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Abstract: The author by comparing past réintroductions o f Parnassius apollo (L.) in the Sudeten 
Mountains, vicinity o f Biecz, and the Pieniny M ountains discusses the chances o f carrying out 
the treatment o f its active protection aiming at its réintroduction in the Polish part o f the Tatra 
Mountains, where this species became extinct in its known localities at the end o f the 20th century. 
He proposes to use the m ethods which are free of mistakes com m itted during the past 
réintroductions and which probably contributed to their failure.
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Preface: The Apollo butterfly, due to its unusual beauty, at a considerable individual variation, 
thus having the inclination to form local races and subspecies (C apdeville, 1978), has become a 
symbol of endangered m ountain nature1. This fact has been mentioned in literature, and on 
popular picture postcards from the Tatra and Pieniny national parks its image may still be 
found as an element o f their fauna.
The trials of réintroduction of Apollo in the Sudeten M ountains (Borkowski, 1998; M aslowski, 
2005), and in the vicinity o f Biecz, situated in the Ropa river valley, by C hrostowski (1954, 
1957a, and personal information), were initially successful. However, the populations, introduced 
in selected sites, after several years o f successful development have become extinct. Presently, 
the réintroduction o f Apollo is under m onitoring in the Pieniny N ational Park .

Problem: The decreasing numbers, and then extinction of Apollo in various localities in Poland 
(fig. 1), including those in the Polish Tatra, have been observed since the end o f the 19th century. 
Since the beginning of the 20"' century some authors have been alarmed that mass collecting of 
this attractive butterfly species will cause its extinction (N owicki, 1865; Jaczewski, 1932). At 
first, a passive protection was practiced. Correctly the individual and commercial collecting was 
considered to be the main cause of danger (D abrowski, 1987). In July o f 1957 the director of 
the Pieniny N ational Park made an indictment to the public prosecutor against a poacher from 
Warsaw who for several years collected Apollo in the Pieniny M ountains and reared its caterpillars 
for commercial purposes. The Warsaw Public Prosecutor’s office dismissed this claim “because 
of a negligible social harmfulness of this deed”. A t that time this legal statement secured impunity 
to poachers and dealers. Between 1950 and 1970 large series o f Apollo and Clouded Apollo 
were offered for sale in Warsaw zoological stores. The data on this procedure were obtained by

1 The process o f liquidation o f the largest locality o f Apollo on a xerotherm ic slope o f Z ar in the Western 
Tatra is described on p. 129 (D abrowski, 2007).
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A. W. S kalski in two Warsaw stores and reported at the meeting of the Cracow’s branch of the 
Polish Entomological Society (D abrowski, 2007: 130).

In the middle of the 20lh century the causes of disappearance o f Apollo were also looked 

for am ong unfavorable ecological factors. Also the trials o f active protection through the 
réintroduction of this species in its historic sites were undertaken (Borkowski, 1985, 1993. 
C hrostowski, 1954, 1957, 1957a, 1958; D abrowski, 1977a, 1978, 1978a, 1979, 1979a, 1980 
1980a, 1981,1981a, 1982,2004; D abrowski & K rzywicki, 1982; Irzykowicz, 1996; W itkowski 
1992; W itkowski, K lein & K osior, 1992; W itkowski, P aonka & Budzik , 1992).

The extinction o f local populations o f the Apollo butterfly, first at the lowest localities 

in the Pieniny M ountains (fig. 2), was also connected with conversion of m ountain meadows 
the main feeding base of butterflies, into pastures. Apollo adults mainly took advantage of the 
flower nectar of thistles (Carduus L. and Cirsium M ill . em. Scop.) and clovers (Trifolium L.). 
The intensive fertilization of meadows in the Pieniny, mainly with nitrogen fertilizers, favored 
the developm ent o f grasses (D abrowski, 2007; Z arzycki & D abrowski, 1968) and soon 
elim inated the p ast rich p lan t diversity. Because o f a sim ultaneous d isappearance of 
conglomerations o f Seclum maximum Su t ., a food plant of Apollo caterpillars, on xerothermic 
sites being afforested, it was a double trophic catastrophe for this butterfly species (D abrowski, 
1977a). Besides, at that time, a complex o f meteorological conditions, especially unfavorable to 
the species of such a high protandry, occurred in that area. Early emerging dd  were dying in great 
numbers, while 99, emerging much later, produced no progeny because they were unfertilized.

In the Tatra, the forest management was the factor reducing resources of mountain 
meadows and pastures. After several centuries o f regional sheepherding, sheep and cow grazing 
was eliminated from the Tatra N ational Park. This was accompanied by artificial afforestation 
of so called “wastes” such as xerothermic clearings in the forest, m ountain pastures, sunny 
slopes, and avalanche gullies full of Seclum patches, a food base o f caterpillars. Between 1955 
and 2005, only in the Western Tatra part o f the Tatra N ational Park, over 200 ha o f living space 
of Apollo and other species living in xerotherms was reduced2. Devoid o f its biotopes and 
necessary food base Apollo was undertaking long “dispersion” flights from its last localities in the 
Western Tatra (fig. 3). Single specimens were seen on flowers in the town of Zakopane, and even 
further away on a southern slope of Gubalôwka (D abrowski, 1981). These flights were most intensive 
in the mid-1950s. Accidentally this coincided with creation of the Tatra National Park. These problems 
have been discussed in numerous publications (compare references cited)3.

The process of extinction o f Apollo did not spare localities in Slovakia, a country situated 
south o f Poland. Czech and Slovak lepidopterologists have contributed much knowledge 
concerning this problem on southern slopes o f the Tatra and C arpathian M ountains (C aputa, 
19 7 6 ; H ruby, 19 6 4 ; M oucha, 1 9 7 2 ; R eiprich, 1 9 7 1 ;  Slaby, 19 5 4 , 19 5 4 a , 1 9 5 6 , 1 9 5 7 , 1 9 6 4 ;  Soldât, 
1 9 8 7 ; Svestka, 1 9 7 7 ;  T esar, 19 7 4 ) .

Let us, however, concentrate on chances of réintroduction o f Apollo in the Tatra National Park 
against a background o f réintroduction trials that have been carried out in Poland hitherto.
2These butterflies according to historical data also occurred at lower elevations, e.g. in Sweden near the Baltic 
seacoast, central and northern Poland, near Warsaw, and in vicinity o f Kiev in Ukraine.
’U nder a specific arrangement of mountain chains in the Polish Tatra National Park the northern slope exposure 
prevails (in contrast to the Slovak Tatra National Park on the Slovak side o f the Tatra Mountains). Therefore, the 
afforestation o f even relatively small areas of xerothermic mountain meadows, providing the refuge for qualitatively 
and quantitatively rich flora and fauna, has very significantly impoverished the biodiversity o f the Tatra National 
Park by elimination o f scientifically valuable species which are listed in the Red book (Photos.. 1,2, 3, and 4).
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Discussion: The negative effects of the introduction of foreign genes into local ecotypes of plants 
and animals are well known. This contributes to undesirable mixing of the gene pool of subspecies 
which have been adapting to local conditions over thousands o f years. There are documented 
examples of this problem in the Tatra Mountains. For example, the Alpine ecotypes of Picea 
tibies have been introduced to the Tatra in the 19lh century using seed im ported from Austria. 
Presently, this introduction o f foreign ecotypes o f spruce is considered to be responsible for a 
substantial part of damages caused by wind and insect pests in forests o f the Tatra National 
Park. A t the turn of the 19lh century such animals as deer, chamois, and ibex were introduced, 
mainly from the Alps, to the hunting area of count C hristian H ohenloe in the Jaworzynskie 
Tatra. Even the American bison (!) was introduced in order to “enrich” the Tatra fauna. From 
that area these animals spread over the entire Tatra M ountains. Some of them, e.g. Alpine ibex, 
did not endure local climatic conditions, but some other interbred with local ecotypes. These 
experiments had dramatic consequences for the quality of phenotypes. Thus the Tatra ecosystems 
have been “littered” with unwanted crosses, and the Tatra N ational Park inherited the worst, in 
respect of quality, herd o f interbred deer in the Carpathians.

The examples m entioned above expressively w arn against “po llu ting” the Tatra 
population of Apollo by introduction of foreign gene pool, for example of the Alpine population, 
as it has happened during the réintroduction o f this species in the Pieniny.

In the case o f the Pieniny, according to information of R. Z ukowski, S. T oll, M. 
Krzywicki, and R. Szpor, Apollo populations during 1940-1950 communicated with one another 
through “dispersion” flights, although they were at that time already small and local.

Irzykowicz (1996) reported a low vitality and genetic defects o f the material obtained 
from crosses of the Carpathian and Alpine Apollo reared ab ovo, and then used for réintroduction 
in the Pieniny N ational Park. The factors of a lethal nature, including disappearance in some 99 
of a substance necessary for egg gluing, a relatively high per cent of caterpillars not hatched 
from eggs, or wing defects in adults, began to appear right at the beginning o f réintroduction in 
the Pieniny, and presently they are still observed there.

In the Vallis Valley in the Swiss Alps, during emergence o f Apollo adults (July 1972), we 
found during three days several specimens unable to fly normally because of an asymmetric 
underdevelopment of wings, more often of forewings (col. pi. 24: 7, 7a). In the case o f some 
individuals all four wings failed to develop after their emergence from pupa scales. O ur guide P. 
Bovey confirmed that he had seen such underdeveloped specimens earlier. On the other hand, 
when penetrating localities o f Apollo in the Awadhara reserve in the Caucasus (July 1969), we 
found not a single specimen with wing underdevelopment am ong hundreds o f emerging adults. 
Our companion E. S. M ilanovskij, a scientist concerned with lepidopterofauna o f Abkhazia, 
also had never found Apollo specimens with underdeveloped wings. Similarly, on Mt. Aragac in 
Armenian Transcaucasia (Zakavkazye) (July of 1976 and 1977), where biotopes were smaller 
and more dispersed, we found no specimens with underdeveloped wings.

Also in the Tatra populations no specimens with wing underdevelopment were observed 
according to data o f S. F. A damczewski, S. Batkowski, J. F udakowski, M. K rzywicki, S. T oll, 
R. Szpor, and R. J. W ojtusiak .

The problems of the gene pool impoverishment, unfavorable genetic drift, accumulation 
of lethal characteristics (F o rd , 1967), and also the biochemical interaction between periodic 
toxicity o f the food plant and feeding caterpillars (M oser & O ertli, 1980), or a toxic role of
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heavy metals (N uorteva, W itkowski & N uorteva, 1993) should be taken into account. Long 
term observations showed that these factors may significantly limit the numbers of Apollo

However, the threats mentioned above could be minimized by the removal of the negative 
factors over which we have a direct control. For example, we can restore and enlarge meadows 
and remove trees and shrubs from xerothermic slopes with patches o f Sedum fabaria Koch 
Such treatments would increase the chance of population survival in reintroduced localities 
Nature itself helps in this respect since there are frequent wind damages, snow avalanches, and falling 
rocks which clear mountain xerothermic meadows and gullies from artificial forest stands.

In no case the rearing material should be transferred from the Pieniny to the Tatra 
These are different trophic populations because Apollo caterpillars in the Pieniny mainly feed 
on Sedum maximum Su t ., while those in the Tatra on S. fabaria K och . Besides, it would be a 
foreign ecotype for the Tatra, which at the present time is mixed with unfavorable characteristics 
o f the Alpine genotype in the population reintroduced in the Pieniny N ational Park.

A damczewski (1992: 151) concluded that “ the efficiency of the dispersion flights in 
many directions from a gradually dying population is small, but at the total effort o f the number 
of successive generations it is sufficient to conquer new areas, and to secure a moderate expansion 
o f the species...” Therefore, theoretically it would be possible to restore in natural way the old 
sites of Apollo by removing unwanted artificial forest cover and planting the food plant of 
caterpillars (Sedum fabaria K o ch .) as well as food plants o f adults (Cirsium sp. and other), also 
on m ountain pastures and meadows in the forest interior, and then wait for dispersion flights of 
fem ales from  populations still existing in the Slovak Tatra. However, the examples of 
réintroduction o f Apollo in the Pieniny N ational Park (W itkowski, 1992) and also two other 
butterfly species (D abrowski, 1980,2004) carried out under the program of active protection of 
these endangered species, seem to point out that the active method of Apollo réintroduction in 
the Tatra N ational Park is very promising. However, in such a case, the future réintroduction 
sites, of size at least equal to those present in the Koscieliska and Chocholowska valleys in the 
1940s, should be prepared by radical removal o f the forest on selected slopes as well as by 
widening of overgrown screes o f avalanche gullies, restoration o f meadows, and planting of 
food plants of caterpillars and adult butterflies. There already exist examples o f such treatments 
in the Pieniny (Irzykowicz, 1996) as well as elaborations for the Tatra N ational Park including 
methodical recommendations (D abrowski, 1979, 1979a, 1981).

So far, the trial of active protection carried out in the Pieniny N ational Park has been 
successful (W itkowski & A damski, 1992). On the other hand, there is no interest o f the authorities 
o f the Tatra N ational Park in restoration o f Apollo. It must be remembered that in localities 
where this species has become completely extinct its réintroduction is much more difficult and 
costly, while a perm anent success is no t certain. This has been proved by réintroductions 
undertaken in Biecz and the Sudeten.

The present state of knowledge perm its us to conclude that protection of disappearing 
populations should be concentrated on preservation and active protection of their natural habitats 
being devastated by anthropopression. The restitution should be based on preparation and 
restoration of localities in the most natural way. Such action would also increase the chance of 
survival of other valuable concurrent species which create the biodiversified, resistant, and healthy 
ecosystems.
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Suggestions
[f the réintroduction of Apollo is undertaken in the Tatra N ational Park the repetition of the 
following former mistakes should be avoided:

1) G enetic: in o rder to  m ain tain  the T atra ecotype the rearing  m aterial for the 
réintroduction should be collected only in the Slovak Tatra, to prevent the introduction 
of unwanted genes. This rearing material should originate from localities with ecological 
conditions close to those present in the Polish Western Tatra.

2) Silvicultural: the réintroduction in specially prepared localities should be conducted 
in the following order:

a) Adequately large areas should be selected on southern slopes in the Western 
Tatra for creation of optimal habitats for caterpillars and adult butterflies.
b) In these areas trees and shrubs growing on xerotherms should be removed and 
the basic food plants o f caterpillars and adults should be planted and sown.
c) T he ca te rp illa rs reared  ab ovo shou ld  be p ro tec ted  against paras itic  
hymenopterans and dipterans in order to secure successful development of a 
new population.
d) For the release of cfcf as well as 99 ready to lay eggs in the prepared places the 
most favorable weather conditions in a given year should be chosen during the 
period of mating flights. [Under natural conditions 99 lay eggs in the most favorable 
ecological niches, thus securing the establishment of a durable population (Photo. 5)].

Acknowledgements: The author is grateful to the following late lepideptorologists for rendering 
accessible their butterfly collections as well as help in recognition o f the state o f biotopes and 
valuable information concerning the occurrence, decline o f localities, biology etc. o f Apollo: 
prof. dr. Stanislaw F. A damczewski (Warshaw, [PL]); dr. Burchardt A lberti (Berlin, [former 
DDR]); Stanislaw Batkowski (Zakopane, [PL]); prof. dr. P aul Bovey (Zürich, [CH]); mgr 
M arian C hrostowski (Biecz, [PL]); prof. dr. Jözef F udakowski (Krakow, [PL]); doc. ing. 
M ieczysaaw K rzywicki (Lublin, [PL]); dr. E vgenij S. M ilanovskij (Suchumi, Abkhazia [former 
SU]); dr. J osef M oucha (Praha, [former CS); dr. A ndrzej W. Skalski (Czestochowa, [PL]); 
prof. dr. O tto Slaby (Pilzno, [former CS]); dr. Z denek  T esar (Opava, [former CS); dr. Sergiusz 
Toll (Katowice, [PL]); prof. dr. R oman J. W ojtusiak (Krakow, [PL]); and ing. R oman Z ukowski 
(Kroscienko n/Dunajcem, [PL]).

References

Batkowski, S., P alik, E. & R. Szpor (1972): Motyle wieksze Tatr Polskich. - Pol. Pis. Entomol., 42 (3): 
637-688, Wroclaw.

Bleszynski, S., R azowskj J. & R. Z ukowski (1965): Fauna motyli Pienin. - Acta zool. Cracov. 10:375- 
493, Krakow.

Bielewicz, M. (1973): Motyle wieksze (Macrolepidoptera) Bieszczadôw Zachodnich i Pogôrza 
Przemyskiego. - Roczn. Muz. Gômosl. w Bytomiu, Przyroda7: 1-168, Bytom.

Borkowski, A. (1985): Owady. Iin: Jahn, A. [red.]: “Karkonosze polskie”, PAN we Wroclawiu & 
Karkonoskie Tow. Nauk. w Jeleniej Gôrze, Ossolineum, p. 395-426, Wroclaw.

Borkowski, A. (1998): Obserwacje nad motylam i dziennymi (Lepidoptera: Papilionoidea, 
Hesperioidea) w Sudetach Zachodnich z uwagami do przyczyn zanikania niektorych gatunkôw. 
- Przyr. Sudetow Zach. 1: 27-44, Jelenia G 6ra.

331

©Ges. zur Förderung d. Erforschung von Insektenwanderungen e.V. München, download unter www.zobodat.at



Buszko, J. (1997): A distribution atlas of Butterflies in Poland 1986-1995. - Turpress: 1-170, Torun
Buszko, J. & J. N owacki (2000): The Lepidoptera o f Poland -  A D istributional Checklist. - p0] 

Tow. Ent., Polish Ent. M onographs 1: 1-178, Poznan - Torun.
Buszko, J., Mikkola, K. & J. Nowacki (2000a): Motyle (Lepidoptera) Tatr Polskich. Czesc I 

Wstep, przeglad gatunkow, geneza fauny, PTE. - Wiad. Ent. (Suppl.) 19: 1-44, Poznan
C apdeville, P. (1978): Die Geographischen Rassen von Pcmmssius apollo. - Sc. Nat. 4: 94-114 

X III— XVI pis.; 5: 121-147, Compiegne.
C hrostowski, M. (1954): Wymarly motyl Bieszczadow niepylak apollo. - Wierchy 60, Krakow
C hrostowski, M. (1957): Niepylak apollo karpacki z Pienin i postulaty jego ochrony. - Chronmy 

przyr. ojcz. 13 (4): 30-34, Krakow.
C hrostowski, M. (1957a): Niepylak apollo karpacki Rbl. i Rghfr. z Pienin. - Wszechswiat 8- 9- 

252-253, Krakow.
C hrostowski, M. (1958): O utworzenie rezerwatu scislego dla niepylaka apollo na Nowej Gorze 

w Pieninskim Parku Narodowym. - Chronmy przyr. ojcz. 14 (6): 51-52, Krakow.
C aputa, A. (1976): Jason Cervonooky a jeho ochrana. - Pamiatky, Priroda 3: 10, Praha.
D abrowski, J. S. (1966): Uwagi o reintrodukcji niepylaka apollo - Parnassius apollo (L.) w 

Pieninach. - Chronmy Przyr. Ojcz. 52 (3): 117-119, Krakow.
D abrowski, J. S. (1975): Motyli coraz mniej. - A ura 5: 2-4, Krakow.
D abrowski, J. S. (1977): O ochrone zwierzat bezkregowych. - Chronmy przyr. ojcz. 33 (2): 19- 

24, Krakow.
D abrow ski, J. S. (1977a): Zm iany zachodzace w lepidopterofaunie Pieninskiego Parku 

Narodowego ze szczegolnym uwzglednieniem zanikania gatunku Parnassius apollo (L.) 
(Lepidoptera: Papilionidae). D okum ent wyk. na zlec. Komitetu Ochr. Przyr. i jej 
Zasobow, Wydz. II PAN, [typescript + 55 figs.], Krakow - Warszawa.

D abrowski, J. S. (1978): B adania lepidopterologiczne w polskich parkach narodowych i 
rezerwatach na tie postulatow ochrony przyrody. - Pol. Tow. Ent., XXXVI Zjazd PTE, 
Bialowieza 11-13 wrzesnia, Bialowieza.

D abrowski, J. S. (1978a): Kolekcjonerstwo lepidopterologiczne a problemy wychowawcze 
ochrony przyrody. - Chronmy przyr. ojcz. 34 (3): 34-51, Krakow.

D abrowski, J. S. (1979): Uwagi o stanie zagrozenia lepidopterofauny w parkach narodowych. 
Cz. II. Tatrzanski Park Narodowy. D okum entacja wyk. na zlec. Komitetu „Czlowiek i 
Srodowisko” PAN, [typescript + 64 figs.], Krakow.

D abrowski, J. S. (1979a): Uwagi o stanie zagrozenia lepidopterofauny w parkach narodowych. 
Cz. II a. Z an ikan ie  gatunku  Parnassius apollo (L.) na tie zm ian ekologicznych 
zachodzacych w Tatrzanskim Parku Narodowym , (Ibidem).

D abrowski, J. S. (1980): The Protection o f the Lepidopterofauna -  the Latest Trends and 
Problems. - N ota lepid. 3 (3-4): 114-118, Dresden.

D abrowski, J. S. (1980a): The disappearance o f the biotopes of Parnassius apollo (L.) in Poland 
and the necessity of its active preservation (Lepidoptera: Papilionidae). Cas. Slezskeho.

Muz. v Opave (A) 29: 181-185, Opava.
D abrowski, J. S. (1981): Uwagi o stanie zagrozenia lepidopterofauny w narodowych. - Cz. II. 

(Ogölna): Tatranski Park Narodowwy, Zesz. Naukowe Uniw. Jagiellonskiego, DCXXXI, 
Pr. zool., Z. 27: 77-100, Krakow.

D abrowski, J. S. (1981a): Czy niepylak apollo jest skazany na zaglade? - Wierchy 49 (87): 301- 
307, Warszawa-Krakow.

332

©Ges. zur Förderung d. Erforschung von Insektenwanderungen e.V. München, download unter www.zobodat.at



Dabrowski, J. S. (1982): Przemiany we wspólczesnej lepidopterofaunie Pienin, [in]: Z abierowski

K. [red.]: Przyroda Pienin w obliczu zmian. - Zakl. Ochr. Przyr. PAN, Studia Nat. B, 30: 
521-528, Warszawa-Kraków.

Dabrowski, J. S. (1985): Zagrozenia motyli (Lepidoptera) na przykladzie wybranych parków 
narodowych i rezerwatów przyrody, [in]: Comit. for Nature Conservation PAN, [red.]: 
G rodzinska K. & R. O laczek: Nat. Parks in Danger. - PWN: 63-77, Warszawa.

Dabrowski, J. S. (2004): Rezultaty introdukcji skalnika dryady - Minois dryas Scopoli, 1763 
(Lepidoptera: Satyridae) na Wyz|ynie Krakowsko -  Czestochowskiej w latacgyl973 -2004, 
gatunku zagrozonego wyginieciem na terenie Polski. - Parki nar. Rez. Przyr. 23 (2): 311-321, 
Bialowieza.

Dabrowski, J. S. (2007): Krasniki (Lepidoptera: Zygaenidae) Tatr, Podhala, rejonu Babiej Góry i 
Pienin. - Nowy Pam. Fizjogr. 5 (2006) (1-2): 107-136, Warszawa.

Dabrowski, J. S. & M. K rzywicki (1982): Gince i zagrozone gatunki motyli (Lepidoptera) w faunie 
Pólski. Cz. I.. Nadrodziny: Papilionoidea, Hesperioidea, Zygaenoidea, PAU, Zakl. Ochr. Przyr. 
i Zasobów Nat. - Studia Nat. Ser. B 31: 1-171, Krakow.

Dabrowski, J. S. & Z. W itkowski (1992): The role of nature reserves for the protection of the butterfly 
fauna in the Bialowieza Primeval forest. Future of Butterflies in Europe: strategies for survival. 
- Proc. Int. congress April 12-15 1989: 65-70, Agricult. Univ. of Wageningen, Wageningen.

Ford, E. B. (1967): Ecological Genetics, PW RiL 1. - Warszawa.
Fudakowski, J. (1951): Swiat zwierzecy Tatr, Panstw. Zakl. Wyd. Szkolnych, Warszawa.
G lowacinski, Z. & J. N owacki (2004): Polish Red Data Book of Animals -  Invertebrates. - Inst. Ochr. 

Przyr. PAN w Krakowie & Akad. Roln. im. A. Cieszkowskiego w Poznaniu: 1-447, Krakow.
Hruby, K. (1964): Prodromus Lepidopterorum Slovaciae. - Slov. Akad. Vd, Bratislava.
G eiger, W  [red.] (1987): Schmetterlinge und ihre Lebensräume. Arten, Gefährdung, Schutz. - Pro 

Natura - Schweizerischer Bund für Naturschutz, Fotorotar AG, Egg.
Irzykowicz, M. (1996): Ochrona i reintrodukcja Pamassius apollo (L.) w Polsce, (Insecta: Lepidoptera: 

Heteroneura: Papilionidae). - Uniw. Wroc. Wydz. Nauk Przyr.: 1-23 [typescript], Wroclaw.
Issekutz, L. (1952): Pamassius apollo (L.) in the Carpathians. - Ann. Hist. Nat.-Mus. Nat. Hungarici 

2:133-140, pi. 6,7 , Budapest.
Jaczewiski, T. (1932): Ochrona owadów [in]: Szafer, W [red.]: Skarby przyrody i ich ochrona. - Panstw. 

Rada Ochrony Przyr.: 1-303, Warszawa.
K lemensiewicz, S. (1883): Wykaz motyli (Lepidoptera) z okolic Nowego Sacza. - Spraw. Kom. Fizyogr. 

PAU: 12, Krakow.
K rzyw icki, M. (1982): M onografía motyli dziennych Polski, Papilionoidea i Hesperioidea 

(Lepidoptera). - Lublin: 1-364, 168 map, 17 tabl., 4 tabele. [typescript], 1-364, 20 tabel, 17 
tablic, 160 maps, Lublin.

Maslowski, J. (2005): Uwagi o trzech prawnie chronionych gatunkach motyli dziennych (Lepidoptera, 
Papilionidae) w Sudetach. - Przyr. Sudetów Zach. 8: 81-88, Jelenia Góra.

Moser, H. A. & J. Oertli (1980): Evidence o f a biochemical interaction between insect and specific 
foodplant in the system Pamassius apollo -  Sedum album. - Rev. suisse Zool. 87 (2): 341-357, 
Geneve.

Moucha, J. (1972): Motyli vysokych Tater. - Cas. Narod. Muz. ent. 141(1-): 38-40, Praha.
N ickerl, O. (1897): Hmyz supinokrydly (Motylové vetsi - Macrolepidoptera). - Cat. ins. faun, bohem. 

5 :1-XII+ 1-41, Praha.

333

©Ges. zur Förderung d. Erforschung von Insektenwanderungen e.V. München, download unter www.zobodat.at



N iesiolowski, W. (1925): Pamassiits apollo L. z Tatr polskich. - Spraw. Kom. Fizjogr. PAU. 58 ,59; 79. 
92, Krakow.

N ow icki, M. (1865): Motyle Galicyi. - D ruk. Inst. StauropigiaDskiego: 1-152 , Lwow.
N uotreva, R, W itkowski, Z. & S.-L. N uotreva (1993): Czy zanieczyszczanie srodowiska moze 

byc przyczyna wymierania niepylaka apollo [Pamassiits apollo (L.)], w Europie? - Pradnik 
Prace Muz. Szafera 7-8: 187-195, Ojców.

Pekarsky, P. (1954): Parnassius apollo L. in den Karpaten; seine Geschichte und Formenbildung. - Z 
Wien. Ent. Ges. 65: 137-152,194-200,219-227,257-264,289-293,327-335, 352-356, Wien.

R eiprich , A. (1971): O chrana jasona cervonookého [Parnassiuss apollo L.] v Slovenskom raji. - 
Ochr. fauny 5: 161-164, Bratislava.

R omaniszyn, J. & F. Shille  (1929): Fauna motyli Polski 1. - Prace monogr, Kom. Fizjogr., PAU 
6: 1-553, Krakow.

Sch effn er , J. (1929): Die Schmetterlinge aus der Umgebung Olchowa. 1. Teil: Die Tagfalter. - 
Soc. Ent. 40 (10): 38, Zürich.

Schram m , W. (1948): Motyle okolic Olchowy Ziemi Sanockiej. - Poznanskie Tow. Przyj. Nauk, 
prace Kom. M atemat. Przyrodn. Ser. B 10 (6): 274-284, Poznan.

Smólski, S. (1960): Pieninski Park Narodowy. - PAN, Zakl. Ochrony Przyr. 18: 1-272, Krakow.
Slaby , O. (1954): O puvodu jasona cervoneookého (Parnassius apo llo  [L.]) ve slovenskych 

Karpatech. - Biología -  zoogeografie 9: 398-409, Opava.
Slaby , O. (1954a): Parnassius apollo (L.) v Pieninach. - Cas. Slov. Ac. Biol. 9: 179-186, Opava.
Slaby , O. (1955): Parnassius apollo v Pieninach. - Biológia 10: 179-188, Bratyslava.
Slaby, O. (1956): Parnassius apollo ssp. nitriensis Issekutz. - Cas. Mus. Silesiae v Opave Ser. A 5: 

1-12, Opava.
Slaby , O., 1964. Parnassius apollo L. dans les Carphathes. - M itt. Ent. Ges. Basel N. F. 14 (3): 49 

-61, Basel.
Slaby, O. (1957): K  problemach u puvodu, vyskytu a zivotniho prostredi Parnassius apollo 

inversus Bryk. - A cta Soc. Ent. Cechosloveniae 53 (1956): 203-215, Praha.
SoldAt , M. (1987): Cervena K nihá CSR - motyli - Lepidoptera. -Zpr. Ceskoslov. spol. ent. pri 

CSAV: 1-36, Opava.
Svestka , M. (1977): Historycky vyskyt jasone Parnassius apollo marcomanus K am m el, 1909, v 

podyji (Lep., Papilionidae). - Zpr. Ceskoslov. spol. Ent. CSAV 13: 33-42, Praha.
Szafer , W. [red.] (1965): Ochrona przyrody i jej zasobów - problemy i metody. - Zakl. Ochr. 

Przyr. PAN 1-2: 1-1078, Krakow.
Szymczakowski, W. (1962): Owady. [in]: Szafer , W. [red.]: Tatrzanski Park Narodowy. - Zakl. 

Ochr. Przyrody PAN 21: 441-463, Krakow.
Szym czakow ski, W. (1996): Owady, [in]: M ir e k , Z. [red.]: Przyroda TatrzaDskiego Parku 

Narodowego. - T PN  3: 507-524, Krakow - Zakopane.
T esar, Z. (1974): Typen - Verzeichnis der Pamassidae (Lep.)., die in der Sammlung der Schlesischen 

Museums aufbewahrt sind. - Cas. Slezského muzea v Opave Ser. A 23, Opava.
W itkowski, Z. (1986): „Polskie” okazy Parnassiuss apollo (L.) z kolekcji C. E isnera w Leiden. - 

Przegl. Zool. 30 (3): 321-325, Wroclaw.
W itkowski, Z. (1992): Populacje niepylaka apollo i niepylaka mnemozyny w Pieninach zeszczególnym 

uwzglednieniem lat 1998-91, Pieniny. - Przyroda i Czlowiek 1: 61-66.
W itkowski, Z., K lein , J. & A. K osior (1992): Restytucja niepylaka apollo Parnassius apollo w 

PieniDskim Parku Narodowym . - Chronmy przyr. Ojcz. 48 (3): 69-83, Krakow.

334

©Ges. zur Förderung d. Erforschung von Insektenwanderungen e.V. München, download unter www.zobodat.at



Witkowski, Z., Plonka, P. & J. Budzik (1992): Zanikanie lokalnego podgatunku niepylaka 
apollo, Parnassius cipollo frankenbergeri Slaby, 1955 w Pieninach (polskie Karpaty). 
Zachodnie i dzialania podjete w celu restytucji tej populacji. - Prace i mat. Muz im Prof. 
Wladyslawa Szafera, Pradnik: 103-119, Ojcöw.

Witkowski, Z. & P. A damski (1992): Decline and Rehabilitation of the Apollo Butterfly Parnassius 
apollo (L innaeus, 1758) in the Pieniny National Park (Polish Carpathians): 8-14.

Wolf, P. (1927): Die Großschmetterlinge Schlesiens I. Macrolepidoptera. - Verein für schlesische 
Insektenkunde zu Breslau N. F. 3: 1-86, Breslau.

Zarzycki, K. & J. S. D abrowski (1986): Food plants of burnets (Zygaena F , Lepidoptera, 
Zygaenidae) and the dying-out of these moths in the Pieniny Mts. (Poland). - Acta Soc. 
Bot. Pol. 55: 343-359, Warszawa.

Zukowiski, R. (1957): O zmianach w faunie motyli Pienin Zachodnich w nast’pstwie ewentualnej 
budowy zbiornika wodnego na Dunajcu pod Czorsztynem. - Polskie Pismo Ent. B 3 

' (6): 3-19, Wroclaw.
Zukowiski, R. (1958): Czy budowa zapory dolinowej na Dunajcu pod Czorsztynem moglaby 

zmienic faune motyli Pienin? - Wszechswiat 1: 15-18, Krakow.
Zukowiski, R. (1959): Problemy zanikania i wymierania motyla Parnassius apollo L. na ziemiach 

polskich. - Sylwan 103 (6/7): 15, Warszawa.
Address of the author

Dr. Jerzy S. D abrowski 
ul. Grabowskiego 8/4, PL-31-126 Krakow 
e-mail: jerzydabrowski@proczta.onet.pl

©
0

o

existing population 
vanishing population
place of only one observation, 
single specimen only 
extinct population

Fig. 1 Distribution map of Parnassius apollo (L.) in Poland (condition in 1978).

335

©Ges. zur Förderung d. Erforschung von Insektenwanderungen e.V. München, download unter www.zobodat.at

mailto:jerzydabrowski@proczta.onet.pl


Fig. 2: Distribution map of Parnassius apollo (L.) in the Pieniny National Park (condition in 1970). 
For symbols see fig. 3.

Fig. 3. Distribution map of Parnassius apollo (L.) in the Tatra National Park (condition in 1978).
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Colour plate 23/ Farbtafel 23

Phot. 1: Biotopes of P. apollo (L.): Polana Chocho Bowska, about 1150 m above sea level, ChochoBowski Regiel, 
about 1350 m, MaB’ Kopisko and Wielkie Kopisko, 1400’-  1450 m, the Western Tatra (YII.1960).

Phot. 2: Wielkie Kopisko, about 1350 m above sea level. A small biotope of Parnassius apollo (L.) situated 
in the avalanche gully (VIII. 1968).

Phot. 3: Tomanowa Valley, 1200 m a. s. 1., southern slope of Mt. Zar, 1350-1600 m , the Western Tatra. The biotop 
of P. apollo (L.) and species from genera Erebia and Lycaena, and families Hesperiidae and Zygenidae. 
Effects of artificial afforestation with spruce are evident (IX. 1976).

Phot. 4:9 of P. apollo (L.) feeding on thistle flowers, Polana Chocholowska, 1150 m above sea level (VIII.1965).
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Colour plate 24/ Farbtafel 24

Phot.. 5:9 of Parnassius apollo (L.) laying eggs on the rock with Section fabaria K och. Male Kopisko, about 
1400 m above sea level. (VIII. 1968).

Phot. 6: Xerothermic grass on Mt. Zar, 1350 m above sea level. The biotope plentiful of rare and protected plant 
and animal species. Actually destroyed by the artificial spruce forest (VIII. 1975).

Phot. 7, 7a.: $ of Parnassius apollo (L.) with underdeveloped wings (dorsal and ventral view). Vallis Valley 
(Swiss Alps), 1550 m above sea level. 25 June 1968 (leg. P. Bovey). All photos made by the author.
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