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Abstract

We present a list of beetles that emerged from wind-felled tree trunks of several tree
species, including European ash (Fraxinus excelsior), aspen (Populus tremula), common
oak (Quercus robur), birch (Betula sp.), small-leaved linden (Tilia cordata) and black alder
(Alnus glutinosa). Four hundred and ninety species and 60 families of beetles were
collected using trunk-emergence type traps. We found 440 beetle species that had
previously been recorded from dead wood; the remaining 50 were newly discovered and all
were considered as not directly associated with dead wood. Common oak trunks had the
highest diversity of beetles, with approximately 42% of the identified beetle species found
in our research. Of all the beetle species identified in the study, about half are saproxylic,
while the remaining are considered as not having direct association with dead wood. The
results of the study emphasise the importance of dead wood in maintaining beetle diversity
in Lithuanian forests. This study provides a valuable baseline for future research on beetles
in dead wood in Lithuania and may help to provide information for conservation efforts to
protect these important habitats.
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Introduction

Forest land occupies 33.8% of Lithuania (Government of the Republic of Lithuania 2022).
Lithuanian forests belong to the European hemi-boreal mixed broadleaved-coniferous
forest type and around 44% of the country's forests consist of deciduous tree species
(Varnagiryté-Kabasinskiené et al. 2019). Amongst them, Betula sp. occupies 22.2% of the
forest area, Populus tremula stands occupy 4.6%, Alnus glutinosa and Alnus incana
occupy 7.6% and 5.9%, respectively, Quercus robur and Fraxinus excelsior occupy 2.2%
and 0.9%, respectively, while areas covered by other deciduous tree species are
insignificant (1.1%) (Varnagiryté-Kabasinskiené et al. 2019). According to the recent state
accounting of Lithuanian forests, which summarises information about forest resources,
their quality, natural and economic condition, the trends in the species composition of
stands have changed little over the past few years (Government of the Republic of
Lithuania 2022). However, areas of conifer, black alder and oak stands are increasing,
while areas covered by birch, aspen, white alder and ash are shrinking (Government of the
Republic of Lithuania 2022).

In a healthy forest, wood comes in many forms, including living trees, stumps, snags, logs
and branches (Paletto and Tosi 2010). These forms of wood host a variety of species,
mainly including fungi and insects (Stokland et al. 2012, Jacobsen et al. 2015). One of the
most important group of insects are saproxylic beetles, which depend on dead or dying
wood for some part of their life cycle (Speight 1989). Beetles play an important role in
decomposing and recycling dead wood. In fact, more than half of forest-dwelling beetles
may be saproxylic (Bouget et al. 2008). Beetles can be grouped, based on their lifestyle —
obligate or facultative saproxyls (e.g. Manak and Schlaghamersky (2009), Milberg et al.
(2014), Milberg et al. (2016)), some are flexible and can live on a variety of dead tree
species, while others are specific to one type of host tree (Jonsell et al. 1998,
Abrahamsson et al. 2009, Toivanen and Kotiaho 2010, Milberg et al. 2014).

Numerous studies have been conducted to investigate various aspects of beetle
assemblages, including their relationships to environmental conditions and associations
with different tree species (Horak 2011, Macagno et al. 2015, Mufioz-Lépez et al. 2016,
Prochazka and Schlaghamersky 2019, Zuo et al. 2021, Edelmann et al. 2022). Tree
species identity has been identified as one of the most significant drivers determining the
community composition of beetles (Miller et al. 2020). While the number of species
showing strict host-specificity is relatively low (Jonsson et al. 2005), beetle communities, in
general, are dependent on tree species and this dependence decreases significantly as
decay progresses (Wende et al. 2017, Zuo et al. 2021). According to research in north
Europe (Jonsson et al. 2005), out of nearly 7000 wood-living species in Sweden, only
around 130 have been found to exclusively inhabit a single tree species. Additionally, birch,
oak and aspen are amongst the most species-rich deciduous trees in the country. Taking
south-eastern Sweden as an example, 19 out of 171 beetle species had a significant
association with common oak, six with Norway maple, two with European ash and five with
small-leaved linden (Milberg et al. 2014). Association between beetle species and oaks
was also found by investigating hollow oaks, which are rich in dead branches (Sverdrup-
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Thygeson et al. 2010). The study identified 62 Red-listed beetle species associated with
oaks, including 23 oak specialists amongst the 62 oak-associated beetles. These oak
specialists belonged to various families, such as Ptilidae, Leiodidae, Scydmaenidae,
Staphylinidae, Scarabaeidae, Elateridae, Cantharidae, Anobiidae, Lymexylidae, Melyridae,
Nitidulidae, Tenebrionidae, Aderidae and Scraptiidae. A study in Germany revealed the
host preference of saproxylic beetle communities on logs of 13 tree species, including
birch, European ash, aspen, oak and linden, over a period of two years after harvesting
(Mdiller et al. 2015). The analysis of 381 saproxylic beetle species that emerged from the
logs showed that European hornbeam (Carpinus betulus) was the most preferred tree
species, while European ash, Douglas-fir (Pseudotsuga menziesii), European larch (Larix
decidua) and linden (Tilia sp.) were the least preferred.

However, it is not always easy to define whether a species living in deadwood depends on
wood fibres, fungal hyphae or other factors (Bakke 1999) and identify beetle-tree
associations. Despite that, further studies on the diversity of saproxylic beetles in different
tree species and countries are necessary to apply the findings to the conservation and
enrichment of unique deadwood habitats and their associated beetles.

More than 3600 species of beetles are recorded in Lithuania up to date (Tamutis et al. 2011
, Ferenca et al. 2011, Nagrockaité et al. 2011, Tamutis 2012, Ferenca et al. 2013, lvinskis
et al. 2013, Monsevicius 2013, Ivinskis et al. 2014, Tamutis and BarSevskis 2014, Ferenca
and Tamutis 2015, lvinskis et al. 2015, Tamutis et al. 2015, Ferenca et al. 2016,
Paukkunen et al. 2016, Ivinskis et al. 2017, Lekoveckaité et al. 2017, Pacevicius 2017,
Ferenca et al. 2018, Lekoveckaité et al. 2019, Tamutis and Martinaitis 2019, Monsevicius
2020, Monsevicius 2022). Very little research on beetles in Lithuania has been related to
dead wood (Ferenca and Tamutis 2011, lvinskis et al. 2017, Lekoveckaité et al. 2017,
PaceviCius 2017, Ferenca et al. 2018, Lekoveckaité et al. 2019, Monsevicius 2020). Our
study is the first extended research, designed to investigate beetle communities in
deciduous tree species dead wood and especially in its early stage of decay.

Material and methods

From 2018 to 2021, we collected saproxylic beetle fauna in four protected forest areas of
Lithuania (Table 1, Fig. 1). The chosen forests are part of the Natura 2000 network where
main forest felling is prohibited or limited to low-intensity selective felling, sanitary felling is
also restricted and additional uncut trees must be left in clearings. Additionally, dry trees
cannot be felled. Dead wood in the studied forests mainly includes dead branches,
standing dead trees (snags) and trees felled by the wind.

A total of 54 deciduous wind-felled trees belonging to six different tree species were
chosen for the research (Table 1). Tree species were identified, considering the bark of the
tree and the general composition of the stand. As beetle species associated with a specific
tree species decrease with increasing decomposition degree, we assumed that primary
decay stages should host high beetle diversity. Instead of selecting recently deceased
trees in the first stage of decay, we chose weakly-decayed trees in the second stage. The
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second stage of wood decay was identified, based on loose bark and knife blade
penetration of less than 2 cm (Renvall 1995, Palviainen et al. 2008). The diameters of the
tree varied from 21 to 53 cm.

Table 1.

Study sites in four different years with six species of tree trunks. The brackets indicate the number
of traps used.

Birzai forest botanical Bida botanical - zoological Dubrava reserve Punios Silas strict nature

reserve reserve area reserve
2018 F. excelsior (3) F. excelsior (3)
A. glutinosa (3) P. tremula (3)
2019 F excelsior (3) F. excelsior (3)
A. glutinosa (3) P. tremula (3)
2020 Q. robur (3) Q. robur (3)
T. cordata (3) T. cordata (3)
2021 A. glutinosa (3) P. tremula (3) Q. robur (3)
Betula sp. (3) Betula sp. (3) Betula sp. (3)

m Birzai forest botanical reserve = Punios Silas strict nature reserve

N Dubrava reserve area ® Buda botanical - zoological reserve

Figure 1. E&H

Map of Lithuania with marked research locations.

We used a modified trunk-emergence trap model to collect beetle specimens (Halme et al.
2013) (Fig. 2). Traps were sewn from transparent, air-permeable polyester cloth, to
maintain the microclimatic conditions inside the trap unaltered. All traps were designed to
cover a 1-metre section of the wind-felled tree and one vertical wall of the trap is longer
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than the other to make the insects emerging from the wood fly to the highest point. The
bottom of each trap was sealed by joining the cloth with contact tape. For the traps to be
properly installed, the trunk must be raised off the ground. We installed traps on the middle
parts of such trunks, stretching their walls with the help of sewn ropes so that the material
does not form wrinkles. A two-piece collecting jar was attached to the highest point of the
trap and filled with > 99% propylene glycol and emptied every two weeks from June to
October. In total, we took 82 samples during the four years.

Figure 2. m

Modified trunk-emergence trap.

Beetle specimens were identified at the species level. The species names were used
following De Jong et al. (2014). The collected material is deposited in the Tadas
Ivanauskas Kaunas Zoological Museum and the Vilnius University Life Sciences Center
Museum of Zoology.

Results

A total of 6796 coleopteran specimens belonging to 60 families and 490 species were
collected in 54 studied tree trunks of the second stage of wood decay. A small number of
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collected specimens were identified to the genus level and regarded as separate species
(due to the morphology of specimens) (Table 2).

Table 2.

List of beetle families and species and their abundance collected in emergence traps fixed to
horizontal trunks of six different tree species in the secondary stage of decay in Lithuania, June to
October, 2018 to 2021: F. ex. — Fraxinus excelsior, P. tr. — Populus tremula, A. gl. — Alnus glutinosa,
B. sp. — Betula sp., T. co. — Tilia cordata, Q. ro. — Quercus robur.

Family Species F. P. A. B. T. Q.
ex tr gl sp. co ro
Aderidae 1Phytobaenus amabilis Sahlberg, 1834 1 3
Anobiidae 1 Anobium punctatum (De Geer, 1774) 1
'Dorcatoma (Dorcatoma) dresdensis Herbst, 1792 1
"Dorcatoma (Pilosodorcatoma) chrysomelina Sturm, 2 1 1
1837
Ptinus (Bruchoptinus) rufipes Olivier, 1790 3
2ptinus (Gynopterus) dubius Sturm, 1837 1
2ptinus (Ptinus) clavipes Panzer, 1806 1 1
Ptinus (Ptinus) fur (Linnaeus, 1758) 1
2Ptinus (Ptinus) pilosus Muller, 1821 1
1Ptinus (Ptinus) subpilosus Sturm, 1837 2 6 12
Anthicidae 2Notoxus monoceros (Linnaeus, 1760) 1
20monadus floralis (Linnaeus, 1758) 1
Anthribidae 1Anthribus nebulosus Forster, 1770 1 3 1
Dissoleucas niveirostris (Fabricius, 1798) 2
1Platystomos albinus (Linnaeus, 1758) 1 3 1 2 1 1
Apionidae 3Betulapion simile (Kirby, 1811) 2 1 1 2
3Catapion pubescens (Kirby, 1811) 2
3Catapion seniculus (Kirby, 1808) 3 1 2 1
3Kalcapion pallipes (Kirby, 1808) 1
30xystoma craccae (Linnaeus, 1767) 1
3Taeniapion urticarium (Herbst, 1784) 1
Biphyllidae "Diplocoelus fagi Guérin-Méneville, 1838 1
Byrrhidae 4Byrrhus (Byrrhus) pilula (Linnaeus, 1758) 1
Cantharidae 2Cantharis (Cantharis) nigricans Muller, 1766 1 2
"Malthinus facialis Thomson, 1864 1
"Malthinus flaveolus (Herbst, 1786) 3 3
"Malthodes (Malthodes) crassicornis (Maklin, 1846) 1 1

"Malthodes (Malthodes) fuscus (Waltl, 1838) 2
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Family

Carabidae

Cerambycidae

Species

"Malthodes (Malthodes) guttifer Kiesenwetter, 1852
"Malthodes (Malthodes) marginatus (Latreille, 1806)
"Malthodes (Malthodes) minimus (Linnaeus, 1758)
Malthodes sp. Kiesenwetter, 1852

2podistra (Absidia) rufotestacea (Letzner, 1845)
2Rhagonycha (Rhagonycha) fulva (Scopoli, 1763)
2Rhagonycha (Rhagonycha) testacea (Linnaeus, 1758)
2Agonum (Europhilus) thoreyi Dejean, 1828

2Amara (Amara) aenea (De Geer, 1774)

2Amara (Amara) familiaris (Duftschmid, 1812)
2Calathus (Amphyginus) rotundicollis Dejean, 1828
2Carabus (Carabus) granulatus Linnaeus, 1758
2Cychrus caraboides (Linnaeus, 1758)

2Dromius (Dromius) quadraticollis Morawitz, 1862
'Dyschiriodes (Eudyschirius) globosus (Herbst, 1783)
2| eistus (Leistus) piceus Frolich, 1799

2| eistus (Leistus) terminatus (Panzer, 1793)
Limodromus assimilis (Paykull, 1790)

2L oricera pilicornis (Fabricius, 1775)

2Nebria (Nebria) brevicollis (Fabricius, 1792)

1Pterostichus (Bothriopterus) oblongopunctatus
(Fabricius, 1787)

2pterostichus (Eosteropus) aethiops (Panzer, 1796)
2pterostichus (Morphnosoma) melanarius (llliger, 1798)
2pterostichus (Platysma) niger (Schaller, 1783)
2pterostichus (Pseudomaseus) minor (Gyllenhal, 1827)
1Alosterna tabacicolor (De Geer, 1775)

1Leiopus linnei Wallin, Nylander & Kvamme, 2009
1Leiopus nebulosus (Linnaeus, 1758)

Leptura quadrifasciata Linnaeus, 1758
1Pogonocherus hispidus (Linnaeus, 1758)

1Pyrrhidium sanguineum (Linnaeus, 1758)

'Rhagium (Megarhagium) mordax (De Geer, 1775)
'Rhagium (Rhagium) inquisitor Linnaeus, 1758
1Saperda perforata (Pallas, 1773)

1Saperda scalaris (Linnaeus, 1758)

ex

o W

tr

16

sp.

13

co

ro

AN

20



Family

Cerylonidae

Chrysomelidae

Ciidae

Cleridae

Coccinelidae
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Species

1Stictoleptura rubra (Linnaeus, 1758)
Xylotrechus rusticus (Linnaeus, 1758)
1Cerylon deplanatum Gyllenhal, 1827

1Cerylon fagi Brisout de Barneville, 1867
1Cerylon ferrugineum Stephens, 1830

1Cerylon histeroides (Fabricius, 1792)
3Batophila rubi (Paykull, 1799)

3Cassida (Cassida) nebulosa Linnaeus, 1758
3Chaetocnema hortensis (Geoffroy, 1785)
3Chaetocnema picipes Stephens, 1831
3Cryptocephalus (Burlinius) rufipes (Goeze, 1777)
3Galeruca (Galeruca) tanaceti (Linnaeus, 1758)
3L ongitarsus melanocephalus (De Geer, 1775)
SLythraria salicariae (Paykull, 1800)

30ulema melanopus (Linnaeus, 1758)
3Phaedon (Phaedon) cochleariae (Fabricius, 1792)
3Phyliobrotica quadrimaculata (Linnaeus, 1758)
3Phyllotreta atra (Fabricius, 1775)

3Phyllotreta nemorum (Linnaeus, 1758)
3Phyliotreta striolata (Fabricius, 1803)
3Phyliotreta undulata Kutschera, 1860
3Phyllotreta vittula (Redtenbacher, 1849)
3psylliodes (Psylliodes) napi (Fabricius, 1792)
1Cis alter Silfverberg, 1991

1Cis glabratus Melli¢, 1848

1Cis jacquemartii Melli¢, 1848

1Cis boleti (Scopoli, 1763)

1Cis castaneus Mellie, 1848

1Cis micans (Fabricius, 1792)

1Ennearthron cornutum (Gyllenhal, 1827
10rthocis festivus (Panzer, 1793)

1Thanasimus formicarius (Linnaeus, 1758)
3Calvia decemguttata (Linnaeus, 1758)
3Chilocorus renipustulatus (Scriba, 1790)
3Propylea quatuordecimpunctata (Linnaeus, 1758)

3Scymnus (Pullus) suturalis Thunberg, 1795

ex

tr

gl

B. T.
sp. co
1
1 2
2 1
6
1 1
1
1
1
1
1
1
1
4
3

ro
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Family

Corylophidae

Cryptophagidae

Cucujidae

Curculionidae

Species

3Tytthaspis sedecimpunctata (Linnaeus, 1758)
Orthoperus punctatus (Wankowicz, 1865)
1Orthoperus atomus (Gyllenhal, 1808)
10rthoperus rogeri Kraatz, 1874

2Sericoderus lateralis (Gyllenhal, 1827)

1 Atomaria procerula Erichson, 1846

" Atomaria pusilla (Paykull, 1798)

1 Atomaria (Agathengis) nigrirostris Stephens, 1830
" Atomaria (Atomaria) fuscipes (Gyllenhal, 1808)
1 Atomaria (Atomaria) turgida Erichson, 1846
Atomaria sp. Stephens, 1829

1Caenoscelis ferruginea (Sahlberg, 1820)
1Caenoscelis subdeplanata Brisout de Barneville, 1882
1Cryptophagus dorsalis Sahlberg, 1819
1Cryptophagus badius Sturm, 1845
1Cryptophagus dentatus (Herbst, 1793)
1Cryptophagus fuscicornis Sturm, 1845
Cryptophagus sp. Herbst, 1792
1Cryptophagus pallidus Sturm, 1845
1Cryptophagus pilosus Gyllenhal, 1827
2Cryptophagus setulosus Sturm, 1845
2Ephistemus globulus (Paykull, 1798)
1Ephistemus reitteri Casey, 1900

"Micrambe abietis (Paykull, 1798)

Cucujus cinnaberinus (Scopoli, 1763)
1Acalles (Acalles) camelus (Fabricius, 1792)
3Brachysomus echinatus (Bonsdorff, 1785)
3Ceutorhynchus napi Gyllenhal, 1837
3Ceutorhynchus pallidactylus (Marsham, 1802)
Crypturgus cinereus (Herbst, 1793)
1Crypturgus hispidulus Thomson, 1870
Crypturgus pusillus (Gyllenhal, 1813)
3Curculio (Curculio) glandium Marsham, 1802
3Curculio (Curculio) nucum Linnaeus, 1758
"Dryocoetes alni (Georg, 1856)

'Dryocoetes autographus (Ratzeburg, 1837)

ex

a N

P. A.
tr gl
1
2
1 1
4 1
1
1 2
1
1
1
1
1
1
1
4
1
5
13
5
1
4
1
6 1
217 3

B. T.

sp. co

2 1

3

1

2

1 2
1

5

19

2 1

1

3 2
3

34 2
1
2

ro

21



10 Lekoveckaité A et al

Family Species F. P. A. B.
ex tr gl sp.

"Dryocoetes villosus (Fabricius, 1792)

1Ernoporus tiliae (Panzer, 1793)

"Hylastes ater (Paykull, 1800) 1 2
"Hylesinus crenatus (Fabricius, 1787) 94

"Hylobius (Callirus) abietis (Linnaeus, 1758) 3
3Hypera (Hypera) postica (Gyllenhal, 1813) 1
30tiorhynchus (Choilisanus) raucus (Fabricius, 1777) 7
30tiorhynchus (Nihus) scaber (Linnaeus, 1758) 2 1
3Phyliobius (Dieletus) argentatus (Linnaeus, 1758) 3

3Phyliobius (Metaphyllobius) glaucus (Scopoli, 1763)

1Pityogenes chalcographus (Linnaeus, 1761) 2

3Polydrusus (Eustolus) corruscus Germar, 1824 1

3Sciaphilus asperatus (Bonsdorff, 1785) 1 3
1Scolytus ratzeburgii Janson, 1856 10

3Stereonychus fraxini (De Geer, 1775)

3Strophosoma (Strophosoma) capitatum (De Geer, 5 28
1775)

"Taphrorychus bicolor (Herbst, 1793) 2 23

"Trachodes (Trachodes) hispidus (Linnaeus, 1758) 3 1 2

1 Trypodendron domesticum (Linnaeus, 1758) 2 7

" Trypodendron lineatum (Olivier, 1795) 2 45 15
" Trypodendron signatum (Fabricius, 1787) 77 16 718 401

Xyleborinus saxesenii (Ratzeburg, 1837)

Xyleborus cryptographus (Ratzeburg, 1837) 62
Xyleborus dispar (Fabricius, 1792) 77 166 54 1
Dasytidae 'Dasytes (Dasytes) niger (Linnaeus, 1761)

Dasytes (Mesodasytes) plumbeus (Muller, 1776)
Dermestidae 5Anthrenus (Florilinus) museorum (Linnaeus, 1761)
SDermestes (Dermestes) ater De Geer, 1774

SDermestes (Dermestinus) murinus Linnaeus, 1758

Elateridae 1Ampedus (Ampedus) erythrogonus (Muller, 1821) 1
1Ampedus (Ampedus) nigrinus (Herbst, 1784) 4 3 1
1Ampedus (Ampedus) pomorum (Herbst, 1784) 5 5 9

1Anostirus castaneus (Linnaeus, 1758)
1Athous (Athous) haemorrhoidalis (Fabricius, 1801) 1

2Athous (Athous) vittatus (Gmelin, 1790)
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Family

Endomychidae

Erotylidae

Eucnemidae

Geotrupidae
Histeridae
Hydraenidae

Kateretidae

Laemophloeidae

Lampyridae

Latridiidae

Species

1Athous (Haplathous) subfuscus (Muller, 1764)
'Dalopius marginatus (Linnaeus, 1758)

Denticollis linearis (Linnaeus, 1758)

1Denticollis rubens Piller & Mitterpacher, 1783
'Diacanthous undulatus (De Geer, 1774)

3Ectinus aterrimus (Linnaeus, 1761)
2Hemicrepidius niger (Linnaeus, 1758)

"Melanotus (Melanotus) castanipes (Paykull, 1800)

"Melanotus (Melanotus) villosus (Fourcroy, 1785)

2Selatosomus (Pristilophus) cruciatus (Linnaeus, 1758)

'Endomychus coccineus (Linnaeus, 1758)

1L eiestes seminiger (Gyllenhall, 1808)
"Mycetina cruciata (Schaller, 1783)

'Dacne (Dacne) bipustulata (Thunberg, 1781)
"Triplax russica (Linnaeus, 1758)

1Eucnemis capucina Ahrens, 1812

"Hylis procerulus (Mannerheim, 1823)
1Isorhipis melasoides (Laporte de Castelnau, 1835)
"Microrhagus emyi (Rouget, 1856)
"Microrhagus lepidus Rosenhauer, 1847
"Microrhagus pygmaeus (Fabricius, 1792)
Xylophilus testaceus (Herbst, 1806)

2Anoplotrupes stercorosus (Scriba, 1791)

1Paromalus (Paromalus) parallelepipedus (Herbst, 1792)

2Hydraena (Hydraena) britteni Joy, 1907
3Brachypterus glaber (Newman, 1834)
3Brachypterus urticae (Fabricius, 1792)
1Cryptolestes ferrugineus (Stephens, 1831)
Placonotus testaceus (Fabricius, 1787)
2Phosphaenus hemipterus (Goeze, 1777)
1Cartodere (Aridius) nodifer (Westwood, 1839)
2Corticaria ferruginea Marsham, 1802
1Corticaria fulva (Comolli, 1837)

1Corticaria longicollis (Zetterstedt, 1838)
2Corticaria longicornis (Herbst, 1783)

1Corticaria serrata (Paykull, 1798)

ex

tr

10

19

1

gl

sp.

14

co

ro

w N =

11



Family

Leiodidae
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Species

1Corticarina minuta (Fabricius, 1792)
Corticarina sp. Reitter, 1880

'Corticarina similata (Gyllenhal, 1827)
2Corticarina truncatella (Mannerheim, 1844)
1Cortinicara gibbosa (Herbst, 1793)
1Enicmus fungicola Thomson, 1868
1Enicmus rugosus (Herbst, 1793)
1Enicmus testaceus (Stephens, 1830)
1Enicmus transversus (Olivier, 1790)

2| atridius assimilis (Mannerheim, 1844)
1Latridius consimilis (Mannerheim, 1844)
1L atridius hirtus (Gyllenhal, 1827)

1L atridius minutus (Linnaeus, 1767)

2| atridius porcatus Herbst, 1793

2Melanophthalma (Melanophthalma) transversalis
(Gyllenhal, 1827)

1Stephostethus angusticollis (Gyllenhal, 1827)
Stephostethus sp. LeConte, 1878

1Stephostethus pandellei (Brisout, 1863)
1Stephostethus rugicollis (Olivier, 1790)

2Thes bergrothi (Reitter, 1880)

1 Agathidium atrum (Paykull, 1798)

8 Agathidium laevigatum Erichson, 1845

1 Agathidium (Agathidium) pisanum Brisout, 1872

1 Agathidium (Agathidium) seminulum (Linnaeus, 1758)
1 Agathidium (Neoceble) confusum Brisout, 1863
8Agathidium (Neoceble) convexum Sharp, 1866
1Agathidium (Neoceble) nigripenne (Fabricius, 1792)
8Agathidium (Neoceble) rotundatum (Gyllenhal, 1827)
8Agathidium (Neoceble) varians Beck, 1817
1Anisotoma castanea (Herbst, 1792)

1Anisotoma glabra (Fabricius, 1792)

1 Anisotoma humeralis (Fabricius, 1792)

1Anisotoma orbicularis (Herbst, 1792)

SCatops nigrita Erichson, 1837

Catops sp. Paykull, 1798
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Beetles (Coleoptera) in deciduous dead wood tree species trunks in Lithuania

Family

Lucanidae

Lycidae

Lymexylidae

Malachiidae

Melandryidae

Melolonthidae

Monotomidae

Species F.
ex

4Colenis immunda (Sturm, 1807)

"Colon (Myloechus) brunneum (Latreille, 1807)
"Colon viennense Herbst, 1797

8Fissocatops westi (Krogerus, 1931)
8Hydnobius spinipes (Gyllenhal, 1813)

8L eiodes pallens (Sturm, 1807)

Leiodes sp. Latreille, 1796

1Liodopria serricornis (Gyllenhal, 1813)
8Nargus (Nargus) velox (Spence, 1815)
Nargus sp. Thomson, 1867

8Ptomaphagus (Ptomaphagus) varicornis (Rosenhauer,
1847)

8Sciodrepoides watsoni (Spence, 1815) 1
"Dorcus parallelipipedus (Linnaeus, 1785)

1Sinodendron cylindricum (Linnaeus, 1758)

1Lygistopterus sanguineus (Linnaeus, 1758)

"Hylecoetus dermestoides (Linnaeus, 1861)

Lymexylon navale (Linnaeus, 1758)

"Malachius bipustulatus (Linnaeus, 1758)

"Hypulus quercinus (Quensel, 1790)

"Melandrya dubia (Schaller, 1783) 1
Orchesia (Clinocara) undulata Kraatz, 1853 7
1Orchesia (Orchesia) micans (Panzer, 1794)

1Serica brunnea (Linnaeus, 1758)

3Monotoma (Monotoma) picipes Herbst, 1793

'Rhizophagus fenestralis (Linnaeus, 1758) 10
'Rhizophagus (Anomophagus) puncticollis Sahlberg, 1
1837

1Rhizophagus (Cyanostolus) aeneus Richter, 1820

'Rhizophagus (Rhizophagus) bipustulatus (Fabricius, 9
1792)

1Rhizophagus (Rhizophagus) dispar (Paykull, 1800) 1

'Rhizophagus (Rhizophagus) ferrugineus (Paykull,
1800)

'Rhizophagus (Rhizophagus) nitidulus (Fabricius, 1798) 1

'Rhizophagus (Rhizophagus) oblongicollis Blatch &
Horner, 1892
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Family

Mordellidae

Mycetophagidae

Nemonychidae

Nitidulidae

Phalacridae

Lekoveckaité A et al

Species F. P.
ex tr

"Mordellistena (Mordellistena) humeralis (Linnaeus,
1758)

"Tomoxia bucephala (Costa, 1854) 2
Litargus (Litargus) connexus (Geoffroy, 1785)

"Mycetophagus (Mycetophagus) quadripustulatus
(Linnaeus, 1761)

"Mycetophagus (Mycetoxides) fulvicollis Fabricius, 1793
"Mycetophagus (Philomyces) populi Fabricius, 1798
"Mycetophagus (Ulolendus) atomarius (Fabricius, 1787)
"Mycetophagus (Ulolendus) piceus (Fabricius, 1777)

3Cimberis attelaboides (Fabricius, 1787)

3Brassicogethes aeneus (Fabricius, 1775) 1 1
3Brassicogethes subaeneus (Sturm, 1845) 1 1
2Carpophilus ligneus Murray, 1864

Cychramus luteus (Fabricius, 1787) 3 2
1Cychramus variegatus (Herbst, 1792) 4 3
1Cyllodes ater (Herbst, 1792)

1Epuraea angustula Sturm, 1844 1
1Epuraea marseuli Reitter, 1872 10
2Epuraea melanocephala (Marsham, 1802)

1Epuraea neglecta (Heer, 1841) 6 21

'Epuraea oblonga (Herbst, 1793)

'Epuraea pallescens (Stephens, 1835) 3 3
1Epuraea unicolor (Olivier, 1790) 10
'Epuraea variegata (Herbst, 1793) 8 7

1Glischrochilus hortensis (Geoffroy in Fourcroy, 1785) 93 51
1Glischrochilus quadriguttatus (Fabricius, 1776) 2 21
1Glischrochilus quadripunctatus (Linnaeus, 1758) 1
1Glischrochilus quadrisignatus (Say, 1835)

1Ipidia binotata Reitter, 1875

3L amiogethes brunnicornis (Sturm, 1845)

1Soronia punctatissima (llliger, 1794) 1
30librus affinis (Sturm, 1807)

30librus aeneus (Fabricius, 1792)

3Stilbus testaceus (Panzer, 1797)

3Stilbus oblongus (Erichson, 1845) 4
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Beetles (Coleoptera) in deciduous dead wood tree species trunks in Lithuania

Family

Ptilidae

Pyrochroidae

Salpingidae

Scirtidae

Scraptiidae

Scydmaenidae

Silphidae

Silvanidae

Species F. P. A.
ex tr gl
2Acrotrichis (Acrotrichis) sitkaensis (Motschulsky, 1845) 3
Acrotrichis sp. Motschulsky, 1848 1 1" 8
'Baeocrara variolosa (Mulsant & Rey, 1873) 9 4 1
2Nephanes titan (Newman, 1834) 1
1Ptenidium (Gillmeisterium) nitidum (Heer, 1841) 1
1Ptenidium (Matthewsium) turgidum Thomson, 1855 1
1Ptenidium (Ptenidium) pusillum (Gyllenhal, 1808) 1
1Ptinella aptera (Guérin-Méneville, 1839) 14 1
1Ptinella limbata (Heer, 1841) 5 3
'Pyrochroa coccinea (Linnaeus, 1761) 3 1
1Schizotus pectinicornis (Linnaeus, 1758) 5 1

1Salpingus planirostris (Fabricius, 1787)
1Salpingus ruficollis (Linnaeus, 1761) 13 2 11

Vincenzellus ruficollis (Panzer, 1794)

2Cyphon ochraceus Stephens, 1830 18 16 306
2Cyphon padi (Linnaeus, 1758) 2
2Microcara testacea (Linnaeus, 1767) 1 13

1Anaspis brunnipes (Mulsant, 1856)

1 Anaspis (Anaspis) frontalis (Linnaeus, 1758) 3 1
1Anaspis (Anaspis) thoracica (Linnaeus, 1758) 7 2 2
1Scraptia fuscula Muller, 1821

"Microscydmus (Microscydmus) nanus (Schaum, 1844)

"Neuraphes elongatulus (Miiller & Kunze, 1822)

1Scydmaenus (Parallomicrus) rufus Muller & Kunze, 1
1822

1Scydmoraphes minutus (Chaudoir, 1845)

1Stenichnus (Cyrtoscydmus) collaris (Muller & Kunze,
1822)

1Stenichnus (Cyrtoscydmus) godarti (Latreille, 1806)

1Stenichnus (Cyrtoscydmus) scutellaris (Muller & Kunze, 1
1822)

SNicrophorus vespillo (Linnaeus, 1758)

SNicrophorus vespilloides Herbst, 1783 1 5
80iceoptoma thoracicum (Linnaeus, 1758) 1
8Phosphuga atrata (Linnaeus, 1758) 1 4 1

8Silpha carinata Herbst, 1783

'Dendrophagus crenatus (Paykull, 1799) 2
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Family

Sphindidae

Staphylinidae

Lekoveckaité A et al

Species F.
ex

1Silvanoprus fagi (Guérin-Méneville, 1844)

1Silvanus bidentatus (Fabricius, 1792)

1Silvanus unidentatus (Olivier, 1790) 1
1 Aspidiphorus orbiculatus (Gyllenhal, 1808) 5
2Acrotona sylvicola (Kraatz, 1856)

1Acrulia inflata (Gyllenhal, 1813) 1
2Aleochara erythroptera Gravenhorst, 1806

7Aleochara fumata Gravenhorst, 1802

1Aleochara sparsa Heer, 1839

2Aleochara (Euryodma) brevipennis Gravenhorst, 1806
2Alevonota gracilenta (Erichson, 1839)

2Aloconota gregaria (Erichson, 1839)

5Amidobia talpa (Heer, 1841)

2Amischa analis (Gravenhorst, 1802)

1 Anomognathus cuspidatus (Erichson, 1839)

2Anotylus rugosus (Fabricius, 1775)

2Atheta amicula (Stephens, 1832)

1Atheta atramentaria (Gyllenhal, 1810) 3
8Atheta boleticola J. Sahlberg, 1876 10
1Atheta crassicornis (Fabricius, 1792) 3
SAtheta divisa (Mérkel, 1844) 8
" Atheta fungi (Gravenhorst, 1806) 14

1Atheta laticollis (Stephens, 1832)

2Atheta longicornis (Gravenhorst, 1802)

1Atheta nigritula (Gravenhorst, 1802) 8
Atheta sp. Thomson, 1858 41
1Atheta (Atheta) hypnorum (Kiesenwetter, 1850)

1Atrecus affinis (Paykull, 1789) 2
'Batrisodes delaporti (Aube, 1833)

"Batrisodes hubenthali Reitter, 1913

Batrisodes sp. Reitter, 1882

1Batrisodes venustus (Reichenbach, 1816)

1Bibloporus bicolor (Denny, 1825) 3
2Bisnius fimetarius (Gravenhorst, 1802) 3
2Bjsnius nitidulus (Gravenhorst, 1802) 1

2Bolitobius castaneus (Stephens, 1832)

tr
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Family

Species F. P.
ex tr

Bolitochara lucida (Gravenhorst, 1802)

1Bolitochara mulsanti Sharp, 1875 2
Bolitochara obliqua Erichson, 1837 25 40
Bolitochara pulchra (Gravenhorst, 1806) 4

2Brachygluta haematica (Reichenbach, 1816)

Carphacis striatus (Olivier, 1795) 1
'Dadobia immersa (Erichson, 1837) 2 1
'Dinaraea aequata (Erichson, 1837) 7
'Dinaraea angustula (Gyllenhal, 1810) 4 1
'Dinaraea linearis (Gravenhorst, 1802) 4 10
Dinaraea sp. Thomson, 1858 1
Euplectus sp. Leach, 1817 1 1

Euplectus piceus Motschulsky, 1835
'Euryusa castanoptera Kraatz, 1856 2 3
2Eysphalerum (Eusphalerum) minutum (Fabricius, 1792)

2Gabrius breviventer (Sperk, 1835) 10
2Gabrius nigritulus (Gravenhorst, 1802) 1
2Gabrius osseticus (Kolenati, 1846)

1Gabrius splendidulus (Gravenhorst, 1802) 3

w © N

1Geostiba (Geostiba) circellaris (Gravenhorst, 1806)
"Gyrophaena gentilis Erichson, 1839

"Gyrophaena joyioides Wiisthoff, 1937

"Haploglossa gentilis (Markel, 1844)

S5Haploglossa pulla (Gyllenhal, 1827)

"Homalota plana (Gyllenhal, 1810)

8Hypnogyra angularis (Ganglbauer, 1895) 1
2Jlyobates nigricollis (Paykull, 1800) 16
2|schnosoma splendidum (Gravenhorst, 1806)

Leptusa pulchella (Mannerheim, 1831) 13
4L esteva (Lesteva) longoelytrata (Goeze, 1777) 1 2
2| jogluta granigera (Kiesenwetter, 1850)

1Lordithon pulchellus (Mannerheim, 1830)

'Lordithon trinotatus (Erichson, 1839)

1Lordithon lunulatus (Linnaeus, 1760) 1 2
1Lordithon trimaculatus (Fabricius, 1793) 1

"Megarthrus depressus (Paykull, 1789)

15
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Family

Lekoveckaité A et al

Species

"Mycetoporus punctus (Gravenhorst, 1806)
2Nehemitropia lividipennis (Mannerheim, 1831)
"Nudobius lentus (Gravenhorst, 1806)
20lophrum assimile (Paykull, 1800)
20lophrum fuscum (Gravenhorst, 1806)
1Omalium rivulare (Paykull, 1789)

10thius lapidicola Markel & Kiesenwetter, 1848
20thius subuliformis Stephens, 1833
30xypoda acuminata (Stephens, 1832)
20xypoda annularis (Mannerheim, 1830)
30xypoda brevicornis (Stephens, 1832)
20xypoda opaca (Gravenhorst, 1802)

20xypoda praecox Erichson, 1839

10xypoda (Mycetodrepa) alternans (Gravenhorst, 1802)

Oxypoda sp. Mannerheim, 1831

2philhygra elongatula (Gravenhorst, 1802)
2Philhygra luridipennis (Mannerheim, 1830)
Philhygra sp. Mulsant & Rey, 1873
2philonthus decorus (Gravenhorst, 1802)

1Phloeonomus (Phloeonomodes) minimus (Erichson,
1839)

1Phloeonomus (Phloeonomus) punctipennis Thomson,
1867

1Phloeonomus (Phloeonomus) pusillus (Gravenhorst,
1806)

Phloeopora testacea (Mannerheim, 1830)
Phloeostiba plana (Paykull, 1792)
1Phyllodrepa (Dropephylla) ioptera (Stephens, 1832)

1Phyllodrepa (Phyllodrepa) melanocephala (Fabricius,
1787)

'Phyllodrepoidea crenata (Gravenhorst, 1802)
Placusa incompleta Sjoberg, 1934

Placusa (Placusa) atrata (Mannerheim, 1831)
Placusa (Placusa) tachyporoides (Waltl, 1838)
1Plectophloeus fischeri (Aube, 1833)
1Plectophloeus nubigena Reitter, 1877

Proteinus brachypterus (Fabricius, 1792)

ex
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Beetles (Coleoptera) in deciduous dead wood tree species trunks in Lithuania

Family

Tenebrionidae

Species F. P.

ex tr
Quedius (Microsaurus) brevicornis (Thomson, 1860) 1
"Quedius (Microsaurus) cruentus (Olivier, 1795) 6
5Quedius (Microsaurus) longicornis Kraatz, 1857 2 2

Quedius (Microsaurus) scitus (Gravenhorst, 1806)

"Quedius (Microsaurus) xanthopus Erichson, 1839 2 5
Quedius (Quedionuchus) plagiatus Mannerheim, 1843 1
4Quedius (Quedius) fuliginosus (Gravenhorst, 1802)

4Quedius (Quedius) molochinus (Gravenhorst, 1806) 2
1Saulcyella schmidtii (Maerkel, 1844)

1Scaphidium quadrimaculatum Olivier, 1790

1Scaphisoma agaricinum (Linnaeus, 1758) 1 14
1Scaphisoma boleti (Panzer, 1793) 1
1Sepedophilus bipunctatus (Gravenhorst, 1802)

1Sepedophilus bipustulatus (Gravenhorst, 1802)

1Sepedophilus littoreus (Linnaeus, 1758) 3 10
1Sepedophilus testaceus (Fabricius, 1793)

2Stenus humilis Erichson, 1839

2Stenus bimaculatus Gyllenhal, 1810

2Stenus juno (Paykull, 1789) 1 1
2Stenus lustrator Erichson, 1839 1
2Syntomium aeneum (Muller, 1821) 2
2Tachinus fimetarius Gravenhorst, 1802 2

2Tachinus laticollis Gravenhorst, 1802

2Tachinus marginellus (Fabricius, 1781) 3
2Tachinus signatus Gravenhorst, 1802 1
2Tachyporus hypnorum (Fabricius, 1775)

4Tachyporus obtusus (Linnaeus, 1767)

2Tachyporus pusillus Gravenhorst, 1806

" Trimium brevicorne (Reichenbach, 1816)

"Tyrus mucronatus (Panzer, 1805)

2Xantholinus linearis (Olivier, 1795)

2Xantholinus (Xantholinus) longiventris Heer, 1839
2Xylodromus depressus (Gravenhorst, 1802)

5Zyras humeralis (Gravenhorst, 1802) 3
1Bolitophagus reticulatus (Linnaeus, 1767)

"Hypophloeus unicolor (Piller & Mitterpacher, 1783)

gl
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20 Lekoveckaité A et al

Family Species F. P. A. B. T. Q.
ex tr gl sp. co ro
2| agria hirta (Linnaeus, 1758) 1
1Uloma culinaris (Linnaeus, 1758) 1
Tetratomidae "Hallomenus binotatus (Quensel, 1790) 1
Throscidae 2Trixagus carinifrons (Bonvouloir, 1859) 1 2 1
2Trixagus dermestoides (Linnaeus, 1766) 9 15 " 92 12 60
Trogositidae "Nemozoma elongatum (Linnaeus, 1761) 1
Zopheridae 1Colydium elongatum (Fabricius, 1787) 2
1Synchita humeralis (Fabricius, 1792) 2 1 3 1
Total
Species 162 205 143 198 159 210
Individuals 956 1383 1686 1347 556 859

' Saproxylic species; 2 species related with accumulated organic matter, plant litter, mud
and soil; 3 with various plants; # with mosses; ® with nests of bird and other animals; & with
carrion; 7 with fungal fruiting bodies; & habitat association unknown, but considered non-
saproxylic.

The most diverse beetle families were Staphylinidae (135 species), Curculionidae (35
species), Leiodidae (27 species) and Latridiidae (26 species) (Fig. 3, Table 2). Together,
they represent 45.51% of collected species in dead wood trunks. Sixteen beetle families
were represented by a single species each (Aderidae, Biphyllidae, Byrrhidae, Cleridae,
Cucujidae, Geotrupidae, Histeridae, Hydraenidae, Lampyridae, Lycidae, Malachiidae,
Melolonthidae, Nemonychidae, Sphindidae, Tetratomidae, Trogositidae) (Fig. 3, Table 2).
Other beetle families contained from 2 to 21 species (Fig. 3, Table 2).

Curculionidae (2403 specimens) and Staphylinidae (1162 specimens) were the most
abundant families (Fig. 3, Table 2). Together they represent 52.46% of collected
specimens. Eight beetle families (Biphyllidae, Byrrhidae, Histeridae, Hydraenidae,
Lampyridae, Nemonychidae, Tetratomidae and Trogositidae) (Fig. 3, Table 2) were
represented only by a single specimen, while the majority of beetle families contained from
2 to 433 specimens.

Amongst the species, the most abundant were Trypodendron signatum (Fabricius, 1787)
(1225 specimens), Cyphon ochraceus Stephens, 1830 (408 specimens), Xyleborus dispar
(Fabricius, 1792) (313 specimens), Dryocoetes autographus (Ratzeburg, 1837) (223
specimens), Hylesinus crenatus (Fabricius, 1787) (212 specimens), Aspidiphorus
orbiculatus (Gyllenhal, 1808) (204 specimens), Trixagus dermestoides (Linnaeus, 1766)
(199 specimens), Glischrochilus hortensis (Geoffroy in Fourcroy, 1785) (168 specimens)
and Bolitochara obliqua Erichson, 1837 (142 specimens). Other beetle species abundance
varied from 1 to 98 specimens (Table 2).
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Figure 3. E&1
Number of individuals (line graphs) and species (bar graphs) of beetle families collected
during the research. Families of beetles, which had one species and one individual each, were

not included in the graph (Biphyllidae, Byrrhidae, Histeridae, Hydraenidae, Lampyridae,
Nemonychidae, Tetratomidae, Trogositidae).

In total, 965 specimens belonging to 162 beetle species emerged from trunks of European
ash, 1383 specimens and 205 species — from trunks of aspen, 1686 specimens and 143
species — from trunks of Black alder, 1347 specimens and 198 species — from trunks of
birch, 556 specimens and 159 species — from trunks of small-leaved linden and 859
specimens and 210 species — from trunks of common oak (Fig. 4, Table 2).

Small-leaved linden 556 [159]
Common oak 859 [ 210 ]
European ash 965 [162]
Birch 1347 [ 198 ]
Aspen 1383 [ 205 |
Black alder 1686 [143]
0 500 1000 1500 2000

OIndividuals O Species

Figure 4. [ doi

Richness and abundance of beetles in six different tree species. Note: the number of decaying
tree trunks sampled with emergence traps was not equal amongst all six tree species. There
were 12 trunks sampled from European ash, six from small-leaved linden and nine from each
of the remaining species.
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Out of the 490 beetle species collected in the research, almost half (246) were found in
only one tree species. A total of 85 species were found in two tree species, 58 in three tree
species, 46 in four tree species, 28 in five tree species and 27 in all six tree species
(Fig. 5). Excluding beetle species with five or fewer specimens, there were 10 beetle
species in one tree species, 17 in two tree species, 36 in three tree species, 41 in four tree
species, 28 in five tree species and 27 in six tree species (Fig. 5).

M In one tree species M In two tree species

o In three tree species ¥ In four tree species

In five tree species  In six tree species

Figure 5. E&1

The number of beetle species found in one or more tree species, including: A) the total
number of beetle species and B) the number of beetle species after excluding those with five
or fewer collected specimens.

Discussion

Our research is the first thorough study of saproxylic beetles using the emergence type of
traps in Lithuania. It has revealed a huge diversity of saproxylic beetles, accounting for
about 13% of all known beetle species in Lithuania. A range of methods is used to collect
saproxylic beetles (Ranius and Jansson 2002, Jonsell and Hansson 2007, Peuhu et al.
2019), with window traps, trunk window traps and emergence or eclector traps amongst
the most popular (Peuhu et al. 2019). A similar method of closed emergence traps for
collecting beetles has been used in Germany (Irmler et al. 1996, Mdller et al. 2015), France
(Bouget et al. 2012), ltaly (Parisi et al. 2021) and Sweden (Wikars et al. 2005, Gibb et al.
2006, Hjaltén et al. 2010). For example, in Germany, with half the survey time, but with
considerably more trunks and almost twice as many tree species, a lower beetle diversity
(381 species) was collected compared to our study (Mdller et al. 2015).

Of the 490 beetle species we identified, 440 were previously discovered in dead wood of
various tree species: European ash, small-leaved linden, common oak, aspen, birch, black
alder, Norway spruce (Picea abies), pine (Pinus sylvestris), common beech (Fagus
sylvatica), silver fir (Abies alba), rowan (Sorbus aucuparia) and goat willow (Salix caprea),
which are the most common tree species in Europe (Kaila 1993, Irmler et al. 1996,
Martikainen 2001, Jonsell et al. 2004, Lindhe and Lindeléw 2004, Wikars et al. 2005, Byk
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et al. 2006, Gibb et al. 2006, Miiller et al. 2007, Djupstrom et al. 2008, Miller and Bussler
2008, Unal et al. 2009, Hjaltén et al. 2010, Horak 2011, Ranius et al. 2011, Bouget et al.
2012, Jonsell 2012, Lassauce et al. 2013, Sawoniewicz 2013, Vindstad et al. 2014, Redolfi
De Zan et al. 2014, Papis and Mokrzycki 2015, Milberg et al. 2016, Seibold et al. 2016,
Selberg 2019, Prochazka and Schlaghamersky 2019, Parisi et al. 2021, Vogel et al. 2021,
Mazur et al. 2021, Graf et al. 2022). Out of the 198 beetle species identified from birch
dead wood, about a half (91 species) were also presented in beetle species lists obtained
from Germany (Vogel et al. 2021), Poland (Sawoniewicz 2013), Norway (Kaila 1993,
Vindstad et al. 2014) and Sweden (Lindhe and Lindeléw 2004). Amongst 210 beetle
species collected from common oak deadwood, a total of 116 overlapping with beetle
species lists were obtained in oaks in Germany (Vogel et al. 2021), France (Bouget et al.
2012, Lassauce et al. 2013) and Sweden (Lindhe and Lindeldw 2004, Milberg et al. 2016).
Fifty-five beetle species collected from dead aspen overlapped when compared with
research conducted in Germany (Vogel et al. 2021), Finland (Martikainen 2001, Ranius et
al. 2011) and Sweden (Lindhe and Lindelow 2004, Selberg 2019). We did not find many
listings of beetles in dead wood of small-leaved linden. However, 48 beetle species
collected in our research overlap with species obtained in several works (Jonsell 2012,
Vogel et al. 2021). Limited research and species lists make it difficult to compare our
findings on beetles in dead wood of European ashes and black alders. However,
comparing our study with research in Germany, we found overlapping beetle species in
both trees: three in European ashes and four in black alders (Vogel et al. 2021). Although
the number of overlapping species is relatively small, this suggests that the beetle species
in dead European ash and black alder may be much more similar than they appear to be at
present, but further research on the dead wood of these tree species is needed. The
comparison of beetle lists and other researchers' findings highlights the significance of tree
species of beetle communities (Zuo et al. 2021).

Based on other authors' species lists and species biology, beetle species regarded as
saproxylic (according to Speight (1989)) accounted for about a half of our collected
beetles, while the remaining are considered as non-wood dependent species (Hagvar and
@kland 1997, Schmidl and BuRler 2004, Wikars et al. 2005, Byk et al. 2006, Gibb et al.
2006, Brunet and Isacsson 2008, Marfak and Schlaghamersky 2009, Horak 2011, De
Biase 2011, Vodka and Cizek 2013, Sawoniewicz 2013, Milberg et al. 2014, Vindstad et al.
2014, Anonymous 2015, Papis and Mokrzycki 2015, Carlsson et al. 2016, Seibold et al.
2016, Prochazka and Schlaghamersky 2019, Marker 2019, Ekstrdm 2020). Our research,
as well as that of other scientists, includes a range of beetle species whose biology is not
directly related to this unique habitat and they can be considered incidental to dead wood.
Research from neighbouring Poland reveals (Anonymous 2015) that the most of the non-
wood-dependent beetles we have collected are associated with accumulated organic
matter, plant litter, mud and soil, various plants, mosses, the nests of birds and other
animals, carrion and fungal fruiting bodies (Table 2). Staphylinidae was one of the most
diverse families in our research. About half of the rove beetles collected are not associated
with dead wood and were characterised by relatively low abundance (Table 2).



24 Lekoveckaité A et al

The high number of non-saproxylic as well as saproxylic beetle species that we found
associated with dead deciduous tree species in Lithuania highlights the importance of dead
wood for conservation of the overall forest beetle community.
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