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Abstract

Identifying alien species is important to ensure the early detection of biological invasions and survey shifts in species distributions

in the context of global change. Here, we report on three alien bark and ambrosia beetles newly detected in Switzerland:

Cyclorhipidion distinguendum (Eggers, 1930), C. pelliculosum (Eichhoff, 1878), and Hypothenemus eruditus (Westwood, 1834).

These species were recorded for the first time during a comprehensive survey of saproxylic beetles accross major forest types and

along an altitudinal gradient during the entire growing season in the southern Alps, in the canton of Ticino. Their local abundance

and number of occurrences accross different lowland forest habitats, including alluvial forests of national importance, indicates

that all three species are already naturalized. Given their polyphagy, it is likely that all three species will become more extensively
distributed across Switzerland, with a yet unknown environmental impact.
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Introduction

The distributions of organisms are changing at fast rates

worldwide (e.g., Pereira et al. 2010), a phenomenon
amplified by globalization and the acceleration in trade,
which increase the number of alien species across the

world (Seebens et al. 2017). The correct identification of
new arrivals is important to conduct risk assessments of
potential pest organisms at an early stage of invasion and

in general to elucidate shifts in species ranges in the context

ofglobal change (e.g., Blackburn et al. 2011 ; Simber-
lofF et al. 2013; Hawkins et al. 2015).

Wood-boring insects are among the invasive species

with the greatest ecological and economic impacts
(Aukema et al. 2011) and their introduction pathways
are generally well known (Essl et al. 2015): they are
frequently introduced with wood packing materials used in
international trade (Brockerhoff et al. 2006; Kirkendall
and Faccoli 2010; Inward 2020), a trend that seems to
be constantly increasing (Hulme et al. 2009; Lantschner
et al. 2020). Moreover, since these species often come
from warm regions, this increase is likely favoured by
climate change (Pureswaran et al. 2022). In Europe, more
than 30 species of exotic Scolytinae are currently known
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(Kirkendall and Faccoli 2010; Sauvard et al. 2010; Bar-
nouin et al. 2020; Marchioro et al. 2022) and these
often originate from Asia (Kirkendall and Faccoli 2010;
Roques et al. 2020; OFEV 2022).

Xyleborine ambrosia beetles (Coleoptera, Curculion-
idae, Scolytinae) are species depending on the presence
of symbiotic fungi in the larval galleries of their host

plants for larval and adult nutrition. The fungi are carried

by adults females via their spores in adapted organs, the

mycangia, and deposited in the larval galleries of their
new hosts (Batra 1963; Beaver 1989; Mayers et al. 2022).
The rapid colonization of new territories is facilitated by
their high reproductive success: most ambrosia beetles

are inbreeding, reproduce by sib-mating, and have a sex
ratio strongly biased towards females (Kirkendall and

0degaard 2007; Kirkendall and Faccoli 2010; Vega et
al. 2015). Moreover, their marked host plant polyphagy
favours a rapid adaptation to new environments. This is

the case, for example, ofXylosandrus germanus (Bland-
ford, 1894) and Cyclorhipidion bodoanum (Reitter,
1913), two species that have rapidly colonized numerous

European countries following their introduction to
the continent in 1950 and 1960, respectively (Kirkendall
and Faccoli 2010; Galko et al. 2018; Fiala et al. 2021).
Some bark beetles (including some Hypothenemus
species), even if they are phloeophagous rather than obligate

xylomycetophagous, share these characteristics
of ecological plasticity, a broad host range, and a high
reproductive success (inbreeding, sib-mating reproduction,

and sex ratio biased toward females) which allow
them to quickly colonize new territories (Mandelshtam
et al. 2022).

In Switzerland, Scolytinae are represented by 112

species according to the recent checklist of Sanchez

et al. (2020), of which seven species are considered
invasive (OFEV 2022): Cyclorhipidion bodoamun,
Gnathotrichus materiarius (Fitch, 1858), Ips duplicatus
(C. R. Sahlberg, 1836), Xyleborinus attenuatus
(Blandford, 1894), Xyleborinus saxesenii (Ratzeburg,
1837), Xylosandrus crassiusculus (Motschulsky, 1866),
and Xylosandrus germanus. Since this publication, an
additional alien species has been recorded in Switzerland:

Anisandrus maiche (Kurentzov, 1941) (Ribeiro
Correia et al. 2023, Preprint), with multiple specimens
caught in the southern Alps, in the canton of Ticino.
This region is particularly prone to the arrival of new
alien species in Switzerland, as has already been shown
for other organisms, in particular vascular plants (e.g.,
Mangili el al. 2016).

Here, we report on three new alien bark and ambrosia
beetles species in Switzerland: the two xyleborine ambrosia

beetles Cyclorhipidion distinguendum (Eggers, 1930),
C. pelliculosum (Eichhoff, 1878), and Hypothenemus
eruditus (Westwood, 1834). They were recorded for
the first time in 2022 during a comprehensive survey of
saproxylic beetles in all major forest typologies and along
an altitudinal gradient in the southern Alps, in the canton
of Ticino. We discuss the introduction mode, naturalization

status, and invasion potential of each species.

Materials and methods

Sampling sites and methods

Saproxylic beetles were sampled at 57 forest sites

(study plots) along an altitudinal gradient (195-1,971
m a.s.l.) in the canton of Ticino in the southern Alps,
Switzerland, with 114 unbaited Polytrap interception
traps (Brustel 2012) (Fig. 1). Two traps freely suspended

2 m above the forest floor were placed in each study
plot, keeping an intertrap distance of 20-30 m. A
saturated salt solution with neutral detergent was used as

preserving fluid. The trap contents were collected every
two weeks, between early March and the end of September

2022. In addition, one specimen of Hypothenemus
eruditus was actively captured during a field campaign
conducted by the first author in the extreme south of the

canton of Ticino, in a wetland forest largely composed
of poplars (Fig. 8).

Voucher specimens are deposited at the Museo cantonale

di storia naturale (MCSN), at the Swiss Federal
Research Institute WSL, and in the personal collections of
A. Sanchez and M. Knizek. The data have been deposited
in the national database info fauna (www.infofauna.ch).

All specimens were identified morphologically by A.
Sanchez and M. Knizek. The identification of Cyclorhipidion

species was based on criteria provided by Hoe-
beke et al. (2018) and Smith et al. (2020). Information
on the taxonomic status of Hypothenemus eruditus was
obtained from Kambestad et al. (2017). In addition, two
specimens of each species were molecularly identified.
The total genomic DNA was extracted from adults using
the NucleoSpin Tissue XS Kit (Macherey-Nagel, Düren,
Germany) according to the manufacturer's instruction.
The COI-Barcode region was amplified and sequenced
with standard primers LCO1490 and HC02198 (Folmer
et al. 1994).

To place our Swiss observations within a European
context, we considered the distributions proposed by
Alonso-Zarazaga et al. (2017,2023) and the data deposited
on the GBIF.org portal (2023), and complemented them
with the following publications and the information
provided by various European specialists: Great Britain
(Turner and Beaver 2015), France (Noblecourt 2004;
Dodelin 2018; Barnouin et al. 2020; B. Dodelin pers.
comm.), Germany (Gebhardt 2014; H. Gebhardt pers.
comm.), Greece (B. Dodelin pers. comm.), Italy (Masutti
1968), Malta (Mifsud and Knizek 2009), Portugal
(Marchioro et al. 2022), Russia (Mandelshtam et al.

2018), Spain (Lopez Romero et al. 2007), and Turkey
(Tuncer et al. 2017).

Results

Among the more than 28,000 beetles trapped in 2022,
366 specimens were found to belong to three ambrosia
and bark beetle species recorded for the first time in
Switzerland: 187 females of C. distinguendum, 142 females

alpineentomology.pensoft.net
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Figure I. Location of the 114 interception traps (orange dots) in 2022 in the southern Alps, canton ofTicino. (Vector and raster map
data swisstopo.ch).

of C. pelliculosum, and 37 specimens of H. eruditus. The
details of the recorded specimens are shown below. Ifnot
specified otherwise, the collector (leg.) was the project
coordinator D. Frey.

Cyclorhipidion distinguendum (Eggers, 1930)
Figs 2, 3

Switzerland • 1 $; Arbedo-Castione, El Gag; 2724273,
1119188 (46.212669245, 9.049077111); 328 m a.s.l.; 10

Apr.-2 May 2022; MCSN. • 2 $; Bellinzona, Ruderi del

Castello di Claro; 2722751, 1124011 (46.256325540,
9.030627382); 437 m a.s.l.; 14 Jun.-14 Aug. 2022;
MCSN. • 49 Ç; Capriasca, Solorönch; 2717643, 1101393

(46.053814854, 8.958714310); 620 m a.s.l.; 2717651,
1101409 (46.053957360, 8.958821658); 626 m a.s.l.;
31 Mar.-5 Sep. 2022; Sanchez A., Knizek M. coll. and

MCSN. • 2 Ç; Cadenazzo; Ciossa Antognini; 2714516,
1113409 (8,921253831,46,162423843); 201 m a.s.l.; 14

Mar.-14 Apr.; MCSN. • 1 $; Castel San Pietro, Al Ronco;
2721737, 1080586 (45.865958663, 9.006227205); 510m
a.s.l.; 3-17 May 2022; MCSN. • 1 Ç; Cevio, Ospedale;
2689580, 1130931 (46.323805242, 8.601830413);
426 m a.s.l.; 11-26 Apr. 2022; MCSN. • 13 Ç; Col-
lina d'Oro, Al Lago di Muzzano; 2715093, 1094661

(45.993707761, 8.924126664); 339 m a.s.l.; 2715063,
1094662 (45.993721864, 8.923739798); 339 m a.s.l.; 31

Mar.-12 Aug. 2022; Sanchez A. coll. and MCSN. • 1 $;
Locarno, Bolette; 2709941, 1112476 (46.154794646,

8.861816697); 195 m a.s.l.; 14-26 Jul. 2022; MCSN.
• 11 $; Lugano, Ponte Curtina; 2722793, 1104469

(46.080562140, 9.026044051); 676 m a.s.l.; 2722772,
1104459 (46.080476025, 9.025770034); 676 m a.s.l.;
2 May-5 Sep. 2022; Sanchez A. coll. and MCSN.
• 7 Ç; Mendrisio, Monte Cristo; 2718662, 1081690

(45.876433372, 8.966918208); 425 m a.s.l.; 2718653,
1081707 (45.876587841, 8.966806589); 438 m a.s.l.; 10

Mar-17 May 2022; Knizek M. coll. and MCSN. • 2 Ç;

Novazzano, In Gall; 2719654, 1078647 (45.848891375,
8.978921620); 293 m a.s.l.; 1 Jun.-12 Jul. 2022; MCSN.
•31 Ç; Novazzano, La Valéta; 2718486, 1077592

(45.839608442, 8.963626081); 445 m a.s.l.; 2718533,
1077578 (45.839474311, 8.964227340); 450 m a.s.l.;
31 Mar-12 Jul. 2022; MCSN and WSL. • 62 9;
Vezia, S. Martino; 2716328/1098298 (46.026206809,
8.940961559); 431 m a.s.l.; 2716354, 1098287

(46.026103397, 8.941294533); 414 m a.s.l.; 31 Mar.-3
Oct. 2022; Knizek M. coll., MCSN and WSL.

The morphological identification of C. distinguendum
was confirmed by the genetic analysis of two specimens
(the sequences were deposited on GenBank: accession

numbers OQ872230 and OQ872233). A sequence
comparison of the COI-Barcode region of 650 and 589 bp
to accessions on the nucleotide database of the National
Center for Biotechnology Information (NCBI) confirmed
the two sequenced specimens as C. distinguendum. Both

sequences displayed a 100% similarity with a voucher
specimen sequence of C. distinguendum (accession number:

MN 183038.1).

alpineentomology.pensoft.net
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Cyclorhipidionpelliculosum (Eichhoff, 1878)

Figs 4, 5

Switzerland* 1 Ç;Capriasca,SoIoronch;2717643,l 101393

(46.053814854, 8.958714310); 620 m a.s.l.; 14 Apr.-2 May
2022; MCSN. • 12 Ç; Castel San Pietro,Al Ronco; 2721737,
1080586 (45.865958663, 9.006227205); 510 m a.s.l.; 25

Apr.-l Jun. 2022; MCSN and WSL. • 3 ?; Collina d'Oro,
AI Lago di Muzzano; 2715093, 1094661 (45.993707761,
8.924126664); 339 m a.s.l.; 10 Mar.-l 4 Apr. 2022; Sanchez

A. coll. and MCSN. • 1 Ç; Gambarogno, Quinta; 2703119,
1107291 (46.109238055, 8.772383402); 311 m a.s.l.; 11

Apr.-2 May 2022; MCSN. *14$; Mendrisio, Monte Cristo;
2718662, 1081690 (45.876433372, 8.966918208); 425 m
a.s.l.; 2718653, 1081707 (45.876587841, 8.966806589);
438 m a.s.l.; 31 Mar.-l 7 May 2022; KnizekM. coll., MCSN
and WSL. *13$; Novazzano, In Gall; 2719654, 1078647

(45.848891375, 8.978921620); 293 m a.s.l.; 2719618,
1078694 (45.849320430, 8.978470196); 291 m a.s.l.; 11

Mar.-25 Apr. 2022; MCSN. • 86 Ç; Novazzano, La Valéta;

2718533, 1077578 (45.839474311, 8.964227340); 450 m

a.s.l.; 2718486, 1077592 (45.839608442, 8.963626081);
445 m a.s.l.; 10 Mar.-l Jun. 2022; Sanchez A., Knizek
M. coll. and MCSN. • 8 $; Stabio, Colombera; 2717648,
1078757 (45.850232009, 8.953132727); 345 m a.s.l.;
31 Mar.-l 7 May 2022; MCSN. • 4 $; Vezia, S. Martino;
2716354, 1098287 (46.026103397, 8.941294533); 414 m
a.s.l.; 31 Mar.-2 May 2022; MCSN.

The morphological identification of C. pelliculosum
was confirmed by the genetic analysis of two specimens
(the sequences were deposited on GenBank: accession
numbers OQ872231, OQ872232). According to a

fragment of 559 and 577 bp, the BLAST searches confirmed
the two sequenced specimens as C. pelliculosum. The
nucleotide sequences showed a 99.6% identity to the
oxidase subunit I (COI) gene from C. pelliculosum (accession

number: GU808702.1).

Hypothenemus eruditus (Westwood, 1834)
Figs 6, 7

Switzerland • 1 ex.; Stabio; Boschi; 715367, 076920

(45.834090180, 8.923328978); 416 m a.s.l.; 18 May
2022; Sanchez A. leg. and coll. • 3 ex.; Collina d'Oro,
Al Lago di Muzzano; 2715063, 1094662 (45.993721864,
8.923739798); 339 m a.s.l.; 16 May-1 Jun. 2022;
Sanchez A. coll. and MCSN. • 34 ex.; Locarno, Bolette;
2709941, 1112476 (46.154794646, 8.861816697); 195 m
a.s.l.; 2709912, 1112488 (46.154907307, 8.861444194);
195 m a.s.l.; 11 Apr.-14 Jul. 2022; Sanchez A., KnizekM.
coll., MCSN and WSL.

Despite several attempts on specimens morphologically

identified as H. eruditus, genetic analyses yielded
no results, probably due to insufficient DNA available in
such a small specimen or by the deterioration of the DNA
by the trap preservation fluid.

Discussion

The use of interception traps for saproxylic beetle

surveys often allows the detection of cryptic species. This
has, for example, enabled the discovery of several rare
species in Switzerland (Sanchez et al. 2021; Chittaro et

al. 2023). On the other hand, they can sometimes also

allow the detection of new alien species, as has already
been the case in Switzerland (Breitenmoser et al. 2022),
in France (Dodelin 2018; Barnouin et al. 2020), or in Italy
(Marchioro et al. 2022).

The important monitoring (using 114 traps) (Fig. 1)

carried out in the canton of Ticino during the summer
of 2022 (and reported here) led to the discovery of
three new alien species in Switzerland occurring in

great abundances, since 366 specimens of these species

were captured.
Their ecology, their known distribution in

neighbouring countries to date, and the possible threats to the

environment associated with their presence are synthe-
sised below.

Cyclorhipidion distinguendum

Cyclorhipidion distinguendum (Fig. 2) is an ambrosia
beetle native to Asia, occurring orginally in China (Fu-
jian), India (Uttar Pradesh), Japan, Nepal, Taiwan and

Thailand (Chiang Mai) (Floebeke et al. 2018). In Europe,
it was first detected in France in 2013 using interception

traps (Dodelin 2018). According to Barnouin et al.

(2020) and the new data provided by Dodelin (2018; pers.
comm.), it is now established in the country in a small

geographical area (Fig. 3), with several specimens having

been captured in the last years. However, the circumstances

of its introduction remain unknown. It has not yet
been reported in other neighbouring countries such as

Germany (H. Gebhardt pers. comm.), Austria, or Italy (E.
Ruzzier pers. comm.). Despite the monitoring campaigns
carried out for many years in northern Italy to detect new
alien species (Marchioro et al. 2022; Ruzzier et al. 2022),
C. distinguendum has curiously not yet been found, even
though it is now established in France and Switzerland,
particularly close to the Italian borders (Fig. 3).
Nevertheless, given that 62 specimens were trapped in 2022 in
the extreme south of Ticino, less than 200 meters from
the Italian border (latitude/longitude 45.839474311,
8.964227340 and 45.839608442, 8.963626081), the species

is almost certainly already present in northern Italy
and may soon be detected there as well.

Although its ecology is still poorly known, it seems

to preferentially develop on several Fagaceae. Diptero-
carpaceae and Pinaceae species, including Castanea

sp. and Ouercus sp. (Beaver et al. 2014; Hoebeke et

al. 2018; Ruzzier et al. 2023). In France, it was
captured «in moist alder mixed forest at low altitude and in
beech-fir forests growing at low altitude» (Barnouin et

alpineentomology.pensoft.net
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Figure 3. Actual known distribution of Cyclorhipidion distinguendum in A. Europe (the colonized countries are indicated in blue,
and the red dots represent the exact locations of observations) and B. Ticino (Switzerland). (Vector and raster map data swisstopo.
eh, naturalearthdata.com).

Figure 2. Cyclorhipidion distinguendum. A. Habitus; B. Elytral declivity. (Photos: A. Sanchez).

al. 2020). In Switzerland, the species also seems to be

restricted to low elevations, with all specimens having
been captured in deciduous forests located between 195

and 676 m a.s.l. Since all of these were caught by
interception traps, no additional information on the host
plants is available. As it has been discovered in multiple

locations, the introduction source or locality cannot
be reconstructed.

During the summer of 2022, C. distinguendum was
regularly caught with traps between the 10"' of March and

the 10"' of October, but more than 70% of the specimens
were trapped between April and June. Thus, it seems that
their peak activity is in spring. This hypothesis has been

corroborated by French occurrences (Dodelin 2018; Bar-
nouin et al. 2020).

Until now, no phytosanitary issues have been reported
in relation to C. distinguendum in France or in the United
States (Hoebeke et al. 2018; Barnouin et al. 2020), and

this also appears to be the case in Switzerland.

Cyclorhipidion pelliculoswn

Cyclorhipidion pelliculosum (Fig. 4) is also native to Asia
and is known to occur in China (Fujian), India (Uttarakhand),
Nepal and Taiwan (Alonso-Zarazaga et al. 2017, 2023). In

Europe, it was first detected in 2013 in the Karlsruhe region
in Germany (Gebhardt 2014). Since this first record, it has

been found regularly in Germany (in 2017, 2018,2022) (H.
Gebhardt pers. comm.), but it still remains unknown in other

countries neighbouring Switzerland. Nevertheless, since

214 specimens of C. pelliculosum were trapped in 2022 in

the south of Ticino, less than 1 kilometre from the Italian
border, it is almost certainly also present in Italy. Its future

discovery in France is also very likely, given its presence in

Germany near the Franco-German border (Fig. 5).
The first specimen discovered in Europe was found on a

poplar (Populus sp.) trunk (Gebhardt 2014), while the

following German specimens were collected under the bark of
a dead standing European beech (Fagus sylvactica L.) and

alpineentomology.pensoft.net
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1

Figure 5. Actual known distribution of Cyclorhipidion pelliculosum in A. Europe (the colonized countries are indicated in yellow,
and the red dots represent the exact locations of observations) and B. Ticino (Switzerland). (Vector and raster map data swisstopo.
eh, naturalearthdata.com).

on oak (Quercus sp.) trunks (H. Gebhardt pers. comm.). Several

other host species, including Acer sp., Alms sp., Betula

sp., Castanea sp., Castanopsis sp., Juglans sp. and Quercus

sp., have been reported in the literature (e.g., in Wood and

Bright 1992; Mandelshtam et al. 2018; Smith et al. 2020;
Ruzzier et al. 2023). Like C. distinguendum, C. pelliculosum
appears to have a maximum activity in spring and occurs
only at low altitudes, a situation also observed in Germany
(H. Gebhardt pers. comm.). In Switzerland, the 142 Swiss

specimens were all caught between the 10"1 ofMarch and the
Is" ofJune in deciduous forests located between 291 and 620

m a.s.l. For the moment, no phytosanitary issues attributable
to this specis have been noticed in Germany or Switzerland.

Hypothenemus eruditus

Hypothenemus eruditus (Fig. 6) belongs to one of the most
diverse scolytine genera in the world, with more than 220

species currently described (Wood 2007; Vega et al. 2015;
Huang et al. 2016; Johnson et al. 2020). With more than 70

recognized synonyms (Vega et al. 2015), H. eruditus likely
represent a complex of several closely related species whose

morphological identification is extremely difficult. Extensive

genetic studies have shown that several synonyms may
be resurrected to valid species in the future (Kambestad et al.

2017). Nevertheless, here we refer to H. eruditus sensu lato.

Originally present in tropical and subtropical regions,
it is now sub-cosmopolitan and also present in many
temperate regions (Vega et al. 2015; Huang et al. 2016).
According to several authors, it may even be the most
widespread and abundant Scolytinae in the world (Wood
2007; Kambestad et al. 2017). Occurring in Italy since at
least 1924 (Ragusa 1924; Kirkendall and Faccoli 2010),
it is now established in numerous European coutries

(Fig. 7) including Croatia, France, Georgia, Italy, Malta,
Portugal (including Azores), Russia, Spain (including
Canary Islands), Turkey, and Ukraine (Alonso-Zaraza-
ga et al. 2017, 2023; Marchioro et al. 2022). It was also
detected in Britain in 2011 in a «tropical humid biome»
with controlled conditions, but the species does not
survive there in the wild (Turner and Beaver 2015).

Figure 4. Cyclorhipidion pelliculosum. A. Habitus; B. Elytral declivity. (Photos: A. Sanchez).

B

16 km
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1 mm

Figure 7. Actual known distribution of Hypothenemus eruditus in A. Europe (the colonized countries are indicated in green, and

the red dots represent the exact locations of observations) and B. Ticino (Switzerland). (Vector and raster map data swisstopo.ch,

naturalearthdata.com).

Figure 6. Habitus of Hypothenemus eruditus. (Photo: A. Sanchez).

Hypothenemus eruditus is an extremely polyphagous
species that develops in small branches, but also in the

bark of trunks or branches, in flowers, grasses, seeds, leaf
petioles, and twigs (Wood 1977; EPPO 2020) of plants
(herbaceous, deciduous, and coniferous) belonging to
several dozen genera worldwide (Atkinson 2022), as well
as in manufactured products (Vega et al. 2015). In
Europe, it has been regularly found together with Hypoborus
ficus Erichson, 1836 (Balachowsky 1949; Noblecourt
2004) on fig trees (Ficus sp.) in France (Barnouin et al.

2020), and on mulberry (Morus alba L.) in Italy (Masutti
1968). In Switzerland, the first specimen was found in

a wetland forest in the extreme south of the canton of

Ticino, under the bark of a poplar (Populus nigra L.)
(Fig. 8). The remaining specimens were all caught by
interception traps placed in wetland forests also largely
dominated by poplars, a very probable host plant in the

region. The 37 Swiss specimens were caught between the
11"1 of April and the 14th of July, suggesting a period of
stronger activity in spring. In France, the species was
regularly caught in mid-summer (July-August) (data from
GBIF.org), and in Malta, the species was even found in
October and in January (one specimen in a dead branch

of Capparis sp.) (Mifsud and Kxn'zek 2009).
Due to the variety of substrates in which the species

can develop, it is difficult to speculate about how it was
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Figure 8. The wetland forest in which the first specimen of
H. eruditus was captured. (Photo: A. Sanchez).

introduced into Switzerland. It is highly likely that the

species is already naturalized in Switzerland, given that

many individuals have been found in three localities
several tens of kilometres apart. The European and

Mediterranean Plant Protection Organization (EPPO)
drew up a non-exhaustive list of means of transport of
the species, including their entry with wood (round or
sawn, with bark, including firewood), barks, wood chips,
hogwood, wood processing residues (except sawdust
and shavings), wood packaging material if not treated,

processed wood material (e.g., plywood, veneer), plants
for planting, or cut branches of host plants (EPPO 2020).

Despite its highly polyphagous diet, the species does

not appear to cause phytosanitary problems in Europe
(Huang et al. 2016), even if some authors consider the

species to be of potential economic importance (Lopez
Romero et al. 2007), in particular as a citrus pest
(Mandelshtam et al. 2022).

Occurrence and establishment in Switzerland

These three species were all discovered in Switzerland in

2022, but their already wide known distribution (Figs 3B,
5B, 7B) suggests that they have already been present in
the country for several years. Based on the information
available to us, these species appear to currently be

restricted to the canton of Ticino, the region with the highest

number of records of exotic species in the country.
The southern part of the canton is certainly their gate¬

way, as has been the case for many invasive species in

Switzerland, like other insect species (Derron et al. 2005;
Forsteret al. 2009; Flacio et al. 2016; EPPO 2017), plants
(Schönenberger et al. 2014; Mangili et al. 2016), or fungi
(Prospéra and Rigling 2012; Beenken et al. 2020). This
trend can probably be explained by several factors: on
the one hand, this region is a major transit route between
northern and southern Europe, with important industrial
areas through which many types of merchandise transit
and, on the other hand, the mild insubric climate which

may facilitate establishment and acclimatization of new
species (Mangili et al. 2016). Moreover, this region
borders Italy, the country with the highest number of exotic
beetles in Europe (Marchioro et al. 2022). Difficult to
detect and very polyphagous, these three bark and ambrosia
beetle species will probably spread (or be introduced
accidentally) in northern Switzerland in the coming years,
a situation that has already happened previously with
Cyclorhipidion bodoamim.

These three new species add to the list of alien Sco-

lytinae that are already widely distributed in Switzerland

(list of the invasive species provided in the introduction).
Even if the majority of these species are now widely
distributed in Switzerland, they do not seem to pose any
phytosanitary problems for the moment, at least according to

our current knowledge, which is often (very) incomplete
(OFEV 2022). Nevertheless, national and cantonal
institutions have been informed about the presence of these

species in the country, and they will take the necessary
measures to monitor the expansion of the species in the

canton and the country.
In the last two years, four new alien Scolytinae species

(including A. maiche (Ribeiro Correia et al. 2023,
Preprint)) have been discovered in Switzerland, and new
others will certainly be found in coming years. For example,

Xylosandrns compactus (Chapuis & Eichhoff, 1875)
is a potential invader. This species was found for the first
time in Europe in Italy in 2011 (Garonna et al. 2012)
and is now also present in France (Barnouin et al. 2020).
However, in these two countries, it currently remains
confined to the Mediterranean region, but global climate
change may help this species to expand its distribution,
as predicted by some distribution models (e.g., Urvois et
al. 2021). Xyloterimis politus (Say, 1826) is another species

that could become established in Switzerland in the

future: it is already present in the Seine-Maritime department

in northwestern France (Dodelin and Saurat 2017;
Barnouin et al. 2020) and in Bavaria, Germany (Gebhardt
and Doerfler 2018). Although these two species have been

recorded in neighbouring countries at significant distances
from Switzerland, the rapid colonization abilities of
these species could lead them to reach the country in the

coming years. Fortunately, not all alien species become
established in Switzerland. For example, Coccotiypes
dactyliperda (Fabricius, 1801), Dactylotrypes longicollis
(Wollaston, 1864), or Pagiocents frontalis (Fabricius,
1801) were accidentally introduced into Switzerland,
but there is currently no evidence that these species have

reproduced in the wild (Sanchez et al. 2020).
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The intensive monitoring campaigns carried out in

2022 revealed new alien and potentially invasive species
in Switzerland. This shows the importance of such

campaigns, especially in Ticino, for quickly detecting the

presence of new species in the territory, and thus allowing
necessary measures to be taken to eradicate their expansion,
if necessary and ifpossible. Concerning bark and ambrosia

beetles, the monitoring campaigns should ideally be

conducted in important transit areas of goods, ideally
near the borders and in the airports, as is currently done in

France and which has allowed the detection ofXyloterinus
politus (Dodelin and Saurai 2017), or in cities or suburban

areas, where most alien species are detected (Branco et al.

2019). Moreover, to evaluate the progression of these three

species in Switzerland, monitoring campaigns should be

carried out in other regions of the country.

Acknowledgments

We would like to thank Stève Breitenmoser, Heiko
Gebhardt and Enrico Ruzzier for their valuable comments on
the manuscript. We also thank them, and Benoît Dodelin,
for sharing their information on the species and their
distribution in different European localities. We are also grateful
to Stefano Brignoli, Ivan Candolfi, Lisa Elzi, Giorgio Mus-

so, Lucia Pollini Paltrinieri and Davide Prati for their support

during the field work. We finally acknowledge Michel
Sartori and Nadir Alvarez for providing us with the

photographic equipment. The part of study conducted by Milos
Knizek was supported by the Ministry ofAgriculture of the

Czech Republic, institutional support MZE-ROOl 18.

References

Alonso-Zarazaga MA, Barrios H, Borovec R, Bouchard P, Caldara R,

Colonnelli E, Güitekin L, Hlavàc P, Korotyaev B, Lyal CHC, Mach-

ado A, Meregalli M, Pierotti H, Ren L, Sânchez-Ruiz M, Sforzi A,

Silfverberg H, Skuhrovec J, Tryzna M, Velazquez de Castro AJ,

Yunakov NN (2017) Cooperative Catalogue of Palaearctic Cole-

optera Curculionoidea. Sociedad Entomolögica Aragonesa S.E.A.

Monografias electrônicas SEA, Vol. 8, 729 pp. https://www.biotaxa.

org/mesea/article/view/34195/30253

Alonso-Zarazaga MA, Barrios H, Borovec R, Bouchard P, Caldara R,

Colonnelli E, Güitekin L, Hlavâc P. Korotyaev B, Lyal CHC, Mach-

ado A, Meregalli M, Pierotti H, Ren L, Sànchez-Ruiz M, Sforzi A,

Silfverberg H, Skuhrovec J, Tryzna M, Velazquez de Castro AJ,

Yunakov NN (2023) Cooperative catalogue ofpalaearctic Coleoptera

Curculionoidea, 2"d edn. Sociedad Entomolögica Aragonesa S.E.A.

Monografias electrônicas SEA, Vol. 14, 780 pp. https://zoobank.org/

References/911EF526-33F0-4970-8EC2-A7F5AC1 El D3D

Atkinson TH (2022) Bark and ambrosia beetles of the Americas, https://

www.barkbeetles.info/index.php [accessed on Is'December 2022]

Aukema JE, Leung B, Kovacs K, Olivers C, Britton KO, Englin J,

Frankel SJ, Haight RG. Holmes TP, Liebhold AM, McCullough

DG, Von Holle B (2011) Economic impacts of non-native forest

insects in the continental United States. PLoS ONE 6(9): e24587.

https://doi.org/10.1371/journal.pone.0024587

Balachowsky A (1949) Coléoptères Scolytides. Faune de France 50.

Librairie de la Faculté des Sciences, Paris, 320 pp.

Barnouin T, Soldati F, Roques A, Faccoli M, Kirkendall L, Mouttet R,

Daubree J, Noblecourt T (2020) Bark beetles and pinhole borers

recently or newly introduced to France (Coleoptera: Curculionidae,

Scolytinae and Platypodinae). Zootaxa 4877(1): 51-74. https://doi.

org/10.11646/zootaxa.4877.1.2

Batra LR (1963) Ecology of ambrosia fungi and their dissemination

by beetles. Transactions of the Kansas Acadamy of Science 66:

213-236. https://doi.org/10.2307/3626562

Beaver RA (1989) Insect-fungus relationships in the bark and ambrosia

beetles. In: Wilding N, Collins NM, Hammond PM, Webber JF

(Eds) Insect-fungus interactions. Academic Press, London: 121—

143. https://doi.org/10.1016/b978-0-12-751800-8.50011 -2

Beaver RA, Sittichaya W, Liu L-Y (2014) A synopsis of the scoly-

tine ambrosia beetles of Thailand (Coleoptera: Curculionidae:

Scolytinae). Zootaxa 3875: 1-82. https://doi.org/10.11646/zoot-

axa.3875.1.1

Beenken L, Brodtbeck T, De Marchi R (2020) First record of Erysiphe

corylacearum on Coiylus avellana in Switzerland and in central

Europe. New Disease Reports 41: 11. https://doi.org/10.5l97

/j.2044-0588.2020.041.011

Blackburn TM, Pysek P, Bacher S, Carlton JT, Duncan RP, Jarosik V,

Wilson JRU, Richardson DM (2011) A proposed unified framework

for biological invasions. Trends in Ecology and Evolution 26:

333-339. https://doi.Org/10.1016/j.tree.2011.03.023

Branco M,Nunes P, Roques A, Fernandes MR, Orazio C, Jactel H (2019)

Urban trees facilitate the establishment of non-native forest insects.

NeoBiota 52: 25^16. https://doi.org/10.3897/neobiota.52.36358

Breitenmoser S, Sanchez A, Chittaro Y (2022) Première mention de

Silvanus recticollis Reitter, 1876 (Coleoptera: Silvanidae) en Suisse.

Entomo Helvetica 15: 171-174.

Brockerhoff EG, Bain J, Kimberley M, Knizek M (2006) Intercep¬

tion frequency of exotic bark and ambrosia beetles (Coleoptera:

Scolytinae) and relationship with establishment in New Zealand and

worldwide. Canadian Journal of Forest Research 36(2): 289-298.

https://doi.org/10.1139/X05-250

Bruslel H (2012) Polytrap 2010: new "soft design" window flight trap

for saproxylic beetles. In: Jure M (Ed.) Saproxylic beetles in Europe:

monitoring, biology and conservation. Ljubljana, Slovenian Forestry

Institute, Silva Slovenica, 91-92.

Chittaro Y, Sanchez A, Szallies A, Gossner MM, Lâchât T (2023) On the

occurrence of relic populations of Pytho abieticola J. R. Sahlberg,

1875 in Switzerland (Coleoptera, Pythidae). Alpine Entomology 7:

1-11. https://doi.Org/10.3897/alpento.7.98799

Derron J, Bertossa M, Brunetti R, Colombi L (2005) Phénologie du vol

de la chrysomèle des racines du maïs (Diabrotica virgifera vitgiferà)
dans le sud des Alpes suisses. Revue Suisse Agricole 37(2): 61-64.

Dodelin B (2018) Cyclorhipidionfiukiense installé en Europe. Entomo-

Data. https://entomodata.wordpress.com/2018/04/24/cyclorhipid-

ion-fukiense-installe-en-europe/ [accessed on Is'December 2022]

Dodelin B. Saurat R (2017) Xyloterinus politus a traversé l'Atlantique.

https://entomodata.wordpress.com/2017/07/08/xyloterinus-poli-

tus-a-traverse-latlantique/ [accessed on 1 December 2022]

Essl F, Bacher S. Blackburn TM. Booy O. Brundu G. Brunei S, Cardoso

AC, Eschen R, Gallardo B. Galil B, Garcia-Berthou E. Genovesi

P. Groom Q, Harrower C, Hulme PE, Katsanevakis S, Kenis M,

Kühn 1. Kumschick S, Martinou AF, Nentwig W, O'Flynn C, Pagad

S, Pergl J, Pysek P, Rabitsch W, Richardson DM, Roques A, Roy

alpineentomology.pensoft.net



54 Sanchez, A, et al.: Three alien bark and ambrosia beetles new to Switzerland

HE, Scalera R, Schindler S, Seebens H, Vanderhoeven S, Vilà M,

Wilson JRU, Zenetos A, Jeschke .IM (2015) Crossing frontiers in

tackling pathways of biological invasions. Bioscience 65: 769-782.

https://doi.org/10.l093/biosci/biv082

EPPO (2017) First report of Popilliajaponica in Switzerland. European

and Mediterranean Plant Protection Organization (EPPO) Reporting

Service No. 09-2017:2017/2160.

EPPO (2020) Pest information sheet on Hypothenemus enidilus. In:

EPPO Study on the risk of bark and ambrosia beetles associated with

imported non-coniferous wood. EPPO Technical Document no. 1081 :

90-95. https://www.eppo.inl/media/uploaded_images/RESOURC-

ES/eppo_publ ications/TD-1081 _EPPO_Study_bark_ambrosia.pdf

Fiala T, Knizek M, Holusa J (2021) Continued eastward spread of the

invasive ambrosia beetle Cyclorhipidion bodoanum (Reitter, 1913)

in Europe and its distribution in the world. Biolnvasions Records

10(1): 65-73. https://doi.Org/10.3391/bir.202l.10.l.08

Flacio E, Engeler L, Tonolla M. Müller P (2016) Spread and establish¬

ment ofAedes albopictus in southern Switzerland between 2003 and

2014: an analysis of ovideposition data and weather conditions.

Parasites & Vectors 9: 304. https://doi.org/10J 186/s 13071-016-1577-3

Polmer O. Black M, Hoeh W, Lutz R, Vrijenhoek R (1994) DNA prim¬

ers for amplification of mitochondrial cytochrome c oxidase subunit
I from diverse metazoaninvertebrates. Molecular Marine Biology
and Biotechnology 3(5): 294-299.

Forster B, CastcllazziT, Colombi L, Fürst E, Marazzi C, Meier F, Tettamanti

G, Moretto G (2009) Die Edelkaslaniengallwespe Dryocosmus ku-

riphilus (Yasumatsu) (Hymenoptera, Cynipidae) tritt erstmals in der

Südschweiz auf. Mitteilungen der Schweizerischen Entomologischen

Gesellschaft 82: 271-279. https://doi.org/10.5169/seals-402995

FujiiT, Toyoura K, UdaT, Kasamatsu S (2020) Theoretical Study on Pro¬

ton DilTusivity in Y-Doped BaZr03 with Realistic Dopant Configurations.

ChemRxiv 23(10): 1-33. [Preprint., June 11,2020] [accessed

2020 August 14] https://doi.org/10.26434/chemrxiv.13193858.v2

Galko .1, Dzurenko M, Ranger C, Kulfan J, Kula E, Nikolov C, Zubrik M,

Zach P (2018) Distribution, habitat preference, and management of the

invasive ambrosia beetle Xylosaiidrus gennanus (Coleoptera: Curculi-

otiidae, Scolytinae) in European forests with an emphasis on the West

Carpathians. Forests 10(1): 10. https://doi.org/10.3390/fl0010010

Garonna AP. Dole SA, Saracino A, Mazzoleni S, Cristinzio G (2012)

First record of the black twig borer Xylosandrus compactes (Eich-

hoff) (Coleoptera: Cureulionidae, Scolytinae) from Europe. Zootaxa

3251(1): 64-68. https://doi.Org/10.U646/zootaxa.3251.l.5

GBIF.org [23 February 2023] (2023) GB1F Occurrence Download.

https://doi.org/10.15468/dl.27x8n4

Gebhardt H (2014) Erstfund des Ambrosiakäfers Cyclorhipidion pel-
liculosum (Eickhoff) in Deutschland (Coleoptera, Cureulionidae,

Scolytinae). Mitteilungen des Entomologischen Vereins Stuttgart

49: 67-69.

Gebhardt H, Doerfler 1 (2018) Erster Nachweis von Xyloterinus politns

(Say, 1826) (Coleoptera, Cureulionidae, Scolytinae) in Deutschland.

Mitteilungen des Entomologischen Vereins Stuttgart 53: 61-63.

Hawkins CL. Bacher S. Essl F. Hulme PE. Jeschke JM, Kühn

I, Kumschick S, Nentwig W. Pergl J, Pysek P. Rabitsch W,

Richardson DM. Vilà M. Wilson JRU. Getiovesi P. Blackburn

TM (2015) Framework and guidelines for implementing the

proposed 1UCN Environmental Impact Classification for Alien Taxa

(E1CAT). Diversity and Distributions 21: 1360-1363. https://doi.

org/10.1111/ddi. 12379

Hoebeke ER, Rabaglia RJ, Knizek M, Weaver JS (2018) First records of

Cyclorhipidionfukiense (Eggers) (Coleoptera: Cureulionidae: Scolytinae:

Xyleborini), an ambrosia beetle native to Asia, in North America.

Zootaxa 4394: 243-250. https://doi.Org/10.l 1646/zootaxa.4394.2.7

Huang YT, Hulcr J, Johnson AJ, Lucky A (2016) A Bark Beetle

Hypothenemus eruditus Westwood (1836) (Insecta: Coleoptera:

Cureulionidae: Scolytinae). EDIS 8: 1-5. https://doi.org/10.32473/

edis-inl 147-2016

Hulme PE, Roy DB, Cunha T, Larsson T-B (2009) A pan-European in¬

ventory of alien species: rationale, implementation and implications

for managing biological invasions. In: Daisie (Ed.) The Handbook of

European Alien Species. Invading Nature - Springer Series in Invasion

Ecology 3: 1-14. https://doi.org/10.1007/978-l-4020-8280-l_l

Inward D (2020) Three new species of ambrosia beetles established in

Great Britain illustrate unresolved risks from imported wood. Journal

of Pest Science 93(1): 117-126. https://doi.org/10.1007/sl0340-

019-01137-1

Johnson AJ, Hulcr J, Knizek M, Atkinson TH, Mandelshtam MY, Smith

SM, Cognato AI, Park S, Li Y, Jordal BH (2020) Revision of the

bark beetle genera within the former Cryphalini (Cureulionidae:

Scolytinae). Insect Systematics and Diversity 4(3): 1-81. https://

doi.org/10.1093/isd/ixaa002

Kambestad M, Kirkendall LR, Knutsen IL, Jordal BH (2017) Cryptic
and pseudo-cryptic diversity in the world's most common bark bee-

tle-Hypothenemus eruditus. Organisms Diversity & Evolution 17:

633-652. https://d0i.0rg/l0.1007/s 13127-017-0334-6

Kirkendall L, Odegaard F (2007) Ongoing invasions of old-growth

tropical forests: establishment of three incestuous beetle species in

Central America. Zootaxa 1588: 53-62. https://doi.org/10.11646/

zootaxa. 1588.1.3

Kirkendall L, Faccoli M (2010) Bark beetles and pinhole borers (Cur¬

eulionidae, Scolytinae, Platypodinae) alien to Europe. ZooKeys 56:

227-251. https://doi.org/10.3897/zookeys.56.529

Lantschner MV, Corley J, Liebhold A (2020) Drivers of global Sco¬

lytinae invasion patterns. Ecological Applications 30(5): 1-12.

https://doi.org/] 0.1002/eap.2103

Lopez Romero S, Rornon OchoaP, iturrondobeitia Bilbao JC,Goldaracena

Lafuente A (2007) Los escolitidos de las coniferas del Pais Vasco:

guia practica para su identification y control. Eusko Jaurlaritzaren

Argitalpen Zerbitzu Nagusia, Servicio Central de Publicaciones del

Gobierno Vasco. Donostia-San Sebastian, Vitoria-Gasteiz, 198 pp.

Mandelshtam MYu, Yakushkin EA, Petrov AV (2018) Oriental ambro¬

sia beetles (Coleoptera: Cureulionidae: Scolytinae): new inhabitants

of Primorsky krai in Russia. Russian Journal of Biological Invasions

9(4): 355-365. https://doi.Org/10.l 134/S2075111718040082

Mandelshtam MYu, Yakushkin EA. Kovalenko YaN, Petrov AV (2022)

New Invasive Hypothenemus Westwood, 1834 (Coleoptera,

Cureulionidae: Scolytinae) species in the Caucasus and in the Southern

Primorskii Territory, Russia. Entomological Review 102: 485—491.

https://doi.org/10.1134/s0013873822040078

Mangili S, Schönenberger N, Frey D (2016) Ritrovamento di tre specie

vegetali nuove per la Svizzera e di un taxon raro considerato re-

gionalmente scomparso. Bolletino délia Société Ticinese di Scienze

Naturali 104: 29-36.

Marchioro M, Faccoli M, Dal Cortivo M. Branco M, Roques A, Garcia

A, Ruzzier E (2022) New species and new records of exotic Scolytinae

(Coleoptera, Cureulionidae) in Europe. Biodiversity Data Journal

10: e93995. https://doi.org/10.3897/BDJ.10.e93995

alpineentomology.pensoft.net



Alpine Entomology 7 2023, 45-55 55

Masutti L (1968) Notizie sulla distribuzione in Italia de\VHypothenemus

eruditus Westwood (Coleoplera, Scolytidae). Annali Museo

Civico Storia Naturale Genova 77: 360-370.

Mayers CG, Harrington TC, Biedermann PHW (2022) Mycangia de-

fine the diverse ambrosia beetle-fungus symbioses. In: Schultz TR,

Gawne R, Peregrine PN (Eds) The Convergent Evolution of
Agriculture in Humans and Insects, The MIT Press, Cambridge, MA,
105-142. https://doi.org/!0.7551/mitpress/13600.003.0013

Mifsud D, Knizek M (2009) The Bark Beetles (Coleoptera: Scolytidae)

of the Maltese Islands (Central Mediterranean). Bulletin of the

Entomological Society of Malta 2: 25-52.

Noblecourt T (2004) Note sur les Coléoptères Scolytidae : espèces rare

sou peu communes en France. Le Coléoptériste 7(1): 33-36.

OFEV [Ed.] (2022) Espèces exotiques en Suisse. Aperçu des espèces

exotiques et de leurs conséquences. Ire édition actualisée 2022. Ire

parution 2006. Office fédéral de l'environnement, Berne. Connaissance

de l'environnement no 2220, 62 pp.

Pereira HM, Leadley PW, Proença V, Alkemade R, Scharlemann .IP,

Fernandez-Manjarrés JF, Araûjo MB, Balvanera P, Biggs R, Cheung

WWL, Chini L, Cooper HD, Gilman EL, Guénette S, Hurtt GC,

Huntington HP, Mace GM, Oberdorlf T, Revenga C. Rodrigues P,

Scheies R.l, Sumaila UR, Walpole M (2010) Scenarios for global

biodiversity in the 21" century. Science 330: 1496-1501. https://doi.

org/10.1126/science. 1196624

Prospéra S, Rigling D (2012) Invasion genetics of the chestnut blight

fungus Cryphonectria parasitica in Switzerland. Phytopathology

102(1): 73-82. https://doi.org/10.1094/PHYTO-02-l 1-0055

Pureswaran DS, Meurisse N, Rassali D, Liebhold AM, Faccoli M

(2022) Climate change and invasions by nonnative bark and

ambrosia beetles. In: Gandhi K, Hofstetter R (Eds) Bark beetle

management, ecology, and climate change. Academic Press, Cambridge,

438 pp. https://doi.org/10.1016/b978-0-12-822145-7.00002-7

Ragusa E (1924) Gli Ipidae délia Sicilia. Bollettino Società Entomolog¬

ien ltaliana 56: 114-118.

Ribeiro Correia .IP, Prospéra S, Beenken L, Biedermann PHW, Blaser S,

Chittaro Y, Frey D, Holling D, Kaya SO, Knizek M, Mittelstrass J,

Branco M, Ruffner B, Sanchez A, Brockerhoff EG (2023[in prep.])

Detection of Anisandrus maiche (Coleoptera: Curculionidae, Sco-

lytinae) and its associated ambrosia fungus in Switzerland. bioRxiv.

[Preprint] April 3, 2023. https://doi.org/10.1101/2023.03.30.534995

Roques A, Shi J, Auger-Rozenberg M-A, Ren L, Augustin S, Luo Y-q

(2020) Are invasive patterns of non-native insects related to woody

plants differing between Europe and China? Frontiers in Forests and

Global Change 2: 91. https://doi.org/10.3389/ffgc.2019.0009I

Ruzzier E, Bani L, Cavaletto G, Faccoli M, Rassati D (2022) Anisandrus

maiche Kurentzov (Curculionidae: Scolytinae), an Asian species recently

introduced and now widely established in Northern Italy. Biolnva-

sions Records 11(3): 652-658. https://doi.org/10.3391/bir.2022.11.3.07

Ruzzier E. Ortis G, Vallotto D, Faccoli M, Martinez-Sanudo 1, Marchioro

M (2023) The first lull host plant dataset of Curculionidae Scolytinae

of the world: tribe Xyleborini LeConte, 1876. Scientific Data 10:

166. https://doi.org/10.1038/s41597-023-02083-5

Sanchez A, Chittaro Y, Bense U (2021 Redécouverte d'Eustrophus der-

mestoides (Fabricius, 1792) en Suisse (Coleoptera, Tetratomidae).

Entomo Helvetica 14: 131-134,

Sanchez A, Chittaro Y, Germann C, Knizek M (2020) Annotated check¬

list of Scolytinae and Platypodinae (Coleoptera, Curculionidae) of
Switzerland. Alpine Entomology 4: 81-97. https://doi.org/10.3897/

alpento.4.50440

Sauvard D, Branco M, Lakatos F, Faccoli M, Kirkendall L (2010) Weevils

and Bark Beetles (Coleoptera, Curculionoidea). Chapter 8.2. In:

Roques A et al. (Eds) Alien terrestrial arthropods of Europe. BioRisk

4(1): 219-266. https://doi.Org/10.3897/biorisk.4.64

Schönenberger N, Röthlisberger J, Carraro G (2014) La flora esotica

del Cantone Ticino (Svizzera). Bollettino délia Società Ticinese di

Scienze Naturali 102: 13-30.

Seebens H, Blackburn TM, Dyer EE, Genovesi P, Hulme PE, Jeschke

.IM, Pagad S, Pysek P, Winter M, Arianoutsou M, Bacher S, Blasius

B, Brundu G, Capinha C, Celesti-Grapow L, Dawson W, Dullinger

S, Fuentes N, Jäger H, Kartesz J, Kenis M, Kreit H, Kühn I, Lenzner

B, Liebhold A, Mosena A, Moser D, Nishino M, Pearman D, Pergl

J, Rabitsch W, Rojas-Sandoval J, Roques A, Rorke S, Rossinelli S,

Roy HE, Scalera R, Schindler S, Stajerovâ K, Tokarska-Guzik B,

vanKleunen M, Walker K, Weigelt P, YamanakaT, Essl F (2017) No

saturation in the accumulation of alien species worldwide. Nature

Communication 8(1): 14435. https://doi.org/10.l038/ncommsl4435

Simberloff D, Martin JL, Genovesi P, Maris V, Wardle DA, Aronson J,

Courchamp F, Galil B, Garcia-Berthou E, Pascal M, Pysek P. Sou-

sa R, Tabacchi E, Vilà M (2013) Impacts of biological invasions:

What's what and the way forward. Trends in Ecology and Evolution

28: 58-66. https://doi.Org/10.1016/j.tree.2012.07.013

Smith SM, Beaver RA, Cognato AI (2020) A monograph of the Xyle¬

borini (Coleoptera, Curculionidae, Scolytinae) of the Indochinese

Peninsula (except Malaysia) and China. ZooKeys 983: 1-442.

https://doi.org/10.3897/zookeys.983.52630

Turner CR, Beaver RA (2015) Hypothenemus eruditus Westwood and

Hypothenemus seriatus (Eickhoff) (Curculionidae: Scolytinae: Cry-

phalini) in Britain. The Coleopterist 24(1): 12-15.

Tuncer C, Knizek M, Hulcr J (2017) Scolytinae in hazelnut orchards of
Turkey: clarification of species and identification key (Coleoptera,

Curculionidae). ZooKeys 710: 65-76. https://doi.org/10.3897/zoo-

keys.710.15047

Urvois T, Auger-Rozenberg MA, Roques A, Rossi JP, Kerdelhue

C (2021) Climate change impact on the potential geographical

distribution of two invading Xylosandrus ambrosia beetles.

Scientific Reports 11: 1339. https://doi.org/10.1038/s41598-020-

80157-9

Vega FE, Infante F, Johnson AJ (2015) The genus Hypothenemus, with

emphasis on H. hampei, the coffee berry borer. In: Vega FE,

Hofstetter RW (Eds) Bark Beetles, Biology and Ecology of Native and

Invasive Species (lsl edn.), Elsevier, London, 427-494. https://doi.

org/10.1016/B978-0-12-417156-5.00011 -3

Wood SL (1977) Introduced and exported American Scolytidae (Cole¬

optera). Great Basin Naturalist 37: 67-74.

Wood SL, Bright DE (1992) A catalog of Scolytidae and Platypodidae

(Coleoptera), Part 2: Taxonomic index (Vol. A & Vol. B). Great

Basin Naturalist Memoirs 13: 1-1553.

Wood SL (2007) Bark and ambrosia beetles of South America

(Coleoptera: Scolytidae). Monte L. Bean Science Museum. Provo,

Utah, 900 pp.

alpineentomology.pensoft.net




	Three alien bark and ambrosia beetles (Coleoptera, Curculionidae, Scolytinae) new to Switzerland

