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ABSTRACT

The Centro Nazionale per lo Studio e la Conservazione della Biodiversita Forestale "Bosco Fontana" of Verona (CNBFVR) lead a survey of
the arthropods of the region-owned forests of Marganai and Montimannu (SW Sardinia) and neighbouring areas between 2003 and 2008.
This paper provides general information on the study area (brief history of past entomological investigations, administrative arrangement,
geomorphology, sampling sites) and the collecting methods used during the survey. A complete list of the sampling sites investigated in Sardinia
by CNBFVR and an Appendix with literature sources containing data on arthropods from the region-owned forests and neighbouring areas are
provided.
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Riassunto

Introduzione

Il Centro Nazionale per lo Studio e la Conservazione della Biodiversita Forestale "Bosco Fontana" diVerona (CNBFVR) ha effettuato, nel periodo
2003-2008, delle ricerche sugli Artropodi nei demani forestali regionali di Marganai e di Montimannu (Sardegna sud-occidentale) e nelle zone
circostanti. In questo articolo sono fornite informazioni generali sull'area di studio (breve riassunto delle principali ricerche entomologiche svolte

in passato, assetto amministrativo, geomorfologia, ambienti di raccolta) e sui metodi di raccolta utilizzati durante la ricerca. Sono inoltre forniti
I'elenco di tutte le stazioni indagate dal CNBFVR in Sardegna e, in Appendice, i riferimenti bibliografici di lavori contenenti dati sugli Artropodi nei

due demani e nelle aree limitrofe.

In the framework of the national network CONE-
COFOR (CONTtrollo ECOsistemi FORestali), part
of the international co-operative programme ICP
Forests for the monitoring and evaluation of the ef-
fects of air pollution on forests (www.icp-forests.org),
the Centro Nazionale per lo Studio e la Conserva-
zione della Biodiversita Forestale "Bosco Fontana" of
Verona (CNBFVR) launched, in 2003, a survey of
the arthropod fauna of SW Sardinia (Mason et al.
2006b; Cerretti et al. 2009; Cocciufa 2011). The
main sampling activities were carried out in the re-
gion-owned forests of Marganai (Carbonia-Iglesias
province) and Montimannu (Carbonia-Iglesias and
Medio Campidano provs) and adjacent territories.
Part of the results have already been presented in
an international congress (Mason et al. 2006a), and
published in a monograph (Cerretti et al. 2009) and
in other faunistic and taxonomic papers (Cerretti
2003, 2004, 2005; Mason et al. 2006b; Cerretti &

Tschorsnig 2007, 2008; Galvagni & Bardiani 2008;
Mei 2008; Petrasiiitnas 2009; Whitmore 2009a; Cer-
retti 2010; Galvagni 2010; Pantaleoni et al. 2010;
Rognes 2010). The present volume includes, be-
sides a paper on the vegetation of Monte Marganai
(Angius et al. 2011) and one on the CONECOFOR
study area of Marganai (Cocciufa 2011), 52 faunistic
contributions (31 papers and 21 short notes).

STUDY AREA

The study area (fig. 1), located in the Iglesiente (SW
Sardinia), comprises the region-owned forest of Mar-
ganai, part of the contiguous region-owned forest of
Montimannu, and strictly adjacent areas.

These territories are included within the proposed

Site of Community Importance "Monte Linas-
Marganai" (ITB041111), which has a surface area of
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23,626 ha and comprises the communes of Domus-
novas, Fluminimaggiore, Gonnosfanadiga, Iglesias
and Villacidro. These same territories, under Region-
al Law n. 31/89 and Legislative Decree n. 490/1999
(formerly Law n. 1497/39), articles n. 139 and 146
(Ente Foreste Sardegna 2010a), fall within the pro-
posal for the "Monte Linas-Marganai-Oridda-Mon-
timannu" Regional park (cf. Barca & Di Gregorio
1993). The study area is also comprised within the
Geo-mineral Park of Sardinia (instituted by Minis-
terial Decree on October 16®, 2001), recognized by
UNESCO as the first geo-mineral park in the world
network of geosites-geoparks: the mining areas of
Sulcis-Iglesiente include over 60% (2,450 km?) of the
surface of the Park and are one of its most representa-
tive parts (Anonymous 2007).

Hereunder, general information is provided on the
Iglesiente (geography and geomorphology) and on
the study area (general aspects of the two surveyed
region-owned forests), together with a brief descrip-
tion of the current administrative subdivision of Sar-
dinia. Finally, a brief outline of the entomological
researches carried out in the study area is included.

Iglesiente

From a geographical point of view, the Iglesiente
(named after the town of Iglesias) occupies the south-
western orographic mass of Sardinia, and is sepa-
rated from the rest of the island by the Campidano
Plain (which lies diagonally between the Oristano
and Cagliari gulfs) (fig. 1). This area of Sardinia is
more frequently referred to as Sulcis-Iglesiente: the
Sulcis comprising the territories to the south of the
Rio Cixerri river, the Iglesiente those to the north
(cf. Carmignani et al. 1982; Bacchetta & Pontecorvo
2005); Arburese (from the town of Arbus) and Flu-
minese (from the town of Fluminimaggiore) are oth-
er names often used for parts of the region north of
the Rio Cixerri.

The origin of the Sulcis-Iglesiente is related to an an-
cient succession of orogenetic and depositional phases
between the Palacozoic and the Quaternary, which
took place around the tectonic pit now correspond-
ing to the Campidano Plain. Many studies have been
undertaken in order to explain the origin of the re-
gion, also through analysis of the single phases of the
succession (cf. Carmignani et al. 1982; Balassone et
al. 1985; Gandin et al. 1987; Barca & Costamagna
2000). At the beginning of the Palacozoic (Lower
Cambrian), big depositional events took place on the
continental shelf (Bithia Formation in the southern
Sulcis) with various stages of rise and fall, going from
deltaic and lagoon depositions to shallow sea deposi-
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tions resulting in the Nebida, Gonnesa and Cabitza
formations. The strata formed during this phase (Sar-
dinian Phase), which ended around the Arenig during
the Lower Ordovician, underwent slight deformations
(more evident in the Sulcis) in an E-W direction due
to the Caledonian orogeny. Later, during the Ordovi-
cian, erosive events took place followed by new depo-
sitional events due to a fall of the shelf. The Hercinic
orogeny (350-250 mya) subsequently produced three
deformation phases: the first, very mild, consisting of
deformations in an E-W direction; the second, more
intense, in a N-S direction; the third and last, consist-
ing of bland folds in various directions (Carmignani et
al. 1982; Carmignani & Pertusati 1983).

This stratigraphic succession is altered in the Arbu-
rese area by the presence of thick allochthonous strata
of sandstone, clay schists, and conglomerates, in un-
conformity with the Palacozoic series typical of the
Iglesiente (cf. Carmignani et al. 1982).

A characteristic part of the Iglesiente is the "Metal-
liferous Ring", an area corresponding to the Gonnesa
formation and formed by strongly mineralised and
karst limestone and dolostone substrates (Carmi-
gnani & Pertusati 1983; Perna 1983; Carmignani
1996; Ardau & Rundeddu 2001). The area is very
rich in sulphuric minerals used for the extraction
of lead and zinc, and is one of the most important
mineral extraction areas of Italy (TCI 1957; Ardau
& Rundeddu 2001). The presence of these miner-
als in depositional limestones is due to inclusion and
metamorphic phenomena having occurred during or
after the Cambrian depositions (Boni et al. 1990).
Extraction activities in this area are of very ancient
origin, having already taken place during the Nuragic
civilisation and later during the Punic-Carthaginian
and Roman empires, as witnessed by the monumen-
tal ruins from these times (Usai 1993; Anonymous
2007; Ente Foreste Sardegna 2010b). Mining activi-
ties underwent periods of prosperity and periods of
abandonment, but the mines represented for a long
time a means of employment and economic growth.
Villages and infrastructures were built around them
and local water and forest resources were exploited.
Mining was completely abandoned at the end of
the 20" century as it was no longer cost-effective,
but abandoned buildings and pollution deriving
from inert mineral waste were left behind (cf. Boni
et al. 1999; Cidu et al. 2007). On the other hand,
the abandonment of human activities allowed the
renaturalisation of these territories, as shown by the
multitemporal landscape analysis recently carried out
in the Monteponi mining district near Iglesias (Za-
vattero et al. 2006). Moreover, the Geo-mineral Park
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Sites:

1=G30

2 = G20-G24, G33

3 =G19

4 = G57

5 = G16, G58

6 = G17, G18

7 = G35-G37

8 = G01-G03

9 = G04

10 = G25, G26

11 = G27-G29, G34,
G43, G59

12 = G44

13 = G46

14 = G38

15 = G39, G42

16 = G05-G08, G10,
G40, G41, G45,
G417, G48, G52-
G55

17 = G09, G49

18 = G11-G15

19 = G51

20 = Al12

21 = A05, A08, A17

22 = A06, AO7

23 = C84, C65-C67

24 = Al5, Al6

25 = A18

26 = Al3, Al4, A20

27 = A19

28 = G31, G32

29 = A0, A02, A09

30 =C76

31 = AlQ, A1l

32 = G50

33 = A03, A04

34 = A21

Fig. 1. Location of the study area and other surveyed areas in Sar-
dinia (numbered clockwise, starting from the province of Sassari,
and from north to south within each province): region-owned
forests of Marganai and Montimannu (red area); sampling sites
listed in tab. 3 and not included within the above forests (purple
dots); sites listed in tab. 4 (brown triangles); sites listed in tab. 5
(orange squares). The map shows the borders of the provinces
(black line) and their acronyms (CA = Cagliari; CI = Carbonia-
Iglesias; NU = Nuoro; OG = Ogliastra; OR = Oristano; OT =
Olbia-Tempio; SS = Sassari; VS = Medio Campidano), the main
water courses and bodies (blue lines and areas) and the orography
of the region (plains = green; hills = light grey; low mountains =
grey; high mountains = dark grey).

of Sardinia represents a cornerstone for the historical,
cultural and environmental restoration and tourist
valorisation of these territories (Anonymous 2007).

Region-owned forest of Marganai

The region-owned forest of Marganai is located NE of
Iglesias and has a surface area of 3,650 ha, belonging
to three communes: Domusnovas, Fluminimaggiore
and Iglesias (Ente Foreste Sardegna 2010a). Most of
the forest grows on the limestone grounds of the Mar-
ganai massif (fig. 2), and partly on the metamorphic
and granitic substrates of sa Duchessa and Oridda to
the north.

The main peaks of the area are Monte Lisone (1094
m), Monte Nipis (1009 m), Punta Campu Spina
(939 m) and Punta San Michele (906 m).

In the south-eastern part of the forest, near Domus-
novas, is Grotta San Giovanni, one of the largest and
most famous caves of Sardinia (Naseddu et al. 1992;
De Waele 2008). The area is crossed by seasonal wa-
tercourses.

Due to the high oceanity caused by the closeness of
the sea and related winds, the bioclimate of the area
is of the Mediterranean Pluviseasonal Oceanic type
(Angius et al. 2011).

The dominant tree species is Quercus ilex, which cov-
ers a large part of the area. On the warmer and drier
slopes, also Q. suber, used for the production of cork,
and Olea europaea var. sylvestris are found. Plantations
of allochthonous species are also present, including
conifers (Pinus spp.) and broadleafs (Juglans sp., Frax-
inus sp., etc.). In few areas, more hygrophilous species
occur: Populus alba, P nigra, Fraxinus oxycarpa, Salix
alba, S. atrocinerea and Ulmus minor (Angius et al.
2011). Shrublands and garrigues are widespread in
the area, particularly on drier limestone slopes and in
places where grazing took place in the past.

Fig. 2. Outline of the Marganai massif (in the background): from left to right Punta S. Michele (906 m) and Punta Reigraxius (889 m)
(photo by M. Bardiani).
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For further information on the vegetation of the
Marganai massif, see Angius et al. (2011).

Region-owned forest of Montimannu

The region-owned forest of Montimannu, following
the annexion of the Magusu terrains in 20006, has a
surface area of 4,600 ha and belongs to the following
four communes: Domusnovas, Iglesias, Vallermosa
and Villacidro (Ente Foreste Sardegna 2010b). The
area can be divided into two main parts: the northern
one and the southern one. The former (in the com-
mune of Villacidro) falls within the catchment area
of Torrente Leni and is characterised by a meso-Med-
iterranean climate; the latter, which falls within the
communes of Domusnovas, Iglesias and Vallermosa,
is characterised by a thermo-Mediterranean climate
(Ente Foreste Sardegna 2010b).

Both parts differ also in their geomorphology: the
northern one features vertical granitic rock walls and
largely inaccessible areas in continuity with the slopes
of Monte Linas and the Oridda plateau; the southern
one is characterised by more rounded metamorphic
elevations (Ente Foreste Sardegna 2010b).

The highest peaks in the area are Monte Acqua Zin-
nigas (1136 m), Punta Magusu (1023 m) and Monte
Acqua Piccinna (1013 m).

The hydrography of Montimannu reflects the mor-
phology of the area, with abundant surface water dur-
ing much of the year (except during the hottest and
driest months) (Ente Foreste Sardegna 2010b).

The forest cover mainly consists of more or less ex-
tensive patches of holm-oak woodland, particularly
in the southern part, whereas cork oak can be found
on the more exposed slopes (Ente Foreste Sardegna
2010b). Near the watercourses (e.g. Rio Cannisoni),
species of Salix and Alnus can be found. Pinusand Eu-
calyptus plantations are also present in several places.
For further information on the vegetation of the re-
gion-owned forest of Montimannu, see Angiolino &

Chiappini (1983).

Administrative structure

Sardinia was administratively reorganised in 2001 (Re-
gional Law n. 9, 12 of July 2001), with the institution
of four new provinces (Carbonia-Iglesias, Medio Cam-
pidano, Ogliastra and Olbia-Tempio) — which began
operating in 2005 — in addition to the previous four
(Cagliari, Nuoro, Oristano and Sassari). This change
also involved the areas investigated by the present study.
Table 1 lists the communes in which material was col-
lected, with the indication of current and former prov-
inces to which they belong. The boundaries of the cur-
rent provinces are indicated on the map in fig. 1.
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History of entomological researches in the study
area

Count Alberto Ferrero Della Marmora (1789-1863),
envoyed by the Savoia royal family to explore the
main scientific aspects of the island such as its geog-
raphy, geology, flora and fauna, was one of the first
to mention Sardinian insects (Crovetti 1974). His
work stimulated the interest of many of the most
eminent Italian entomologists of the 19" century (cf.
Crovetti 1974). Giuseppe Gené, in Sardinia (Gené
1836, 1839) on behalf of king Carlo Alberto, visit-
ed, amongst other places, the Iglesias area, where he
also collected some new species. In 1872, Raffaello

Tab. 1. List of communes in which surveys were carried out by
CNBFVR during 2003-2008. For each commune, respective
provinces are listed according to both administrations: the cur-
rent one and that prior to 2005. The strict study area falls within

the five communes marked with "*".

Commune Current province Prf)vince
prior to 2005

Ala dei Sardi Olbia-Tempio Sassari
Arborea Oristano Oristano
Arbus Medio Campidano  Cagliari
Budduso Olbia-Tempio Sassari
Buggerru Carbonia-Iglesias Cagliari
Burcei Cagliari Cagliari
Cabras Oristano Oristano
Cossoine Sassari Sassari
Desulo Nuoro Nuoro
Domus de Maria Cagliari Cagliari
Domusnovas* Carbonia-Iglesias Cagliari
Fluminimaggiore* Carbonia-Iglesias Cagliari
Fonni Nuoro Nuoro
Gadoni Nuoro Nuoro
Gairo Ogliastra Nuoro
Gavoi Nuoro Nuoro
Gesturi Medio Campidano  Cagliari
Giba Carbonia-Iglesias Cagliari
Gonnesa Carbonia-Iglesias Cagliari
Gonnosfanadiga* Medio Campidano  Cagliari
Iglesias™ Carbonia-Iglesias Cagliari
Lode Nuoro Nuoro
Lula Nuoro Nuoro
Mamoiada Nuoro Nuoro
Monti Olbia-Tempio Sassari
Nurri Cagliari Nuoro
Oliena Nuoro Nuoro
Olmedo Sassari Sassari



Orgosolo Nuoro Nuoro
Padru Olbia-Tempio Sassari
Pattada Sassari Sassari
Pozzomaggiore Sassari Sassari
San Vero Milis Oristano Oristano
Sant'Anna Arresi Carbonia-Iglesias Cagliari
Sant'Antioco Carbonia-Iglesias Cagliari
Santa Giusta Oristano Oristano
Seui Ogliastra Nuoro
Seulo Nuoro Nuoro
Sinnai Cagliari Cagliari
Talana Ogliastra Nuoro
Terralba Oristano Oristano
Urzulei Ogliastra Nuoro
Vallermosa Cagliari Cagliari
Villacidro* Medio Campidano  Cagliari
Villagrande Strisaili ~ Ogliastra Nuoro
Villanovatulo Cagliari Nuoro

Gestro, during an expedition to Sardinia, collected an
endemic heteropteran water-bug near Iglesias, which
was later described by Tamanini (1947) as Velia sarda.
During his travels on the island, Pietro Bargagli col-
lected beetles in the areas surrounding Marganai
(Domusnovas and Iglesias) (Bargagli 1870). Magretti
(1880), in the course of his second visit to Sardinia
(1878-1879), also marginally visited the Marganai
territories (Iglesias). One of the most important ex-
plorations of the end of the nineteenth century was
carried out by Achille Costa between 1881 and 1885
during five different expeditions, four of which in-
cluded excursions around Marganai (Crovetti 1970a).
Count Umberto Lostia di Santa Sofia, a Cagliaritan
coleopterist, explored the Iglesiente and Monte Mar-
ganai between 1889 and 1901 (cf. Crovetti 1978).
Among the foreign entomologists, German naturalist
Anton Hermann Krausse frequently stayed in Sar-
dinia between 1906 and 1914, and undertook several
excursions in the area of Marganai (Crovetti 1969).

During the first half of the 20" century, the explora-
tion of Sardinia significantly slowed down (Cassola
1983) despite some important lepidopterological ex-
peditions by Federico Hartig (Hartig & Amsel 1952a;
Vigna Taglianti & Zilli 2008). After the 1950's, re-
newed interest towards the fauna of the island result-
ed in the publication of some important works in the
field of biogeography (Baccetti 1964, 1983; Poggi &
Sbordoni 1996); various authors (e.g. Rivalta 1982;
Baccetti 1983; La Greca 1983) pointed to the differ-

ences existing between the faunistic assemblages of
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SW Sardinia and those of the rest of the island. Final-
ly, it is appropriate to remember the figure of Carlo
Meloni (1950-2009), who was a reference for many
Italian entomologists especially for having collected
Sardinian beetles (but also other orders) during the
past thirty-odd years, also in the areas treated in the
present work (Fancello 2010; Leo 2010b).

Even though few studies had previously specifically
focused upon the arthropods of Marganai and Mon-
timannu, many data have been collected from in and
around these two forests in the last two centuries.
Despite being fragmentary, this information has been
useful for the compilation of faunistic catalogues and
taxonomic revisions (cf. Ruffo & Stoch 2005, 2007).
The Appendix provides a list of publications known
by the author, ordered by taxa, in which sampling lo-
calities situated within or near the forests of Marganai
and Montimannu are cited.

MATERIAL AND METHODS

Sampling

Three sampling sites were chosen at Marganai, S1, S2
and S3 (see section "Sampling sites"), where Malaise
traps (one per site) were set up and activated dur-
ing the period 21.11I-31.X.2006 (from 3.X.2006
the trap at S3 was partly damaged by a flood of Rio
d'Oridda). A 3 x 3 m fence was put up around each
of the traps to protect them from damage caused
by wild boars or other animals. Collecting jars were
emptied once every fortnight.

During the period of activity of the traps, CNBFVR
personnel, sometimes assisted by collaborators from
other institutions (Ufhicio Territoriale per la Biodiver-
sitd, Belluno; Sapienza Universita di Roma, Rome;
Universita della Tuscia, Viterbo) carried out five field
campaigns in the study area, and also visited some
localities in other areas of the island (fig. 1). Table 2
lists people who took part in these field trips.

All the collected material was sorted to order and
family level by CNBFVR technicians. Later it was
dry mounted or kept in 70% ethanol and sent to
taxonomic specialists for identification.

Label information was given for each specimen as
follows: "I" for Italy, region, province (in brackets),
commune, informal locality (place names taken
from the atlas of the Touring Club Italiano (TCI
2004) and/or from IGM topographic maps at scale
1:25,000), altitude, UTM WGS84 coordinates, pe-
riod or date of collection, method, possible ecological
notes, collector/s, research project.

Material collected by CNBFVR before (2003-2005,
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Tab. 2. List of collectors, with acronyms, who took part in fieldwork during the CNBFVR surveys in Sardinia.
Symbols used. P = presence; * = person who managed traps used for long-term sampling during 2003-2005; § = person who managed

traps in the field during 2006.

Acronym  Collector Field trips

IX.03 VI.04 IX.04 III.O6 V.06 VIL0O6 IX.06 XI.06 VI.0O7 IX.07 V.08
AM Alessandro Campanaro - - - - - - - - - -
DA Daniele Avesani - - - - - P P _ - _
DB Daniele Birtele p p p p P P P - P - -
DW Daniel Whitmore P P P P p P - P - - -
EG Enzo Gatti - - P - - - - - - - -
EM Emma Minari P - - - - - - - - - -
FC Francesco Chessa®
FM Franco Mason - - p - - - - - - -
FMa Fabio Mazzocchi - - - - - - - - - -
GC Giuseppe Chessa™
GN Gianluca Nardi - P - - - - - -
MB/MBa  Marco Bardiani - - - P P P - P
MM Maurizio Mei - - - - - P - - _ _ _
MT Mara Tisato P P - - - - - - - - -
MTr Marco Trizzino - - - - - - - - - - P
MZ Marzio Zapparoli - - - - - - - P - _ _
PA Paolo Audisio - - - - - - - - - - P
PCe Pierfilippo Cerretti P P P - - P - - - - -
PCo Paolo Cornacchia - - - P P - - - - - -

see Mason et al. 2006b) and after (V1.2007, IX.2007
and V.2008) the main survey of 2006 was also stud-
ied. A large part of the first collections were made
inside the permanent CONECOFOR-ICP For-
ests monitoring plot SAR1 by means of one Malaise
trap (IX.2003-XI1.2005), one window flight trap
(V1.2004-XI1.2005) and four pitfall traps (V1.2004-
XI1.2005).

Labels of the material collected after 2005 give prov-
ince names according to the new administrative ar-
rangement.

All specimens are kept in the CNBFVR collection ex-
cept for a small part of the identified material, which is
kept in the collections of some of the specialists.

The collecting methods used during the project are
listed hereunder. Tables 3—5 summarize the periods
and sites where the different sampling methods (ex-
cept Malaise traps at sites S1, S2 and S3) were used.

Collecting methods

Various methods, here codified and briefly described,

were used during the project.

- al (collecting at light): nocturnal and crepuscular
insects were collected at light using a 160 W
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mixed light lamp powered by a generator and
hung in front of a white sheet to increase diffu-
sion (cf. Mason et al. 2002: 31, fig. 18). Insects
attracted to the light were collected by means
of tubes containing ethyl acetate. Occasional
collecting also took place in proximity of lamp
posts or other artificial light sources;

- as (soil coring): soil samples were collected with a
square-sectioned corer (5.5 x 5.5 cm and 7.8 cm
high) and later placed in Berlese funnel traps.
This method was used for sampling of oribatid
mites (cf. Migliorini 2009);

- ba (bait): used to collect necrophagous insects,
particularly beetles. The bait consisted of small
pieces of meat mixed with hay, placed in open
plastic tubes (length 20 cm, diameter 7 cm);
these were hidden among stones on the ground
and checked after a few days;

- bt (baited bottle trap for aquatic insects): a sort of
"lobster pot" used to collect aquatic beetles; the
traps were made by cutting the top part off 1.5
L plastic mineral water bottles, and reinserting
the cut off part inside the bottle like a funnel.
The traps were baited with pieces of fresh meat
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placed inside the bottle together with stones used
to anchor the trap to the bottom. The traps were
placed near the banks of streams and lakes and
marked with small floaters;

- bz (glass trunk trap): 33 cl glasses filled with a

mixture of beer and sugar. These traps were at-
tached to tree trunks, and were used mainly to
collect saproxylic hover-flies (Diptera, Syrphi-
dae), which are attracted to sugary substances
(cf. Birtele 2011a). Specimens were removed on
a daily basis from traps, but in cases where the
traps were not checked for more than 24 hours
table salt was added to the solution for the pres-
ervation of specimens;

- cn (car net): this method was used only occasional-

ly, and consisted of a hand net held outside the
window of a slow-moving vehicle along short
stretches of forest tracks;

- dc (direct collecting): direct collecting with forceps

and pooters or directly by hand, mainly of ar-
thropods occurring under stones or bark;

- lt (light trap): light traps are based on the same prin-

ciple as window flight traps, from which they dif-
fer by the presence of a UV tube (15 W) placed
vertically at the intersection of the two plexiglass
panels. The lamp switches on automatically at
dusk and is powered by a rechargeable battery
(12 'V, 7.2 Ah). Ethyl acetate was used as kill-
ing agent, placed in a small container within the
main collecting jar. The traps were mainly placed
in open areas and ecotones for the sampling of
moths, and were emptied once a day or once
every few days;

- mt (Malaise trap): Malaise traps are particularly ef-

ficient for capturing good flying insects such as
Diptera and Hymenoptera, but also collect other
taxa (e.g. Arachnida, Odonata, Coleoptera, Lepi-
doptera). The trap is a tent-like structure (length
180 cm, maximum height 170 cm, width 115
cm) made of a light but resistent fabric, open at
the sides and with a central intercepting barrier.
All parts are black except for the roof, which is
white in order to let the sunlight through and
attract the intercepted insects towards the col-
lecting jar, fixed to the highest end of the trap
and filled with 70% ethanol as a killing agent (cf.
Mason et al. 2002: 31);

- nc/nz (hand net on vegetation previously sprayed

with a sugary solution): a saturated sugar and wa-
ter solution (nz) or Coca-Cola (nc) are used as a
bait (mainly for Diptera) by spraying them with
a mister on foliage exposed to the sun. In many
habitats, this method can be very helpful to col-

lect rare species that would be difficult to detect
otherwise (cf. Birtele 2011a);

- nt (hand net): an insect net consisting of a 30-40

cm diameter frame and telescopic handle, mainly
used for collecting Odonata, Orthoptera, Cole-
optera, Diptera, Hymenoptera and Lepidoptera;

- oe (entomological umbrella): this method consists

of a square piece of white fabric (60 cm edge)
stretched between two wooden batons, used to
collect insects (mainly beetles) falling off beaten
vegetation;

- pt (pitfall trap): pitfall traps used during this survey

consisted of a pair of plastic glasses (top diameter
8.5 cm, height 11 c¢m, capacity 33 cl) placed one
inside the other. The first glass was buried so that
its top edge was level with the ground; the sec-
ond glass was three-quarter filled with a saturated
white wine vinegar and salt solution. Both glasses
were punctured at about 2 ¢cm from the rim to
avoid overflow of specimens in case of rain (cf.
Mason et al. 2002: 30). Pitfall traps were used to
collect ground-dwelling arthropods;

- sn (sweep net): an insect net made of a circular met-

al frame (diameter 36 cm) supporting a thick,
shallow fabric sac, with a wooden handle. Sweep
nets were used to collect small beetles and flies
occurring on herbaceous and bushy vegetation;

- vg (sieve): 30 cm diameter sieves were used to col-

lect arthropods from the leaf litter and superficial
soil strata (Mason et al. 2002: 32);

- wn (water net): aquatic nets — consisting of a sol-

id semicircular frame (base 30 cm, height 19
cm, thickness of rim 3 ¢cm) and welded handle
supporting a resistant, fine-meshed net — were
used to collect macroinvertebrates (crustaceans,
Odonata larvae, beetles, water-bugs, etc.) in the
aquatic habitats of the study area. In many cases a
small metal colander (15 cm diameter) was used
in its place, for handiness;

- wt (window flight trap): window flight traps are in-

terception traps used to collect flying insects that
have a tendency to fall after hitting an obstacle.
The traps used during this project consisted of
crossed rectangular plexiglass panels (40 x 60
cm) with a large funnel (diameter 42 ¢cm) and
collecting jar (filled with 70% ethanol) attached
below them. An upside-down funnel or a square
piece of plexiglass were placed on top of the pan-
els to prevent rain water from filling the jar. The
traps were hung to branches at a height of about
1.5-2 m in wooded areas, for the collection of
xylophagous and saproxylic beetles (cf. Ranius &
Jansson 2002; Alinvi et al. 2007).
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Sampling sites

Samples were collected from 89 sites inside the study

area. In four of these (S1, S2, $3 and SAR1) sampling

was carried out over long periods, whereas in the oth-
ers collecting was occasional or lasted only a few days.

Localities from outside the study area consist of 21

sites along the Sulcis-Iglesiente coast and 59 sites in

various parts of the island (fig. 1).

The following tools were used for a precise localiza-

tion of sampling sites:

— Garmin eTrex Vista GPS for obtaining UTM
coordinates in WGS84 when satellite signal was
available;

— IGM topographic maps series 25 (scale 1:25,000)
and 50 (scale 1:50,000) to establish UTM co-
ordinates (subsequently converted to WGS84),
altitudes, place names and for the mapping of
sites;

— Google Earth (versions 2007-2010) for UTM co-
ordinates and altitudes (http://www.google.com/
intl/it/earth/index.html);

— 1:200,000 atlas of the "Touring Club Italiano"
(TCI 2004) for official place names.

The morphological and vegetational characteristics
of the four sites in which long term sampling was
carried out are briefly described hereunder. The re-
maining sites of the study area are grouped together
according to the geographical sub-areas to which
they belong, each of which is also briefly described
(within each grouping sampling sites are listed from
north to south and from east to west). These sam-
pling sites are shown on IGM extract maps in figs
10, 11 and 17.

A full list of the sampling sites is provided in tabs 3-5,
while tab. 6 lists localities where part of the material
collected carries label information differing from the
reference data for that locality.

S1 - near colonia Beneck (figs 3, 17)

The site is located in a small valley adjacent to the
mule-track connecting ex colonia Beneck (an old
summer colony building) and the forestry station of
Case Marganai. The Malaise trap was set up at this
site at the forest's edge, among shrubby vegetation.
The vegetation of the area can be classified within the
Sardinian calcifugous thermo-Mediterranean cork
oak series (Galio scabri-Quercetum suberis), which oc-
curs throughout the whole northern area and parts
of the southern area (Punta Serra Pirastu and Punta
s'Ixi) of Marganai (Angius et al. 2011). Cork oaks are
commercially exploited in the area (cf. Vogiatzakis &
Careddu 2003; Vogiatzakis et al. 2005; RAS 2007).
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Fig. 3. Site S1, near colonia Beneck, 4.IX.2007 (photo by M.
Bardiani).

$2 — sa Duchessa (figs 4, 17)

This site corresponds to a highly degraded and aban-
doned mining area that includes the ruins of the min-
ing village of "sa Duchessa", situated in the heart of
the Marganai forest. The Malaise trap was placed in
a clearing close to a ruined house, slightly elevated
compared to a large underlying open area covered by
sparse vegetation typical of abandoned mining sites
(Bacchetta et al. 2007; Angius et al. 2011) and several
tall specimens of Foeniculum vulgare. The surroun-
ding arboreal vegetation mainly consists of Quercus
ilex.

$3 — Valle Oridda (figs 5, 10)

This site is situated at the centre of a plateau char-
acterised by a vast secondary garrigue of Cistus and
other xerophilous plants. The Malaise trap was po-
sitioned near the left bank of Rio d'Oridda, among
shrubby vegetation and some specimens of Pinus
and broadleafs (see section "Marganai, northern part
(Oridda)"). In the period 22-25.111.2006, a light
trap was placed near the Malaise trap. This was one
of the sites most visited by CNBFVR personnel dur-
ing the surveys.



INTRODUCTION

Fig. 4. Malaise trap S2, sa Duchessa, 23.111.2006 (photo by M.
Bardiani).

—_—

Fig. 5. Malaise trap S3, Valle Oridda, 24.V.2006 (photo by D.
Birtele).

SAR1 - CONECOFOR plot (figs 6, 17)

This site corresponds to the permanent level I moni-
toring plot of the CONECOFOR-ICP Forests net-
work (Cocciufa 2011), which is situated close to the
Case Marganai forestry station within an ancient
holm oak coppice belonging to the association Vibur-
num-Quercetum ilicis and growing on a mainly south-
facing slope (Mason et al. 2006b). The shrub layer
is characterised by Zlex aquifolium. Within the plot,
which is delimited by a metallic fence (surface area
2,500 m?) and accessible only by authorised workers,
a Malaise trap, a window flight trap and four pitfall
traps were placed.

Fig. 6. Holm oak forest near the CONECOFOR-ICP Forests
plot SAR1, 4.IX.2007 (photo by M. Bardiani).

Monte Linas (fig. 10)

C57 - Pizzu Cane, 339 m; C27 - M. Idda, 474 m;
C28 - sa Pta de s'Erbaceu, 744 m; C53 - Pta su Fi-
lixi, 780 m; C54 - Genna su Padenti, 853 m; C55 -
Genna Mirratta, 793 m; C29 - Genna Mirratta, 794
m; C56 - Genna sa Xirra, 847 m; C30 - dint. Ovile
Linas, 710 m.

The limestome massif of Monte Linas, the highest of
the Iglesiente (P.ta Perda de sa Mesa, 1236 m), rises to
the north of Marganai. The surveyed sites are mainly
located in proximity to the dirt road that from the
town of Gonnosfanadiga follows a south-westerly di-
rection up to about 880 m, then descends the south-
ern slope of the massif towards Ovile Linas.

The altitude of sampling sites varied between 339 m
(C57) and 853 m (C54), the main investigated habi-
tats being open xerophilous meadows (fig. 7) belong-
ing to the Corso-Sardinian calcifugous meso-Medi-
terranean holm oak series and the Sardinian thermo-
Mediterranean holm oak series (cf. RAS 2007). The
tree cover is thicker near Genna Mirratta (C55),
which includes cooler, more shaded habitats with a
small surface stream. Collecting at Ovile Linas (C30)
took place inside an artificial water basin.

Montimannu, northern part (Rio Cannisoni —
Torrente Leni) (figs 10, 11)

C25 - Canale Monincu, 450 m; C24 - R. Canniso-
ni, 463 m; C22 - R. Cannisoni, 372 m; C23 - R.
Cannisoni, 401 m; C19 - R. Cannisoni, 375 m; C21
- R. Cannisoni, 376 m; C46 - R. Cannisoni, 400 m;
C20 - R. Cannisoni, 382 m; C18 - R. Cannisoni,
390 m; C83 - Pta Magusu, Cantina Ferraris, 367 m;
C74 - dint. T. Leni, 300 m; C32 - L. di Montiman-
nu, 255 m; C36 - dint. L. di Montimannu, 256 m;
C50 - C. Sarais, 251 m; C49 - T. Leni, 300 m; C10
- dint. Pta piscina Argiolas, 282 m; C58 - dint. Pta
piscina Argiolas, 282 m; C12 - Can.li s'Otti, 520 m;
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Fig. 7. Habitat near site C53, Punta su Filixi, 12.IX.2006 (photo by M. Bardiani).

C11 - Can.li Serci, 381 m; C75 - dint. Cuccuru sa
Rideli, 550 m; C13 - dint. Pta Pranu Ilixis, 563 m;
C14 - Sedda Pranu Cardu, 549 m.

Rio Cannisoni (fig. 8) is a small torrent originating
from the southern slopes of Monte Linas. In its ini-
tial stretch (named Rio Linas) it forms a series of wa-
terfalls, and its waters converge with those from the
Muru Mannu waterfalls. Further south, the Rio takes
the name of Cannisoni and flows inside a narrow val-
ley separating the granite walls of P.ta Magusu from
the Oridda plateau.

The Rio is slow-flowing, characterised by a stony and
sandy bed partly overgrown by trees. During the sum-
mer it almost completely dries out, and water remains
in small residual pools only. Heavy outbursts of rain
can bring to rapid increases in capacity and flow.

In proximity to Cantina Ferraris, Rio Cannisoni
converges with Rio d'Oridda to form Torrente Leni,
which flows eastward to converge with Fiume Mannu
in the Campidano Plain. Near the town of Villacidro
the torrent is barred by a dam to form the artificial lake
"Lago di Montimannu" (fig. 9). This lake, the banks
of which are steep and poorly accessible, was sampled
at three sites along its affluents: C36, C49 and C50.
The vegetation growing along the banks of Rio Can-
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nisoni mainly consists of Quercus ilex, Olea euro-
paca var. sylvestris, Arbutus unedo, Nerium oleander,
Cistus sp. and Asphodelus sp. Eucalyprus plantations
are present downstream of Cantina Ferraris, near the
forestry station. The association Hyperico hircini-Ca-
ricetum microcarpae, recently described by Bacchetta
& Mossa (2004), occurs along the Cannisoni-Leni.
Near Pra piscina Argiolas (C10) are the ruins of the
Can.li Serci mine, part of the buildings of which have
been restored as the headquarters of the Montiman-
nu forestry yard. Beneath the yard, canalised waters
from the mine form a small stream (C58) that flows
into the Leni after a few hundred metres.

Sites C11-C14 and C75 are located on the north-
facing slopes of the southern part of the Leni's catch-
ment area. Here, the vegetation is mainly shrubby but
includes several pine trees from old plantations. Site
C75, on the other hand, is characterised by a Quercus
suber forest cover. Sedda Pranu Cardu (C14) is a sad-
dle located between the north-facing slopes of the Rio
Leni catchment area and the south-west facing slopes
of Cuccuruneddu; the vegetation of this area consists
of Cistusand Genista shrubs and a mixed forest cover. A
cement water basin, which contained water throughout
the duration of the study, is also present at this site.
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Fig. 8. Rio Cannisoni, 11.IX.2006 (photo by D. Birtele).

Montimannu, southern part (fig. 11)

C37 - dint. Cuccuruneddu, 557 m; C38 - dint.
Cuccuruneddu, 605 m; C39 - Cuccuruneddu, 708
m; C40 - dint. Cuccuruneddu, 609 m; C17 - Pta
Fenu, 373 m; C63 - dint. Pta Fenu, 300 m; C64 -
dint. Pta Fenu, 225 m; C73 - Gutturu Seu, 160 m;
C16 - Gutturu Seu, 174 m; C15 - Gutturu Seu, 140
m; C41 - su Pranu Pirastu, 147 m.

In this area the climatic conditions are more ther-
mophilous with respect to the northern part, and
the vegetation cover is characterised by Cistus, Eu-
phorbia dendroides and Pistacia lentiscus shrubs. Pine
trees, used for old plantations, are also found on
these slopes (C63), where the tree cover is generally
sparse. Sites C37-C39 are situated on mount Cuc-
curuneddu, characterised by outcropping rocks and
partly covered by low maquis and grasslands. Site
C40 is a small cave, narrow and not very deep, on the
eastern slope of Cuccuruneddu.

Site C73 is located on the border of the region-owned
forest within a wide firebreak, and also includes a
water collecting basin. Sites C15, C16 and C41 are
located just outside the Montimannu forest at eleva-
tions lower than 200 m, and are characterised by gar-
rigue with traces of sheep and cow grazing (C15 e

C16) and tilled and untilled fields (C41).

Marganai, northern part (Oridda) (fig. 10)

C07 - dint. Planargia - Scoveri, 625 m; C81 - Valle
Oridda, 643 m; C47 - Valle Oridda, sorgente, 590
m; C08 - Valle Oridda, pineta, 595 m; S3 - Valle
Oridda, 592 m; C26 - Bega d'Aleni, 621 m; C60
- dint. Gutturu Abis, 580 m; C48 - Pta Piloni de
sa Figu, 750 m; C09 - su Barracconi, 740 m; C59 -
dint. Monte Anzeddu, 500 m.

Oridda is a vast granitic area (Barca & Di Gregorio

Fig. 9. Site C50, C. Sarais, 9.IX.2006. At the centre of the picture
is the artifical lake "Lago di Montimannu" (photo by M. Bardiani).

1993) formed by a series of heights surrounding a
small plateau (Valle Oridda), and constitutes the
most northern part of Marganai. The area is delim-
ited by the slopes of Monte Linas to the north, and
by the deep valley of Rio Cannisoni, which separates
it from the Magusu mountain group, to the east.
The Oridda plateau is crossed by the homonymous
torrent Rio d'Oridda, which originates from Monte
Lisone (1082 m) and forms the Piscina Irgas water-
falls before converging with Rio Cannisoni further
downstream.

The plateau is covered by an extensive Cistus garrigue
(including other xerophilous plants such as Lavan-
dula sp. and Asphodelus sp.) surrounded by conifer
(Pinus radiata and P pinaster) and broadleaf (Juglans
sp., Fraxinus sp., Alnus sp. and Eucalyptus sp.) planta-
tions dating back to the last century (Ente Foreste
Sardegna 2010a). Arbutus unedo is abundant in the
low maquis surrounding the plateau.

Sampling sites of open areas with bush and shrub
vegetation (Cistus sp., Ferula communis, Euphorbia
sp.) are C26 (fig. 12), S3 (Malaise trap set up on the
plateau, on the left bank of Rio d'Oridda), C07 and
C81 (Malaise trap positioned close to inflorescences
of Ferula communis). The main tree species surround-
ing this environment, apart from the artificial planta-
tions, are Quercus ilexand Q. suber. Sampling was also
carried out in one of the pinewoods of the Oridda
plateau (C08) with a window flight trap and pitfall
traps, as well as in a residual pool of Rio d'Oridda
close to a small patch of Q. ilex woodland.

The sites sampled near Monte Anzeddu (C59 and
C60, fig. 13) were located alongside a dirt road
bordering the mountain mainly on its north-facing
(therefore cooler) slopes, in proximity to small runoff
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Fig. 10. Sampling sites of Monte Linas, Oridda and Rio Cannisoni (IGM topographic map, scale 1:50,000, series 50, E. [= sheet] 546 "Gu-
spini”, E 547 "Villacidro", F. 555 "Iglesias” and E 556 "Assemini"). Reproduced with permission (authorisation n. 6616 of 10.12.2010)
from Istituto Geografico Militare. The yellow line is the border of the region-owned forest. For sampling site codes see tab. 3.
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Fig. 11. Sampling sites of Torrente Leni and the southern part of Montimannu (IGM topographic map, scale 1:50,000, series 50, E. [=
sheet] 546 "Guspini", E 547 "Villacidro", . 555 "Iglesias” and F. 556 "Assemini"). Reproduced with permission (authorisation n. 6616 of
10.12.2010) from Istituto Geografico Militare. The yellow line is the border of the region-owned forest. For sampling site codes see tab. 3.
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channels. Brief samplings were carried out also inside
a degraded holm oak wood (C48) and among the
shrubby vegetation alongside the dirt road (C09).

Marganai, central-south-eastern part (sa Duches-
sa) (fig. 17)

C69 - dint. sa Duchessa, 350 m; S2 - sa Duchessa,
371 m; C68 - dint. sa Duchessa, 320 m; C31 - L.
Siuru, 322 m; C34 - Rio sa Duchessa, 270 m; C61
- dint. Pta su Fenu, 250 m; C06 - Grotta di San
Giovanni, 325 m.

This area comprises the sampling sites around the
stream Rio sa Duchessa, which was dry during the
whole study period (March—November) in 2006. All
sites are easily accessible from the road connecting
sa Duchessa to Domusnovas, which crosses the San
Giovanni caves (Grotte di San Giovanni) (a stretch
which is now closed to vehicles).

The extensive holm oak forest is a mosaic of closed
(C68 and C69) and more open (S2, C34) (fig. 14)
areas, in some cases interspersed with Olea europaea
var. sylvestris shrubs (C31, C61). A small dammed
lake, Lago Siuru (C31), is present in the area (figs
15, 16). The long axis of the lake is oriented in a NE-
SW direction, and a thick Zjpha reedbed grows on
its upper side. The terrestrial vegetation around the
lake is represented by Cistus and various other shrubs,
Quercus ilex and Olea europaea var. sylvestris. Just up-
stream of the lake is a small meadow with plants of
Mentha sp., crossed by a small tributary; this small
stream was already dry by the end of May (2006),
by which time the meadow was also drying up. The

Fig. 12. Blooms of Cistus monspelliensis and Ferula communis
at site C26, Bega d'Aleni, 24.V.2006, with Monte Linas in the
background (photo by M. Bardiani).
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Fig. 13. Site C60, near Gutturu Abis, 10.X1.2006 (photo by M.
Bardiani).

area is frequently grazed by ovines. Two Malaise traps
(20-24.V.2006; 12-17.VIL.2006) and a light trap
(20-24.V.2006) were set up at this site.

At sa Duchessa (S2), the ruins of the homonymous
miners' village, abandoned after the interruption of
mineral extraction, are scattered among the holm oak
wood. Here, the typical azonal vegetation of aban-
doned mining sites is abundant (Angiolini & Bac-
chetta 2003; Angius et al. 2011).

The semi-active cave of Grotta San Giovanni s situa-
ted north-west of Domusnovas in the ceroid limesto-
ne of the Gonnesa Formation (Naseddu et al. 1992),

Al

Fig. 14. Site C34, bed of Rio sa Duchessa, 18.VI1.2006 (photo
by M. Bardiani).
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and is crossed by Rio sa Duchessa. During the present
research, samples were collected at the northern en-
trance of the cave (C06), and only marginally inside it.

Marganai, south-western part (fig. 17)
C52 - dint. S. Benedetto, 550 m; C51 - Pta Cam-
pu Spina, dint., 760 m; C84 - S. Benedetto, 500 m;

C80 - M.ti Marganai, Miniera Reigraxius, 465 m;
C43 - Conca Margiani, 725 m; C42 - Conca Mar-
giani, 750 m; C44 - Conca Margiani, 700 m; C45
- dint. Pta Genna Ollioni, 750 m; C79 - M.ti Mar-
ganai, dint. Reigraxius, 700 m; C78 - dint. Conca
Margiani, 674 m; C35 - "Mamenga", 610 m; C71
- dint. Pta Genna Ollioni, 650 m; C72 - dint. Pta

Fig. 15. Site C31, Lago Siuru (view from the dam), 15.X1.2006 (photo by M. Bardiani).

Fig. 16. Site C31, Lago Siuru (view from upstream of the lake), 20.V.2006 (photo by M. Bardiani).
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Planotzara, 309 m; C33 - dint. Pta Planotzara, 360
m; C70 - dint. Case Marganai, 660 m; C01 - Case
Marganai, 725 m; C02 - Pta Serra Pirastu, 656 m;
SARI - Marganai, plot CONECOFOR SAR1, 700
m; S1 - dint. colonia Beneck, 636 m; C85 - Mar-
ganai, 540 m; C05 - P.ta Cungiaus, 636 m; C82 -
Monti Marganai, Tintillonis, 480 m; C04 - dint. Pta
Cungiaus, 525 m; C03 - Vecchia Cantoniera Mar-
ganai, 491 m; C62 - Prta S. Michele, 906 m; C77
- dint. Case Marganai, 650 m.

Most of the sampling sites in the south-western part
of Marganai are characterised by holm-oak woodland.

Cork-oak woodland is found at Pta Serra Pirastu
(C02) and colonia Beneck (S1), whereas P.ta Cung-
iaus (C04 and C05) and Conca Margiani (C42 and
C43) are covered by low maquis with Helichrysum
sp. and Euphorbia dendroides and peak maquis, re-
spectively. The forestry station Case Marganai (C01),
which also includes a botanical garden, is located in
this part of the forest.

Three sites (C51, C52 and C84), located outside
the south-western border between the village of San
Benedetto and P.ta Campu Spina, were also investi-
gated, mainly in maquis and garrigue habitats.

Fig. 17. Sampling sites of sa Duchessa and the south-western part of Marganai (IGM topographic map, scale 1:50,000, series 50, E. [=
sheet] 546 "Guspini" and F. 555 "Iglesias"). Reproduced with permission (authorisation n. 6616 of 10.12.2010) from Istituto Geografico
Militare. The yellow line is the border of the region-owned forest. For sampling site codes see tab. 3.
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Tab. 3. List of the sampling sites located within the study area, and of collecting methods used at each site (for S1, S2, S3 and SAR1 see also "Material and Me-
thods"). The last column indicates the figure in which each site is mapped.

Abbreviations and symbols. * = see tab. 6; al = collecting at light; as = soil coring; ba = bait; bt = baited bottle trap for aquatic insects; bz = glass trunk trap; C.
Casa [= house]; Can.le = Canale [= canal]; Can.li = Canali [= canals]; cn = car-net; dint. = dintorni [= surroundings of J; L. = Lago [= lake]; It = light trap; loc.
localita [= locality]; M. = Monte [= mount]; M.ti = Monti [= mounts]; mt = Malaise trap; Pta = Punta [= peak]; pt = pitfall trap/s; R. = Rio [= stream/torrent];
ra = various collecting methods (direct collecting/hand net/sweep net/entomological umbrella/aquatic net); S. = San; sorg. = sorgente [= spring]; T. = Torrente [=
torrent]; vg = sieve; wt = window flight trap.

C02*  Iglesias Prta Serra Pirastu 656 32S 463237 4355678 ra  as;lgra

—_
~

Q
=
o
—
~

04 Iglesias dint. Pta Cungiaus 525 32S 462270 4354986

Q
=]
=Y

*
—
~

Domusnovas Grotta di S. Giovanni 325 325467900 4354891 ra ra ra; vg

pineta [~ 595 325 466970 4362400 WS

newood] wt

Q

08  Domusnovas Valle Oridda

—_
(=}

|

10 Villacidro dint. Pta piscina Argiolas Serbaroio [~ 282 328 472049 4360081 ra ra ra Igra Igra

water reservoir]

@]
]
o
—
—

Villacidro Can.li s Orti vesante destro [= ) 350 471690 4359611 al

right slope]

@)

—_
—_

0

14 Domusnovas Sedda Pranu Cardu 549 32S 470926 4358924 mt; ra ra It; ra

0

16  Domusnovas Gurturu Seu 174 32S 471577 4355716

t
S

—
—

0

18 Villacidro R. Cannisoni 390 32S 469095 4362383

..‘
IS
-
IS
=
o
o
IS
IS
J
o
-
I
—
(=)

0

20  Villacidro R. Cannisoni 382 32S 468980 4362541

..,
o
-
o
—
(=]

sorg. s'acqua
Frischedda

0

22 Villacidro R. Cannisoni 372 32S 468391 4362826

..,
IS
-
o
-
o
—
(=)

radura dint. inizio

rio [= clearing

@)

24 Villacidro R. Cannisoni 463 328 468463 4363150 ra ra 10

near beginning
of Rio]

26  Domusnovas Bega d'Aleni 621 328 467855 4361336 ba;ra aljra ra 10

0

strada per [= road

0

28  Gonnosfanadiga sa Pta de s'Erbaceu 744 32S 465989 4368410 ra 10

to] M. Linas

@)

30  Gonnosfanadiga dint. Ovile Linas 710 32S 466346 4365201 ra ra 10

@)

32 Villacidro L. di Montimannu diga [= dam] 255 32S 475380 4363486 ra 11
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greto del [= bed
of ] R.

@)

34 Domusnovas R. sa Duchessa 270 328 466700 4356979 ra 17

lungo [=
alongside] T. Leni

0

36 Villacidro dint. L. di Montimannu 256 32S 474156 4363150 ra ra ra 11

C38*  Iglesias dint. Cuccuruneddu 605 32S 472402 4357958 ra 11

C40*  Iglesias dint. Cuccuruneddu grotta [= cave] 609 328 472512 4357946 ra 11

0

42 Iglesias Conca Margjani 750 32S 462440 4356936 ra 17

radura lungo
44 Iglesias Conca Margiani strada [= clearing 700 32S 462635 4356866 as; ra ra as 17

near road]

0O

Q

46 Villacidro R. Cannisoni 400 32S 468858 4362543 ra 10

Q

48  Domusnovas Pta Piloni de sa Figu 750 32S 465958 4360742 ra 10

@)

50  Villacidro C. Sarais 251 32S 474215 4361145 ra 11

@)

52 Iglesias dint. S. Benedetto 550 32S 459499 4358405 ra 1

54 Gonnosfanadiga - [inas Gennasu 853 325 465485 4367656 ra 10
Padenti

@)

@)

56  Gonnosfanadiga M. Linas, Genna sa Xirra 847 32S 464114 4366023 ra 10

rigagnolo [=

@]

58  Villacidro dint. Pta piscina Argiolas 282 32S 472049 4360081 ra;le rayvg

-
I

—_
—_

small stream

C60  Domusnovas dint. Gutturu Abis 580 325 468140 4360761 ra; vg 10
C62  Iglesias Pta S. Michele 906 32S 465910 4354561 ra 17

Co4*  Iglesias dint. P.ta Fenu 225 32S 471850 4356980 ra 11

0

66 Buggerru dint. Grugua 530 325454376 4359900 ra; vg 1

C

68  Domusnovas dint. sa Duchessa 320 32S 466164 4358209 ra; vg 17

@

70 Iglesias dint. Case Marganai 660 32S 463341 4356196 cn ra; vg 17

@

72 Domusnovas dint. Pta Planotzara 309 325465718 4356515 as; 1a; vg 17

eucalipteto [= Fu-
calyptus plantation]

@]

74 Villacidro dint. T. Leni 300 328 469793 4361088 ra 10
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@

76 Villacidro Villacidro 223 32S 477968 4367537 ra bt 1

0

78  Iglesias dint. Conca Margiani 674 32S 462534 4356659  al;ra 17

M.ti Marganai, Miniera

@)

80  Domusnovas 465 32S 464160 4357039 ra 17

Reigraxius

@)

82  Iglesias M.ti Marganai, Tintillonis 480 328 462590 4355061 bz mgra 17

@)

84  Iglesias S. Benedetto 500 328459882 4357019 ra 1

w

1 Iglesias dint. colonia Beneck 636 328 462391 4355441 ra ra ra 17

w

3* Domusnovas Valle Oridda 592 32S 466973 4362228 ra It; ra ra ra ra ra ra 10

Tab. 4. List of sampling sites located outside the study area (south-western Sardinian coast), and of the collecting methods used at each site.
Abbreviations. dint. = dintorni [= surroundings of; pt = pitfall trap/s; R. = Rio [= stream/torrent]; ra = various collecting methods (direct collecting/hand net/

sweep net/entomological umbrella/aquatic net); S. = Santa.

>

>

02  Arbus Marina di Arbus 10 328 454504 4383252

,.‘
o
=
o

A04  Arborea Stagno di s'Ena Arrubia 0 328 462842 4408878

=
Y
=
Y

A06  Buggerru Cala Domestica 10 328 446540 4358436

-
&
-
I

>

08  Arbus Capo Pecora 15 328 446760 4367599

-
I

>

10 San Vero Milis  sa Marigosa, spiaggia [= beach] 5 32T 448490 4432720 ra

spiaggia di [= beach
of] Su Portu

>

12 Domus de Maria Torre di Chia 1 328 490072 4305296 pt ra

>

14 Sant'Anna Arresi Porto Pino stagno [= pond] 1 32S 467213 4312063 ra

>

16  Gonnesa Fontanamare 3 32S 451423 4348717 ra

>

18  Sant'Antioco Stagno di S. Caterina 0 32S 455569 4326716 ra

abbeveratoio [=

drinking trough]

5

0  Giba dint. Villarios 5 325 463710 4323263 ra
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Tab. 5. List of sampling sites located outside the study area (inland), and of the collecting methods used at each site.

Abbreviations and symbols. * = see tab. 6; ba = bait; Cant. = Cantoniera [= roadhouse]; d.c.n. = Diramazione Centrale Nuorese road; dint. = dintorni [=
surroundings of |; E = Fiume [= river]; L. = Lago [= lake]; loc. = localita [= locality]; It = light trap; M. = Monte [= mount]; mt = Malaise trap; N. = number;
N.S. = Nostra Signora; Pta = Punta [= peak]; Pte = Ponte [= bridge]; pt = pitfall trap/s; R. = Rio [= stream/torrent] ; ra = various collecting methods (direct
collecting/hand net/sweep net/entomological umbrella/aquatic net); S. = Sant'; sorg. = sorgente [= spring]; SS = Strada Statale [= state road]; T. = Torrente
= torrent].

—

G02 Oliena Pta sos Nidos 986 32T 536075 4456422 ra

G04  Orgosolo Orristillai 947 32T 529688 4446725 ra

dint. M. Tonneri, sorg.

GO6  Seui Nuletta

892 325 531716 4412341 ra I; ra

GO08  Seui dint. M. Tonneri 919 328530651 4412895 ra

G10  Seui Foresteria Montarbu 867 32S 534040 4413461 ra lt; ra

G12 Burcei dint. Burcei 631 328 528639 4356088 ra

G14 Burcei dint. Pta Serpeddi 785 328 526996 4356738 ra

G16 Monti R. de s'Eleme SS389 466 32T 530202 4509958 ra

G18 Budduso dint. Budduso 643 32T 522732 4494482 ra

G20 Cossoine grotta "sa Ucca ¢ su Peltusu” 595 32T 472830 4477940 ra

G22  Pozzomaggiore dint. Pozzomaggiore 440 32T 471675 4471701 ra

G24  Cossoine grotta "Sorigalza" 365 32T 474540 4472976 ra

S$S389 km 125+I11 direzione

Fonni

G26  Mamoiada 829 32T 523595 4445679 ra

G28* Gavol N.S. d'Ttria torrente [= torrent] 828 32T 521606 4446736 ra

G30 Olmedo dint. M. Nurra 55 32T 443514 4505943 ra

G32  Gesturi Giara di Gesturi 560 328 499568 4399504 ra

dint. L. di Gusana, loc.

G34  Gavoi Conchedda

655 32T 516827 4443507 ra

G36 Lula dint. Lula 530 32T 542525 4480254 ra
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G38  Urzulei dint. Passo Genna Silana 989 32T 543187 4444558 ra

G40  Gairo dint. M. Perda Liana 1060 328 535438 4418611 ra

Vll.l ag'rfinde dint. L. Alto del Flumendosa strada per [,= road
Strisaili to] Perda Liana

Q

‘
NS}

814 32T 536520 4421100 ra

G44  Desulo R. Aratu 958 32T 521882 4431913 ra

o
S
[
Q
o
o

B

F. Flumendosa riva [= bank] 402 325 516364 4416019 ra

)
S
)
w
I

=
]

dint. Sadali 780 328 523700 4408453 ra

Tharros 9 328 452048 4414023 ra

G50 Cabras

Q
O
0
©
o
£

dint. M. Tonneri 825 32S 533277 4411585 mt

lecceta [= holm
oak forest]

0
o
N
Q
B
3

M. Tonneri 1020 328 530263 4415529 pt

)
N
2
v
a
£

Seui 800 328 527585 4409970

-
=

Monte Olia 382 32T 527799 4511662

[®)
Al
&
<
9
2

=
&

1S
&
(o))
-t
o
I~
-t
a
o
o
o
Q
(o
o.
o]
=y
o
1%]
]
w
]
o
o
]
=)
o
~
w
—
w
o
o
s
lon
%]
)
N
<
e
1%
o
[a
]
17
]
o
o
lon
(o)
1%]
]
I~
-t
o
B
(o)
]
)
(o]
(g
o
oL
o
=}
aQ
~t
o
w
(=g
=
=

=
-
S
=8
&
=
&
B.
S
e,
3
5
3
5
3
o,
3
=2,
.
5
5
a

>

Abbreviations. dint. = dintorni [= surroundings of]; loc. = localita [= locality]; M. = Monte [= mount]; M.ti = Monti [= mounts].

C40  Villacidro, grotta dint. Cuccuruneddu

C64  Villacidro, dintorni Punta Fenu, 225 m

0

02 floc. "ha galleria’] €82 Marganai, Tinillonis, 430 m, UTM 325 463010 4355249

0

06 Domusnovas, M.ti Marganai, dint. Grotta S. Giovanni Iglesiente, Domusnovas, Valle d'Oridda, 643 m s.l.m., N39.24825
E8.35884

w
(SN

Iglesiente, Domusnovas, Laghetto Siuru, 307 m, UTM 328 467069
4357928

@)

31
GO07  Seui, dint. M. Tonneri, Salicca iei su de

@)

38  Villacidro, dint. Cuccuruneddu, 605 m

G29  Gavoi, dintorni Sa Itria, fontana Su Gaddu
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APPENDIX

Literature sources, listed alphabetically according to taxon, containing data on arthropods from the region-owned forests
of Marganai and Montimannu and neighbouring areas (communes of Domusnovas, Fluminimaggiore except coastal areas,
Gonnosfanadiga, Iglesias except coastal and southern areas, and Villacidro). The nomenclature and systematics follow de Jong
(2011) with the exception of the orders Homoptera (Stoch 2003) and Lepidoptera (Balletto et al. 2007; luli & Zilli 2011; Triberti
& Braggio 2011), and the families Scarabaeidae (Carpaneto et al. 2011), Hydrochidae, Hydrophilidae, Platypodidae, Scolytidae,

Sphaeridiidae and Spercheidae (Stoch 2003).

Symbols used. * = reference that only contains records from neighbouring areas of the region-owned forests of Marganai and
Montimannu; (?) = reference that mentions species not present in Sardinia (cf. de Jong 2011).

Taxa References
Arachnida
Acari Pesce 1981%; Cassola 1982; Bader 1983*; Bernini & Avanzati 1983; Gerecke
1991*, 1996%; Gerecke & Di Sabatino 1996*; Grafitti & Merella 2008%;
Migliorini 2009; lori & De Felici 2011
Araneae Costa 1882*, 1885*; Garneri 1902*; Fiori 1962*; Cerruti 1968; Puddu & Pirodda

1974; Cassola 1982; cf. Rivalta 1982*; Grafitti & Merella 2008; Trotta 2011
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Opiliones Roewer 1953; Brignoli 1968*; Cassola 1982; f. Rivalta 1982; Marcellino
1983; Grafitti & Merella 2008*
Pseudoscorpiones Costa 1885*; Krausse 1912a*; Lazzeroni 1969*; Beier 1973*; Mahnert 1976;
Gardini 1980; Callaini 1982*, 1983a, 1983b; Gardini 2000%, 2008; Grafitti &
Merella 2008; Gardini 2011
Scorpiones Fanzago 1872*; Di Caporiacco 1950%; Vignoli 2011
Chilopoda Silvestri 1898*; Restivo de Miranda 1976; cf. Rivalta 1982*; Zapparoli 1982;
Minelli 1983; Minelli & lovane 1987; Grafitti & Zapparoli 1995; Zapparoli &
Minelli 2007; Grafitti & Merella 2008; Fancello et al. 2009*; Zapparoli 2009,
2011
Diplopoda Costa 1882, 1883%; cf. Puddu & Pirodda 1974; Strasser 1974, 1980 cf.
Cassola 1982; cf. Rivalta 1982*; Grafitti & Merella 2008
Entognatha
Collembola Cassagnau & Delamare Deboutteville 1953; Cerruti 1968; Puddu & Pirodda
1974; Cassola 1982; cf. Rivalta 1982*; Dallai 1983; Grafitti & Merella 2008
Diplura Condé 1953; Pagés 1953; Cerruti 1968; cf. Puddu & Pirodda 1974; Cassola
1982; cf. Rivalta 1982*; Grafitti & Merella 2008
Insecta
Blattodea Failla & Messina 1983, 2007; Galvagni & Bardiani 2008; Galvagni 2010
Coleoptera
Anobiidae  Pisano et al. 2003*
Anthicidae  Costa 1882
Anthribidae  Colonnelli & Osella 2009; Colonnelli et al. 2011
Apionidae  Costa 1883*; Colonnelli & Osella 2009; Colonnelli et al. 2011
Attelabidae  Colonnelli et al. 2011
Bostrichidae  Costa 1883*; Boselli 1959*
Brachyceridae  Colonnelli et al. 2011
Buprestidae  Bargagli 1872*; Costa 1882; Luigioni 1929*; Crovetti 1963*; Curletti 1994*;
Pisano et al. 2003*; Curletti 2007*
Cantharidae  Gené 1836*; Bargagli 1873a*; Costa 1883*
Carabidae  Bargagli 1870*; Costa 1883*; Gestro 1904; Capra 1926*; Magistretti 1965*,
1968*; Puddu & Pirodda 1974; Binaghi 1978; cf. Rivalta 1982; Pisano et
al. 1983; Pisano 1991; Magrini 2003*; Leo et al. 2005*; Magrini et al. 2006;
Casale et al. 2007; Magrini & Fancello 2007; Grafitti & Merella 2008*; Fancello
et al. 2009*; Bonavita & VignaTaglianti 2010*
Cerambycidae  Costa 1883*; Crovetti 1966; Sama 1988%; Pisano et al. 2003*(?); Sama 2007*, 2011
Cryptophagidae  Angelini 2007*

Chrysomelidae

Cleridae
Coccinellidae

Curculionidae

Dasytidae

Costa 1882*, 1883, 1885*; Burlini 1956*, 1968*; Leonardi 1972*, 1973%;
Pisano et al. 2003*; Biondi 2007*; Sassi 2007; D'Alessandro & Biondi 2011
Cornacchia 2011

Canepari 2009, 2011

Gené 1839*; Bargagli 1873b*; Costa 1883*, 1886; Solari 1937*; Caldara
1975%, 1985%, 1990%; Pierotti & Bello 2000*; Meloni et al. 2001*; Magrini
et al. 2006; Magrini & Fancello 2007; Osella et al. 2007*; Caldara 2008*;
Colonnelli & Osella 2009; Fancello et al. 2009; Colonnelli et al. 2011

Gené 1836*; Bargagli 1873a*; Liberti 1985*, 1989*, 1995a*, 1995b*, 2004*,
2009
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Dermestidae
Dryophthoridae
Dryopidae
Dytiscidae

Elateridae
Elmidae
Geotrupidae
Gyrinidae
Haliplidae
Helophoridae
Histeridae
Hydraenidae

Hydrochidae
Hydrophilidae
Kateretidae
Laemophloeidae
Lathridiidae
Leiodidae

Lucanidae

Meloidae
Nanophyidae
Nitidulidae
Noteridae
Oedemeridae
Phalacridae
Platypodidae
Ptiliidae
Raymondionymidae

Rhynchitidae
Scarabaeidae

Scirtidae
Scolytidae
Scydmaenidae
Silvanidae
Sphaeridiidae
Staphylinidae

MARCO BARDIANI

Gené 1836*; Costa 1883*; Hava & Nardi 2011

Colonnelli et al. 2011

Dodero 1918*; Olmi 1976*; Mascagni & Meloni 2011

Bargagli 1871%; Luigioni 1929*; Angelini 1978a*, 1978b*; Franciscolo 1979%;
Angelini 1984; Burmeister et al. 1987*; Bameul 1989*; Fery & Brancucci
1997*; Nardi & Maltzeff 2001*; Rocchi 2007a

Costa 1883*(?); Binaghi 1941%; Platia 1984, 2007, 2011

Olmi 1976%; Mascagni & Meloni 2011

Crovetti 1970c*; Dellacasa & Dellacasa 2008*; Carpaneto et al. 2011

Costa 1884*; Burmeister et al. 1987*; Rocchi 2007a

Burmeister et al. 1987*; Rocchi 2007a*

Gené 1836; Gridelli 1926*; Hansen 1999*; Rocchi 2007b*; Angus 2011
Penati &Vienna 2007; Penati 2009

Sainte-Claire Deville 1908*; Gridelli 1926*; Binaghi 1961*; Jach 1993%;
Audisio & De Biase 2007a*; Audisio et al. 2009a

Rocchi 2007b*, 2011*

Bargagli 1871*; Rocchi 2007b*, 2011

Audisio 2011

Ratti & Nardi 2011

Binaghi 1946*

Puddu & Pirodda 1974; Casale 1975; Giachino 1990; Pisano et al. 2003;
Magrini et al. 2006; Magrini & Fancello 2007; Zoia & Latella 2007*; Casale et
al. 2009; Fancello et al. 2009

Gené 1836*; Franciscolo 1997*; Bartolozzi & Maggini 2007; Carpaneto et al.
2011

Costa 1883*; Bologna 1991%; Montalto & Bologna 2011

Costa 1883*; Colonnelli et al. 2011

Audisio & De Biase 2007b*; Audisio et al. 2009b; Audisio 2011

Burmeister et al. 1987*

Schatzmayr 1926%; Magistretti 1967*; Montalto & Bologna 2011

De Biase 2011

Cao & Luciano 2005%; Gatti 2011

Sorensson 2011

Osella 1977%; Fancello & Leo 1991b; Magrini et al. 2006; Magrini & Fancello
2007; Fancello et al. 2009; Colonnelli et al. 2011

Colonnelli et al. 2011

Gené 1836; Bargagli 1872*; Costa 1882; Crovetti 1970b*, 1970c¢*; Pittino
1980%; Leo 2010a; Carpaneto et al. 2011

Costa 1883*

Melis 1930*; Mason et al. 2006b; Gatti 2011

Binaghi 1948*, 1956*; Fancello et al. 2009; Castellini 2011

Ratti & Nardi 2011

Focarile 1971%; Rocchi 2007b*, 2011

Costa 1886*; Dodero 1919%; Raffray 1923*; Cerruti 1968; Besuchet 1969%;
Puddu & Pirodda 1974*; Cassola 1982; cf. Rivalta 1982*; Poggi 1992; Pilon
1998*; Poggi & Sabella 2007*; Grafitti & Merella 2008; Fancello et al. 2009;
Poggi 2011; Zanetti 2011



Tenebrionidae

Trogidae
Zopheridae

INTRODUCTION

Bargagli 1873a; Costa 1883; Leoni 1910; Gridelli 1950%; Ardoin 1973; Gardini
1976%; Pisano & Leo 1983*; Pisano et al. 2003*; Leo 2009; Leo et al. 2011;
Leo & Spada 2011

Pittino 1991%; Carpaneto et al. 2011

Costa 1882; Fancello & Leo 1991b; Fancello et al. 2009

Dermaptera

Gené 1837*; Costa 1882*; Capra 1929*; Maccagno 1933*; Capra 1976
VignaTaglianti 2007, 2011

Diptera
Anisopodidae
Bibionidae
Bolitophilidae
Bombyliidae
Calliphoridae
Canacidae
Chaoboridae
Chloropidae
Conopidae
Drosophilidae
Empididae
Ephydridae
Keroplatidae
Limoniidae

Milichiidae
Muscidae
Mycetophilidae
Mydidae
Nycteribiidae
Phoridae
Psychodidae
Rhagionidae
Sarcophagidae
Scatopsidae
Sciomyzidae
Sepsidae
Stratiomyidae
Syrphidae
Tachinidae

Tipulidae
Trichoceridae

Haenni 2011

Haenni 2009a

Chandler 2009

Costa 1884*; Birtele 2011b

Rognes 2010, 2011

Munari 2011a

Aitken 1954*

Nartshuk 2009, 2011

Mei et al. 2007*

Béchli 2011

Daugeron 2009

Zatwarnicki 2011

Chandler 2009

Costa 1883*; Puddu & Pirodda 1974*; f. Rivalta 1982*; Grafitti & Merella
2008; Podenas 2011

Brake 2011

Avesani 2011

Chandler 2009

Birtele 2011c

Stefanelli 1948; Puddu & Pirodda 1974; Grafitti & Merella 2008*

cf. Puddu & Pirodda 1974%; df. Rivalta 1982*

cf. Puddu & Pirodda 1974%; cf. Rivalta 1982*

Costa 1883*(?)

Mason et al. 2006a; Whitmore 2009a, 2009b

Haenni 2009b

Costa 1882*, 1883*; Munari 2011b

Munari 2011c

Mason et al. 2006b; Mason 2007*; Mason et al. 2009

Costa 1883*; Mason et al. 2006b; Sommaggio 2007*; Birtele 2011a
Costa 1886*; Cerretti 2003, 2004, 2005; Mason et al. 2006b; Cerretti &
Tschorsnig 2007, 2008; Cerretti 2010

Oosterbroek 1982*; Theowald & Qosterbroek 1984*; Oosterbroek 2007, 2011
Petrasiunas 2009, 2011

Ephemeroptera

Biancheri 1959a, 1959b; Belfiore & Gaino 1988; Belfiore 2007*

Heteroptera

Costa 1882, 1883*; Ferrari 1888*; Tamanini 1947*; Servadei 1952*; Faraci
& Rizzotti Vlach 1992*; Pisano et al. 2003*; Bacchi & Rizzotti Vlach 2007*;
Carapezza & Faraci 2007*; Cianferoni 2011

Homoptera

Costa 1882*, 1883*; Rapisarda 1991*; Guglielmino et al. 2000*; D'Urso &
Alma 2007%; Grafitti & Merella 2008*; Barbagallo & Ortu 2009*
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Hymenoptera
Ampulicidae
Apidae

Braconidae
Cephidae
Chrysididae
Crabronidae
Formicidae

Ichneumonidae
Leucospidae
Mutillidae
Sclerogibbidae
Scoliidae
Sphecidae
Tenthredinidae
Vespidae

Pagliano 1990*

Costa 1883*, 1885*; Vogt 1909*; Nadig & Nadig 1934*; Alfken 1938*;
Warncke 1972*; Ebmer 1988*; Pagliano 1988*, 1994*; Intoppa et al. 1995*
Costa 1885*

Zombori 1981*

Strumia 2007*

Costa 1885*; Pagliano 1990*, 2001*; Mei 2008

Emery 1878*; Costa 1882*; Krausse 1912b*, 1913*; Della Beffa 1935%;
Grandi 1935%; cf. Rivalta 1982*; Leo & Fancello 1990%; Fancello & Leo 1991a;
Rigato &Toni 2011

Costa 1883*, 1886*

Costa 1884*

Fiori 1962*; Bordoni 1980; Petersen 1988*; Generani et al. 2007*

Olmi 2007*

Generani et al. 2007*

Pagliano 1990*

Costa 1883*

Costa 1883*

Isoptera

Sbrenna & Micciarelli Sbrenna 2008*

Lepidoptera
Heterocera

Microlepidoptera
Rhopalocera

Costa 1882*, 1883*, 1886*; Prota 1970*; Puddu & Pirodda 1974; cf. Rivalta
1982*; Hacker 1983*; Prola & Beer 1991*; Bertaccini et al. 1995; Jutzeler et
al. 1996%; Bertaccini & Fiumi 1999; Pisano et al. 2003*; Zilli 2007%; luli & Zilli
2011

Curd 1883 (?); Hartig & Amsel 1952b*; Pisano et al. 2003*; Triberti & Braggio 2011

Costa 1882; Balletto et al. 1989%; Pisano et al. 2003; Leigheb et al. 2005*,
2006*; Mason et al. 2006b; Balletto et al. 2007*; Leo 2011; Pinzari & Zilli
2011

Mantodea Costa 1882; Pisano et al. 2003*; Galvagni 2010
Neuroptera Costa 1884; Loru et al. 2011
Odonata Costa 1885*; Bentivoglio 1905*, 1907*; Nielsen 1940*; Crucitti 1980%;
Bucciarelli et al. 1983*; D'Antonio 1989%; Pisano et al. 2003; Grafitti & Merella
2008; Holusa 2008; Hardersen & Leo 2011
Orthoptera Nadig & Nadig 1934*; Boselli 1946*; cf. Puddu & Pirodda 1974*; Galvagni &
Massa 1980%; f. Rivalta 1982*; Galvagni 1990%; Massa et al. 1993*; Massa
1999%; Schmidt & Herrmann 2000%; Fontana et al. 2007; Grafitti & Merella
2008; Galvagni 2010
Phasmatodea Galvagni 2010
Plecoptera Costa 1886*; Consiglio 1957*, 1975%; Fochetti 2007*
Psocoptera Grafitti & Merella 2008
Raphidioptera Loru et al. 2011
Trichoptera Moretti & Cianficconi 1983; Cianficconi & Moretti 1985; Moretti et al. 1997%;
Cianficconi 2007*; Grafitti & Merella 2008
Zygentoma Costa 1883*

Malacostraca

Amphipoda

Costa 1883*; Karaman 1974%; Pesce 1981*; Karaman 1993*
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Isopoda Costa 1882, 1883*; Arcangeli 1925*, 1950%; Brian 1953;Vandel 1954; Argano
1968; Cerruti 1968; Argano 1973*; Argano & Rampini 1973; Puddu & Pirodda
1974; Pesce 1981%; Argano et al. 1982; Cassola 1982; Manicastri et al. 1983;
Ketmaier et al. 1998%; Grafitti & Merella 2008; Taiti & Argano 2009, 2011

Maxillopoda

Cyclopoida Pesce 1981*

Harpacticoida Pesce 1981*

Ostracoda Pesce 1981*
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