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Abstract

The main objectives of this review are: 1) the compilation and updating of a reference database for Italian saproxylic beetles, useful to
assess the trend of their populations and communities in the next decades; 2) the identification of the major threats involving the known
Italian species of saproxylic beetles; 3) the evaluation of the extinction risk for all known Italian species of saproxylic beetles; 4) the or-
ganization of an expert network for studying and continuous updating of all known species of saproxylic beetle species in Italy; 5) the
creation of a baseline for future evaluations of the trends in biodiversity conservation in Italy; 6) the assignment of ecological categories
to all the Italian saproxylic beetles, useful for the aims of future researches on their communities and on forest environments. The assess-
ments of extinction risk are based on the [IUCN Red List Categories and Criteria and the most updated guidelines. The assessments have
been carried out by experts covering different regions of Italy, and have been evaluated according to the IUCN standards. All the beetles
whose larval biology is sufficiently well known as to be considered saproxylic have been included in the Red List, either the autochtho-
nous species (native or possibly native to Italy) or a few allochthonous species recently introduced or probably introduced to Italy in his-
toric times. The entire national range of each saproxylic beetle species was evaluated, including large and small islands; for most species,
the main parameters considered for evaluation were the extent of their geographical occurrence in Italy, and the number of known sites
of presence. 2049 saproxylic beetle species (belonging to 66 families) have been listed, assigned to a trophic category (Table 3) and 97%
of them have been assessed. On the whole, threatened species (VU + EN + CR) are 421 (Fig. 6), corresponding to 21 % of the 1988 as-
sessed species; only two species are formally recognized to be probably Regionally Extinct in Italy in recent times. Little less than 65%
of the Italian saproxylic beetles are not currently threatened with extinction, although their populations are probably declining. In forest
environments, the main threats are habitat loss and fragmentation, pollution due to the use of pesticide against forest pests, and habitat
simplification due to economic forest management. In coastal environments, the main threats are due to massive touristic exploitation
such as the excess of urbanization and infrastructures along the seashore, and the complete removal of woody materials as tree trunks
stranded on the beaches, because this kind of intervention is considered an aesthetic amelioration of seaside resorts. The number of spe-
cies whose populations may become impoverished by direct harvest (only a few of large forest beetles frequently collected by insect
traders) is very small and almost negligible. The Red List is a fundamental tool for the identification of conservation priorities, but it is
not a list of priorities on its own. Other elements instrumental to priority setting include the cost of actions, the probability of success,

53



Carpaneto et al.

and the proportion of the global population of each species living in Italy, which determines the national responsibility in the long-term
conservation of that species. In this scenario, information on all species endemic to Italy, to Corso-Sardinia, to the Tuscan-Corsican ar-
eas, and to the Siculo-Maltese insular system are given. A short analysis on relationships among beetle species traits, taxonomy, special-

ist approaches, and IUCN Categories of Risk is also presented.

Key words: Italian fauna, Coleoptera, Red List, community ecology, dead wood, EU Habitats Directive, Biodiversity Conservation, spe-

cies traits and extinction risk.
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1 Introduction

1.1 Beetle Diversity: the Italian context

The remarkable altitudinal gradient of Italy (from sea lev-
el to 4810 m of Mont Blanc, the highest peak in Europe),
the long north-south extension of the peninsula (47°2 ‘N
35°29°N), together with its geological complexity, de-
termine a wide variety of climatic conditions and natural
habitats. Moreover, due to its geographical position in the
middle of the Mediterranean basin, recognized as one of
the main hot spots of the world’s biodiversity (Blasi et al.
2005; Cuttelod et al. 2008; Audisio 2013), Italy was colo-
nized by species arising from different biogeographic sub-
regions and ecoregions, and therefore harbors marginal
populations of species whose geographic ranges are main-
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ly extended in the Balkans, North Africa, in the western-
most part of Europe, or in central and northern Europe. In
consequence of these complex past biogeographic events
that characterized the Italian peninsula and thanks to its
current mild climate, Italy shows the highest number of
species among all the European countries. Overall about
10% of Italian fauna is endemic, i.e. present only within
the political borders of the country (Stoch 2008; Audisio
2013). Unluckily, many endemic species are threatened by
extinction, owing to the high rate of conversion of natural
habitats or to the small extension of their range (Myers et
al. 2000; Audisio 2013).

With over 1,000,000 acknowledged species world-
wide, more than 50% of global biodiversity consists of
insects (Purvis & Hector 2000; IISE 2012; Zhang et al.
2013), and over a third belongs to the beetles (order Co-



leoptera). Therefore, scientific knowledge and the conse-
quent preservation of biodiversity must necessarily pass
through the knowledge and preservation of beetles (about
400,000 species described to date worldwide: Audisio et
al. 2015) that make up the largest order of the animal king-
dom (Zhang et al. 2013). Of the more than 200 families of
beetles worldwide (excluding those known only as fossil
records) (Bouchard et al. 2011), about two-thirds are rep-
resented in the Italian fauna. A number of 28,000-30,000
species of beetles was estimated to live in Europe, within
the geographical borders recently adopted by the Europe-
an Union project “Fauna Europaea” (http://www.fauna-
eu.org; Audisio et al. 2015). According to the Italian offi-
cial database named “Checklist of the Species of the Ital-
ian Fauna” (Minelli et al. 1993-1995; Minelli 1996), al-
most 12,000 species of Coleoptera occur within the politi-
cal borders of Italy (corresponding to 21.5 % of Italian fau-
na). However, as a result of recent taxonomic changes, the
description of new species and the acclimatization of alien
species (which led to increases at a mean rate of about a
hundred of species per year: Audisio 2013), by the end of
2002, the Italian beetles became not less than 12,300 spe-
cies (Audisio & Vigna Taglianti 2005), which means an
increase of 3.2% compared to the previous database.

The percentage value of beetle species occurring in It-
aly, compared to Europe, varies among different families,
depending on their levels of endemism and ecological fea-
tures. Overall, the Italian fauna includes a little less than
40% of the species occurring in Europe, with lower per-
centages (20-30 %) in families characterized by high ten-
dency to produce endemic species, e.g. many groups of
predators and scavengers (often linked to soil) with low
dispersal capabilities, such as Carabidae, Leiodiidae, Ten-
ebrionidae, some groups of Staphylinidae, and freshwater
Hydraenidae that are mainly associated with rhithral habi-
tats of middle altitude streams. By contrast, percentages up
to 60% can be detected in many other groups, such as other
scavengers, coprophagous and phytophagous species (in-
cluding pests), characterized by higher dispersal capabili-
ties (e.g. Nitidulidae, Silphidae, Geotrupidae, Scarabaei-
dae, Haliplidae and many others).

On the other side, the percentage of species occurring
in Italy, compared to those known on a global scale, de-
pends on many factors, including the ecological require-
ments of the taxonomic groups: for example, higher val-
ues were calculated for Carabidae (about 4%), Nitiduli-
dae (about 5%) and especially Hydraenidae (over 10%),
whereas lower values were observed in other families, e.g.
Cerambycidae (less than 1%). These differences can be
explained considering that Cerambycidae are mainly rep-
resented by xylophagous species associated with forest en-
vironments whose plant diversity is much higher in trop-
ical and subtropical ecosystems than in temperate ones.
By contrast, the high richness observed in temperate are-
as for some orophilous groups of weevils (Curculionidae)
and rove beetles (Staphylinidae) can be explained by the
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drastic paleoclimatic and paleogeographic changes that in-
volved the Northern Hemisphere over the last tens of mil-
lions of years, and induced countless speciation events
during the Cenozoic Era (Audisio 2013). In any case, we
must consider that an equal comparison between temper-
ate and tropical faunas is still impossible, because of a gap
of knowledge which only time and the intensification of
research in the tropics will be able to fill. On the other
hand, more than a few beetle species are discovered each
year even in the European continent, often randomly, not
directly found by specialists but during faunistic surveys.
An example of this is given by the discovery of Allecula
suberina, a new species collected for the first time during
recent ecological samplings of saproxylic beetles in cen-
tral Italy and then described by Novak et al. (2012). As re-
gards the level of endemics, it is extremely variable among
families and often also between different subfamilies, gen-
era and tribes, passing from values slightly above zero in
groups such as Nitidulidae, Monotomidae, Coccinellidae,
Cryptophagidae and many others (including mostly phy-
tophagous species or scavengers with high dispersal abil-
ity), up to values around 25-30% or more in groups such as
Carabidae, Hydraenidae, Leiodiidaec Cholevinae, ground
dwelling Tenebrionidae, etc. Overall, approximately 18%
of the species of Italian beetles are endemic to the Italian
territory as defined by its political borders. However, if we
consider the endemics in “biogeographic” instead of “po-
litical” terms, for example by including geographical areas
belonging to the Italian continental shelf, such as Corsica,
the Var River valley, the Ticino Valley, the Maltese Is-
lands, etc., the percentage of endemic species would reach
values even higher than 20%. For this reason, in this pa-
per, we decided to indicate with different abbreviations
some peculiar categories of endemic species whose ranges
are exclusive of Sardinia or Sicily, or represent a combi-
nation among them and Corsica, circumsardinian islands,
circumsicilian islands, the Maltese Islands, and some near-
by areas of the Tyrrhenian coast (Table 3).

The beetles include four suborders with different lev-
els of species richness, all present in Italy. The most primi-
tive order is represented by the Archostemata, which in-
clude fewer than 50 known species worldwide, almost all
saproxylic, and organized into five families. The only spe-
cies of this order which occurs in Italy is Crowsoniella re-
licta Pace, 1975, an Italian endemic and the only known
member of the family Crowsoniellidae. This minute bee-
tle (about 1.7 mm; Fig. 1) was discovered in 1975, in a
partially wooded area of the Lepini Mountains (Lazio Re-
gion) (Pace 1975; Crowson 1975; Ge et al. 2010), and no
other specimens have been found since its description. Up
today it is the only native European species of the suborder
Archostemata.

The suborder Adephaga includes four families of ter-
restrial and aquatic predators and, to a lesser extent, of
aquatic phytophagous beetles. The most important repre-
sentatives of this order are the ground beetles (Carabidae),
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Fig. 1 — Crowsoniella relicta Pace, 1975 (Crowsoniellidae), a
mysterious member of the suborder Archostemata, collected on-
ly once some forty years ago in the Lepini Mts, SE of Carpineto
Romano (Rome), washing deep calcareous soil among roots of
a large hawthorn tree, in a degraded pasture (R. Pace, personal
communication to P. Audisio 2008; Bolla 2009). Very likely, it
is a saproxylophagous (s.1.) beetle (DD — Data Deficient). Draw-
ing by Roberto Pace.

i.e. the largest family of terrestrial predators and one of the
largest among the beetles.

The discussed suborder Myxophaga brings togeth-
er some 70 species of microscopic and elusive aquatic or
semi-aquatic beetles which feed on algae.

Finally, the suborder of Polyphaga comprises about
95% of the beetle families occurring in Italy and just un-
der 90% (almost 11,000) of the known Italian species. This
suborder had the most successful and most spectacular
evolutionary adaptive radiation (Audisio et al. 2015): the
more than 200 families currently included in the Polypha-
ga are characterized by a trophic spectrum extraordinar-
ily varied, including predators, parasites, microphagous,
necrophagous, phyllophagous, xylophagous, anthophago-
us, rhizophagous, carpophagous, mycophagous, myrme-
cophilous etc. Almost all the Italian species of saproxylic
beetles belong to the latter suborder.

Although a very high percentage of global biodiversity
is made up of insects, and in particular by beetles, very few
species of beetles are currently included in the Habitats
Directive 92/43/EEC and are therefore under protection at
the European Community level. Despite the high number
of endemic or relict species occurring in Italy, in many
cases threatened with local or total extinction (Trizzi-
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no et al. 2013; Audisio et al. 2014a), only 15 species of
beetles are protected by the Habitats Directive, and 10 of
them are saproxylic. These species are of particular impor-
tance in relation to their possible role as bio-indicators of
threatened habitats, such as old-growth forests with hol-
low trees. Among the saproxylic beetles of forest ecosys-
tems, the most threatened are especially the species linked
to hygrophilous deciduous woodlands located in coastal
lowlands, and probably those of the original primary for-
ests, now present only in some patches (Blasi et al. 2010).
Finally, we remark the few but very interesting species as-
sociated with the trunks stranded along sandy beaches, en-
vironmental conditions that have become infrequent due to
the increasing procedures of beach cleaning by the use of
scrapers.

The richness of animal and plant species in Italy is
threatened by human activities. The average density of
human population in Italy is about 202 inhabitants/km?,
a value higher than the average of the densely populat-
ed Europe. The conversion rate of land use is also high
(about 50% in the years 1960-1990 and 25% in the years
1990-2000) (Falcucci et al. 2007). Although the abandon-
ment of rural areas following urbanization has favored the
re-naturalization of some regional areas, the consumption
of natural resources by the urban population also grew. In
fact, intensive agriculture in the most favorable areas has
reduced or eliminated the natural habitats of the most fer-
tile and easily cultivated plains and hills, thereby drastical-
ly reducing their suitability for wildlife.

To face the increased pressures on biodiversity, Italy
responded in terms of surveillance and conservation ac-
tions. The percentage of protected areas at national level
has grown to about 12%, in line with the objectives of in-
ternational conventions (Maiorano et al. 2006; 2007). In
response to the European Habitats Directive (92/43 / EEC)
and Birds Directive (79/409 / EEC), Italy has identified a
system of Sites of Community Interest (SCI) and Special
Protection Areas (SPAs), collectively known as the Nat-
ura2000 network, which cover about 21% of the national
territory. Nevertheless, conservation actions at global lev-
el are still largely insufficient to counter the increase in hu-
man pressure on plant and animal species, with the con-
sequent deterioration of the general state of biodiversity
(Butchart et al. 2010), and many species are on the way of
a slow but progressive decline (Hoffmann et al. 2010) .

1.2 Forests, dead wood and saproxylic beetles

Forests are extremely complex and dynamic ecosystems,
where the action of man on the natural arboreal component
has brought profound changes over the centuries. Trees are
the key stone species of the forest ecosystems because they
provide the resources for the development of a very di-
verse fauna that is able to exploit all the parts and products
of the plants throughout their life cycle. Living, decay-
ing or dead trees, standing or fallen trunks, fallen branch-



es, stumps and stubs, roots, green and dead leaves, fresh
and rotten fruits, woody debris in trees hollows and wood
chips scattered in the soil, all these different resources are
colonized by a huge number of living organisms as fungi,
mosses and animal species, mainly beetles, that carry out
a transformation of the wood with the end of releasing or-
ganic matter to the soil. In each form and phase of a woody
plant life cycle, the saproxylic organisms find the optimal
substrate and microclimatic conditions to live and repro-
duce, their preferred food resources, and suitable shelters
to protect themselves from predators.

Therefore, woody plants give the most significant con-
tribution to forest complexity and biodiversity, in both di-
rect and indirect way: the tree species provide various mi-
crohabitat types for many species of other plants, fungi and
animals; the insects associated with the cycle of wood bio-
mass represent a huge variety of food types for many pred-
ators, both invertebrates and vertebrates, especially birds
and mammals; the synergy between trees and saproxyl-
ic insects allows the completion of the cycle of nutrients,
promoting the production of humus and then a success-
ful process of forest renewal; the trees reduce the damage
caused by natural catastrophes like the landslide risk and
its various consequences, from flooding to desertification.
Last but not least is the role of the wood, on a global scale,
as an important reservoir of carbon sequestered, with a rel-
evant effect on the total budget of atmospheric carbon di-
oxide. Changes in the state of the wood have a decisive
influence on the biological communities that colonize this
substrate, but the amount and the rate of wood decay in
a forest in turn depend on many factors such as tempera-
ture, humidity, insolation, the specific composition of the
tree layer, the age and spatial structure of tree populations,
and the type and frequency of natural and anthropogenic
disturbances. The wood is therefore an important and irre-
placeable driving force for biodiversity, which helps to in-
crease the complexity and therefore the stability of forest
ecosystems (Dudley & Vallauri 2004; New 2010).

Despite the name apparently funeral, the dead wood
is a microhabitat where countless life forms support the
entire forest ecosystem. These are saproxylic organisms,
i.e. organisms related to the rotting wood in some way. As
it will discussed in more detail below, the saproxylic or-
ganisms are a wide trophic category that includes not only
saproxylophagous (= the dead wood-eaters) species, but
also fungi that live on dead wood, predators, parasites and
parasitoids of all the organisms living together in the same
microhabitat, as well as several sap-feeding insects associ-
ated with yeasts and bacteria on living trees wounded by
xylophagous insects.

In the terminology of the Global Forest Resources As-
sessment (2005), dead wood is all the non-living woody
biomass, whether standing, on the ground or in the soil,
but not yet incorporated in the litter. It should be noted,
however, that the concept of dead wood used by most of
the ecologists who are working on this microhabitat in-
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cludes both tree trunks non longer alive and the decaying
parts of still alive trees, as dead branches and woody debris
accumulated in hollow trees or scattered in the litter.

For practical reasons of study and management, we
distinguish a Standing Dead Wood (SDW) and a Ly-
ing Dead Wood (LDW). The first category (SDW) in-
cludes the standing, dead or dying trees (SDT, usually
named “snags”), often missing a top or most of the small-
er branches, the tree stumps and the crashed trees, partly
or completely dead but more or less firmly anchored to the
ground. The second category (LDW) refers to fallen trees
(usually named “logs”, with or without roots) and portions
of stems or branches, which together can be indicated as
dead wood fragments or Dead Woody Debris. The latter
are divided into Coarse Woody Debris (CWD), with a di-
ameter equal to or greater than 10 cm, and Fine Woody
Debris (FWD), with a diameter of less than 10 cm (Dens-
more et al. 2004; Morelli et al. 2007).

The size of the woody debris is a very important vari-
able in forest ecology. As shown by some studies (Ranius
& Jansson 2000; Grove 2002), all the dead wood is im-
portant, but more is the size of the debris, higher is the
environmental suitability for saproxylic insects (bigger is
better: Grove 2002). Several hypotheses can be invoked
to explain this phenomenon. First, a larger diameter (and
therefore a greater volume), or a combination of a large di-
ameter with a significant length of the fragment (e.g. 2-3
meters or more), allow a higher heterogeneity of available
microhabitats, and then a larger number of potential eco-
logical niches, which means that more specialized organ-
isms can occupy the same space (in this case, the same
fragment) at the same time. In addition, large size frag-
ments take longer time to decompose and maintain a more
stable microclimate inside them, in terms of temperature
and humidity. Finally, fragments with greater surface and
volume can support more diversified and consistent fungal
communities (Grove 2002), to which numerous species
of saproxylic insects are linked. However, some studies
evidenced that high quality and abundant decaying parts
of still alive trees, such as relatively small woods as dead
branches of still standing trees, can also host a peculiar-
ly rich saproxylic fauna, sometimes even richer than that
of large fallen trees and logs. Some recent studies on the
saproxylic beetle communities carried out in central Italy
with different trap methods (Redolfi et al. 2014a; Cocciufa
et al. 2014) indicate that the role of biodegraders cannot
be attributed to single species but to the whole assemblage
detected in each plot, because no species is numerically
dominant but many species co-operate in modifying dead
wood. These and other researches outside Italy (e.g. Alin-
vi et al. 2007) also showed that it is important to use more
than one trap type to catch complementary subunits of the
community, owing to the very complex structure and life
history of this functional group.

It has been estimated that dead wood-related biodiver-
sity alone represents about 30% of the global forest bi-
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odiversity (Vallauri et al. 2005), reaching 50% in some
groups such as in beetles (Biitler et al. 2006; Lachat &
Biitler 2007). If we consider together all the Italian ecosys-
tems, out of the more than12,000 species of beetles, about
2,000 (ca. 15%) are more or less closely related to the dead
wood (Table 3).

The most important component of wildlife related to
dead wood consists of saproxylic insects, especially bee-
tles, which are, together with fungi, the leading actors in
the process of wood decomposition. Speight (1989) gave
the first definition of saproxylic invertebrates as the set of
“species that are dependent, during some part of their life
cycle, upon the dead or dying wood of moribund or dead
trees (standing or fallen), or upon wood-inhabiting fungi,
or upon the presence of other saproxylics”.

In the Proceedings of the International Symposium
“Dead wood: a key to Biodiversity”, held in Mantua, Ma-
son et al. (2003) introduced a slightly revised version of
that definition, drawing attention to the aging of trees and
therefore to the different phases of their life cycle, rather
than conditions linked to the state of dead or dying: “A
species dependent, at some stages of its life cycle, upon the
dead wood of senescent trees or fallen timber, or upon oth-
er saproxylics”. Along the same line of thought is the sub-
sequent definition of Alexander (2010) who emphasized
the activity of wood-inhabiting fungi in the role of first
chemical processors of wood, making it attractive to sap-
roxylic insects and involving still healthy trees: “Saproxyl-
ic organisms are species which are involved in or depend-

ent on the process of fungal decay of wood, or on the prod-
ucts of that decay, and which are associated with living as
well as dead trees”. From the condition of dead or dying
tree in the original definition of Speight (1989), to the state
of senescent tree suggested by Mason et al. (2003) and of
living tree indicated by Alexander (2010), there is a way of
25 years of scientific research aimed at better understand-
ing the complexity of roles that organisms play in forest
ecosystems. It is a story of critical thinking that brought
ecologists to change the old, negative view of tradition-
al forestry (focused only on wood production) for which
dead wood and its inhabitants were only an expression of
death and decay, hostile to forest health and renewal.

In the new definition, which involves trees still healthy
or with small signs of organic decay (e.g. with a terminal
branch dead and attacked by fungi and insects, or with loss
of fermented sap from the trunk), the set of saproxylic or-
ganisms will turn into a complex food chain with many
different ecological roles and a meaning of real commu-
nity. The complexity of saproxylic insect biocenoses de-
pend upon the high level of heterogeneity in dead wood
microhabitats. The exploitation of dead wood as food re-
source requires many diversified levels of specialization in
order to reduce competition. For instance, many catego-
ries of saproxylic beetles can be observed at work in forest
ecosystems: primary xylophagous species attack healthy
plants and make wood suitable for the settlement of the
secondary xylophagous species (i.e. the saproxylophago-
us species, which feed on decaying wood); mycetophago-

Fig. 2 — The frontal view of head and mandibles of Morimus funereus (Mulsant, 1862) (Cerambycidae), a taxonomically problematic
saproxylic species formally protected by the EU Habitats Directive. It is present in NE Italy, mostly associated with old-growth beech

forests (VU — Vulnerable). Photo by Pierfilippo Cerretti.
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Fig. 3 — An old-growth pedunculate oak at the Nature State Re-
serve of Castelporziano (Rome); in this single large hollow tree
were observed, among several other saproxylic beetles, Osmo-
derma eremita (Scopoli, 1763), Gnorimus variabilis (Linnaeus,
1758), Protaetia speciosissima (Scopoli, 1786), P. affinis (An-
dersch, 1797), P. cuprea cuprea (Fabricius, 1775) (Scarabaei-
dae), and remains of Eurythyraea quercus (Herbst, 1780) (Bu-
prestidae). Photo by Paolo Audisio.

us species eat fungal spores and /or mycelia; myrmeco-
philous and termitophilous species live in association with
these social insects in hollow trees; zoophagous species
eat other invertebrates and act as more or less specialized
predators, or facultative and obligate parasites (or parasi-
toids).

Very strong mandibles occur in primary xylophagous
species which have to dig into the hard wood of live trees
(Buprestidae, Cerambycidae, etc.; Fig. 2). A very flat and
thin body is often observed by the species which live under
the bark that cover dead or decaying trees, and eat fungi
or small invertebrates (e.g. Silvanidae, Laemophloeidae,
Lyctidae, Tenebrionidae, Nitidulidae, Cucujidae, Histeri-
dae, Trogossitidae, etc.). A very elongated and cylindrical
body is a peculiar adaptation that can be observed in both
predators and their prey which live in galleries (e.g. Curcu-
lionidae Scolytinae, Ptinidae Anobiinae, Bostrichidae, Ly-
mexilidae, Buprestidae, Cleridae, Monotomidae, as well
as some Zopheridae, Nitidulidae, Trogossitidae, Tenebrio-
nidae, etc.). Small anatomic structures named mycangia,
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similar to very small pits on body surface, can be seen in
some beetles (e.g., Curculionidae Scolytinae and Platypo-
dinae, some Nitidulidae) which have a symbiotic relation
with fungi, and are used to transport the spores to their un-
derbark tunnels and make small fungus cultivations (Pesa-
rini 2003).

The larvae of saproxylophagous beetles usually have
a large body and strong mandibles, e.g. Lucanidae, Scara-
baeidae Cetoniinae, some Buprestidae and many Ceram-
bycidae. Some of them need a wood that was already at-
tacked and weakened by fire some months before. Many
saproxylophagous beetles live inside the tree hollows
where they eat the wood mould, i.e. the mass of fine de-
bris accumulated within tree cavities (Fig. 3). A tree cav-
ity may be generated by the fall of a broken branch after a
meteorological event or produced by man. A special cavity
produced by human management of trees is usually seen in
pollarded trees (especially willows, mulberry and chestnut
trees), at the divergence point of the main branches (Fig.
4). The typology of tree cavities is various and hard to clas-

Fig. 4 — A senescent pollarded willow in Valtellina (Lombardy).
The special cavities produced by human management of trees by
pollarding represent an important source of suitable habitats for
saproxylophagous beetles associated with hollow trees. Photo by
Paolo Audisio.



Carpaneto et al.

sify because of wide variation in the area and shape of the
entrance hole, as well as in the internal volume, the height
from the soil, the aspect, the quality and amount of wood
debris, the presence of bird nests or mammal dens, etc.

Unlike saproxylic beetles that occur in peripheral dead
wood (e.g. under the bark, between the trunk and bracket
fungi), species that live in deep cavities of hollow trees
form a community with unique characteristics. In fact, in-
side of these cavities, there is a more or less abundance of
wood mould, consisting of rotting wood debris and leaves,
fungi, the remains of dead animals, excrement of insects
(frass) and, often, the ruins of bird nests (Ranius & Wilan-
der 2000; Ranius 2001; Ranius et al. 2005). In a large oak
tree or a centuries-old pollarded chestnut, the volume of
wood mould can get also to hundreds of liters, and in some
cases, the larvae of several insect species take turns in the
same cavity, following the physical and biotic changes in
the structure of the wood mould over the decades (Johan-
nesson & Ek 2005). Larger and deeper are the cavities,
more abundant and diversified are the supply of nutrients
and the stability of micro-climatic conditions for saprox-
ylic organisms respect than in peripherical dead wood (Ra-
nius 2001). Consequently, the species associated with this
micro-habitat have generally a lower dispersal ability than
species that live in more ephemeral dead wood resources
(Ranius 2006). As large hollow trees have become rare and
sparsely distributed throughout Europe because of forest-
ry management procedures, also the saproxylic organisms
related to this microhabitat are going toward a decline of
their populations (Johannesson & Ek 2005). In particular,
such a decline is affecting several species of beetles be-
longing to Scarabaeidae Cetoniinae, Elateridae, Staphyli-
nidae and Tenebrionidae, which represent the largest and
ecologically most important insect families that live in this
microhabitat.

Among the 66 families of saproxylic beetles in Italy
(Table 4) we can observe a great variation in the percent
value of saproxylic species with respect to the total num-
ber of species present in Italy. These values are very low
in Leiodiidae (just over 5%), mainly represented by sap-
rophagous and mycophagous species, and very high (up
to 100%) in other families (e.g. Rhysodidae, Cerylonidae,
Ciidae, Lucanidae, Melandryidae, Sphindidae, Trogossiti-
dae, etc.). Among the most numerically important families
of xylophagous and saproxylophagous beetles, the percent
values range from over 60% in Buprestidae and Cleridae
up to over 80% in Cerambycidae.

1.3 Beetles and the IUCN Red Lists

The International Union for Conservation of Nature
(IUCN), founded over 60 years ago, has a mission to “in-
fluence, encourage and assist societies throughout the
world to conserve the integrity and diversity of nature and
to ensure that any use of natural resources is equitable and
ecologically sustainable”. The [UCN has over 1,000 mem-

60

bers including states, government agencies, non-govern-
mental and international organizations. In Italy, ITUCN
members are: the Directorate for Nature Protection of the
Ministry of Environment, the main non-governmental or-
ganizations for environmental protection, research insti-
tutes and some protected areas. [IUCN is affiliated to a net-
work of over 10,000 scientists who contribute as volun-
teers in science and conservation. Maintenance and peri-
odic update of the IUCN Red List of Threatened Species
(http://www.iucnredlist.org) is the most influential activity
conducted by the Species Survival Commission of ITUCN.
Since 50 years, the [UCN Red List is the most comprehen-
sive inventory of the species threatened by extinction at
global level. Initially the IUCN Red List was based on the
opinions of the major experts for each taxonomic group,
but such kind of assessment was biased by a high degree
of subjectivity. Since 1994, the estimates are based on a
system of categories defined by quantitative and scientifi-
cally rigorous criteria, whose latest version was approved
in 2001 (IUCN 2001; 2012a).

These categories and criteria, used by experts of each
taxonomic group to establish the species conservation sta-
tus, are theoretically applicable to all species except mi-
croorganisms, and represent the worldwide standard for
assessing the risk of extinction. For the application at local
scale, i.e. at regional and national level, there are apposite
guidelines (IUCN 2003, 2012b).

The recent Red List of European Saproxylic Beetles
(Nieto & Alexander 2010) was the first attempt to draw
up a list of species belonging to this ecological group,
highlighting the methodological difficulties in applying
the IUCN criteria. Such a list provided a useful point of
reference for many species widely known and interest-
ing new perspectives for their conservation, e.g. it empha-
sized the importance of the ecological knowledge about
saproxylic species for assessing their risk level and plan-
ning their protection. However, the above list included
only 426 species (253 of them occurring in Italy), and
therefore represents only a preliminary approach to this
topic (there are more than 3,500 species of saproxyl-
ic beetles in Europe). Moreover, it was based on a few
families of beetles ecologically related to dead wood, se-
lected by questionable criteria and with the omission of
many species of great importance, even in the few fami-
lies treated.

1.4 Aim and Objectives

The major aims of the Italian Red List of Saproxylic Bee-
tles, which follows the useful but largely incomplete Eu-
ropean Red List of Saproxylic Beetles (Nieto & Alexander
2010), and updates our previous Italian version (Audisio
et al. 2014b), are to present a first inventory of saproxylic
beetles and lay the foundations for a long-term monitoring
of their conservation in Italy.
The main objectives of the present study are:



1. to prepare a reference database for Italian saproxylic
beetles, with an indication of their most relevant eco-
logical features, useful to assess the trend of their pop-
ulations and communities in the next decades;

2. to identify the major threats for the Italian species;

3. to evaluate the risk of extinction for all Italian saprox-
ylic beetles, with the identification of the most endan-
gered species at national level;

4. to organize an expert network for studying and contin-
uous updating of all known species of saproxylic beetle
species in Italy;

5. to create a baseline for future evaluations of trends in
biodiversity conservation in Italy;

6. to assign ecological categories to all the Italian saprox-
ylic beetles, useful for the aims of future researches on
their communities and forest environments.

2 Methods

2.1 IUCN Categories and Criteria

The assessment of extinction risk has been made accord-
ing to the IUCN Red List Categories and Criteria, Version
3.1, Second Edition (IUCN 2012a); the Guidelines for Ap-
plication of IUCN Red List Criteria at Regional Levels,
Version 3.0 (IUCN 2003) and Version 4.0 (IUCN 2012b);
and the Guidelines for Using the IUCN Red List Catego-
ries and Criteria, Version 10 (IUCN 2013).

For “regional level” the IUCN guidelines refer to any
level other than global one. Therefore, the Guidelines for
Application of IUCN Red List Criteria at Regional Lev-
els could be applied to any geographic scale (from bio-
geographic realms, ecoregions and continents to single is-
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lands) and to any level of political and administrative rank
(federations, countries, states, provinces, districts, etc.).
According to IUCN guidelines, 11 categories are availa-
ble for assessing the extinction risk of species at region-
al level (in our case we refer to a national level) (Fig. 5):
Between the Extinction categories (EX, EW, RE) and the
Near Threatened (NT), there are the Threatened categories
(CR, EN, VU) that indicate a decreasing cline of extinction
probability (extremely high, very high and high, respec-
tively). These three categories (CR, EN, VU) are assigned
to the species that are expected to go extinct within a very
short, short or medium time interval, and therefore they
represent three decreasing levels of conservation priority.
In fact, they will probably go extinct in a region without
specific actions focused to neutralize the threats which are
determining the decline of their populations.

Even though the Threatened categories follow a de-
creasing risk of extinction, the quantitative criteria used
for defining them may contain a certain degree of uncer-
tainty. In fact, every assessment of the extinction risk of a
species is based on the assumption that the environmental
conditions which a species experiments (such as human
population density, interactions between man and the spe-
cies, the conversion rate of the habitat, the climatic chang-
es, etc.) remain stable in the future. This is very unlikely
because the assignment of a species to one of the IUCN
Threatened categories may have the effect of producing
actions favorable to its conservation, which can reduce the
extinction risk.

A species may be classified as Near Threatened (NT)
when it is close to qualifying for or is likely to qualify for
one of the Threatened categories in the near future. Alter-
natively, a species is Least Concern when it has been eval-
uated against the criteria and does not qualify for Critically

Extinct (EX)

Extinct in the Wild (EW)

(Threatened)

Regionally Extinct (RE)
Critically Endangered (CR)

Endangered (EN)

(Evaluated)

Vulnerable (VU)

:NearThreatened (NT) |

Least Concern (LC)

| Data Deficient (DD) |

Fig. 5 — The IUCN categories of risk at regional level.
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Endangered, Endangered, Vulnerable or Near Threatened.
Many widespread and abundant taxa are considered LC,
which represents the last and less problematic of the Ex-
tinction Risk categories.

A taxon is Data Deficient when there is inadequate in-
formation to make a direct, or indirect, assessment of its
risk of extinction based on its distribution and/or popu-
lation status. A taxon in this category may be well stud-
ied, and its biology well known, but appropriate data on
abundance and/or distribution are lacking. Data Deficient
is therefore not a category of threat (IUCN 2012).

The species temporarily classified as DD must be con-
sidered as species of great concern because they represent
the objects of research priorities. Indeed, the concentration
of species assigned to DD within one area or one taxo-
nomic group is an indicator of the research projects where
funds should be allocated.

During an evaluation at regional level (= not global),
two categories have been added: Regionally Extinct (RE),
used for the species extinct in the study area, but still pre-
sent elsewhere, and Not Applicable (NA), used when a
species cannot be evaluated for some reasons (e.g. it was
introduced into the study area, or its presence in the study
area is too peripheral).

In the current version (IUCN 2001, 2012a), there are
five criteria for assigning a species to a red list category
(Table 1). Each criterion is divided into subcriteria (see
TUCN 2001, and Table 2) defined by increasing quantita-
tive values for the most threatened species.

Criterion A is based on the rate of decline of the pop-
ulation of the species concerned, regardless of its initial
consistency. To be included in the category of lowest
threat (Vulnerable) the decline of a species must be greater
than 30% in a period of 10 years or 3 generations, while
to be included in the category of highest threat (Critically
Endangered) it has to be above 80% in the same period.
These speed reduction rate are extremely high for animal
and plant populations and, although most of the species in
the world is more or less in decline, the number of species
that decline so rapidly is relatively low.

Criterion B is based on the size of the geographic dis-
tribution range of the species. To be considered threatened
by this criterion, the geographic range of a species must
be very small (less than 20,000 km?, i.e. less of the surface

of Sardinia, for the inclusion of a species in the Vulner-
able category, with lower thresholds for Endangered and
Critically Endangered). Furthermore, the small size of ge-
ographic range is an insufficient condition: in fact it is nec-
essary that the geographic range is in contraction, that the
populations within it are reduced to more or less isolated
fragments, and / or that the habitat quality for the species
is deteriorating.

Criterion C is conceptually similar to B, except that
it applies to very small populations (less than 10,000 in-
dividuals for the inclusion of a species in the Vulnerable
category, even lower values for Endangered and Critically
Endangered), dispersed in isolated fragments and with a
clear reduction or dramatic fluctuations in population den-
sity.

Criterion D applies only to species with extremely re-
duced populations and range (less than 1000 individuals or
less than 20 km? of occupancy area for the inclusion of a
species in the Vulnerable category, with lower thresholds
for Endangered and Critically Endangered).

Criterion E is qualitatively different from all previous
ones in that it is based on the probability of extinction es-
timated quantitatively for a specific time interval. Accord-
ing to Criterion E, a species is vulnerable if its probabil-
ity of extinction is estimated more than 10% in 100 years,
Endangered if more than 20% in 20 years or five genera-
tions, Critically Endangered if more than 50% in 10 years
or three generations. These probability estimates can be
obtained through models, such as the viability analysis of
the population based on simulations of the demographic
trend.

The data for the application of the criteria A, C, D and
E, are however available for a very small number of spe-
cies of insects, because the size of their populations is very
difficult to estimate in the absence of specific and demand-
ing monitoring programs (Komonen et al. 2008). Not sur-
prisingly, the majority of the Italian species of saproxylic
beetles have only been assessed on the basis of the Criteri-
on B. It should also be noted that, in using the criterion B,
obvious problems of scale make it difficult to apply to in-
sects some evaluation parameters such as the AOO (Area
of Occupancy), i.e. the area actually occupied by the spe-
cies within its whole geographic range (Table 2) (Cardoso
etal. 2011; Trizzino et al. 2015).

Table 1 — Criteria for inclusion of each species in a [UCN Category of Risk.

Criteria
A Declining population (past, present and/or projected)
B Geographic range size, and fragmentation, decline or fluctuations
C Small population size and fragmentation, decline, or fluctuations
D Very small population or very restricted distribution
E Quantitative analysis of extinction risk (e.g., Population Viability Analysis)




A Redlist of Italian Saproxylic Beetles

Table 2 — Summary of the five criteria (A-E) used to evaluate if a taxon belongs in a [IUCN Red List Threatened Category (Critically
Endangered, Endangered or Vulnerable).

A. Population size reduction. Population reduction (measured over the longer of 10 years or 3 generations) based on any of Al to A4

[ Gritically Endangered||  Endangered Vulnerable

A1 _ 290% =70% 2 50%

A2,A3 &A4 =280% = 50% >30%

A1 Population reduction observed, estimated, inferred, or suspected in (a) direct observation [except A3]
the past where the causes of the reduction are clearly reversible AND (b) an index of abundance
understood AND have ceased. appropriate to the taxon

A2 Population reduction observed, estimated, inferred, or suspected in the (c) a decline in area of occupancy
past where the causes of reduction may not have ceased OR may not be dJ (ADOO), extent of occurrence
understood OR may not be reversible. E:SZf;wne (EQQ) and/or habitat quality

A3 Population reduction projected, inferred or suspected to be met in the fo,-f;w,-ng: (d) actual or potential levels of
future (up to a maximum of 100 years) {(a) cannot be used for A3]. exploitation

A4 An observed, estimated, inferred, projected or suspected population (e) effects of introduced taxa,
reduction where the time period must include both the past and the future hybridization, pathogens,
(up to a max. of 100 years in future), and where the causes of reduction may pollutants, competitors or
not have ceased OR may not be understood OR may not be reversible. = parasites.

B. Geographic range in the form of either B1 (extent of occurrence) AND/OR B2 (area of occupancy)
[GiiGijEnaangeredl  Eendangered Vulnerable
B1. Extent of occurrence (EQQ) <100 km* < 5,000 km? < 20,000 km?
B2. Area of occupancy (AQO) <10km* <500 km? < 2,000 km?
AND at least 2 of the following 3 conditions:
(a) Severely fragmented OR Number of locations =1 <5 <10

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (i) area of occupancy; (iii) area,
extent and/or quality of habitat; (iv) number of locations or subpopulations; (v) number of mature individuals

(c) Extreme fluctuations in any of: (i) extent of occurrence; (ii) area of occupancy; (i) number of locations or subpopulations; (iv) number
of mature individuals

C. Small population size and decline

[ Gritically Endangered||  Endangered Vulnerable

Number of mature individuals | <250 < 2,500 < 10,000
AND at least one of C1 or C2

C1. An observed, estimated or projected continuing decline 25?;:;?;;‘“ 229;2:‘;?:;": : X 10:69;: n]e(: :t?:rr‘ssor
of atleast (up to:a e of 100 years in future): -(w_hichm islonger) = (whichever is longer) (whichever is longer)
C2. An observed, estimated, projected or inferred continuing
decline AND at least 1 of the following 3 conditions:
(a) (i) Number of mature individuals in each subpopulation <50 <250 < 1,000
(i) % of mature individuals in one subpopulation = 90-100% 95-100% 100%

(b) Extreme fluctuations in the number of mature individuals

D. Very small or restricted population

IGificiyEndangeiedl  Endangered Vulnerable

D. Number of mature individuals <50 ' <250 D1. <1,000

D2. Only applies to the VU category D2
Restricted area of occupancy or number of locations with "
a plausible future threat that could drive the taxon to CR
or EX in a very short time.

typically:
- - AOO < 20 km? or
number of locations < 5

E. Quantitative Analysis

ICHtGIyEndangered]  Endangered Vulnerable
250%in 10yearsor3  =20%in 20 years or 5
generations, whichever generations, whichever
is longer (100 years is longer (100 years
max.) max.)

Indicating the probability of extinction in the wild to be: =10% in 100 years
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2.2 Global and Local Assessments

The TUCN criteria described above are sufficient to carry
out the assessment of species or subspecies globally. For
assessing a species at non-global level, i.e. local (“region-
al” in the IUCN terminology, which can include all levels
of scale, from entire continents to small islands, includ-
ing the political / administrative levels, such this Italian
red list), the evaluators must perform a second step to ad-
just the criteria. If the estimated population (in this case
the Italian one) has not contacts with other populations of
the same species which live out of the national borders,
the assessment based on overall criteria is correct. By con-
trast, if there are contacts with populations of neighboring
countries two different cases may occur. In the case where
the local population is a ‘sink’, i.e. receives immigrants
from a foreign population that represents a ‘source’, an as-
sessment may be too pessimistic or too optimistic in rela-
tion to the state of the population out of the national bor-
ders. In the case where the population source is stable or
increasing, the Italian population will continue to receive
the intake of individuals from outside, and its actual risk
of extinction will be lower than that estimated on the basis
of the criteria. By contrast, if the source population is de-
clining, it is possible that in the future the Italian popula-
tion will not receive benefits in terms of immigrant beetles
from neighboring countries. In this case, the risk of extinc-
tion of the actual national population will be higher than
that estimated according to the criteria. When such cases
occur we can make an adjustment of the risk assessment
for a species at the national level, increasing or decreasing
of one or more categories of threats, e.g. from VU to EN
or viceversa). For the above reasons, the risk of extinction
of the local population of a species may be different from
the global one (Figs 7-8). As local populations of a species
are a fraction of its global consistency, their risk of extinc-
tion can be higher (the smaller the area where the evalua-
tors are working, the more likely that criteria B, C and D
are applied). On the other hand, there are species in rapid
decline globally (so globally threatened according to cri-
terion A) but locally stable (therefore locally classified as
Least Concern). Therefore, in the red lists, the non-glob-
al assessments are also accompanied by the category of
risk of global extinction. Even the local assessments are
very difficult to be applied to insects, for the same above
problems (problems of scale, the number of species to be
treated, difficulties in sampling, level and dissemination of
knowledge, very often due to a low number of specialists
able to recognize the species).

The concept of sink for saproxylic beetles seems to ap-
ply only in the cases of alien species (Audisio 2013). In
fact, the number of alien saproxylic beetles is on the rise,
although not as much as the number of crop pests damag-
ing agriculture. They are usually cosmopolitan species or
widespread in subtropical and temperate areas, and con-
tinue to invade the Italian territory by producing direct or
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indirect damage to native species. Some of them are para-
sitoids, introduced for the biological control of crop and/or
forest pests and can damage the populations of non-target
species, as those of saproxylic beetles. Even in the absence
of sound scientific data on the subject, we can only expect
a negative role for alien species on the biological cycle
of the native species, through a competition for food and
shelter. On the other hand, cases of native species of con-
servation concern that received demographic or ecological
benefits from foreign sources are likely to be quite margin-
al, at least in the short and medium term, and moreover are
very difficult to understand and assess with existing moni-
toring tools of beetles.

2.3 The Assessed Area

The study area covered by this review consists of all the
territory included in the boundaries of the Italian Repub-
lic, amounting to 301,338 km?. For “mainland” we mean
all Italian peninsula from the Alps to Calabria and Apulia,
whereas for “major islands” we mean Sardinia and Sicily;
other islands (such as those of the Tuscan Archipelago, the
Aeolian, the Egadi, the Tremiti, the Pelagie islands) are in-
dicated as “minor islands”. For each species examined, we
considered - and where possible evaluated - the whole set
of Italian known populations (Italian mainland, major and
minor islands). The great climatic differences, mainly due
to the altitude of mountain ranges, suggest that the demo-
graphic parameters of the populations of the same species
can vary on a substantial way (see chapter 3.3).

2.4 The species assessed

We evaluated all the saproxylic beetles occurring in Italy,
both autochthonous (native) and parautochthonous (intro-
duced and then become naturalized in ancient times, be-
fore 1500 AD, following Genovesi 2007 and Genovesi et
al. 2015). All information available or at least deducible
from the literature, on biology and ecology of the Italian
beetles, was analyzed to identify which species could be
considered as strictly, mainly or occasionally saproxylic.
The last category was considered only for species belong-
ing to taxonomic groups characteristic of forest habitats
(especially old-growth forests). We also included the ma-
jority of species associated with healthy trees and shrubs,
where their trophic activity was assessed as directly func-
tional to the dynamics of the saproxylic communities (see
the discussion of criteria described in section 2.5). The ba-
sic reference for taxonomy and faunistics of all species
treated was the Checklist of Italian Fauna of the Ministry
for the Environment, Land and Sea, reinforced by the bio-
geographical database produced by the Italian CKmap Pro-
ject. Much information was also obtained from the mon-
ographs of the series Fauna of Italy (Edizioni Calderini,
Bologna). Changes and additions have been made when
necessary to update taxonomy and regional distribution of



the species, through recent literature and unpublished data
from specialists, museums and entomological forums. Up-
dates in nomenclature, taxonomy and biogeography were
also made by using the database of Fauna Europaea (http://
www.fauna-eu.org), as well as the recent catalogues edited
by Lobl & Smetana (2003-2013).

A great problem concerned the choice of the higher
classification of beetles as unitary work of reference; in
fact, the division into families and subfamilies of this huge
order is subjected to continuous changes. Some authors
tend to divide larger and heterogeneous families in groups
of smaller and homogeneous families (trend of splitters),
while others merge or combine related or apparently re-
lated families (trend of lumpers). The last work of synthe-
sis in chronological order is that of Bouchard et al. (2011),
who recognized 211 families on a global scale. This clas-
sification has been accepted by many specialists, but at
least in part criticized by others. After an extensive discus-
sion in the working group, we therefore chose to follow
the classification of Bouchard et al. (2011) because it is
the last comprehensive work, although considering it open
to criticism from various points of view (basing on cladis-
tic, molecular and paleontological data), at least for some
families and subfamilies.

The priority aim of a Red List of Italian Saproxylic
Beetles is to provide an assessment of the extinction risk in
the country, at the species level. Evaluations at the subspe-
cies level have been produced when the experts deemed
it appropriate, e.g. in case of well distinct subspecies and/
or with very small ranges. The list of all species evaluated
with their category of risk of extinction in Italy, as well as
the criteria adopted and the European IUCN category are
shown in Table 3. Data sheets for over 400 species con-
taining the extinction risk assessment and the data used
for the evaluation, will be soon available at [UCN Italy
(www.iucn.it). These data sheets include all VU, EN and
CR, some NT and DD the experts retained of particular
importance, and some LC (only the species that are listed
in the Annex Il and / or IV of the Habitats Directive).

As more extensively discussed below in chapter 3.6,
changes in the taxonomic status at species level, due to
splitting or lumping events, may represent a problem in
assessing the Evolutionarily Significant Units or believed
subspecies, and need a rearrangement in nomenclature.
For instance, the status of Osmoderma cristinae, endemic
to Sicily, was recently validated at species rank, separated
by O. eremita (Audisio et al. 2009), while Morimus as-
per and Morimus funereus were ascribed to a single, albeit
genetically and morphologically variable species (Solano
et al. 2013). In the first case, the Sicilian endemic chafer
beetle acquired the protected position of the species from
which was separated; in the second case, Morimus asper
became the valid name of a protected species (M. funere-
us) which became its synonyme (although in Table 3 we
maintained a conservative approach, still tentatively con-
sidering the two taxa as being distinct).
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2.5 Assessment Protocol
2.5.1 Criteria for inclusion/exclusion

We considered as ‘saproxylic beetles’ the species that can
be assigned, most probably, to the trophic categories shown
in Table 3, also according to Gordon (2011). Like all bee-
tles, the adults of saproxylic species may have lifestyles
and feeding habits almost identical, similar, or complete-
ly different from those of their larvae. For instance, many
species have larvae occurring in dead wood, fungi or under
tree bark, but adults that live on flowers or in the forest can-
opy. Both larvae and adults may be detritivorous, lignivo-
rous, fungivorous or carnivorous, regardless of the micro-
habitat in which they live, but they often change the diet
after metamorphosis. On the other hand, the presence of an
adult beetle on a flower does not necessarily mean that it
feeds on petals, nectar or pollen, because many floricolous
beetles are predators of other insects. Moreover, we cannot
forget that there is a large number of species living in the
soil of forests or bushlands, whose ecological position is
placed in a “grey area” between the real saproxylic organ-
isms, often xylosaprophagous species associated with the
woody fragments in the litter, and the phytosaprophagous
species that develop at the expense of humus (this layer
contains a mixture of very fine woody fragments, decom-
posing leaves and other plant debris, together with their
natural decomposers, such as bacteria and fungi).

We have decided to exclude the majority of species
with this type of ecological requirements (e.g. many Bo-
thrideridae, Latridiidae, Scraptiidae, Staphylinidae, Ten-
ebrionidae Alleculinae, Curculionidae living in the soil,
etc.), as well as a large number of mycetophagous spe-
cies associated exclusively or mainly to subterranean fun-
gi, slime moulds in the forest litter, or fruiting bodies of
fungi not regularly associated with stumps or logs (e.g.
many Leiodiidae, especially Leiodes, many Staphylini-
dae, some Cryptophagidae, Nitidulidae and Endomychi-
dae), that exploit also other trophic niches. The same cri-
terion of exclusion has been applied to many species (e.g.
the small Scarabaeidae Cetoniinae of the genera Oxythy-
rea and Tropinota, some Cleridae and Oedemeridae, etc.)
associated mainly with decomposing stems or roots of her-
baceous plants, although sometimes also present in sap-
roxylic microhabitats. Their inclusion would have resulted
in a massive and probably wrong expansion of the list, in
favor of species that still would not be returned closely in
trophic categories listed in Table 3. For some genera com-
prising almost exclusively mycetophagous species (such
as in families as Cryptophagidae, Latridiidae, Erotylidae,
Endomychidae, Alexiidae and Leiodidae Agathidiini) we
used a more “inclusive” criterion, as they are often gener-
alist species but always in association with mycelia, fre-
quently within tree cavities, stumps and rotting logs, under
bark, in arboreal mushrooms, then in closely saproxylic
microhabitats. Were instead excluded many predatory spe-
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cies of forest habitats (e.g. Carabidae and Staphylinidae
of different subfamilies including many Pselaphinae and
Scydmaeninae) which, despite being frequently associat-
ed with stumps and fallen logs (especially Carabidae dur-
ing hibernation, or some rare Omalisidae which eat terres-
trial gastropods), under no circumstances can be consid-
ered as predators exclusive, specialized, or at least prefer-
ential of saproxylic organisms. By contrast, the choice of
including almost all species of primary xylophagous spe-
cies is tied to their role as “engineering species”, because
they start the process of wood decay and favor the sub-
sequent establishment of secondary xylophagous species,
which are the true saproxylic ones (Buse et al. 2008). Nev-
ertheless, we excluded some Cerambycidae and Bupresti-
dae that attack the living twigs of trees and shrubs, which
do not seem to become a vital substrate for the coloniza-
tion of xylosaprophagous species. As regards the unstable
alien xylophagous, xylosaprophagous, saprophytophago-
us, and sap-feeding species, due to the frequent entry of
new taxa and their actual or potential impact in terms of
biodiversity conservation, we decided to include them in
the list, but postponing their detailed discussion to the da-
tabase in preparation by ISPRA (http://www.naturaitalia.
it/nnb/; Zapparoli 2010; Zapparoli & Carnevali 2014).

In this category we have also included a few species
that, despite having been described on material collected
in Italy, are certainly referred to exotic genera or species
groups, accidentally introduced into Italy. Several sap-
rophagous or xylophagous alien species, otherwise, are
frequently captured even in old-growth forests, with meth-
ods that are commonly used to collect true saproxylic in-
digenous species (pitfall traps baited with vinegar or alco-
holic substances, window traps, funnel traps, beetle-box-
es, etc.); information on these species could be therefore
useful to entomologists, ecologists, and forest operators to
measure the increasing degree of exposure of natural habi-
tats to the impact of these alien taxa. We have otherwise
excluded from our list several other alien xylophagous or
xylosaprophagous species known to occur in Italy (Ratti
2006), which have been thus far only occasionally inter-
cepted in harbours (from introduced timber, fruits or veg-
etables), or are now acclimatized only in strictly anthropo-
genic environments (e.g., wharehouses, cellars, libraries,
buildings containing woody structures, orchards, etc.).

For some saproxylic species (sensu lato), which are lo-
cated at the interface between two or more different troph-
ic categories of Table 3, we reported both categories to
emphasize the ecological role of these entities is not eas-
ily defined. In the case of many species belonging to some
families whose larvae are still poorly studied in terms of
morphological and ecological adaptations, it is difficult
to give a strict definition of their lifestyle. For example,
many mycetophagous species living within larval galleries
dug by xylophagous species (for example some Nitiduli-
dae Cryptarchinae, Monotomidae, etc.) are also known as
occasional predators of the larval stages of those beetles.
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Also, many species associated with the fermented sap that
flows from the wounds of trees have larvae that live in the
mixture of sugary liquids in fermentation, yeasts and bac-
teria, often associated with larvae of other insects (main-
ly Diptera), with a non-always clear definition and alloca-
tion of actual ecological roles. Furthermore, we have in-
cluded in the list of Italian saproxylic (s.l.) beetles also
a few species whose biology is still completely unknown
but, by analogy with related species, we assigned them to a
possible saproxylic category. For these and other species,
whose ecological requirements are yet unknown, we made
use of category UN (unknown or uncertain) (Table 3) .

In some families (for example many Mordellidae,
Scraptiidae, Melyridae, some Elateridae and Tenebrioni-
dae Alleculinae) there are genera and species either sap-
roxylic or non-saproxylic, whose larval biology is poorly
known; in these cases we have included in our list only the
species known as certainly or prevalently saproxylic from
the literature.

As a result of the complex decision-making processes
that we have tried to explain and motivate, our list is sure-
ly not error-free, such as the exclusion of species which
nevertheless play a role, albeit marginal, in the saproxylic
communities, or to the contrary the inclusion of species
that are present with a certain frequency even outside of
this functional group. In any case, errors of excess and de-
ficiency would have been inevitable, given the difficulty of
evaluation for many species, independently from the crite-
rion used for inclusion / exclusion.

2.5.2 Assessing the Risk Categories

In the calculation of the Area of Occupancy (AOO), for the
most part of “generalists”, we used a grid square of 10x10
km (therefore considering a squared area of 100 km?) ex-
tended around each site of presence that was not adjacent
to another site. By contrast, for more specialized taxa, i.e.
those associated with particular microhabitats within for-
est ecosystems, we adopted a grid square of 2x2 km (there-
fore considering a squared area of 4 km?). The choice be-
tween these two reference systems has been indicated and
justified in the evaluation form (available soon on line) of
each taxon.

In the calculation of the Extent of Occurrence (EOQO),
when the grid square included also large sea surface, the
EOO was considered “not applicable”, and then we used
other criteria of evaluation.

In the assessment of each taxon (species or subspecies)
and in its evaluation form available online, we gathered
(where possible) the following information:

* Current taxonomy and indications of any Italian name
available;

* Risk of extinction in Italy according to the IUCN Cat-
egories and Criteria;

» Information on the overall distribution of the taxon and
its distribution in Italy;



* Information on the state and recent historical trends of
the Italian populations;

* Summary of the habitat preferences and trophic cate-
gorization (Table 3);

* Main threats that a taxon is likely to undergo;

* Conservation measures in action and required;

» References essential for risk assessment.

Data collection has been divided for taxonomic groups
(from family and/or subfamily to species and/or subspe-
cies level), both in the red list and in the online data sheets.
The collection of data was performed by P. A. Audisio and
C. Baviera, in collaboration with G. M. Carpaneto and A.
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B. Biscaccianti, and was based on data and information
provided by a network of Italian and foreign specialists
(Table 4).

2.6 Revision of the species assessment

All evaluations were reviewed critically, both in the con-
tents and in the application of the Protocol, according to IU-
CN guidelines, by a network of specialists of different fami-
lies, under the supervision of P. Audisio and C. Baviera, and
in collaboration with the other authors of the present work.
The correct application of the IUCN Categories and Criteria
was checked by C. Rondinini and Alessia Battistoni.

3 Results

3.1 The Italian Red List of saproxylic beetles

Table 3 — The IUCN red list of Italian saproxylic beetles (Fields, symbols and acronyms used).

Family field: refer to Table 4 for Coleoptera suborders and a list of contributing specialists. Families are listed alphabetically, as well as
genera, species and subspecies among each family.

Symbols in the species/subspecies field:
Subspecies representing the only one population or group of populations known to occur in Italy

Species or subspecies included in the annexes of the UE Habitats Directive [for these species, only color of the ‘TUCN
Category (Italy)’ column corresponds to their possible Category of Threat]

Species or subspecies included in the annex IV of the UE Habitats Directive
Species or subspecies in category CR
Species or subspecies in category EN
Species or subspecies in category VU

Species or subspecies in category PE (Possible Extinct) at Italian regional level (RE)

goom- B

Certainly allochtonous species, introduced to Italy, acclimatized, often become a pest in forest and anthropogenic habitats [i]
Species likely allochtonous in Italy [i ?]

Allochtonous species, introduced to Italy, but thus far not surely acclimatized [i] ?

All certainly or probably introduced species were considered in the NA (Not Applicable) IUCN category (Fig. 5)

]

IUCN Category (Italy): refers to the IUCN Category of Risk attributed herein (with few corrections and updating) and in Audisio et
al. (2014). Refer to Fig. 5 for list of the IUCN categories of risk.

IUCN Category (Europe): refers to the corresponding IUCN Category of Risk attributed at European level by Nieto & Alexander
(2010) (only for the 253 species of saproxylic beetles shared by the European and the present Italian Red Lists)

Endemic/Subendemic to Italy:

P Italian Peninsula and/or continental Italy

Si Sicily (including Italian circum-Sicilian islands)

Sa Sardinia (including circum-Sardinian islands)

Sa +[Co] | Corso-Sardinia

P+ [Co] Tuscan-Corsican areas

Si+[Ma] | Sicily (including Italian circum-Sicilian islands) and Maltese Islands

[ Presence in Italy based on published but doubtful data

M Presence in Italy based on unpublished data or on data in press elsewhere
[#] Taxonomy needing revisions or further interpretations
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Trophic category (alternative or secondary Trophic Categories in brackets):

AR | arecophagous, i.e., saprophytophagous or spermophagous on Arecaceae (palms)
CO commensal of SX/XY or of other saproxylic insects
HW | saprophagous in small water pools inside hollow trees
MB | mycetophagous on carpophora of large fungi (mostly Polyporales) growing on veteran trees or on old stumps
MF | bryophytophagous developing on mosses growing on veteran trees or on old stumps
MM | myrmecophilous o melittophagous inside hollow trees or stumps hosting colonies of ants or of other social Hymenoptera
MY | mycophagous (developing on ifae of saproxylic fungi or on micromycetes, yeasts and Myxomiceta)
NI commensal in bird or small mammal nests, inside hollow trees
PA larval parasitoid of SX/XY or of other saproxylic insects
PR predator (as larvae or imagoes) of SX/XY or of other saproxylic insects
SF feeding on fermented sap and exudates (usually including a mixture of bacteria and yeasts) produced by trees attacked by XY,
fungi or wounded by external physical agents
SP saprophytophagous on rotting vegetal matter associated with dead wood and wood debris
SS saproxylophagous in fragments of dead wood present in the soils among roots and stumps
SX saproxylophagous in dead wood during the whole process of its decomposition, including the wood mould inside hollow trees
UN | trophic category unknown
WX | saproxylophagous associated with dead wood completely or partially submerged in water (rivers, lakes, ponds, channels,
wetlands, lagoons)
XB saproxylophagous associated with dead wood (trunks, branches and fragments) deposited by the sea along sandy beaches,
shores and sand dunes
XY | xylophagous (also developing on healthy trees)
Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic = Category
(Italy) (Europe) to Italy (TC1I)
ADERIDAE
\Aderus populneus [Creutzer, 1796} Lc 5K
Anidorus lateralis (Gredier, 1866) vu B2ac(ill) 5%
Anidorus nigrinus (Germar, 1817) Lc 5X
Anidorus sanguinalentus (Kiesenwetter, 1861) Lc 5K
Phytob bilis ssp. bilis = R.F. Sahlberg, 1834 NT 5X
ALEXIIDAE
Remerasos 0 e UL mwe e L e
Sphaerosoma aspromontanum Reitter, 1909 DD P [#] MY
Sphaerosoma floril Ganglbauer, 1899 NT P MY
Sphaerosema globesum (Sturm, 1807) Lc MY
Sphaerosoma laevicolle [Reitter, 1883) DD 71 MY
Sphaerosoma latitarse Apfelbeck, 1915 DD [ MY
Sphaerosoma maritimum (Reitter, 1904} vu Blab(iv) P MY
[
Sphaerosoma piliferum (P.W.J. Miller, 1821) LC MY
Sphaerosoma pilosum [Panzer, 1793) Lc MY
Sphaerosoma punctatum ssp. punctatum = (Reitter, 1878) Lc MY
ph, reitteri (Ormay, 1888) LC [#] MY
Sphaerosoma seidlitzi (Reitter, 1889) L= MY
Sphaerosoma solarii Reitter, 1504 LC P MY
Sphaerosomao sparsum Reitter, 1909 Lc P MY
Sphaerosoma vallombrosae (Reitter, 1885} Lc P MY
ANTHRIBIDAE
Allandrus undulatus (Panzer, 1795) Lc XY (SX, MY)
Anthribus fasciatus (Forster, 1771) Lc XY (SX, MY)
Anthribus nebulosus (Forster, 1771) LC XY (SX, MY)
Anthribus scapularis (Gebler, 1833) DD XY (SX, MY)
Araecerodes grenieri (C. Brisout de Barneville, 1867) Lc XY (SX, MY)
Cercomorphus bicolor Abeille, 1895 DD XY (SX, MY)
Cercomorphus duvalii Perris, 1864 DD XY (SX, MY)
Choragus oureolineatus (Abeille, 1838) DD XY (SX, MY)
Choragus sheppardi ‘W. Kirby, 1818 Lc XY (SX, MY)
Dissoleucas niveirostris (Fabricius, 1798) Lc XY [SX, MY)
Enedreytes hilaris Fahraeus, 1839 LC XY (SX, MY)
| sepicola (Fabricius, 1792) Lc XY (SX, MY)
Eusphyrus vasconicus (Hoffmann, 1954) DD XY [SX, MY)
Nowius curtirostris (Mulsant & Rey, 1861) Lc XY {SX, MY)
Opanthribus tessellotus (Boheman, 1829) LC XY (SX, MY)
Phaenotherion fasciculatum Reitter, 1891 Lc XY (SX, MY)
Phaeochrates cinctus (Paykull, 1800) DD XY (SX, MY)
Platyrhinus resinosus (Scopoli, 1763) Lc XY (SX, MY)
Platystomos albinus (Linnaeus, 1758) L XY (SX, MY)
Pseudeuparius centromaculatus (Gyllenhal, 1833) LC XY (SX, MY)
Rhaphitropis marchicus (Herbst, 1797) Lc XY (SX, MY)
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Rhaphitropis oxyaconthae
Trigonorhinus areolatus
Tropideres albirostris
Tropideres dorsalis
Ulorhinus bilineatus
BIPHYLLIDAE

Biphyillus frater
Biphylius lunotus
Diplocoelus fagi

BOSTRICHIDAE
Amphicerus bimaculatus
\Apate monachus
Bostrichus copucinus

Dinederis ooetiatssap r
Enneadesmus trispinosus

Xylopertha praeusta
\Xylopertha retusa
(Xyloperthelia picea
IDTH!IIDERID)-E
Bothrideres bipunctatus
Ogmoderes angusticollis
Oxylaemus cylindricus

Teredus cylindricus
Teredus opacus

BRENTIDAE
Amorphocephala coronata

mmJ degener ssp. degener

\Agrilus (Agrilus) antiguus ssp. antiguus »
\Agrilus (Agrilus) auricollis ssp. auricollis «
\Agrilus (Agrilus) croaticus

\Agrilus (Agrilus) cytisi

WAgrilus {Agrilus) elegans ssp. elegans =

{Anambus) convexicollis

(Acmaeodera (A L

dera (e hya) quadrifasciata ssp. quadrif
Acmaeodera (Acmoeotethya) tassit
Acmaeodera o) ssp. bi
" dera (Pal hya) bi S, ;
lac derella (Carininota) flovef ssp. flavofosciata »
A (Omph ssp. ad o
ﬁgdﬁdsfd_grﬂus}albomnrgm

 (Schrank, 1789)

Author(s)

(C. Brisout de Barneville, 1863)
(Boheman, 1845)

(Herbst, 1783)

(Gyllenhal, 1813)

_IGenrlar, 1218)

(Aubé, 1850)
{Fabricius, 1787)
Guérin-Méneville, 1844

(AG. Olivier, 1750)
Fabricius, 1775
(Linnaeus, 1758)

(A.G. Olivier, 1795)

_Ismphens. 1830)
(Goeze, 1777)
_Panzef, 1793
_Ilar.quelln du Val, 1859)
(F. Walker, 1858)

(Le Conte, 1853)

(Ross], 1792)

Hl!'h_ﬂ, 1?!_7

(A Villa & G.8B. Villa, 1835)
(Fabricius, 1801)

(A.G. Olivier, 1790)

(Germar, 1817
{(AG. Olivier, 1790}
[A.G. Olivier, 1790}

(Gmelin in Linnacus, 1790)

(C. Brisout de Barneville, 1861)
.:Pam.er, 1796)

_IDufour. 1843)

(A.G. Olivier, 1790)
Habelmann, 1854

(Germar, 1817)

(Fabricius, 1775)
(Bonelll, 1812)

(Scopoli, 1763)
(Villers, 1789)
‘Spinola, 1838
(Rossi, 1790)
_Schaefer, 1965
(A.G. Olivier, 1790)

Sparacio, 1992

(Piller & Mitterpacher , 1783)
_IIIIIQer, 1803)

_FInr‘L 1906

_Mulsanr. & Rey, 1863
Kiesenwetter, 1857

Abeille de Perrin, 1897
Baudi di Selve, 1870
Mulsant & Rey, 1863

‘Schaefer, 1946
[Wliger, 1803}

(Fabricius, 1777)
Redtenbacher, 1849
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TUCN
Category
(Ttaly)

IUCN
Category
(Europe)

Endemic/
Subendemic
to Italy

Criteria Trophic
Category

(TC M)

XY (X, MY)
| XY (5K, MY)
XY (SX, MY)
XY {SX, MY)

XY (SX, MY)

A8REHR

| sx(mv, PR)
| SX (MY, PR)
SX (MY, PR}

Lc
LC
Lc

R A A

ESrRRRRE

=

L BT E] BIEIEET

Z
S::QFEFEE

- x
aw? x
Lc Lc XY
vu B2actiii) c Xy
Lc Lc SX
NT PR
NT PR
NT PR
NT PR
Lc PR
vu Blabii,iv} PR

A
=
H

III}-&MHI}

vu XY
U Blablili}+2ab(iii) XY
Lc Xy
Lc XY
NT p,si XY
Lc XY
v Bla+2bliii) Si [#] XY
Lc XY
Lc XY
L Xy
Lc XY
Lc XY
Lc XY
vu Blabliiij+2abiii) XY
Lc XY

R A
%38
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Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic = Category

(Italy) (Europe) to Italy (TCI)
\Agrilus (Anambus] cyanescens ssp. cyanescens (Ratzeburg, 1837) Lc Xy
\Agrilus {Anambus) cyanescens ssp. italicus Ohenberger, 1920 Lc XY
Agrilus (Anombus) derosofasciatus Lacordaire, 1835 Lc | XY
\Agrilus (Anambus) graecus ‘Obenberger, 1914 DD | XY
\Agrilus ( inis ssp. graminis * Gory & Laporte, 1857 Lc XY
\Agrilus (Anambus) hastulifer ssp. hastulifer = (Ratzeburg, 1837) LC xy
\Agrilus (Anambus) laticornis [Wiger, 1803) Lc XY
\Agrilus {Anambus) lineola ssp. lineola = Kiesenwetter, 1857 Lc XY
\Agrilus (Anambus) marozzinii ‘Gabbi, 1974 Lc Xy
\Agrilus {Anambus) obscuricollis Kiesenwetter, 1857 LC n
\Agrilus (Anambus) olivicolor Kiesenwetter, 1857 Lc XY
|Agrilus (Anambus) relegotus ssp. alexeevi » _Bellarm, 1998 Lc XY
|Agrilus (Anambus) roscidus Kiesenwetter, 1857 LC xY

(A.G. Olivier, 1730)

|Agrilus (Anambus) sulcicollis _I.acordalre. 1835 Lc | | XY
\Agrilus (Anambus] viridis ssp. viridis » [Linnaeus, 1758) LC XY
Lc XY

\Agrilus (Rob (Ratzeburg, 1837)

[Linnaeus, 1767)

Anthaxia (Anthaxia) candens {Panzer, 1792) vu Biabiili}+2ab(il} XY
Anthaxia (Anthaxia) drewleﬂ ‘Gory & Laporte, 1839 Lc Xy
Anthaxia (Anthaxia) dimidiata (Thunberg, 1789) Lc XY
Anthaxia (Anthaxio) fulgurans (Schrank, 1789} Lc XY
Anthaxia (Aothaxial hackeri  Eadskvises & Bmdvied v
Anthaxio (Anthaxio) lucens ssp. lucens » Kister, 1852 Lc Xy
Anthaxia (Anthaxio} manca [Linnaeus, 1767) Lc x
Anthaxia (Anthaxia) dizabali Cobos, 1965 Lc

Anthaxia {Anthaxia) midas ssp. oberthuri Schaefer, 1937

Anthaxia (Anthaxia) nitidula (Linnaeus, 1758)

Lc X

Anthaxio (Anthaxio) passerinil _Peochinll, 1837 NT xy
Anthaxia (Anthaxio) podolica ssp. podolica ‘Mannerheim, 1837 Lc XY
Anthaxia (Anthaxia) salicis ssp. salicis » (Fabricius, 1777) Lc Xy
[/ ) Kiister, 1851 Lc Xy
Anthaxio {.._ﬂrlt.‘ml\laj senicula ssp. seniculo » _ISchranl. 1789) NT XY
Anthaxia (Anthaxia) spinolae Gory & Laporte, 1839 Lc Xy
Anthaxia (Anthaxia) suzannae Théry, 1942 Lc xy
| ) s5p. . _I.M:ellh de Perrin, 1900) Lc xy

haxia (C ) hungarica ssp. hungarica » {scopoli, 1772) c Xy
Anthaxia (Haplanthaxia) cichorii Lc Xy

(A.G. Olivier, 1750)

r.hax.l‘n (chmrh}ss. nusa _Gor\r, 1841 Lc

Xy
Anthaxia (Haplanthaxia) flaviae Lo Cascio & Sparacio, 2010 Lc | Si [#] XY
Anthaxia (Haplanthaxia) ssp. Abeille de Perrin, 1894 Lc XY

haxia (Haplanthaxia) praeclara ssp. praeclara Mannerheim, 1837 vu Blabliii}+2abiii) XY
Anthaxia (Hoplanthaxia) scutellaris ssp. scutellaris » Gené, 1839 Lc Xy
Anthaxia {Haplanthaxia) scylla Levey, 1985 Lc P XY
Anthasia (i ) ssp. . (F , 1787) Lc XY

Anthaxia (Melanthaxia) godeti Gory & Laporte, 1839 Lc XY
haxia i } heh 5P, Obenberger, 1938 NT P xy
Anthaxia (Melanthaxia) helvetica ssp. helvetica Stierlin, 1868 Lc Xy
Anthaxia (Melanthaxia) istriana Rosenhauer, 1847 Lc XY
Anthaxia (Melanthaxia) kochi Obenberger, 1938 vu Blac{iv}+2ac{iv) [ XY
faxi lanthaxia) kubani _Bih?. 1986 DD XY
Anthaxia (Melanthaxia) lige |Gobbi, 1983 Lc Xy
Anthaxio (Melanthaxia) mario (Fabricius, 1792) Lc XY
‘ haxia) la ssp. nig . Ratzeburg, 1837 LC xy

h (Melanthaxia) quadripunctata ssp. quadripunctata (Linnaeus, 1758) Lc XY

hasia (i haxia) rugicoll Lucas, 1849 vu B1ab(ili}+2ablili) x¥

h haxia) sepul ssp. sepul . (Fabricius, 1801) Lc XY
Buprestis (Ancylocheira) cupressi Germar, 1836 Lc XY
(Marseul, 1865} vu Blablili}+2abliii) Xy

Lc XY

Herbst, 1780

Buprestis (Ancylocheiro) lata ssp. ulatas |Linnoeus, 1767 L -
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Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TC1II)

Buprestis (Ancylocheira) rustica ssp. rustica » Linnaeus, 1758 LC XY

Linnaeus, 1758

Capnodis cariosa ssp. carfosa = (Pallas, 1776)

(Capnodis miliaris ssp. miliaris » (Klug, 1829) vu Blabiiii}+2abliii) xy
Capnodis tenebrionis [Linnaeus, 1761) Lc

v . — r

Chalcophora mariana [Linnaeus, 1758)

LC XY
Chalcophara massiliensis (Villers, 1789) L [ W
Chalcophorelia (Rossiella) fabricil (Rossi, 1794) vu Blac(ivi+2ac(iv) Xy
(Chrysobothris {Chrysobothris) affinis ssp. affinis = (Fabricius, 1794) LC | Xy
Chrysobathris (Chrysobothris) chrysostigma ssp. chr igma » (Linnaeus, 1758) Lc Xy
Chrysobathris (Chrysobothris) dorsata |Fabricius, 1787) vu B1abiii,v}+2ablili,v) XY
R 3 o | E—
Chrysobothris (Chrysobothris) solieri Laporte & Gory, 1837 LC XY
Coraebus fasciatus [Villers, 1789) Lc XY
Coraebus undatus (Fabricius, 1787)
—
Dicerca (Dicerca) aenea ssp. aenea » [Linnaeus, 1767) Lc XY
Dicerca (Dicerca) alni (Fischer von Waldheim, 1824) NT XY
Dicerca {Dicerca) berolinensis [Herbst, 1779) NT XY
Eurythyrea oustriaca [Linnaeus, 1767) vu Blac(ivi+2ac(iv) xy
Eurythyrea micans [Fabricius, 1792) Lc X
Kisanthobia oriasi ssp. arigsi « (Robert, 1858) vu Blab(iii}+2abiii) Xy
Lomprodila (Lomprodila) decipiens ssp. decipiens » Gebler, 1847 LC Xy
Lamprodila (Lamprodila) mirifica ssp. mirifica « [Mulsant, 1855) Lc XY
Lamprodila (Lamprodila) rutifans ssp. rutifans = (Fabricius, 1777) 1c X
Lamprodila {Palmar) festiva ssp. festiva » {Linnaeus, 1767)
(A.G. Olivier, 1790)
Melanophila cuspidata (Klug, 18239} Lc X
li (Melib ) fulgidicoili (Lucas, 1846) Lc XY
Perotis lugubris ssp. lugubris (Fabricius, 1777) Lc XY
Peratis lugubris ssp. meridionalis lzzillo & Sparacio, 2011 NT Xy
Phaenws twﬂw (Fabricius, 1775) Lc
Jacobson, 1913 vu B1ab(ili}+2abiiii)
Phaenops knoteki ssp. ochsi Schaefer, 1947 vu Blabiii}+2abliii) Xy
Poecilonota variolosa ssp. variolosa » (Paykull, 1799) Lc Xy
deci lata ssp. undec (Herbst, 1784) Lc X
Trachypteris picta ssp. . (Fabricius, 1787) Lc XY
BYRRHIDAE
Curimus erinaceus (Duftschmid, 1825) DD MF
[Curimus lariensis (A. Villa & G.B. Villa, 1833) DD MF
Curimus petroeus Gredler, 1863 DD MF
CERAMBYCIDAE
Acanthocinus aedilis (Linnaeus, 1758) Lc XY
Acanthocinus griseus (Fabricius, 1792)

Acanthocinus reticulatus (Razoumowsky, 1789) Lc XY
Acanthocinus xantheneurus Mulsant & Rey, 1852 NT P, Si Xy
Acmaeops marginatus (Fabricius, 1781) NT XY
\Acmaeops pratensis [Laicharting, 1784]) Lc xy
Acmaeops septentrionis (Thomsan, 1866) NT XY
A clavipes (Schrank, 1781) LC XY
Aegosoma scabricornis [Scopoli, 1763) LC Xy
Alosterna tabacicolor (De Geer, 1775} Lc XY
A heti ssp. . (Fabricius, 1781) Lc XY
Anoglyptus gibbosus [Fabricius, 1787) Lc Xy
Anaglyptus mysticus [Linnaeus, 1758) Lc XY
Anaglyptus zappil Rapuzzi & Sama, 2014 vu Blabii) Xy
Anastrangalio dubia ssp. dubia « (Scopoli, 1763) LC XY
Anastrangalio reyi (Heyden, 1889) Lc XY
Anastrangalia sanguinolenta (Linnaeus, 1760} Lc XY
Anisarthron barbipes (Schrank, 1781} NT xY
|Anisorus quercus (Goeze, 1783) NT XY
Anoplodera (Anoplodera) rufipes ssp. izzilloi ma, 1999 NT P Xy
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Genus (Subgenus) and specific epithet

plodera) rufipes ssp. rufipes

Arhopalus ferus

Arhopalus rusticus

\Arhopalus syriacus

Aromia bungi

|Aromig moschato ssp. ambrosioco
|Aramia moschata ssp. moschata
Asemum striatum

Asemum tenuicorne

Axinopalpis gracilis

Callidium aeneum

Callidium coriaceum

Callidium violaceum

Callimus abdominalis

Callimus angulatus

Cerambyx scopolii ssp. scopolii
Cerambyx scopolii ssp. siculus
Cerambyx welensil
Chlorophorus figuratus
Chlorophorus glabromaculatus

Chiorophorus sartor
Chlorophorus trifosciotus
Chlorophorus varius ssp., varius *
Clytus arietis ssp. arfetis «

Clytus clavicornis

Clytus lama

Clytus rhamni

Clytus triangulimacula

Cortodera ospromontang
Cortodera femorata

Drymochares truguii
Ergates faber

Etorofus pubescens
Evodinus clothratus
Exocentrus adspersus
Exocentrus lusitanus
Exocentrus punctipennis
Gaurotes (Carilio) virginea
Glaphyra kiesenwetteri

Herophil tristis ssp. tristis
Hesperophanes sericeus
Hylotrupes bajulus

lcosium tomentosum ssp. atticum
Icosium tomentosum ssp. tomentosum
Isotomus barbarae

Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Italy) (Europe) to Italy (TCI)
(Schaller, 1783) Lc XY
(Fabricius, 1775) Lc Xy
(Forster, 1771) NA[) X
[Mulsant, 1839) Lc Xy
(Linnaeus, 1758) LC Xy
(Reitter, 1895) Lc XY
(Faldermann, 1835) NA[] Xy
(Stevens, 1809} NT XY
[Linnaeus, 1758) Lc Lc XY
(Linnaeus, 1758) LC Xy
Kraatz, 1879 NT Xy
(Krynicki, 1832) NT Lc Xy
Heyden, 1863 o e xv
(Motschulsky, 1862) NA [ _ X
|De Geer, 1775} Lc Lc XY
Paykull, 1800 NT Lc Xy
(Linnaeus, 1758) Lc Lc XY
[A.G. Olivier, 1795) Lc Lc XY
(Schrank, 1789) Lc Lc Xy

Bonelli, 1812

_Fuesslv, 1775

Lc Lc XY
Rapuzzi & Sama, 2010 NT Si XY
(Kiister, 1845) Lc NT Xy
ISoupoii._ 1763) Lc LC XY
(Goeze, 1777) Lc Lc XY
(Fabricius, 1781) Coee@w

(0.F. Milller, 1766}
(Fabricius, 1781)
(O.F. Miller, 1766)
(Linnaeus, 1758)
(Reiche, 1860)
Mulsant, 1847
Germar, 1817

A. Costa, 1847

Lc

Blabiiii) VU Blabiiii) +2abiiil) si
Lc
Lc

Blabii) VU B2abliil) P

SHEEEEEE
X %% %0885 s

G. Miller, 1948
(Fabricius, 1787)
(Schaller, 1783)

(A.G. Olivier, 1790)
(Aragona, 1830)
(Mulsant, 1843)
[Linnaeus, 1758)
Mulsant, 1847
(Linnaeus, 1760)
(Fabricius, 1787)
(Fabricius, 1792}
‘Mulsant, 1846
[Linnaeus, 1767)
Mulsant & Guillebeau, 1856
(Linnaeus, 1758)
(Mulsant & Rey, 1861)

Lc

Blabiii)

=3 R 3E- 3 JE-30-1 - -3 2630262511

Blabjii) DD

_C. Brisout de Barneville, 1863
(schreber, 1859)

(Fabricius, 1781)

(Stephens, 1831)

Pic, 1892

(Fabricius, 1781)

(Schaller, 1783)

Blabiili}+2ab(iii) | Db

- dE-26- R0 E-26-4 -

B ZR33RRE@MERRZIR33REREZIRATE

(Contarini & Garagnani, 1983)

| NT P XY
[Linnaeus, 1767) LC x
(Fabricius, 1787) Lc Lc XY
(Linnaeus, 1758) LC Lc xy
_Gaﬂqlbiuer, 1882 NT Xy
(Lucas, 1854) NT Lc XY
Sama, 1977 NT VU B2abjil} P XY

[Linnaeus, 1758)
(Linnaeus, 1758)

Redtenbacher, 1849

Fairmaire, 1859
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Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TC1I)

(Linnaeus, 1758)

Fabricius, 1792
[Linnaeus, 1758)

Menesia bipunctata (Zoubkoff, 1829) vu B2ahjii) Xy
Mesosa curculionoides [Linnaeus, 1760) LC XY
Mesosa nebulosa (Fabricius, 1781) Lc XY
Molorchus minor ssp. minor « (Linnaeus, 1758) Lc Lc Xy
Meonochamus galloprovincialis (A.G. Olivier, 1795) Lc LC XY
Monochamus saltuarius (Gebler, 1830) vu Blabyjii) i XY
Monochamus sartor (Fabricius, 1787) Lc Lc Lid
Monochamus sutor ssp. sutor = (Linnaeus, 1758) Lc Lc XY
Maorimus osper [Sulzer, 1776} LC [#] xy
oo bW
Nathrius brevipennis {Mulsant, 1839) Lc [+11] Xy
majer Linnaeus, 1758 vu Blabyiii) XY
Necydalis ulmi (Chevrolat, 1838) NT XY
Neoclytus acuminatus (Fabricius, 1775) NA[i] XY
Nighona picticarnis Mulsant, 1839 XY
Nothorhina muricata (Dalman, 1817) NT XY
Oberea (Obereo) linearis (Linnaeus, 1760) Lc Xy
Oberea (Oberea) oculata (Linnaeus, 1758) Lc XY
Obrium brunneum (Fabricius, 1792) Lc Lc Xy
Obrium cantharinum [Linnaeus, 1767) NT LC XY
Oplosia cineren Mulsant, 1839 Xy
Oxy cursor (Linnaeus, 1758) Lc X
Oxypleurus nodieri [Mulsant, 1839) NT xy
Pachyta lamed [Linnaeus, 1758) NT XY
Pachyta quadrimaculata (Linnaeus, 1758) Lc XY
Pachytodes cerambyciformis (Schrank, 1781) Lc Xy
Pachytodes erraticus ssp. erraticus = (Dalman, 1817) Lc XY
Paracorymbig fulva [De Geer, 1775} Lc x
Paracorymbia hybrida (Rey, 1885) Lc XY
Pargcorymbia maculicornis (De Geer, 1775) LC XY
Paracorymbia simplonica (Fairmaire, 1885) vu Blabiii) x
Parmena algirica Laporte de Castelnau, 1840 NT XY
Parmena bolteus (Linnaeus, 1767) LC xy
Parmena pubescens ssp. pubescens = (Daiman, 1817) Lc XY
Parmena subpubescens Hellrigl, 1971 NT P, 5i, Sa Xy
Parmena unifasciota (Rossi, 1790) Lc Xy
F galia (F golia) i [Linnaeus, 1767) NT xy
Ped galia (Sphenalia) verticali (Germar, 1822) vu B2abiiii) Xy
Penichroa fasciata (Stephens, 1831) Lc Lc Xy
Phoracantha recurva: Newman, 1840 NA[i] XY
Phoracantha semipunctata (Fabricius, 1775) NA 1] XY
Ph i (Linnaeus, 1758) Lc Lc Xy
Pidonia lurida (Fabricius, 1792) NT XY
Plagionotus orcuatus (Linnaeus, 1758) Lc Lc XY
Plogionotus detritus (Linnaeus, 1758) NT Lc Xy
Poecilium alni ssp. alni » (Linnaeus, 1767) Lc Lc Lid
Poecillum fasciatum (Villers, 1789) Lc Lc XY
Poecilium glabratum [Charpentier, 1825) NT Lc XY
Poecilium lividum (Rossi, 1794) Lc DD XY
Poecilium pusillumn ssp. pusillum » (Fabricius, 1787) NT LC XY
Poecilium rufipes (Fabricius, 1777) NT Lc XY
Pogonocherus decoratus Fairmaire, 1855 NT XY
Pogonocherus eugeniae Ganglbauer, 1891 NT XY
Pogonocherus fasciculatus (De Geer, 1775} Lc XY
Pogonocherus hispidulus (Piller & Mitterpacher, 1783) Lc XY
Pogonocherus hispidus [Linnaeus, 1758) LC XY
Pogonocherus neuhausi G. Miiller, 1916
Pogonocherus ovatus [Goeze, 1777) NT x
Pogonocherus perroudi ssp. perroudi Mulsant, 1839 Lc Xy
Prinobius myardi Mulsant, 1842 NT Lc Xy
Prionus corigrius Linnaeus, 1758) NT LC XY
Psacothea hilaris (Pascoe, 1858) NA[i] Xy
Pseudosphegesthes cinerea (Castelnau & Gory, 1836) NT DD Xy
Pseudovadonia livida ssp. livida » (Fabricius, 1777) Lc XY
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Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Italy) (Europe) to Italy (TC1I)

! [ (F i ) budensis |Gotz, 1783) vu B2abiiii) L Xy
Purpuricenus (Purpuricenus) globulicollis Dejean, 1839 NT oD X
Purpuricenus (Purpuricenus) kaehleri ssp. kaehleri » :ILInnaeus, 1758) Lc Lc Xy
Pyrrhidium sanguineum _ILinnuus, 1758) Lc Lc XY
Rhagium (Hagrium) bifasciatum Fabricius, 1775 LC XY
Rhagium (Megarhagium) mordax (De Geer, 1775) Lc Xy
{Megarhagium) (Schrank, 1781) NT XY
Rhagium (Rhogium) inquisitor ssp. inquisitor = [Linnaeus, 1758) Lc xy
Rhamnusium bicolor (Schrank, 1781} NT Xy

Ropalopus (Ropalopus) clavipes _lFabri:]us, 1775) Lc | | XY
Ropalopus {Ropalopus) fi (Linnaeus, 1758) NT | LC XY
(Ropalopus) vu XY

(Germar, 1824)

Ropabm mmksumso

pal f lopus) Hurbst.l:l

e 1 NT | ! XY
Ropalopus (Ropalopus) varini (Bedel, 1870) NT LC XY

Rusticoclytus rusticus [Linnaeus, 1758)

Lc Xy

Rutpela maculata ssp. maculata (Poda, 1761) L xv
|Saperda carcharias (Linnaeus, 1758) NT Xy
Saperda octopunctata (Scopoli, 1772) NT Lc XY
Saperda punctata (Linnaeus, 1767) Lc NT XY
Saperda scalaris ssp. scalaris « _lLInnaeus, 1758) Lc LC xY
Saperda similis Laicharting, 1784 NT XY
Saphanus piceus ssp. piceus = (Laicharting, 1784) NT XY
Semanotus russicus _IFaI:riclus, 1777) NT L Xy
\Semanotus undatus (Linnaeus, 1758) vu B2ablii) 1c Xy
|Spondylis buprestoides (Linnaeus, 1758) NT X
Stenhomalus {Obriopsis) bicalor (Kraatz, 1862) NT Lc XY
{5i ) fi (Linnaeus, 1758) NT XY
Stenopterus ater [Linnaeus, 1767) Lc LC x
Stenopterus flavicornis Kilster, 1846 NT Lc XY
Stenopterus rufus ssp. rufus « _ILinnIeus, 1767) Lc Lc xy
Stenostola dubia (Laicharting, 1784) NT X
Stenostola ferrea (Schrank, 1776) NT Xy
ssp. . (O.F. Mller, 1776) Lc Xy

Stenwaﬂamehnum _ILinnleus, 1?58}_ Lc XY
Stenurella nigra (Linnaeus, 1758) Lc Xy
sennii 'sama, 2002 oo XY

ih : . (Fabricius, 1792) vu Blabl(iii) XY
Stictolep figera ssp. cordig (Fuessly, 1775) Lc XY
ictoleptura cordigera ssp. illyrica [G. Miiller, 1948) NT XY

Stictolep rubra ssp. rubra = _lLinnaeus. 1758) Lc Xy
Stictolep rufa ssp. rufa « (Brullé, 1832) NT xy
\Stictoleptura scuteliata ssp. melas (Lucas, 1846) vu Blabyiii) XY
ictol llata ssp. I (Fabricius, 1781) NT XY
Strangalia attenuata _ll.innaeus. 1758) NT Xy
fum unicolor (A.G. Olivier, 1795) Lc Lc Xy
Tetropium costaneum _ILInnaeus, 1758) Lc xy
Tetropium fuscum (Fabricius, 1787) NT XY
Tetropium gabrieli Weise, 1905 NT XY (5%)

Tetrops proeustus ssp. proeustus » _:Llnnaensu 1758) Lc XY
Tetrops starkii Chevrolat, 1859 NT XY

Togosomadepsasum  (eneess i) G Ny
Trichoferus fasciculatus ssp. fasciculatus « (Faldermann, 1837} Lc Lc XY
Trichaferus griseus _lFahri:]us, 1792) Lc LC x
Lc XY

Trichoferus holosericeus [Rossi, 1790)

Tﬂchsmﬂﬁ' [G. Miiller, 19&3] Lc
ylotrechus (Xylotrechus) antilope ssp. antilope * (schonherr, 1817)
yotechus (tfotrechus) anvicol er. 1735

:Latl‘ellle. 1809 DD VU B2abiii,iv) 5X
Gyllenhal, 1827 | NT MY
€. Brisout de Bameville, 1867 LC MY
Stephens, 1830 MY
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Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
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Cerylon histeraides (Fabricius, 1792) Lc MY
Cerylon impressum Erichson, 1845 NT MY
Murmidius ovalis (Beck, 1817) vu Blab(iv) SX (MY)
Philothermus evanescens (Reitter, 1876} NT MY
Philothermus montandoni Aubg, 1843 NA [i] MY
Philothermus semistriatus (Perris, 1865) Lc MM [MY)
CIIDAE

Cis olter Silfverberg, 1991 Lc MB
Cis bidentatus (A.G.Olivier, 1790) Lc M
Cis boleti (Scopoli, 1763) Lc MB
Cis castaneus Mellié, 1848 Lc MEB
Cis comptus Gyllenhal, 1827 Lc MB
Cis dentatus Mellig, 1848 Lc Ma
Cis fagi ‘Waltl, 1839 Lc MEBE
Cis fissicollis Mellié, 1848 LC MEBE
Cis fissicornis Meilié, 1848 Lc MEB
Cis glabratus Mellié, 1848 Lc MB
Cis hispidus (Paykull, 1798) Lc MB
Cis jocquemarti Mellié, 1848 Lc ME
Cis laminatus Mellig, 1848 Lc M8
Cis lineatocribratus Mellié, 1848 Lc MB
Cis micans (Fabricius,1792) Lc MB
Cis multidentatus (Pic, 1920) vu Blac(iii) MB
Cis perrisi Abeille de Perrin, 1874 vu Blaciii) MB
Cis punctifer Mellié, 1848 Lc MB
Cis punctulotus Gyllenhal, 1827 Lc MB
Cis quadridens Meilié, 1848 LC M
Cis quadridentulus Perris in Abeille de Perrin, 1874 Lc MB
Chmgusa  Rewli9le R el s me
Cis rugulosus ‘Mellié, 1848 Lc MB
Cis setiger Mellié, 1848 Lc MB
Cis striotulus Mellié, 1848 Lc MB
Cis tomentosus _Malllé. 1848 LC ME
Diphyllocis opaculus (Reitter, 1878) Lc MB
Ennearthron cornutum (Gyllenhal, 1827) Lc M8
Ennearthron fllum Abeille de Perrin, 1874 NT MB
Ennearthron pruinosulum (Perris in Abeille de Perrin, 1864) vu Blac(iii) MB
Hadreule elongatulum (Gyllenhal, 1827) vu Blacliii) M8
Octotemnus glabriculus (Gyllenhal, 1827) Lc MB
Octotemnus mandibularis (Gyllenhal, 1813) vu Blac(iil) MB
Orthocis alni (Gyllenhal, 1813) Lc MB
Orthacis coluber [Abeille de Perrin, 1874) Lc MB
Orthocis festivus (Panzer, 1793) Lc MB
Orthocis lucasi (Abellle de Perrin, 1874) vu Blac(iil) ME
Orthocis pygmoeus [Marsham, 1802) Lc MB
Orthocis vestitus (Mellié, 1848) Lc MB

Rhopalodontus perforatus

Rhopalodontus populi

Strigocis bicornls

Sulcacis (Entypocis) bidentulus

Suleacis (Entypocis) fronticornis

Sulcacis {Sulcacis) affinis
CLAMBIDAE

Calyptomerus alpestris

Calyptomerus dublus

Clombus armadillo

Clambus caucosus

Clambus dux

Clombus evae

Clombus hayekae

Clambus minutus ssp. complicans

Clambus minutus ssp. minutus

Clambus nigreilus

Clombus nigriclavis

Clambus pallidulus

Clambus pilosellus

Clombus pubescens

Clombus punctulum

Loricaster testaceus ssp. pumilus

L s5p.

CLERIDAE

\Allonyx quadrimaculatus

(Gyllenhal, 1813)

C. & H. Brisout de Barneville, 1877
(Mellié, 1848)

(Rosenhauer, 1847)

(Panzer, 1809)

(Gyllenhal, 1827)

(Dufou our, ﬂﬂ]

Redtenbacher, 1849
(Marsham, 1802)

(De Geer, 1774)
Endrady-Younga, 1960
Endrady-Younga, 1960
Endrédy-Younga, 1960
_Endrﬁdy—\"uunsa, 1960
Wollaston, 1864
(Sturm, 1807)

Reitter, 1914
Stephens, 1853
Reitter, 1911

Reltter, 1876
_Redunbacher, 1849
(Beck, 1817)

Reitter, 1884

Mulsant, 1861

(Schaller, 1783)
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Reitter, 1894 NT | | PR

(Charpentier, 1825) PR
[A.G. Olivier, 1790} NT PR
(De Geer, 1775) NT PR
Korynetes pusillus Klug, 1842 NT | PR
Opetiopalpus bicolor (Castelnau, 1836) NT L
(i I (Panzer, 1797) NT PR
Opilo domesticus (5turm, 1837) LC PR
Opilo mollis [Linnaeus, 1758) LC PR
Opilo pallidus (A.G. Olivier, 1795) NT PR
Opilo taeniatus (Klug, 1842) vu B2abliii) I# PR
Tarsostenus univittatus (Rossi, 1792) NAQ PR
Teloclerus compressicornis (Klug, 1842} vu B2aciii) PR
Thanasimus femoralis (Zetterstedt, 1828) NT PR
Thanasimus formicarius (Linnaeus, 1758) Lc PR
Tillvidea unifascita (Fabricius, 1787) NT PR
Tillus elongatus (Linnaeus, 1758) NT PR
Tillus pallidipennis Bielz, 1850 oD PR
CORYLOPHIDAE [
\Arthrolips nana [Mulsant & Rey, 1861) DD MY
Arthrolips obscura [C.R. Sahlberg, 1833) oD MY
Clypastrea brunnea (C. Brisout de Barneville, 1863) oD My
Clypostrea lata (Reitter, 1877) DD MY
Clypostrea pusilla (Gyllenhal, 1810) DD MY
Clypastrea reitteri Bowestead, 1999 oD MY
Corylophus sublaevipennis Jacquelin du Val, 1859 oD | ss(my)
Orthoperus oequolis ‘Sharp, 1885 oD MY
Orthoperus atomus (Gyllenhal, 1308) DD N
Orthoperus corticalis (Redtenbacher, 1843) DD MY
Orthoperus punctatus ‘Wankowicz, 1865 DD NI
Orﬂropemsrqged Kraatz, 1874 DD MY
CROWSONIELLIDAE
Crowsoniella relicta Pace, 1975 bD P unN
CRYPTOPHAGIDAE
Atomaria (Agathengis) linearis Stephens, 1830 DD MY
ia {Agathengis) nigri Stephens 1830 | Lc MY
Atomaria {Agathengis) umbring [Gyllenhal, 1827) Lc MY
{Agathengis) Miklin, 1853 DD MY
Coenoscefisongefioil  johoson&Bowestead 2003 €K embfijabiin R My
Caenoscelis ferruginea [C.R. Sahlberg, 1820) DD MY
Ci lis subdepl C. Brisout de Barneville, 1882 DD MY
Cryptophogus acutanguius _G\rllanhal, 1827 Lc MY
Cryptophogus badius Sturm, 1845 Lc MY (SF)
Cryptophagus brisouti Reitter, 1875 DD UN
Cryptophagus cellaris (Scopoli 1763) . o _ LMY (M)
Cryptophogus croaticus Reitter, 1879 oD MY
Cryptophagus cylindrellus Johnson, 2007 DD MB
Cryptophagus dentatus (Herbst, 1793) Lc MY
Cryptophagus denticulatus Heer, 1841 Lc MY
Cryptophogus dorsalis C.R. Sahlberg, 1819 | DD MY
Cryptophogus durus Reitter, 1878 DD un
Cryptophagus falcozi Roubal, 1927 DD MY
Cryptophagus fasciatus Kraatz, 1852 Lc [ XB
Cryptophagus fuscicornis Sturm, 1845 . oo _ | omy
Cryptophagus hexagonalis _Tournier, 1872 LC | | L (Mn)
Cryptophagus intermedius Bruce, 1934 DD MM
Cryptophagus jakowlevi Reitter, 1888 Lc MY
Cryptophagus labilis Erichson, 1846 vu B2acfiil) MB
Cryptophogus lapponicus Gyllenhal, 1827 | DD | | | | me (mMY)
Cryptophagus laticollis P.H. Lucas, 1846 1 | M8
Cryptophogus micaceus Rey, 1889 DD | | | MB
Cryptophogus montanus €. Brisout de Barneville, 1863 DD | | | MB
Cryptophagus nitidulus Miller, 1858 DD MB
Cryptophagus pallidus Sturm, 1845 Lc . ms
Cryptophogus paralielus C. Brisout de Barneville, 1863 DD | | | MY
Cryptaphagus populi Paykull, 1800 DD | | | MY {MM)
Cryptophagus puncticollis P.H. Lucas, 1846 DD un
Cryptophogus punctipennis C. Brisout de Barneville, 1863 | Lc | | | | sp
Cryptophogus quercinus Kraatz, 1852 NT MY (MM)
Cryptophagus reflexicollis Reitter, 1876 DD MY
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Cryptophagus ruficornis
Cryptophagus scanicus
Crqupilagus schmidtii
Cryptophogus schroetteri
Cryptophogus scutellatus
Cryptophogus setulosus
Cryptophagus skalitzkyl
Cryptophogus sporadum
Cryptophogus subdepressus
Cryptophogus subfumatus
Cryptophagus uncinatus
Curelius exiguus

.l.-!ennl)ms SErrotus
Micrambe pilosula
Micrambe umbripennis
Pteryngium crenatum
Sternodea baudi

CUCUWIDAE

CURCULIONIDAE
Acalles aubei
\Acalles camelus
\calles commutatus
\Acalles dieckmanni
\Acalles dubius
\Acalles echinatus
\Acalles humerasus
\Acalles lemur ssp. cisalpinus
\Acalles lemur ssp. lemur
\Acalles longus
\Acalles micros
Acalles papei
\Acalles parvulus
\Acalles pulchellus
\Acalles sardiniaensis
Acaﬂ'gs setuﬂpenfnfs
\Acalles temperei
\Acalles tibialis
Acallocrates denticollis
Acallocrates mﬁm.-tesquamqsus
Acallorneuma doderoi
Acallorneuma ingoi
Acallorneuna mainardii
Acalforneurna montisalbi
Acallorneuma reitteri
\Acallorneuma sardeanense
Amourorhinus (Amaurorhinus) bewickionus

Amaurorhinus {Amaurorhinus) cesaraceiol
Amourorhinus fAmwmrNﬂu\_ﬁ} lostige

hinus)

Amaurorhinus (Amaurorhinus) sardous ssp. gardinil

Amaurorhinus {Amaurorhinus) sardous ssp. sordous

Anisandrus dispar
Aphanommata filum
Brachytemnus porcotus
Camptorhinus simplex
Camptorhinus statua
(Carphoborus minimus
Carphoborus perrisi
Carphoborus pini
Chaetoptelius vestitus
Choerorhinus squalidus
Cisurgus ragusae

Author(s)

‘Stephens, 1830
(Linnaeus, 1758)
:I.eunis, 1845
_Relmr, 1912
‘Newman, 1834
Sturm, 1845
_Reltter, 1875
Bruce, 1934
Gyllenhal, 1827
Kraatz, 1856
_Stnphens, 1830
(Erichson 184_5_}

(Gyllenhal, 1808)
(Paykull, 1798)
Erichson, 1846
Reitter, 1906
(Herbst 1793)
_IFaI:ricIus 1798)
Reitter, 1875

(Herbst, 1794)
(Fabricius, 1792)

Boheman, 1837
(Fabricius, 1792)
Dieckmann, 1982
Péricart, 1989

Solari & Solari, 1907
_lGen-nar, 1824)
Fairmaire, 1862
IZIi!!:l&l!’\ﬂllllf 1982
‘Stuben, 2003
(Germar, 1824)
Desbrochers, 1892
_Dlal:krnann, 1982
_Sollrl & Solari, 1905
Boheman, 1837

H. Brisout de Barneville, 1864
Stuben, 2001
Deshrm_:hers, 1871
Péricart, 1987
_Welse, 1891
_lGennar, 1824)
(Reiche, 1869)

Solari & Solari, 1908
_Oszlla & Zuppa, 2002
Solari & Solari, 1908
Osella & Zuppa, 2002
Mainardi, 1906
_Onlll & Zuppa, 2002
(Wollaston, 1860)
Osella & Pogliano, 1984
Osella & Gregori, 1989
_Fi]nnaiﬂ!, 1883
Folwaczny, 1973
‘Osella, 1981
Folwaczny, 1973

(Fabricius, 1792)
(Mulsant & Rey, 1859)
_IGenrlar. 1824)
Seidlitz, 1867

(Rossi, 1790)
(Fabricius, 1789)
_Imapuis. 1869)
Eichhoff, 1881
(Mulsant & Rey, 1861)
(Fairmaire, 1858
Reitter, 1906
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Carpaneto et al.

Genus (Subgenus) and specific epithet

Cossonus {Caenocossonus) cylindricus
Cossonus (Cossonus) linearis
Cossonus (Cossonus) parallelepipedus
Cotaster (Cotaster) cuneipennis
Cotaster (Cotaster) uncipes
Cryphalus asperatus

Cryphalus intermedius

Cryphalus numidicus

Cryphalus piceae

Cryphalus saltuarius

Crypterhynchus (Cryptorhynchus) lapathi
Crypturgus cinereus

Crypturgus cribrelus

Crypturgus hispidulus

Crypturgus mediterroneus
Crypturgus numidicus

Crypturgus pusilfus

Cyclorhipidion bodoanum
Dactylotrypes longicollis
Dendroctanus micans

Dichromacalles rolletii

Dryocoetes alnl

Dryocoetes outographus

Dryacoetes hectographus

Dryocoetes ftalus

Dryocoetes villosus

Echinodera bellieri

Echinodera brisouti ssp. brisouti »
Echinodera capiomonti

Echinodera hypocrita
Echinodera ibleiensis
|Echinodera kostenbaderi
Echinodera nebrodiensis

Echinodera sicilfensis
Echinodera tyrrhenica
Echinodera variegata

Echi hus ravouxi
Ernoporicus fagl

Ernoporus tiliae
Gasterocercus depressirostris
Gnathotrichus materiarius
Hexarthrum capitulum
Hexarthrum exiguum

Hylastes ater
Hylastes attenuatus

Hylastes brunneus
Hylastes cunicularius
Hylastes gergeri
Hylastes linearis
Hylastes opocus
Hylastinus fankhouseri
Hylastinus obscurus
Hylesinus crenatus
Hylesinus toranio
Hylesinus varius
Hylobius {Callirus) abietis
Hylabius (Callirus) pinastri
(Callirus)

y , } excavatus
Hylurgops glabratus
Hylurgops palliatus

Hylurgus ligniperda

Hylurgus micklitzi

Hypoborus ficus

Ips acuminatus

Ips amitinus

Ips cembrae

Ips sexdentatus

Ips typographus
Kissophagus hederae
Kissophagus novaki

Author(s)

C.R. Sahlberg, 1834
[Fabricius, 1775)
(Herbst, 1795)
(Aubé, 1850)
[Boheman, 1838)
(Gyllenhal, 1813)
Ferrari, 1867
Eichhoff, 1878
[Ratzeburg, 1837)
Weise, 1891
(Linnaeus, 1758)
[Herbst, 1794)
Reitter, 1895
Thomson, 1870
Eichhoff, 1869
Ferrari, 1867
(Gyllenhal, 1813)
Reitter, 1913
Wollaston, 1864
(Kugelann, 1794)
(Germar, 1817)
(Georg, 1856)
[Ratzeburg, 1837)
Reitter, 1913
Eggers, 1940
[Fabricius, 1792}
(Reiche, 1860)
(Reitter, 1885)
(H. Brisout de Barneville, 1864)
(Boheman, 1837)
Stiben, 2003
Stuben & Wolf, 2002
Stilben 2003
(Chevrolat, 1863)
Stiiben, 2005
Stiiben, 2003
(Caldara, 1978)
(Boheman, 1837)
[Jacquet, 1888)
(Fabricius, 1798)
(Panzer, 1793)
(Fabricius, 1792)
Fitch, 1858
(Wollaston, 1858)
(Boheman, 1838)
(Herbst, 1794)
(Paykull, 1800}
Erichson, 1836

H. Brisout de Barneville, 1883
(Erichson, 1836)
Erichson, 1836
Eggers, 1911
Erichson, 1836
Erichson, 1836
Reitter, 1895
{Marsham, 1802)
(Fabricius, 1787)
(D'Antoine, 1788)
{Fabricius, 1775)
(Linnaeus, 1758)
(Gyllenhal, 1813)
(Goeze, 1777)
(Laicharting, 1781)
(Zetterstedt, 1828)
(Gyllenhal, 1813)
(Fabricius, 1787}
‘Wachtl, 1881
Erichson, 1836
(Gyllenhal, 1827)
(Eichhoff, 1872)
(Heer, 1836)
(Boerner, 1766)
(Linnaeus, 1758)
(Comolli, 1837)
Reitter, 1394
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Genus (Subgenus) and specific epithet

klioacalles (Kyklioacalles) barbarus
Kyklioacalles (Kyklioacalles) characivorus
Kykloacalles {Kyklioacalles) fausti
vk fles (Kyk fles) .
Kyklioacalles (Kyklioacalles) punctaticollis ssp. punctaticollis
Kykfioacalles (Kyklioacalles) saccol
Kyklioacalles {Kyklioacolles) solorii
Kyklioacalles (Kyklioacalles) teter
Kyklioacalles (Palaecacalles) navieresi
Kyklioocalles {Polaecacalles) roboris
Liparthrum genistae
Liparthrurm mori
Lymantor coryll
cylindrus
Melicius grocilis
Mesites {Mesites) aquitanus

) eunipes
Mesites (Mesites) pollidipennis
Neohexarthrum bonnairei

Onyxacalles croaticus
Onyxocalles henoni
Onyxacalles luigionii
Onyxacalles pyrenceus
Orthotomicus erosus
Orthotomicus laricis
Orthotomicus longicollis
Orthotomicus mannsfeldi
Orthotomicus proximus
Orthatomicus suturalis
Phloeophagus Ngnarius
FPhloeosinus aubei
Phloeosinus thujoe
Phloeotribus cristatus
Phioeotribus liminaris
Phioeotribus perfoliatus
Phioeatribus pubifrons
Phloeotribus rhododactylus
Philoeotribus scarabaeoides
Phioeotribus spinulosus
Pissodes {Pissodes) castaneus
Pissodes (Pissodes) harcyniae
Pissodes (Pissodes) piceoe
Pissodes (Pissodes) pini
Pissodes (Pissodes) piniphilus
Pissodes (Pissodes) scabricollis
Pissodes (Pissodes) validirostris

Pityogenes bistridentatus
Pityogenes calcoratus
Pityogenes chalcographus
Pityogenes conjunctus
Pityogenes quadridens
Pityogenes treponatus
Pityokteines curvidens
Pityokteines spinidens
Pltyokteines vorontzovi
Pityophthorus buyssoni
Pityophthorus carniolicus
Pityophthorus exsculptus
Pityophthorus glabratus
Pityophthorus henscheli
Pityophthorus knoteki
Pityophthorus lichtensteinii
Pityophthorus pityographus
Pityophthorus pubescens
Platypus cylindrus
Polygraphus grandiclava
Polygraphus poligraphus
Pselactus caoduroi
Pselactus spadix

Pteleobius kraatzi
Preleobius vittatus

Author(s)

Lucas, 1849
Stiiben, 2005
Meyer, 1896
[Hoffmann, 1960)
(Meyer, 1909)
(Lucas, 1849)
(Colonnelli, 1973)
(Fiori, 1903}
(Boheman, 1844)
(Boheman, 1937)
(Curtis, 1834}
(Aubé, 1862)
(Aubé, 1862)
[Perris, 1855)
Boheman, 1838
Rosenhauer, 1856
Fairmaire, 1859
(Boheman, 1837)
(Boheman, 1837)
Hoffmann, 1938

(H. Brisout de Barneville, 1867)
(Bedel, 1888)
(Solari & Solari, 1907}
(Boheman, 1844)
[Waollaston, 1857)
(Fabricius, 1792)
[Gyllenhal, 1827)
(Wachtl, 1879)
(Eichhoff, 1868)
(Gyllenhal, 1827)
(Marsham, 1802)
(Perris, 1855)
(Perris, 1855)
(Fauvel, 1889)
Harris, 1852
Wollaston, 1854
(Guillebeau, 1893)
(Marsham, 1802)
(Bernard, 1788)
(Rey, 1883)

(De Geer, 1775}
(Herbst, 1795)
(llliger, 1807)
[Linnaeus, 1758)
(Herbst, 1795)
Miller, 1859

(C.R. Sahlberg, 1834)
(Herbst, 1784)
(Eichhoff, 1878)
(Eichhoff, 1878)
(Linnaeus, 1760)
(Reitter, 1887)
(Hartig, 1834)
(M&rdlinger, 1848)
(Germar, 1824)
(Reitter, 1895)
{Jacobson, 1895)
Reitter, 1901
Wichmann, 1910
[Ratzeburg, 1837)
Eichhoff, 1878
Seitner, 1887
Reitter, 1398
(Ratzeburg, 1837)
(Ratzeburg, 1837)
[Marsham, 1802)
(Fabricius, 1792)
Thomson, 1886
{Linnaeus, 1758)
Osella, 1985
(Herbst, 1795)
Eggers, 1910
(Eichhoff, 1864)
(Fabricius, 1792)
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Carpaneto et al.

Genus (Subgenus) and specific epithet

( fus i ) reflexus

Rhyncolus (Rhyncolus) ater ssp. ater =
Rh fus (Rh fus)
Rhyncolus (Rhyncolus) punctatulus
Rhyncolus (Rhyncolus) sculpturatus
Rhyneolus (Rhyncolus) strangulatus
Scolytus amygdali

Stereocorynes truncorum
\Styphloderes exsculptus
Taphrorychus bicolor
Tophrorychus minor
Tophrorychus villifrons
Thamnurgus characiae
Thamnurgus delphinii
Thamnurgus euphorbioe
Thamnurgus kaltenbachii
Thamnurgus sardus
Tomicus destruens
Tomicus minor

Tomicus piniperda
Trachodes heydeni
Trochodes hispidus
Treptoplatypus oxyurus
Triotemnus ulianai
Trypodendron domesticum
Trypodendron lineatum
Trypodendron signatum
Trypophloeus alni
Trypophloeus binodulus
Xyleborinus saxesenii
Yulah cryptograph
Xyleborus dryographus
Xyleborus eurygraphus

grap

Xylechinus pilosus
Xylocleptes bispinus
xy!odep:es biuncus

Ctesias (Ctesias) serra

Globicornis (Globicarnis) bifasciata
Globicornis (Globicornis) fasciata
Globicornis (Globicornis) luckowi
Globicornis (Globicornis) nigripes
Glabicornis (Glabicornis) picta
Globicornis (Globicornis) tristis
Globicornis (Globicornis) variegata
Globicornis (Hadrotoma) corticalis

Globicornis (Hodrotomao) sulcata

Megatoma {Megatoma) ruficornis
Megatoma (Megatoma) undata ssp. undata »
Orphilus niger
Trinodes hirtus

DERMESTIDAE

DERODONTIDAE

Author(s)

Boheman, 1838
(Linnaeus, 1758)
(Gyllenhal, 1827)
Boheman, 1838
Waltl, 1839
Perris, 1852
Guérin-Méneville, 1847
[Ratzeburg, 1837)
Eichhoff, 1881
(Ratzeburg, 1837)
Skalitzky, 1876
Schevyrew, 1890
Chapuis, 1869
(Bechstein, 1805)
(Marsham, 1802)
(Fabricius, 1787)
Janson, 1856

(O.F. Miller, 1818)
(Fabricius, 1775)
Rey, 1892

(schénherr, 1832)
[Germar, 1824)
(Boheman, 1843)
[Herbst, 1794)
Eggers, 1923
(Dufour, 1843)

Rosenhauer, in Eichhoff, 1878

(Rosenhauer, 1856)
(Kilster, 1845)

Bach, 1849

Eggers, 1912

(Wollaston, 1865)

(Hartig, 1834)
(Linnaeus, 1758)

Stierlin, 1881

(Linnaeus, 1758)
Dufour, 1843

Gatti & Pennacchio, 2004
(Linnaeus, 1758)
(A.G.Olivier, 1795)
(Fabricius, 1792)
(Lindemann, 1875)
(Ratzeburg, 1837)
(Ratzeburg, 1837)
(Ratzeburg, 1837)
(Ratzeburg, 1837)
(Ratzeburg, 1837)
(Fabricius, 1792)
(Ratzeburg, 1837)
(Ratzeburg, 1837)
(Duftschmidt, 1825)
Reitter, 1394
Blandford, 1894

(Fabricius, 1792)

(Perris, 1866)

(Fairmaire & C. Brisout de Barneville, 1859)
Herrmann, Hava & Kadej, 2011

(Fabricius, 1792)
(Kuister, 1851}
(Reitter, 1881)

(Kister, 1851)

Eichhoff, 1863
(Gyllenhal, 1808)

_IC. Brisout de Barneville, 1866)

Aubé, 1866
(Linnaeus, 1758)

(P Rossi, 1792)

(Fabricius, 1781)

Grouvelle, 1917
Rosenhauer, 1346
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A Redlist of Italian Saproxylic Beetles

Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TC1II)

DRYOPHTORIDAE |
(Paykull, 1792)

(Linnaeus, 1758)

Ampedus cardinalis [schiddte, 1885) Lc NT PR
Ampedus cinnaberinus (Eschscholtz, 1829) e Lc PR
Ampedus coenobita (Costa, 1882) NT NT PR
\Ampedus elegantulus (Schénherr, 1817) vu B2abiii) {7c] PR
Ampedus erythrogonus (0.F.Miiller, 1821) NT Lc PR
\Ampedus forticornis (Schwarz, 1900) vu B1abii,iii}+2ablil,iil} PR
fus gly (Herbst, 1784) 14 PR
\Ampedus melanurus Mulsant & Guillebeau, 1855 vu B2ab(j,ji,iiliv,v) oD PR
\Ampedus melonil Platia, 2011 vu B2b(iil) Sa PR
\Ampedus nemoralis ‘Bouwer, 1980 vu B2ab{i,ii,jii,iv,v) PR
Ampedus nigerrimus (Boisduval & Lacordaire, 1835} LC NT PR
Ampedus nigrinus [Herbst, 1784) NT Lc PR
Ampedus pomonge _IS‘bephEns. 1830) | NT | | Lc
Ampedus pomarum [Herbst, 1784) Lc | Lc |
Ampedus pragustus (Fabricius, 1792 NT LC PR
[Buysson, 1887)
Ampedus rufipennis (Stephens, 1830) vu B2abl, i, iil,iv,v) L PR
Ampedus sanguineus _ILinnuu_s. 1758) | Lc c PR
Ampedus sanguinolentus _lSehranI:. 1776) Lc Lc PR
A dus scrofa (Germar, 1844) Lc PR
Ampedus sinuatus (Germar, 1844) vu B2abi,iiiil,iv,v) L PR
._..—__7.5_._. ___—_ el _.“____-——.7i—_
Ano 15 cerruti ‘Binaghi, 1940 | NT | | ] | PR
Anostirus purpureus (Poda, 1761) Lc PR
Brachygonus megerfei (Boisduval & Lacordaire, 1835 vu Blabiii}+2abiiii) NT PR
mhnm (Linnaeus, 1767) vu B2abfi,ii, il iv,v) L PR
Cardiophorus anticus Erichson, 1840 NT PR
Cardiophorus gramineus _lSﬂnpoiI, 1763) NT NT PR
(Linnaeus, 1758) NT c PR
Piller & Mitterpacher, 1783 PR
(DeGeer, 1774) Blabjii}+2abiii) PR
(Host, 18?9 UM
Linnaeus, 1758 NT PR
(Panzer, 1793) i B2abil,iif) VU B2abiiil,iv) PR
NT PR

Mulsant & Rey, 1874 B1ablili}+2abliii)
:Hemst, 1779) . ' ' LC
memnbamr, 1842) mabuuliu ' | PR

Melanotus castanipes (Paykull, 1800)

i . Lc . . Lc . 4 PR
Melanotus villosus (Geoffroy, 1785) Lc Lc | PR
\Podeonius ocuticornis (Germar, 1824) vu B2abfil,iii) EN B2abfiii) PR

Selatosomus cruciatus (Linnaeus, 1758) vu Blabjii}+2ab{jii) PR
\Stenagostus rhombeus {A.G. Olivier, 1790) vu Blabfiii}+2ablii) Lc PR
vu L PR

|Stenagostus rufus (De Geer, 1774} Blabjii}+2abfjii)
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Carpaneto et al.

Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category

(Italy) (Europe) to Italy (TC1I)

ENDECATOMIDAE

Endecatomus reticulatus (Herbst, 1793) NT XY
ENDOMYCHIDAE | _

\Aclemmysa solarii Reitter, 1904 NT P 55 (SX)
Endomychus coccineus _II.Innaeus, 1758) LC SX
Hylaio dalmating Kaufmann, 1883 DD MB
Hylaia rubricollis (Germar, 1845) oD MB
Leiestes seminiger (Gyllenhal, 1808) vu Blabiili) M8
L i (Fabricius, 1792) Lc MB
L fing maritima Reitter, 1884 vu Blabiii) MB
Ly dina succinta [Linnaeus, 1767) NT MB
L lidl Gerstaecker, 1858 vu Blabiiii) | P, 5a + [Co] ME
b (Fabricius, 1801) Lc MB
Myceting cruciata _lSchalIer. 1783) Lc MB
(Frivaldszky, 1877) NT MB
(Lucas, 1846) Lc ME
Symbiotes latus Redtenbacher, 1849 LC MB

EROTYLIDAE

(Germar, 1824) U Blab(iii,iv) MB

Cryptophilus integer IHeerlsﬂl

Lc
Dacne bipustulata (Thunberg, 1781) Lc Lc MB
Dacne notata (Gmelin, 1788) LC Lc MB
Dacne pontica _Bedei. 1867 NT LC MB
Dacne rufifrons (Fabricius, 1775) NT oD M8
sericea (Mulsant & Rey, 1863) Lc MY
Triplox genea _I%aller, 1783) Lc Lc MB
Triplax andreinii Pic, 1930 DD oo P MB
Triplax collaris (Schaller, 1783) oo Lc M8
Triplax elongata Lacordaire, 1842 NT Lc oM™
Triplax lacordairii Crotch, 1870 NT EN B2ab(i,ii) . ome
Triplox lepida Faldermann, 1835 NT Lc M8
Triplax marseuli Bedel, 1864 NT oD | Me
Triplax melanocephala (Latreille, 1804) NT L . MmB
Triplax rufipes (Fabricius, 1775) Lc Lc MB
Lc Lc

Triplax russica [Linnaeus, 1758}

Fabricius, 1775

_IFaIrmaIre, 1852)
EUCNEMIDAE |

AreaE B Lucas, 1846 oD 17 5K
Dromaeolus barnabita (A. Villa & G.B. Villa, 1837) 1] B1ablili) e 5K
Epiphanis cornutus ‘Eschscholtz, 1829 vu Blabiiil) NT 5%
Eucnemis capucing Ahrens, 1812 NT Lc 5%
Farsus dubius (Piller, 1783) Lc NT S
Hylis cariniceps (Reitter, 1902) NT Lc 5X
Hylis foveicollis (Thomson, 1874) NT Lc 5%
Hylis olexai [Palm, 1955) NT Lc SX
Hylis procerulus (Mannerheim, 1823) DD Lc 7 X
Hylis simonoe (Olexa, 1970) NT NT 5%
Isorhipis melosoides _ICashelniu. 1835) Lc Lc 5%
Melasis buprestoides [Linnaeus, 1760) LC LC SX
Micrarhagus emyi Rouget, 1855 vu B1ahjii) Lc X
Microrhagus lepidus Rosenhauer, 1847 NT Lc 5%
Microrhagus pyg (Fabricius, 1792) NT Lc K
Nematodes filum (Fabricius, 1801) vu Blabii) DD 3%
Ph 1 Ménétriés, 1832 DD 7 5%
Phyllocerus flavipennis Lepeletier & Serville, 1828 vu Blabfiii) 5%

(Mannerheim, 1823}

(Paykull, 1800)

HISTERIDAE

Abraeus globosus _IHoﬂ'mlnn, 1803) Lc PR (MM)
Abraeus granulum Erichson, 1839 LC PR
Abroeus p!rm.rs#l‘u: (Marsham, 1802) Lc PR
|Acritus (Pycnacritus) homoeopathicus _Wollnston, 1857 NT PR
\Aeletes atomarius (Aubé, 1843) Lc PR (MM)
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Herhst, 1792)

LC
; J T .
Epierus comptus (Niger, 1807) LC PR
Epierus italicus (Paykull, 1811) Lc PR
Eubrachium pusilium (Rossi, 1792) e PR
Gnathoncus rotundatus {Kugelann, 1792) Lc PR (NI}
Halacritus punctum (Aubé, 1342) Lc PR
Hololepta (Holalepta) plana (Sulzer, 1776) Lc PR
(Grimm, 1852} vu B2bil i) PR (MM)
(Hoffmann, 1803) LC PR (NI}
(Thomson, 1862) NT PR
Reitter, 1884 vu B2bil,iii) | PR
(Herbst, 1792) Lc | PR
(Herbst, 1792) Lc PR
(Panzer, 1796) Lc PR
(Hoffmann, 1803) vu B2biii,jil) PR
Pl {Cylister) elong ssp. elong . (Thunberg, 1787) LC PR
Platysoma {Cylister] filiforme Erichson, 1834 NT PR
Platysoma [Cylister) lineare Erichson, 1834 vu B2bii i) PR
Platy 1Pl ) comp [Herbst, 1783) Lc PR
Plegaderus tPlegaderos)coess. —— (ebst1en R maeh R
Plegaderus (Plegaderus) discisus Erichson, 1839 vu B2b({ii il PR
Plegaderus (Plegaderus) di Erichson, 1839 c PR
Plegaderus (Plegaderus) otti Marseul, 1856 vu B2bii,jii) PR
Pleaaderus (Plegatters) sonotus ssp. gbonzie  GMdlenisoz R EabuM PR
Plegaderus (Plegoderus) soucius Erichson, 1834 vu B2ab{i,ii) PR
Plegaderus (Plegaderus) vul (Panzer, 1797) vu B2abi,ii) PR
Pseudepierus italicus (Paykull, 1811} Lc PR

(Neotepetrius) parasiti Marseul, 1862 vu Bab(i,ii,iii}+2abi{i,ii,iii) PR
Teretrius (Teretrius) fabricii Mazur, 1972 vu B2abii, i} PR
Teretrius (Teretrius) picipes [Fabricius, 1792) Lc PR

LAEMOPHLOEIDAE
Cryptolestes (Cryptolestes) abieti: (Wankowicz, 1865) NT MY (PR)
C {Cryptolestes) capensi: (Waltl, 1832) NATIL MY
Cry {Cryp ) (Erichson, 1845) vu B1ab(iiiiv) MY (PR)
Cryp (Cryp (Waltl, 1839) NT MY
Cryptole (Cryptol } ferrugie (stephens, 1831) Lc 5%
Cryptolestes (Cryptolestes) fractipennis (Motschulsky, 1845) L MY (PR)
Cryptolestes {Cryptolestes) pusillus (Schanherr, 1817) NAi] MY
Cryptolestes (Cryptolestes) spartil (Curtis, 1834} Lc PR [SX)
Cryptolestes (Crypolestes) turcicus (Grouvelle, 1876) NA ] W
coptolests (Coproleses) wesel  (ewedss L esbw s
Ccr i ) alt (Erichson, 1845) NT PR (MY)
Cryptolestes (L ) clematidi (Erichson, 1845) LC PR
Cryptof (Leptophloeus) hypobori (Perris, 1855) Lc co
Cryptolestes {Leptophloeus) funiperi (Grouvelle, 1874) Lc co
Cryptolestes (Leptophloeus) perrisi (Grouvelle, 1876) NT PR (MY)
Loemophloeus kraussi Ganglbaver, 1897 NT MY
Laemophloeus monilis (Fabricius, 1787) LC MY
Loemophloeus nigricollis Lucas, 1849 NT K
Lathropus sepicola (P.W.J. Milller, 1821) NT PR [SX)
Notoloemus castaneus (Erichson, 1846) NT MY
Notolaemus unifasciatus (Latreille, 1804) NT My
Placonotus testoceus (Fabricius, 1787) Lc 5K
LATRIDIIDAE

Adistemia watsoni (Wollaston, 1871) Lc MY
Cartodere constricta (Gyllenhal, 1827) Lc MY
Cartodere nodifer (Westwood, 1839) Lc MY
Corticario bella Redtenbacher, 1849 oD MY
Corticaria beloni Reitter, 1889 oD MY
[Corticaria corsica H. Brisout de Barneville, 1878 DD MY
Corticaria crenicollis ‘Mannerheim, 1844 Lc MY
Corticaria cribricollis Fairmaire, 1863 LC MY
Corticario crenulata [Gyllenhal, 1827) Lc MY
Corticaria cucufiformis Reitter, 1880 DD [+]s] MY
Corticario elongata Vincent, 1990 Lc MY
Corticario ferruginea Marsham, 1802 Lc MY
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Corticario foveola (Beck, 1817) Lc MY
Corticario fulva (Comolli, 1837) Lc MY
Corticaria llaesa Mannerheim, 1844 Lc MY

Corticaria impressa (A.G. Olivier, 1790) Lc MY (WX)
Corticario lapponica Vincent, 1990 DD MY
Corticario lateritia Mannerheim, 1844 DD MY
Corticaria linearis (Paykull, 1798) DD MY
Corticario longicornis (Herbst, 1793) Lc MY
Corticaria pineti Lohse, 1960 Lc MY
Corticaria pubescens (Gyllenhal, 1827) Lc MY
Corticaria rubripes Mannerheim, 1844 Lc MY
Corticario soginata Mannerheim, 1844 Lc MY
Corticaria serrata (Paykull, 1798} Lc MY
Corticario umbilicata (Beck, 1817} DD MY
Corticarina fulvipes (Comolli, 1837) LC MY
Corticaring lambiana (Sharp, 1910) oD MY
Corticaring similata (Gyllenhal, 1827) Lc MY
Corticaring truncatella (Mannerheim, 1844) Lc MY
Cortinicara gibboso [Herbst, 1793) LC MY
Dienerella angelinii Riicker, 1998 Lc P MY
Dienerella anatolica (Mannerheim, 1844) Lc MY
Dienerella argus (Reitter, 1884} Lc MY
Dienerella beloni [Reitter, 1882) DD MY
Dienerella clathrata (Mannerheim, 1844) Lc MY
Dienerella corsica Vincent, 1990 DD MY
Dienerella costulata (Reitter, 1877) Lc MY
Dienerella elegans [Aubé, 1850) LC MY
Dienerella elongata [Curtis, 1830} Lc MY
Dienerella filiformis (Gyllenhal, 1827) Lc MY
Dienerella filum (Aubé, 1850) DD MY
Dienerella parilis (Rey, 1889) Lc MY
Dienerella pilifera (Reitter, 1875) Lc MY
Dienerella polyhymnia Riicker & Poggi, 2013 Lc P, 5, Sa MY
Dienerella ruficollis (Marsham, 1802) Lc MY
Dienerella separanda [Reitter, 1887) Lc MY
Dienerella siciliona Vincent, 1990 DD [ -] MY
Enicmus atriceps Hansen, 1962 DD MY
Enicmus brevicornis [Mannerheim, 1844) LC MY
Enicrmus fungicola C.G. Thomson, 1868 Lc MY
Enicmus histrio loy & Tomlin, 1910 LC MY
Enicmus rugosus [Herbst, 1793) Lc MY
Enicmus testaceus (Stephens, 1830) LC MY
Enicmus transversus (A.G. Olivier, 1790) Lc MY
Latridius omplus Johnson, 1977 DD MY
Latridius assimilis (Mannerheim, 1844) DD MY
Latridius brevicollis (C.G. Thomson, 1868) 2] MY
Latridius consimilis Mannerhelm, 1844 Lc MY
Latridius hirtus Gyllenhal, 1827 Lc MY

Latridius minutus [Linnaeus, 1767) LC MY (MM)
Latridius porcatus [Herbst, 1733) Lc MY
Melanophthalma distinguenda (Comaolli, 1837) Lc MY
Melanophthalma fuscipennis [Mannerheim, 1844) LC MY
Melanophthalma maura Motschulsky, 1866 Lc MY
Melanophthalma rispini Rucker & Johnson, 2007 Lc MY
Melanophthalma sericea (Mannerheim, 1844) Lc MY
Melanophthalma suturalis (Mannerheim, 1844) Lc MY
Melanophthalma taurica (Mannerheim, 1844) Lc MY
Melanophthalma transversalis [Gyllenhal, 1827) LC MY
Metophthalmus niveicollis {Jacquelin du Val, 1857-59) Lc MY
Metophthalmus ragusae Reitter, 1875 Lc MY
Metophthalmus solarii Binaghi, 1946 DD P MY
Migneauxia crassiuscula (Aubé, 1850) Lc MY
i phili Johnson, 2007 LC [#1 MY
Revelieria genei (Aubé, 1850) LC MY
Stephostethus alternans (Mannerheim, 1844) Lc MY
h i (Gyllenhal, 1827) Lc MY
Stephostethus coucasicus [Mannerheim, 1844) DD [#] MY
Stephostethus lardarius (DeGeer, 1775) oD MY
Stephostethus pandeflef (C.Brisout de Barneville, 1863) Lc MY
Stephostethus productus (Rosenhauer, 1856) DD MY
Stephostethus rugicollis [A.G. Clivier, 1790) DD MY
Thes bergrothi (Reitter, 1881) DD MY

LEIODIDAE

Agothidium {Agathidium) atrum (Paykull, 1798) LC MY
Agathidium (Agathidium) badium Erichson, 1845 Lc MY
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hidium {Agathidium) bartolii

Agathidium (Agathidium) bohemicum ssp. bohemicum
A (A ssp. hey ¥
Agathidium (Agathidium) italicum

gathidium (Meoceble] aglyptoid
Agothidium (Neoceble) banaticum
7 {Neoceble) brisouti

gathidium (Neoceble)
A (Neacebie) h hi

T Dol s
Agathidium (Neoceble) ’

Agathidium (Neoceble) nudum
Agathidium (Neoceble) plagi

[} 55p.
gathidium (Neoceble) 1 s5p. e

A (Neoceble} varians

Amphicyllis globiformis

\Amphicyllis globus

Anisotoma axillaris

Anisotoma castanea

Anisotoma glabra

Anisotoma humeralis

Anisotoma orbicularis

Liodopria serricornis

LUCANIDAE

Lucanus tetroodon ssp. sicilianus
Lucanus tetraodon ssp. tetraodon
Platycerus caprea
Plotycerus coraboides
Sinodendron cylindricum

LYCIDAE

Dictyoptera aurora
Lopherus rubens
Lygistopterus anorachilus
Lygistopterus sanguineus
Plotycis minutus
Pyropterus nigroruber
LYMEXYLIDAE
Elateroides dermestoides

L navale

MELANDRYIDAE
\Abdera {Abdera) bifasciata
\Abdera {Abdera) biflexuosa
\Abdera {Abdera) quadrifosciata
\Abdera (Caridua) affinis
Abdera (Caridua) flexuosa
Anisoxya fuscula
Conopalpus brevicoflis
Conopalpus testaceus
Dircoea australis
Dircoea quadriguttata
Dolotarsus lividus

Author(s)

Poggi, 1981

Reitter, 1384

Hlisnikovsky, 1554
Mulsant & Rey, 1861
Hlisnikovsky, 1964

Reitter, 1904

_Ericllson, 1845

Dodero, 1916
Hiisnikovsky, 1964
Hlisnikovsky, 1964

C. Brisout de Barneville, 1872
[Linnaeus, 1758)
Thomson, 1862

Erichson, 1845

Sturm, 1807

Reitter, 1884

Reitter, 1884

Reitter, 1884

C. Brisout de Bameville, 1863
Sharp, 1866

_Eﬂ:hson, 1845

Sturm, 1807

Sturm, 1807

Angelini & De Marzo, 1985
C. Brisout de Barneville, 1872
(Fabricius, 1792)

‘Hampe, 1870

(Gyllenhal, 1810)
Hlisnikovsky, 1964
Reitter, 1908

(Gyllenhal, 1827)

Beck, 1817

(CR. Sahlberg, 1834)
(Fabricius, 1792)
Gyllenhal, 1810

(Herbst, 1792)

(Fabricius, 1792)
(Fabricius, 1792)

[Herbst, 1792)

[Gyllenhal, 1813)

Gené, 1836
[Linnaeus, 1758)

Planet, 1899

Thunberg, 1306
(De Geer, 1774)
[Linnaeus, 1758)
[Linnaeus, 1758}

(Herbst, 1784)
|Gyllenhal, 1817)
Ragusa, 1883
(Linnaeus, 1758)
(Fabricius, 1787)
(De Geer, 1774)

(Linnaeus, 1760)
_ILinnueus. 1758)

(Marsham, 1802)
(Curtis, 1829}
(Curtis, 1829)
(Paykull, 1799)
(Paykull, 1799}
(INiger, 1798)
Kraatz, 1855
[A.G. Olivier, 1750)
Fairmaire, 1856
(Paykull, 1798}
Sahlberg, 1833
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P MY
MY
P MY
MY
MY
P MY
MY
P MY
P MY
P MY
MY
My
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
MY
P MY
MY
MY
MB
MB
MBa
Ma
MB
MB

= =
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5i [#]

SK
S
Lc | 5%
5%
SK

MY (PR)

| MY (PR)

P,Si MY (PR)
MY (PR)

MY (PR)

MY (PR)

XY (MY)
XY (MmY)
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pulus bifosciatus
Hypulus quercinus
Marolia variegata
Melandrya barbata
Melandrya caraboides
Melandrya dubio
Orchesia (Clinocara) blandula
Orchesio (Clinocara) fasciata
Orchesia (Clinocara) grandicollis
Orchesia (Clinocara) maculata
Orchesia (Clinocara) minor
Orchesia (Clinocara) undulata
Orchesia (Orchesia) micans
Osphya aeneipennis
Osphyao bipunctata

Phioiotrya (Phloiotrya) rufipes
F va (Phiciotrya) tenuls
Rushia parreyssi

palpus ( p

Wanachia triguttata
Xylita loevigata
Zilora obscura

MELYRIDAE
Aplocnemus [Aplocnemus) acutangulus
Aplocnemus (Aplocnemus) angelinii
Aplocnemus (Aplocnemus) corcyricus
Aplocnemus [Aplocnemus) cribricollis
Aplocnemus (Aplocnemus) difficilis
\Aplocnemus (Aplocnemus) etruscus
Aplocnemus (Aplocnemus) impressus
Aplocnemus (Aplocnemus) integer
Aplocnemus {Aplocnemus) jejunus
\Aplocnemus [Aplocnemus) koziorowiczi
Aplocnemus (Aplocnemus) marginatus
Aplocnemus (Aplocnemus) nigricornis ssp. garganicus
Aplocnemus (Aplocnemus) nigricornis ssp. nigricornis
\Aplocnemus (Aplocnemus) panalpinus
Aplocnemus (Aplocnemus) pectinatus
|Aplocnemus (Aplocnemus) quercicolo
Aplocnemus {Aplocnemus) ruformarginatus
Aplocnemus (Aplocnemus) tarsalis

m

Aplocnemus (Aplocnemus) virens
Aplocnemus (Diplambe) crenicollis
|Aplecnemus {DNplambe) duplicatus

A (D

Attalus (Abrinus) analis
Cyrtosus abeillei

Dasytes (Dasytes) pauperculus

Dasytes (Dasytes) thorocicus ssp. lucanus
Dasytes (Dosytes) thoracicus ssp. thoracicus
Dasytes (Hypodasytes) subalpinus

Dasytes (Mesodosytes) oeneiventris
Dasytes (Mesodasytes) aeratus

Dasytes {Mesodasytes) crocelpes

Dasytes (Mesodasytes) iteratus

Dasytes {Mesodasytes) nigrocyaneus
Dasytes (Mesodasytes) plumbeus
!/ } virens

Ebaeus (Eboeus) appendiculatus
Ebaeus (Ebaeus) battonii

Eboeus (Eboeus) coerulescens

Ebaeus (Ebaeus) collaris ssp. collaris «
Ebaeus (Ebaeus) flavicornis
Eboeus (Ebaeus) gibbus
Eboeus (Ebaeus) humilis
Ebaeus (Ebaeus) ruffoi
Ebaeus (Ebaeus) thoracicus

Hypebaeus (Hypebaeus) flavipes

86
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Category Category Subendemic =~ Category
(Italy) (Europe) to Italy (TCI)
(Fabricius, 1792) NT MY
(Quensel, 1790) NT MY
(Bosc d'Antic, 1791) NT MY
{Fabricius, 1792) NT MY
[Linnaeus, 1760) NT MY
(Schaller, 1783) NT MY
Brancsik, 1874 vu Blabiili) MY
(Illiger, 1798) vu Blabfiii) MY
Rosenhauer, 1847 vu Blabiii) MY
Mulsant & Godart, 1856 vu B1abiili) MY
‘Walker, 1837 NT MY
Kraatz, 1853 L MY
(Panzer, 1754) Lc MY
Kriechbaumer, 1848 NT MY
(Fabricius, 1775) LC MY
(Gyllenhal, 1810} NT MY
(Hampe, 1850) NT MY
(Mulsant, 1856) NT MY
(Schaller, 1783) NT MY
(Gyllenhal, 1810) DD MY
(Hellenius, 1786) NT MY
(Fabricius, 1794) vu Blabiiii) MY
Kiesenwetter, 1861 Lc PR
Kiesenwetter, 1861 Lc PR
Liberti, 1995 LC P PR
Miller, 1866 LC PR
Mulsant & Rey, 1868 Lc PR
(Holdhaus, 1923) Lc PR
Liberti & Zinetti, 2009 NT P PR
(Marsham, 1802) Lc PR
Baudi, 1873 Lc PR
(Kiesenwetter, 1863) Lc PR
Desbrochers, 1871 Lc P+ [Co] PR
(Rottenberg, 1870) Lc PR
Liberti, 1995 NT P PR
(Fabricius, 1792) LC PR
Liberti, 1995 Lc PR
(Kiister, 1850) Lc PR
Mulsant & Rey, 1868 vu B2abiii) PR
Perris, 1869 LC PR
(C.R. Sahlberg, 1822) Lc PR
(Ragusa, 1872) Lc PR
(Suffrian, 1843) 13 PR
(Kiesenwetter, 1863) Lc PR
Klesenwetter, 1871 Lc Sa PR
Liberti, 2007 LC Sa PR
[Panzer, 1798) LC PR
Dodero, 1922 Lc PR
Dosytes (Dosytesjdoderc.  Pewsw @ sa s R
Castelnau, 1840 LC PR
Wittmer, 1935 vu Blablii); 0 P PR
Mulsant & Rey, 1868 Lc PR
Baudi, 1873 Lc PR
Kister, 1350 LC PR
Stephens, 1830 Lc PR
Klesenwetter, 1865 Lc PR
Peyerimhoff, 1925 Lc PR
Kister, 1850 LC PR
Mulsant & Rey, 1868 Lc PR
O.F. Milller, 1776 Lc PR
Marsham, 1802 Lc PR
De Geer, 1774 Lc PR
Erichson, 1840 Lc PR
Pardo, 1962 LC P PR
Erichson, 1840 L PR
Erichson, 1840 Lc PR
Erichson, 1840 Lc PR
(Drapiez, 1819) LC PR
Erichson, 1840 L PR
Pardo, 1962 Lc P PR
(Geofiroy, 1785) Lc PR
(Erichson, 1840) Lc PR
(Fabricius, 1787 Lc PR



A Redlist of Italian Saproxylic Beetles

Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TC1I)
lachius calabrus Baudi, 1873 LC P, Si PR
Malachius italicus Pardo, 1967 Lc P, Si PR
Sphinginus coarctatus Erichson, 1840 Lc PR
Sphinginus constrictus Erichson, 1840 Lc PR
Sphinginus lobatus ssp. opicalis (Perris, 1864) LC PR
Sphinginus lobatus ssp. lobatus [A.G. Olivier, 1790) Lc PR
Trichoceble floralis (A.G. Olivier, 1790) vu B2ahjii) PR
Trichoceble memnonia Kiesenwetter, 1861 Lc PR
Troglops albicans [Linnaeus, 1767) Lc PR
[Froglops cepholotes ssp. cephalotes=(AG.OlvenTmO) @R e R
Troglops italicus Wittmer, 1984 Lc P,Si PR
Troglops silo Erichson, 1840 Lc PR
MONOTOMIDAE
(Gy is) Gyllenhal, 1827 Lc MY
(Gyrocecis) conicicollis Aubé, 1837 DD MY
Monotoma {Monotoma) bicolor A Villa & G.B. Villa, 1835 L MY
7 T T Aubé, 1837 e MY
fh dieckf Reitter, 1877 Lc My
Monotoma (Monotomo) gotzi Holzschuh & Lohse, 1981 DD MY
(i ) fongicolli (Gyllenhal, 1827) Lc MY
Monotoma {Monotoma) picipes Herbst, 1793 Lc MY
i Aubé, 1843 L MY
Monotoma {Monotoma) quadricollis Aubé, 1837 DD MY
(1 ) quadrifoveol Aubé, 1837 Lc MY
Monotoma {Maonotoma) spinicollis Aubé, 1837 Lc MY
i ) Motschulsky, 1845 DD MY
Rhizophagus (Cyanostolus) aeneus (Richter, 1820) DD WX (MY)
Rhizophagus (Eurhizopt } d (Fabricius, 1792) DD MY (PR)
Rhizophagus {Eurhizophogus) grandis Gyllenhal, 1827 DD MY (PR)
Rhizoph {Rhizophagus) bipustul (Fabricius, 1792) Lc MY (PR)
Rhizophagus {Rhizophagus) brancsiki Reitter, 1905 oD MY (PR)
(Rhizophagus) Gyllenhal, 1827 DD MY (PR)
Rhizophagus (Rhizophagus) dispar (Paykull, 1800} Lc MY (PR)
hizophagus (i phagus) fe li (Linnaeuws, 1758) DD MY (PR)
Rhizophagus {Rhizophagus) ferrugi {Paykull, 1800) Lc MY (PR)
) (Fabricius, 1798) NT MY (PR)
Rh (Rhizophagus) obh Blatch & Horner, 1892 DD MY (PR)
hizophagus (Rhizophagus) parallelocol Gyllenhal, 1827 DD MY (PR}
P T Erichson, 1845 o0 MY (PR)
Rhizophagus (Rhizophagus) picipes (A.G. Olivier, 1790) Lc MY (PR}
hizophagus (Rhizophagus) llis C.R. Sahlberg, 1837 DD MY (PR)
Rhizophagus {Rhizophagus) unicolor Lucas, 1846 LC MY (PR)
MORDELLIDAE
1 | [E— (— ]
Mordellistena variegata (Fabricius, 1798) B2abliii,iv) 5K
Mordellochroa abdominalis (Fabricius, 1775) Lc SX

Toemoxia bucephala

MYCETOPHAGIDAE

Esarcus (Entoxylon) abeillei

Esarcus (Entoxylon) bauii

Esarcus (Esarcus) fiori

Litargus (Alitargus) balteatus

Litargus (Alitargus) coloratus

Litargus (Litargus) connexus

Mycetophagus (liendus) multip

Mycetophagus (Mycetophagus) quadripustul

Mycetophagus (Mycetoxides) fulvicollis ssp. fulvicollis =

Myc h r'! lolend _' e e tatu:

My h (Phitemyces) populi

My (L it
(Ulolendus) piceus

My hagus {Ulolendus) salicis

Pseudotriphyllus suturalis

Triphylius bicolor

Typhoeo angusta

Typhoea stercorea

Typhaeola maculata

NITIDULIDAE
Amphotis marginata
Amphotis orientalis
Carpophilus bipustulatus
Carpophilus bifenestratus
Carpophilus dimidiatus

A. Costa, 1854

[Ancey, 1870)
Seldlitz, 1889
Reitter, 1887

Le Conte, 1856
Rosenhauer, 1856
(Geoffroy, 1785)
Fabricius, 1792
(Linnaeus, 1760)
Fabricius, 1792
P.W.1. Miiller, 1821
Fabricius, 1801
Fabricius, 1798
(Fabricius, 1787)
[Fabricius, 1777)

C. Brisout de Barneville, 1862
(Fabricius, 1801)
(Fabricius, 1777}
Rosenhauer, 1856
(Linnaeus, 1758)
(Perris, 1865)

(Fabricius, 1781)
Reiche, 1861
(Heer, 1841)
Murray, 1864
[Fabricius, 1792}
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Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Italy) (Europe) to Italy (TC1I)

Qiier, 1750}
+ 1767)

jerauricy:
(Herbst, 1792

Sjoberg, 1939
iErI:hso_r_\._lsds
Reitter, 1872

(Linnaeus, 1761)
e TS

(Linnaeus, 1758)
C. Brisout de Barneville, 1863

Urophorus rubripennis (Heer, 1841)

Nosodendron fasciculare (AG. Olivier, 1790) L | s

_ OEDEMERIDAE "

Anogeodes ferrugineus oo K

Anogcodes ful e X

Lc 5

(Schrank, 1776) L sx
(Fabricus, 1792) 1c X
(scopoll, 1763) oD sx
(Linnaeus, 1758) oo 5%
(W, Schmidt, 1846) Lc sx
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Genus (Subgenus) and specific epithet

Chrysanthio viridissima
Isch coerulea
Ischnomera cinerascens
Ischnomera cyanea
Ischnomera sanguinicollis
Nocerdes (Nacerdes) melanura
Nocerdes (Xanthochroa) carniolico
Nacerdes {Xanthochroa) gracilis
Ded {Oncomera) fe li
Sparedrus orsinii
Sparedrus testaceus
Stenostoma cossyrense
Stenostomo rostratum

PHLOEOSTICHIDAE
Phioeostichus denticollis

PHLOIOPHILIDAE

Phioiophilus edvardsii
PROSTOMIDAE
Prostomis mandibularis

PTILIIDAE
Acrotrichis {Acrotrichis) arnoldi
Acrotrichis (Acrotrichis) atomaria
Acrotrichis {Acrotrichis) dispar
Acrotrichis (Acrotrichis) rosskotheni
Acrotrichis (Ctenopteryx) montondoni
Actidium aterrimum
Actidium boudieri
Actidium coarctatum
Actidium reitteri
Euryptilium gillmeisteri
Euryptilfum saxonicum
Micridium angulicolle
Nossidium flachi
Nossidium pilasellum
Ptenidium (Gillmeisterium) insulare
Ptenidium (Gillmeisterium) nitidum
Ptenidium {Gillmeisterium) reitteri

g

A

iy P M PP ioh

Ptenidium (Ptenidium) formicetorum
Ptenidium (Ptenidium) fuscicorne

L (F
Ptenidium (Ptenidium) punctatum
Ptenidium (Ptenidium) pusillum

¥ )
Pteryx ganglbaueri
Pteryx suturalis
Prillelum (Euptilium) caledonicum
Ptiliolum (Euptilium)} schwarzi
Ptiliolum (Ptiliolum) africanum
Ptiliofum {Ptiliolum) fuscum
Ptiliolum (Ptiliolum) hopffgarteni
Ptiliolum (Ptiliolum) marginatum
Ptiliolum (Ptiliolum) sahibergi
Prilielum (Ptiliolum) spencei
Ptiliolum (Typhloptilium) oedipus
Ptilium affine
Ptilium caesum
Ptilium exaratum
Ptilium latum
Ptilium modestum
Ptilium tenue
Prilium vexans
Ptinello aptera
Ptinella limbata

PTINIDAE

Anobium hederae
Anobium inexpectatum
Anobium punctatum
Cacotemnus rufipes

Author(s)

(Linnaeus, 1758)
[Linnaeus, 1759)
{Pandellé in Grenier, 1867)
Fabricius, 1792)
(Fabricius, 1787)
(Mulsant, 1858)
(Linnaeus, 1758)

(Gistl, 1834)

(W, Schmidt, 1846)
AG.Olivier, 1803

A. Costa, 1852

(Andersch in Hope, 1797)
Bologna, 1995
(Fabricius, 1767)

Redtenbacher, 1842
Stephens, 1830
(Fabricius, 1801)

Rosskothen, 1935
[De Geer, 1774}
(Matthews, 1865)
Sundt, 1971
(Allibert, 1844
(Maotschulsky, 1845)
(Allibert, 1844}
(Haliday, 1855)
Flach, 1887

Flach, 1889
(Gillmeister, 1845)
(Fairmaire, 1857)
Ganglbaver, 1899
(Marsham, 1802)
Flach, 1889

(Heer, 1841)
Flach, 1887
Erichson, 1845
Strassen, 1955
Thomson, 1855
(Kraatz, 1851)
Erichson, 1845
Fuss, 1878
(Gyllenhal, 1827)
[Gyllenhal, 1808)
Flach, 1887
‘Wankowicz, 1869
Erichson, 1909
[Heer, 1841)
(Sharp, 1871)
(Flach, 1887)
Peyerimhoff, 1917
(Erichson, 1845)
(Flach, 1888)
(Aubé, 1850)
(Flach, 1888)
(Allibert, 1844)
(Flach, 1886)
Erichson, 1845
Erichson, 1845
(Allibert, 1844)
(Gillmeister, 1845)
Wankowicz, 1869
Kraatz, 1858
Flach, 1889
[Guérin-Méneville, 1839)
(Fairmaire, 1857)
(Heer, 1841)

Ihssen, 1949
Lohse, 1954
(De Geer, 1774)
(Fabricius, 1792)

IUCN
Category
(Italy)
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Carpaneto et al.

(C. Brisout de Barneville, 1863)

Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Italy) (Europe) to Italy (TCTI)

Caenocara affine  (Sturm, 1837) Lc MB
|Caenocora bavistae {JJ. Hoffmann, 1803) vu B2actiii) MB
Caenocaro subglobosum (Mulsant & Rey, 1864) e we
Dorcatoma chrysomeling ‘Sturm, 1837 Lc MB
Herbst, 1792 Lc MB

[Fabricius, 1792) Lc MB

mm&m. vu B2ac(iil) e

Strand, 1938 w e2aci we.

Mulsant& m. 1864 Lc MB

Hummel, 1829 Lc M8

Dryophilus anobioides jchmmh‘l, 1832 Lc XY
s densi . X

Abeille de Perrin, 18 w B2ac(i) xv
Dryophilus longicolis :IMn!sant & Rey, 1853) L XY
Dryophilus luigionii Pic, 1921 wu ‘B2ac(ii) x¥
Dryophilus pusillus (Gyllenhal, 1808) L Xy
Dryophilus sloutus Ragusa, 1896 NT £
Episernus gentilis Iﬁusenhluer, 1&47! LC XY
Episernus granulatus J. Weise, 1887 VU XY
L r vu Xy

wu

Oligomerus brunneus

S:Ililsk\r, 1808

Pic, 1927

(sturm, 1837)
(Linnaeus, 1758]
Kiesenwetter, 1887
(Sturm, 1837)
Schilsky, 1900
(Mulsant & Rey, 1863)
(Sturm, 1837)

|A.G. Olivier, 1790)

RARZRERRSRE

RRA

EIEIEIE TSI

Gastrallus corsicus ‘Schilsky, 1898 Lc XY
Gastrallus immarginatus (PW.J. Miller, 1821) L — X
Gastrallus kocheri Espaw(.l.&éa vu B2ac(il) Xy
Gastrallus laevigatus (AG. Olivier, 1790) Lc XY
Gostrallus mauritanicus Espato, 1963 w B2acii) x
Grynobius planus |Fabricius, 1787) Lc xy
Hadrobregmus denticollis (Creutzer, 1796} Lc X
Hadrobregmus pertingx Linnaeus, 1758) Lc XY
fobia pubesc (AG. Olivier, 1790) L X
Hemicoelus canaliculatus (C.G. Thomson, 1863) Lc XY
Hemicoelus costotus (Aragona, 1630) e xv
Hemicoelus fulvicornis (5turm, 1837) LC xy
Hemicoelus rufipennis (Duftschmid, 1825) Lc Xy
Homophtﬂulm rugicollis (Mulsant & Rey, 1853} Lc xy
| (llliger, 1801 Lc Xy
Mesoweiommﬂms Mulsant& m. Lc Xy
Mesocoelopus niger PWJ Milller, 1821 Lc XY
Mesothes ferrugineus :Muham & Rey, 1861) Lc XY
Metholcus phoenicius lPairmalre, 1859) Lc x
Microbregma emarginatum (Duftschmid, 1825) Lc xy
Mizodoreatoma dommeri __ll_i.usenhauer, 1856) Lc MB
icob (A.G. Olivier, 1790) Lc XY
Ochina fmm«mmwm [Bonelli, 1812) NT XY (5X)
—
Ochina (Ochina) hirsuta Seidlitz, 1889
Ochina (Ochina) ptinoides (Marsham, 1802)

Oligomerus ptilinoides [Wollaston, 1854) Lc XY
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A Redlist of Italian Saproxylic Beetles

Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TC1II)
Ptilinus fuscus Geoffroy, 1785 Lc XY
Prilinus pectinicornis (Linnaeus, 1758) Lc XY
PolnainarphUs ErgusaTis (€. Brisout de Barnevllle, 1862) 1 B2se(n) X
Ptinomorphus imperialis _ILInnnus, 176?_‘,] L XY
Ptinomorphus regalis (Duftschmid, 1825) Lc XY
Ptinus (Pseudoptinus) lichenum Marsham 1802 Lc XY (5X)
ssp. . (Aubé, 1861) Lc SX (MY 7)
Stagetus byrrhoides (Mulsant & Rey, 1861) Lc SX (MY 7)
Istagetus calabriensis Tosking, 2012 wu P X (MY 2)
Stagetus elongatus (Mulsant & Rey, 1861) Lc SX (MY ?)
Stagetus italicus ssp. itolicus (Reitter, 1885) Lc SX (MY 7)
_Stnp_‘eru_s ﬁa!fcqs_;sp. mp_‘a_ne!tﬂ __Tosl:ina. 2012 DD P SX (MY ?)
(Aubé, 1861) Lc SX (MY ?)

Stagetus pilula

estobium rufovillosum (De Geer, 1774} Lc xY

¥ { h pec (Fairmaire, 1879 NT
IXW!Hnm' {Munm ater Immr,_l?gﬁ:l Lc )
yletinus (Xyletinus) balcanic Gottwald, 1977 wu B2ac(ii)
\Xyletinus (Xyletinus) fibyensis 0. Lundblad, 1949 vu B2acfiii)
Xyletinus (Xyletinus) laticollis (Duftschmid, 1825) Lc
[vietinus (xyletinus)longitarsis ssp. longitarsis Jansson, 1942 w ‘Bac(i)
Xyletinus {Xyletinus) pectinatus ssp. pectinatus = (Fabricius, 1792) Lc :
\Xyletinus {Xyletinus) ruficallis Gebler, 1833 vu B2acljii)
wu

Pyrachroa coctinea (Linnaeus, 1761) Lc SX
Pyroch 55p. Fairmaire, 1849 NT 5%
Pyroch P (scopoli, 1763) Lc 5%
Schizotus pectinicornis (Linnaeus, 1758) Lc SX
PYTHIDAE : '
Pytho depressus _ILInnaaus, 1767) DD Lc MY
RIPIPHORIDAE |
Pelecotoma fennica (Paykull, 1799) DD ;] PA
RHYSODIDAE
Clinidium canaliculatum 0.6, Costa, 1839 wu B2abjii) oD MY
|MWMMM germari (Ganglbauer, 1892) wu B2abljii) oo MY
S_AI.HNEIM |
Aglenus brunneus (Gyllenhal, 1813) L 5%
Colposis mutilatus (Beck, 1817) NT SX
Lissodemna cursor (Gyllenhal, 1813) NT SX
Lissodema denticolle (Gyllenhal, 1813) Lc 5%
I'.{ssodi_'mn M‘,wu'mm k Cusﬁ,. 18_4? Lc 5K
Rabd foveol: (Ljungh, 1823} Lc SX
Rabdocerus gabriell (Gerhardt, 1901) NT X
Salpingus aeneus (AG. Olivier, 1807) e 5%
lpingus plani (Fabricius, 1787) Lc 5%
\Salpingus ruficollis (Linnaeus, 1760) NT SX
Salpingus tapirus :IAhe]Ile de Perrin, 1874) NT 5%
Sphaeriestes (Sphaeriestes) oeratus [Mulsant, 1859) NT 5%
aeriestes (Sphaeriestes) bimaculatus Gyllenhal, 1810 vu B2abfjii,iv) 5K
Sphaeri {Sphaeriestes) [Panzer, 1736) NT 5%
Sphaeriestes (Sphaeriestes) reyi (Abeille de Perrin, 1874) NT 5%
Sphaeriestes (Sphaeriestes) stockmanni _Bistrﬁm. 1977 NT 5%
Vincenzelus ruficollis [Panzer, 1734) LC MY
SCARABAEIDAE |
Aethiessa squomosa Gory & Egmhmm_l;!! NT P, Si . sX (5P)
Anomala devota (Rossi, 1790) NT = XB
Colicnemis latreillif (Castelnau, 1832) vu Blabiiii}+2abliii} XB
Cetonia aurata ssp. aurata _ILinnIeus 1761) Lc . sX {5P)
Cetonia aurata ssp. sicula Aliqub, 1983 NT Si | SX(sP)
Gary & Percheron, 1833 vu 5

Cetonia carthami ssp. carthami »

_lunmeus. 1758}_
(Linnaeus, 1758)

[Linnaeus, 1758)

_I_Anders__:h,_ﬂs_ﬂ
_Iﬁcrmnr, 1817)
(Fabricius 1775)
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Xyletinus (Xyletinus) vaederoeensis Lundbiad, 1969 B2ac(ili)
I PYROCHROIDAE

‘BLabli i} +2ab{ i)
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Carpaneto et al.

Genus (Subgenus) and specific epithet

Trichius fasciatus
Trichius gallicus ssp. gallicus

Trichius sexualis
Valgus hemipterus
SCIRTIDAE

Prionocyphon serricornis

SCRAPTIIDAE

SILVANIDAE

Uleiota planatus
SPHINDIDAE

Aspidiphorus lareyinief
Aspidiphorus orbiculotus
Odontosphindus grandis
Sphindus dubius

STAPHYLINIDAE
\Acrulia inflota
Amauronyx maerkelii
Anomognathus cuspidatus
Anomognathus tricuspis
Atheta liturata
Atheta pallidicornis
\Atheta picipes
|Atrecus offinis

\Atrecus longiceps

Author(s)

Ragusa, 1905
(Kraatz, 1880)
[Herbst, 1786)

[Gory & Percheron, 1833)
(Fabricius, 1787)

(Gory & Percheron, 1833)
(Scopali, 1786)

(Lefebvre, 1827)
(Linnaeus, 1758)

Dejean, 1821

Bedel, 1906
(Linnaeus, 1758)

(P.W.J. Muller, 1821)

Emery, 1876
[Linnaeus, 1758)
(Linnaeus, 1758)
Stephens, 1832
A. Costa, 1854

Mulsant, 1856

{walt, 1832)
Chevrolat, 1860
(Kraatz, 1862)
(Paykull, 1799)
(Fauvel, 1889)

(Linnaeus, 1758)
(Guérin-Méneville, 1844)

(Fabricius, 1792)
Reitter, 1876
(Fabriclus, 1792)
(Haldeman, 1851)
(Linnaeus, 1760)

Jacquelin Du Val, 1859
(Gyllenhal, 1808)
[Hampe, 1261}

Megerle in Dejean, 1821

(Gyllenhal, 1813)
(Aubé, 1344)
(Erichson, 1839)
(Eppelsheim, 1884)
[Stephens, 1832)
(Thomson, 1856)
(Thomson, 1856)
(Paykull, 1789)

(Fauvel, 3

IUCN
Category
(Italy)
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Criteria IUCN
Category
(Europe)
Blab(iii}+2abliii) NT
B2abj, iiil); D L
Lc
Blab(ili}+2ab(iii) DD
NT
Blabiiij+2abiiii)
Lc
Blabfiii}+2abliii) Lc
Lc
B2abiil)
B2abyi)
Blabiii)
Blabiii)

Endemic/ Trophic
Subendemic =~ Category
to Italy (TCI)
Si+ [ma] SX
SX
5K
SX (SF)
SX (MM)
5a + [Co] 5%
5%
P, Si X
X
5%
S
5%
HW

MY (SF).
[#1 SX
i#) sx
MY
P
s
X (SF)
MY (SF)
sp

\Atrecus pilicornis (Paykull, 1790} B2abii)
Baeocera nobilis Reitter, 1884 B2abyjii)
Baeocera schirmeri Reitter, 1880 B2ab(iii)
Batrisodes adnexus (Hampe, 1863) PR, MM
Batrisodes buqueti (Aubé, 1833) PR, MM
Batrisodes delaporti [Aubé, 1833) PR, MM
Batrisodes hubenthali Reitter, 1913 B2ahiii) PR, MM
Batrisodes oculatus (Aubé, 1833) PR, MM
isod (Reichenbach, 1816) PR, MM
Batrisus formicarius Aubé, 1833 B2abiii) PR, MM
Bibloporus bicolor ssp. bicolor (Denny, 1825) B2ahjii) PR
Bibloporus bicolor ssp. devillei Jeannel, 1950 PR
Bibloporus mayeti _Guillebeau. 1888 PR
Bibloporus minutus Raffray, 1914 PR
Bibloporus ultimus Guillebeau, 1892 PR
Bolitochara humeralis Lucas, 1846 UN
boitochoroweids  (Grveohost S0 & B N
Bolitochara mulsanti Sharp, 1875 Lc UN
Bolitochara obliqua Erichson, 1837 Lc UN
Bolitochara tecta Assing, 2014 LC UN
Bolitochara varia Erichson, 1839 NT un




Genus (Subgenus) and specific epithet

Bryaxis curtisii ssp. curtisii
Bryaxis curtisii ssp. orientalis
Bryaxis puncticollis
Bythinus burrelli
Caryoscapha limbata

Dadobia immersa
Dasycerus sulcatus
Dexiogyia corticing
Dialycera distincticornis
Dinoraea aequata
Dinoraea angustulo
Dinaraea arcana
Dinoraea linearis
Drapephylla brevicornis
Drapephylla devillel
Dropephylla gracilicornis
Dropephylla ioptera
Dropephyila koltzei
Dropephylia linearis
Dropephylia perforata
Drapephylia vilis

Euplectus bonvouloiri ssp. rosae
Euplectus bonvouloiri ssp. siculus
Euplectus brunneus

Euplectus corsicus

Euplectus decipiens

Euplectus doderoi

Ectus ﬂ
Euplectus kirbii ssp. hummiberi
Euplectus kirbii ssp. kirbii

Euplectus piceus ssp. piceus
Euplectus punctotus

Leptusa major ssp. major »
Leptusa pulchelia

Leptusa ruficollis

Medon rufiventris
Meliceria sulciventris
Nudobius callaris

Nudobius lentus
Paranopleta inhabilis
Phloeocharis subtilissima
Phioeonomus minimus
Phloeonomus punctipennis
Phloeanomus pusillus

Euplectus bonvouloiri ssp. felschei
Euplectus bonvouloir] ssp. narentinus

Author(s)

(Leach, 1817}
(Karaman, 1952)
(Denny, 1825)
Denny, 1825
Erichson, 1845

(Erichson, 1837)
Brongniart, 1800
(Erichson, 1837)
(Baudi di Selve, 1870)
(Erichson, 1837)
(Gyllenhal, 1810}
(Erichson, 1839)
(Gravenhorst, 1802}
(Bernhauer, 1940)
(Erichson, 1840)
(Bernhauer, 1902)
(Fairmaire & Laboulbine, 1856)
(Stephens, 1834)
Jaszay & Hlavat, 2006
(Zetterstedt, 1828)
[Fiori, 1900)
(Erichson, 1840)
Reitter, 1387

Reitter, 1881
_Riffﬂlv, 1910

Raffray, 1910
Grimmer, 1841
Guillebeau, 1888
Raffray, 1910

Reitter, 1884

(Reichenbach, 1816)
Reitter, 1906
Denny, 1825
Reitter, 1884
Fauvel, 1895
(Reichenbach, 1816)

Motschulsky, 1835
Mulsant & Rey, 1861
Besuchet, 1964
Guillebeau, 1893
Guillebeau, 1828
Besuchet, 1958
Reitter, 1884
Kraatz, 1856

Heer, 1839

Erichson, 1837
[Gravenhorst, 1802)
(Paykull, 1800}
[Gravenhorst, 1802)
(Gyllenhal, 1810)
(Ganglbauer, 1895)
(Mannerheim, 1830)
(Gravenhorst, 1802)
(Aubé, 1344)

(Aubé, 1850)
(Erichson, 1839)
Bernhauer, 1900
Mannerheim, 1830
(Erichson, 1839)
(Nerdmann, 1837)
(Guillebeau, 1888)
Motschulsky, 1837
(Erichson, 1839)
_IGravenholst. 1B06)
(Kraatz, 1856)
Mannerheim, 1830
IEri:hsngl, 1839)
Thomson, 1867
(Gravenhorst, 1806)
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B2abi(iii)
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B2abiii)

B2abyjii)

B2abjii)

B2abyiii)
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Trophic
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Carpaneto et al.

Genus (Subgenus) and specific epithet Author(s)
Phioeopora concolor (Kraatz, 1856)
Phloeopora corticalis (Gravenhorst, 1802)
Phloeopora scribae :IEpszshelm, 1884)
Phloeopora teres _IEfmnhum, 1802)
Phloeopora testaceg _IMannerheim. 1830)
Phlgeostiba lapponica (Zetterstedt, 1838)
Phiceastiba plana (Paykull, 1792}
Phyliod le hala ssp. melanocephal (Fabricius, 1787)
Phyllodrepa melanocephala ssp. pollinensis Scheerpeltz, 1956
Phyllodrepa nigra (Gravenhorst, 1806}
Phyllodrepa salicis (Gyllenhal, 1810)
Phyllodrepoidea crenata |Ganglbauer, 1895)
Placusa adscita Erichson, 1839
Placusa atrata _IMannerheIm, 1830)
Plocuso complanata _Erichson, 1839
Placuso depressa _Maklin, 1845
Placusa pumilio Gravenhorst, 1802
Placuso tachyporoides (Waltl, 1838)
Plectophloeus binaghii Besuchet, 1964
Plectophle s5p. occidentalis » Besuchet, 1969
Plectophloeus fischeri (Aubé, 1833)
Plectophioeus nitidus _Fa]mliru, 1857
Plectophloeus nubigena ssp. bosnicus Besuchet, 1964
Pl hil bigena ssp. nubig Reitter, 1876
Quedius abletum Klesenwetter, 1858
Qul_lﬂusmﬂnu Kraatz, 1858
Quedius andreinif Gridelli, 1924
Quedius cruentus (A.G. Olivier, 1795)
Quedius maurus (C. R. Sahlberg, 1830)
Quedius microps Gravenhorst, 1847
Quedius plagiotus Mannerheim, 1843
Quedius scitus (Gravenhorst, 1806)
Quedius truncicola Fairmaire & Laboulbéne, 1856
Quedius xanthopus Erichson, 1839
Scaphidium quadrimeculatum AG. Olivier, 1790
Scaphi: garici (Linnaeus, 1758)
Scaphi assimile Erichson, 1845
Scnpﬁ(w_mn balcanicum _Tamm]nl, 1954
Scaphisoma boreale Lundblad, 1952
Scaphisoma flavonotatum Pic, 1905
Scaphisoma inopinatum Lsbl, 1967
Scaphisoma italicum _Tammlnl, 1955
S_Wpﬁisumn loebli ‘Tamanini, 1969
Scaphi: benbergeri Lobl, 1963
Scaphi: lumbol (Ragusa, 1892}
Scaphisoma subalpinum _Relner, 1881
Scaphium immaculatum (A.G. Clivier 1790)
Scydmaenus [Cholerus) hellwigi (Herbst, 1792)
\Scydmaenus (Cholerus) perrisi Reitter, 1881
Scydmaenus {Cholerus) rufus P.W.J. Miiller & Kunze, 1822
dophilus aestivus (Rey, 1882)

Sepedophilus binotatus [Gravenhorst, 1802)
Sepedophilus bipunctotus _IG/ravenhurst. 1802)
Sepedophilus bipustulatus [Gravenhorst, 1802)
|Sepedophilus constans _lFowher, 1888)
Sepedophilus immoculotus (Stephens, 1832)
Sepedophilus lusitanicus Hammond, 1973
Sepedophilus marshami [Stephens, 1832)
Sepedophilus testaceus (Fabriclus, 1793)
Siagonium humerale Germar, _13!5
Siagonium quadricarne Klr_by & Spence, 1815

rubiginosa Erichson, 1837
Siluse rubra _Eri:lwun, 1839
Thamigroea cinnamomea _IGd'avenhurst. 1802)

Thamiaraea hospita

(Miirkel, 1845}

(Reichenbach, 1816)
Reitter, 1881
Reitter, 1908

‘sabella, 1989
(Reichenbach, 1816)
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A Redlist of Italian Saproxylic Beetles

Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TC1II)
P diecki ———— Remerig&t & B | @elel PR
Trimium minimum Dodero, 1500 NT PR
Trimium paganettii Reitter, 1906 vu B2abyiii) P, Si PR
Trimium zoufali Krauss, 1900 Lc P, Si PR
Tyrus mucronatus ssp. mucronatus » [Panzer, 1805) NT PR
(Bernhauer, 1902) vu B2abili) 5%
(Gyllenhal, 1810) NT sX
TENEBRIONIDAE

Accanthopus velikensis (Piller & Mitterpacher, 1783) Lc 5%
Allardius oculatus Baudi, 1876 vu B2ab{,ii,iil,iv) Si SX
Allardius sardiniensis Allard, 1877 NT Sa 5K
Allecula aterrima Rosenhauer, 1847 vu Blabiii) 5%
Allecula morio (Fabricius, 1787) 14 5X
vu 5%

Bach, 1856 Blabiii)

(Linnaeus, 1767} MB

(A.G. Olivier, 1790) | CO (MY, PR)
Corticeus fasciatus (Fabriclus, 1790) Lc | CO (MY, PR)
Corticeus linearis (Fabricius, 1790 Lc | €O (MY, PR)
Corticeus pini (Panzer, 1799) Lc | €O (MY, PR)
Corticeus suberis Lucas, 1846 DD CO (MY, FR)
Corticeus unicolor (Piller & Mitterpacher,1783) Lc | CO (MY, PR)
Corticeus versipellis Baudi, 1876 DD | SX
Cteniopus neapolitanus _Baudl. 1877 NT P | 5P (5X)
|cteniopus sulphureus (Linnaeus, 1758) L 5P (5X)
Creniopus sulphuripes (Germar, 1824) NT 5P (5X)

(Panzer, 1799) DD MY

(Linnaeus, 1758)
(Herbst, 1783)

_ILinnIeus, 1758)

Lc SX
Helops rossii ‘Germar, 1817 Lc 5K
Hymenalia rufipes [Fabricius, 1792) Lc SX
Hymenophorus dnu\h_rﬂer! Mulsant, 1851 NT | 5%
Iphthiminus itaficus Truqui, 1857 U B2abi, i iil,iv) _ _ sX
italohelops subchalybaeus Reitter, 1907 NT P, 5i 5%
Lyphia tetraphylla Fairmaire, 1856 vu B2abfiijc(iv) €0 (mY)

NT 5X

Menephilus cylindricus [Herbst, 1784)

\Mycetochara (Ernacharis) humeralis (Fabricius, 1787)

NT S

Mycetochara (Ernocharis) linearis (Illiger, 1794) Lc X
pvg (Redtenbacher, 1874) NT 5%

Mycetochara (Ernocharis) quadrimaculata [Latreille, 1804) Lc 5%
Mycetochara (Ernocharis) thoracica _IGﬂdIer, 1854) NT SK
Mycetochara (Mycethochara) axillaris ssp. oxillaris » (Paykull, 1799) NT 5%
Mycetochara (Mycethochara) flavipes (Fabricius, 1792) NT SX
Nalassus alpigradus Fairmaire, 1882 1] 5%
Nalossus dermestoides (lliger, 1798) Lc 5X
Nalassus dryodophilus _Mulsant. 1854 Lc 5%
Nalassus genei Gené, 1839 LC SX
Nahsmsp_m‘nus Kister, 1850 NT 5%
Nalassus planipennis Kister, 1850 LC P 5%
Neatus noctivagus Mulsant & Rey, 1853 vu B2ab(ii liiiv) P, Si 5%
Neatus picipes [Herbst, 1797) vu B2abyii,iii} SX
Odocnemis clypeatus Kister, 1851 NT SX
Odocnemis exaratus (Germar, 1817) Lc 5X

Palorus depressus [Fabricius, 1790)

Platydema violacea (Fabricius, 1791) NT SX (MY)
Prionychus ater (Fabricius, 1775) NT 5K
Prionychus fairmairii (Reiche, 1860) NT 5K
Prionychus lugens [Kilster, 1850) vu Blabliii,iv) 5K
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Genus (Subgenus) and specific epithet Author(s) IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TCII)

F t f (Germar, 1813) NT S
Probaticus anthrax (Seidlitz, 1898) DD P, Si SK
Probaticus ebeninus (A. Villa & G.B. Villa, 1838) Lc 5x
Probaticus gibbithorox (Gemminger, 1870) DD Sa 5K
Probaticus sphaericollis (Kiister, 1850} DD P,Si 5%
Probaticus tomentosus Reitter, 1506 NT Si SK
f boides ssp. (Linnaeus, 1760) NT SX
Raiboscelis ozureus (Brullé, 1832) DD 5%
Scaphid (Fabricius, 1792) Lc MY
Stenohelops carlofortinus Leo, 1980 oD Sa 5%
Stenomax aeneus (Scopoli, 1763) Lc 5K
Stenomax foudrasi _Mulsant. 1854 DD 5X
Stenomax piceus (Sturm, 1826) NT X
Tenebrio obscurus Fabricius, 1792 Lc 5K

Eustrophus dermestoides

Hallomenus (Hallomenus) axillaris

Mycetoma suturale
Tetratoma ancora

Tetratoma fungorum
Tetratoma tedaldi
THROSCIDAE
Aulonothroscus brevicollis
Trixagus algiricus
Trixagus angelinii
Trixagus asiaticus
Trixagus atticus
Trixagus carinifrons
Trixagus dermestoides
Trixagus duvalil
Trixagus elateroides ssp. elateroides »
Trixagus gracilis
Trixagus leseigneuri
Trixagus minutus
Trixagus myebohmi
Trixagus obtusus
Trixagus rougeti
TROGIDAE
Trox perrisi
TROGOSSITIDAE
Calitys scabra
Grynocharis eblonga

Ostoma ferrugineum
Peltis grossa
Temnoscheila caerulea
Tenebroides fuscus
Thymelus limbatus
ZOPHERIDAE
Autorium ruficorne
Aulonium trisulcum
Bitoma crenata
Colobicus hirtus
Colydium elongotum
Colydium filiforme
Corticus celtis
Coxelus pictus

Diodesma subterranea

Seidlitz, 1896
(Linnaeus, 1758)

(Fabricius, 1792)
(iliger, 1807)
{Quensel, 1790)
[Panzer, 1797)

Fabricius, 1790

Fabricius, 1790
Reitter, 1887

(Bonvoulolr, 1859)
_iBorwouInir. 1861)
Leseigneur, 2005
(Bonvouloir, 1859)
_Relmr, 1921
(Bonvouloir, 1859)
(Linnaeus, 1766)
(Bonwouloir, 1859)
(Heer, 1841)
Wollaston, 1854
Muona, 2002
Rey, 1891
Leseigneur, 2005
(Curtis, 1827}
[Fauvel, 1885)

Fairmaire, 1868

[Thunberg, 1784)
(Linnaeus, 1758)
(Linnaeus, 1760)
[Linnaeus, 1758)
{Linnaeus, 1758)
[A.G. Olivier, 1790)
(Goeze, 1777)
(Linnaeus, 1758)
(Fabricius, 1787)

(A.G. Olivier, 1790)

Fourcoy, 1785

(Fabricius, 1775)

(Rossi, 1790}

Fabricius, 1787

Fabricius, 1792

(Germar, 1824)

(Sturm, 1807)

Abeille de Perrin, 1899
Latreille, 1829

[Piller & Mitterpacher, 1783)
Aubé, 1843
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Genus (Subgenus) and specific epithet Author(s)

A Redlist of Italian Saproxylic Beetles

Langelandia reitteri Belon, 1882
Langelandia vienensis Reitter, 1912
Nosodomodes tuberculatus Germar, 1831
Orthocerus clavicornis [Linnaeus, 1758)
Orthocerus crassicornis (Erichson, 1845)
Pycnomerus inexpectus (Jacquelin du Val, 1859)
Anf okt et i vt

Pycnomerus terebrans [A.G. Olivier, 1790}

Rhopalacerus rondanii [A. Villa & G.B. Villa, 1833)
Synchita fallax Schuh, 1998

Synchita humeralis (Fabricius, 1792)

Synchita mediclanensis A, Villa & G.B. Villa, 1836
Synchita separanda Reitter, 1382

Synchito undata Guérin-Méneville, 1844
Synchita varlegata Hellwig, 1792

Tarphius gibbulus Erichson, 1845

IUCN Criteria IUCN Endemic/ Trophic
Category Category Subendemic =~ Category
(Ttaly) (Europe) to Italy (TC1I)
NT S5
DD 55
oD [7] 5%

Lc X
NT SX

NA [i] 5

Sl e I R

NT 5%
NT SX (MM)
NT X
Lc X
Lc 5%
NT 5%
NT SX
Lc 5%
NT P, Si 5%

3.2 Extinction Risk

Of the 2049 species of saproxylic beetles listed (97% of
them evaluated, i.e. excluding all Not Applicable taxa) in
this work (the count excludes the subspecies of taxa be-
ing represented in Italy by more than a single subspecies;
including all subspecies the known taxa are 2097) (Table
3), only a few have not been found in recent years in Italy,
and it is possible that in the future they will be effectively
extinct in the country. A borderline situation was also ob-
served for few species that, for the moment, we prudential-
ly classified as CR, because of the lack of extensive sur-
veys in the single or very few sites where they have been
found in Italy. The regional or total extinction of an insect
species is always very difficult to support by documentary
evidence (Trizzino et al. 2013). The fact that some saprox-
ylic beetles, although very striking and recognizable, are
not found in nature for many decades (as exemplified by

DD
11.5%

the emblematic case of the conspicuous Cucujus cinnaber-
inus in Italy), is not an evidence of extinction. In this case,
experience showed that changes in climate or vegetation
may bring the populations of a believed ‘extinct’ species to
recover from the crash and to reach a density level similar
to or higher than before it alleged disappearance (Horak et
al. 2008; Mazzei et al. 2011).

On the whole, the endangered species of saproxylic
beetles are 421 (Fig. 6), i.e. 21% of the species assessed.
Whereas for ca. 12% of the species the available data are
not sufficient to assess the risk of extinction, and assum-
ing that 30% of these is still threatened, an estimated total
of about 25% of saproxylic beetles is threatened in Italy.
Nevertheless, some 48% of Italian saproxylic beetles are
unlikely to undergo an imminent risk of extinction. Spe-
cies in common between the European Red List (Nieto &
Alexander 2010) and the Italian Red List are 253; as dis-
cussed below, just over 6% of these are threatened at Euro-

RE 2

&
~® RE EN 11

0.1% >

VU 221

DD 236

LC 973

NT 356

NA-[i, 17,2 | 61

Total 2049

Fig. 6 — Percentages of the IUCN categories of risk among the 2049 listed Italian saproxylic beetle species.
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pean level (Nieto & Alexander 2010) (Fig. 7), while over
34% are threatened at Italian level (Fig. 8).

3.3 Habitat

The Italian saproxylic beetles, excluding some general-
ist species, show a clear environmental sensitivity, and
their presence is strongly influenced by the available large
patches of old growth forests. However, many studies re-
vealed that also small forest fragments, tree rows or even
single old trees (sometimes also in urban or suburban habi-
tats) can support relict populations of rare saproxylic bee-
tles (Oleksa et al. 2007; Carpaneto et al. 2010; Audisio
et al. 2008, 2011; Redolfi et al. 2014a). The habitat types
preferred by saproxylic beetles are hardwood forests, fol-
lowed by coniferous forests, and several threatened spe-
cies are often associated with large hollow deciduous trees
or to the fruiting bodies of large arboreal fungi. The low-
land forest areas are the habitats where there is a high con-
centration of threatened species (many of them are en-
dangered). Few but important species are associated with
wooden fragments deposited by the sea along beaches
and sand dunes, with 0.8% of XB species (Fig. 9), often
characterized by relict and fragmented geographic ranges.
Even the few species closely associated with tree trunks
immersed in the waters of lentic rivers, ponds and lagoons,
with 0.2% of WX species (Fig. 9), are particularly at risk
because of the combined effect of reduced wood supply in
these natural habitats and the frequent pollution or drying
up of water bodies.

EN

3.2% VU

DD
12.0%

LC
68.1%

Fig. 7 — Percentages of the species assigned to each IUCN Cate-
gory of Risk in the Nieto & Alexander’s (2010) European Red
List of Saproxylic Beetles, calculated among the 253 species
shared with the present Italian Red List of Saproxylic beetles.

98

3.4 Demographic trends

Although the saproxylic beetle communities are over-
all declining, due to the general degradation and destruc-
tion of suitable habitats, we lack quantitative data even for
the best known and most studied species (Trizzino et al.
2013). Only in the last decade we started to use capture-
mark methods to gather data on population abundance of
some protected species in some Italian localities, and these
data will represent a starting point for future research on
demographic changes. For instance, the population density
of Osmoderma eremita was estimated in southern Latium,
in central Italy (Chiari et al. 2013a), while abundance and
survival probability of Lucanus cervus was calculated in a
chestnut woodland of northern Italy (Chiari et al. 2014a).
Nevertheless, demographic data cannot be generalized at
geographical or ecological level, because the quantita-
tive parameters of beetle populations can vary enormous-
ly from a locality to another. A study conducted in Italy
on O. eremita and its predator Elater ferrugineus revealed
a demographic disproportion in the abundance of the two
species which have always been considered an exclusive
predator—prey system. In fact, in northern and western Eu-
rope, both species are abundant and coexist in many for-
est stands, being reported to inhabit the same tree hollows,
with the former usually more abundant than the last one.
By contrast, in Mediterranean areas E. ferrugineus seems
to be more abundant than O. eremita and may occur also
when the latter is scarce or absent. This suggests that E.
ferrugineus may have a greater number of potential prey

0.4%

LC
38.2%

VU
15.9%

NT
23.1%

Fig. 8 — Percentages of the species assigned to each [IUCN Cate-
gory of Risk in the present Italian Red List of Saproxylic beetles,
calculated among the 253 species shared with the Nieto & Alex-
ander’s (2010) European Red List of Saproxylic Beetles.
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A Redlist of Italian Saproxylic Beetles

Trophic Category | N species
CO 9
HW 1
MB 125
MF 3
MM 8
MY 373
NI 5

PA 1
PR 329
SF 13
SP 55
SS 16
SX 337
UN 56
WX 4
XB 17
XY 636
Total 1988

Fig. 9 — Percentages of the 1988 Italian assessed saproxylic beetles (excluding NA, i.e. all the 61 introduced species) included in each
of the 18 Trophic Categories listed in Table 3 (the AR Trophic Category, only including two alien species occasionally present in natu-

ral habitats, is not listed here).

species throughout its distributional range, and feeding on
large size larvae of beetles that live inside tree hollows
such as many species of saproxylic scarab and darkling
beetles (Zauli et al. 2014).

3.5 Threats

The main threats to Italian saproxylic beetles are repre-
sented by the loss, fragmentation or structural simplifica-
tion of the suitable habitats. The largest species (e.g. Lu-
caninae, Cerambycinae, Lamiinae, Cetoniinae) (Figs 2,
10-12) are also threatened by the increasing predation rate
by invasive birds, such as crows (Corvidae) and starlings
(Sturnidae), whose demographic trend is rising, chiefly in
anthropogenic environments (Luniak 2004). Light pollu-
tion has also a negative effect on many species of saprox-
ylic beetles. Only very few species could be affected by
direct withdrawal from beetle collectors and mainly from
insect dealers. As a matter of facts, these activities can-
not be represent a real threat, but can at least produce a lo-
cal impoverishment of some populations of certain species
which have a restricted Extent of Occurrence, and are ei-
ther rare or easy to collect. Considering (Table 3, Fig. 6)
all the Least Concern species (LC: 47.7%) plus the 70%
of the Data Deficient species (DD: 11.5%, assuming, as
before motivated, that only 30% of these may be some-
how threatened), almost 60% of the Italian saproxylic bee-
tles does not seem undergo this threat (Fig. 6). Among the
threats to consider, there is also the potential competition
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exerted by many species introduced from other countries,
which could have a direct or indirect negative impact on
the populations of native saproxylic beetles (Mooney &
Cleland 2000; Skarpaas & Okland 2009; Roques 2010;
Jucker & Lupi 2011).

Some saproxylic beetles are persecuted by humans be-
cause they are considered harmful to forest health. Among
them, paradoxically, there is also Cerambyx cerdo, a pri-
ority species listed in Annex II and IV of the Habitats Di-
rective, that is considered a plague for oak forests in sev-
eral areas of the Italian peninsula. In truth, in areas where
there is a scarcity of both predators and parasites of C. cer-
do, this species may become very abundant and cause a
slow and gradual reduction of the tree canopy, followed by
poor fruiting. In addition, the species is considered harm-
ful because of its xylophagous larva (Fig. 13), which lasts
throughout the year and digs tunnels into the wood. The
current restoration techniques include the use of insecti-
cides in the galleries of the attacked tree trunks, which are
then sealed with mastic (see web sites of companies spe-
cialized in biological pest control). Heavily attacked trees
(Fig. 14) are cut and burnt, in order to avoid reinfestation.
Such use of pesticides and the felling of trees have a nega-
tive impact on many other animals, from insects to birds
and fungi, including even endangered species. For exam-
ple, the cutting of trees whose branches are infested by
C. cerdo may lead to the extinction of a local population
of Osmoderma eremita that finds shelter in the cavities of
their trunks, and may deprive many birds and mammals of
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Table 4 — List of specialists who compiled or contributed to compile the Italian Redlist of saproxylic Beetles, for each included family;
they all share the authorship of each family. Among specialists were first included taxonomic specialists, as well as other entomologists
which strongly contributed with data on conservation, monitoring, molecular taxonomy and eco-ethology of several important species,
chiefly those included in the EU Habitats Directive.

Suborder Family Species Endemic | Introduced Specialist(s)
[subendemic]
Archostemata | CROWSONIELLIDAE 1 1 0 P. Audisio, C. Baviera
Adephaga RHYSODIDAE 3 0 0 A. Vigna Taglianti, P. Brandmayr, A. Mazzei, T. Bonacci
Polyphaga ADERIDAE 5 0 0 G. Nardi
ALEXIIDAE 16 8 0 A.B. Biscaccianti, P. Audisio, F. Angelini
ANTHRIBIDAE 26 0 0 E. Colonnelli
BIPHYLLIDAE 3 0 0 A.B. Biscaccianti, P. Audisio, C. Baviera
BOSTRICHIDAE 29 0 5 G. Nardi, C. Baviera, P. Audisio
BOTHRIDERIDAE 6 0 0 P. Audisio, A.B. Biscaccianti, C. Baviera
BRENTIDAE 1 0 0 L. Bartolozzi, C. Baviera
BUPRESTIDAE 139 5 0 G. Curletti, M. Gigli, A. Liberto, C. Baviera, 1. Sparacio
BYRRHIDAE 3 0 0 R. Fabbri, A.B. Biscaccianti
CERAMBYCIDAE 230 11 8 P. Rapuzzi, A.B. Biscaccianti, C. Baviera, P. Roversi,
S. Hardersen, G. Antonini, E. Solano, E. Mancini, G.Nigro,
F. Mosconi, G. Sabbatini Peverieri
CEROPHYTIDAE 1 0 0 P. Audisio, C. Baviera
CERYLONIDAE 9 0 1 P. Audisio, A.B. Biscaccianti
CIIDAE 48 0 1 P. Audisio, A.B. Biscaccianti, C. Baviera
CLAMBIDAE 15 0 0 P. Audisio, C. Baviera
CLERIDAE 24 1[1] 2 P. Audisio, I. Zappi, A. Liberto
CORYLOPHIDAE 12 0 0 A.B. Biscaccianti, P. Audisio
CRYPTOPHAGIDAE 56 1 1 J.C. Otero, F. Angelini, P. Audisio, C. Baviera
CUCUIJIDAE 6 1 0 P. Audisio, C. Baviera, A. Mazzei, P. Brandmayr, T. Bonacci,
A.B. Biscaccianti
CURCULIONIDAE 249 19 8 E. Colonnelli, E. Gatti
DERMESTIDAE 15 0 0 P. Audisio, C. Baviera
DERODONTIDAE 3 1 0 P. Audisio, C. Baviera, A.B. Biscaccianti
DRYOPHTORIDAE 2 0 1 E. Colonnelli, C. Baviera
ELATERIDAE 69 6 0 G. Platia, A. Liberto, A. Mazzei
ELMIDAE 2 0 0 P. Audisio, M. Trizzino, S. Sabatelli
ENDECATOMIDAE 1 0 0 P. Audisio, C. Baviera
ENDOMYCHIDAE 16 1] 0 P. Audisio, A.B. Biscaccianti, C. Baviera, A. De Biase
EROTYLIDAE 23 1 0 A.B. Biscaccianti, P. Audisio, C. Baviera
EUCNEMIDAE 23 1 0 A. Liberto, A.B. Biscaccianti, P. Audisio, C. Baviera
HISTERIDAE 45 2[1] 0 P. Vienna, C. Baviera
LAEMOPHLOEIDAE 22 0 3 A.B. Biscaccianti, P. Audisio, C. Baviera
LATRIDIIDAE 84 3 0 J.C. Otero, P. Audisio, F. Angelini
LEIODIDAE 40 5 0 F. Angelini
LUCANIDAE 9 0 0 G.M. Carpaneto, L. Bartolozzi, C. Baviera, P. Audisio,
E. Piattella, A. Campanaro, M. Bardiani, M. Tini, F. Romiti,
G. Antonini, E. Solano, S. Cortellessa
LYCIDAE 1 0 P. Audisio, C. Baviera, A.B. Biscaccianti
LYMEXYLIDAE 0 0 A.B. Biscaccianti, P. Audisio, C. Baviera
MELANDRYIDAE 34 1 0 A. Liberto, A.B. Biscaccianti, P. Audisio
MELYRIDAE 60 10 [1] 0 G. Liberti
MONOTOMIDAE 29 0 P. Audisio, C. Baviera
MORDELLIDAE 5 0 E. Ruzzier
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Suborder Family Species | Endemic
[subendemic]

MYCETOPHAGIDAE 20 1
NITIDULIDAE 69 0
NOSODENDRIDAE 1 0
OEDEMERIDAE 22 2
PHLOEOSTICHIDAE 1 0
PHLOIOPHILIDAE 1 0
PROSTOMIDAE 1 0
PTILIIDAE 48 1[1]
PTINIDAE 104 3
PYROCHROIDAE 4 0
PYTHIDAE 0
RIPIPHORIDAE 1 0
SALPINGIDAE 17 0
SCARABAEIDAE 28 5[1]
SCIRTIDAE 1 0
SCRAPTIIDAE 8 0
SILVANIDAE 12 0
SPHINDIDAE 4 0
STAPHYLINIDAE 180 4
TENEBRIONIDAE 84 15
TETRATOMIDAE 8 1
THROSCIDAE 15 0
TROGIDAE 1 0
TROGOSSITIDAE 10 0
ZOPHERIDAE 36 7

2049 117[6]

Introduced

A Redlist of Italian Saproxylic Beetles

Specialist(s)

—

A.B. Biscaccianti, P. Audisio, C. Baviera
P. Audisio
A.B. Biscaccianti, P. Audisio, C. Baviera
M.A. Bologna
P. Audisio, C. Baviera
P. Audisio, C. Baviera
P. Audisio, C. Baviera
A.B. Biscaccianti, P. Audisio
G. Nardi
M.A. Bologna, G. Nardi, P. Audisio, C. Baviera
P. Audisio, C. Baviera
F. Turco, M.A. Bologna, P. Audisio
A.B. Biscaccianti, P. Audisio, C. Baviera

o
—_

(=R N I — I =l R e R e R e R =T ]

G.M. Carpaneto, P. Audisio, C. Baviera, 1. Sparacio, S. Chiari,
E. Maurizi, A. Zauli, A. Campanaro, S. Sabatelli, F. Mosconi
A.B. Biscaccianti, P. Audisio, C. Baviera
E. Ruzzier
P. Audisio, C. Baviera, A.B. Biscaccianti
P. Audisio, A.B. Biscaccianti
A. Zanetti, G. Sabella, R. Poggi, P. Audisio, A.B. Biscaccianti
S. Fattorini, P. Leo, A. Liberto, A.B. Biscaccianti, P. Audisio,
G.M. Carpaneto

S = O W O O

P. Audisio, C. Baviera, A.B. Biscaccianti
A.B. Biscaccianti, P. Audisio, C. Baviera
G.M. Carpaneto
P. Audisio, A.B. Biscaccianti
P. Audisio, C. Baviera, A.B. Biscaccianti

—_— o o O
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their shelters and food resources. Three relict beech for-
ests of central Italy were surveyed for both saproxylic bee-
tles and hole-nesting birds, using two different types of in-
terception traps, in order to find an ecological correlation
between these two groups of animals. The results showed
a significant relationship between saproxylic beetles and
hole-nesting bird communities (Redolfi et al. 2014b) and
suggest specific recommendations useful for forest man-
agement and planning.

3.6 Relationships among species traits, taxonomy, spe-
cialist approaches, and IUCN categories

An analysis conducted on ca. 1800 native species, for
which the conservation status was established, revealed
that conservation categories were represented with signifi-
cantly different proportions (y* = 1485, df =4, p < 0.0001
for deviation from a uniform distribution). In particular,
the LC category was the most numerous.

If species are dichotomized into only two categories
(imperilled vs. not imperilled = LC), the number of non

imperilled species (983) is still much higher than that of
imperilled species (815) (y* = 1485, df = 4, p < 0.0001),
which means that most of the Italian saproxylic beetles
have still a relatively good state of conservation.

To investigate if the proportion of the [UCN categories
varied among the beetle families, we applied a chi-square
test to a contingency table reporting the number of species
included in the various [IUCN categories for 59 families for
which data were available. We found that [UCN categories
were represented with different proportions among the dif-
ferent families (y* = 782.875, df =232, p < 0.0001). When
this contingency table was partitioned to assess how the
various IUCN categories were represented within single
families, we found — among the 9 most numerous families
(i.e. those including more than 50 species) — that the LC
category was significantly less represented than expected
in Cerambycidae, Staphylinidae, Elateridae and Tenebri-
onidae. This result may suggest either that these insects
are really more menaced than others, or that the specialists
who made the assessment were more pessimistic in their
evaluation. It is also interesting to note that Buprestidae,
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Fig. 10 — Protaetia mirifica (Mulsant, 1842)
(Scarabaeidae), a large and rare saproxyl-
ic species not protected by the EU Habitats
Directive. In Italy it occurs only in few lo-
calities of central Tyrrhenian regions, strictly
associated with xerophylous old-growth oak
forests (CR — Critically Endangered). Photo
by Estefania Mic6 Balaguer.

Fig. 11 — Lucanus cervus (Linnaeus, 1758)
(Lucanidae), a large saproxylic species pro-
tected by the EU Habitats Directive, in Ita-
ly occurring in northern and central regions,
usually associated with old-growth forests
(LC — Least Concern). Photo by Sonke Hard-
ersen.

Fig. 12 — Osmoderma eremita (Scopoli, 1763)
(Scarabaeidae), a large saproxylic species
protected by the EU Habitats Directive, usu-
ally associated with old-growth forests or to
isolated veteran trees, is present in Italy in
northern and central regions (VU — Vulner-
able). Photo by Alessandro Campanaro.



Fig. 13 — Mature larva of Cerambyx cerdo Linnaeus, 1758 (Cer-
ambycidae), a widespread xylophagous species protected by the
EU Habitats Directive, usually associated with old-growth oaks
(LC — Least Concern). Photo by Antonio Mazzei.

Fig. 14 — A senescent oak heavily attacked by Cerambyx spp.
(Cerambycidae). Photo by Paolo Audisio.

A Redlist of Italian Saproxylic Beetles

Tenebrionidae and Elateridae had a number of CR species
significantly higher than expected. Ptinidae had a signifi-
cantly high number of EN species, but their overall conser-
vation status appeared less alarming. Staphylindae showed
a significantly higher number of NT and VU species than
expected, revealing that they have an intermediate position
(or that the specialist who made the assessment adopted a
more cautionary approach, typically avoiding the use of
extreme categories). Among these families, only Curculio-
nidae had a significantly higher number of LC species, but
a lower number of CR, EN, and NT, than expected. Thus,
Curculionidae seem to be the less imperilled group. How-
ever, this may due to the fact that Curculionidae are less
known than other families and the specialist might have be
driven to interpret a paucity of records as a result of scarce
knowledge, instead of a proof of small extent of occurrence,
reduced area of occupancy, reduced population size, etc.

As previously noted in chapter 4.2, it is also important
to stress that changes in the taxonomic status at species lev-
el, due to splitting or lumping events, may make it difficult
to compare the conservation status of beetle groups subject
to different taxonomic treatments in the assessment of the
specific/infraspecific [IUCN Categories of risk. Differences
in the “traditional” approaches to infraspecific taxonomy,
followed by specialists of different beetle families, can
markedly bias the total species assessment, both in term
of number of endemic species evaluated and of Category
of Risk attributed. For example, while in Buprestidae and
Cerambycidae (Table 3) a number of believed subspecies
are formally recognized by most specialists, in other large
and well-known saproxylic groups, such as Elateridae and
Tenebrionidae, no or very few subspecies are listed. We
therefore believe that only a more balanced and homoge-
neous approach to the beetle infraspecific/specific taxon-
omy (subspecies, “biological races”, ESUs, etc.) among
specialists of all families could finally provide a reason-
ably comparable species assessment of the IUCN Catego-
ries of Risk.

We also tested if there was an association between
trophic categories and families, i.e. if the proportion of
trophic categories varied among the families. To reduce
the number of trophic categories, we omitted those that
were represented by a very small number of species and
combined categories with similar meaning into broader
groups. Namely, we omitted the HW, MM, NI and WX
categories, and obtained the following broader groups
where similar trophic habits were lumped: MY (all MY
categories), PR (all PR categories), SP (all SP categories),
SSX (all SS and SX categories), XBT (all XB categories)
and XY (all XY categories). On the whole, for this anal-
ysis, we considered 1745 species belonging to 56 fami-
lies and 9 trophic categories. We found that there was an
overall significant association between families and troph-
ic categories (x> = 6655.421, df = 440, p <0.0001). In par-
ticular, when the contingency table was partitioned, we
found — among the most numerous families — that:
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(1) Tenebrionidae were the only family with a signifi-
cantly higher proportion of CO species. This can be ex-
plained by the fact that many tenebrionids associated with
dead wood (in particular those belonging to the genus Cor-
ticeus) are in fact commensals or occasional predators of
other saproxylic beetles.

(2) The trophic categories MB and MY (i.e. the my-
cetophagous and mycophagous beetles) tend to be signifi-
cantly less frequent than expected in all major families,
with the exception of the family Latridiidae, which have
more MY species than expected.

(3) Predators (PR species) are significantly less fre-
quent than expected in all major families, except for
Staphylinidae, Elateridae and Melyridae. This is not sur-
prising because Staphylinidae and Melyridae are typically
predaceous beetles and it is also known that many Elateri-
dae living in dead wood have predaceous larvae (Stokland
et al. 2012; Traugott et al. 2015). Yet this result stresses
the incidence of considering predaceous beetles in studies
dealing with saproxylic insects.

(4) SS and SX (i.e. saproxylophagous s.l.) species
are significantly less frequent than expected in all major
families except than in Curculionidae and Tenebrionidae,
where they were more frequent than expected. This indi-
cates the key role that these two families may play in the
decomposition of dead wood. On the other hand, the low
frequencies of SS species in other families may be due
to undersampling and to the lack of adequate knowledge
about the ecology of many species.

(5) SP (saprophytophagous) species are significantly
more frequent than expected only in the Tenebrionidae.

(6) The only family with a significantly high propor-
tion of XB species (i.e. saproxylophagous species associ-
ated with dead wood deposited by the sea) is Curculioni-
dae. This trophic category is very rare, making Curculio-
nidae an important group for dead wood recycling in the
beach-dunes ecosystems.

(7) The XY (xylophagous) category is either signifi-
cantly more or significantly less represented not only in
the major families, but in 31 out of the 56 analysed fami-
lies. In other words, most of families can be virtually di-
chotomized into two groups: those with a significantly
higher number of XY species, and those with a significant-
ly lower number of XY species. Among the major fami-
lies, Cerambycidae, Curculionidae, Buprestidae and Ptini-
dae have a significantly higher number of XY species than
expected, while Staphylinidae, Tenebrionidae, Elateridae,
Melyridae and Latridiidae have fewer XY species than ex-
pected.

We also used a chi-square test to assess if there was an
association between trophic categories and [UCN Catego-
ries of Risk. This test revealed an overall significant asso-
ciation (2 = 132.407, df = 32, p < 0.0001), which means
that the various trophic categories occur with different fre-
quencies among the IUCN categories.

When the contingency table was partitioned to assess
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how trophic categories were represented within single
TUCN Categories of Risk, we found that:

(1) The CO, SF, SP and XB categories are represented
with similar frequencies among the different [UCN cate-
gories. Thus, it seems that there is no association between
extinction risk and these trophic categories.

(2) The MY (mycophagous) species were particularly
frequent in the LC and NT IUCN categories, which indi-
cates that a mycophagous feeding habit makes species less
subject to extinction risk compared with species that have
different feeding habits.

(3) By contrast, there was a significant prevalence of
PR (predator) species in the EN and VU IUCN categories.
This indicates that a predatory habit increases the extinc-
tion risk, which is also consistent with the fact that, in gen-
eral, predators are more imperilled than prey.

(4) In SS and SX categories there was a significant
prevalence of CR and NT species (and a significantly low-
er number of LC species). Thus, saproxylophagous species
seem more prone to extinction. However, since these spe-
cies might be subject to undersampling, it is possible that
they are not so imperilled as they seem. Because of sam-
pling difficulties, it is possible that even endemic SS spe-
cies might be more widely distributed and have larger pop-
ulation than currently assumed.

(5) The XY (xylophagous) species, with few excep-
tions, appear to be the less imperilled ones, being more
frequent than expected within the LC species.

In summary, it seems that (1) the SS-SX is the feed-
ing habit typical of the most imperilled species; (2) the
PR feeding habit makes species less prone to extinction
than the SS-SX, but it is still associated with moderate-
high levels of extinction risk; (3) the XY and MY species
are those less subject to extinction risk.

As regards the influence of the distribution type (en-
demic vs. non endemic status) on the extinction risk, the
use of a chi-square test on a set of more than 1600 species
for which the endemic/non endemic status was established
with certainty, revealed an overall significant association
(x> = 189.972, df = 4, p < 0.0001), which means that the
various [UCN categories occur with different frequencies
between endemic and non endemic species. When the con-
tingency table was partitioned to assess how the propor-
tion of endemic species varied among the IUCN catego-
ries, we found that endemics prevailed significantly among
CR, EN and NT species, whereas non-endemic prevailed
among the LC species. This indicates, as expected, that en-
demic species are more imperilled than non-endemic ones.
In other words, a smaller range (which is also typically as-
sociated with a fragmented area of occupancy and a high
trophic specialization) increases the extinction risk.

Finally, we used a chi-square test to assess if there
were an association between distribution type (endemic
vs non-endemic) and trophic categories. We found a sig-
nificant association (y*> = 54.062, df = 8, p < 0.0001) and,
when the contingency table was partitioned, we found that



endemic species prevailed among those with SP, SS, SS
and PR trophic habits (i.e. among predaceous and saprox-
ylic species), whereas non-endemic species tend to include
prevalently MB and XY species.

4 Discussion

4.1 Status of knowledge and application of criteria

On the whole, the saproxylic beetles are one of the most
studied taxonomic and functional groups of insects on a
European scale. In Italy, the knowledge of many saproxyl-
ic beetles [Buprestidae (Figs , 15-17), Cerambycidae (Figs
2, 13, 18-19), Lucanidae (Fig. 11, 20), Scarabaeidae (Figs
10, 12, 21-22), etc.] is rather good if compared with most
other groups of insects (excluding butterflies, dragonflies
and ground beetles). In spite of this, no saproxylic beetle
species has been the object of a long term research popu-
lation dynamics. Only recently, standardized and replica-
ble methods of sampling and monitoring populations be-
came available for a few species listed in the Annexes of
the Habitats Directive (Bellman et al. 2011; Campanaro et
al. 2011; Trizzino et al. 2013; Chiari et al. 2013a, b; 2014a,
b). Producing these estimates, however, requires the col-
lection and processing of a remarkable amount of data,
particularly for still abundant and widespread species, thus
some ratings were based on a mix of direct and indirect in-
formation. For instance, the decline of saproxylic beetles
that are closely related to old-growth forests may by pro-
portional to the loss of this habitat typology. Although to a
lesser extent, the availability of reliable quantitative infor-
mation is still very limited also for the other criteria, and
sometimes required the use of inferences. This practice is
also used for the global Red Lists, because the achieve-
ment of data for assessing the extinction risk is very ex-

Fig. 15 — Chalcophora intermedia inter-
media Rey, 1890 (Buprestidae), a rare and
threatened xylophagous species, mostly oc-
curring in southern Italy and the W Bal-
kans, is associated with old-growth pine for-
ests (EN — Endangered). Photo by Antonio
Mazzei.
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pensive. Specific projects for monitoring the most relevant
species of each taxonomic group should be launched even
in Italy, in order to estimate the parameters used by the
TUCN criteria, considering that the IUCN categories have
become the global standard models to synthesize the cur-
rent knowledge on biodiversity state and trends.

The TUCN criteria follow a specific philosophy, to
highlight only the problems of conservation of the highly
endangered species, whose risk of extinction in the short
or medium term is concrete and substantial. The direct
consequence of this is that many species whose condition
is deteriorating and that need for conservation actions, fall
into the category of Least Concern, unless their decline
is fast enough and their distribution sufficiently narrow to
fall within a category of threat, but these conditions may
be difficult to ascertain.

As reported above, the proportion of threatened sap-
roxylic beetles in Italy appears globally much higher than
that of the whole European continent, at least for the rela-
tively few species (253) whose evaluation was made on
both scales (cf: Nieto & Alexander 2010): just over 6%
in the European list of threatened species, more than 34%
in the Italian one (Figs 7-8). The reason for this phenom-
enon is clearly linked to the fact that the Italian evaluation
considers only a small part of the global population of non
endemic species. Since the risk of extinction is correlated
with the size of the population, it is quite obvious that a
subpopulation is exposed to a higher risk then the glob-
al population, especially for taxa with predominantly Eu-
ropean or Sibirico-European distribution patterns, which
have only a small portion of their geographic range in Ita-
ly, often determined by macroclimatic and macroecologi-
cal factors.

An examination of our data (Table 3) shows that the
percentage of Italian endemics among the saproxylic bee-
tles is much lower (about 6%) than the average of all the
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Fig. 16 — Buprestis splendens splendens (Fabricius, 1775) (Bu-
prestidae), a rare and elusive saproxylic species protected by the
EU Habitats Directive, in Italy present with certainty only along
the mountain areas of the Pollino Massif and neighbouring ridges
(Basilicata and Calabria), associated with relict old-growth trees
of the Bosnian pine, Pinus heldreichii H.Christ, 1863 (CR — Crit-
ically Endangered). Photo by Maurizio Gigli.

beetles, which hovers around to 18%. This evidence seems
to indicate how the saproxylic habitat, with the exception
of some species with low dispersal ability (who live at in-
terface between forest litter and wood mould accumulated
within the stumps (e.g. Alexiidae, several Zopheridae), is
not much favorable to speciation events, being this habitat
widespread on a global scale and ecologically quite stable.
Probably, the episodes of contraction and expansion of dif-

ferent forest types in Europe, during the alternation of gla-
cial and interglacial periods of the Pleistocene did not pre-
vent a certain connectivity between populations of saprox-
ylic beetles thanks to their low level of specialization to
tree species. The particular conformation of Italy, entirely
surrounded by the sea and closed to the north by the Alps,
made the populations of many species relatively precluded
from genetic exchange out of the Alps. Therefore, in all
cases, the IUCN global criteria were applied without any
change.

Overall, the state of knowledge on saproxylic beetles
turned out to be directly proportional to the number of spe-
cialists in activities at national level and an informal pa-
rameter that can be defined as the “size + aesthetics “ of
single species. It follows that for the most studied taxa (i.e.
with a high number of specialists and amateurs in activ-
ity) and for the more showy, large and easily recogniz-
able taxa, there are plenty of data and information (e.g.
for Lucanidae, Scarabaeidae Cetoniinae and Dynastinae,
Cerambycidae, Buprestidae). Osmoderma eremita (Fig.
12) and Lucanus cervus (Fig. 11) have been the subject of
two multi-author papers (Ranius et al. 2005; Harvey et al.
2015), each consisting of a review of ecological and dis-
tributional issues for the target species. Such a great inter-
est in these and other few species is due to their previous
inclusion in the annexes of the Habitats Directive 92/43 /
EEC and the consequent obligations of national monitor-
ing lead to gather a lot of information, then implemented
by records obtained from Citizen Science initiatives co-
financed by the European Union (e.g. the project MIPP
- Monitoring of Insects with Public Participation, as part
of the EU LIFE + program; LIFE11 NAT / IT / 000252:
see also: http://www.lifemipp.eu and as discussed below
in chapter 4.2) (Mason et al. 2015).

Unfortunately, the vast majority of saproxylic beetles
belongs to families or genera represented by species lit-

Fig. 17 — Eurythyrea micans (Fabricius, 1792)
(Buprestidae), a widespread saproxylic spe-
cies, typically associated with poplar trees
(LC — Least Concern). Photo by Maurizio
Gigli.



tle showy, small and elusive that require specialized skills
for sampling and study. On the other hand, the [IUCN Red
Lists are a key instrument to check the progress in the ob-
jectives of monitoring and conserving biodiversity, includ-
ing through the Red List Index, a measure of biodiversity
trend which requires repeated assessments of risk extinc-
tion over the years. Thus, our red lists of saproxylic bee-
tles (Audisio et al. 2014 and the current one), along with
the recently published red list of dragonflies (Riservato
et al. 2014), are a useful starting point for further studies
and analyses on the state of conservation of Italian inver-
tebrates. It would be appropriate to expand the Red List in
several other taxonomic groups that are particularly repre-
sentative of the Italian biodiversity, including other inver-
tebrates (such as mollusks, spiders, butterflies, etc.), plants
and fungi, or other key functional groups (for example, in-
sects of rivers, streams, ponds, and littoral habitats).

4.2 The conservation of saproxylic beetles at species and
guild level: problems and perspectives

4.2.1 Strategies of forest management, habitat complexity
and fragmentation, connectivity and artificial imple-
mentations

As mentioned previously, inadequate forest management
is, on a local scale, one of the most obvious problems that
need to be addressed in the conservation of the European
saproxylic fauna. Historically, in many European countries
(Italy included) the presence of dead wood has long been
explicitly or implicitly considered a symptom of neglect
and poor forest management, in favor of the concept of
“clean wood”. Despite the importance of deadwood for the
conservation of biodiversity, now recognized also by or-
gans of the National Forest Service (cf. Mason et al. 2003),
many Italian forests are still systematically “cleaned” and
deprived of fallen logs and standing dead trees, with the
risk of possible local extinctions of many saproxylic spe-
cies of insects and other invertebrates, some of which are
protected at EU and national levels.

According to the canons of traditional forestry, still
followed in many areas, the presence of dead plants in
woods was a negative parameter of forest management. In
this perspective, dead trees had to be eliminated because
they were considered responsible for at least three con-
sequences: (1) increasing risk of fire, (2) to favour spread
of disease to healthy trees, and (3) to create difficulties in
transiting and accessing to forested areas for the exploita-
tion of natural resources (e.g. gathering mushrooms, ber-
ries, chestnuts, woods, etc.). In addition, the old trees are
still eliminated to ensure the safety to persons in the event
of any fall of logs and larger branches, for preventing risk
for tourists and land users (La Fauci et al. 2006).

One of the old practices of forest management most
used at international level was the “salvage logging”,
which still ranks among the activities of restoration of ar-
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Fig. 18 — Acanthocinus xanthoneurus Mulsant & Rey, 1852
(Cerambycidae), an uncommon xylophagous species associated
with old-growth beech forests (NT — Near Threatened). Photo by
Antonio Mazzei.

Fig. 19 — Rosalia alpina (Linnaeus, 1758) (Cerambycidae), an-
other uncommon xylophagous species, associated with old-
growth beech forests. This species is listed on Appendix II of the
Bern Convention and Annex II and IV of the EU Habitats Direc-
tive (NT — Near Threatened). Photo by Paolo Audisio.
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Fig. 20 — Sinodendron cylindricum (Lin-
naeus, 1758) (Lucanidae), a relatively com-
mon saproxylic species, widespread in beech
forests (LC — Least Concern). Photo by An-
tonio Mazzei.

Fig. 21 — Gnorimus decempunctatus Helfer,
1833 (Scarabaeidae), a rare and threatened
saproxylic species strictly endemic to north-
ern Sicily, mostly associated with old-growth
forests (EN — Endangered). Photo by Caloge-
ro Muscarella.

Fig. 22 — Calicnemis latreillii (Castelnau, 1832)
(Scarabaeidae), a rare and elusive beetle fly-
ing at dark on Italian beaches and dunes in
early spring, associated as larva with trunks
and large wood fragments stranded by the sea
(VU — Vulnerable). Photo by Maurizio Gigli.



Fig. 23 — Clinidium canaliculatum O.G. Cos-
ta, 1839 (Rhysodidae), a rare saproxylic my-
cophagous species, typically associated in
southern peninsular Italy with bark of veter-
an trees (VU — Vulnerable). Photo by Anto-
nio Mazzei.

Fig. 24 — Cucujus haematodes Erichson,
1845 (Cucujidae), a rare and threatened spe-
cies, predator of small invertebrates, in Italy
occurs only in Calabria, beneath bark of old-
growth forests dominated by Calabrian black
pine (Pinus nigra calabrica (Loud.) Cesca &
Peruzzi) (EN — Endangered). Photo by Anto-
nio Mazzei.

Fig. 25 — Pyrochroa serraticornis (Scopoli,
1763) (Pyrochroidae), a widespread saprox-
ylic predator species, whose large and flat-
tened larvae are typically associated with
bark of veteran trees (LC — Least Concern).
Photo by Maurizio Gigli.
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eas affected by fires, and provides for the removal of the
entire wood mass damaged. The aim of this practice is to
protect woods by the increased risk of fires and to avoid
the spread of pathogens to plants. The first risk factor is
actually unimportant because the state of rotting wood is
generally humid and so poorly attacked by fire respect than
wood of healthy trees. The second risk factor is also ques-
tionable because the “pathogenic” organisms, especial-
ly fungi, live mostly on decaying wood and do not attack
healthy trees.

Instead, according to the criteria of Sustainable For-

est Management (SFM), five basic components of forest
ecosystems (aboveground biomass, belowground biomass,
deadwood, litter and soil) can be primarily accounted for
in the national budget on the storage of carbon dioxide,
from the signatory countries of the Kyoto Protocol (Mo-
relli et al. 2007). Therefore it is important to emphasize
that forest management is now increasingly regulated at
the international level, and that even in Italy has been re-
peatedly highlighted the importance of deadwood in forest
ecosystems (Mason et al. 2003). In particular, Legislative
Decree 18 May 2001, n. 227 “Orientation and moderniza-
tion of the forest sector”” had the purpose of promoting for-
estry, through the drafting and revision of forest plans at
regional level. This decree highlighted the importance of
dead wood: “the regions, in accordance with the principles
of conservation of biodiversity, with particular reference
to woody necromass, promote the release of trees in the
forest to be allocated to aging indefinitely”.
In the appropriate proportions, adjusted also with the pur-
pose of forest cultivation, the presence of dead wood is
therefore deemed essential for the maintenance of biodi-
versity, representing a number of suitable microhabitats
for the survival of thousands of species (Marchetti & Lom-
bardi 2006). Maintaining deadwood, in terms of quantity
and quality, it should also be carefully considered, in order
to reconcile economic needs with the conservation objec-
tives and increase biodiversity.

Recently, two management strategies have been pro-
posed according to the forest type (artificial or natural) and
to the purposes to be achieved (La Fauci et al. 2006). In
the first strategy, concerning the artificial reforestation af-
ter natural or induced disasters, such as fires, the amount
of deadwood is high and in these cases the strategy pro-
vides that it be readily removed for both prevention of fires
(because of dry branches largely spread over the soil) and
phytosanitary reasons. For this strategy, the health of the
vegetation is important for suitable wood production, but
in many cases reforestation can be guided towards a long
term process of natural aging up to the optimal steps for
saproxylic insects. However, in our opinion, deadwood
should not be removed completely because forests, espe-
cially the Mediterranean ones, are able to support periodic
fires and therefore a certain amount of deadwood derives
from the natural occurrence of such events. It is worth not-
ing that some species of saproxylic beetles (e.g. some Bu-
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prestidae) are specialized in developing from burnt wood
after fires, and are able to detect fires through special sen-
sory unities. In the second strategy, concerning natural for-
ests, deadwood should remain on the forest soil to allow
the survival of saproxylic organisms, with the primary ob-
jective of maintaining biodiversity. Despite these consid-
erations, at least in the Mediterranean region, the accumu-
lation of dead wood along the paved roads or clearings
should be avoided, because it may increase the risk of fire.
In fact, the decaying wood exposed to sun and to human
disturbance becomes dry and represents a potential fuel,
combined to burning cigarettes and light reflecting materi-
als, as glass (La Fauci et al. 20006).

In one of the most complete and recent studies on the
threshold values of dead wood in the management of Euro-
pean forests (Miiller & Biitler 2010), the authors conclude
that it is more important to maintain some forest areas with
a higher quantity of dead wood (> 20-50 m*/ha), scattered
in the forest landscape, rather than planning a lower aver-
age quantity throughout all the territory. These dead wood-
rich areas are called “islands of senescence” (where trees
can reach steps of natural aging), and represent small re-
serves of “wilderness”, within a matrix of cultivated forest
landscape. This procedure is already routinely applied in
many productive forest in Switzerland and France. How-
ever, also in this context of forests managed for produc-
tive purposes, the strategy planned the release of a certain
number of large old trees, alive and dead per hectar (Biise
et al. 2007; New 2010). On the same themes, see also the
recent contribution by Lachat et al. (2013).

At the landscape scale, the major threats for saproxyl-
ic insects are the fragmentation and degradation of forest
ecosystems. The first threat (fragmentation) is mainly due
to deforestation in areas where man makes room for activ-
ities of greater economic return in the short term, such as
agriculture and housing aimed at both residential and in-
dustrial houses. The second threat (degradation) is mainly
due to the fact that many forests are used for the produc-
tion of wood and paper, and managed with unsustainable
practices. However, the threats on saproxylic insects do
not concern only large deforestation, but also the loss of
single veteran trees, which have appropriate features for
the reproduction of many species. Throughout Europe we
have actually seen a decline in the extent of the original
deciduous forests and the decrease in the degree of natu-
ralness (Ranius et al. 2005).

The fragmentation of natural environments is currently
considered one of the main anthropogenic threats to bio-
logical diversity. The reduction, destruction, transforma-
tion and isolation of habitats are all components of this
process. The effects of fragmentation are species-specific
and the ability to survive in a fragmented environment de-
pends mainly on the eco-ethological characteristics of dif-
ferent species, e.g. by their degree of mobility and disper-
sal ability, as well as the degree of fragmentation and the
spatial distribution of suitable habitats (Battisti 2004). For
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Fig. 26 — Mature larva of Pyrochroa coccin-
ea (Linnaeus, 1761) (Pyrochroidae), a wide-
spread species, predator of small inverte-
brates, occurring beneath bark of old-growth
trees (LC — Least Concern). Photo by Paolo
Audisio.

Fig. 27 — Iphthiminus italicus (Truqui, 1857)
(Tenebrionidae), a rare saproxylic species
active at dark, mostly associated with old-
growth forests (VU — Vulnerable). Photo by
Maurizio Gigli.

Fig. 28 — Stenagostus rhombeus (Olivier,
1790) (Elateridae), a rare saproxylic species,
typically associated with veteran trees (VU —
Vulnerable). Photo by Maurizio Gigli.
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instance, Osmoderma eremita is particularly sensitive to
environmental fragmentation (Van der Sluis et al. 2004;
Ranius 2002 c). According to Ranius (2002c), each cavity
in the trunk of an old tree can be seen as an habitat frag-
ment, suitable to support a local population of O. eremita;
each population is more or less connected with the other,
through dispersal, forming a system of meta-populations
(Ranius 2002a, c). The same tree can support a popula-
tion for several decades and tens of generations, thanks to
a single source of nourishment (a tree) that is considered a
key resource for many saproxylic species (Ranius & Hedin
2001). From these ecological evidences, the following two
considerations emerge:

1) To understand the local distribution of a saproxylic
species, it is important to take into account the history
of the area, hence the past distribution of the trees that
represent food and shelter for beetles in the study area.
In this way, the suitability of a habitat is continuously
changing, as the spatial and temporal distribution of its
resources.

The value of a single habitat consisting of a hollow tree
is extremely high, whether or not it hosts one target
species, because the species hosted by a tree during its
life cycle varies over time according to the dynamics of
a forest community. The damage accomplished by cut-
ting a large old tree is mainly related to the fact that this
can support a large number of generations of many dif-
ferent species. Felling of veteran trees is then destined
to affect the dynamic equilibrium of a forest ecosys-
tem. As discussed more fully below, in Italian habitats
heavily influenced by man (as many agricultural eco-
systems), there is a progressive and inexorable reduc-
tion in the number of new trees destined to replace the
old trees that are cut down and removed.

2)

The problems that arise in addressing the issue of con-
servation of saproxylic beetles are so many also because
of ecological complexity of the functional group in ques-
tion and of the resources they use. Dead wood is formed in
quite long periods of time and in various ecological con-
ditions which are not always suitable for the survival of
a target species. In fact, the size and shape of the trunks
and of the cavities, as well as the conditions of physical
and chemical factors that are established in these micro-
environments, may not be appropriate to a particular spe-
cies, either temporarily or permanently. The formation of
dead wood and cavities in tree trunks still alive is a gradual
process, partially stochastic, which includes all age class-
es between the main tree species. Ideally, the formation of
dead wood should be quantitatively and qualitatively con-
tinuous and able to ensure a succession of ecological com-
munities at various stages of their dynamics. In the space
of 1 km? of forest, there should be a number of newborn,
young, mature and undamaged trees, as well as small to
large cavities, standing or fallen tree trunks and stumps, at
different stages of degradation of wood. Such a ideal habi-
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tat diversity could ensure the maximum species richness
and population viability, through an assortment of eco-
logical conditions favorable for every kind of saproxylic
guilds of beetles.

Maintaining heterogeneity in age classes of trees in a
forest (i.e. the condition in which all age groups are largely
divided equally among the tree species, at the same time)
is an essential factor in the preservation of biodiversity of
saproxylic beetles. Many entomologists experienced in the
field the apparent paradox of coppice forests consisting
mainly of young trees but with old tree stumps left in place,
which show a species richness in saproxylic beetles much
higher than the surrounding forests where cutting has been
abandoned since many decades. The latter, in fact, despite
having seemingly majestic trees (but often peers), are of-
ten made up of individuals yet completely healthy, slight-
ly attacked by fungi and other arboreal saproxylic organ-
isms and usually associated with a small amount of dead
wood on the ground and of dead branches. In these cas-
es, the saproxylic beetle diversity will grow only after a
very long period of resilience of the ecosystem (at least
40-50 years or even more), associated with the presence
of contiguous forest stands that can act as a source. Such a
long-term process of renaturalization could eventually al-
low the accumulation curve of saproxylic species to reach
high values of diversity, comparable to those of the true
old growth forests. In this same scenario, the importance
of forest edge ecotones to preserve species-rich saproxylic
communities was recently demonstrated by Wermelinger
et al. (2007).

In most cases, there are no special programs for forest
renaturalization and conservation of the saproxylic fauna.
For example, Telnov (2003) in Latvia showed a very dis-
appointing outlook for the local conservation of saproxyl-
ic beetles, precisely because of the absence of young and
middle-aged trees in forested areas. Therefore, the ecolog-
ical continuity cannot be maintained by the time. Within
a span of 50-70 years, these trees will be dead and the lo-
cal populations of saproxylic insects become extinct. The
same situation occurs in many forest areas of Italy, even in
parks and reserves, suffering from lack of heterogeneity in
age classes of trees. Because dead wood is a variable re-
source in time and space, the saproxylic populations have
to face changes in abundance of this resource in different
stages of forest dynamics (Jonsson et al. 2005). Accord-
ing to Ranius (2002c), in areas in which hollow trees are
dense, the saproxylic fauna is able to follow the resources
moving through the environmental mosaic. But if the suit-
able trees are scarce and too isolated, some species cannot
survive, being incapable of an active long-range disper-
sion. Since the settlement occurs at random and the rate
of re-colonization may be limited (as in Osmoderma ere-
mita), populations are likely to experience local extinction
even in areas where the presence of suitable trees is guar-
anteed over a wide range (Ranius 2002 c).

When populations are small or faced with “bottleneck”



Fig. 29 — Lacon punctatus (Herbst, 1779)
(Elateridae), a common and widespread sap-
roxylic species, typically associated with vet-
eran trees (LC — Least Concern). Photo by
Maurizio Gigli.

Fig. 30 — Temnoscheila caerulea (A.G. Ol-
ivier, 1790) (Trogossitidae), a widespread
saproxylic predator species, typically associ-
ated with bark of veteran trees (LC — Least
Concern). Photo by Antonio Mazzei.

Fig. 31 — Thanasimus formicarius (Linnaeus,
1758) (Cleridae), a common saproxylic spe-
cies widespread in Italy, is a frequent preda-
tor of bark beetles in forest habitats (LC —
Least Concern). Photo by Cosimo Baviera.
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events, a local extinction in the medium-long term is very
likely. Despite the loss of habitat, some species may be
able to survive for some time going to form relict popula-
tions but these are doomed to extinction, if suitable con-
ditions for long-term survival are lacking; these popula-
tions are affected by the so-called ‘extinction debt’. When
natural areas become fragmented, some species are able to
survive only with small populations more or less isolated
(Van der Sluis et al. 2004). For example, populations of
Lucanus cervus that are isolated by more than 3 km have
a high probability of suffering local extinctions (Rink &
Sinsch 2007), because this distance is greater than the ra-
dius of dispersion observed on average for this species.
Regarding Osmoderma eremita, some models showed that
the populations inhabiting wooded land with less than ten
oak (or other old trees) face a considerable risk of extinc-
tion (Ranius 2002c¢). Instead, a good landscape connectiv-
ity can afford the long-term survival of the same two spe-
cies. The landscape connectivity depends from both the
dispersal ability of the species and the habitat typology.
For instance, the ecological networks bring into connec-
tion the fragments of woodlands by creating corridors and
facilitate dispersal ability of the species. The development
of ecological networks and corridors, as a strategy for link-
ing up fragments of woodland, is a positive policy to pro-
mote nature conservation on local and global scale.

In general, there are three different types of corridors
based on their function (Vam der Sluis et al. 2004): (1)
Commuting corridors, used for regular movements from
breeding sites and resting to foraging areas; (2) Migration
corridors, used for the annual movements of migration
from one area to another with a particular resource; and (3)
Dispersal corridors, used for one-way movements, usual-
ly by young individuals (imagoes, among insects) moving
between birth places to new territories. Only the third type
affects regularly saproxylic insects, the other two being the
most typically used by mammals and birds. In some cas-
es, however, even the first type (commuting corridor) may
involve some species with saproxylic larvae and flower-
visiting adults, such as many Scarabaeidae, Cerambycidae
and Buprestidae. These species require vast suitable habi-
tats that allow individuals to easily reach the feeding areas
of the adult (for example, flowering meadows) and then re-
turn in hollow trees in which they were born to breed and
lay eggs.

The usefulness of corridors for dispersion of Lucanus
cervus was discussed by Van der Sluis et al. (2004). In
this species, dispersion is especially important for females,
who need suitable sites for breeding. The most important
condition for the survival of L. cervus seems to be the pres-
ence of a network dense enough of woodlands with ap-
propriate portions of dead wood on the ground or rotting
stumps among whose roots grow the larvae, as well as liv-
ing trees for adult feeding (based on lymph). Where nec-
essary, dead branches can be introduced artificially stack-
ing the wood into blocks or quadrangular pyramids on the
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basis of which the larvae develop. This strategy could be
useful also for other species, such as Rosalia alpina, in the
beech belt of mountain environments.

Methods of environmental regeneration and simultane-
ous monitoring are already being tested in Italy under the
Life project MIPP (see www.lifemipp.eu/). These tech-
niques could be used to increase the populations of sap-
roxylic beetles that have flower visiting adults, by plac-
ing piles of logs along the edge of grasslands or in forest
clearings, where abundant blooms of thistles, brambles,
carrots, and elders are produced. For other scarab beetles,
e.g. Oryctes nasicornis, which are not attracted by flowers,
heaps of sawdust and other by-products of wood process-
ing may be sufficient.

Corridors can also be divided in four models according
to their shape: (1) linear; (2) linear with nodes; (3) step-
ping stones; and (4) residual fragments. The corridors con-
necting the breeding areas to facilitate dispersion (disper-
sal corridors) should be of the linear with node type, with
knots every two km. Rink and Sinch (2007), however, sug-
gested that the presence of breeding sites placed like step-
ping stones, less than 1 km apart from each other, can bet-
ter ensure dispersion and colonization of new areas by Lu-
canus cervus. The corridors should be built away from the
streets, as many large saproxylic beetles have a slow flight
(Lucanus, Oryctes, Cerambyx) and are very sensitive to
traffic (Van der Sluis et al. 2004). In terms of landscape,
connectivity can be maintained with the simple preserva-
tion of old trees (including those of the rows that delimit
fields, pastures or not-busy agricultural roads), and with
the conservation of forest fragments (Van der Sluis et al.
2004).

As regards reforestation, this is not always a winning
strategy for the conservation of saproxylic species. In
Sweden, for the conservation of Osmoderma eremita, it
was considered more desirable to maintain a low vegeta-
tion cover since the old trees must receive abundant sun-
light (Ranius & Jansson 2000). This ecological require-
ment for the hermit beetle in Sweden is due to the fact that
this is one of the coldest areas within the distribution range
of the species; by contrast, in Mediterranean environments
of Italy, where the insolation is strong, a good protection
of the cavities by the canopy could be important for lar-
val biology (Chiari et al. 2012, 2013 a, b, 2014 b). Re-
cent observations on the biology of Osmoderma cristinae
in northern Sicily, however, led us to believe that this spe-
cies is actually well adapted to live on isolated plants also
very exposed to the sun (C. Baviera, unpublished data).
The doubts raised by these considerations help us under-
stand the importance of local studies that take into account
the environmental conditions in which different popula-
tions of the same species or closely related species may
live, to avoid incorrect generalizations of scientific data
and inadequate intervention for management. Osmoderma
eremita seems to be declining in all European countries. In
every part of Europe, most of the areas with recent find-



ings of this species are small and isolated. For this rea-
son, we should expect many local extinctions in the future,
even though the trees with cavities that remained were all
protected. Computer simulations show that the popula-
tion dynamics of O. eremita is slow, meaning that local
populations can survive for centuries, from the beginning
of habitat fragmentation before dying, obviously passing
through stages where the population decreases progres-
sively. In smaller stands that still host relict populations of
this species, there is a high risk of local extinction within
100 years (Ranius et al. 2005). If the number of oaks and
other old hollow trees decreases progressively in a forest
fragment, the rate of extinction is growing rapidly. In con-
servation actions the highest priority should be given to
maintaining the quality and extent of the places with larger
surface, to avoid bottlenecks within the populations. Prob-
ably, in many regions, the saproxylic species that have a
relict distribution will undergo extinction even if the den-
sity of old trees will be maintained or increased, if not en-
sured an efficient network between the fragments (Ranius
2002c).

As a result of past forest management policies, also in
Italy, many habitats are lacking hollow trees and suitable
amounts of dead wood. To overcome this shortcoming, in
some cases, it is possible to induce the formation of dead-
wood in large trees, but still healthy, and then follow the
evolution of the phenomenon over the years, through the
monitoring of saproxylic organisms.

Various types of treatment can be performed, from
selective cuts to inoculation of fungi (Ranius & Jansson
2000). In Italy, the first attempts of forest restoration by
increasing dead wood and planning its regular distribution
were made in the forest “Bosco della Fontana” (Manto-
va) (Cavalli & Mason 2003). Non-native trees occurring in
this forest were selected for a plan of eradication of alien
species. It dealt with red oaks (Quercus rubra) and plane
trees (Platanus spp.), which were chosen to start an ex-
perimental project aimed to describe the increase of bi-
odiversity by the artificial production of necromass. The
latter was performed with the aid of natural engineering
techniques aimed at producing hollows, wood mould,
pyramides of branches, etc. Since in many forest habitats
there are more or less abundant populations of alien trees,
such interventions could be made without affecting the na-
tive plant species, thanks to the absence of species/specif-
ic selection by many saproxylic insects. In this way, the
research/management team of Bosco della Fontana start-
ed a slow and gradual removal of non-native trees, turn-
ing them into dead wood (CWD) and then in “microhabi-
tats” for the saproxylic fauna. The goal was pursued by
uprooting and breaking individuals of red oak and realiz-
ing habitat trees with the plane trees. The creation of open
areas (artificial clearings) within the forests, according to
the management plan of the reserves, was followed by the
reforestation of some of them, while the remaining ones
were left free to regrow. All actions were subject to corre-
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sponding monitoring activities. The actions brought to the
following dead wood typology as product: broken stems
standing and on the ground; artificially uprooted trees;
standing dead trees; habitat trees. The broken stems stand-
ing and on the ground were obtained by breaking the stems
at a height of 4.3 m; the upper part is left to the ground
while the remainder goes to constitute the stump. These
types of intervention were realized also with the use of ex-
plosive charges. The uprooting was initially judged more
effective from an ecological point of view, because the
roots rising outside produced a mixing of the soil. How-
ever, Linde and Lindeléw (2004) demonstrated the impor-
tance of the stumps as breeding sites of various saproxylic
species including stag beetles. This simple indication al-
lows a greater awareness of the actions, so if a tree has to
be felled for safety reasons, it is better to cut it, leaving the
stump rather than eradicate it completely. In fact, the root
systems of the trees, especially during the long period of
their decay, constitutes an important underground habitat
for many insects, e.g. ensuring the development of the stag
beetle larvae or hosting many small species under the de-
caying bark.

The form of action “dead tree leaning” is carried out
only partially uprooting the tree and making it support-
ed by surrounding trees. A double girdling, obtained by
removing the bark along a transversal ring belt near to
the tree base causes the death of the tree remained stand-
ing. Finally, as regards the actions of type “tree habitats”,
one or two operations can be made, based on the diameter
of the tree. If the diameter is considered sufficient, both
the cavities on the trunk and a basal basin can be made;
for smaller diameters only a basal basin is produced. The
choice of execution of one or both of the interventions
is related to the degree of resistance of the “tree habitat”
(Cavalli & Mason, 2003).

The importance of building artificial habitats for sap-
roxylic insects, especially when it is aimed at increasing
the populations of endangered species, is emphasized by
other authors. Jonsson et al. (2005) gave relief to the fact
that the planning of effective operations in forest manage-
ment should be based on the possibility of making pre-
dictions through mathematical models. An important in-
dex for the conservation of saproxylic beetles through a
negative exponential model is: y, = y e . Where y, is the
amount of mass in time t, y, is the initial mass and kt is
the rate of decay in time. This index allows the prediction
of changes in quantity of dead wood over time and has al-
ready been used for boreal forests (Jonsson et al. 2005).

4.2.2 The role of single species in conserving ecosystems

An efficient strategy for the conservation of biodiversity is
the recognition of important areas for the presence of pri-
ority species, bearing in mind not only the species listed
in the Habitats Directive (whose appointments are, as we
have seen, far from sufficient) but of all species that are



Carpaneto et al.

considered of conservation concern by the field experience

of entomologists. The selection of important sites in terms

of conservation should also consider the different ecologi-
cal role and social importance of the species that live there,
assigning them to the following categories (Bulgarini et

al. 2006):

- Key (or keystone) species , which occupy a crucial po-
sition in the ecosystem or community to which they
belong; if these die out, there may be a cascade effect,
such as a decline of the entire community;

- Umbrella species, which are characterized by relative-
ly large home ranges and a wide variety of ecological
requirements, so the protection of their environment
should automatically lead to the protection of many
other co-occurring species;

- Flagship species, which are very popular and charis-
matic species and which can be therefore used as ob-
jects of psychological attraction to the public to pro-
mote conservation action and awareness; these species
fall within a communication mechanism, similar to that
of marketing, which can otherwise make a useful ser-
vice for the conservation of nature.

However, to carry out detailed taxonomic and faunis-
tic inventories in large groups like insects in general, or to
study the ecological role of large functional groups such
as saproxylic beetles in particular, a considerable effort in
terms of time, budget and number of specialists involved
is required (Ranius 2002b).

The recognition of indicator species allowed us to de-
tect threats and select actions for the protection of vast are-
as. Saproxylic beetles recognized as bioindicators, e.g. Os-
moderma eremita, are used to protect many other species.
However, it is not obvious that this role, suggested for
northern European regions, is valid also for the Mediterra-
nean region, because the latter is much more complex and
inhabited by a number of species markedly higher. Moreo-
ver, O. eremita seems to have ecological requirements too
narrow and therefore not suitable to be used as an umbrella
species. On the other hand, this species was also consid-
ered a keystone by Jonsson et al. (2004). Even this picture
is very questionable when extended to other regions, be-
cause of the rarity of this species in the current forest eco-
systems and its absence from many regions where forests
are lush and rich in biodiversity. In truth, the interactions
between this species and other members of its communi-
ty have not yet been adequately studied, especially in the
complex Mediterranean forests (Ranius 2002b), although
more recent contributions are beginning to shed light on
the subject (Chiari et al. 2012, 2013 a, b, 2014 b; Zauli et
al. 2014). Also for Lucanus cervus, the situation is unclear:
Rink & Sinsch (2007) argue that, to use it as an indicator
of forest quality, a more detailed knowledge on its ecology
is required. It is thus necessary to establish a framework
in which there is a lack of information and formulate posi-
tions; and it is therefore desirable to increase data and an
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in-depth knowledge on the ecology of this and other spe-
cies. The exploration of these topics and their support by
scientific data is the challenge of the coming years of re-
search on saproxylic beetles.

As for the flagship species, the European stag beetle is
undoubtedly the best placed to play this role, thanks to its
armored and armed male, which seems a small engines of
war. This menacing appearance easily recalls the human
attention, particularly children who, given also the educa-
tional experiences carried out in Japan and other countries,
develop a passionate interest in these animals. This makes
it possible to imagine widespread educational campaigns
on the protection of forests and their inhabitants, based
particularly on the role of old growth trees, with flagship
species as stag beetles and rhinoceros beetles (Oryctes na-
sicornis). An excellent example of the use of flagship spe-
cies among beetles is made in this direction by aforemen-
tioned LIFE project MIPP (www.lifemipp.eu/), which pro-
vides data collections on several species of large saproxyl-
ic beetles (Lucanus cervus, Osmoderma eremita, Ceram-
byx cerdo, Rosalia alpina, Morimus asper / funereus) by
a Citizen Science approach. Another goal of this project,
highly attractive for the public, is the training of a “molec-
ular dog”, named “Osmodog” (Fig. 32), who is learning to
search Osmoderma eremita from its strong smell of ripe
peach or freshly tanned leather, produced by the males re-
leasing a sex pheromone (a y-decalactone, see Svensson &
Larsson 2008) (Mason et al. 2015).

4.2.3 Scientific knowledge: interactions between profes-
sionals and amateurs

Researchers from many European countries often com-
plain about the small amount of information about the dis-
tribution of saproxylic species in most of countries, and
highlight the importance of checklists and red lists as a
starting point in planning insect conservation (Méndez
2003; Alexander 2003). Méndez (2003) puts such empha-
sis on the lack of knowledge on the occurrence and distri-
bution of Spanish saproxylic species, and therefore pro-
posed an agenda for the future, including several points.
For example, he proposed the creation of detailed thematic
maps, where one can find the current and historical distri-
bution of the species in different habitat types of all admin-
istrative regions. He also stressed the need of continuing
the analysis of the factors threatening the species at local
and regional level, in all protected areas and in additional
areas of conservation concern. This need to increase the
level of knowledge denotes the fact that the current infor-
mation on most of saproxylic species is rather scarce and
often based on outdated and unreliable data. In addition,
the latest findings are often related to a handful of spe-
cies, those protected by the current legislation, which are
not the rarest, the most threatened or interesting species
of the European continent or of each individual country.
For instance, among the saproxylic lamellicorn beetles,



Fig. 32 — The golden retriever Teseo (Os-
mo-dog) and its trainer. This “molecular
dog” was trained for the aims of the EU Life
MIPP project (Mason et al. 2015) for detect-
ing specimens of Osmoderma eremita (Sco-
poli, 1763), whose males are known to pro-
duce a sexual pheromone characterized by a
peculiar smell of ripening peaches. Photo by
Sonke Hardersen.

the current EU legislation protects only Lucanus cervus
and Osmoderma eremita, whereas several other species of
conservation concern occur in the continent. The Iberian
Peninsula, for example, has an important responsibility for
Platycerus spinifer Schaufuss, 1862, an endemic Iberian
species, and Lucanus barbarossa Fabricius, 1801, an en-
demic Ibero-Maghrebinian species, etc. (Méndez 2003).
The same applies to Italy, which hosts several saproxylic
lamellicorn beetles of conservation interest, such as Lu-
canus tetraodon, Aesalus scarabaeoides meridionalis, A.
s. siculus, Gnorimus decempunctatus (Fig. 21), Protaetia
cuprea hypocrita (= P. incerta), P. sardea, P. squamosa,
Calicnemis obesa sardiniensis, all endemic or subendemic
to Italy, more or less threatened and currently unprotected
(Audisio et al. 2003, 2014; Carpaneto et al. 1998, 2001).

The hobby activities of insect collectors have sometimes
been seen as a possibly strong threat to the survival of
some species of beetles. However, apart from cases in-
volving a small number of persons with deplorable behav-
ior (mostly including unscrupulous traders of insects) and
some species particularly rare and localized, the “normal”
collecting activities of amateur entomologists can hardly
be considered a significant factor of decline of beetle pop-
ulations. In fact, the number of entomologists who collect
beetles in the same area is generally very small, while the
majority of beetles occur in wide geographic ranges with
populations consisting of thousands of individuals (nev-
er comparable with vertebrate populations). Moreover,
the natural rate of mortality of adult beetles is very high
(in many cases near or equal to 100% at the annual level,
the end of their breeding season). A single jay or another
predatory bird, during a summer week, is able to prey up-
on a number of stag beetles higher than an entomologist
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who visits every day the same locality over the whole sea-
son. Today, conservation biologists agree in recognizing
that the impact of entomological collectors is marginal and
largely offset by the benefits resulting from collaboration
between amateur entomologists and researchers in terms
of insect monitoring and growth of knowledge on the dis-
tribution and biology of the species (Ballerio 2004; Sam-
ways et al. 2009; Buse et al. 2009). In fact, researchers get
a lot of data on the spatial and temporal distribution of the
species, just through access to private collections of many
amateur entomologists, especially the local ones, who held
long-term observations always in the same place, making a
sort of voluntary monitoring over several decades, led only
by passion for nature. Obviously very different, as men-
tioned above, are the cases that involve insect traders or
maniacal minds, who have the potential to really put at risk
local populations of some species of particular value to
collectors, often very rare, especially if localized in a few
known breeding sites (think, for example, the populations
of species of Osmoderma cristinae and Gnorimus decem-
punctatus, both endemic to north Sicilian mountain areas).

4.2.4 The role of urban green arcas

The urban parks of Europe (Fig. 33) can harbor small but
viable populations of saproxylic insects of high conserva-
tion concern, in spite of high disturbance due to continu-
ous human presence and to intensive local management of
green areas (Ranius et al. 2005; Oleksa et al. 2006; Buse
et al. 2007; Carpaneto et al. 2010). Their presence can be
detected mainly in trees lining the roads or in urban parks,
historical villas and other green areas. In Italy these cir-
cumstances have been verified for Cerambyx cerdo, Os-
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Fig. 33 — A senescent holm in an urban park of Rome; even more
or less isolated large trees like this can host, among several oth-
er saproxylic beetles, Osmoderma eremita (Scopoli, 1763), Pro-
taetia speciosissima (Scopoli, 1786) (Scarabaeidae), Cerambyx
welensii (Kiister, 1845), C. cerdo cerdo Linnaeus, 1758 (Ceram-
bycidae), and Latipalpis plana plana (A. G. Olivier, 1790) (Bu-
prestidae). Photo by Paolo Audisio.

moderma eremita, Lucanus cervus, Lucanus tetraodon and
other rare and localized species, even though not protect-
ed by the EU Habitats Directive. In fact, these areas often
host old trees which have become very uncommon in ru-
ral areas where they are threatened by commercial forest-
ry management procedures based on frequent tree cutting.
By contrast, old trees are often left alive in some urban
parks because they (1) have an aesthetical and symbolic
value in recreational areas; (2) provide people with shad-
ow and coolness; (3) are not prioritized for timber exploi-
tation (Carpaneto et al. 2010). For this reason, urban parks
can harbor populations of saproxylic insects and have the
role of small biodiversity reservoirs for this insect commu-
nity. Nevertheless, old trees of urban parks may become a
public danger, because diseased branches can fall and rep-
resent a hazard for public safety (Carpaneto et al. 2010).
Therefore, cutting and removal procedures are carried out
in the management of urban green areas to reduce human
risk. The occurrence of beetles protected by the EU Habi-
tat Directive requires management authorities of the urban
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green areas to carry out a study of Environmental Impact
Assessment, before any intervention.

Therefore, it is important to find a synergy between en-
tomologists and municipalities in managing the felling of
trees or parts of trees attacked by protected species, which
ensures the best possible compromise between the protec-
tion of saproxylic species and the safety of the users of
public parks. A case study is the park of Villa Borghese
in Rome, where a small population of Osmoderma eremi-
ta still lives (presence confirmed during the project ARP-
Lazio and project Life MIPP at least until July 2015; Car-
paneto et al. unpublished data). In the summer of 2009,
one of the most important trees for the conservation of
this species in Villa Borghese was cut down by the Gar-
den Service of the City of Rome, as it was considered dan-
gerous to the safety of citizens. It was the only tree recog-
nized as breeding site of O. eremita because many larvae
where found in the cavities from 2005 to 2009. Therefore,
the survival of this species in Villa Borghese (SCI protect-
ed by international conventions for the conservation of O.
eremita and C. cerdo) has become worrying, even though
new possibly breeding trees have been detected in the last
years.

In urban environments, the saproxylic beetles still find
favorable conditions for their survival, for at least two rea-
sons: (1) the aging of the trees in these areas, where they
are not subject to cutting for timber and had only provide
shade and decoration; (2) the scarcity of predators in ar-
eas intensively frequented by people, where the presence
of wild mammals, birds and reptiles is reduced. In recent
decades, however, the security policies for the safety of
citizens, in some cases perhaps excessive and dispropor-
tionate to the risk, frequently eliminated the best breeding
grounds for saproxylic beetles. In addition, there has been
a sharp increase in large and medium-sized birds (crows,
starlings and yellow-legged gulls in particular) who have
settled more and more numerous in the cities, attracted by
the presence of waste and other man-made food resourc-
es, and that usually prey large beetles. As evidence of this,
remains of large longhorn and rhinoceros beetles with the
elytra and pronotum drilled by bird bills can be seen on the
ground in parks and streets of the cities more and more of-
ten in the summer months.

4.2.5 Problems of conservation in special habitats: littoral
and fresh-water saproxylic beetles

Some special environments (other than purely forest or
bush) may be home of a significant amount of dead wood,
often underestimated even by those who deal with saprox-
ylic insect fauna. One of these environments is represent-
ed by sandy coastal habitats, where sometimes, not too far
from important river mouths, a remarkable amount of tree
trunks, large branches and wooden fragments of various
sizes is brought by waves, after the storms, and deposit-
ed on sand beaches and dunes (Audisio et al. 2003) (Fig.



34) This woody biomass, often composed of trunks and
branches remained at sea for weeks or months, can be the
unique food source for many species of saproxylic bee-
tles depending on this special environment for their de-
velopment (indicated by the acronym XB in Table 3). The
Scarabaeidae Dynastinae of the genus Calicnemis, and the
Rutelinae Anomala devota, together with some Curculio-
nidae and Oedemeridae, are the most peculiar inhabitants
of these coastal saproxylic communities. The males of
Calicnemis (represented by two rare species in Italy) fly at
dark on Mediterranean beaches and dunes in early spring,
while the males of Anomala devota fly at sunset in early
summer: the presence of both the species is usually an in-
dicator of environmental quality of natural beaches.

The preservation of these residual habitats is rather
problematic in Italy. Well preserved coastal habitats, suit-
able for insect life, are now found almost only in a few
coastal strips under protection of some sort (protected nat-
ural areas, WWF Oases, shooting ranges of national ar-
my, etc.), but dune systems and beaches (not to mention
the private beaches) are overwhelmingly subjected to sea-
sonal pressures or land use types incompatible with the
maintenance of a significant woody biomass beached. In
particular, the removal of logs, branches and wood frag-
ments is a pre-summer routine in almost all coastal mu-
nicipalities of Italy, adopted for a better use of beaches by
bathers. The extensive use of mechanical means of mov-
ing sand to make these removals further contributes to rav-
age these dynamic but fragile ecosystems, with their as-
semblage of saprophagous, microphagous or zoophago-
us species, all associated with the stranded marine debris
(Audisio et al. 2003). The conservation of these habitats
in the future will only be possible if common actions will
be taken to protect them, for example by bans against the

Fig. 34 — A trunk stranded on a beach of the
Tyrrhenian Sea; large woody fragments like
this can host, among several other saproxylic
psammophylous beetles, Calicnemis latreil-
lii (Castelnau, 1832) (VU — Vulnerable) (Fig.
22) or, in S Sardinia, C. obesa sardiniensis
Leo, 1985 (EN — Endangered) (Scarabaei-
dae). Photo by Paolo Audisio.

A Redlist of Italian Saproxylic Beetles

removal of wood debris from the beaches (but allowing
the manual removal of man-made debris like plastic waste
by groups of volunteers). Another action should be to re-
strict the use of stretches of beaches and residual dunes
with higher environmental quality to educational activities
aimed at spreading information on the preservation and
value of these habitats. Only the creation of an extensive
system of ecological corridors along the coastal beaches of
Italy will really guarantee the survival of saproxylic bee-
tles and many other arthropods associated with these envi-
ronments.

Another peculiar and generally overlooked habitat for
saproxylic beetles is represented by ponds, lakes, fresh-
water lagoons, end sections of slow course rivers, where a
significant percentage of logs and large branches of trees
are partially submerged in the water and remain there for
months or years. In these situations, a small number of pe-
culiar and rare species of saproxylophagous beetles is ex-
clusively dependent upon the wood during its the process
of decomposition in stagnant freshwater basins. Among
the Italian representatives of these communities, there
are at least a couple of species of Elmidae (Macronychus
quadrituberculatus and Potamophilus acuminatus), which
colonize the submerged parts of the trunks in lentic river
basins, while other two species, a Monotomidae (Rhizo-
phagus aeneus) and a Pyrochroidae (Agnatus decoratus),
colonize the emerged part of the trunk, especially along
the banks of ponds and lagoons. For these species and a
few others among different families it is essential a rather
complex combination of favorable conditions: the mainte-
nance of suitable aquatic habitats (the dramatic reduction
of lowland wetlands in recent decades has gone exactly
in the opposite direction), the presence of water basins of
good quality, without a significant presence of pollutants,
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and the maintenance in place of wooden material fell into
the water. It is easy to understand that such conditions are
hardly available in most of Italy.

4.2.6 Light pollution

Light pollution is the nocturnal presence of strong lights
or lighthouses near man-made settlements (houses, busi-
ness centers, industrial buildings, streets, avenues, railway
stations, fuel distributors, etc.) (Rich & Longcore 2006).
Such condition is an acknowledged and well-known threat
for a large amount of nocturnal flying insects which are
attracted by the artificial lights, with particular reference
to Lepidoptera and Coleoptera (Eisenbeis & Hénel 2009).
Many flying insects show a marked positive phototropism
at night, and are thus attracted to light, sometimes mas-
sively, and ended up crushed by vehicular traffic, preyed
upon by bats, geckos or nocturnal birds of prey, or simply
spread in habitats totally unsuitable for their survival. The
impact of light pollution on saproxylic beetles is luckily
limited and affects significantly only a fairly small number
of species, such as certain medium and large size longhorn
beetles that fly at dusk and night, some lamellicorn bee-
tles in twilight flight, some representatives of Cucuioidea,
and some other families such as Cleridae, Bostrichidae
and Oedemeridae, especially when the light sources are
in close proximity to forest habitats of good environmen-
tal quality. The impact of light pollution to saproxylic bee-
tles is reduced by the scarce flying ability of many small
and very small species, by the apterism and subapterism of
many Tenebrionidae and Curculionidae, by the prevailing
daytime activity of many families, and poor phototropism
of many others. The reduction or adjustment of the light
sources in the vicinity of forest areas (mainly those pro-
tected or important for conservation) is the most important
action to prevent the phenomenon, together with the use of
less attractive light sources, such as sodium vapor lamps.

4.2.7 Potentials for reintroduction

Reintroduction and restocking in insects is hampered by
the lack of knowledge on the local factors that led to the
extinction of species. Reintroduction can be successful on-
ly in cases in which we know the reasons of the extinc-
tion of a population in an area. Otherwise, we risk to make
bad investments, with loss of energy, finance and precious
individuals of endangered species. In the current state of
knowledge on the Italian populations, and more gener-
ally on the European ones, we believe that a reintroduc-
tion project of one or more species of saproxylic beetles
may constitute a hazard. Even the relocation of individu-
als from an area where the species is highly endangered to
another where the species appears to be represented by a
viable population, is not recommended if we do not know
the carrying capacity K of the latter, a very difficult pa-
rameter to assess in the light of current knowledge on sap-
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roxylic beetle ecology. In fact, it might cause overcrowd-
ing in the area where we transfer the individuals, leading
to their death by predation while roaming in search of food
resources and adequate breeding sites. An intervention of
transfer could, however, be justified, in the case where all
the trees were felled in a suitable area. In this case, opera-
tors could find themselves in the situation of having to de-
cide what to do with young larvae found in remnants of
the logs, which would not be able to complete their life cy-
cle. Perhaps, in these cases, the best solution would be to
maintain the larvae in captivity and to reproduce the adults
obtained, constituting a stock of individuals from captive
breeding, ready to be released in appropriate places and
times. For species protected under the EU Habitats Direc-
tive, this action, however, requires the authorization of the
Ministry for the Environment, Land and Sea, with the ap-
proval of a project. In any case, breeding of many species,
mainly saproxylophagous, is not difficult. There are proto-
cols fairly easy to follow, in which the main problem to be
solved is the attack of mould that can easily kill the larvae.
For this reason, it is used to freeze wood mould before us-
ing it as substrate and food for the larvae.

4.3 Synthesis of the strategies and conservation actions

It is impossible to identify suitable habitats for the conser-
vation of all or most Italian species of saproxylic beetles,
where their populations can be maintained or enhanced
by a unique model of management actions. On the con-
trary, an effective planning of saproxylic insect conserva-
tion should stress the importance of conserving many se-
lected forest habitats in order to maintain a high degree of
heterogeneity. In these selected forests, the management
authorities should respect and improve, in the same time,
the occurrence of a variety of decaying wood, including
both standing and fallen trunks, stumps and snags, fine and
coarse debris inside hollows and on the soil surface. As re-
gards the life cycle, it is not possible to identify a critical
period of the year for larval development, because the life-
cycle of each species is usually longer than one year. For
this reason, such variable is generally unable to influence
management programs. Instead, being the phenology of
adults of most species limited to a restricted period (gen-
erally, between mid spring and mid summer), the manage-
ment authorities must take into account what happens in
the area during this time interval of extreme importance,
because it corresponds to the reproductive period. Other
ecological parameters that seem to be significant for the
conservation of almost all saproxylic beetles are: (1) the
diameter of the trunk of still alive but decaying trees, (2)
the diameter of fallen logs, (3) the occurrence of hollows
and dead branches in still alive trees, and (4) the exposure
of dead wood to sun. The role of the last factor was high-
lighted in northern Europe as a parameter that favors the
larval development of some large saproxylic beetles (e.g.
Cerambyx cerdo, Osmoderma eremita and Rosalia alpina)



(e.g., Ranius & Nilsson 1997); however, its validity under
the climatic conditions of Mediterranean countries needs a
confirmation. Following to Lindenmayer et al. (2006) and
Miiller & Biitler (2010), we reiterate here at least five gen-
eral rules of management, applicable to all forest ecosys-
tems: (1) maintaining connectivity; (2) maintaining the in-
tegrity of the associated water systems and supporting the
hydrological and geomorphological processes; (3) main-
taining adequate structural complexity; (4) maintaining
landscape heterogeneity and designing “islands of senes-
cence” in forestry; (5) promoting the use of natural dis-
turbance events, both real and simulated, to guide forest
management.

Finally, merging the directions given by several au-
thors (Bracco et al. 2001; Audisio et al. 2003; Ranius et
al. 2005; Carpaneto et al. 2010; Fabbri & Pizzetti 2011)
with those that arose during the preparation of this review,
we give some guidelines for selecting the actions of more
general importance in the conservation of Italian saproxyl-
ic beetles, probably applicable also to other Mediterranean
countries:

1. conserving remaining areas of natural forests, favoring
heterogeneity and uneven-aged composition, promot-
ing forest edges and ecotones characterized by good
environmental quality, never removing the fallen trees,
ensuring the maintenance of abundant wood material
on the ground (where possible, also leave some trunks
fallen into freshwater basins such as rivers, lakes and
ponds), and not removing the stranded trunks and large
branches along beaches and sand dunes;

2. operating actions to improve the quality of forest eco-
systems in general, guaranteeing a significant portion
of old-growth forest, and (if necessary) using artificial
techniques for accelerating the formation of suitable
breeding sites for the saproxylic beetles;

3. preserving and restoring relict forests (i.e. forest frag-

ments) in connection with archaeological and histori-

cal landscape, thus creating a positive synergy of con-
servation of natural and cultural assets;

identifying and supporting synergies for preservation

or implantation of trees also in agricultural landscape

(e.g. old oaks for producing acorns to feed pigs in or-

ganic farming; mulberry rows to feed silkworm; old

willows for production of faggots; old chestnut trees,
cork oaks, etc.);

5. preserving forest fragments of urban green spaces
(synergy with the aesthetic value of historic villas, ar-
chitecture design and recreational areas), with a care-
ful and scientifically based management of dangerous
trees.

5 Conclusions

Red Lists are a crucial tool for biodiversity conservation,
because they provide an inventory of the species whose
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extinction risk is imminent, on a global or local scale. As a
matter of fact, global extinction is an irreversible phenom-
enon, which leads to the disappearance of an entire gene
pool, and therefore the loss of a product of a long evolu-
tionary process, adapted to occupy a particular ecological
niche. Even local extinction is difficult to reverse, because
in many case it can require costly reintroduction actions
with uncertain outcome. Action to conserve species before
they are too close to extinction reduces costs and increases
the chances of success of conservation projects.

The actions necessary for saving endangered species
vary according to the type of threat. In Italy, particularly
on the mainland, the vast majority of insects are threatened
by habitat loss and pollution rather than other factors such
as direct killing and/or exploitation by man; only crop and
sanitary pests are directly killed by the use of chemicals
that affect many other species other than the target ones.
Some of the endangered species, however, require specific
conservation actions for the legal protection of their popu-
lations.

Red Lists are not, in themselves, lists of conservation
priorities. For example, key elements in setting priorities
for conservation that are not considered in red listing in-
clude the cost of conservation and the probability of suc-
cess. The resources available for conservation are limited,
so the goal of a conservation strategy must be to maxi-
mize the result obtainable with these resources. With equal
risk of extinction, cheaper conservation actions for spe-
cies with greater resilience should be preferred (Di Marco
et al. 2012). At national level, another key element in set-
ting priorities is the responsibility of single countries in
the conservation of a species. For instance, endemic spe-
cies of Italy (i.e. the species whose geographic range is en-
tirely included in Italy) and subendemic ones (i.e. the spe-
cies whose geographic range is almost entirely restricted
to Italy) should receive the highest priority for the unique
or leading role of our country in shaping their destiny (Vis-
conti et al. 2011).

Red Lists can also be used to define priorities and ob-
jectives of scientific research. Populations and species
classified DD (Data Deficient, for which it is not possible
to determine the category of threat) should be studied to
assess the status of their populations and to detect possible
threats, while threatened species should be investigated by
focusing on the trend of the causes of threat and the possi-
ble conservation actions.

At the tenth Meeting of the Conference of Parties of
the Convention on Biological Diversity, held in Nagoya,
October 2010, the participating countries signed 20 goals
for biodiversity to be achieved by 2020, known as the Ai-
chi targets. The [IUCN Red List is a key element to monitor
progresses towards these objectives, even through the Red
List Index, an index of biodiversity trend which requires
repeated assessments of the extinction risk over the years.
The evaluation of Italian saproxylic beetles presented in
our review represents still a starting point. Moreover, the
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evaluations of a Red List are considered obsolete and no
longer reliable after 10 years. For these reasons it is desir-
able to develop a national network of specialists for moni-
toring the state of the Italian fauna through a periodic as-
sessment of the extinction risk of a significant number of
species and higher taxa.
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