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Abstract: Aricia agestis (Lycaenidae) is a widespread and not endangered species, however its biology is poorly 
known in Poland. Helianthemum nummularium L. (Cistaceae) and Erodium cicutarium L., Geranium pratense L., 
Geranium sanquineum L., and Geranium pusilum L. (Geraniaceae) were mentioned as larval host plants from Poland 
so far, but no data about preimaginal stages of the species were known from south-eastern part of the country. From 
2009 up to 2014 many new records of imagines of A. agestis were revealed in mountain and sub-mountain zones of 
Podkarpacie region, where A. agestis was known from few isolated localities. Additionally, during the observations 
carried out in 2012 in central and south Podkarpacie region, eggs and early instar caterpillars (L1 & L2) of the second 
generation were found for the first time in nature on Geranium phaeum L. (Lipnik), and their occurrence on G. 
pratense L. was detected at the locality of Markowa. Interactions of caterpillars with ants were not recorded. In 
conclusion, A. agestis is in expansion in mountain and sub-mountain zones of Podkarpacie region (south-eastern 
Poland) and Geranium phaeum L. is established as the new larval host plants of A. agestis from Poland. 

Key words: expansion range, host plant, Geranium phaeum, life history, Polish Carpathian Foothills, south-eastern 
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INTRODUCTION 

Aricia agestis, is a species of the family of blues (Lycaenidae), showing a west and central 
Palearctic type of distribution. The species is found over the area spanning from northern 
Spain, through Central and Southern Europe, including Corsica, Sicily and Crete, in west and 
central Russia, Asia Minor, the countries of the Middle East and the Central Asia, up to the 
Altai and Tien Shan on the east (Hesselbarth et al. 1995; Tolman & Lewington 1997; 
Tshikolovets 1998, 2003, 2005; Tuzov et al. 2000; Kudrna 2002; Tshikolovets et al. 2009; 
Kudrna et al. 2011; Setelle et al. 2011). On the Pyrenean Peninsula, on Sardinia, and in 
Northern Africa, occurs a closely related taxon of Aricia cramera (Eschschultz, 1821), which 
was treated as a separated species or as subspecies of A. agestis (Tolman & Lewington 1997, 
Lafranchis 2004, Tarrier & Delacre 2008, Sañudo-Restrepo et al. 2012, Vodă et al. 2015). 

The butterflies emerge in two, sometimes three generations – between the first half of May 
till the end June, from the first half of July till the end of August, and – sometimes – in 
rudimentary form the first half of September till mid-October. Outside Poland, in the northern 
parts of the range, populations are recorded in a single generation per year, e.g. in the Great 
Britain, and Latvia (Tolman & Lewington 1997, Aagaard et al. 2002). 

In conditions prevailing in central and north Poland, the females lay eggs on common 
rock-rose (Helianthemum nummularium L.) (Cistaceae), and also on common stork’s bill 
(Erodium cicutarium L.), as well as on several species of geranium: meadow geranium 
(Geranium pratense L.), bloody geranium (Geranium sanguineum L.), and small geranium 
(Geranium pusillum L.) (Geraniaceae) (Bury 2010, Buszko & Olszewski 2010, Olszewski 
2010, Warecki 2010). 

According to some unconfirmed Polish reports, also other species of Geranium, native to 
Poland, such as: cut-leaf geranium (Geranium dissectum L.), dove’s-foot geranium (Geranium 
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molle L.), wood geranium (Geranium sylvaticum L.), and marsh geranium (Geranium palustre 
L.) can be listed as host plants (Ebert 1991, Tshikolovets 2003, Nekrutenko & Tshikolovets  
2005, Buszko & Masłowski 2008, Sielezniew & Dziekańska 2010). Romaniszyn (1929) and 
Krzywicki (1982) reported cornflowers (Centaurea spp.) as potential host plants for larvae of 
A. agestis, but it has never been confirmed by observations from Poland. Also known is a 
report of the possibility that A. agestis larvae feed on pelargonium (Pelargonium spp.) (Allan 
1949). 

The caterpillars in the early developmental stages (L1, L2, L3) initially feed on the lower 
surfaces of leaves of host plants, cutting characteristic window-shaped cavities in the lower 
cuticle. Older caterpillars (L4) eat up the whole leaf blades. Pupation occurs in litter at the base 
of host plants. The larvae of A. agestis have the organs called pore cupola organs (PCOs), 
preventing aggression from ants, dorsal nectary organs (DNOs), and the tympanal organs 
(TOs), allowing them to enter facultative myrmecophily-type relations with ants. To date, the 
caterpillars of A. agestis were observed accompanied by ants of the genera Myrmica L. and 
Lasius Fabr. (Fiedler 1991, 1994, 1995; Fiedler & Hummel 1995; Fiedler 2006). The pupae, 
capable of stridulation, can be buried in underground chambers or brought to ant nests by the 
ants accompanying them. The degree of pupae myrmecophily is still unclear (Fiedler 1995). 

The morphological description of imago and preimaginal stages was provided by 
Krzywicki (1959, 1982), Tolman & Lewington (1997), Lafranchis (2004), Buszko & 
Masłowski (2008), Bury (2010), Olszewski (2010) and Sielezniew & Dziekańska (2010). 

In Poland, A. agestis is recorded on almost entire territory, however, in mountainous 
regions it is much rarer than in the lowlands (Buszko & Masłowski 1993, Buszko 1997, 
Przybyłowicz 2000, Buszko & Masłowski 2008, KSIB 2015, Čížek et al. 2015). The species 
prefers dry habitats, on sandy or calcareous substrates; it is found chiefly on meadows, fallow 
lands, heaths, forest edges, forest glades, road and railway embankments, in ruderal areas, or 
even in home gardens. Much more rarely, this species is found in moist habitats, e.g. boggy 
meadows (Buszko & Masłowski 2008, Bury 2010, Olszewski 2010, Warecki 2010). 

The Podkarpacie region is a very special area within Poland from the viewpoint of feeding 
plants for A. agestis larvae, because of almost complete absence of common rock-rose, and 
limited occurrence of common stork’s bill – the two prinicipal host plants for this butterfly 
species (Zając & Zając 2001). Among the species of  Geranium L. genus, listed in the 
references to date as the species associated with the larvae of A. agestis in the Podkarpacie 
area, the following species are cited: meadow geranium, cut-leaf geranium, dove’s-foot, small 
geranium, bloody geranium, wood geranium, and marsh geranium, with the last three species 
recorded in the Podkarpacie region only very rarely, whereas small geranium occurs in low 
numbers (Zając & Zając 2001, Bury 2010, Buszko & Olszewski 2010, Olszewski 2010). 

The aim of my study was to investigate the A. agestis distribution on mountain and sub-
mountain zone of Podkarpacie region (the Polish Carpathian Foothills) and (in the connection 
to the lack of any earlier data) to recognize the host plants used by A. agestis larvae under 
conditions prevailing in this part of Poland. 

MATERIAL AND METHODS 

Data gathered during field observations of the species Aricia agestis (Denis & 

Schiffermüller, 1775) conducted in mountain and sub-mountain zones of Podkarpacie region in 
2009–2014 are presented below. The insects were observed live in their natural habitat, the 
observations were documented using digital cameras. The names of (•) macro- and (–) 
mesoregions follow The Regional Geography of Poland (Kondracki 2002), and (▪) UTM 
(Universal Transverse of Mercator) in a network of 10x10 km fields, whereas for locations 
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where preimaginal stages were observed, the geographical coordinates in DNS format are also 
supplied. The distribution of newly discovered localities of A. agestis, against the background 
of the earlier data are shown on the map (Fig. 1). 
 

 
 
Fig. 1. Distribution of Aricia agestis in Podkarpacie region known before 2014. 1 – new data from the years 2009‒2014; 2 – 
data from literature. Clear map with UTM gird (10x10 km) downloaded from: http://download.entomo.pl/UTM/prgmapautm/ 

RESULTS 

Observations of imagines 
 Pogórze Środkowobeskidzkie/Beskidy Środkowe (Beskidy Środkowe Foothills/Beskidy 

Środkowe Mts) 
 Pogórze Bukowskie/Beskid Niski (Bukowsko Foothills/Low Beskid Mts)  
 EV69: Rymanów, 27 Jul 2009, 1 specimen, obs. W. Guzik 

 Pogórze Środkowobeskidzkie (Beskidy Środkowe Foothills) 
 Pogórze Bukowskie (Bukowsko Foothills) 
 EV69: Ladzin, 27 Jul 2009, 1 specimen, obs. W. Guzik 
 EV59: Miejsce Piastowe, 23 Jul 2012, 1 specimen, obs. W. Guzik 
 EV59: Wrocanka, 4 Aug 2011, 1 specimen, obs. W. Guzik 

 Pogórze Środkowobeskidzkie (Beskidy Środkowe Foothills) 
 Kotlina Jasielsko-Krośnieńska/Pogórze Bukowskie (Jasło-Krosno Valley/Bukowsko 

Foothills) 
 EA30: Umieszcz, 3 Jun 2011, 23 Jun 2011, 23 May 2013, several specimens, obs. K. 

Mazur 
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 EA40: Glinik Polski, 3 Jun 2011, 14 August 2011, 3 Sep 2012, 19 Jul 2013, several 
specimens, obs. K. Mazur 

 EA50: Krosno, 15 Jun 2010, 1 specimen, 26 Jun 2011, 1 specimen, 8 Jul 2011, 1 
specimen, 4 Jul 2012, 1 specimen, obs. W. Guzik  

 EA50: Głowienka, 26 May 2012, 1 specimen, obs. W. Guzik 
 Beskidy Środkowe (Beskidy Środkowe Foothills) 

 Beskid Niski (Low Beskid Mts)  
 EV38: Krempna, 4 Jul 2011, 22 Aug 2011, several specimens, obs. K. Mazur 
 EV58: Jasionka, 8 Jun 2013, 1 specimen, obs. D. Stasiowski 

 Kotlina Sandomierska/Pogórze Środkowobeskidzkie (Sandomierz Valley/Beskidy 
Środkowe Foothills) 
 Przedgórze Rzeszowskie/Pogórze Dynowskie (Rzeszów Foreland/Dynów Foothills) 
 EA94 Markowa, 9 Jul 2010, c. 20 specimens, 8 Aug 2011, 1 specimen, 22 Jul 2012, 1 

specimen in a flower/vegetable garden, 24 Jul 2012, 1 male in home garden, 27 Jul 2012, 
several specimens, 29 Jul 2012, several specimens on a meadow, 6 Aug 2012, several 
specimens, obs. J. Bury 

 EA93 Lipnik (n. Kańczuga), 1 Aug 2012, several specimens in an orchard, obs. J. 
Bury 

 Pogórze Środkowebeskidzkie/Beskidy Lesiste (Beskidy Środkowe Foothills/Beskidy 
Lesiste Mts) 
 Pogórze Bukowskie/Góry Sanocko-Turczańskie (Bukowsko Foothills/Sanok-Turka Mts) 
 EV98 Lesko, 20 May 2014, 1 specimen, obs. E. Buga 

 Pogórze Środkowebeskidzkie (Beskidy Środkowe Foothills) 
 Pogórze Przemyskie (Przemyśl Foothills)  
 FA20 Gruszowa, 1 Aug 2014, several specimens, obs. M. Obszarny 

Observations of preimaginal stages and host plants 
On the site in Lipnik, EA93: 49°59ʹ33ʺ N, 22°19ʹ16ʺ E, 274 m a. s. l., wet meadow in an 

old orchard, bordering on a manor park; size c. 1.2 hectares (Fig. 2.), dusky crane’s bill (G. 
phaeum L.), marsh geranium, herb Robert geranium (G. robertianum L.) occurred, whereas 
neither common stork’s bill nor common rock-rose were found. In this place a single female 
was observed on 31 July, laying eggs on dusky geranium (G. phaeum L.), growing among low 
vegetation on the edge of an orchard. The eggs were laid on both upper and lower sides of 
leaves (Fig. 3.). At the same time, the first L1 caterpillar feeding on the lower side of leaf was 
observed. From 1 to 5 July, a total of 23 eggs were observed almost evenly divided between 
the upper side (12 eggs), and the lower side of leaves (11 eggs). At the same time, three more 
L1 caterpillars and one caterpillar at L2 stage were found (Fig. 4). On other species of 
geranium occurring on this locality, i.e. on marsh geranium and herb Robert geranium neither 
eggs nor larvae of A. agestis could not be seen. Mechanical cutting of a fragment of this 
meadow carried out on 6th August prevented any further observations on this locality. 

In localities of Markowa, EA94: 50°01ʹ37ʺ N, 22°18ʹ52ʺ E, 230 m a.s.l., dry meadows, 
periodically used as pasture, bordering an orchard, c. 0.5-hectare size ‒ meadow geranium (G. 
pratense L.) was found, whereas no common stork’s bill, common rock-rose or any other species 
of geranium were found. In this place females of 2nd generation were observed laying eggs on 
meadow geranium. The eggs were laid separately, only on the leaves of host plants. The majority 
of 28 eggs (17 eggs) were found on the upper side of leaf blades, the remaining 11 eggs were 
found on the lower side of leaves. On a single plant, there was a maximum of 5 eggs found. On 
5th July the first L1 caterpillar was found, feeding on the lower side of leaf of a meadow 
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geranium plant. In period 6‒8 August, six more caterpillars were found. After 9th August, the 
intensified cattle grazing on this locality prevented any further observations in this locality. 

During the studies carried out on both localities no interaction between A. agestis larvae 
with ants was observed. 
 

 
 

Fig. 2. Locality of Aricia agestis in Lipnik, 31 Jul 2012. Photo by J. Bury. 
 

 

Fig 3 & 4. Aricia agestis on Geranium phaeum at Lipnik stand; 3 – egg on leave, 31 Jul 2012, 4 –  feeding caterpillar 
L2, 5 Aug 2012. Photos by J. Bury. 

DISCUSSION 

In the surveys of adult butterfly conducted in mountain and sub-mountain zones of 
Podkarpacie region from 2009 to 2014, A. agestis was found at 14 new sites in 11 UTM squares 
(10x10 km) located within seven mesoregions: Low Beskid Mts., Sanok-Turka Mts., Przemyśl 
Foothills, Dynów Foothills, Bukowsko Foothills, Jasło-KrosnoValley and Rzeszów Foreland, 
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where in the past the species was known (few records only) mainly from Bieszczady Mts and 
Low Beskid Mts (Bielewicz 1973, Krzywicki 1982, Przybyłowicz 2000, Olbrycht & Pączka 
2004, KSIB 2014). In one of the last comprehensive study conducted in Poland in years 
1985‒1995 no locality of A. agestis in this part of Podkarpacie region was found (Buszko 1997). 
The species was also not found in majority of other polish mountains, for instance in polish 
part of Tatra Mts, and Karkonosze Mts (Krzywicki 1982, Wenta 2010, Čížek et al. 2015), but 
was systematically mentioned from Pieniny Mts. (Błeszyński et al. 1965, Adamski et al. 2010). 

In the surveys of caterpillars two species of geranium were proved as the host plants of A. 
agestis – meadow geranium and dusky geranium. The most remarkable is the fact that the latter 
species has never been previously recorded as a feeding plant for A. agestis larvae. 

The first of these two species is a common one occurring throughout Poland, whereas the 
second is relatively rarely found, its distribution range is limited to mountain and sub-mountain 
areas, and it is only sporadically noted in the lowlands. These areas are only occasionally 
penetrated by the plant, chiefly along river valleys and road shoulders. In Poland it reaches the 
northern limit of its distribution (Szafer et al. 1988, Zając & Zając 2001, Nowak et al. 2011). 
Using the dusky geranium plants by A. agestis larvae has been made possible, probably owing 
to the close relationship with other species of geranium, and with common stork’s bill with 
which it is almost identical in biochemical terms (Radulović & Dekić 2013). 

Discovering new, a typically mountain host plant of A. agestis can be explained in two 
ways: either this plant has been overlooked in the studies on the biology of this butterfly which 
is unlikely in the case of a species with such wide distribution in Europe, or there is an ongoing 
phenomenon of A. agestis adaptation to a new host plant, within the context of rapid climatic 
changes occurring within its area of distribution (Klimczuk 2005, Settele et al. 2008, Mallet et 
al. 2010, Kocsis & Hufnagel 2011). 

A similar process of adaptation of A. agestis to the new host plant has been observed during 
recent years, in the Great Britain. It led to an unexpectedly fast transformation in the 
population dynamics and habitat preferences. In the process, A. agestis – rarely and locally 
occurring species with relatively narrow habitat preferences, associated with thermophilous 
grasslands with common rock-rose, has adapted itself to inhabiting various meadow 
communities with certain proportion of geranium plants (Geranium spp.), principally dove’s-
foot geranium, used as alternative host plants. In the Great Britain, such use of new resources 
by A. agestis has led to rapid broadening of its area of distribution, and to reversing the 
declining tendency in the number of colonies and population numbers (Parmesan 2006, 
Pateman at al. 2012). 

In Poland, the use of dusky geranium as an alternative host plant by A. agestis when faced 
by limited access or lack of common rock-rose and common stork’s bill in the habitat, opens 
the prospects of widening its occurrence into mountainous and sub-mountainous areas in the 
southern and southeastern parts of the country where this species was previously recorded only 
sporadically 

Further studies on the biology and distribution of A. agestis in the Podkarpacie region and 
other mountain areas of southern Poland will permit explanation whether the new feeding 
adaptations do actually contribute to spreading the distribution area of the species in this part of 
Poland. 
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STRESZCZENIE 
[Nowe dane o Aricia agestis (Lepidoptera: Lycaenidae), jego biologii i występowaniu 
w regionie polskiego Podkarpacia] 

Aricia agestis (Denis & Schiffermüller, 1775) (Lycaenidae) jest szeroko rozmieszczonym i 
często spotykanym gatunkiem motyla, jednakże jego biologia w warunkach krajowych jest 
relatywnie słabo poznana. Za rośliny żywicielskie gatunku na terenie Polski uznawane były do 
tej pory Helianthemum nummularium L. (Cistaceae) oraz Erodium cicutarium L., Geranium 
pratense L., Geranium sanquineum L. i Geranium pusilum L. (Geraniaceae), jednakże brak 
było szczegółowych danych pochodzących z rejonów górskich i podgórskich, gdzie gatunek 
znany był z kilku izolowanych stanowisk. W latach 2009–2014 na Podkarpaciu stwierdzono 
liczne nowe kolonie A. agestis. Ponadto w trakcie obserwacji prowadzonych w środkowej i 
południowej części regionu w 2012 roku po raz pierwszy zaobserwowano stadia preimaginalne 
– jaja i gąsienice (L1 & L2) A. agestis na nowej roślinie żywicielskiej Geranium phaeum L. 
w miejscowości Lipnik (EA93), położonej na pograniczu Pogórza Dynowskiego oraz Kotliny 
Sandomierskiej. Stwierdzono również wykorzystywanie Geranium pratense L. jako rośliny 
żywicielskiej tego gatunku na stanowisku w Markowej (EA94). Konkludując, można 
stwierdzić, że na Podkarpaciu, a w szczególności w rejonach górskich i podgórskich regionu, 
stwierdza się wzrost ilości znanych kolonii A. agestis. Ponadto na terenie Podkarpacia odkryto 
dotychczas nieznaną roślinę żywicielską tego gatunku – Geranium phaeum L. 

Accepted: 12 September 2016 
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