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Abstract: This paper presents the results of the study on grasshoppers and crickets (Orthoptera), earwigs (Dermaptera)
and cockroaches (Blattodea) of the Bory Tucholskie National Park (=BTNP) (part of Tuchola Forest, northern Poland),
conducted in the years 2001, 2013 and 2014. The insects were caught using Moericke traps at 9 sites, capturing
respectively: 2001 — 11 ind., 2013 — 1115 ind. and 2014 — 228 ind. An additional visual record was made at the tenth
site, where no traps were set. In total, 24 species of grasshoppers and crickets, 3 species of earwigs and 1 species of
cockroach were recorded in the BTNP. Tettigonia cantans (Fuessly), Roeseliana roeselii (Hagenb.), Pholidoptera
griseoaptera (Deg.), Chelidurella acanthopygia (Géné) and Labidura riparia (Pall.) were found for the first time within
the whole Tuchola Forest. The research method used is noteworthy, as the capture of such a large number of orthopteroid
insects in Moericke traps is rare in Poland.
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INTRODUCTION

Grasshoppers and crickets (Orthoptera), earwigs (Dermaptera) and cockroaches (Blattodea)
are among the most useful insects in faunistic valorisation of protected areas, even despite their
species diversity in Poland is rather low. The level of study of these insects in individual Polish
national parks varies greatly (Banaszak et al. 2004).

During entomological studies carried out in the Bory Tucholskie National Park (BTNP),
located within Tuchola Forest in northern Poland, a rich material of Orthoptera was collected, as
well as a small number of earwigs and cockroaches. Until now only seven species found by J.
Wendzonka in 2001 have been reported from the park itself (Banaszak et al. 2002). Scattered
records of these insects from places located within the whole Tuchola Forest are found in several
publications (Riibsaamen 1901, La Baume 1911, 1913, 1920, Herold 1916, Schulz 1923,
Wodziczko et al. 1938, Haber 1953, Bazyluk 1958, Liana 1973, 1977, Bieniecka 1978,
Zurawlew et al. 2022).

The aim of this study is to present the complete results of the research on these insects in the
Bory Tucholskie National Park on the background of the whole Tuchola Forest.

STUDY AREA

Tuchola Forest (Polish: Bory Tucholskie) is an area of about 36 000 km? in northern Poland
consisting of a mosaic of forest habitats (mainly coniferous forests), open areas, lakes and river
valleys. The forests are strongly affected by forest management. Large area deforestation took
place here in the mid-19th century, followed by planned planting, mainly of Pinus sylvestris L.
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and other conifers. Fresh coniferous forest habitats prevail, accompanied by dry coniferous forest
and mixed coniferous forest. Pine forests with admixture of oaks are dominant, and in wet places
swamp forests have developed. The area of Tuchola Forest is traversed by river valleys, with the
Brda and Wda rivers forming the main hydrological axis. There are about 60 lakes in the area,
the largest of which are Wdzydze and Charzykowskie Lakes (Rydzkowski et al. 2010).

Established in 1996, the Bory Tucholskie National Park (Polish: Park Narodowy ,,Bory
Tucholskie”) lies in the western part of the Tuchola Forest complex. It covers an area of 46.13
km?, of which 83% is covered by forests, 11.5% by waters (mainly lakes) and 5.5% by other
landscape forms. Forest areas almost entirely consist of pine forests (98%), the remaining forests
are mainly fragments of alder forests in depressions near lakes and rivers (www.pnbt.com.pl).
According to the regionalisation of Poland used in the ,,Catalogue of Polish Fauna”, the area is
situated in the Pomeranian Lake District (Bazyluk & Liana 2000).
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Fig. 1. Map of the Bory Tucholskie National Park with study sites (indicated by numbers).
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MATERIAL AND METHODS

Insect trapping was conducted in the following periods: Apr—Aug 2001, Jun—Sep 2013 and
Mar—Jun 2014, using Moericke traps at nine sites. At each site, 10 white bowls (15 cm diameter,
0,5 1 volume) were placed on the ground at intervals of about 10 m (Fig. 1). Visual observations
of Orthoptera were also conducted in 2001. Total number of captured insects were as follow:
Orthoptera — 1326 ind., Dermaptera — 3 ind. and Blattodea — 25 ind. All specimens were
preserved in ethanol and deposited in the Natural History Collection of the Faculty of Biology,
Adam Mickiewicz University in Poznan. Research within the BTNP was conducted on
permanent monitoring plots established for the study of bees (Anthophila). Also included is a
visual record of Gryllotalpa gryllotalpa (L.) at site 10, where no traps were set. The study sites
are described below, including the following information: the name of the nearest settlement, the
letter and number designation of the 10 X 10 km square of the Military Grid Reference System
(a derivative of the Universal Transverse Mercator spatial coordinate system — UTM) in square
brackets, geographical coordinates, forest division number and habitat description.

Study sites

1. Bachorze [XV66], 53°47°48”N, 17°31°40”E, forest division 122¢, 1.8 km NW of Wielkie
Gacno lake. Narrow fire belt in fresh coniferous forest Leucobryo-Pinetum W. Mat. with Calluna
vulgaris (L.), Vaccinium myrtillus L. and V. vitis-idaea L.

2. Bachorze [XV66], 53°47°53”N, 17°32°19”E, forest division 120a, 1 km NW of Wielkie
Gacno lake. Approximately 100 m wide dune fire belt overgrown with initial psammophilous
grassland Calluno-Genistetum R. Tx. and lichens. Large patches of loose sand and post-felling
stumps. Surrounded by pine forests aged 30—90 years.

3. Mate Swornegacie [XV66], 53°48°58”N 17°33’50”E, forest division 84f, h, 0.5 km S of
Nierybno lake. Swamp coniferous forest Vaccinio uliginosi-Pinetum Kleist. aged 90 years. In
the undergrowth, Vaccinum uliginosum L. and Rhododendron tomentosum Harmaja.

4. Mate Swornegacie [XV66], 53°49°02”N, 17°33°20”E, forest division 84d, 0.4 km S of
Nierybno lake. Fresh coniferous forest Leucobryo-Pinetum aged 115 years. In the undergrowth,
Vaccinium myrtillus L. and V. vitis-idaea L.

5. Drzewicz [XV67], 53°51°03”N, 17°33°41”E, forest division 3f. Moist (partly hay)
meadow surrounded by different phases of fresh coniferous forest Leucobryo-Pinetum.

6. Drzewicz [XV76], 53°50°27”N, 17°35°05”E, forest division 26 a, 1 km S of Dybrzyk lake.
Approximately 100 m wide dune fire belt overgrown with initial psammophilous grassland
Calluno-Genistetum, Cetraria aculeata (Schreb.) Fr., Cladonia mitis Sandst., C. uncialis (L.)
Weber ex F.H. Wigg. Large patches of loose sand, locally modest stands of Betula pendula L.
and Populus tremula L., surrounded by pine forest (Fig. 2).

7. Mecikat [XV76], 53°49°25”N, 17°36’01”E, forest division 63b,f, 0.2 km E of Zielone
lake. Fresh coniferous forest Leucobryo pinetum aged 137 years. In the undergrowth: Vaccinium
myrtillus and V. vitis-idaea.

8. Jozefowo [XV76], 53°46°47”N, 17°35°44”E, forest division 150i,k, 0.5 km SE of
Ostrowite lake. Fire belt with large birch regrowth. In earlier surveys classified as initial Calluno-
Genistetum, now as shady birch coppice.

9. Jozefowo [XV76], 53°47°02”N, 17°35°03”E, forest division 157b. Moist (partly hay)
meadow with Alnus L., Salix L., Dactylorhiza incarnata (L.) So0, Epipactis palustris (L.) Crantz
and Ophioglossum L. in the sward (Fig. 3).

10. Bachorze [ XV66], 53°47°22”N, 17°33°09”E, forest division 145c. Sandy shore of Gacno
Mate lobelian lake (no traps — visual observation only).
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Fig. 2. Study site no 6, a fire belt in Drzewicz (Photo by J. Wendzonka).

Fig. 3. Study site no 9, a moist meadow in Jézefowo (Photo by J. Wendzonka).
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RESULTS

During the surveys, 24 species of orthopterans, 3 species of earwigs and 1 species of
cockroach were found. Following numbers of insects were caught in particular years: 2001 — 11
ind., 2013 — 1115 ind. and 2014 — 228 ind. (Table 1). Gryllotalpa gryllotalpa was only recorded
visually in 2001. Myrmeleotettix maculatus (Thunb.) was by far the most abundant species (554
ind., 41.8% of all Orthoptera), followed by Omocestus viridulus (L.) (220 ind, 16.6%), Oedipoda
caerulescens (L.) (110 ind., 8.3%), Tetrix undulata (Sowerby) (84 ind., 6.3%) and Platycleis
albopunctata (Goeze) (72 ind., 5.4%). High densities of these species in sandy grasslands and
wet meadows are noteworthy. Other Orthoptera were caught in the quantity of 146 ind. Almost
all recorded species are widespread in Poland. The most interesting among them are those
associated with specific habitats: Metrioptera brachyptera (L.) and Sphingonotus caerulans (L.).
The following species were found for the first time in the entire Tuchola Forest complex:
Tettigonia cantans (Fuessly), Roeseliana roeselii (Hagenb.), Pholidoptera griseoaptera (Deg.),
Chelidurella acanthopygia (Géné) and Labidura riparia (Pall.).

Table 1. Grasshoppers and crickets (Orthoptera), earwigs (Dermaptera) and cockroaches (Blattodea) recorded at the
studied sites in the Bory Tucholskie National Park in 2001, 2013 and 2014, with the number of collected specimens.
A visual record without collecting specimen is denoted by the plus sign (+). Systematic order of species is after Bazyluk
& Liana 2000 (Orthoptera), Bazyluk 1976b (Dermaptera) and Bazyluk 1976a (Blattodea).

Species Site 2001 2013 2014 Total
ORTHOPTERA
1. Barbitistes constrictus Br. Wat. 1,2,4,6,7,8 - 24 - 24
2. Conocephalus dorsalis (Latr.) 9 - 1 - 1
3. Tettigonia cantans (Fuessly) 9 - 1 - 1
4. Metrioptera brachyptera (L.) 1,2,6 - 7 17 24
5. Roeseliana roeselii (Hagenb.) 2,59 - 29 5 34
6. Platycleis albopunctata (Goeze) 2,6 - 64 8 72
7. Pholidoptera griseoaptera (Deg.) 9 - - 1 1
8. Gryllus campestris L. 2,9 - 8 - 8
9. Gryllotalpa gryllotalpa (L.) 10 + +
10. Tetrix bipunctata (L.) 3 1 2 - 3
11. Tetrix subulata (L.) 2,3,4,5,6,8,9 4 2 13 19
12.  Tetrix undulata Sowerby 5,6,9 1 4 79 84
13.  Chrysochraon dispar (Germ.) 3,59 - 10 2 12
14.  Stenobothrus lineatus (Panz.) 1,9 - 18 - 18
15.  Omocestus viridulus (L.) 5,9 - 195 11 206
16. Myrmeleotettix maculatus (Thunb.) 1,2,5,6,9 3 489 62 554
17.  Chorthippus apricarius (L.) 9 - 22 22
18.  Chorthippus biguttulus (L.) 1,2,5,9 - 30 - 30
19. Chorthippus brunneus (Thunb.) 2,59 - 9 - 9
20. Chorthippus albomarginatus (Deg.) 9 - 13 6 19
21. Chorthippus dorsatus (Zett.) 59 - 27 27
22. Stethophyma grossum (L.) 5 - 2 - 2
23. Oedipoda caerulescens (L.) 2,6 2 107 1 110
24. Sphingonotus caerulans (L.) 2,6 - 46 - 46
DERMAPTERA
1. Labidura riparia (Pall.) 2 - 1 - 1
2. Chelidurella acanthopygia (Géné) 8 - - 1 1
3. Forficula auricularia L. 5 - - 1 1
BLATTODEA

1. Ectobius lapponicus (L.) 1,4,7,8 - 4 21 25
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DiscussION

So far, orthopterans and — less frequently — earwigs and cockroaches have been studied in
the following national parks in Poland: Bialowieza NP (Kozminski 1925, Liana 2001),
Kampinos NP (Liana 1962, 1966, Borowiak & Liana 2009), Ojcow NP (Bazyluk 1970,
Warchatowska-Sliwa et al. 1992), Bieszczady NP (Bazyluk 1971, Liana 2000b, Theuerkauf et
al. 2005), Wielkopolska NP (Kaczmarek & Knapik 1974, Wotynska 1975, Naskrecki 1992),
Roztocze NP (Liana 1978, 1994), Pieniny NP (Bazyluk 1978, Liana 2000a), Wigry NP (Liana
1981), Wolin NP (Grobelny 1983), Swigtokrzyski NP (Liana 1990), Polesie NP (Ko¢arek 2000),
Tatra NP (Liana 2013) and Gorce NP (Liana & Armatys 2015). The finding of 24 orthopteran,
3 earwig and 1 cockroach species during the present study can be considered a good result
considering the low diversity of habitats in the study area. The research method used is
noteworthy, as catching such a large number of orthopteroid insects in Moericke traps is rare in
Poland.

In total, 44 species of Orthoptera, 3 species of Dermaptera and 3 species of Blattodea have
been reported from the whole area of Tuchola Forest by the earlier researchers and us. After
critically reviewing available sources, we excluded some of these species from the checklist of
Orthoptera, Dermaptera and Blattodea of the Tuchola Forest (Table 2). Specifically, La Baume
(1911, 1920) listed Leptophyes punctatissima (Bosc.) after reexamining specimens collected by
E. H. Riibsaamen and determined by Th. Kuhlgatz as L. albovittata (Koll.) (Riibsaamen 1901).
However, Liana (1973, 1977) and Bazyluk & Liana (2000) considered La Baume's determination
erroneous due to the fact that during later extensive orthopterological studies in the neighbouring
areas L. punctatissima was not found and L. albovittata was common. Liana (1973, 1977) listed
Tetrix tenuicornis (Sahlb.) for Tuchola Forest, citing La Baume (1913, 1920). However, Bazyluk
& Liana (2000) subsequently synonymised La Baume's records with 7. bipunctata (L.) and we
follow their decision.

Table 2. Grasshoppers and crickets (Orthoptera), earwigs (Dermaptera) and cockroaches (Blattodea) recorded from the
whole Tuchola Forest. Systematic order of species is after Bazyluk & Liana 2000 (Orthoptera), Bazyluk 1976b
(Dermaptera) and Bazyluk 1976a (Blattodea). Sources in brackets only cite previous works without giving new data.

Species Source Remarks
ORTHOPTERA
1. Phaneroptera falcata (Poda) J. Przybylska, unpublished data Record details: Tlen ad Swiecie
[CE14], 2017
2. Leptophyes albovittata Riibsaamen 1901, (La Baume 1911,
(Koll.) 1920, Liana 1973, 1977, Grobelny &

Naskrecki 1989)
3. Barbitistes constrictus Br. Haber 1953, Liana 1973, 1977,

Wat. Bieniecka 1978, (Banaszak et al. 2002),
present work
4. Meconema thalassinum Riibsaamen 1901, La Baume 1920,
(Deg.) (Liana 1973, 1977), Bieniecka 1978,
(Banaszak et al. 2002)
5. Conocephalus dorsalis Riibsaamen 1901, La Baume 1920, Liana (1973, 1977) also cites La
(Latr.) Liana 1973, 1977, present work Baume (1911), who recorded this
species in the vicinity of Obrowo ad
Tuchola (Abrauer Moor, Kreis
Tuchel), but this site is located
outside of Tuchola Forest.
6. Tettigonia cantans (Fuessly) present work

7. Tettigonia viridissima (L.) Riibsaamen 1901, La Baume 1920,
Liana 1973, 1977, Bieniecka 1978,
(Banaszak et al. 2002)

8. Decticus verrucivorus (L.) La Baume 1920, (Liana 1973, 1977)
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Species Source Remarks
ORTHOPTERA
9. Metrioptera brachyptera La Baume 1911, 1913, 1920, Liana
(L) 1973, 1977, present work
10.  Roeseliana roeselii present work
(Hagenb.)
11.  Platycleis albopunctata Riibsaamen 1901, La Baume 1920,
(Goeze) (Liana 1973, 1977), present work
12.  Pholidoptera griseoaptera present work
(Deg.)
13.  Gryllus campestris L. Riibsaamen 1901, La Baume 1920,
(Liana 1977), present work
14.  Gwyllotalpa gryllotalpa (L.)  Riibsaamen 1901, La Baume 1920,
(Liana 1973, 1977), Banaszak et al.
2002, present work
15.  Tetrix bipunctata (L.) Riibsaamen 1901, La Baume 1913,
(1920), Bazyluk 1958, (Liana 1973,
1977), Bieniecka 1978, Banaszak et al.
2002, present work
16.  Tetrix subulata (L.) Riibsaamen 1901, (La Baume 1920,
Liana 1977), Banaszak et al. 2002,
present work
17.  Tetrix undulata Sowerby Bazyluk 1958, Banaszak et al. 2002,
present work
18  Podisma pedestris (L.) La Baume 1911, 1913, (1920), Schulz
1923, (Liana 1973, 1977)
19.  Calliptamus italicus (L.) La Baume 1920, (Liana 1973, 1977)
20.  Chrysochraon dispar Bieniecka 1978, (Banaszak et al. 2002), Liana (1973, 1977) also cites La
(Germ.) present work Baume (1911, 1920), who recorded
this species in the vicinity of
Obrowo ad Tuchola (Abrauer Moor,
Kreis Tuchel), but this site is located
outside of Tuchola Forest.
21.  Stenobothrus lineatus La Baume 1911, 1913, 1920, Liana
(Panz.) 1973, 1977, Bieniecka 1978, (Banaszak
et al. 2002), present work
22.  Stenobothrus La Baume 1911, 1913, (1920), (Liana *Highly dubious records (the
nigromaculatus (H.-Sch.) 1973, 1977), Bieniecka 1978*, species was reported in high
(Banaszak et al. 2002%*) numbers in moist habitats — possibly
misindentified Pseudochorthippus
sp.).
23.  Omocestus haemorrhoidalis  La Baume 1911, 1920, (Liana 1973,
(Charp.) 1977), Bieniecka 1978, (Banaszak et al.
2002)
24.  Omocestus viridulus (L.) Riibsaamen 1901, (La Baume 1920),
Liana 1973, 1977, Bieniecka 1978,
(Banaszak et al. 2002), present work
25.  Myrmeleotettix maculatus Riibsaamen 1901, La Baume 1913,
(Thunb.) (1920), Liana 1973, 1977, Bieniecka
1978, Banaszak et al. 2002, present
work
26.  Chorthippus apricarius (L.) La Baume 1911, (1920), Liana 1973,
1977, present work
27.  Chorthippus biguttulus (L.)  Riibsaamen 1901, (La Baume 1920),
Liana 1973, 1977, Bieniecka 1978,
(Banaszak et al. 2002), present work
28.  Chorthippus brunneus Liana 1973, 1977, Bieniecka 1978,
(Thunb.) (Banaszak et al. 2002), present work
29.  Chorthippus Liana 1973, 1977, Bieniecka 1978,

albomarginatus (Deg.)

(Banaszak et al. 2002), present work
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Species Source Remarks
ORTHOPTERA
30.  Chorthippus dorsatus (Zett.) Riibsaamen 1901, (La Baume 1920),
Liana 1973, (1977), Bieniecka 1978,
(Banaszak et al. 2002), present work

31.  Pseudochorthippus Liana 1973, 1977, (Bazyluk & Liana
montanus (Charp.) 2000)
32.  Pseudochorthippus Riibsaamen 1901, (La Baume 1920,
paralellus (Zett.) Liana 1973, 1977)
33.  Stethophyma grossum (L.) Riibsaamen 1901, La Baume 1920, Liana (1977) also cites La Baume
(Liana 1973, 1977), present work (1913), who recorded this species in
the vicinity of Obrowo ad Tuchola
(Abrauer Moor, Kreis Tuchel), but
this site is located outside of
Tuchola Forest.
34.  Locusta migratoria (L.) La Baume 1920, (Liana 1973, 1977)

35.  Oedipoda caerulescens (L.)  Riibsaamen 1901, (La Baume 1920),
Liana 1973, 1977, Bieniecka 1978,
Banaszak et al. 2002, present work
36.  Psophus stridulus Riibsaamen 1901, La Baume 1911,
(L) 1913, 1920, (Herold 1916), Wodziczko
et al. 1938, (Liana 1973, 1977)
37.  Sphingonotus caerulans (L.) La Baume 1920, present work

DERMAPTERA
1. Labidura riparia (Pall.) present work
2. Chelidurella acanthopygia  present work
(Géné)
3. Forficula auricularia L. Zurawlew et al. 2022, present work
BLATTODEA
1. Blatta orientalis L. La Baume 1920

2. Ectobius lapponicus (L.) Riibsaamen 1901, La Baume 1920,
present work
3. Ectobius sylvestris (Poda) Zurawlew et al. 2022

We also consider several orthopterans listed by Bieniecka (1978) and Banaszak et al. (2002)
but not by the other sources as questionable, because these species are extinct in Poland, have
not been found elsewhere in the northern part of the country, or had been reported from
unsuitable habitats. Therefore, we excluded Arcyptera microptera (Fisch.-Waldh.), Stenobothrus
stigmaticus (Ramb.), Omocestus rufipes (Zett.), Chorthippus mollis (Charp.) and Chorthippus
vagans (Eversm.) from the checklist. Occurence of these species in Tuchola Forest needs
confirmation before they can be reliably included in the list.
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STRESZCZENIE

[Prostoskrzydle (Orthoptera), skorki (Dermaptera) i karaczany (Blattodea) Parku
Narodowego ,,Bory Tucholskie” (Polska)]

Park Narodowy ,,Bory Tucholskie” utworzono w roku 1996, zajmuje on powierzchni¢ 46,13
km? z czego 83% zajmujg tereny lesne, 11,5% wody, a 5,5% pozostate formy terenu. Podczas
badan w latach 2001, 2013 i 2014 stwierdzono na tym terenie wystepowanie 24 gatunkoéw
prostoskrzydtych (Orthoptera), 3 gatunkow skorkow (Dermaptera) i jednego gatunku karaczana
(Blattodea). W poszczeg6lnych latach liczba odlowionych osobnikéw tych owaddéw wynosita
odpowiednio: w2001 —11, w2013 - 11151w 2014 —228. Warta uwagi jest zastosowana metoda
badawcza, bowiem odlowienie tak duzej liczby owadow ortopteroidalnych w pulapki
Moerickiego jest ewenementem w skali krajowej. Gatunkiem zdecydowanie najliczniejszym byt
Myrmeleotettix maculatus (Thunb.) (554 os., 41,8% wszystkich Orthoptera), kolejnymi licznie
odtawianymi gatunkami byly: Omocestus viridulus (L.) (220 os., 16,6%), Oedipoda
caerulescens (L.) (110 os., 8,3%), Tetrix undulata (Sowerby) (84 os., 6,3%) i Platycleis
albopunctata (Goeze) (72 os., 5,4%). Warte uwagi sa wysokie zaggszczenia wymienionych
gatunkow na powierzchniach badawczych: murawach napiaskowych i wilgotnych takach.
Pozostale gatunki odtawiane byly w ilosci 1-46 osobnikow. Prawie wszystkie odnotowane
gatunki naleza do rozpowszechnionych na terenie Polski. Na uwage zastuguja te zwigzane ze
specyficznymi siedliskami: Metrioptera brachyptera (L.) i Sphingonotus caerulans (L.). Po raz
pierwszy wykazano na obszarze Boréw Tucholskich: Tettigonia cantans (Fuessly), Roeseliana
roeselii (Hagenb.), Pholidoptera griseoaptera (Deg.), Chelidurella acanthopygia (Géné) i
Labidura riparia (Pall.). Ogolem w catych Borach Tucholskich stwierdzono dotychczas
wystgpowanie 37 gatunkow Orthoptera, 3 gatunkow Dermaptera i 3 gatunkow Blattodea.
Wystepowanie 7 kolejnych gatunkow Orthoptera podawanych we wcze$niejszych pracach
wymaga potwierdzenia.
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