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Greco S., Ienco A., Scalercio S. — Abundance and diversity of macro-moths in an Acer-dominated forest of the Pollino
National Park, southern Italy (Lepidoptera Macroheterocera).

Very few data are available on the biodiversity hosted by Acer-dominated forests in Europe, despite their
importance for biodiversity conservation. In this paper we describe the moth assemblage of the Acer-dominated forest of
the Special Area of Conservation (SAC) Monte Sparviere, southern Italy, where probably the highest diversity of maple
species (6) is hosted at national level. We settled up ten monitoring sites, representative of the habitat complexity of the
area, where moths were sampled monthly from March to November 2017. We found 371 species of Macroheterocera,
among which tree-feeding species (in the larval stage) were particularly abundant and the presumably Acer-feeding
Nothocasis rosariae was dominant. Despite a great homogeneity among individual species assemblages (the 26 most
abundant species shared by all sites), the quantitative analysis of samples clearly separated pure Acer forests from mixed
and Alnus forests, highlighting the importance of quantitative data for improving the use of nocturnal Lepidoptera as
bioindicators. The richness of species at their boundary range and of conservation concern, make this area one of the most
important for the conservation of Lepidoptera in southern Italy.
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INTRODUCTION

Acer species are recognized to characterize two European
forest types (EFTs): 5.4 Maple-oak forest and 5.6 Maple-
lime forest, both Mesophytic deciduous forest (BARBATI et
al., 2014). In Italy they are largely distributed and present in
several forest types as accessory species, composing
characteristics forests on a surface of 177,504 ha only, of
which 153,904 as maple-lime mountain forests and woods
with ash tree and other species, and 23,600 ha as Apennine
maple forests (GASPARINT and TABACCHI, 2011), for a total of
the 1.7% of the Italian forested areas.

Despite the small surfaces occupied by these forests, they
have a great importance from a conservation point of view as
the Tilio-Acerion forests of slopes, screes and ravines (Code:
9180), the most widespread Acer-dominated forest, is of
priority importance in the Habitat Directive 92/43/CEE. The
importance of maple species for biodiversity increases in
southern Italy where the endemic Acer cappadocicum
lobelia (Ten.) A.E. Murray is present. One of the most
important Italian Acer-dominated forest is on the north-
eastern slope of the Sparviere Mount, in the Pollino
National Park, Calabria, the southernmost region of the
Italian peninsula. It is included within the Special Area of
Conservation (SAC) Monte Sparviere (Natura2000 site
code: IT9310019), where probably the highest diversity of
maple species is hosted at national level. In detail, Acer
pseudoplatanus L. is the dominant species, associated,
according to local edaphic conditions, to Acer opalus Mill.,
Acer monspessulanum L., Acer campestre L., Acer
cappadocicum lobelia (Ten.) A.E. Murray, and Acer
platanoides L. (AvoLio, 1993). In the next future, this forest
can provide important genetic resources for the
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conservation of more than one Acer species as marginal and
peripheral populations are present (Ducct, 2015).

Studies concerning the insects living in maple forests are
mainly addressed to their role as pests, such as the beetle
Glycobius speciosus (Say) (HORSLEY et al., 2002; DUKES et
al., 2009) and the moth Paraclemensia acerifoliella (Fitch)
(PARKER et al., 1983; DUKES et al., 2009). The insect
diversity of maple forests is studied and reported mostly for
North America habitats (TERRIEN et al., 1999; GERING and
CRIST, 2000; BENTZ and TOWSEND, 2005; SUMMERVILLE and
CRiST, 2005; MAaIkA, 2010; MAGUIRE et al., 2016;
MLYNAREK et al., 2018). In Europe few data are available
(LESLIE, 2005; WOJTERSKA et al., 2012), mostly for the
forests belonging to the Rete Natura 2000 sites, and limited
to the species included in the Annex II and IV of the Habitat
Directive. Sporadic data can be gathered from faunistic
papers, but these are usually hardly attributable to sites
located within Acer-dominated forests.

Although several Lepidoptera species are trophically
linked to Acer species, few data on the abundance of non-
pest species with larvae feeding on Acer or living in maple-
dominated forest ecosystems are available. This tree genus
appears to be of particular importance in southern Italy as
some moths of great biogeographic interest have larvae
supposedly feeding on Acer, such as the notodontid
Ptilophora variabilis Hartig, 1968 and P. nebrodensis
Infusino & Scalercio, 2018, recently recognized as Italian
endemic species (INFUSINO ef al., 2018a), and the geometrid
Nothocasis rosariae Scalercio, Infusino & Hausmann, 2016,
described few years ago, known for southern Italy and
Greece only and likely by error related to Fagus sylvatica as
hostplant (SCALERCIO ef al., 2016).

Recently, the most interesting faunistic findings obtained
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during a standardized survey of nocturnal Lepidoptera
carried out in the Monte Sparviere Acer forest were
published (GRECO et al., 2018a,b). Most of the species
treated in this paper have there their southern range limit,
elucidating the importance of this forest as a reservoir of a
portion of biodiversity usually distributed at higher lati-
tudes. In this paper we provide the complete dataset
gathered during this survey describing for the first time a
complete taxocoenosis for this forest type. Furthermore, we
highlight the importance of abundance data as a measure of
functional relationships between phytophagous Lepidoptera
and their foodplants and for the use of this taxon as a
bioindicator of forest ecosystems.

MATERIAL AND METHODS

Ten light traps were positioned in the Special Area of
Conservation (SAC) Monte Sparviere (Natura2000 site code:
1T9310019), in the eastern part of the Pollino National Park,
southern Italy (Fig. I). All surveyed localities are included in
the municipality of Alessandria del Carretto, at the northern
administrative border of Calabria region (Fig. I).

Sampling sites were chosen in order to cover the habitat
complexity of the Acer forest, from pure and mature stands
with trees older than 100 years to stands mostly covered by
young renewal of maple trees, from a clearing with Pyrus
trees (Pyrus pyraster (L.) Burgsd.) to a pure stand of alder
(Alnus cordata (Loisel.) Desf.) at the margin of the Acer
forest, from stands in the dry facies of the forest to stands
along water courses (Table 1).

Sampling was carried out from late March to mid-
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November 2017 (23" March, 18" April, 19" May, 21* June,
19" July, 17" August, 18" September, 12" October, 12"
November). UV-LED light traps (see INFUSINO et al., 2017a)
were settled-up during nights favorable to the activity of
moth and to the attractive power of traps, i.e. low wind
speed, temperature not lower than the average of the period,
no rain, no moonlighting. Traps were turned on at dusk and
moths were collected the morning after. Specimens were
counted and identified at species level using, in most
difficult cases, the morphology of genitalia mounted on
slides. Voucher specimens are deposited in the collection of
the Council for Agricultural Research and Economics,
Research Centre for Forestry and Wood (CREA-FL), Rende
(Cosenza), Italy. Nomenclature follows the most updated
version of Fauna Europaea (KARSHOLT and NIEUKERKEN,
2013). Species are listed in alphabetical order within any
family. In the faunistic list (Appendix 1) we report for any
species the number of individuals collected in each stand,
the total abundance, the number of sites where they were
found, and the phenology indicated with the months of
sampling in roman numbers.

The stand/species matrix with abundance data was
submitted to Cluster Analysis (Past, version 2.17¢) in order
to group species assemblages according to their similarity.
We used paired groups as algorithm and the abundance-
based Morisita index as similarity measure.

RESULTS

We collected 12,007 specimens belonging to 371 species
(see Appendix 1). Individual stands showed a richness

Fig. I — Location of study area (from GRECO et al., 2018a, modified).
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Table 1 — List of sampled sites and their description.

- Coordinate Altitude . A
Site Code (lat-long) (mas.l) Locality Short description
PO_Acl 39.9275; 16.3636 1371 Destra Balestrieri ~ Mature forest with n;aeglr‘; trees older than 100
PO _Ac2 39.9275; 16.3624 1337 Destra Balestrieri Forest with unevenly aged maple trees
PO Ac3 39.9259: 16.3603 1305 Vallone Lupara Mixed forest of broadleaves with unevenly
= aged trees
PO Acs 39.9245; 16.3609 1345 Vallone Lupara Young mixed forest of alder and maple along
a water course
PO_AcS 39.9269; 16.3563 1314 Difesa di Privitera ~ Mature forest with n;e;};lr: trees older than 100
PO _Ac6 39.9274; 16,3572 1285 Difesa di Privitera Small clearing with Pyrus trees in mature
= maple forest
PO _Ac7 39.9280; 163550 1291 Difesa di Privitera ~ Mature forest with n;?;lr: trees older than 100
PO Ac8 39.9291: 16.3532 1253 Sciortaglie Sparse old maple trees in a Preridium
= aquilinum-dominated area
PO_AcH 39.9313; 16.3508 1246 Sciortaglie Mixed stand of young alder and maple trees
PO Acl0 39.9358; 16.3471 1253 Tappaiolo Stand of unevenly aged alders

varying from 151 species found in the alder woodlot at the
margin of the study area (PO_Acl10), to 209 found in the
stand nearest to it (PO_Ac9) (Table 2). Many species (104)
were collected at least in eight stands showing a relative
homogeneity of species assemblages, as confirmed by the
low number of exclusive species, ranging from two to 13,
and their very low abundance (not more than 3 individuals)
(Table 2). The 26 most abundant species are present in all
sampled sites and cover 58.3% of the entire sample.

The most abundant species was Nothocasis rosariae
(Geometridae) (n=1263), followed by Alcis repandata
(n=574), and Cabera pusaria (n=456). Represented by
more than 100 individuals were also the tree-feeding
Campaea margaritaria, Opisthograptis luteolata, Epirrita
christyi, Allophyes corsica, Colotois pennaria, Ptilophora
variabilis, Asteroscopus sphinx, Diloba caeruleocephala,
Poecilocampa alpina, Cosmia trapezina, and Ptilodon
cucullina, and other 12 species feeding mainly on herbs and
vegetal debris.

Among the three most abundant species within individual
stands, Nothocasis rosariae was the most recurrent (eight
out of ten stands), followed by Alcis repandata (5/10),
Xestia stigmatica (3/10), Cabera pusaria and Hypena
proboscidalis (2/10), and ten more species recurring only
once (Table 2). Consistently with this observation, the first
dichotomy on the tree obtained by Cluster Analysis
(cophenetic correlation: 0.8868) separated the two stands
without N. rosariae among dominant species from the
others (Fig. II). This grouping is also consistent with the
different composition of the tree cover, being the two
separately grouped stands dominated by the alder Alnus
cordata (Loisel.) Duby. The mixed composition of the tree
cover in PO_Ac4 (see Table 2) determined the secondary
separation of this species assemblage from the other maple
woodlots. An important role in separating species
assemblages was played by Cabera pusaria of which larvae
feed primarily on alders.

At the beginning of spring, the species assemblage was

characterized by species belonging to the genus Orthosia,
mainly O. gothica, O. incerta, O. cruda, O. cerasi, and with
few individuals O. populeti and O. rorida (Fig. I1I). Also the
overwintering adults of Conistra vaccinii and C. rubiginea
were abundant. Significant changes occurred only in May,
when few individuals of O. gothica are still on flight and the
assemblage was dominated by Colocasia coryli and
Peribatodes rhomboidaria. From June to September four
species, namely Campaea margaritaria, Peribatodes
rhomboidaria, Hoplodrina ambigua and Hypena pro-
boscidalis, were constantly among the most abundant,
accompanied by different species as the season proceeded
(Fig. III). The beginning of the summer is characterized by
Xanthorhoe montanata, Calliteara pudibunda and Cha-
ranyca apfelbecki, whilst later the following species became
more abundant: Cabera pusaria in July and August, Alcis
repandata, Xestia triangulum, and Eilema lurideola in July
only, X. rhomboidea, Opistograptis luteolata, and E.
complana in August only. Late-summer assemblage was
mainly characterized by Eugnorisma depuncta, accompanied
by the first individuals of autumnal species. In September we
observed the peak of abundance for Nothocasis rosariae that
was the most abundant species until November. The first part
of the autumn was characterized by Trigonophora flammea,
Mesotype parallelolineata and Tiliacea sulphurago, later
accompanied by Allophyes corsica and Diloba caeru-
leocephala. November was characterized by the abundance
peak of Epirrita christyi, Colotois pennaria, Ptilophora
variabilis, Asteroscopus sphinx and Poecilocampa alpina,
found in October with only very few individuals.

DISCUSSION

The Acer-dominated forest of the Monte Sparviere is
inhabited by a specialized moth species assemblage,
dominated by Nothocasis rosariae, recently recognized as
bona species. The larva of this species feeds on Acer trees,
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Table 2 — Sampling results in the investigated maple stands. The number of species (S), the number of
exclusive species (Sexcl), the number of individuals (N), the dominant species and the incidence of dominance

species (%) are reported for each stand.

Stand S Sexcl N

Incidence of dominant

Dominant i .
ominant species species (%)

PO_Acl 166 11 805

Nothocasis rosariae

Opistograptis luteolata 18.5

Eilema lurideola

PO_Ac2 187 4 1248

Xestia triangulum

Alcis repandata 17.4

Nothocasis rosariae

PO_Ac3 199 13 1408

Nothocasis rosariae

Alcis repandata 28.1

Epirrita christyi

PO_Ac4 176 6 2127

Nothocasis rosariae

Cabera pusaria 41.0

Alcis repandata

PO_AcS 160 2 829

Nothocasis rosariae

Xestia stigmatica 18.6

Alcis repandata

PO_Ac6 201 9 1399

Nothocasis rosariae

Othosia gothica 19.7

Alcis repandata

PO_Ac7 182 5 1102

Nothocasis rosariae

Eugnorisma depuncta 16.6

Colocasia coryli

PO_Ac8 161 9 1080

Nothocasis rosariae

Hypena proboscidalis 19.2

Ptilophora variabilis

PO_Ac9 209 13 1236

Eilema complana

Allophyes corsica 12.4

Xestia stigmatica

PO_Acl0 151 6 773

Cabera pusaria

Hypena proboscidalis 23.8

Xestia stigmatica

as known for the congeneric N. sertata. SCALERCIO et al.
(2016) supposed this species feeding on Fagus sylvatica L.,
but its high abundance in this Acer-dominated forest, where
no Fagus trees were observed, leave little doubt about its
larval foodplant. Among other top-scoring species in
abundance forest species the presence of Ptilophora
variabilis is remarkable, another species supposed to have
larvae feeding on Acer, an endemic of the Italian Peninsula
(INFUSINO et al., 2018a). Very interesting is also the
presence of Eupithecia inturbata and Cyclophora
albiocellaria, two species with monophagous larvae on
Acer (MIRONOV, 2003; HAUSMANN, 2004). These species are
here at their southern range border in the Italian Peninsula
(GRECO et al., 2018b), whilst N. rosariae and P. variabilis
were also found southwards in other forest types where
Acer trees are accessory species only (INFUSINO et al.,

2017b, 2018b; ScaLERcIO and GRECO, 2018). Compared to
the species assemblage sampled in the beech forest of the
same Massif by INFUSINO and SCALERCIO (2018), the main
difference of the Acer-dominated forest was the rarity of
Operophtera fagata, very abundant in the beech forest and
here represented with just two individuals, whilst most of
the other species with larvae feeding on broadleaved trees
are similarly abundant.

Quantitative similarity analysis showed a clear difference
of species assemblages sampled within alder-dominated
forests from those of maple-dominated forests. Although a
great number of species is shared between these broad-
leaved forests, moth assemblages are clearly separated by
the mean of the relative abundance of N. rosariae and
Cabera pusaria, the latter having larvae mainly feeding on
Alnus (FLAMIGNI et al., 2016). This result underlined the
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Fig. IIT — Phenological diagram of the three most abundant species during each sampling session.
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habitat fidelity of moths which, although dispersing easily
thanks to their high mobility, kept their highest abundance
within the habitat of origin. As a consequence, the use of
moths as bioindicators is greatly improved using quan-
titative data.

From a conservation point of view the Special Area of
Conservation Monte Sparviere has a great importance for
the presence of several species of biogeographic interest
(GRECO et al., 2018a,b), and Euplagia quadripunctaria, the
only moth of priority importance in the annexes of Habitat
Directive 92/43/CEE. Furthermore, during our surveys we
also occasionally observed the diurnal Zerynthia cassandra
(Geyer, 1828), Parnassius mnemosyne (Linnaeus, 1758),
Phengaris arion (Linnaeus, 1758), Euphydryas aurinia
(Rottemburg, 1775), and Melanargia arge (Sulzer, 1776),
also included in the Habitat Directive. In definitive, this site
appears to be one of the most important for the conservation
of Lepidoptera within the Natura2000 Network in southern
Ttaly and further studies will likely increase its value.
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