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Abstract: Pycnomerus italicus (Ganglbauer, 1899) (Coleoptera: Zopheridae), a saproxylic beetle en-
demic to Italy, is listed as “endangered” in the Red List of Italian Saproxylic Beetles. In 2021, during
an entomological survey, 49 adults of this species were found in the Riserva Naturale Biogenetica
Marchesale, Calabria, Southern Italy. The species was found in medium and high-quality habitats
where a large number of fallen trunks of Abies alba Mill. 1759 (Pinales: Pinaceae) were present. On
the same decaying trunks where P. italicus was found, larvae and/or adults of other three species of
saproxylic beetles were detected. Although most aspects of the biology and ecology of P. italicus are
still unknown, the presence of this endemic species in the Riserva Naturale Biogenetica Marchesale
is interesting because this reserve and other humid forest environments in Southern Italy could be
relevant refuges not only for this species but also for other endangered saproxylic beetles. These
areas should be protected with appropriate forest-management techniques.

Keywords: Calabria; forest environments; forest management; Riserva Naturale Biogenetica
Marchesale; Pycnomerus italicus; saproxylic beetles

1. Introduction

Within the order Coleoptera, the superfamily Tenebrionoidea includes 28 families [1],
including the family Zopheridae, divided into the subfamilies Colydiinae and Zopheri-
nae [2]. The family Zopheridae has highly debated systematics [3]. Some members of the
family are associated with dying trees of conifers or hardwoods and dead palm fronds [4,5],
others are predators of bark beetles [6].

The tribe Pycnomerini, previously included within the former family Colydiidae [7],
is presently considered as belonging to the family Zopheridae, subfamily Zopherinae [2].
Within the tribe Pycnomerini, the genus Pycnomerus Erichson 1842 includes 34 species,
distributed all over the world [8]. In Europe, the genus Pycnomerus is represented by five
species [9] and in Italy by three species, Pycnomerus terebrans (Olivier, 1790), Pycnomerus in-
exspectus (Jacquelin du Val, 1858), and Pycnomerus italicus (Ganglbauer, 1899) [9]. Pycnomerus
inexspectus is probably an allochthonous species, which was accidentally introduced [10,11].

The species P. italicus, endemic to Italy, is listed as endangered (EN) in the Red List of
Italian Saproxylic Beetles [11] because its habitat is declining due to forestry exploitation
and structural changes in the tree populations [12].

The adults of the species were first described and reported as Dechomus sulcicollis (var.
italicus m.) by Ganglbauer [13], based on specimens collected in Calabria (“calabrischen
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Stücken”). Later [14] referred to the same species as Dechomus italicus, citing Ganglbauer [13]
and Porta [15] and mentioning its distribution as “Italien-Calabria”. In 1991, the presence
of D. italicus was reported in Italy in three sites included in the territory of the Sila Plateau
(Calabria, Southern Italy) [16]. In 1999, the genus Dechomus was considered a synonym
of the genus Pycnomerus [2]. Consequently, D. italicus was reported as Pycnomerus itali-
cus [9]. Recently, P. italicus was found in Basilicata in the Policoro wood, in Mount Vulture,
and in the territory of Monticchio lakes, as well as in the Central Lucan Apennines, the
Pollino Massif (Basilicata and Calabria), and the Aspromonte Massif (Calabria) [17]. This
saproxylic species is associated with the dead wood of old-growth coniferous forests [12].
Although the adult morphology of P. italicus (syn. D. italicus) has been described [13–15],
the larval morphology is unknown, and detailed knowledge about the biology, ecology,
and population density of P. italicus is still unavailable [12]. Probably, like other saproxylic
insects, P. italicus plays a relevant role in the degradation of wood and thus in the balance
of forest ecosystems [18].

The Riserva Naturale Biogenetica Marchesale (Vibo Valentia, Calabria), enlisted under
the code 0049 among the Italian protected areas (“Elenco Ufficiale delle Aree naturali
Protette”, EUAP), was established in 1977 and is included in the European network of
protected areas “Natura 2000” [19]. Presently, it is directed by the Raggruppamento
Carabinieri Biodiversità.

Within a survey of the invertebrate community of the reserve, including endangered
saproxylic beetles, a monitoring programme was carried out during 2021 in the municipali-
ties of Arena and Acquaro, in the territory of the Riserva Naturale Biogenetica Marchesale.
During this study, data on the presence and biology of P. italicus in the reserve were
provided for the first time.

2. Materials and Methods
2.1. Sampling Area

The sampling area is located in the municipalities of Arena and Acquaro (Vibo Valentia)
within the Riserva Naturale Biogenetica Marchesale, Calabria, Southern Italy. The reserve
extends for about 1257.16 ha and its altitude reaches about 1200 m a.s.l. [19] The annual
mean temperature recorded in 2021 was 11.1 ± 6.11 ◦C, and the total annual rainfall
was 1594.4 mm (data from thermo-pluviometric station of Mongiana (Vibo Valentia) [20]
(Figure 1).
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The substrate is composed of rocks of quartz-monzonites and granites, which produce
acid soils [21]. The habitat of the reserve is mesic, and its forest vegetation includes arboreal
species such as Fagus sylvatica L. 1753 (Fagales: Fagaceae), Abies alba Mill. 1759 (Pinales:
Pinaceae), and Castanea sativa Mill. 1768 (Fagales: Fagaceae) [21]. At 800 m a.s.l., the
artificial reforestation by C. sativa partially replaced the original Mediterranean mesophilous
oak community [21]. Hygrophilous vegetation is well represented in the area of the reserve.

2.2. Insect Collection

Adults of P. italicus were hand-collected by entomological tweezers in Riserva Naturale
Biogenetica Marchesale from February 2021 to October 2021, in horizontal dead trees (fallen
trunks), under the bark and in the rotting wood (Figure 2). The adults were stored in plastic
boxes with natural substrate (dead wood and bark) until their observation in the laboratory,
where they were kept alive in controlled conditions in a climatic chamber at a temperature
of 18 ± 0.5 ◦C (day) and 16 ± 0.5 ◦C (night), and 12/12: LD. Humidity was kept between
70 and 80%. The species was identified based on taxonomical keys [15,22].
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Figure 2. Forest habitat within the Riserva Naturale Biogenetica Marchesale where adults of Pyc-
nomerus italicus (Ganglbauer, 1899) (Coleoptera: Zopheridae) were found.

The investigation was carried out in 22 sites in an area of about 5 km2 and located
between 913 and 1190 m a.s.l. (Figure 3). For each site, the altitude, the quality of biotope,
the total number of fallen trunks and their average diameter, the number of trunks hosting
the species and their average diameter, and the number of individuals of P. italicus were
recorded (Table 1).
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Figure 3. Findings of P. italicus in the Riserva Naturale Biogenetica Marchesale. On the left, position of
the reserve in Calabria (Southern Italy). On the right, sampling sites (crosses and dots): the numbers
near the dots mark the five sites where adults of P. italicus were found. Maps produced with QGIS
software (https://qgis.org, accessed on 3 October 2022).

According to the model by Mazzei et al. [23] and according to the general criteria
for naturalness [24], the quality of the forest biotope was evaluated based on the signs
of management, the amount of wood necromass, the plant age, and the presence of non-
autochthonous tree species. A low-quality forest biotope (LQ) would therefore be char-
acterized by intensive management with timber harvesting, an almost total absence of
woody necromass, recent planting (20–30 years), and the presence of non-autochthonous
tree species. On the contrary, a high-quality forest biotope (HQ) would be characterized by
a high degree of naturalness with minimum timber harvesting, a high amount of woody
necromass, old tree growth (more than 80 years old), and the minimum presence of non-
autochthonous species. The absence of one or more of the above characteristics defines the
forest biotope as medium quality (MQ). The level of forest biotope quality is closely related
to the environment suitable for saproxylic insects.

All adults of P. italicus collected were sexed [25], and six specimens (3 males and
3 females) were dry-preserved in the department collection kept by Teresa Bonacci at
the University of Calabria. The remaining adults of P. italicus were released back to the
sampling sites. Males can be distinguished from females because they have hair tufts in
their mentum, while in females this region is hairless (Figure 4). In order to investigate the
entomofauna associated with adults of P. italicus, larvae and adults of other insects were
collected and brought to the Forensic Science Laboratory of the Department of Biology,
Ecology and Earth Science, University of Calabria (Rende, Cosenza, Italy). The larvae
were separately raised to adults in plastic boxes with a natural substrate formed by dead
wood and bark, placed in a climatic chamber at the temperature of 18 ± 0.5 ◦C (day) and
16 ± 0.5 ◦C (night), and 12/12: LD. Humidity was kept between 70 and 80%. Collected and
emerged adults of other insects found associated with adults of P. italicus were identified to
the species level using taxonomical keys [15,22]. All of the adults of other species found in
association with P. italicus were dry-preserved in the department collection.

https://qgis.org
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Table 1. Characteristics of the 22 sampling sites in Riserva Naturale Biogenetica Marchesale: site
number (Site n.), altitude (m a.s.l.), site quality, number of fallen trunks (FT) and average diameter
(cm) ± standard deviation (SD), number of host fallen trunks (HT) and average diameter (cm) ± SD,
and number of individuals of P. italicus found (male or female, M/F). HQ, high-quality forest biotope;
MQ, medium-quality forest biotope; and LQ, low-quality forest biotope.

Site n. Altitude Site Quality FT (Average Diameter) HT (Average Diameter) Number of Individuals (M/F)

1 1189 HQ 23 (40.50 ± 6.97) 3 (39.50 ± 4.74) 16 (7M/9F)

2 1169 HQ 18 (42.30 ± 9.58) 3 (40.10 ± 2.32) 11 (5M/6F)

3 1157 MQ 13 (38.40 ± 5.28) 1 (40.20) 5 (1M/4F)

4 1190 MQ 9 (41.60 ± 5.72) 1 (39.80) 3 (3F)

5 1172 HQ 20 (37.10 ± 7.19) 4 (38.50 ± 3.42) 14 (4M/10F)

6 1135 LQ 7 (26.00 ± 5.42) – –

7 1166 MQ 11 (28.50 ± 7.83) – –

8 1088 MQ 10 (24.40 ± 6.31) – –

9 1143 MQ 13 (22.71 ± 5.40) – –

10 1131 MQ 12 (26.10 ± 7.33) – –

11 1152 LQ 9 (30.90 ± 8.76) – –

12 1142 MQ 12 (28.40 ± 10.19) – –

13 913 MQ 13 (34.00 ± 11.85) – –

14 948 MQ 14 (33.60 ± 12.80) – –

15 1173 MQ 13 (23.70 ± 6.23) – –

16 1096 HQ 18 (39.30 ± 7.92) – –

17 1077 MQ 16 (37.60 ± 9.51) – –

18 1082 MQ 12 (30.60 ± 8.50) – –

19 1134 MQ 8 (29.50 ± 5.55) – –

20 1067 LQ 4 (32.50 ± 8.44) – –

21 1176 HQ 18 (27.70 ± 11.63) – –

22 1165 MQ 15 (36.40 ± 8.89) – –

Forests 2022, 13, x FOR PEER REVIEW 5 of 8 
 

 

According to the model by Mazzei et al. [23] and according to the general criteria for 
naturalness [24], the quality of the forest biotope was evaluated based on the signs of 
management, the amount of wood necromass, the plant age, and the presence of non-
autochthonous tree species. A low-quality forest biotope (LQ) would therefore be 
characterized by intensive management with timber harvesting, an almost total absence 
of woody necromass, recent planting (20–30 years), and the presence of non-
autochthonous tree species. On the contrary, a high-quality forest biotope (HQ) would be 
characterized by a high degree of naturalness with minimum timber harvesting, a high 
amount of woody necromass, old tree growth (more than 80 years old), and the minimum 
presence of non-autochthonous species. The absence of one or more of the above 
characteristics defines the forest biotope as medium quality (MQ). The level of forest 
biotope quality is closely related to the environment suitable for saproxylic insects. 

All adults of P. italicus collected were sexed [25], and six specimens (3 males and 3 
females) were dry-preserved in the department collection kept by Teresa Bonacci at the 
University of Calabria. The remaining adults of P. italicus were released back to the 
sampling sites. Males can be distinguished from females because they have hair tufts in 
their mentum, while in females this region is hairless (Figure 4). In order to investigate the 
entomofauna associated with adults of P. italicus, larvae and adults of other insects were 
collected and brought to the Forensic Science Laboratory of the Department of Biology, 
Ecology and Earth Science, University of Calabria (Rende, Cosenza, Italy). The larvae were 
separately raised to adults in plastic boxes with a natural substrate formed by dead wood 
and bark, placed in a climatic chamber at the temperature of 18 ± 0.5 °C (day) and 16 ± 0.5 
°C (night), and 12/12: LD. Humidity was kept between 70 and 80%. Collected and emerged 
adults of other insects found associated with adults of P. italicus were identified to the 
species level using taxonomical keys [15,22]. All of the adults of other species found in 
association with P. italicus were dry-preserved in the department collection. 

 
Figure 4. Morphology of adults of P. italicus. (a) Male, dorsal view in toto. (b) Female, dorsal view 
in toto. (c) Lateral view of the head of the male, showing tufts (arrow) in the outlined structure of 
the mentum. (d) Latero-ventral view of the head of the female, hairless in the outlined structure of 
the mentum (dashed square). 

3. Results and Discussion 
During the sampling, 49 individuals of P. italicus were collected from February to 

October 2021 in 5 out of 22 sites investigated (Figure 3). These sites were characterized by 
high-quality and medium-quality forest biotopes (Table 1). The number of trunks where 
adults of P. italicus were found ranged from 1 to 4, on an average of 13.09 ± 4.51 trunks 
examined per site (Table 1). All sites where P. italicus was found were mixed forests of A. 
alba and F. sylvatica, with a prevalence of the first species. The P. italicus adults were found 
only on trunks of A. alba. 

Figure 4. Morphology of adults of P. italicus. (a) Male, dorsal view in toto. (b) Female, dorsal view in
toto. (c) Lateral view of the head of the male, showing tufts (arrow) in the outlined structure of the
mentum. (d) Latero-ventral view of the head of the female, hairless in the outlined structure of the
mentum (dashed square).

3. Results and Discussion

During the sampling, 49 individuals of P. italicus were collected from February to
October 2021 in 5 out of 22 sites investigated (Figure 3). These sites were characterized by
high-quality and medium-quality forest biotopes (Table 1). The number of trunks where
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adults of P. italicus were found ranged from 1 to 4, on an average of 13.09 ± 4.51 trunks
examined per site (Table 1). All sites where P. italicus was found were mixed forests of
A. alba and F. sylvatica, with a prevalence of the first species. The P. italicus adults were
found only on trunks of A. alba.

This is the first record of the presence of P. italicus in the Riserva Naturale Biogenetica
Marchesale. The species was previously found in Southern Italy in the regions Basilicata
and Calabria (Figure 3) [14,16,17].

In the present study, the five sites where adults of P. italicus were found were located
from a minimum of 1157 to a maximum of 1190 m a.s.l. These sites show rich undergrowth
vegetation and scattered water streams. The individuals were all collected on trunks of
A. alba, with average diameters ranging from 38.50 to 40.10 cm; they were characterized by
a medium degree of wood decay and placed in horizontal position. The months in which
the highest number of P. italicus adults were collected were September (11 individuals) and
October (21 individuals). The number of individuals collected in the other months were 5
in March, 3 in April, 4 in May, 3 in June, 2 in July, and none in August. In September and
October, there were abundant rains and lower temperatures (Figure 1). The sites where
the highest number of P. italicus adults were found were 1, 2, and 5, high-quality sites with
a higher frequency of fallen trunks (Table 1). The fact that the adults were only found
on fallen trunks of A. alba suggests that the decaying trunks of this species are a suitable
microhabitat for P. italicus in this area, but further investigation into the decomposition and
humidity degree of these trunks is required.

Among all adults of P. italicus collected, 32 out of 49 were females. Based on this
limited sample, about 65% of the individuals collected were females, unlike what was
observed for other saproxylic beetles [26]. This is a preliminary observation that requires
further investigation.

The feeding habits of P. italicus are still unknown, and further studies may clarify
the role of this saproxylic beetle in the food chain of forest areas. Adults of P. italicus in
the Riserva Naturale Biogenetica Marchesale are associated with humid dead wood in
old-growth forests, supporting data from a previous study [12], and they require biotopes
of medium and high quality, as observed for other saproxylic species in Calabria [23,27,28].
This constitutes important information about the ecology of P. italicus, which could be
affected by the loss of forest areas and by changes in forest tree species [12]. The altitude at
which the species was previously reported was mostly above 1000 m a.s.l. [16], as supported
by the data of the present study. However, the report about the finding of P. italicus in
Policoro wood, one of the most important floodplains and partially marshy forests of
Southern Italy [17], suggests that the species could also live at the sea level.

Most aspects of the biology and ecology of P. italicus are still unknown and require
further investigation, beginning with an extended study of population distribution and
size [12], a key factor in establishing the extinction risk of this species. Although no data on
the population density of P. italicus are available, its presence in the Riserva Naturale Bio-
genetica Marchesale indicates that it is advisable to leave on site on decaying trunks of dead
trees, in order to provide suitable environmental conditions for the preservation of P. italicus
and other endangered saproxylic beetles, using appropriate forest-management techniques.

In the sites where adults of P. italicus were collected, larvae of Rhagium bifasciatum
Fabricius 1775 (Coleoptera: Cerambycidae), of Ampedus coenobita (Costa, 1881) (Coleoptera:
Elateridae), and of larvae and adults of Ampedus elegantulus (Schönherr, 1817) (Coleoptera:
Elateridae) were found to be associated with the species in the fallen trunks of A. alba.
These three species are included in the Red List of Italian Saproxylic Beetles [11]. Rhagium
bifasciatum and A. elegantulus are not endemic to Italy or Europe: the first one, xylophagous,
is classified as of “least concern” [11] and can be found in up to hundreds of larvae
digging tunnels in the cortical layers of recently dead conifers [29]. In the Apennine
Mountains, R. bifasciatum is mostly found on dead but still standing trunks of the Douglas
fir, Pseudotsuga menziesii (Mirbel) Franco 1950 (Pinales: Pinaceae) [30].
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The second non-endemic species, A. elegantulus, is classified as “vulnerable” for Italy
and “less concern” for Europe. Its larvae and adults are predators of saproxylophagous,
xylophagous, or other saproxylic insects [11], preferably in cool and humid environments
where they colonize rotting trunks of deciduous trees in the plains and of conifers in the
mountains [31]. However, its habitat is limited, fragmented, and in continuous decline [11].

Ampedus coenobita, endemic to Europe according to the European Red List of Saproxylic
Beetles [32], is classified as “near threatened” for Italy and Europe [11,32]. Its larvae and
adults are predators of saproxylophagous, xylophagous, or other saproxylic insects [11].
The adults of this species are found in conifer forests on the outside or inside of trunks,
mostly in autumn and winter [33].

4. Conclusions

The presence of adults of the endangered saproxylic beetle P. italicus in the Riserva
Naturale Biogenetica Marchesale shows good conditions in the forest area, which provides
humid dead wood and a suitable microhabitat for the species.

In the study area, P. italicus displays non-homogeneous distribution, but its presence
is always associated with the dead wood of A. alba and humid forests: these areas therefore
represent relevant refuges for this endangered species and should be protected in order to
promote its survival.

Author Contributions: Conceptualization, M.P. and T.B.; methodology, M.P. and T.B.; validation,
M.P. and T.B.; formal analysis, M.P., F.C., F.M. and T.B.; investigation, M.P., F.C., F.M., D.B., R.P. and
T.B.; data curation, M.P., F.C., F.M., D.B., M.L., M.C. and T.B.; writing—original draft preparation,
M.P., F.C., M.C. and T.B.; writing—review and editing, M.P., F.C., F.M., D.B., R.P., M.L., M.C. and
T.B.; supervision, M.P. and T.B. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding, but the publication costs were covered by
“Consorzio Futuro in Ricerca” (CFR, Ferrara, Italy) with funds assigned to Marilena Leis.

Data Availability Statement: The data supporting this investigation are available from Teresa Bonacci
upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
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