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ABSTRACT: The species richness and relative abundances of ladybird beetles
(Coleoptera: Coccinellidae) were surveyed in 2014-2015 in Cedynia Landscape Park
(NW Poland). In total, 50 species were found, of which the most common was the
invasive Harmonia axyridis (PALLAS, 1773). Some of the species recorded in this study,
such as Hyperaspis concolor (SUFFRIAN, 1843), Clitostethus arcuatus (RossI, 1794),
Nephus bipunctatus (KUGELANN, 1794), N. quadrimaculatus (HERBST, 1783), Scymnus
ater KUGELANN, 1794, S. limbatus STEPHENS, 1832, Novius cruentatus (MULSANT,
1846) and Cynegetis impunctata (LINNAEUS, 1767), have very rarely been reported in
Poland. KEY WORDS: Coccinellidae, Cedynia Landscape Park, N-W Poland.

Introduction

The Cedynia Landscape Park covers the westernmost part of Poland,
with an area of 30,850 ha. It lies at the junction of three geographical
macroregions — the Torunsko-Eberswaldzka Ice-marginal Valley (the
mesoregion of the Freienwalde Basin), the Szczecin Shoreland (the
mesoregion of the Lower Oder Valley) and the West Pomerania Lakeland
(the mesoregion of the Mysliborskie Lakeland), but according to a
division used by the Catalogue of Polish Fauna, it belongs entirely to the
Pomeranian Lakeland. The area is a mosaic of diverse habitats such as
riparian forests, peat moors and reed beds in the swampy Oder Valley,
thermophilic turf and thickets on the slopes of the valley, as well as pine
and mixed forests, covering morainic plateaux. The geographical location
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and different habitats of the park render it a place where diverse and
species-rich groupings of plants and animals occur (Rakowski I in. 2004).
The degree to which the fauna of Coccinellidae of the Cedynia Landscape
Park has been known is small. The already published data refer almost
entirely to the forest-steppe Bielinek Reserve, and they are included in the
study by ENGEL (1938), demonstrating 14 ladybird species, as well as in
the studies by ZumpT (1931) and GRIEP (1939), both providing one
species each. The only record outside the Bielinek Reserve is probably
wrong, and it concerns the specimen Hyperaspis erythrocephala
(FABRICIUS, 1787) collected in 1942 in the town Siekierki. According to
HoRION (1961) and BURAKOWSKI & all. (1986), the said specimen (lost
during the war) might have been erroneously labeled or accidentally taken
to the environs of Siekierki. H. erythrocephala occurs predominantly in
Asia and Eastern Europe; moreover, it is recorded from few localities in
Central Europe and Denmark (KovAR 2007). In Poland and its current
borders, apart from the doubtful locality in Siekierki, the species was
recorded only from the environs of Przemysl (TRELLA 1923).

The aim of the following study is to recognise more fully the species
richness of Coccinellidae of the Cedynia Landscape Park and provide an
evaluation of the relative abundance of particular species. A special
attention has been drawn to the quantitative role of the invasive species
Harmonia axyridis (PALLAS, 1773) in ladybird groupings in different
habitats of the Park.

Material and methods

Coccinellidae were collected and observed during three visits to the
Cedynia Landscape Park on the days 16-18 June 2014, 22-25 July 2015
and 15-17 September 2015. The materials were collected from different
habitats with the use of standard collecting methods: sweeping plants with
a butterfly net, shaking insects off trees and shrubs onto a I m x 1 m
canvas (a so-called entomological umbrella), and collecting spotted
specimens directly. All collected specimens were recorded and the
majority of them freed at the place of their capture after having been
labeled. Only a few specimens were taken to serve as an evidence
material (from one up to a few specimens of each of the recorded species),
as well as those which required laboratory labeling. The evidence

specimens can be found in the authors’ collections. The nomenclature and
systematic arrangement of ladybird beetles follow KovARr (2007).
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Results

During the research, the total of 2587 Coccinellidae specimens (2265
imagines, 286 larvae, and 36 pupae) belonging to 50 species were
recorded (Tab. 1).

Table 1. The list of Coccinellidae found in Cedynia Landscape Park during
this study with the number of specimens recorded

Number of imagines (2)

Systematic position larvae (3) & pupae (4)
1 2 3 4
Coccidulinae, Coccidulini
Coccidula rufa (HERBST, 1783) 21
Coccidula scutellata (HERBST, 1783) 3
Rhyzobius chrysomeloides (HERBST, 1783) 102 6
Scymninae, Hyperaspidini
Hyperaspis concolor (SUFFRIAN, 1843) 8
Scymninae, Scymnini
Clitostethus arcuatus (Rossl, 1794) 24
Nephus (Bipunctatus) bipunctatus (KUGELANN, 1794) 5
Nephus (Nephus) quadrimaculatus (HERBST, 1783) 1
Nephus (Nephus) redtenbacheri (MULSANT, 1846) 3
Scymnus (Neopullus) ater KUGELANN, 1794 1
Scymnus (Neopullus) haemorrhoidalis HERBST, 1797 14
Scymnus (Neopullus) limbatus STEPHENS, 1832 3
Scymnus (Parapullus) abietis (PAYKULL, 1798) 5
Scymnus (Pullus) auritus THUNBERG, 1795 1
Scymnus (Pullus) ferrugatus (MoLL, 1785) 1
Scymnus (Pullus) suturalis THUNBERG, 1795 Scymnus 86
(Scymnus) frontalis (FABRICIUS, 1787) o*
Scymnus (Scymnus) nigrinus KUGELANN, 1794 6
Scymnus (Scymnus) rubromaculatus (GOeze, 1777) 5
Scymninae, Stethorini
Stethorus pusillus (HERBST, 1797) 224
Chilocorinae, Chilocorini
Chilocorus bipustulatus (LINNAEUS, 1758) 10 113
Chilocorus renipustulatus (Scriba, 1791) 36 28 1
Exochomus quadripustulatus (LINNAEUS, 1758) 84

Chilocorinae, Platynaspidini
Platynaspis luteorubra (GOEZzE, 1777) 2
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c.d. Tab. |

1 2 3 4
Ortaliinae, Noviini
Novius cruentatus (MULSANT, 1846) 4
Coccinellinae, Halyziini
Halyzia sedecimguttata (LINNAEUS, 1758) 27 5 2
Psyllobora vigintiduopunctata (LINNAEUS, 1758) 98 20
Vibidia duodecimguttata (PoDA, 1761) 60 2 1
Coccinellinae, Tytthaspidini
Anisosticta novemdecimpunctata (LINNAEUS, 1758) 70
Coccinula quatuordecimpustulata (LINNAEUS, 1758) 89 21
Tytthaspis sedecimpunctata (LINNAEUS, 1761) 156 50
Coccinellinae, Coccinellini
Adalia bipunctata (LINNAEUS, 1758) 14
Adalia decempunctata (LINNAEUS, 1758) 263
Anatis ocellata (LINNAEUS, 1758) 135
Aphidecta obliterata (LINNAEUS, 1758) 283 1
Calvia decemguttata (LINNAEUS, 1767) 61 1
Calvia quatuordecimguttata (LINNAEUS, 1758) 2 1
Calvia quindecimguttata (FABRICIUS, 1777) 298 1
Coccinella magnifica L. REDTENBACHER, 1843 481 18 23
Coccinella quinquepunctata LINNAEUS, 1758 34
Coccinella septempunctata LINNAEUS, 1758 10 43 2
Harmonia axyridis (PALLAS, 1773) 232 28 4
Harmonia quadripunctata (PONTOPPIDAN, 1763) 4 126 2
Hippodamia tredecimpunctata (LINNAEUS, 1758) 4 11
Hippodamia variegata (GOEzE, 1777) 75
Myrrha octodecimguttata (LINNAEUS, 1758) 1
Myzia oblongoguttata (LINNAEUS, 1758) 1
Oenopia conglobata (LINNAEUS, 1758) 11
Propylea quatuordecimpunctata (LINNAEUS, 1758)
Epilachninae, Cynegetini
Cynegetis impunctata (LINNAEUS, 1767) 1
Epilachninae, Epilachnini
Subcoccinella vigintiquatuorpunctata (LINNAEUS, 1758) 26 4

* Several related species belonging to the Scymnus frontalis group can be reliably
connected to the species based on the male copulatory organs. Two of the five collected
specimens of this group were males. After the dissection of their genitalia, both appeared
to be S. frontalis.

The most frequently collected species was the invasive Asian lady
beetle Harmonia axyridis (513 species = 19.8% of all collected lady
beetles). Its presence in the groupings of Coccinellidae was, however,
very divergent in different types of habitats. It held a dominant position
only in habitats consisted of deciduous trees and shrubs (31% of the
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collected lady beetles). Its presence on low vegetation (herbaceous plants
and dwarf shrubs) amounted to 16% and was lower than the presence of
Coccinella  septempunctata  LINNAEUS, 1758 and  Tytthaspis
sedecimpunctata (LINNAEUS, 1761), and as for H. axyridis, its presence on
coniferous trees (pines, spruces, and junipers) amounted to only 3% of the
recorded species. The most abundant were Rhyzobius chrysomeloides
(HERBST, 1783) and Scymnus suturalis THUNBERG, 1795 (Fig. 1).

Three forms of multicoloured Asian lady beetle were recorded: H.
axyridis f. succinea (Hope, 1843), H. axyridis f. spectabilis
(FALDERMANN, 1835) and H. axyridis f. conspicua (FALDERMANN, 1835).
As for the frequency, the form succinea was definitely predominant (469
out of 481 collected adults of H. axyridis = 97.5%). The presence of the
form spectabilis amounted to 1.7% (8 specimens), whereas the form
conspicua amounted to 0.8% (4 specimens).

Many of the recorded ladybird beetles from the Cedynia Landscape
Park belong to the species that are rarely or very rarely encountered in
Poland. Below, the detailed data on the collected specimens of these
species are provided, with brief information about their biology and more
recent literature data published after the release of the part of the
Catalogue of Polish Fauna devoted to Coccinellidae (BURAKOWSKI & all.
1986).

Hyperaspis concolor (SUFFRIAN, 1843)

— VU46 the Oder Valley below the Bielinek Reserve at the base of the
Storczykowy Gorge, 23 VII 2015, 2 exx., na Salix viminalis L.; VU46
Barcie, 17 IX 2015, 4 exx., in the groundcover of an alder riparian
forest, 1 ex., in the reed beds of an overgrowing small lake; VU45
Stary Kostrzynek, 17 1X 2015, 1 ex., on a Reynoutria japonica HOUTT.
Near the old riverbed of the Oder River.

A rarely collected species with a poorly studied biology, probably
related to humid habitats. In recent years recorded from the environs of
Poznan (RUTA & all. 2009), Wroctaw (GREN & all. 2013), Rogéw (the
L6dz Upland) (Borowskl 2015) and Warsaw (SZAWARYN & HAWRO
2015).
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Fig. 1. Species composition of Coccinellidae recorded in Cedynia Landscape Park
on deciduous trees and shrubs (A), low vegetation (B) and conifer trees (C).
Darker bars — contribution of the invasive Harmonia axyridis.

Species symbols:
ADADEC — Adalia decempunctata, ANINOV — Anisosticta novemdecimpunctata,
APHOBL - Aphidecta obliterata, CALQUA — Calvia quatuordecimguttata,
CHIBIP — Chilocorus bipustulatus, CHIREN — Chilocorus renipustulatus, CLIARC
— Clitostethus arcuatus, COCMAG — Coccinella magnifica,
COCQUA - Coccinula quatuordecimpustulata, COCSEP — Coccinella septempunctata,
EXOQUA - Exochomus quatuordecimpustulatus, HALSED — Halyzia sedecimguttata,
HARAXY — Harmonia axyridis, HARQUA — Harmonia quadripunctata,
HIPVAR - Hippodamia variegata, PROQUA - Propylea quatuordecimpunctata,
PSYVIG — Psyllobora vigintiduopunctata, RHYCHR — Rhyzobius chrysomeloides,
SCYSUT - Scymnus suturalis, STEPUS — Stethorus pusillus,
SUBVIG - Subcoccinella vigintiquatuorpunctata,
TYTSED - Tytthaspis sedecimpunctata, VIBDUO - Vibidia duodecimguttata.

Clitostethus arcuatus (RossI, 1794)

—VU54 Gozdowice, 15 IX 2015, 1 ex., on Hedera helix L., 2 exx., on
Fraxinus excelsior L., 17 IX 2015, 5 exx., on F. excelsior; VU54 the
Stubia Valley near Stare Lysogorki, 15 1X 2015, 11 exx., on Crataegus
sp.; VU46 Lubiechow Dolny, 15 IX 2015, 1 ex., in an alder. on H.
helix; VU45 the Oder Valley near Osinow Dolny, 16 IX 2015, 2 exx.,
on
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Crataegus sp.; VU45 Cedynia, 17 IX 2015, 1 ex., the town centre, on a

Fraxinus sp.; VU56 Piasek vic., 17 IX 2015, 1 ex., in a mixed forest on

a Quercus petraea (MATT.) LIEBL.

A southern European species, which in recent years has evinced a
distinct expansion towards Northern Europe (PUTZ & all. 2000, CHUMAK
& BEREST 2003, SPRINGATE & ARNOLD 2011, BROWN & WHITEHEAD
2012, SPRYNAR 2012). In the second half of the 20" century and at the
beginning of the 20" century, it was recorded from Legnica (LETZNER
1874) and Ojcéw (EICHLER 1914),though the data were questioned by
BIELAWSKI (1962) due to the lack of evidence specimens, and until
recently, it was not credited to the Polish fauna. Since 2005, it has been
recorded from Slask Opolski (KROLIK 2006, GREN & all. 2013), Rogalin
near Poznan (RuTA & all. 2009), and Warsaw and its environs
(CERYNGIER & all. 2016).

Nephus (Bipunctatus) bipunctatus (KUGELANN, 1794)

— VU45 ,,Wrzosowiska Cedynskie” res., 24 VII 2015, 2 exx., on Quercus
robur L., 15 IX 2015, 2 exx., on Q. robur; VU45 the Oder Valley near
Osinéw Dolny, 16 I1X 2015, 1 ex., in an alder riparian forest, on a
Populus sp.

This very rare in Poland species is encountered on deciduous trees and
shrubs, as well as on herbaceous plants, usually in xerothermic habitats
(BURAKOWSKI & all. 1986). Recently recorded from the Biatowieza
Forest (JEDRYCZKOWSKI & GuTOwsKI 2014, PLEwWA & all. 2014a), the
Biebrza National Park (Gutowskl & all. 2006), the Spalsko-Rogowskie
Forests (BOrROWSKI & KIESZEK 1999, BYK & all. 2013, BorowskI 2015),
the Swictokrzyskie Mountains (BYk 2007) and Upper Silesia (Grex & all.
2013). The species has not been recorded earlier from the Pomeranian
Lakeland.

Nephus (Nephus) quadrimaculatus (HERBST, 1783)
—VU54 Gozdowice, 15 1X 2015, 1 ex., on a Hedera helix.

Similarly to the previous species, N. quadrimaculatus inhabits
deciduous trees and shrubs, as well as herbaceous plants at warm and
sunny sites (BURAKOWSKI & all. 1986), and is very rare in Poland. More
recent reports on having collected specimens of this species come from
Wroctaw (KANIA 1994), Poznan and its environs (RUTta & all. 2009),
Szumina near Lochow in the east part of the Mazovian Lowland (RUTA &
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all. 2009), and from the village Miedary located in Upper Sielsia (Grex &
all. 2013). The species new to the Pomeranian Lakeland.

Nephus (Nephus) redtenbacheri (MULSANT, 1846)

— VU54 the ecological ground ,,Murawa Bleszynska” ad Stary Bleszyn,

24 V11 2015, 1 ex., collected from a xerothermic turf; VU56 Krzymoéow
vic., 17 I1X 2015, 2 exx., in a blueberry groundcover (Vaccinium
myrtillus L.) in Brzezina.

Rarely encountered in Poland, though more frequent than other
representatives from the genus Nephus. Usually present in a layer of
groundcover on wetlands. After 1986, it has been recorded in different
regions, more often in the north and in the centre than in the south of the
country: the Pomeranian Lakeland (GuTowskl & RUTA 2004, RUTA &
all. 2009, Byk 2011), the Wigry National Park (CERYNGIER & all. 2016),
the Biebrza National Park, (Gutowskl & all. 2006), the Bialowieza
National Park (Ruta & all. 2009), Greater Poland and Kujawy
(PRZEWOZNY 2006, RUTA 2006, RUTA & all. 2009), Mazovia (BLOCK &
all. 2011, Borowski 2015), the Lublin Upland (Staczexk &
PIETRYKOWSKA 2002), Lower Silesia (RUTA & all. 2009), Upper Silesia
(Grex & all. 2013).

Scymnus (Neopullus) ater KUGELANN, 1794

— VU45 the Oder Valley near Osinéw Dolny, 16 IX 2015, 1 ex., on Salix
sp.

The species present probably in the whole Poland, yet everywhere
rarely encountered (BURAKOWsKI & all. 1986). Most frequently, it
inhabits humid habitats, different deciduous trees and shrubs (BIELAWSKI
1962). In recent years recorded from the Pomeranian Lakeland (RUTA &
all. 2009), Greater Poland (RuTA 2006, MOKRzYCKI & all. 2008, RUTA
& all. 2009, RENNER & MESSUTAT 2013), Lower Silesia (Ruta & all.
2009, Grex & all. 2013), the £6dZz Uplands (Rogdéw) (BorROwsKI 2015),
Warsaw (CERYNGIER & all. 2016), the Lublin Upland (PLEwA & all.
2014a) and the Biatlowieza Forest (JEDRYCZKOWSKI and GUTOWSKI 2014,
PLEWA & all. 2014a).

Scymnus (Neopullus) limbatus STEPHENS, 1832

— VU44 the Oder Valley between Stare Lysogorki and Siekierki, 18 VI
2014, 1 ex., on Salix viminalis; VU45 the Oder Valley near Osinéw
Dolny, 16 1X 2015, 1 ex., on Salix alba L., 1 ex., on S. viminalis.
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Very rare in our country, species related to willow-poplar riparian forests
and willow thickets on the banks of water bodies. Among the studies
published after 1986, it was only recorded by STACzEK (1996) from the
Janowskie Forests (the Sandomierska Lowland) RuTA & all. (2009) and
from the environs of Poznan and Wtoctawek. The species new to the
Pomeranian Lakeland.

Scymnus (Parapullus) abietis (PAYKULL, 1798)

— VUS54 Stare Lysogorki, 17 VI 2014, 5 exx., on Picea sp. in a backyard
garden.

The species trophically related to spruce gall adelges (Hemiptera:
Adelgidae). In the 19" and 20" centuries in the today borders of Poland, it
was rarely recorded, mainly in the south (BURAKOwWsKI & all. 1986).
Since recently, it has been more often recorded also from the central and
northern regions of the country. In recent years recorded from Poznan and
Mokrz in Greater Poland (RUTA & all. 2009), Rogéow (the £6dz Uplands)
(Borowskl 2015), the Wigry National Park (CERYNGIER & all. 2015), the
Bialowieza Forest (JEDRYCZKOWSKI & GUTOWSKI 2014, PLEwWA & all.
2014a), in the eastern part of Mazovia (Lochow and Wegrow vic.)
(PLEwA & all. 2014a, 2014b), Warsaw (CERYNGIER & all. 2016), in the
environs of Putawy (PLEWA & all. 2014a) and Upper Silesia (GREN & all
2013). The species new to the Pomeranian Lakeland.

Scymnus (Scymnus) rubromaculatus (Goezg, 1777)

— VUS54 Stary Bteszyn vic., 17 VI 2014, 1 ex., collected from the
xerothermic “Murawa Bleszynska”, 1 ex., on a wet meadow with
nettles; VU45 Stary Kostrzynek vic., 17 VI 2014, 1 ex., in a crop of
nettle near the Oder River, 1 ex., on a dry meadow; VU46 Barcie, 17
IX 2015, 1 ex., in the groundcover near an overgrowing small lake.

The species recorded relatively often, although owing to its external
similarity to S. femoralis (GYLLENHAL, 1827), not included in Bielawski’s
identification key (1959), the correctness of some, especially older
identifications should be verified.

Mentions about the occurrence of S. rubromaculatus published after
1986 concern the environs of Lodz (JADWIszCzak 1988), the Lublin
Upland (Staczek 1990, PLEWA & all. 2014a), Greater Poland (RENNER &
MESSUTAT 2007, RUTA & all. 2009, PLEWA & all. 2014a), the central part
of the Pomeranian Lakeland (Byk 2011), the Spalsko-Rogowskie Forests
(MokRrzycKkl & all. 2013, Borowskl 2015), Lower and Upper Silesia
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(GREN & all. 2013), the environs of Pinczoéw in the Matopolska Upland
(PLEWA & all. 2014a) and the environs of Lochow in the eastern part of
Mazovia (PLEWA & all. 2014a). Platynaspis luteorubra (Goeze, 1777)

— VUb54 Stary Bleszyn vic., 24 VII 2015, 2 exx. (larvae), observed on a
Rumex acetosa L.

A ladybird beetle not often collected, related to open and sunny
habitats. It usually inhabits herbaceous plants in aphid colonies guarded
by ants from the genera Lasius FABRICIUS, 1804, Myrmica LATREILLE,
1804 or Tetramorium MAYR, 1855. The larvae of P. luteorubra, which
move slowly and are not attacked by ants by virtue of morphological
adaptations (flattened body, long bristles, short legs) and probably its
chemical camouflage (VOLKL 1995), they are generally easier to
encounter than more agile adult specimens. New faunistic data concerning
this species come from many Polish regions: the Pomeranian Lakeland
(RUTA & all. 2009), Greater Poland (RENNER & MESSUTAT 2007, RUTA &
all. 2009), the environs of Rogow (BorowskI 2015), the Suwatki Region
(CERYNGIER & all. 2015), the Bialowieza Forest (JEDRYCZKOWSKI &
GuTowsKI 2014), the Polesie National Park (PIETRYKOWSKA & Staczex
2001), the Lublin Upland and Roztocze (RUTA & all. 2009), the
Swietokrzyskie Mountains (BYk 2007), the Matopolska Upland and the
environs of Ojcow in the Krakowsko-Czestochowska Upland (RUTA &
all. 2009), and Lower and Upper Silesia (RUTA & all. 2009, GREN & all.
2013).

Novius cruentatus (MULSANT, 1846)

— VUS54 Stare Lysogorki, 18 VI 2014, 1 ex., on a pine at the sunny edge of
a pine forest; VU44 between Stare Lysogorki and Siekierki, 25 VII
2015, 1 ex., on a pine at the sunny edge of a pine forest; VU45
Wrzosowiska Cedynskie vic., 15 IX 2015, 1 ex., on a pine; VU46
Barcie, 17 IX 2015, 1 ex., in the grassy side of a forest road.

In Poland, the species collected very rarely, only in the northwestern
part of the country. During a season, it probably inhabits the crowns of old
pines, feeding on scale insects Palaeococcus fuscipennis (BURMEISTER,
1839) (Hemiptera: Monophlebidae) (BurRAKOWSKI & all. 1986, MENDEL
& all. 1998). In recent years, it was recorded only from Pszczew in
Greater Poland by RENNER and MESSUTAT (2007) and from Puszczykow
near Poznan and the Drawsko Forest (the Pomeranian Lakeland) by RuTA
& all. (2009).
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Vibidia duodecimguttata (PODA, 1761)

— VU44 between Stare Lysogorki and Siekierki, 23 VII 2015, 8 exx. (5
imagines, 2 larvae, 1 pupa) on Crataegus sp.; VU45 Stara Rudnica, 17
VI 2014, 1 ex., on an Acer pseudoplatanus L., 5 exx., on an Acer
platanoides L.; VU45 Stary Kostrzynek, 17 VI 2014, 4 exx., on a
Crataegus sp., 24 V11 2015, 1 ex., on a Ulmus sp.; VU45 Wrzosowiska
Cedynskie vic., 15 IX 2015, 1 ex., on a Quercus robur, 1 ex., on a
Betula pendula RoTH; VU45 Cedynia, 17 IX 2015, 3 exx., the city
centre, on a Fraxinus sp.; VU46 Lubiechéw Dolny, 15 IX 2015, 3 exx.,
on an Alnus glutinosa (L.) GAERTN., 16 IX 2015, 1 ex., on a A.
pseudoplatanus; VU46 ,.Olszyna Zrodliskowa pod Lubiechowem
Dolnym” res., 16 IX 2015, 1 ex., on a Humulus lupulus L., 1 ex., on an
A. glutinosa; VU46 a forest near Lubiechowo Dolne, 16 1X 2015, 1
ex., on a Carpinus betulus L.; VU46 the Bielinek Reserve, 23 VII
2015, 4 exx., on an A. pseudoplatanus, 15 IX 2015, 1 ex., on a C.
betulus, 16 1X 2015, 1 ex., on a Prunus spinosa L.; VU46 Barcie, 17
IX 2015, 4 exx., on a Prunus serotina EHRH., 1 ex., on an A. glutinosa,
1 ex., on a Q. robur, 1 ex., from a wild apple tree (Malus domestica
BORKH); VUS54 Stare Lysogorki, 18 VI 2014, 13 exx., on an Acer
negundo L., 15 IX 2015, 3 exx., on a Crataegus sp.; VU54 Stary
Bteszyn vic., 24 V11 2015, 1 ex., on a Crataegus sp.

A ladybird beetle encountered usually on different deciduous trees,
especially attacked by fungi from the order Erysiphales (Ascomycota:
Erysiphales), on which it feeds. Mentions about its occurrence are scant
and usually concern collections of single specimens. In more recent
publications, it is recorded from Mazovia (GuTowskl & all. 2006,
FLOREK & all. 2011, CERYNGIER & GODEAU 2013, RUTKIEWICZ & all.
2013, BorowskI 2015, CERYNGIER & all. 2016), Greater Poland (RUTA &
all. 2009, PRZEwWOZNY 2011, RENNER & MESSUTAT 2013), the Biatlowieza
Forest (JEDRYCZKOWSKI & GuTOWsSKI 2014) and Lower Silesia (Grex &
all. 2013).

Calvia quindecimguttata (FABRICIUS, 1777)

— VU445 Stary Kostrzynek, 24 VII 2015, 1 ex., on a Ulmus sp. on top of a
xerothermic hill; VU45 |, Wrzosowiska Cedynskie” res. vic., 24 VII
2015, 3 exx. (2 imagines, 1 pupa) on an Alnus glutinosa at the edge of
an alder forest.

A rarely encountered stenotopic species associated with swampy
habitats in alder forests. In more recent times, it has been recorded from
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the Polesie National Park (PIETRYKOWSKA & STACZEK 2001), the
environs of Gdansk (BUBIENKO & CIEPIELEWSKA 2010), Mazovia
(FLOREK & all. 2011, GODEAU & CERYNGIER 2011, MOKRzYCKI & all.
2013, CERYNGIER & all. 2016) and the Suwalki Region (CERYNGIER &
all. 2015). The species new to the Pomeranian Lakeland.

Cynegetis impunctata (LINNAEUS, 1767)

— VU446 the Oder Valley below the Bielinek Reserve at the base of the

Storczykowy Gorge , 23 VII 2015, 1 ex., from herbaceous plants.

This ladybird beetle that feeds on different grass species occurs in
Poland rarely and locally, which is probably due to its limited dispersal
abilities resulting from the reduction of a second pair of wings. Apart
from a single record from Olsztyn (BuBiENKO & all. 2010), in recent
years, it has been recorded only in the south of the country: in Greater
Poland (RUTA 2006, RENNER & MESSUTAT 2007, RUTA & all. 2009), the
environs of Oborniki Slaskie (RUTA & all. 2009), Legnica (GREN & all.
2013), and the East Sudetes (RUTA & all. 2009). From the environs of the
Bielinek Reserve, it was recorded earlier by ENGEL (1938).

Discussion

The Cedynia Landscape Park is a region with a very abundant species
richness of Coccinellidae. Short and pilot faunistic studies allowed for a
registration of 50 ladybird beetle species in this area. Among the species
recorded earlier from the area of the Cedynia Landscape Park, we have
not managed to find two of them — Hyperaspis erythrocephala and
Sospita vigintiguttata (LINNAEUS, 1758). The occurrence of the former in
this part of Poland is highly doubtful (cf. Introduction), whereas GRIEP‘s
report (1939) on the collection of S. vigintiguttata in the Bielinek Reserve
does not raise any objections. Therefore, it can be assumed that in the
Cedynia Landscape Park, the occurrence of 51 species (apx. 67% of the
national representatives of the family Coccinellidae) was documented,
which is the same number as the one hitherto recorded from the Polish
and Belarusian parts of the Biatowieza Forest combined (JEDRYCZKOWSKI
& GuTowskl 2014) — a region that is in fact less scenically diverse than
the Cedynia Landscape Park, but significantly bigger (apx 150,000 ha)
and more extensively studied. Out of the published data on ladybird
beetles from other Polish regions covering a comparable area (below
100,000 ha), only in one case the number of listed species was higher than
in the Cedynia Landscape Park; namely, it concerns the environs of
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Rogéw in the southwestern part of Mazovia, where BOROWSKI (2015)
recorded the occurrence of 56 species in the course of a few-year research.

The most frequently collected ladybird beetles from the studied area
were common eurytopic species — Harmonia axyridis and Coccinella
septempunctata. Whereas C. septempunctata is traditionally regarded as
one of the most widely distributed European ladybird beetles
(BUurakOwsKI & all. 1986, HODEK & MicHAUD 2008), H. axyridis has
been present in Europe only since recently. In Poland, it was recorded for
the first time in 2006 in Poznan (Przewozny & all. 2007), but, perhaps, it
had crossed the western boundary a bit earlier. It can be thus assumed that
from the appearance of H. axyridis in the area of the Cedynia Landscape
Park to the studies herein discussed, 10 years have passed. This relatively
short period of time sufficed to consider H. axyridis as an unquestinable
dominant in the groupings of Coccinellidae, especially on deciduous trees
and plants. In the past within habitats of this sort, Adalia bipunctata
(CzeEcHOWSKA & BIELAWSKI 1981, ADRIAENS & all. 2008) usually
predominated, being at the same time one of the most frequently
encountered representatives of ladybird beetles in Poland (BURAKOWSKI
& all. 1986). Currently in the Cedynia Landscape Park, A. bipunctata
constitutes barely 0.5% of the whole collected ladybird beetles and 1.3%
of ladybird beetles collected from deciduous trees and plants. A
comparably low presence of this species was reported recently in the
Skaryszewski Park in Warsaw (CERYNGIER & all. 2016). The process of
disappearing of A. bipunctata in Europe in the wake of the invasion of H.
axyridis does not raise any doubts today, which was not difficult to predict
(CERYNGIER 2008), considering the similarity between ecological niches
of these two species, as well as the fact that the analogous process took
place earlier in the North American continent (A. bipunctata is a Holarctic
species) (HARMON & all. 2007).

Recently conducted analyses of the changes in population of different
ladybird beetle species in three European countries (Belgium, the Great
Britain, and Switzerland), demonstrated that after the appearance of H.
axyridis, a significant decrease in the population of a few species
occurred, but the population of A. bipunctata (Roy & all. 2012) decreased
the most dynamically.

Harmonia axyridis is not the sole representative of the family
Coccinellidae collected in the Cedynia Landscape Park, which in recent
years have distinctly gained its territorial scope and population.
Clitostethus arcuatus can also be included in this category. It was
registered in the Park only by the end of the research (in September 2015),
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but instantly in significant abundances (24 specimens collected). Contrary
to H. axyridis, the expasion of C. arcuatus was not initiated by the human,
but rather as a result of current climate changes. Perhaps, an increase in
the population of Vibidia duodecimguttata could be also associated with
climate changes.

The majority of literature data indicate that it is a rare species in
Poland, which stands in contradiction with the results from the research
conducted recently in the environs of Warsaw (CERYNGIER & GODEAU
2013, CERYNGIER & all. 2016), in which it was demonstrated that in this
area V. duodecimguttata belongs to common species. The results of the
research show that it is also common in the Cedynia Landscape Park
(6.2% of Coccinellidae collected from deciduous trees and plants),
therefore its population increase is not limited to Mazovia by a local
phenomenon.

SUMMARY

Cedynia Landscape Park covers an area of about 30,850 ha in the westernmost part of
Poland. The eco-faunistic survey of the ladybird beetles (Coccinellidae) conducted there
in 2014-2015 resulted in recording 2587 ladybird specimens belonging to 50 species. Of
the 15 species reported from this area in the past, two (Hyperaspis erythrocephala and
Sospita vigintiguttata) were not recorded in the present study. As the occurrence of H.
erythrocephala in the western part of Poland is very little probable, the reliable list of
ladybirds of Cedynia Landscape Park consists of 51 species. The species most frequently
found in this study (19.8% of the recorded specimens) was the invasive Harmonia
axyridis. It was especially abundant on deciduous trees and shrubs, where its contribution
to ladybird assemblages reached 31%. In contrast, the contribution of Adalia bipunctata,
formerly very common throughout Europe and Poland but now declining due to a severe
competition from H. axyridis, was only 0.5% of all the collected ladybirds and 1.3% of
the ladybirds collected from deciduous woody plants. Many ladybird species very rarely
recorded in Poland (e.g. Hyperaspis concolor, Nephus bipunctatus, N. quadrimaculatus,
Scymnus ater, S. limbatus, Novius cruentatus, Cynegetis impunctata) were found in
Cedynia Landscape Park during this survey. The discovery in this area of quite an
abundant population of Clitostethus arcuatus is of special interest, as it documents a
further expansion of this Mediterranean species to the north of Europe.

REFERENCES

ADRIAENS T., SAN MARTIN Y GOMEZ G., MAES D. 2008: Invasion history, habitat
preferences and phenology of the invasive ladybird Harmonia axyridis in Belgium.
BioControl, 53: 69-88.

BIELAWSKI R. 1959: Chrzgszcze — Coleoptera, Biedronki — Coccinellidae. Klucze do
Oznaczania Owadow Polski 19, 76: 1-92.

BIELAWSKI R. 1962: Materiaty do poznania Coccinellidae Polski. I (Coleoptera). Polskie
Pismo Entomologiczne, 32: 191-205.



LADYBIRDS (COLEOPTERA: COCCINELLIDAE) OF CEDYNIA LANDSCAPE PARK 55

BLock M., WozNIAK P., CERYNGIER P. 2011: Coccinellidae of Mazovian (east-central
Poland) raised bogs and their surroundings. Harmonia — Coccinelles du Monde, 7: 3-
7.

BorROwsKI J. 2015: Beetles (Coleoptera) of the Rogéw region. Part II — ladybirds
(Coccinellidae). International Letters of Natural Sciences, 7: 90-101.

BorowskKiI J., KIESzEK C. 1999: Ciekawsze chrzaszcze (Coleoptera) odlowione w

rezerwacie dgbowym ,.Zimna Woda” w Rogowie. Wiadomosci Entomologiczne, 18:
125-126.

BROWN A., WHITEHEAD P. F. 2012: Clitostethus arcuatus (Rossi, 1794) (Col.,
Coccinellidae) breeding in the Kidderminster area of Worcestershire: overwintering
strategy and breeding biology. Worcestershire Records, 33: 20-22.

BuBlieNKO K., CIEPIELEWSKA D. 2010: Ladybirds (Coleoptera, Coccinellidae) on the
beaches of Gdansk. Aphids and Other Hemipterous Insects, 16: 119-125.

BuBlieENkO K., KOSEWSKA A., CIEPIELEWSKA D. 2010: Ladybirds (Coleoptera,

Coccinellidae) of midfield thickets. Aphids and Other Hemipterous Insects, 16: 107-
117.

BURAKOWSKI B., MROCZKOWSKI M., STEFANSKA J. 1986: Chrzgszcze — Coleoptera.
Cucujoidea, czes¢ 2. Katalog fauny Polski, 23, 13: 1-278.

BYK A. 2007: Waloryzacja ekosysteméw lesnych Gor Swietokrzyskich na podstawie
struktury zgrupowan chrzaszczy saproksylicznych. (pp. 57-118). [In:] J. BOROWSKI,
S. MAZUR (ed.) Waloryzacja ekosysteméw lesnych Gor Swietokrzyskich metoda
zooindykacyjng. Wydawnictwo SGGW, Warszawa. 234 pp.

BYk A. 2011: Wplyw sposobu przygotowania gleby na zgrupowania chrzaszczy
(Coleoptera) wystepujace na uprawach lesnych zalozonych na gruntach porolnych.
Sylwan, 155: 622-632.

BYK A., BOROWSKI J., MAZUR S., MOKRZYCKI T., RUTKIEWICZ A. 2013: Waloryzacja
lasow Lesnego Kompleksu Promocyjnego ,,Lasy Spalsko-Rogowskie” na podstawie
struktury zgrupowan chrzgszczy saproksylicznych. Studia i Materiaty CEPL w
Rogowie, 35 (2): 82-128.

CERYNGIER P. 2008: Inwazyjna biedronka Harmonia axyridis (Coleoptera:
Coccinellidae) w $rodowisku miejskim: zagrozenia dla entomofauny i cztowieka.
(pp. 604-610). [In:] P. INDYKIEWICZ, L. JERZAK i T. BARCZAK (ed.) Fauna miast —
ochroni¢ réznorodnos$¢ biotyczng w miastach. SAR ,,Pomorze”, Bydgoszcz. 634 pp.

CERYNGIER P., GoODEAU J.-F. 2013: Predominance of Vibidia duodecimguttata (Poda,
1761) in the assemblages of ladybird beetles (Coleoptera: Coccinellidae)
overwintering in floodplain forests. Baltic Journal of Coleopterology, 13: 41-50.

CERYNGIER P., KRzYSZTOFIAK A., ROMANOWSKI J. 2015: Biedronkowate (Coleoptera:
Coccinellidae) Wigierskiego Parku Narodowego. Parki Narodowe i Rezerwaty
Przyrody, 34 (1): 13-24.

CERYNGIER P., ROMANOWSKI J., RoMaNowsKI M. 2016: Biedronkowate (Coleoptera:
Coccinellidae) Parku Skaryszewskiego (pp. 177-186). [In:] J. Romanowski (ed.) Park
Skaryszewski w Warszawie — przyroda i uzytkowanie. Wydawnictwo UKSW,
Warszawa. 261 pp.

CHUMAK P. YA., BEREST Z. L. 2003: The lady beetle, Clitosthetus arcuatus Rossi
(Coleoptera: Coccinellidae), a predator of celandine whitefly, Aleurodes proletella



56 P. CERYNGIER, J. ROMANOWSKI, M. ROMANOWSKI

and greenhouse whitefly, Trialeurodes vaporariorum (Homoptera: Aleurodidae) in
Ukraine. The Kharkov Entomological Society Gazette, 10: 175-178. (in Russian).

CzecHOWSKA W., BIELAWSKI R. 1981: Coccinellids (Coleoptera, Coccinellidae) of
Warsaw and Mazovia. Memorabilia Zoologica, 34: 181-197.

EICHLER W. 1914: Przyczynek do tegopokrywych Ojcowa. Pamigtnik Fizyograficzny,
22:138-149.

ENGEL H. 1938: Beitrdge zur Flora und Fauna der Binnendiine bei Bellinchen (Oder).
Markische Tierwelt, 3: 229-294.

FLOREK K., TRAGARZ J., CERYNGIER P. 2011: Species composition and diets of ladybird
beetles (Coleoptera: Coccinellidae) associated with black alder (Alnus glutinosa (L.)
Gaertner) in a marshy forest. Aphids and Other Hemipterous Insects, 17: 165-174.

GODEAU J.-F., CERYNGIER P. 2011: Notes on the overwintering of marshy forest

ladybirds in Poland and on the colour change in Sospita vigintiguttata throughout the
winter. Harmonia — Coccinelles du Monde, 6: 20-24.

GREN C., SZOLTYS H., GRzZYwocz J., KROLIK R. 2013: Chrzaszcze (Coleoptera) Slaska
Dolnego i Goérnego — dotychczasowy stan poznania oraz nowe dane faunistyczne:
biedronkowate (Coccinellidae). Acta Entomologica Silesiana, 21: 31-52.

GRIEP E. 1939: Untersuchungen im Naturschutzgebiet Bellinchen a. d. Oder. Deutsche
Entomologische Zeitschrift. Deutschen Entomologischen Gesellschaft, 53: 17-20.

GUTOWSKI J. M., BucHHOLZ L., KuBisz D., OSSowskA M., SUCKO K. 2006: Chrzgszcze
saproksyliczne jako wskaznik odksztalcen ekosystemoéw lesnych boréw sosnowych.
Lesne Prace Badawcze, 4: 101-144.

GuTOowsKI J. M., RUTA R. 2004: Waloryzacja przyrodnicza gminy Tuczno (Pojezierze
Zachodniopomorskie) w oparciu o wyniki wstepnych badan nad chrzaszczami
(Insecta: Coleoptera). Nowy Pamigtnik Fizjograficzny, 3: 27-60.

HARMON J. P., STEPHENS E., LOSEY J. 2007: The decline of native coccinellids
(Coleoptera: Coccinellidae) in the United States and Canada. Journal of Insect
Conservation, 11: 85-94.

HoDEK |., MICHAUD J.P. 2008: Why is Coccinella septempunctata so successful? (A
point-of-view). European Journal of Entomology, 105: 1-12.

HORION A. 1961: Faunistik der Mitteleuropdischen Kéfer. Band VIII: Clavicornia 2. Teil
(Thorictidae bis Cisidae), Teredilia, Coccinellidae. Uberlingen-Bodensee. XVI + 375
Pp.

JADWISZCZAK A. 1988: Coccinellidae (Coleoptera) fodzi i okolic. Acta Universitatis
Lodziensis — Folia Zoologica et Anthropologica, 6: 15-23.

JEDRYCZKOWSKI W.B., GuTowskl J.M. 2014: Biedronkowate (Coleoptera:

Coccinellidae) Puszczy Bialowieskiej. Wiadomos$ci Entomologiczne, 33: 200-213.

KANIA J. 1994: Nowe stanowiska niektérych polskich chrzaszczy (Coleoptera).
Wiadomosci Entomologiczne, 13: 198.
KOVAR |. 2007: Family Coccinellidae Latreille, 1807. (pp. 568-631) [In:] I. LOBL, A.

SMETANA (ed.) Catalogue of Palaearctic Coleoptera, Vol. IV. Apollo Books,
Stenstrup. 935 pp.

KROLIK R. 2006: Potwierdzenie wystepowania w Polsce Clitostethus arcuatus (P. Rossi,
1794) (Coleoptera: Coccinellidae). Wiadomosci Entomologiczne, 52: 126.



LADYBIRDS (COLEOPTERA: COCCINELLIDAE) OF CEDYNIA LANDSCAPE PARK 57

LETZNER K. 1874: Nachtrige zu seinem Verzeichniss der Kéfer Schlesiens.
JahresBericht der Schlesischen Gesellschaft fiir vaterlandische Cultur, 51: 184-188.
MENDEL Z., ASSAEL F., ZEIDAN S., ZEHAVI A. 1998: Classical biological control of
Palaeococcus fuscipennis (Burmeister) (Homoptera: Margarodidae) in Israel.

Biological Control, 12: 151-157.

MokRrzyckl T., BYK A., BorowskI J. 2008: Rzadkie i reliktowe saproksyliczne
chrzaszcze (Coleoptera) starych dgbow Rogalinskiego Parku Krajobrazowego. Parki
Narodowe i Rezerwaty Przyrody, 27 (4): 43-56.

MOKRzYCKI T., BOROWSKI J., BYK A., RUTKIEWICZ A. 2013: Waloryzacja ekosystemow
Lesnego Kompleksu Promocyjnego ,lasy Spalsko-Rogowskie” na podstawie
struktury zgrupowan chrzaszczy (Coleoptera) zasiedlajacych pniaki. Studia i
Materiaty CEPL w Rogowie, 35 (2): 48-81.

PIETRYKOWSKA E., STACZEK Z. 2001: Biedronkowate (Coleoptera: Coccinellidae)
Poleskiego Parku Narodowego i okolic. Czgs¢ 1. Parki Narodowe i Rezerwaty
Przyrody, 20 (1): 55-62.

PLEWA R., JAWORSKI T., HILSZCZANSKI J. 2014a: Martwe drewno a jakos$ciowa i
iloSciowa struktura chrzaszczy (Coleoptera) saproksylicznych w drzewostanach
debowych. Materiaty i Studia CEPL w Rogowie, 41 (4): 279-299.

PLEwA R., HiLszczANsKI J., JAWORSKI T., SIERPINSKI A. 2014b: Nowe i rzadko
spotykane chrzaszcze (Coleoptera) saproksyliczne wschodniej Polski. Wiadomo$ci
Entomologiczne, 33: 85-96.

Przewozny M. 2006: Chrzaszcze (Coleoptera) okolic Jeziora Maltanskiego w Poznaniu.
Nowy Pamigtnik Fizjograficzny, 5: 29-48.

PrRZEWOZNY M. 2011: Rare and interesting beetles (Coleoptera) caught in the
Sierakowski Landscape Park. Badania Fizjograficzne, ser. C — Zoologia (C52), 2: 33-
45,

PRZEWOZNY M., BARLOZEK T., BUNALSKI M. 2007: Harmonia axyridis (Pallas, 1773)
(Coleoptera: Coccinellidae) new species of ladybird beetle for Polish fauna. Polish
Journal of Entomology, 76: 177-182.

PUTZ A., KLAUSNITZER B., SCHWARTz A., GEBERT J. 2000: Der Bogen-
Zwergmarienkéfer Clitostethus arcuatus (Rossi, 1794) — eine mediterrane Art auf
Expansionskurs (Col., Coccinellidae). Entomologische Nachrichten und Berichte, 44:
193-197.

RAKOWSKI G., SMOGORZEWSKA M., JANCZEWSKA A., WOICIK J., WALCZAK M.,
PISARSKI Z. 2004: Parki krajobrazowe w Polsce. Instytut Ochrony Srodowiska,
Warszawa. 720 pp.

RENNER K., MESSUTAT J. 2007: Untersuchungen zur Kéferfauna der Umgebung von
Skwierzyna im westlichen Polen (Wielkopolska). Coleo, 8: 16-20.

RENNER K., MESSUTAT J. 2013: Untersuchungen zur Kéaferfauna der Umgebung von
Skwierzyna im westlichen Polen (Wielkopolska) I1. Coleo, 14: 1-6.

Roy H. E., ADRIAENS T., ISAAC N. J. B., KENIS M., ONKELINX T., SAN MARTIN G., ROWN
P. M. J., HAUTIER L., POLAND R., Roy D. B., COMONT R., ESCHEN R., FROST R,
ZINDEL R., VAN VLAENDEREN J., NEDVED O., RAVN H. P., GREGOIRE J.-C., DE
Biseau J.-C., MAES D. 2012: Invasive alien predator causes rapid declines of native
European ladybirds. Diversity and Distributions, 18: 717-725.



58 P. CERYNGIER, J. ROMANOWSKI, M. ROMANOWSKI

RUTA R. 2006: Chrzaszcze (Insecta: Coleoptera) kserotermicznych Wzgorz
Byszewickich w Dolinie Noteci. Nowy Pamietnik Fizjograficzny, 5: 49-106.

RUTA R., JALOSZYNSKI P., KONWERSKI S., MAJEWSKI T., BARLOZEK T. 2009:
Biedronkowate (Coleoptera: Coccinellidae) Polski. Cze$¢ 1. Nowe dane
faunistyczne. Wiadomosci Entomologiczne, 28: 91-112.

RUTKIEWICZ A., BOROWSKI J., BYK A., MOKRzYCKI T. 2013: Waloryzacja lasow
Lesnego Kompleksu Promocyjnego ,Lasy Spalsko-Rogowskie” na podstawie
zgrupowan chrzaszczy saproksylicznych powierzchni pni drzew. Studia i Materiaty
CEPL w Rogowie, 35 (2): 129-159.

SPRINGATE S., ARNOLD S. E. J. 2011: New vice-county records of Clitostethus arcuatus
(Rossi) (Col.: Coccinellidae) and a new association with wild cabbage. British
Journal of Entomology and Natural History, 24: 224-225.

SPRYNAR P. 2012: Faunistic records from the Czech Republic — 332, Coleoptera:
Coccinellidae: Scymninae. Klapalekiana, 48: 157-158.

STACZEK Z. 1990: Biedronki (Coleoptera, Coccinellidae) zespotu gradowego (Tilio-
Carpinetum) w rezerwacie Bachus (Wyzyna Lubelska). Fragmenta Faunistica, 33:
373-382.

STACZEK Z. 1996: Wstepne badania nad Coccinellidae Parku Krajobrazowego ,,Lasy
Janowskie”. (pp. 81-82) [In:] S. RADWAN, B. SALATA, Z. SZUNKE (ed.) Walory
przyrodnicze Parku Krajobrazowego ,Lasy Janowskie”. Wydawnictwo UMCS,
Lublin. 84 pp.

STACZEK Z., PIETRYKOWSKA E. 2002: Biedronkowate (Coleoptera: Coccinellidae) nowe
dla  Wyzyny Lubelskiej, Roztocza i Niziny Sandomierskiej. Wiadomosci
Entomologiczne, 21: 125-126.

SZAWARYN K., HAWRO V. 2015: Hyperaspis concolor (SUFFRIAN, 1843) (Coleoptera:
Coccinellidae) w centralnej Polsce. Wiadomos$ci Entomologiczne, 34: 50-51.

TRELLA T. 1923: Wykaz chrzaszczéw okolic Przemysla. Clavicornia. Polskie Pismo
Entomologiczne, 2: 110-123.

VOLKL W. 1995: Behavioral and morphological adaptations of the coccinellid,
Platynaspis luteorubra for exploiting ant-attended resources (Coleoptera:
Coccinellidae). Journal of Insect Behavior, 8: 653-670.

ZUMPT F. 1931: Die Koleopteren-Fauna des Steppenheidebiotops von Bellinchen (Oder)
und Oderberg (Fauna marchica). Eine 6kologisch-geographische Studie. Beitrdge zur
Naturdenkmalpflege, 14: 363-449.



