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a new bush-cricket species in Poland
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Abstract: Isophya modesta, a bush-cricket species belonging to the subfamily Phaneropterinae, was found for the first
time outside of the forest-steppe zone. This study is the first report on I modesta in Poland. It was found at our sites in
the Przemysl Foothills (Pogérze Przemyskie) in the south-eastern Polish Carpathians, where I modesta inhabits
xerothermic grasslands, dry and semi-dry meadows, but also successional meadows on abandoned arable land. One site
occupied by 1. modesta in the Przemysl Foothills is located within a nature reserve, but other sites may be threatened by
secondary succession or afforestation. We estimated population densities of around 30—80 adult individuals per hectare,
and the whole known population consisted of a total of 3,000 to 15,000 adult individuals. The discovered populations
may either be insular in character or connected by a continuous range with populations from Opilia Upland in Western
Ukraine.
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INTRODUCTION

Isophya modesta is a bush-cricket species belonging to the subfamily Phaneropterinae
(Cigliano et al. 2022). The genus Isophya comprises, as indicated by its name (Greek: isos =
same, phy¢ = figure) (Sehnal 2017), morphologically similar, often cryptic species. Isophya is a
genus occurring from Western Europe to the Middle East and Central Asia (Cigliano et al. 2022).
To date, five Isophya species were known to occur in Poland (Zurawlew et al. 2021).

Isophya modesta is a thermophilous species found throughout the forest-steppe zone
(Chobanov et al. 2016). It is endemic to Europe and occurs in Slovakia, Hungary, Romania, and
central and eastern Ukraine, with the easternmost populations near the city of Penza in Russia
(Dobrolyubova 2013), and the northernmost on the outskirts of Moscow (Heller et al. 2004). The
westernmost populations are found in lowland Austria (Sehnal 2017). However, the occupied
range is heavily fragmented (Chobanov et al. 2016). In Hungary, 1. modesta inhabits semi-dry
steppe-meadows in close proximity to forests (Bauer & Kenyeres 2006) and other kinds of grassy
and bushy habitats (Vadkerti & Szovényi 2005), while in Slovakia it has been found in ecotones
of xerotherm forest-steppes (Kristin et al. 2011). It has been suggested that /. modesta may have
originally been a steppe and forest-steppe dweller (Chobanov et al. 2016). I. modesta has been
assessed as Least Concern on the European Red List (Hochkirch et al. 2016) but is considered
vulnerable in the Carpathians (Kristin & Torgu 2014) and is protected in Hungary (Vadkerti &
Szévényi 2005). Historical records of 1. modesta from Poland (Ramme 1951) concern areas
outside the current Polish borders, but the possible presence of 1. modesta within present Polish
borders has been suggested (Bazyluk 1956).

The Carpathians are a diversity hotspot for Orthopterans, with many endemic species in the
eastern part, but also a few endemic species present in the Western Carpathians (Kenyeres et al.
2009). However, Orthoptera of the Polish Carpathians have been largely understudied, as
manifested by the recent discovery of two species new to the Polish fauna: Poecilimon schmidltii
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Fieber and Pholidoptera transsylvanica Fischer (Kristin & Jarcuska 2016; Kristin et al. 2019),
as well as the massive range extension of species previously thought to be extremely rare, for
example Isophya stysi Cejchan (Guzik & Guzik 2022). The Western Carpathians form a natural
border between the forest zone of Northern Europe and the forest-steppe zone of the Pannonian
Basin; thus, besides specifically mountainous species, they also harbour some thermophilous
species (Kristin et al. 2019; 2020) and may be the first region of Poland reached by southern
orthoptera species expanding their ranges (Zurawlew et al. 2021). Carpathian grasslands harbour
a high diversity of different groups of organisms, from plants (Zarzycki et al. 2022) to rare
vertebrates (Munteanu et al. 2018), which makes their protection an important conservation goal.
To enable the successful protection of this unique fauna, it is important to study the species
composition of this biogeographical region, especially in terms of endemic Orthoptera species.

Studying local orthopteran fauna may also provide an insight into the land use history and
characteristics of a local ecosystem (Katiuch et al. 2014; Fumy et al. 2021). This may be the case
especially for Isophya species, which are sensitive to intensified agriculture and flightless, thus
having restricted mobility (Kristin & Iorgu 2014). This may make Isophya species good
indicators of local land use history.

In this study, we present the first record of /. modesta in Poland. We describe its occupied
habitat and estimate the size and density of the discovered population.

MATERIALS and METHODS

We visited previously selected sites with habitats potentially suitable for /. modesta in the
evening and at night, on warm and windless days with no rainfall. We searched for the species
both visually and by listening. We recorded stridulating males directly in the field using
smartphones under temperatures around 20 °C. We used the obtained recordings to generate
oscillograms. Due to the limited audio spectrum of the recording device, we did not capture high
frequencies, but most of the frequencies of the song of 1. modesta lie within the audible range.
To obtain pictures of the stridulatory file, we used a Scanning Electron Microscope (13.9 mm
x34 BSE 3D).

We estimated the population density, population size, and occupied area as follows. In mid-
July, from a single spot, we would hear 2—-5 singing males. Based on our field experience of
searching for singing males, we estimated that we could hear them from as far as 20 m. Assuming
there were as many females as males, we calculated population density by multiplying the
number of singing males by 2 and dividing by the area of a circle with a radius of 20 m. We
estimated the area occupied by /. modesta by measuring the area of the meadows. To obtain
approximate total population size we multiplied the occupied area by the computed population
density.

RESULTS

Isophya modesta was discovered in Poland in July 2020 in Rybotycze, a site located in the
Przemysl Foothills (Pogérze Przemyskie), a range of hills on the north-eastern tip of the Polish
Carpathians, next to the planned Turnicki National Park (Bara et al. 2018). In August 2020 and
July 2021 three more occupied sites in the area were discovered (Fig. 1). The species was found
in the following sites:

1. Makowa (49°38'44"N 22°41'02"E; 49°38'24"N 22°40'18"E), consisting of two
subpopulations partially separated by a forest

2. Rybotycze (49°39'49"N 22°38'53"E)

3. Kopystanka (49°41'02"N 22°37'33"E), located in the Kopystanka nature reserve

4. Cisowa (49°42'40"N 22°34'58"E)
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Fig. 1. New localities of Isophya modesta in Poland (black points: 1 - Makowa, 2 - Rybotycze, 3 - Kopystanka, 4 -
Cisowa); historical localities from Kuntze & Noskiewicz (1933, 1938) (blue points); known distribution from Chobanov
et al. (2016) (red polygons).

Individuals from the discovered populations were bigger than specimens of other Isophya
species known from Poland. In males, the visible part of the tegmina was longer than the
pronotum (Fig. 2a), and females were characteristic due to their long, steadily curved, ovipositors
(Fig. 2b). The male stridulatory file of a single photographed individual bears 112 teeth, with
teeth density increasing at the lateral edge of the tegmen (Fig. 2c). Two collected specimens, an
adult female and male, are kept in the private collection of Michat Brodacki.

The song was emitted in isolated syllables. Each syllable started with a short “buzz”, which
is visible on the oscillogram as a dense impulse sequence (~200 ms) (Fig. 3). A long break of
several seconds was followed by a sequence of clicks that started off slowly (at the beginning,
the single clicks could be distinguished by the naked ear) and accelerated towards the end. The
rhythm of these clicks was similar to that produced by a ping-pong ball falling to the floor. The
second part of the syllable is visible on the oscillogram as a sequence of impulses condensing
towards the end (~2000 ms) (Fig. 3).

Isophya modesta inhabits various open habitats on the discovered sites, from well preserved
dense xerothermic and dry grasslands to successional grasslands on abandoned arable land (Fig. 4).

Habitats at the Makowa site consisted of a xerothermic grassland identified as Cirsio-
Brachypodion pinnati by Kucharzyk (2010) located only on the hill Gora Filipa (Fig. 4b), as well
as abandoned arable land with plant communities containing Arctium sp. L., Rumex obtusifolius
L., Erigeron annuus agg. (L.) Pers., Dactylis glomerata L., Artemisia vulgaris L., Lysimachia
vulgaris L., Dipsacus sylvestris L., and Urtica dioica L. However, most of the area occupied by
1. modesta at the Makowa site was covered by dense dry grasslands containing plant species
characteristic for xerothermic grasslands, dry forest edges, and meadows (Figs 4b—4d). Species
of xerothermic grasslands were represented by: Salvia verticillata L., Brachypodium pinnatum (L.)
P. Beauv., Centaurea scabiosa L., Allium oleraceum L., Gentiana cruciata L., Crepis praemorsa (L.)
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13.9mm x34 BSE3D

Fig. 2. Isophya modesta from the Przemysl Foothills. a — adult male, the characteristic long tegmina are visible; b — adult
female with a spermatophore attached below the abdomen; ¢ — stridulatory file on the underside of male left tegmen
bearing 112 teeth.



Isophya modesta in Poland 89

Turcz., Dianthus carthusianorum L., Filipendula vulgaris Moench, and Plantago media L.
Species of dry forest edges were represented by: Agrimonia eupatoria L., Coronilla varia L.,
Origanum vulgare L., Primula veris L., Astragalus glycyphyllos L., Stachys officinalis (L.)
Trevis., Pimpinella saxifraga L., Trifolium medium L., Genista tinctoria L., and Melampyrum
nemorosum L.. Meadow species were represented by: Lotus corniculatus L., Geranium pratense
L., Arrhenatherum elatius (L.) P. Beauv. ex J. & C. Presl, Daucus carota L., Dactylis glomerata
L., Lathyrus pratensis L., Holcus lanatus L., Trisetum flavescens (L.) P. Beauv., Gymnadenia
conopsea (L.) R. Br., Prunella vulgaris L., Colchicum autumnale L., Knautia arvensis (L.)
Coult., Rhinanthus sp. L., Leucanthemum vulgare Lam., and Cirsium arvense (L.) Scop. While
some grasslands at the Makowa site are mown, others are abandoned. At the Gora Filipa hill the
occurrence of infrequent fires stops secondary succession to some extent (Kucharzyk 2010). The
site is surrounded by mixed forests, and in the southernmost, isolated part, single pines growing
within the grassland create a forest-steppe-like habitat structure (Fig. 4d).
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Fig. 3. Oscillographic representation of the song of Isophya modesta from the Przemysl Foothills.

At the Rybotycze site, the habitat consisted mostly of semi-dry meadows characterised by
Stachys officinalis, Trifolium medium, Galium verum L., in part overgrown with Calamagrostis
epigejos (L.) Roth. At the edge of this meadow there is a steep slope covered by a xerothermic
grassland overgrown with Brachypodium pinnatum and with some Gentiana cruciata. At this
site, I. modesta was mostly found within the meadow and not in the xerothermic slope. This site
appears not to be mown regularly; shrubs and trees, especially pines, are encroaching. The
Rybotycze site is mostly surrounded by young mixed forests.

At the Kopystanka site the habitat occupied by I. modesta consisted of dry, semi-dry, to moist
meadows (Fig. 4a). The meadows at this site had a similar meadow species composition as
described from the Makowa site, but lacked few of the species characteristic for xerothermic
grasslands. A peculiarity of this site was the rather consistent presence of Sanguisorba officinalis
L. and Cirsium decussatum Janka. The plant communities of this site are described in detail by
Barabasz-Krasny & Sottys-Lelek (2010). The grasslands in the Kopystanka reserve are mown
yearly to protect them from secondary succession (Pawlaczyk et al. 2013) and are mostly
surrounded by old-growth beech forests.
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Fig. 4. Habitat of Isophya modesta in the Przemysl Foothills; a — semi-dry meadow in Kopystanka reserve, b — dense
meadow on abandoned arable land at Makowa with Goéra Filipa hill covered with xerothermic grassland in the
background, ¢ — dry dense grassland with xerothermic species such as Salvia verticillata, Brachypodium pinnatum, and
Gentiana cruciata at Makowa site, d — semi-dry grassland at the southernmost part of the Makowa site with abundant
Trifolium medium and solitary pines creating a forest-steppe like habitat structure.
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The habitat of the Cisowa site was not assessed in detail; it consisted of dense, semi-dry
meadows located on a gentle southern slope surrounded by mixed forests.

In the discovered localities, I. modesta coexisted with the following Orthoptera species:
Bicolorana bicolor (Philippi), Chorthippus apricarius (L.), Chorthippus dorsatus (Zetterstedt),
Chrysochraon dispar (Germar), Decticus verrucivorus (L.), Euthystira brachyptera (Ocskay),
Gomphocerippus rufus (L.), Isophya pienensis Maran, Leptophyes albovittata (Kollar),
Oecanthus pellucens (Scopoli), Omocestus viridulus (L.), Phaneroptera falcata (Poda),
Pholidoptera  griseoaptera (De Geer), Pseudochorthippus montanus (Charpentier),
Pseudochorthippus parallelus (Zetterstedt), Roeseliana roeselii (Hagenbach), Ruspolia nitidula
(Scopoli), Stenobothrus lineatus (Panzer), Tettigonia cantans (Fuessly), Tettigonia viridissima
(L.). Some species, such as Bicolorana bicolor and Stenobothrus lineatus, are characteristic for
xerothermic grasslands, but others, for example Isophya pienensis and Gomphocerippus rufus,
represent mountainous fauna. The thermophilous species Ruspolia nitidula, Phaneroptera
falcata, and Oecanthus pellucens probably spread around this region relatively recently
(Zurawlew et al. 2021).

Population density of 1. modesta at the discovered sites in the years of this study was 30 to
80 adult individuals per hectare. The density steadily declines during the season, with highest
abundance occurring in late June/early July. In the Przemysl Foothills, /. modesta occupies an
area of 1-2 km?, and during the years of this study the whole population consisted of 3,000 to
15,000 adult individuals.

DiscuUSSION

The discovered localities of 1. modesta in Poland make the first records of this species outside
of the forest-steppe zone. Its occupation of various dry but not steppic meadows shows that the
species is not clearly bound to pure forest-steppe habitats.

The morphology and song structure of the individuals of the discovered population strictly
matches 1. modesta (Sehnal 2017, Heller et al. 2004, Orci & Haller 2004). The number of teeth
on the stridulatory file is within the range of 1. modesta (Heller et al. 2004; Chobanov et al.
2013), and the arrangement and size of the teeth coincides with that of 1. modesta (Oric & Haller
2004). The length of both parts of the syllable is within the range of I. modesta (Orci & Heller
2004). The results of this study do not show whether the discovered population belongs to the
nominate subspecies or to I. modesta rossica, as the only difference between the two taxa lies in
the timing of female response song (Orci & Heller 2004). However, it has also been suggested
that the two subspecies may be synonymous (Chobanov et al. 2013).

The grasslands occupied by I. modesta differed in plant species composition compared to
meadows most commonly found in this part of the Carpathians (Barabasz-Krasny & Sottys-
Lelek 2010, Kucharzyk 2010, Zarzycki et al. 2022). The overall insular range of 1. modesta may
have resulted from the fragmentation of a continuous range at the end of the last glaciation, when
steppic and forest-steppe habitats were much more common (Pokorny et al. 2015). If so, the
populations of the Przemysl Foothills may also be of such ancient origin. On the other hand, it
is also possible that /. modesta reached this area after the forest had been cleared by humans in
the early historical period.

The presence of I. modesta at multiple localities in the Opillia Upland (Kuntze & Noskiewicz
1933, 1938) indicates the possible existence of a continuous range that would directly connect
the discovered populations in the Przemysl Foothills with the known range in Ukraine. However,
the habitats occupied by 1. modesta in the Opilia Upland differ substantially from the ones
occupied in the Przemys$l Foothills. In the Opilia Upland, . modesta was found only on steppic
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grasslands with dense vegetation, where it coexisted with other forest-steppe species: Poecilimon
brunneri Frivaldszky and Poecilimon fussi Fieber (Kuntze & Noskiewicz 1933, 1938).

1. modesta seems to be rather common at the discovered sites. However, its habitat —
extensively used grasslands — is threatened by secondary succession, intensification of
agriculture, and urbanisation all throughout the Carpathians (Kadlecik 2014). While the
population from Kopystanka should be regarded as safe, this area being a nature reserve mown
extensively to prevent shrub and tree encroachment (Pawlaczyk et al. 2013), the populations
from Cisowa, Rybotycze, and Makowa are not protected. The area of Gora Filipa in Makowa
was proposed for protection as an ecological site due to its unique xerothermic flora (Kucharzyk
2011). This ecological site, however, has not yet come into existence. Cisowa, Makowa, and
especially Rybotycze populations may be threatened by secondary succession and afforestation
(Pawlaczyk et al. 2013; Kucharzyk 2010).

The Makowa, Rybotycze, and part of the Kopystanka site find themselves within the buffer
zone of the proposed Turnicki National Park (Bara et al. 2018). Turnicki National Park is a
proposed conservation area especially focused on the primaeval Carpathian forests of the
Przemysl Foothills, but it would also protect the highly biodiverse ecotone zones and grasslands
of'this area (Bara et al. 2018. To show our support for the planned Turnicki National Park, honour
the work of countless nature lovers towards its creation, and stress the unique natural character
of this area, we suggest the Polish name of 1. modesta to be ‘zrowienka turnicka’. The finding of
1. modesta emphasises the unique natural character of the Przemysl Foothills, which not only
harbours primaeval Carpathian beech forests, but also grasslands of national importance.

ACKNOWLEDGEMENTS

We thank Michat Brodacki for obtaining SEM pictures, storing the collected specimens, and
his invaluable help and company in the field.

REFERENCES

BARA L., BARAN D., BOCKOWSKI M. D., BUCHHOLZ L., BURY D., CHACHULA P., GIERCZYK B., GUZIK W., HORDOWSKI
J., KOLTOWSKA M., KOSCIELNIAK R., KOTLARCZYK J., KUCHARZYK S., KUJAWA A., MELKE A., MICHALCZUK J.,
PAGACZS., SACHANOWICZ K., SZARY A., SZCZEPKOWSKI A., TATOJ K., WALENDZIAK J., WISNIEWSKI D., WITCZUK
J. & WOLANSKIP. 2018. The Projected Turnicki National Park: The state of natural values in 35 years from the first
design of the park. Fundacja Dziedzictwo Przyrodnicze, Nowosiotki Dydynskie, 400 pp. [In Polish with English
summary]. Available at: https://przyrodnicze.org/sites/default/files/do-pobrania/TuPN_monografia FDP_FINAL-
1.pdf

BARABASZ-KRASNY B. & SOLTYS-LELEK A. 2010. Plant Communities containing Thistle (Cirsium decussatum Janka)
on Przemysl Foothills. Fragmenta Agronomica 27 (3): 20-33. [In Polish with English summary]

BAUER N. & KENYERES Z. 2006. Habitat preference studies of some species of the genus Isophya Brunner von
Wattenwyl, 1878 (Orthoptera: Phaneropteridae) in the western part of the Carpathian Basin. Journal of Orthoptera
Research 15: 175-185. DOI: 10.1665/1082-6467(2006)15[175:HPSOSS]2.0.CO:;2.

BAZYLUK W. 1956. Prostoskrzydte — Orthoptera (Saltatoria). Klucze do oznaczania owadoéw Polski, 11: 17. PWN,
Warszawa, 165 pp. [In Polish]

CHOBANOV D, GRZYWACZ B, IORGU L., CIPLAK B., ILIEVA M. & WARCHALOWSKA-SLIWA E. 2013. Review of the Balkan
Isophya (Orthoptera: Phaneropteridae) with particular emphasis on the Isophya modesta group and remarks on the
systematics of the genus based on morphological and acoustic data. Zootaxa, 3658:1-81. DOI:
10.11646/zootaxa.3658.1.1

CHOBANOV D. P., HOCHKIRCH A., IORGU L. S., IVKOVIC S., KRISTIN A., LEMONNIER-DARCEMONT M., PUSHKAR T.,
SIRIN D., SKEJO J., SZOVENYI G., VEDENINA V. & WILLEMSE L. M. P. 2016. Isophya modesta. The IUCN Red List
of Threatened Species 2016: ¢.T62147367A70269307. Available at https://dx.doi.org/10.2305/TUCN.UK.2016-
3.RLTS.T62147367A70269307.en on 12 May 2022

CIGLIANO M. M., BRAUN H., EADES D. C. & OTTE D. Orthoptera Species File. Available at http://Orthoptera.SpeciesFile.org
on 12 May 2022.

DOBROLYUBOVA T. V. 2013. Predvaritel’'nye svedenija po faune priamokrylykh (Insecta: Orthoptera) Penzenskoj oblasti
[Preliminary information on the fauna of Orthoptera (Insecta: Orthoptera) of the Penza Region]. In: Lesostep’
Vostochnoj Evropy: Struktura, Dinamika i Okhrana, pp. 292-294. Izdatel’stvo PGU, Penza, 410 pp. [In Russian]


http://orthoptera.speciesfile.org/

Isophya modesta in Poland 93

Fumy F., KAMPFER S. & FARTMANN T. 2021. Land-use intensity determines grassland Orthoptera assemblage
composition across a moisture gradient. Agriculture, Ecosystems & Environment. 315: 107424.
DOI:10.1016/j.agee.2021.107424.

GUZIK P. & GUZIK W. 2022. Rediscovery of Isophya stysi (Cejchan, 1957) (Orthoptera: Tettigonioidea: Phaneropterinae)
in south-eastern Poland. Fragmenta Faunistica 65: 69-75.

HELLER K-G., ORCI K. M., GREIN G. & INGRISCH S. 2004. The Isophya species of Central and Western Europe
(Orthoptera: Tettigonioidea: Phaneropteridae). Tijdschrift voor Entomologie. 147: 237-258.

HOCHKIRCH A., NIETO A., CRIADO M. G., CALIX M., BRAUD Y., BUZZETTI F. M., CHOBANOV D., ODE B., PRESA
ASENSIO J. J., WILLEMSE L., ZUNA-KRATKY T., BARRANCO VEGA P., BUSHELL M., CLEMENTE M. E., CORREAS J.
R., DUSOULIER F., FERREIRA S., FONTANA P., GARCIA M. D., HELLER K.-G., IORGU L. $., IVKOVIC S., KATI V.,
KLEUKERS R., KRISTIN A., LEMONNIER-DARCEMONT M., LEMOS P., MASSA B., MONNERAT C., PAPAPAVLOU K.P.,
PRUNIER F., PUSHKAR T., ROESTI C., RUTSCHMANN F., SIRIN D., SKEJO J., SZOVENYI G., TZIRKALLI E., VEDENINA
V., BARAT DOMENECH J., BARROS F., CORDERO TAPIA P.J., DEFAUT B., FARTMANN T., GOMBOC S., GUTIERREZ-
RODRIGUEZ J., HOLUSA J., ILLICH I., KARJALAINEN S., KOCAREK P., KORSUNOVSKAYA O., LIANA A., LOPEZ H.,
MORIN D., OLMO-VIDAL J. M., PUSKAS G., SAVITSKY V., STALLING T. & TUMBRINCK J. 2016. European Red List
of Grasshoppers, Crickets and Bush-crickets. Publications Office of the European Union, Luxembourg, 88 pp.
Available at: https://data.europa.eu/doi/10.2779/60944 on 26.04.2022.

KADLECIK J. 2014. Carpathian Red List of Forest Habitats and Species and Carpathian list of invasive alien species.
Statna ochrana prirody Slovenskej republiky, Banska Bystrica, 235 pp.

KANUCH P., JARCUSKA B., IORGU E. I, IORGU L. . & KRISTIN A. 2014. Geographic variation in relict populations:
genetics and phenotype of bush-cricket Pholidoptera frivaldskyi (Orthoptera) in Carpathians. Journal of Insect
Conservation 18: 257-266. DOI:10.1007/s10841-014-9636-6.

KENYERES Z., RACZ L. A. & VARGA Z. 2009. Endemism hot spots, core areas and disjunctions in European Orthoptera.
Acta Zoologica Cracoviensia, Series B: Invertebrata 52: 189-211. DOI:10.3409/azc.52b_1-2.189-211.

KRISTIN A., BALLA M., FABRICIUSOVA V., HRUZ V. & KANUCH P. 2011. Orthoptera and Mantodea in fragments of
seminatural habitats in lowlands of SE Slovakia and SW Transcarpathian Ukraine. Articulata 26: 109—121.

KRISTIN A. & IORGU 1. $. 2014. Red List of grasshoppers, bush-crickets and crickets (Orthoptera) of the Carpathian
mountains. In: KADLECIK J. (ed.), Carpathian Red List of Forest Habitats and Species and Carpathian list of invasive
alien species, pp. 186-199. Statna ochrana prirody Slovenskej republiky, Banska Bystrica, 235 pp.

KRISTIN A. & JARCUSKA B. 2016. Distribution and ecology of the flightless bush-cricket Poecilimon schmidtii at its
northern range margin. Biologia: Section Zoology 71: 1049-1060. DOI:10.1515/biolog-2016-0128.

KRISTIN A., JARCUSKA B., DORKOVA M. & KANUCH P. 2019. First Record of Pholidoptera transsylvanica (Orthoptera,
Tettigoniidae) in Poland. Entomological News. 128: 377. DOIL:10.3157/021.128.0410

KRISTIN A., JARCUSKA B. & KANUCH P. 2019. Diversity and distribution of Orthoptera communities of two adjacent
mountains in northern part of the Carpathians. Travaux du Muséum National d’Histoire Naturelle “Grigore Antipa”
62:191-211. DOI:10.3897/travaux.62.e48604.

KRISTIN A., JARCUSKA B. & KANUCH P. 2020. An annotated checklist of crickets, grasshoppers and their allies
(Orthoptera) in Slovakia. Zootaxa. 4869: 207-241. doi:10.11646/zootaxa.4869.2.3.

KUCHARZYK S. 2010. The xerothermic grassland with the snowdrop windflower Anemone sylvestris L. on the Przemyski
Foothills (SE Poland). Chronmy Przyrodg Ojczysta 66: 190-200. [In Polish with English summary]

KUCHARZYK S. 2011. Dokumentacja do utworzenia uzytku ekologicznego ,,Gora Filipa”. [Documentation for the
creation of the ecological site ,Gora Filipa”].Ustrzyki Dolne: Unpublished. Available at:
http://rgdoi.net/10.13140/RG.2.1.2106.7128 [27.04.2022, in Polish]

KUNTZE R. & NOSKIEWICZ J. 1933. Charakterystyka faunistyczna dwu rezerwatow stepowych w potudniowo-
wschodniej Polsce. [Faunistic characterisation of two steppe nature reserves in south-eastern Poland]. Roczniki
Panstwowej Rady Ochrony Przyrody 13: 125-139. [In Polish]

KUNTZE R. & NOSKIEWICZ J. 1938. Zarys Zoogeografii Polskiego Podola. Versuch einer Zoogeographie des polnischen
Podoliens. Prace naukowe Towarzystwa Naukowego we Lwowie, 2, 4: VII+ 538 pp. [In Polish with German Summary]

MUNTEANU C., PIDGEON A. M. & RADELOFF V. C. 2018. Bird conservation in the Carpathian Ecoregion in light of long-
term land use trends and conservation responsibility. Biodiversity and Conservation 27: 2051-2068.
DOI:10.1007/510531-018-1524-z

NUHLICKOVA S., SVETLIK J., SIBIKOVA M., JAROLIMEK I. & ZUNA-KRATKY T. 2021. Current distribution, microhabitat
requirements and vulnerability of the Keeled Plump Bush-cricket (Isophya costata) at the north-western periphery
of its range. Journal of Insect Conservation 25: 65-76. DOI:10.1007/s10841-020-00280-w

ORCIK.M. & HELLER K-G. 2004. A description of the song of Isophya modesta modesta (Frivaldszky 1867) with notes
on its relationship to I modesta rossica Bey-Bienko, 1954. Journal of Orthoptera Research 13: 211-219.
DOI:10.1665/1082-6467(2004)013[0211:ADOTS0]2.0.CO;2

PAWLACZYK P., MICHALCZUK J., PITUCHA G., MICHALSKI R. & KUBERSKI L. 2013. Plan zadan ochronnych dla obszaru
Natura 2000 Pogorze Przemyskie PLB180001 w wojewddztwie podkarpackim [Protection plan for the Nature 2000
area Pogorze Przemyskie PLB180001 in Podkarpackie voivodeship]. Regionalna Dyrekcja Ochrony Srodowiska w
Rzeszowie, Rzeszow. [in Polish]


https://data.europa.eu/doi/10.2779/60944
https://doi.org/10.1665/1082-6467(2004)013%5B0211:ADOTSO%5D2.0.CO;2
https://doi.org/10.1665/1082-6467(2004)013%5B0211:ADOTSO%5D2.0.CO;2

94 S. Czyzewski and P. Guzik

POKORNY P., CHYTRY M., JURICKOVA L., SADLO J., NOVAK J. & LOZEK V. 2015. Mid-Holocene bottleneck for central
European dry grasslands: Did steppe survive the forest optimum in northern Bohemia, Czech Republic? The
Holocene 25: 716-726. doi:10.1177/0959683614566218.

RAMME W. 1951. Zur Systematik Faunistik und Biologie der Orthopteren von Siid-ost Europa und Vorderasien.
Mitteilungen aus dem Zoologischen Museum in Berlin 27: 1-431.

SEHNAL M. 2017. Konigsplumpschrecke Isophya modesta (Frivaldszky, 1968). In: ZUNA-KRATKY T., LANDMANN A.,
ILLICH 1., ZECHNER L., ESSL F., LECHNER K., ORTNER A., WEISSMAIR W. & WOSs G. (eds), Die Heuschrecken
Osterreichs, pp. 258-261. Biologiezentrum des Oberdsterreichischen Landesmuseums, Linz, 872 pp.

VADKERTI E. & SzOVENYI G. 2005. Habitat preference of four protected bush-cricket species (Orthoptera,
Phaneropteridae, Isophya) in South Hungary. Biologia, Bratislava, 60: 545-549.

ZARZYCKI1J., KORZENIAK J. & PERZANOWSKA J. 2022. Impact of Land Use Changes on the Diversity and Conservation
Status of the Vegetation of Mountain Grasslands (Polish Carpathians). Land 11:252. DOI:10.3390/land11020252.

ZHANTIEV R., KORSUNOVSKAYA O. & BENEDIKTOV A. 2017. Acoustic signals of the bush-crickets Isophya (Orthoptera:
Phaneropteridae) from Eastern Europe, Caucasus and adjacent territories. European Journal of Entomology 114:
301-311.

ZURAWLEW P., ORZECHOWSKI R., GROBELNY S., BRODACKI M., KUTERA M., RADZIKOWSKI P. & CZYZEWSKI S. 2021.
Prostoskrzydte (Orthoptera) Polski. [The Orthoptera of Poland Project]. Available at: https://orthoptera.entomo.pl
on 01.05.2022. [in Polish with English summary]

STRESZCZENIE

[Isophya modesta Frivaldszky, 1868 (Orthoptera: Tettigoniidae) nowy gatunek owada
prostoskrzydlego dla Polski]

Publikacja przedstawia pierwsze stwierdzenia Isophya modesta Frivaldszky, 1868 w Polsce.
W 2020 i 2021 roku I. modesta odnaleziona zostala na pigciu stanowiskach na Pogorzu
Przemyskim. Gatunek ten do tej pory wykazywany byl z rozproszonych stanowisk w strefie
lasostepu $rodkowej i wschodniej Europy. Na Pogérzu Przemyskim /. modesta wystepuje na
cieplych i suchych obszarach lakowych oraz na murawach kserotermicznych. Szacunkowa
liczebnos¢ wykrytej w Polsce populacji wynosi 300015000 dorostych osobnikéw. Tylko jedno
z odkrytych stanowisk (rezerwat Kopystanka) znajduje si¢ na terenie prawnie chronionym. Dwa
z pozostalych stanowisk (stanowisko w Makowe] oraz stanowisko w Rybotyczach)
zlokalizowane sg w otulinie planowanego Turnickiego Parku Narodowego. Odkryte stanowiska
stanowig pierwsze miejsce wystgpowania /. modesta poza strefg lasostepu i moga wskazywaé na
pierwotny charakter tak i muraw Pogérza Przemyskiego. Aby okazaé nasze poparcie dla
planowanego Turnickiego Parku Narodowego, uhonorowa¢ pracg niezliczonych mito$nikow
przyrody na rzecz jego utworzenia, a takze podkresli¢ wyjatkowy charakter przyrodniczy tego
obszaru, proponujemy, aby polska nazwa I. modesta brzmiata: zrowienka turnicka.
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