviculous species, with trogophile habits. Larva
oligophagous on Rhamnus spp. Prunus spp., Fraxinus spp.,
Frangula alnus (Hausmann & Viidalepp, 2012).

ITALIAN DISTRIBUTION: Aosta Valley, Piedmont, Lombardy,
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Trentino-South Tyrol, Veneto, Friuli-Venezia Giulia, Liguria,
Emilia-Romagna, Tuscany, Umbria, Marche, Lazio, Abruzzi,
Molise, Campania, Sicily. New from Calabria (Figure 2d).
GENETIC DATA. BOLD codes - specimen ID: LEP-SS-00411;
sequence page: BIBSA1681-16. The species is rather homoge-
neous from a genetic point of view but the Calabrian and Sicilian
specimens form a cluster separated from those of Central Europe
(minimum distance: 0.51%) (Figure 3c).

Perizoma lugdunaria (Herrich-Schiffer 1855) — European (Figure 1le)
SERRE MOUNTAINS: Palmento, Serra San Bruno. UTM: 614499.70
E - 4269051.60 N; 831 m a.s.l. (1 ex. — 03.VIIL.2016).

BioLoGy. The species is linked to meso-hygrophilous forested habi-
tats. Larva monophagous on Cucubalus baccifer (Mironov, 2003).

Italian distribution: Piedmont, Lombardy, Trentino-South Tyrol,
Lazio, Molise. New from Southern Italy (Figure 2¢).
Genetic data not available.

Trichopteryx carpinata (Borkhausen 1794) — Euro-Siberian
(Figure 1f)

SiLA MassIF: Montagna Grande, San Giovanni in Fiore. UTM:
638895.15 E - 4348709.71 N; 1,352 m a.s.l. (8 exx.); Montagna
Grande. UTM: 639189.07 E - 4349312.45 N; 1,325 m a.s.l. (2 exx.);
Montagna Grande. UTM: 638566.08 E - 4348166.12 N; 1,344 m
a.s.l. (1 ex.); Mangiatoie. UTM: 643479.36 E - 4344626.99 N; 1,275
m a.s.l. (lex.); Mangiatoie. UTM: 643672.77 E - 4344502.67 N;
1,270 m a.s.1. (1ex.) (all collected on 12.1V.2016); Sbanditi. 637980,
01 E-4361157.15N; 1,340 m a.s.l. (1 ex. — 04.V.2015).
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Figure 3. Neighbor joining trees (Kimura 2-parameter distance model for COI-5P marker) of species covered in this paper built using
sequences deposited in BOLD. a) Nebula senectaria, b) Thera obeliscata, c) Thiphosa dubitata. In red the specimens subjected to bar-

coding analysis in this study.

Figure 4. Male genitalia (phallus separated) of: a) Coenotephria antonii; b) Coenothephria tophaceata.
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BioLoGy. The species inhabits meso-hygrophilous forests. Larva
feeds on various Betulaceae and Salicaceae (Hausmann &
Viidalepp, 2012).

ITALIAN DISTRIBUTION: Aosta Valley, Piedmont, Lombardy, Veneto,
Trentino-South Tyrol, Friuli-Venezia Giulia, Liguria, Emilia-
Romagna, Tuscany, Marche, Umbria, Lazio, Abruzzi, Molise,
Basilicata. New from Calabria (Figure 2f).

GENETIC DATA. BOLD codes - specimen ID: LEP-SS-00531;
sequence page: BCLEP081-16. The Calabrian specimen in BOLD
is placed in a separate cluster at a distance of the 0.76% from the
nearest neighbor (Figure 6a).

Acasis appensata (Eversmann 1842) — Eurasiatic (Figure 1g)
SiLA MAsSIF: Mangiatoie, San Giovanni in Fiore. UTM: 643585.92
E - 4344384.53 N; 1,275 m a.s.l. (1 ex. — 11.V.2016).

BioLoGyY. Sylviculous species. Larva monophagous on Actaea spp.
(Hausmann & Viidalepp, 2012).

ITALIAN DISTRIBUTION: Trentino-South Tyrol, Lazio and Abruzzi
(Terminillo Mount) as 4. appensata callaina Hausmann & Huemer
2011. New from Southern Italy (Figure 2g).

GENETIC DATA. BOLD codes - specimen ID: LEP-SS- 00532;
sequence page: BCLEP082-16. The genetic context is very inter-
esting. The Calabrian specimen forms a separate cluster along with
the specimens from Central Italy, considered as belonging to the
endemic subspecies 4. appensata callaina (Hausmann & Huemer,
2011). This cluster shows the minimum distance (1.38%) with the
North American populations of a congeneric species (4. viridata)
which, according to Hausmann & Huemer (2011), should be
downgraded to subspecies of A. appensata. Moreover, the
Calabrian specimen of A. appensata diverges from A. appensata
callaina by the 1.99%, and from the European specimens of A.
appensata appensata by the 3.98%. The taxonomic position of the
Calabrian 4. appensata is, therefore, far from clear and certainly
deserves deeper analysis based on a sample larger than one speci-
men (Figure 6b).

Asteroscopus sphinx (Hufnagel 1766) — Euro-Anatolian (Figure
1h)

POLLINO-ORSOMARSO: Serrapaolo, Saracena. UTM: 593380.28 E -
4408629.75 N; 990 m a.s.l. (1 ex. — 18.X1.2015); Serrapaolo. UTM:
593145.98 E - 4408625.88 N; 1,010 m a.s.l. (2 exx. — 18.X1.2015).

SiLA MassIF: Montagna Grande, San Giovanni in Fiore. UTM:
638895.15 E - 4348709.71N; 1,352 m a.s.l. (1 ex. — 07.X1.2016);
Montagna Grande. UTM: 638566.08 E - 4348166.12 N; 1,344 m
a.s.l. (22 exx. — 04.X1.2015; 1 ex. — 07.X1.2016); Mangiatoie. UTM:
643585.92 E - 4344384.53 N; 1,75 m a.s.l. (1 ex. — 07.X1.2016).
BioLoGy. The species inhabits forested environments. Larva
polyphagous on many deciduous trees (Hellmann & Parenzan,
2010).

Figure 5. Detail of uncus: a. Coenotephria antonii, b.
Coenothephria tophaceata. The arrows indicate the diagnostic
character at the base of the uncus.
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ITALIAN DISTRIBUTION: Aosta Valley, Piedmont, Lombardy, Veneto,
Trentino-South Tyrol, Friuli-Venezia Giulia, Liguria, Emilia-
Romagna, Tuscany, Marche, Umbria, Lazio, Abruzzi, Molise,
Basilicata, dubious for Sardinia. New from Calabria (Figure 2h).
GENETIC DATA. BOLD codes - specimen ID: LEP-SS- 00424;
sequence page: BIBSA1686-16. The Calabrian specimen belongs
to a separate cluster compared to the specimens of continental
Europe (minimum distance: 1.22%). In the same cluster there is a
specimen from England, which suggests that the distribution of the
haplotypes in the populations is not linked to geographical patterns
(Figure 6c¢).

Lithophane semibrunnea (Haworth 1809) — Euro-Mediterranean
Atlantic (Figure 11)

SiLA MAsSIF: Mangiatoie, San Giovanni in Fiore. UTM: 643585.92
E - 4344384.53 N; 1,275 m a.s.l. (1 ex. — 12.1V.2016); Montagna
Grande. UTM: 638566.08 E - 4348166.12 N; 1,344 m a.s.l. (1 ex.
—11.v.2016).

BIoLOGY. Species linked to humid forest habitats. Larva feeds on
some broad-leaved such as Betula spp., Fraxinus spp., Ligustrum
spp., Prunus spp. and Quercus spp. (Hellmann & Parenzan, 2010).
ITALIAN DISTRIBUTION: Aosta Valley, Piedmont, Lombardy, Veneto,
Trentino-South Tyrol, Friuli-Venezia Giulia, Tuscany, Lazio,
Basilicata, Sicily, Sardinia. New from Calabria (Figure 2i).
Genetic data not available.

Sideridis (Heliophobus) reticulata (Goeze 1781) — Euro-
Anatolian (Figure 1j)

PoOLLINO-ORSOMARSO: Piano del Minatore, Saracena. UTM:
591288.84 E - 4404168.60 N; 1,419 m a.s.l. (1 ex. — 30.VL.2016).
BioLoGy. Xero-thermophilic species, linked to open herbaceus for-
mations. Larva polyphagous on a large number of herbaceous
plants (Hellmann & Parenzan, 2010).

ITALIAN DISTRIBUTION: Aosta Valley, Piedmont, Lombardy, Veneto,
Trentino- South Tyrol, Friuli-Venezia Giulia, Liguria, Emilia-
Romagna, Tuscany, Marche, Umbria, Lazio, Abruzzi, Molise,
Basilicata. New from Calabria (Figure 4;).

Genetic data not available.

Discussion and conclusions

We listed ten species of relevant faunistic interest among
which the most important are Nebula senectaria, Perizoma lug-
dunaria and Acasis appensata, all recorded for the first time from
Southern Italy. The previous lack of records for these species and
for Triphosa dubitata and Sideridis reticulata could be due to the
presence of only small and isolated populations in the study area.
The remaining species were undiscovered until now probably
because of the paucity of faunistic researches during the whole
flight season of moths. In fact, Trichopteryx carpinata, Thera
obeliscata and Lithophane semibrunnea are on wings in early
spring and Asteroscopus sphinx and Coenotephria antonii, a very
rare endemism of southern Italy, in late autumn.

Of great taxonomic interest was the first discovery of a male of
Coenotephria antonii, here described for the first time, that
allowed us to link the large genetic difference from the congeneric
C. tophaceata (5.72%) to evident morphologic differences in their
genitalia. This finding could help to define the taxonomic status of
a Coenotephria specimen found in the Abruzzi that had been puta-
tively attributed to C. antonii until now, despite it belongs to a dif-
ferent BIN according to barcoding analyses.

Because of the great differences in latitude between the two
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extremities of the Italian peninsula, many of these species are com-
mon also at low altitude in Central Europe and Northern Italy and
become rarer and more linked to mountainous habitat southward,
where their populations are often fragmented (Mironov, 2003;
Hellmann & Parenzan, 2010; Hausmann & Viidalepp, 2012). The
populations of N. senectaria, T. obeliscata, P. lugdunaria, A.
appensata and L. semibrunnea, for example, are isolated from the
core of the species range, even of hundreds kilometers (Figure 4).
Genetic analyses provided further data that confirmed the key role
played by Southern Italy, especially mountainous areas, for the
conservation of diversity. In fact, Calabrian specimens of three
species (. dubitata, T. carpinata, A. appensata) have been proved
to show endemic genetic lineages (Figures 3 and 6). In addition,
the high genetic distance of the Calabrian 4. appensata from
known populations of the same species suggests a reassessment of
its taxonomic status, even if this would require further data.

Nebula senectaria of the Pollino Massif showed a low diver-
gence from the European lineages despite the large, but probably
recent, isolation of this population. This is presumably due to the
biogeographic history of N. senectaria, with Eastern
Mediterranean range, that differs from those having large genetic
divergence, usually with the range centered in Central Europe.

The results exposed, along with latest important faunistic dis-
coveries (Scalercio, 2014a; Infusino et al., 2016, 2017b; Infusino
& Scalercio, 2017), confirm that Southern Italy has a territory with
high diversity and depositary of several relict populations of
species having northern range, some of which with endemic genet-
ic lineages. This represents a remarkable portion of biodiversity
highly vulnerable to the climate change expected for the coming
decades.
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