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Abstract

Several adults and larvae of Pytho abieticola were discovered in 2021 and 2022 at three different localities in two regions of
Switzerland, the Jura mountains and the Swiss National Park in the Eastern Alps. This very rare saproxylic beetle has not been
detected in Switzerland so far. Considered a relict of primeval forests, it is in strong decline or has already disappeared from large
arcas of Central Europe. The isolated Swiss populations are the westernmost in its distributional range. Information on the ecology
and distribution of P. abieticola in Switzerland and Europe is provided and criteria to distinguish P. abieticola from the congeneric

and syntopic P. depressus are defined.
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Introduction

Within the family Pythidae, the genus Pyzho Latreille, 1796
includes ten species, six of which are found in the Palaearctic
region (Hava and Zahradnik 2021). All species of the genus
are saproxylic, with larvae and adults living under the bark
of dead conifers (Pollock 1991). Three of them occur in
Europe: Pytho depressus (Linnaeus, 1767), which is fairly
widespread, and the rare P. abieticola J. R. Sahlberg, 1875
and P, kolwensis C. R. Sahlberg, 1833, which mainly occur
in Fennoscandia and Russia (Pollock 2008, 2020). In Central
Europe, P abieticola is only represented by very isolated
populations. Its sharp decline, relict distribution, and specific
ecological requirements justify its presence on the list of
primeval forest relict species of Central Europe in category
1, which includes species restricted to a few remnants of
natural forests (Eckelt et al. 2017).

In Switzerland, only P. depressus was known until
now (Chittaro and Sanchez 2016). However, in 2021 and
2022, several specimens of P. abieticola were found at
different localities. These first Swiss data are presented
here and the situation of the species in Europe is dis-
cussed. Furthermore, information on its ecology and
identification criteria are provided.

Materials and methods

In 2021 and 2022, the authors carried out different in-
dependent inventories of saproxylic beetles at three
localities in Switzerland (the precise locations of these
sensitive sites are not provided here, but the data have
been deposited in the national database info fauna,
www.infofauna.ch).

Copyright Yannick Chittaro et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Ponts-de-Martel Valley

This site is located in the Ponts-de-Martel Valley in the
canton of Neuchatel, in the heart of the Jura mountains.
It is a peat bog of national importance, located about
1000 m above sea level. Scattered stands of birch (Betula
pendula Roth, B. pubescens Ehrh., B. nana L.) are present
(Fig. 1A) but the site also includes denser forest areas
consisting largely of Swiss mountain pine (Pinus mugo
uncinata (DC.) Domin), and spruce (Picea abies (L.)
H. Karst.) (Fig. 1B). These coniferous forests have ex-
isted for a long time: they were already marked on the
first edition of the Siegfried National Map published in
1886 (Federal Office of Topography swisstopo; Journey
through time — Topographic maps) and possibly also on
the Dufour map of 1849 (but the symbolism used at that
time was not always clear).

Between April and September 2022, ten “Polytrap”
flight interception traps (Brustel 2012) were placed in
different forest associations (according to Richard 1961),
in particular in Pino mugo-sphagnetum (climax forest
association of the peat bogs) and in Sphagno-piceetum
betuletosum (sphagnum-rich waterlogged spruce forests,
typical of undisturbed peat bog belts).

Saignelégier region

This site is located in the region of Saignelégier in the
canton of Jura, about 40 km from the Ponts-de-Martel
Valley. It is also a peat bog of national importance. Sit-
uated at about 1000 m a.s.l., its vegetation is identical
to that of the first site (Fig. 2) and also shows signifi-
cant temporal continuity. This site was studied precisely
because it was very similar to the first one, which had
proved to be of great faunistic interest. Here, research
was conducted for only one day in the fall. Larvae and
adults in pupal cells of Pytho species were searched for
under the bark of spruce (Fig. 2) and Swiss mountain
pine logs.

Swiss National Park

The third record site is the Swiss National Park in the
castern Alps of Switzerland, a high-altitude region near
the borders with Austria and Italy. The Swiss National
Park is a strict nature reserve left to its own natural de-
velopment (no habitat management since 1914 (Parolini
2012)). One third of its 170 km® area is forested (Baur
and Scheurer 2014). The higher elevations and south-
ern slopes are dominated by Swiss mountain pine, in-
terspersed with Arolla pine (Pinus cembra L.), while in
the lower and northern exposed parts spruce, Scots pine
(Pinus sylvestris L.) and European larch (Larix decidua
Mill.) are the main forest-forming trees.

Sampling sites investigated with “Polytrap™ flight in-
terception traps were established in various regions of
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the national park in 2021 and 2022, e.g. at Plan Prasp6l
(1650 m a.s.l., Fig. 3, from May to August 2021) and in
various mountain spruce sites such as Stabelchod (1900
m a.s.l., from May to August 2021 and 2022). Several
days each year were also spent actively searching for
individuals to supplement the list of species obtained

by trapping.

Results

A total of 29 adults and several dozen larvae of Pytho
abieticola (Figs 5,7) were found in 2021 and 2022 at the three
sampled localities. The species is new to the Swiss fauna.

Ponts-de-Martel Valley

SWITZERLAND * 3 &, Neuchatel, Ponts-de-Martel Valley,
1000 m a.s.1, 29 Apr.—23 May 2022 (2 &) and 23 May—22
Jun. 2022 (1 &), Chittaro Y. leg., flight interception traps,
Chittaro Y. coll.

These specimens were intercepted at three trap sites
about 50 m apart in the Sphagno-piceetum betuletosum
forest association. The traps were placed near trunks
of cut Swiss mountain pine and spruce that had been
felled in previous years (to limit public access to this
site) and placed on the ground. The traps were hung
directly on spruce trees, including one on a dead
standing tree.

Further searches in the summer and autumn in the im-
mediate vicinity of the traps where adults had been cap-
tured revealed several dozen larvae as well as about ten
adults of the congeneric P. depressus in pupal cells under
the bark of pine and spruce logs on the ground, but no
other pre-imaginal stages (larvae and pupae) or adults of
P. abieticola were found.

Saignelégier region

SWITZERLAND ¢ 1 &, 1 @, Jura, Saignelégier region,
970 m a.s.l., 20 Oct. 2022, Sanchez A. and Chittaro Y.
leg. and coll., under decayed bark of a spruce trunk.

Both specimens were found in a small spruce forest at
the edge of a peat bog (Sphagno-piceetum betuletosum
forest association). They were in pupal cells under the
bark of a spruce trunk of about 30 cm diameter, cut in
previous years along a forest path and partially lying
above the ground, supported by its branches. The bark
was missing for about one half of the length of the
trunk (Figs 2, 4). The remaining bark could be easily
detached by hand. Eight specimens of P depressus
were also found under the same bark (Fig. 4), as well as
several specimens of Ips typographus (Linnaeus, 1758)
(Curculionidae), Rhagium inquisitor (Linnaeus, 1758)
(Cerambycidae) and Rhizophagus dispar (Paykull,
1800) (Monotomidae).
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Figure 1. General views of the study site of the Ponts-de-Martel Valley. A. Deciduous forest clusters, mainly composed of birch;

B. Denser forest areas composed of Swiss mountain pine and spruce. (Photos: A. Sanchez).

Figure 2. General view of the study site in the region of Saignelégier. (Photo: A. Sanchez).

Swiss National Park.

SWITZERLAND, Grisons, Swiss National Park ¢ 8 (7,
6 ¢, Plan Praspol, 1680 m a.s.l., 2-23 Jun. 2021, WSL
leg., flight interception traps » 1 &, 1 ¢, Stabelchod,
1900 m a.s.l., 28 May—17 Jun. 2021 (1 &), 17 Jun.—7
Jul. 2021 (1 ), Abenis AG leg., flight interception traps
« 1 3,19, several larvae, Laj dad Ova Spin, southeastern

end, 1670 m a.s.l., 18 May 2022, Szallies A. leg., under
decayed bark of Swiss mountain pine * 5 4, 1 ©, sever-
al larvae, Plan Praspdl, slope towards Laj dad Ova Spin,
1670 m a.s.l., 12 Oct. 2022, Szallies A. leg., under de-
cayed bark of three different spruce trees of about 25 cm
diameter. Voucher specimen will be deposited in the col-
lections of A. Szallies, the Biindner Naturmuseum Chur
and the Naturhistorisches Museum Basel.

alpineentomology.pensoft.net



Chittaro, Y. et al.: Pytho abieticola in Switzerland

Figure 4. A. Spruce trunk in the Saignelégier region where adults of P. abieticola and P. depressus were found under the bark;

B. A close-up to show the appearance under the bark. (Photos: A. Sanchez).

At Plan Praspol, the specimens were sampled in 5 of
11 installed polytraps running from May to August 2021.
Four of these 5 traps were installed at sites with high
amount of lying and standing dead wood (Fig. 3). At Sta-
belchod, a Swiss mountain pine forest with a southern
exposure, no additional specimens were found, despite an
intensive active search, and it is likely that the trapped
specimens originated in the wetter neighbouring forests.

alpineentomology.pensoft.net

The four trees with larvae of P. abieticola (three spruce
and one Swiss mountain pine) were lying horizontally
just above ground in a very humid and moist environment
on the steep slope to the Spdl stream near Laj dad Ova
Spin. The bark was heavily infested with fungi and no
other beetle species were present. In the areas above the
wet steep Spdl slope, only P. depressus was found, which
apparently lives in drier habitats with fewer fungi.
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Discussion
Diagnosis

and Zahradnik (2021). Pytho abieticola differs from
P. depressus on the basis of several characters, the most
relevant of which are listed below:

Identification keys for adults of Pytho species were
proposed by Kaszab (1969), Burakowski (1976),
lablokoff-Khnzorian (1985), Pollock (1991) and Hava

1 Body black, elytra black without any metallic lustre, brown when immature. Abdomen blackish or brown, sometimes
dark reddish. Pronotum more evenly rounded, its greatest width at midlength (Fig. 5). Aedeagus short, with short
parameres (Fig. 6A). Last segment of maxillary palpi hardly widened (Fig. 6C). Labrum 2.5 times wider than long. Small
body SiZe (7=11 MM tiiiiiiiiiiiiiiii e P. abieticola (Fig. 5A, B)

- Body black, elytra with blue or green metallic lustre, sometimes testaceous or bicoloured, very rarely black or brown.
Abdomen yellowish. Pronotum unevenly rounded, its greatest width well before the middle, in the upper third (Fig. 5).
Aedeagus long with long parameres (Fig. 6B). Last segment of maxillary palpi enlarged (Fig. 6D). Labrum three times
wider than long. Large body size (7-16 mm, but usually 10-14 mim).........cocvvveriririrrireriiiiiiinnens P. depressus (Fig. 5C, D)

Identification keys of larvae are provided by Bura-
kowski (1976), lablokoff-Khnzorian (1985) and Pol-
lock (1991). These are modified below to discriminate

P. abieticola larvae from those of P depressus.
Additional criteria were provided by Siitonen J.
(pers. comm.).

1 Inner margin of urogomphi arched with two teeth, the anterior (closer to base) twice as large as the posterior (closer
to tip). Posterior margin of tergite 9 with 7-9 (mostly 8) tubercles of different sizes which are unevenly spaced, so
that the middle pair of teeth is further from the group of three other teeth (Fig. 7C). The tips of tubercles are directed
backwards (Fig. 7E). Abdominal terga 1-8 mesally with paired, raised, parabasal ridge processes weakly marked and
short, occupying less than one-fifth of the length of the terga (Fig. 7A). The chitin plate (urogomphal lip) between the
urogomphi is slightly curved, often slightly incurved in the middle. Body greyish pale, reaching 18-28 mm (according to
[abloKoff-KRNZOKAN (1985)) . ... ittt ittt e e e e e e e e P. abieticola (Fig. 7A)

- Inner margin of urogomphi arched, each urogomphus with two small, equal teeth. Posterior margin of tergite 9 with
11-16 (mostly 12) almost identical tubercles, arranged in a regular and very smoothly curved arc (Fig. 7D). The tips of
tubercles are directed forwards (Fig. 7F). Abdominal terga 1-8 mesally with paired, raised, parabasal ridge processes,
clearly marked, occupying one third of the length of the terga (Fig. 7B). The chitin plate (urogomphal lip) between the

urogomphi straight-edged. Body yellowish pale, reaching 22-30 mm ..........oovvivviiviiviiiiiiiiiiiiiiiinns P. depressus (Fig. 7B)

Distribution and status

To place our records in a broader geographical context,
we sought as much data as possible. Data published
on GBIF.org (2022), which are very complete for
Fennoscandia and Austria, were used as a basis.
Additionally, we searched for further data from
various Central European publications. Other data
certainly exist in museums or in scattered publications,
but the map below (Fig. 8) gives a good overview of
the general distribution of P abieticola in Europe.
Although data for the Eastern Palaearctic region is
scarce, the species appears to be widespread in Russia,
from Karelia (Painter et al. 2007; Laaksonen et al.
2008) to Yakutia (now Republic of Sakha) (lablokoff-
Khnzorian 1985). A few localities were mentioned, for
example, in Sergeeva and Stolbov (2020) and Yuferev
(1986). Pytho abieticola also occurs in northern China
(Painter et al. 2007).

In the Fennoscandinavian countries, the species is
widespread in Sweden (SLU Artdatabanken 2022) and
Finland (Rassi et al. 2015, and laji.fi), while it is rare in
Norway, where its distribution is restricted to the eastern-
most part near the Swedish border.

In the Baltic States, its presence was recently con-
firmed in Estonia using flight interception traps in old-
growth forests (Roosileht U., pers. comm.; unpublished
data). The species is not known in Latvia or Lithuania
and its occurrence is considered unlikely (Telnov D.,
pers. comm.).

In Central Europe, the species has a relict distribution
in isolated populations, often occurring in mountains
(Iablokoff-Khnzorian 1985). In Poland, Kubisz et al.
(2014) give a few localities and state that it is a rare species
with a scattered distribution, a situation identical to that
in the Czech Republic (Horion 1956; Heyrovsky 1960;
Strecek 1988; Vavra and Stanovsky 2013; Hordk 2017).
In Slovakia, the only known record is mentioned by Svec
(1984). In Austria, only a few old records are known (Reit-
ter 1892; Franz 1974), the last from 1909. In Germany, the
only known record dates to 1959 (“Kreuzlinger Forst bei
Miinchen von M. Hiither” in Horion 1960). However, this
observation is considered doubtful, as it is not supported
by a specimen in the Hiither collection in the Zoologische
Staatssammlung Miinchen (Hendrich L., pers. comm.).
Furthermore, it purportedly comes from an unsuitable for-
est site where the congeneric species P. depressus occurs
(Bussler H. and Fuchs H., pers. comm.).

alpineentomology.pensoft.net
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5 mm

Figure 5. Habitus of A. P. abieticola male (Ponts-de-Martel Valley); B. P. abieticola female (Swiss National Park); C. P. depressus
female (Ponts-de-Martel Valley); D. P. depressus male (Ponts-de-Martel Valley). (Photos: A. Sanchez).

alpineentomology.pensoft.net
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1 mm

0.5 mm

Figure 6. Male genitalia in ventral view of A. Pabieticola and B. P.depressus. Last segment of maxillary palpi of C. Pabieticola

and D. Pdepressus. (Photos: A. Szallies and A. Sanchez)

The discovery of P abieticola in Switzerland signifi-
cantly extends the limit of its range westward (Fig. 8).
The Swiss records are also among the few recent (post-
2000) known from Central Europe.

Ecology

While the ecological requirements of the at least partially
sympatric species P. kolwensis are relatively well known
(see e.g. Burakowski 1962; Siitonen and Saaristo 2000),
those of P. abieticola are still incomplete and some infor-
mation in the literature is even contradictory.

Pytho abieticola is associated with spruce forests,
often in primeval forest areas (Burakowski et al. 1987;
Hordk 2017), and usually inhabits swampy sites (Saalas
1917, 1923). According to Saalas (1917, 1923) and
Pollock (1991), P. abieticola is exclusively a spruce-
associated beetle, but data on Pinus and Abies are also
reported (Koch 1989), although the accuracy of these data
is unknown. With its flattened and flexible body perfectly
adapted to subcortical life (Burakowski 1976), the larva
develops under the bark of fallen trees of medium or
small size (7-18 cm diameter according to Saalas 1923
and Burakowski et al. 1987, 6-25 cm according to
Saalas 1917), that are freshly dead (within the last few
years). According to Pollock (1991), the logs used by
the different Pytho species are probably only suitable for
4-10 years. Pytho abieticola often lives in older and drier
trees than the other two European Pytho species, although
all three species are sometimes found on the same tree
(Siitonen J., pers. comm.). Fallen trees favourable to
P. abieticola lie horizontally (Saalas 1917) and ideally
are not in direct contact with the ground (Saalas 1923;
Burakowski et al. 1987; Siitonen J., pers. comm.). This

happens, for example, when trees are broken or uprooted
by the wind (Burakowski 1976) and are then supported
by their branches. Saalas (1923) stated that he was not
aware of any findings of the species on standing dead
trees, which is generally also true for other Pytho species
(Pollock 1991). Favourable logs are not in dense forest but
in semi-shaded or open places (Siitonen J., pers. comm).
Generally, the dry bark has already partially loosened and
is easily detached in pieces (Siitonen J., pers. comm).

Like other species of the genus, P. abieticola, ac-
cording to Saalas (1923), uses trees previously col-
onised by bark beetles (Curculionidae, Scolytinae), es-
pecially Pityogenes chalcographus (Linnaeus, 1760),
Polygraphus spp. and Hylastes spp. The larvae likely
feed principally on the decaying cambial-phloem layer
that remains after the other insects have left the layer. Al-
though some literature sources (e.g. Koch 1989) classify
P. abieticola as zoophagous, it is indeed more likely that
its larvae feed primarily on decaying wood and fungi, as
has been shown for P. depressus (Andersen and Nilssen
1978; Smith and Sears 1982; Watt 1987; Pollock 1991;
Vazquez 1993). However, they are probably also oppor-
tunistic and cases of cannibalism between P. abieticola
larvae have been reported (Sahlberg 1875; Saalas 1923).
They can easily be reared following the recommenda-
tions of Andersen and Nilssen (1978) and Pollock (1988).

Larval development probably takes several years (at
least three, according to Burakowski et al. 1987), and
larvae of various size can be found throughout the year
(Saalas 1923). Pupation takes place between the second
half of July and the first half of September (Burakowski
et al. 1987). The pupal stage lasts about two weeks (Sahl-
berg 1875). The adults overwinter in pupal cells under
bark. They are most easily found during this period, be-
fore emerging in spring, primarily in April and May.

alpineentomology.pensoft.net
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5mm

Figure 7. Larvae of A. P. abieticola (from Swiss National Park)
and B. P, depressus (from Ponts-de-Martel Valley). Dorsal view
(C, D) and lateral view (E, F) of tergite 9 of the same larvae.
(Photos: A. Sanchez).

Our catches fit well into this general framework, as our
sites in the Jura mountains were in spruce forests bor-
dering peat bogs. The specimens were found in relatively

alpineentomology.pensoft.net

open forest areas where some logs had been mechanically
felled in previous years and were lying above the ground.
In the Swiss National Park, most of the specimens were
also found in particularly humid environments, especial-
ly on the steep slope to the Spdl stream. All larvae were
found on trees lying horizontally just above the ground.
Although most of our subcortical findings of larvae and
adults of P. abieticola were made on spruce, as reported
in the literature, we were also able to confirm the use of
Swiss mountain pine as a host species, at least occasion-
ally. In our three Swiss localities, we could also find the
more widespread P, depressus in more or less close prox-
imity to P. abieticola (in the Saignelégier region, they
were even found on the same log). Both species are thus
sympatric in the study area, a coexistence that has already
been reported, e.g. in the primeval forest of Bialowieza
(Kubisz et al. 2014).

Status and threats

Pytho abieticola is in severe decline in Fennoscandia and
even more so in Central Europe. With the exception of
Finland, where it is only considered ‘Near Threatened NT’
(Malmberg et al. 2019), it is thus threatened (or regionally
extinct) in all European countries where it occurs
(respectively occured). It is considered ‘Vulnerable VU’
in Sweden (SLU Artdatabanken 2020), ‘Endangered EN’
in Poland (Pawtowski et al. 2002), ‘Critically Endangered
CR’ in the Czech Republic (Horak 2017) and in Norway
(Ddegaard et al. 2021), and ‘Regionally Extinct RE’
in Austria (Jiach et al. 1994) and in Germany (Schmidl
et al. 2021), even though its occurrence in Germany is
questionable. While it was not possible to find information
on its threat status in Russia, the species is not mentioned
in the Slovakian Red List (Holecova and Franc 2001). At
the global scale, the species is considered ‘Least concern
LC’ by Pettersson et al. (2010), probably assuming that
its situation is better in Western Russia, where a large
part of P abieticola populations certainly occur. This
assumption seems to be confirmed by the results obtained
by Laaksonen et al. (2008), who showed that Karelian
forests in Russia, where forest management was very
limited until recently, were better preserved (and less
fragmented), and therefore harboured more populations
of P. abieticola (and even more of P. kolwensis) than
forests in neighbouring Finland. However, the global
status of P. abieticola is under revision and the species
will certainly be classified as threatened in the next
European Red List (Dodelin B., pers. comm.).
Degradation and destruction of natural forests through
intensive logging and the resulting fragmentation of hab-
itat represent the greatest threat to the species. Like all
other species of the genus, P. abieticola occurs only in
old-growth forest areas and requires continuous spatial
and temporal availability of large amounts of dead wood,
which qualifies it as a typical “Primeval forest relict”
species (Eckelt et al. 2017). In the case of P. abieticola,
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Figure 8. Distribution of Pytho abieticola in Europe, with a close-up of Switzerland (in blue: observations before 2000; in red: ob-

servations since 2000). Swiss localities are indicated by stars. The species is also widespread in Russia and reaches northern China,
but data are scarce. (Made with Natural Earth. Free vector and raster map data @ naturalearthdata.com).

the required resources are very specific: small to medi-
um-sized spruce logs, with already partially loosened dry
bark, that are elevated off the ground in semi-shaded or
open spaces. Moreover, they quickly (after only a few
years) become unsuitable for the species, for example
when the bark becomes too loose, or the trunks reach a
more advanced stage of decay. Thus, these resources must
be regularly “renewed” and constantly available. Since
the species can also colonise trees felled mechanically,
effective measures to promote P. abieticola can simply be
established even if favourable dead wood (i.e. naturally
fallen) is lacking. Following our observations, cantonal
authorities and site managers should take local measures
to ensure the conservation of this species.

Conclusion

The knowledge on the distribution of P. abieticola has
improved since Horion (1960), who mentioned only four
records in Central Europe. However, its situation remains
extremely critical, as only very few populations remain
(Fig. 8). The discovery of new populations of this patri-
monial species, wherever they may be located, is there-
fore very encouraging from a conservation point of view.

Surveys in other old-growth coniferous forests, espe-
cially at the edges of open peat bogs, should be carried
out and may reveal further populations of P. abieticola.
Swiss localities in the Jura mountains, within 10 km of
the French border, indicate a very probable occurence in
that country, particularly in peat bogs of the Jura. An oc-
currence in northern Italy also seems likely, as the Swiss
national park borders Italy.
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