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When a threatened species becomes a threat: a key to
reading the Habitats Directive based on occurrence and
distribution of Cerambyx cerdo L. in Mediterranean urban
and peri-urban areas

ROBERTO MANNU,1 LUIS M. TORRES-VILA,2 MAURIZIO OLIVIERI1 and
ANDREA LENTINI1 1Università degli Studi di Sassari, Sassari and 2Servicio de Sanidad Vegetal, Consejería de

Agricultura DRPyT, Junta de Extremadura, Badajoz, Spain

Abstract. 1. Cerambyx cerdo is a large saproxylic species included in the Annex IV of
the European Habitats Directive as a ‘priority species’.
2. Although C. cerdo populations have shown a significant decline in size and distri-

bution in central and northern European forests, in the Mediterranean basin it is often
considered as a pest in urban and peri-urban areas.
3. Based on European legislations currently in use, we propose a simplified decision-

making flowchart that should be followed regarding the adoption of different control
measures against severe C. cerdo infestations.

Key words. Conservation biology, EU Habitats Directive, Great Capricorn bee-
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Introduction

Cerambyx cerdo L. (Coleoptera Cerambycidae), commonly
known as the great capricorn beetle (GCB), is a large and emblem-
atic saproxylic longhorn species, generally associated, but not
exclusively, with decaying oaks and other forest trees (Torres-
Vila, 2017; De Zan et al., 2017). GCB larvae need living and fresh
wood to feed on and properly develop. Mated females wander
over the host tree probing the bark with the ovipositor and lay
up to more than 300 eggs individually into suitable bark crevices
and pruning wounds. After hatching, larvae initiate feeding under
the bark and then move towards the inner wood from about the
second year. Larvae growth during 2–3 (4) years and when com-
plete their development, mature larvae tunnel outwards, build a
pupal cell closed by a calcareous plug and pupate inside. About
1 month after pupation, in late summer or early autumn, adults
emerge, but they remain inside the pupal cells throughout the win-
ter in a reproductive stage until the following season. Adults leave
the host tree fromMay toAugust depending on local climatic con-
ditions, altitude and latitude. Adults emerge from the host trees
through 15–20 mm ellipsoid-shaped exit holes on the bark, often
producing abundant frass (Neumann, 1985; Bense, 1995; Hor�ak
et al., 2010; Torres-Vila, 2017; De Zan et al., 2017).

GCB populations have shown a significant decline and frag-
mentation in population size and distribution throughout central
and northern European forest habitats, mainly due to a continu-
ous loss of old trees, which are the main resource for GCB devel-
opment (Buse et al., 2008, De Zan et al., 2017). This is of
particular interest especially in open and semi-open woodlands,
where GCB populations are strongly connected with other
highly endangered saproxylic species, given its important role
as ecosystem engineer (Buse et al., 2008; Casula et al., 2021).
In fact, trees colonised by GCB generally survive over long
periods, still leading to an increase of dead wood where other
secondary saproxylic insects take advantage. Moreover, larval
galleries and subsequent tree hollows, which extend outward,
represent a crucial niche for other endangered insect species such
as Osmoderma eremita (Coleoptera, Scarabaeidae) (Ranius &
Nilsson 1997, Buse et al., 2007), and are also important shelters
for many other larger animals, including reptile, birds and mam-
mals (Grove, 2002; Buse et al., 2008; Gottfried et al., 2019).

In order to limit its decline, GCB was early included in the
appendix II of the Bern Convention (Council of Europe, 1979)
as a strictly protected species, and then in the Annexes II and
IV of the European Union’s Council Directive 92/43/EEC
(1992) (the so-called Habitats Directive). According to the Red
List of Threatened Species made by the International Union for
Conservation of Nature (IUCN) (IUCN, 2020), GCB is currently
recognised as ‘Vulnerable’ worldwide and ‘Near threatened’ in
Europe (Hor�ak et al., 2010), so that several national and regional
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regulations were issued as well (Torres-Vila, 2017). The Habi-
tats Directive represents the core strategy of conservation in
Europe: it indicates guidelines to ensure biodiversity through
specific measures with the aim of maintaining and restoring nat-
ural habitats, including wild fauna and flora populations. For this
reason, the Natura 2000 network was implemented throughout
European countries to develop ‘a coherent European ecological
network of special areas of conservation’. Following the Habi-
tats Directive, specific measures of conservation should be
applied in natural habitats recognised as ‘terrestrial or aquatic
areas distinguished by geographical, abiotic and biotic features,
whether entirely natural or semi-natural’. However, the Habi-
tats Directive contains no explicit information concerning con-
servation measures or management of threatened species in
artificial habitats like urban areas. This is a critical issue because
parks, gardens, avenues, roadsides and other ‘unnatural’ places
can have old and sun-exposed trees, which are important hosts
for saproxylic species (Carpaneto et al., 2010).

Holm oak (Quercus ilex L.), which is one of the main host spe-
cies for GCB (Buse et al., 2008; Casula, 2017; De Zan
et al., 2017), is an evergreen broadleaf species widely distributed
over the Mediterranean basin. It grows naturally in pure and
mixed woodlands, but it is sometimes also used as urban tree
in Mediterranean cities. In such locations, where the anthropic
conditions maymodify the natural insect–tree interactions, wood
boring beetles can strongly compromise both tree health and sta-
bility. When GCB populations are large, initial tunnelling activ-
ity of small larvae into the cambium and xylem can alter sap flow
and trigger wilting, die-back, leaf fall, vigor loss and tree decay.
As the larvae grow, they bore increasingly wider and longer gal-
leries into the inner wood and may cause huge physiological,
mechanical and structural damage (Torres-Vila, 2017). Emer-
gence holes made by GCB adults can act also as entryways for
several fungal and bacterial oak pathogens, further complicating
the survival of affected trees (Soria et al., 1996; Martín
et al., 2005).

A list of reported cases of damage caused by Cerambyx spp.,
especially C. cerdo, to various species of oak trees in urban
and peri-urban contexts is given in Table 1. In addition to tree
deterioration and, often, loss of valuable ornamental oaks, trees
damaged by GCB can endanger the safety of citizens, as main
branches or trunks can fall suddenly with the wind. Although
GCB is subject to strict protection also outside Natura 2000 net-
work, being included in the Annex IV of the European Habitats
Directive as a ‘priority species’, actions aimed to reduce the risk
GCB can cause to human health and public safety could be con-
ducted (article 6 of the Habitats Directive). It is important to con-
sider that GCB could become a major threat to trees in urban and
peri-urban environments where potential hosts occur, including
roadsides, gardens and parks. The same could happen to monu-
mental trees protected by their age, morphology, beauty, botan-
ical, historical, cultural, folkloric or religious values, even
though these trees are not found in urban spaces. In general, stan-
dard insecticide applications against GBC are not carried out in
urban areas for logistic, practical or safety reasons. In fact, prun-
ing of attacked branches together with closure of public spaces in
windy or snow weather are the methods normally used to reduce
the risks derived from falling of damaged tree parts.

The situation described so far is the cause of a number of con-
flicts between people and public administrations and very often
between different administrations (Table 1), as there is an under-
lying legislative and ethical dilemma: to protect the tree or to pro-
tect the beetle. Therefore, public administrations often wonder
whether certain control and management measures against
GCB can be applied in compliance with the principles of both
the Habitats Directive and the indications of the IUCN Red List
of Threatened Species. In order to respond readily to this ques-
tion, we propose a simplified decision-making flowchart
(Fig. 1) representing a key to reading the European legislation
and other indications that should be followed regarding the adop-
tion of different control measures against severe GCB
infestations.

Decision-making approach to manage GCB
infestations in urban and peri-urban areas

Activities made by a public administration must always consider
whether the area to be controlled covers the Natura 2000 network
or not (Fig. 1). Based on the Habitats Directive, if an area or site
is included in the Natura 2000 network, intervention measures
negatively affecting conservation and biodiversity cannot be
adopted. Differently, if an area or site is not included in this net-
work, the adoption of intervention measures can be considered,
depending the evaluation of the presence of threatened and
endangered species and on the risk to public safety. Therefore,
outside the Natura 2000 network, after a preliminary assessment
of the species present, no intervention measures can be applied in
case of occurrence of organisms included in both the Habitats
Directive and the IUCN Red List as threatened or endangered
species with limited distribution areas and decreasing popula-
tions. To date, the IUCN Red List of Threatened species repre-
sents the most effective conservation proposal listing and
ranking system throughout European countries, especially
because species are listed considering quantitative criteria rather
than qualitative ones. This issue is of primary interest because
GCB can have a different conservation status, depending on
the geographical area, being considered as ‘Near threatened’ spe-
cies in central-northern Europe and ‘Least concern’ species in
Mediterranean areas (Hor�ak et al., 2010). However, whatever
the conservation status, GCB damages could be controlled with
methods based on integrated pest management (IPM) when a
high risk for human safety occurs (article 6 of the Habitats Direc-
tive). The latter statement allows public administrations to con-
sider control measures against GCB infestations occurring in
urban and peri-urban areas, where colonised trees might repre-
sent a significant threat to citizens. Recognition of GCB colo-
nised trees is relatively simple by detecting the presence of the
typical oval exit holes on the trunk and main branches. These
holes can persist over many years or even decades, but typical
signs of GCB recent activity are wood frass and fresh holes with
red-colored interior sides (Buse et al., 2007; Torres-Vila
et al., 2017). However, if the occurrence of another large
wood-boring beetle is suspected, GCB identity must be con-
firmed because exit holes are not species specific (Torres-Vila
et al., 2017). This scenario is usual, for instance, in those
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ecosystems where C. cerdo coexists sympatrically with its
congeneric Cerambyx welensii Küster (Torres-Vila &
Bonal, 2019).

After having ascertained the presence of the target insect
and the possibility of adopting control measures, a visual tree
assessment (VTA) procedure or other risk assessment methods
(i.e. sonic tomography) should be implemented to evaluate the
risk for public safety due to tree infestation. Following Mat-
theck and Breloer (1994) and Carpaneto et al. (2010), risk
assessment might lead to the classification of different levels
of falling risk category (FRC), indicating a status of an infested
tree that ranges from ‘no risk’ to ‘high risk’. No maintenance
procedures are needed when a low or absent risk to public
health is revealed, and interventions should be done exclu-
sively when the risk exceeds the preset threshold. Measures
to be performed must firstly consider low-impact control
actions such as pruning and removing part of the trees highly
attacked by GCB. Management of natural enemies such as
the egg parasitoid Oobius rudnevi (Nowicki) could also be
potentially effective in some situations (Torres-Vila &
Fusu, 2020; Torres-Vila et al., 2021). These interventions nor-
mally lead to a significant decrease in GCB infestations and
reduce drastically the risk of potential damage to citizens by
falling branches. The use of traps baited with a mixture of vin-
egar, wine, beer and/or fruit during the GCB flight period is
often recommended for monitoring purposes (De Zan
et al., 2017) and can be taken into account to collect adults
alive in order to transfer them onto other areas as well. This
approach, although difficult to be implemented in some urban
areas, could allow to estimate GCB population density and
reduce at the same time the adult population size (Torres-Vila
et al., 2012). The use of food-baited traps, which is the only
effective method for trapping GCB adults due to the lack of
species-specific long-range sex pheromones, could be consid-
ered mainly in some restricted areas (e.g. private parks and gar-
dens) for some general, as well as technical, limitations. In
fact, non-lethal trapping of GCB involves a daily check to
avoid any injury or death of the individuals collected
(De Zan et al., 2017), being particularly time and cost consum-
ing for public administrations. Moreover, in roadsides and
other public areas commonly frequented by citizens, traps
placed on trunks and branches are easily visible and approach-
able by visitors, causing potential interferences even when
they are located as hidden as possible within the canopy. Basi-
cally, all these potential control/management methods could
be insufficient at high densities of GCB and, in themost critical
situations, the use of low-impact insecticides might be neces-
sary. On the basis of GCB biology and larval development,
insecticide application could be carried out by endotherapic
treatments, which should be applied in an IPM approach
together with appropriate cultural techniques (e.g., optimal
tree growing conditions, smart pruning, and insecticide appli-
cation immediately after GCB egg laying) to maximise bene-
fits. Endotherapic treatments (i.e., injection of systemic
insecticides into the trunks) have been suggested as an effec-
tive, environment-friendly and environmentally safe method
against pests, with a significant reduction in pesticide losses
to the environment. Although no species-specific data areT
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available, endotherapy might be useful to control GCB larvae
feeding under the bark, as already reported for other longhorn
beetles infesting trees in urban areas (Maspero et al., 2006; Sarto
i Monteys & Torras i Tutusaus, 2018).

Conclusions

Our key to reading the European Habitats Directive and, possi-
bly, other European legislations must not neglect that conserva-
tion of vulnerable and endangered species must be of primary
interest in all areas, including urban and peri-urban ones, where
limited populations are recognised. However, attention to spe-
cies like GCB must always consider its potential role as a pest
in Mediterranean ecosystems. In areas where a risk for

conservation of a threatened species does not occur, selected
measures against GCB could be considered to manage damaging
populations, preserving the trees and reducing the potential risk
for citizens. Additionally, our indications evidence the urgent
necessity to revise and update the regulations currently in use,
mainly because they do not take into account the different needs
for species conservation in geographically and ecologically dif-
ferent European regions and countries.
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