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INTRODUCTION

No detailed study on the fauna of the Apoidea of the Pieniny Mts. has
hitherto been made. KunTzE (1934) in his ,Problemy zoogeograficzne Pienin®
quotes only one representative of this group of insects, namely, Andrena agilissima
(Scop.). The existing faunistic papers dealing with other groups of animals
of the Pieniny Mts.: Awves (SITowsKI, 1931; BoCHENSKI, 1960), Apterygota
(STACH, 1919), Coleoptera (TENNENBAUM, 1926), Lepidoptera (SITOWSKI, 1906,
1910) proved the occurrence not only of species widely spread in Europe but
also of montain and Boreal-Alpine species. However, the most interesting
elements in the Pieniny Mts. are the thermophilous species indigenous to the
south and south-eastern Europe and having in the Pieniny Mts. the northern
border of their ranges, for example, the above mentioned Andrena agilissima
(Scop.). This species is known in Poland, beyond the Pieniny Mts., only from
Upper Silesia. Of other Hymenoptera, it is of interest to note such a species
as Lasius emarginatus LATR. (Formicidae) reported from the Pieniny Mts.
and Podolia (West USSR). Different opinions with regard to the origin of the
termophilous species in the Pieniny Mts. are to be found in the literature
on the flora and fauna of that region. Thus, some botanists (PAWEO-
WSKI, 1924, 1953) found in the Pieniny Mts. some endemic species, which,
according to their opinions, survived on the southern slopes from the worm
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interglacial phases or even from the Pliocene. The Pieniny Mts. were not co-
vered by ice and on the rocks of the southern exposure the thermophilous
species may have survived, whilst the northern slopes were inhabited by the
species characteristic of northern fauna and flora. On the other hand, the
zoologists (KUNTZE, 1934; KuUNTZE & NOSKIEWICZ, 1938), judging by the
faunistic investigations in the Pieniny Mts. and in Podolia, did not find any
endemic animal species in the former region. These authors find another expla-
nation of the origin of the thermophilous species in the region in question.
According to their opinions, these species are to be considered as relicts from
the warm postglacial phase and not from Pliocene. In the postglacial phase
the Podolian steppe was extending for the whole of Subcarpathian Region
and most part of Poland. However, STACH (1919) found several endemic species
of the Apterygota in the Pieniny Mts. and consider that they have survived
from the pre-glacial time.

The study on the Apoidea in the Pieniny Mts. provided us with the further
data which throw some light on the above mentioned questions. My investi-
gations have been made thanks the initiative of Prof. Dr. J. StAcH, the late
Keeper of the Cracow Branch of the Institute of Zoology of the Polish Academy
of Sciences, and through the kindness of Ing. T. ZAREBA, the Director of the
Pieniny National Park. The collecting of the material was continued from
1957 to 1961 during the whole period of the activity of the Apoidea (from
April to September). The entire collection, comprising about 4000 specimens,
contains chiefly the members of the Apoidea, but also the representatives of
other groups. of the Hymenoptera.

In the present paper which is the first part of my study on the Apoidea
of the Pieniny Mts. I am giving the results of the investigations on the family
Megachilidae and the genera Clisodon PATTON, Anthophora LATR., Hucera
Scop., Bombus LATR. and Psithyrus Lep. of the family Apidae. The remainder
of the material will be worked out together with Prof. Dr. J. NOSKIEWICZ.

I wish to tender my thanks to those who have so kindly helped me in any
way during the preparation of this paper. Prof. Dr. J. NoskiewIicz has kindly
helped me in the identifying of many species. Prof. Dr. J. StacH and Prof.
Dr. J. FunpAKOWSKI have read the typescript in detail providing me with
many constructive suggestions. Mgr. H. TrzCINSKA has identified the plants
visited by Apoidea.

I. A CHARACTERISTICS OF THE TERRAIN

The Pieniny Mts. are a small range of the Carpathians; they are 10 km.
long and 4 km. wide. The highest peak, Trzy Korony (pl. XIV, fig. 1)
has the altitude of 982 m. which is below the upper line of the lower forest-
zone in the Tatra Mts. The Pieniny Range lies latitudinally, having a ridge
dividing its slopes into the northern and southern ones. The northern slopes
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fall gently down to the Krosnica Brook; they show small widespreading
streamlets. These slopes are thickly wooded; the covering forest is moist, it
forms the Fagetum carpaticum — complex (PAWLOWSKI, 1959). On the northern
slopes there is a rich meadow flora. Kurczyckr (1927) distinguished three
meadow-complexes in the Pieniny Mts., namely, 4

1. Agrostidetum vulgaris (in central and western Pieniny Mts.)

2. Awretum flexuosae (top parts and eastern Pieniny Mts.)

3. Nerdetum stricte (chiefly in eastern Pieniny Mts.).

On the southern side of the range there are rocky and stony limestone slopes
falling steeply down to the Dunajec River. Kurczvckr (1927) distinguishes
several floral complexes there. Of these, the following two are the richest with
flowers visited by the Apoidea-species:

1. Festucetum rubre normale (occurring chiefly between Czorsztyn and
Sromowce Nizne)

2. Festucetum rubre piennicum (distinguished in Wawdz Sobezanski on
the slopes of Grabezycha [east from Sromowce Nizne] and in the gorge of
the Dunajec River.

The southern slopes above the rocks covers the forest of a rather similar
type to that on the northern slopes but being thinner. The forest of the
southern slopes is well insolated and has numerous scattered stony gaps
and small meadows with a rich flora. Below the belt ot rocks, between Sromowce
Wyine and Sromowce Nizne, there are strongly insolated, cultivated fields
and meadows. The range is limited from west, south and east by the Duna-
jec River, and from north by the Kro¢nica Brook.

The climate of the Pieniny Mts. was studied by SMOLSKI (1960) and FABIA-
NOWSKI (1957) who found it to be different from that in the Tatra Mts. In
relation to such Carpathian ranges as the Tatra Mts. and the Goree Mts., the
Pieniny Mts. show the least rain fall (Pieniny Mts. — 602-854 mm. a year,
depending on the region; Gorce Mts. [Rabka] 898 mm. a year; Tatra
Mts. [Morskie Oko] 1762 mm. a year), the highest average day-temperature,
the thinner snow-cover and the shortest time of its existence, and the least
cloudness. The above circumstances cause such a strong insolation and dryness
of the climate, which is especially marked on the southern slopes of the range.
The influence of the cool winds, blowing here chiefly from north, west or east,
is to be observed mostly on the tops and on the northern slopes. Such ecir-
cumstances are due to a special microclimatic conditions which are favourable
for the xerothermophilous species of animals.

The Pieniny Mts. have been divided into three regions, namely: 1. The
Czorsztyn Pieniny, extending from Czorsztyn to Wawéz Sobezanski. 2. The
region of Trzy Korony Mt. 3. The Pieninki (Small Pieniny Mts.). However,
such a division is not acceptable in the present study as comprising different
habitats. Thus, and the rocky slopes extending from Czorsztyn to the Sro-
mowce Nizne are contained in the first of the above mentioned regions; the
second region comprises the rocks of the Trzy Korony and Grabezycha; and
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the small rocks falling to the Pieninski Potok are within the third region. Mo-
reover, the meadows of the northern slopes are in all three regions, etc. The-
refore the division accepted in the present paper distinguishes regions which
are individual ecological habitats. Each habitat is provided with a number
which will subsequently be used in comments or tables:

I — forests of the northern slopes (pl. XTIV, fig. 2),

II — meadows of the southern slopes,

IIT — forests of the gouthern slopes,

IV — glades of the southern slopes of the Trzy Korony mass (Kosarzyska,
Ligarki, Xazek Wyzni) and meadows of the south-eastern slopes falling steep
down to the River Dunajec (pl. XV, fig. 3),

V — dry meadows of the southern slopes extending from the meadows
at the foot of the Trzy Korony Mt. up to Goéra Zamkowa at Czorsztyn: here
belongs also a meadow lying in the upper part of the Pieninski Potok Valley,

VI — serees and rocks of the southern slopes (pl. XV, fig. 4),

VII — fields and meadows lying at the foot of the southern slopes above
the villages Sromowce Wyzne, Sromowee Srednie, Katy and Sromowce Nizne,

VIII — riversides osiers by the Dunajec River and the Kro$nica Brook.

II. LIST OF SPECIES

Family: Megachilidae

Genus: Trachusa Pz.

1. T. serratule Pz.
IV. Kosarzyska 16. VI. 1958, &; 10. VIII. 1960 &.
V. Nowa Goéra 26. VI. 1961, 3 on Coronilla varia L. — Nanowe 8. VIII. 1960 33 92
on Medicago falcata L.
VI. Grabezycha 15. VI. 1958, &; 21. VI. 1958, &. — Ostra Skala 21. VI. 1958, 3 on
Lotus corniculatus L. — Zamezysko 21. VI. 1961, 3 @ on Lotus corniculatus Li.;
11. VII. 1961, Q. — Gola Gora 28. VIII. 1959, & @ on Lotus corniculatus L.

Genus: Anthidium 1.

1. A. punctatum LATR.
V. Podskalnia Goéra 11. VIIL. 1959, & on Medicago falcala L.
VI. Grabezycha 23. V. 1960, 3; 13. VI. 1961, 99 on Medicago faloata Li.; 21, VI. 1958,
Q on Sedwm sp.; 27. VI. 1961, 3 on Medicago falcata L.; 6. VII. 1961, @; 11. VIII,
1960, 34 on Medicago falcata L.; 16. VIIL. 1960 §. — Ostra Skata 21. VI. 1958.
33 on Sedum L. — Zamezysko 21. VI. 1961 3 Q on Medicago falcata Li.; 11. VIIL.
1960, Q@ on Medicago falcata L.; 13. VIIL. 1959, Q. — Trzy Korony 6. VII. 1957,
d. — Gola Goéra 11. VIII. 1959, 3.
2. A. montanum Mor. f. flavomaculata FRr.
VI. Grabezycha 10. VIII. 1959, J.
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3. A. manicatum (L.).
V. Podskalnia Gora 1. VI. 1961, @ on Ononis L.. — Nanowe 6. VII. 1957, 33 92 on
Stachys germantca L. — Nowa Gora 12. VIII. 1959, Q. — Zameczysko 13. VIII.
1959, 399 on Stachys germanica 1.. (one Q@ in a nest under stones).
VI. Zameczysko 21. VI. 1961, @; 11. VII. 1961, 3Q. — Gola Gora 20. VII. 1958 Q; 11.
VIII. 1959, 34&; 28. VIII. 1959, & on Stachys germanica L. — Grabezycha 6. and
11. VIII. 1960, 9. — Trzy Korony 15. VIII. 1958, Q.

Genus: Anthidiellum CocCKL.

1. d. strigatum (Pz.)
V. Nowa Gora, 12. VIII. 1959, Q.
VI. Grabezycha 23. V. 1960 &; 6. VII. 1961, 3 on Medicago falcata 1..; 5. VIII. 1960,
338 on Medicago falcata L.; 16. VIII. 1960 3; 24. VIIL. 1957, 3. — Podskalnia
Gora 12. VII. 1961, 3. — Gota Gora 11. VIII. 1959, 3. — Trzy Korony 21. VII.
1961, @ on Lotus corntculatus 1.

Genus: Stelis Pz.

1. S. ornatula (KLUG.)

VI. Podskalnia Gora VI. 1961, Q. — Zamezysko 11. VII. 1961, Q.
2. S. signata (LATR.).

V. Podskalnia Gora 12. VII. 1961, 33 on Lotus corniculatus ..

Genus: Heriades SPIN.

1. H. truncorum (L.).
VI. Wawdz Sobezanski 4 and 11. VII. 1957, 99; 17. VII. 1957, @ on Medicago falcata
Li. — Grabezycha 6 and 10. VIII. 1959, @@ on Medicago falcata 1..

Genus: Chelostoma LLATR.

1. Ch. mazillosum (L.).

III. Gojny Las 28. V. 1958, 3399 on Rannunculus L.; 21. VI. 1961, &; 160 VIII.
1958, 3399 on Rannunculus 1. — Trzy Korony 19. VI. 1961, 3.

IV. Ligarki 22. V. 1958, @; 7. VI. 1959, & (leg. K. Marsk1); 13. VI. 1958, 3 (leg.
K. Mauski); 16. VII. 1958, Q. — Wyzni Lazek 28. V. 1958, 3 on Rannunculus
L.; 16. VI. 1958, 3 on Rannunculus L.; 22. VI. 1961, 339 on Rannunculus L.;
25. VI. 1958, 338 on Rannunculus L. — Meadow at the foot of Klejowa Gobra
9. and 13. VI. 1960, 34 (leg. K. MALskI); 14. and 16. VI. 1960, 3392 on Rubus
L. near nests in wooden huts and flying over the sand by the Dunajec. — Kosa-
rzyska 13. VI. 1958, 3 (leg. K. Marskr); 16. VI. 1958, &; 18. VIIIL. 1860, 9.

V. Gojny Las 13. VI. 1961, ¢ on Rannunculus L.; 25. VI. 1958, 399 on Rannun-

culus L..; 16. VII. 1957, 3 on Campanula 1.

VI. Gola Gora 22. V. 1958, 3. — Grabezycha 13. VI. 1961, & on Rannunculus L.; 15.
VI. 1958, & on Rannunculus L.; 17. VI. 1960, 3 (leg. K. Marskr); 20. VI. 1961,
3% on Ramnunculus L.; 17. VII. 1959, 3 (leg. K. MALSKI). — Ostra Skala 15.
VI. 1958, @ on Rannunculus .. — Pieninski Potok 15. VI. 1961, 33 on Rannun-
culus 1.

VII. Sromowce Nizne 17. V. 1958, 33 on Rannunculus L.; 23. V. 1958, 332 on Ta-
racacum Li.; 20. VI. 1958, Q.

2. Ch. florisomne (L.).

VI. Ostra Skata 5. and 16. VII. 1958, 33 on Campanula L. — Trzy Korony 8. VIIL.

1957, 3. — Grabezycha 17. VIL. 1957, & on Campanula 1.
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3. Ch. distinctum STOCKH.
IV. Ligarki 18. VI. 1959, ¢.
VI. Ostra Skata 27. VI. 1961, J.
VII. Sromowce Nizne 20. VII. 1958, &.
4. Ch. ventralis SCHLETT.
VI. Podskalnia Géra 1. VII. 1961, Q.
5. Ch. nigricorne NYL.
VI. Grabezycha 6. VII. 1961, &; 11. VIL. 1957, & on Campanula L.; 11. VIII. 1960,
33 on Campanula L.; 24. VIII. 1957, Q. — Ostra Skata 5. and 6. VII. 1957, 33
on Campanula L.; 10. and 16. VIL. 1957, 32 on Campanule L.; 27. VI. 1961, 33.

Genus: Osmia P7.

1. 0. rufa (L.).
III. Goéra Zamkowa 13. IV. 1960, 3 on Saliz caprea L.
V. Czorsztyn 14. IV. 1960, 2.
VII. Sromowce Nizne 6. and 10. V. 1960, 332 on Tararacum 1..; 14. and 16. V. 1960,
33 on Taraxacum L.
VIII. Kroécienko 14. VI. 1960, 3& on Saliz L. — Sromowce Nizne 20. V. 1958,
2. 0. cerinthidis MOOR.
III. Gojny Las 22. VI. 1961, Q.
V. Nowisko 10. VI. 1961, Q.
VI. Gola Goéra 23. VI. 1958, @; 6. VI. 1961, ¢ on Cerinthe minor 1.. — Podskalnia
Gora 8. VI. 1961, 3 on Anthylis vulneraria L. — Ostra Skala 15. VI. 1958, Q@ on
Vicia sp.; 20. and 21. 1958, 2 on Coronilla varia L.
VII. Katy 13. V. 1960, 3399 near nests in wooden huts. — Sromowce Nizne 26. VI.
1961, @2 on Cerinthe minor L.
VIII. Sromowce Nizne 20, V. 1958, 33; 24. V. 1958, $Q near nests in wooden huts.;
6. VI. 1960, &; 9. VI. 1961, 9. — Wielka Polana 20. V. 1958, & on Tarazacum
sp.; 26. V. 1958 33 on Stellaria holostea L.
3. 0. coerulescens (lL..).
VIII. Wielka Polana 30. V. 1957, <.
4. 0. villosa SCHCK.
VI. Grabezycha 12. VI. 1961, Q; 15. VI. 1958, Q. — Ostra Skala 13. VI. 1961, 3 on
Cirsiwm MiLL.; 25. VI. 1958, Q.
5. 0. andrenoides SPIN.
1V. Kosarzyska 16. VI. 1958, Q. — Wyzni Lazek 28. VI. 1958, .
V. Pieninski Potok Valley 16. V. 1958, 34.
VI. Gola Géra 20. V. 1958, 3; 23. V. 1959, 9%; 9. VI. 1961, @ on Trifolium pratense
L.; 10. VI. 1961, 3399 on Geranium L.— Grabezycha 20. VI. 1961, @; 6. VII.
1961, Q. — Podskalnia Goéra 1. VII. 1961; @9; 8. VI. 1961, @ on Leontodon hi-
spidus L.
6. O. parietina CURT.
VII. Sromowce Nizne 30. VI. 1961, &.
7. O. atrocaernlea SCHILL.
VII. Sromowce Nizne 6. VI. 1960, 3 on Taraxacum L.
8. O. fulviventris (Pz.).
VI. Podskalnia Géra 1. VII. 1961, Q. — Wawoéz Sobezaniski 11. VII. 1957, @ (leg.
K. MALSKI).
9. 0. mitis NYL.
VI. Grabezycha 23. V. 1960, @ on Campanula L.; 11. VIIL. 1960 @ on Campanula L. —
Zamezysko 21. VI. 1961, 33. — Trzy Korony 8. VII. 1957 Q. — Ostra Skata 13.
VI. 1961, 3. — Gola Géra 28. VIII. 1959, @ on Campanula L.
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. 0. parvula Dur. et PER.
VI. Grabezycha 10. VIII. 1959, ¢9; 24. VIII. 1959, Q.
0. leaiana (K.).
IV. Gorge of the Dunajec, 27. VI. 1957, <.
VI. Ostra Skata 21. VI. 1958, @ on Coronilla varia L. — Grabezycha 6. VII. 1961, Q.
. 0. leucomelana (K.).
VI. Podskalnia Gora 1. VII. 1961, Q.
. 0. adunca (Pz.).

VI. Grabezycha 13. VI. 1961, 33 on Echium wvulgare L.; 20. and 21. VI. 1961, 339Q
on Kchium vulgare L. — Ostra Skala 15. VI. 1957, Q; 5. VII. 1957, 99 on Echium
vulgare L.

0. spinolae SCHCK.

VI. Grabezycha 12. VI. 1961, 92 on FEchium vulgare L. — Zamezysko 21. VI. 1961,
399 on Echium vulgare L. — Wawoéz Sobezanski 1. VII. 1961, 92 on Echium vul-
gare L. — Ostra Skala 5. VII. 1957, 3399 on Echium vulgare L.

VII. Sromowce Nizne 4. VII. 1961, 3.
. 0. spinulosa (K.).
VI. Grabezycha 10. VIII. 1959 @, Gola Gora 4. VI. 1961 &, Podskalnia Goéra 1. and
12. VII. 1961, 3%¢. — Kotlowa Valley 8. VIII. 1959, <.

Genus: Megachile LATR.

. M. circumcineta (K.).

IV. Kosarzyska 16. VI. 1958, 3.
V. Nowa Goéra 26. VI. 1961, @ on Coronilla varia 1.
VI. Grabezycha 15. VI. 1958, $@ on Coronilla varia L.; 25. VI. 1958, 9Q.-— Ostra
Skata 15. VI. 1958, & on Vicia L.; 21. VI. 1958, 92 on Vicia L. and Coronilla va-
ria L. — Pieninski Potok Valley 15. VI. 1961, @ on Vicia silvatica L.
VII. Sromowce Nizne 8. VI. 1961, & on Trifolium L.; 4. VII. 1957, 33 on Trifolium L.
VIII. Wielka Polana 5. VIII. 1960, ¢.

. M. nigriventris SCHCK.

V. Nowa Goéra 26. VI. 1961, @ on Coronilla varia L.
VI. Gratezycha 21. VI. 1958, @ on Coronilla varia L. — Podskalnia Géra 1. VII. 1961,
@ on Vicia L.

. M. ericetorum LEP.

VIII. 25. and 27. VI. 1961, 99 near nests in wooden huts.

. M. lig niseca (K.).

III. Gojny Las 6. VII. 1957, ¢ on Coronilla varia 1.; 8. VII. 1957, & on Cirsium MILL.;
16. VIII. 1960, ¢ on Cirsium Mirr. Faémiech 10. VII. 1957, 3.
M. will oughbiella (K.).
III. G ojny Las 14. VIII. 1960, $Q; 27. VIII. 1959, ¢.
IV. W yini Lazek 19. VIII. 1959, <.

V. Nanowe 10. VI. 1961, & on Lotus corniculatus L..— Nowa Goéra 26. VI. 1961, 3Q
on Coronilla varia L. — Gojny Las 7. VIIL. 1957, @ on Salvia glutinosa L. —
Kottowa Dolina 8. VIII. 1960, ¢ on Carduus L.

VI. Grabe zycha 11. VII. 18€0, @ on Salvia glutinosa L.; 5. VIII. 1960, @; 6. VIIL. 1959,
Q; 24. VIII. 1959, 9 on Salvia glutinosa L.; 4. 1X. 1959, 992 on Salvia glutinosa
L. — Ostra Skala 15. VI. and 21. VI. 1958, 3d; 25. VI. 1958, Q; 23. VIII. 1957,
Q on Cirsium L. — Podskalnia Goéra 1. VII. 1961, 32. — Zamezysko 11. VII. 1961,
Q. — Pieninski Potok Valley 15. VI. 1961, & on Vicia silvatica L.

VII. Podskale 12. VII. 1961, Q. — Sromowece Nizne 10. VIII. 1961, <.
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6. M. centuncularis (L.).
IV. Ligarki 12. VIII. 1959, 3.
V. Nanowe 26. VI. 1961, &.
VI. Grabezycha 27. VI. 1961, 3.
7. M. versicolor SM.
V. Nanowe 10. VI. 1961, @ on Lotus corniculatus L.; 8. VIIL. 1960, 3.
VI. Grabezycha 6. VII. 1961, 339; 4. IX. 1959, 2 on Salvia glutinosa 1.. — Gola Géra
10. VI. 1961, 3. — Ostra Skata 17. VII. 1957, 3. — Wawo6z Sobezanski 24. VIII.
1957, 2@ (leg. K. MALSKI).

Genus: Coelioxys LATR.

1. C. rufescens LEP.
VI. Grabezycha 21. VI. 1958, 2. — Gola Goéra 9. VI. 1961, Q on Geranium L..; 28. VIII.
1959, 3.
2. C. alata FORST.
VI. Grabezycha 10. VIII. 1959, 3.
3. 0. quadridentata (L.).
VI. Grabezycha 15. VI. 1958, 22 on Vicia L.; 20. VI. 1961, &; 6. VIII. 1959, @ on
Mentha sp. — Ostra Skata 15. VI. 1958, 399 on Vicia L.
4. C. lanceolata NYL.
VI. Grabezycha 20. VI. 1961, 3.
5. O. elongata LEP.
VI. Grabezycha 15. VI. 1958, 3.

Family: Apidae

Genus: Eucera Scop.

1. E. longicornis (L.).
II. Dolina Ociemne 31. VI. 1958, 3. — Wymiarki 10. VII. 1961, @ on Lathyrus sil-
vester L.
ITI. Nowisko 10. VI. 1961, 339 on Anthylis vulneraria L.
IV. Wyzni Lazek 28. V. 1958, 3&.— Kosarzyska 16. VI. 1958, 33. — Meadow at
the foot of Klejowa Gora 16. VI. 1961, 3.
V. Nowa Goéra 26. VI. 1961, 22 on Coronilla varia .. — Pieninski Potok 10. VII.
1961, @ on Vicia silvatica L.
VI. Grabezycha 29. VI. 1958, Q.
VII. Sromowece Nizne 16. V. 1960, 3&; 19. and 29. V. 1958, 33 on 1vifolium L. 8. and
9. VI. 1961, on Trifoliwm 1.. — Podskale 15. VI. 1958, 33%% on Trifolium L. —
Podnowe 4. VII. 1957, 3399 on Trifolium L.

Genus: Clisodon PATTON

1. O. furcatus (Pz.).
IV. Ligarki 13. VIII. 1959, Q.
V. Czolo 11. VII. 1957, Q.
VI. Grabezycha 21. VI. 1961, &.
Ostra Skata 6. VII. 1957, 39 on Campanula L.
VII. Sromowce Nizne 15. VI. 1958, 3.
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Genus: Anthophora LATR.

1. 4. quadrimaculata (Pz.).
VI. Ostra Skata 21. VIII. 1957, Q. — Grabezycha 16. VIII. 1960, Q on Lamnium pur=
purewm Li.; 5. VIII. 1960, Q@ on Mentha sp.
2. A. aestivalis Pz.
VII. Wielka Polana 20. V. 1958, & on Tarazacum L.
3. 4. acervorum (L.).
IV. Wyini Lazek 4. V. 1960, Q on Primula elatior L.
V. Nowa Goéra 15. V. 1958, 3. — Macelowa Dolina 23. V. 1958, 99.
VI. Grabezycha 26. V. 1958, 39. — Gola Géra 27. V. 1958, 3.
VII. Magierowa Skata 17. V. 1958, & on Tarawacum L. — Katy 22. V. 1958, 3.

Genus: Bombus LATR.

1. B. hortorum (l..).
I. Pieninski Potok V. 1957, 92 on Pulmonaria L. — Dolina Ociemne 26. VI. 1957, ¢9.
II. Barikéw Gronik 24. V. 1957, 92 on Tarazacum L. -— Trzy Korony 9. VII. 1957,
399 — Wymiarki 10. VII. 1961; ¢Q; 10. VIIL. 1960, 97.
ITI. Gojny Las 28. V. 1958, @ on Lonicera L.; 14. VIIL. 1960, 99; 21. VIII. 1959, QQ
on Cirstum L.
IV. Wyzni Lazek 4. and 11. V. 1961, 92 on Primula elatior L. — Gorge of the Dunajec
14. V. 1960, 99 on Taraxacum L.; 9. VI. 1960, 99 (leg. K. MALsKI). — Meadow
at the foot of Klejowa Goéra 25. VI. 1958, Q. Szopka Pass 1. VII. 1957, 99; 9. and
11. VIIL. 1957, ©9; 10. VII. 1961, Q. — Ligarki 10. VIIL. 1960, && 92 99 on Cen-
taurea 1. — Kosarzyska 10. VIII. 1960, 33 92 99 on Centaurea L. — Trzy Ko-
rony 22. VIII. 1956, ? (leg. W. BazyLuk and K. WINNIK).
V. Gojny Las 6. VII. 1957, Q@ on Lotus corniculatus L. — Pieniniski Potok 10. VII.
1961, 99 99 on Lotus corniculatus L.; 5. VIII. 1960, 3 on Cirsium L.; 21. IX. 1960,
3 on Cirsium L. — Czolo 11. VII. 1957, 99. — Nanowe 8. VIII. 1960, 99 on Bru-
nella L.
VI. Zamezysko 11. VI. 1961, 99 on Lotus corniculatus L. — Wawbz Sobezanski 11.
VII. 1957, 99¢; 2. VIIL. 1957, . — Ostra Skata 16. VIL. 1957, 99 on Lotus corni-
culatus L.; 8. VIII. 1960, 99 on Carduus sp.; 15. VIII. 1958, 99. — Gola Géra 7.
VIII. 1958, 99 on Lotus corniculatus L.
VII. Sromowce Nizne 14. V. 1960, 99 on Tarazacum L.; 4. VII. 1957, 99 on Trifolium
sp. — Podskale 12. VII. 1961, 99 on Lotus corniculatus L.
VIII. Krofcienko 31. V. 1957, @ on Saliz L. — Wielka Polana 7. VII. 1957 9.
la. B. hortorum (L.) m. nigricans (SCHMDKN.).
V. Pieninski Potok 16. VI. 1961, Q.
VI. Pieniniski Potok 21. VIIL. 1959, &.
VII. Sromowce Nizne 4. VII. 1957, Q.
2. B. ruderatus (F.).
III. Gojny Las 25. V. 1957, ¢ on Lonicera L.; 16. VII. 1957, &.
3. B. subterraneus (L.).
V. Pieninski Potok 9. VII. 1957, Q.
1957, @; 8. VIIL. 1960, O.
IV. Ligarki 23. VIII. 1957, 33 on Centaurea L. — Szopka Pass 28. VIII. 1957, J&.
4. B. distinguendus MOR.
V. Czolo 11. VII. 1958, 9. — Nowa Goéra 12. VIIIL. 1959, 3.
5. B. pomorum (Pz.)
VI. Gola Géra 20. V. 1958, Q.
6. B. elegans SEIDL.

Czolo 11. VII. 1957, ¢. — Nanowe 19. VII.
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IV. Kosarzyska 23. VIII. 1957, 33 on Centawrea 1.. — Ligarki 23. VIII. 1957, & on
Centaurea L. — Trzy Korony 22. VIII. 1956, & (leg. W. BazYLUK and K. WINNIK).

V. Nowa Goéra 12. VIII. 1959, 3; 28. VIII. 1957, 3J3.

VI. Wawdéz Sobezanski 17. VII. 1957, Q; 2. VIIL. 1957, 3.

VII. Podnowe 20. V. 1958, Q. — Sromowece Nizne 4. VII. 1957, @2 on Trifolium L.

7. B. agrorum (E.).

I. Dolina Ociemne 26. V. 1957, Q9 on Pulmonaria L. — Czarny Potok 28. VIII.
1959, &.

II. Bankéw Gronik 24. V. 1957, @9 on Tarazacum L. and Primula L. — Domiarki
9. VI. 1960, 22 on Primula elatior L. — Trzy Korony 9. VII. 1957, 99. — Wy-
miarki 10. VII. 1961, 99; 18. VIII. 1957, 33.— Ociemne Valley 20. VIII. 1960, 9.

III. Nowa Gora 24. V. 1957, @ on Lonicera L. — Gojny Las 8. VII. 1957, @; 25. VII.
1957, 2 on Lonicera L.; 23. VIIL. 1957, Q9. — Nowisko 26. VIII. 1957, 3&; 27.
VIII. 1958, 33 on Brunella L.

IV. Meadow at the foot of Klejowa Gora 14. V. 1960, Q on Tarazacum L.; 16. VI. 1961,
Q on Lotus cornicolatus L.; 30. VI. 1961, 29. — Szopka Pass 21. V. 1958, @ on
Lathyrus L.; 28. VIII. 1957, 2. — Ligarki 16. V. 1958, ¢; 18. VIII. 1959, 9 on
Centaurea L. — Wyzni Lazek 22. VI. 1961, ¢ on Rubus 1..; 25. VI. 1958, @ 99. —
Meadow on Faé¢miech 22. VI. 1958, @2; 10. VII. 1957, @ 9. — Gorge of the Du-
najec 8. VII. 1957, 99Q.

V. Gojny Las 6. VII. 1957, 99 on Lotus corniculatus 1.. — Nanowe 4. VII. 1961, ¢ on
Brunella L.; 19. VII. 1957, Q; 8. VIIIL. 1960, . — Pieniniski Potok 10. VII. 1961,
Q on Lotus cornicolatus L.; 5. VIII. 1960 & ©Q. Czoto 11. VII. 1957, 99.— Ko-
ttowa Dolina 8. VIII. 1959, ¢ on Carduus L.; 30. VIII. 1958, 3 on Carduwus L. —
Nowa Goéra 12. VIII. 1959, ? on Carduus L.; 27. VIII. 1947, Q.

VI. Grabezycha 16. V. 1958, @; 23. V. 1960, 99; 10. VII. 1957, 22 9?9 on Salvia I.;
11. VIII. 1960, @ on Centaurea L.; 2. IX. 1958, 3 on Centaurea I.. — Pieninski
Potok 15. VI. 1961, 99 on Vicia silvatica L. — Ostra Skala 5. VII. 1957, ¢ on
Hehium vulgare L.; 15. VIII. 1960, Q; 21. VIII. 1957, & Q. — Zamezysko 11. VII.
1961, 99 on Coronilla varia L.

VII. Katy 13. V. 1960, 2. — Wielka Polana 7. VIIL. 1957, ?9. — Sromowce Nizne
10. VIII. 1961, 9.

VIII. Katy 13. V. 1960, 29 on Saliz L.

8. B. humilis (ILL.).

V. Nowa Goéra 11. VII. 1957, @9 Q9; 27. VII. 1957, @; 27. VIII. 1957, @; 28. VIII. 1957,
33 99.

VI. Gola Goéra 20. V. 1958, @; 11. VIII. 1959, ¢; 28. VIII. 1959, 3. — Zameczysko 11.
VII. 1958, Q. — Wawoéz Sobezaniski 17. VII. 1957, 99; 2. VIII. 1957, ©.

VII. Podnowe 28. VIII. 1959, Q.

9. B. ruderarius (MULLL.). ‘

II. Domiarki 10. VI. 1960, Q. — Wymiarki 10. VII. 1961, ¢ on Coronilla varia L.;
10. VIII. 1960, 9 on Coronille varia L. — Ligarki 18. VIII. 1959, 3.

IV. Szopka Pass 18. V. 1958, Q. — Kosarzyska 10. VIII. 1960, & @ ©.

V. Pieninski Potok 11. VII. 1961, & Q. — Czolo 11. VII. 1958, 2. — Nowa Goéra 11.
VII. 1957, @; 12. VIIL. 1959, 3; 23. VIIIL. 1959, & on Carduus L. — Nanowe 19.
VII. 1957, @; 8. VIII. 1960, 9. — Pieniniski Potok 18. VIII. 1960, Q.

VI. Podskalnia Goéra 17. V. 1960, Q. — Gola Goéra 7. VIII. 1958, Q.

VII. Podnowe 20. V. 1957, 92 on Taraxacum L.— Sromowce Nizne 22. V. 1958, @ on
Taraxzacum L.; 4. VII. 1957, 9. — Szewcéw Gronik 11. VII. 1957, 99 on Lotus
cornicolatus L.

10. B. silvarum (L.).

II. Wymiarki 10. VII. 1961, Q. — Szewcoéw Gronik 11. VII. 1957, Q. — Toporzysko

21. IX. 1960, 99 on Carduus L.
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V. Czolo 11. VII. 1957, Q9. — Dolina Kotlowa 30. VIII. 1958, @ on Carduus L.

IV. Ligarki 16. VI. 1958, @.

VI. Gola Goéra 22. V. 1958, @; 28. VIII. 1959, Q. — Wawdbz Sobezanski 3. 11. and 17.
VII. 1957, 99. — Grabezycha 24. VIII. 1957, 3.

VII. Sromowce Nizne 8. V. 1960, @ on Taraxacum L.; 4. VII. 1957, @ 99 on Carduus
L. — Podnowe 20. V. 1958, Q. — Podskale 12. VII. 1961, 99 on Lotus cornicu-
latus 1..

11. B. equestris (F.).

II. Toporzysko 21. IX. 1960, @ on Brunella L.

VII. Podskale 12. VI. 1961, ¢ on Coronilla varia 1..— Sromowece Nizne 15. VI. 1958,
Q; 4. VIIL. 1957, @ on Trifolium L.

12. B. confusus SCHCK.
VIII. Kroscienko 27. V. 1958, Q. — Sromowce Nizne 23. V. 1958, Q.
13. B. lapidarius (L.).

II. Wymiarki 10. V. 1960, @ on Primula elatior 1..; 10. VII. 1961, 99 on Coronilla va-
ria L. — Bozencki Gronik 30. V. 1958, ¢ (leg. T. Ong$). — Trzy Korony 23.
VIII. 1957, 33 on Centauwrea 1.. — Toporzysko 21. IX. 1960, 33 99 on Centaurea L.

III. Gojny Las 17. VIIL. 1957, 99 on Campanula 1..; 21. VIII, 1959, ¢ on Coronilla varia
L.; 23. VIIL. 1957, & on Coronilla varia 1.. — Nowisko 26. VIII. 1957, 33
Q@ on Trifoliwm L.; 27. VIII. 1958, & on Trifolium sp.

I1V. Szopka Pass 18. V. 1958, @ on Primula elatior L.; 3. and 11. VII. 1957, 99; 10.
VIL. 1961, 99 on Trifolium L. -— Wyzni Lazek 28. V. 1958, @ on Primula ela-
tior L. — Trzy Korony 9. VII. 1957, Q9. — Ligarki 8. VIII. 1959, 3 on Centaurea
L.; 23. VIIL. 1957, 33 on Centaurea 1. — Kosarzyska 23. VIII. 1957, 33 on
Centaurea 1..

V. Pieniniski Potok 10. VII. 1961, ¢ on Twifolium L.; 5. VIII. 1960, 99 on Coronilla
varia L. — Czolo 11. VII. 1957, 33 .99 on Ajuga L. — Nanowe 19. VII. 1957,
¢Q on Trifoliwm 1.. — Dolina Kotlowa 4. VIII. 1959, ¢ on Carduus L. — Nowa
Gora 27. VIII. 1957, 33 99 on Carduus 1..; 28. VIIL. 1957, 33 99 on Coronilla
varia ..

VI. Gota Géra 22. V. 1958, @ on Tarazacum L.; 7. VIII. 1958, @ on Geranium L.;
28. VIII. 1959, @ on Carduus L. — Wawoéz Sobczanski 6. VII. 1957, ¢; 17. VII.
1957, 99 on Medicago 1.. — Grabezycha 6. VII. 1961, 99 on Sedum I.. — Pod-
skalnia Gora 12. VII. 1961, ¢ on Coronilla varia L. — Zamezysko 13. VIII. 1959,
@ on Coronilla varia ..

VII. Podnowe 20. V. 1958, ? on Tarazacum 1.. — Podskale 33 99 on Coronilla varia
L. and on Lotus cornicolatus 1.
VIII. Wielka Polana 4. IX. 1959, 3 on Carduus L.
14. B. soroeensis (F.) ssp. soroeensis (I7.).

II. Trzy Korony 9. VII. 1957, ¢9; 23. VIII. 1959, ¢ on Centaurea L.

III. Gojny Las 21. VIIL. 1959, ¢9. — Nowisko 26. VIII. 1957, 99 on Thymus L.

IV. Wyzni Lazek 25. VI. 1958, Q. Gorge of the Dunajec River 25. VI. 1958, 9Q. —
Ligarki 18. VIII. 1959, & 99 on Centaurea L.; 23. VIIL. 1957. 33 @ on Centaurea
sp. — Kosarzyska 19. VIII. 1959, 3 on Centaurea L.: 23. VIII. 1957, 33 99
on Centaurea 1.. — Faémiech 21. VIII. 1959, Q.

V. Czolo 11. VII. 1957, 9. — Nowa Gora 27. and 28. VIII. 1957, 3 99 on Carduus L.

VI. Pieniniski Potok 3. VI. 1957, @; 15. VI. 1961, Q. — Grabezycha 10. VII. 1957, Q;
5. and 11. VIII. 1960, 99 on Campanule L.; 2. IX. 1959, Q. — Ostra Skala 16.
VII. 1957, @ on Campanula L.; 27. VIII. 1959, 99 on Campanula L.

VII. Sromowce Nizne 10. VIII. 1960, 9. — Katy 13. VIII. 1959, on @ Thymus L.
14a. B. soroeensis (F.) ssp. proteus (GERST.).
I. Ociemne Valley 31. V. 1957, 9.
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II. Gojny Las 5. VIIL. 1961, Q.

IV. Kosarzyska 19. VIII. 1959, ¢; 23. VIII. 1957, 99 on Centaurea L.

V. Czolo 11. VII. 1957, & Q. — Macelak 13. VIII. 1959, & @ on Thymus .. — Nowa
Gora 27. VIII. 1957, 3.

VI. Grabezycha 10. VII. 1959, Q; 2. IX. 1959, 3. — Gola Goéra 28. VIII. 1959, 9.

VII. Sromowce Nizne 4. VI. 1957, @ on Trifolium L.

15. B. pratorum (L.).
I. Ociemne Valley 22. IV. 1959, @ on ZTaraxacum L.; 26. VI. 1957, 29 on Loni-
cera L. — Gora Zamkowa 11. V. 1960, @ on Saliz L. — Pieninski Potok Valley
3L VL1957, OO

II. Trzy Korony 9. VII. 1957, 2 99. — Ociemne Valley 20. VIIL. 1960, 3.

III. Cyhrla 5. V. 1960, @ on Tarazacum L. — Faémiech 16. V. 1958, 2. — Nowa Gora
24. V. 1957, Q9 on Lonicera L. and on Veronica chamaedris 1. — Gojny Las 25.
V. 1957, @ @ on Lonicera L.; 8. VII. 1957, & ©9; 16. and 17. VII. 1957, 3 @ on
Campanula L.; 10. VIII. 1960, 3 @; 17. and 21. VIIL. 1957, 33. — Nowisko 26.
VIII. 1957, &.

IV. Ligarki 4. V. 1960, @ on Primula elatior L.; 16. VI. 1958, ¢ on Rubus L. — Gorge
of the Dunajec River 16. V. 1961, @ on Tarazacum L. — Kosarzyska 16. V1. 1958,
@ on Rubus L.; 23. VIII. 1957, 9 on Centaurea. — Wyzni Lazek 22. VI. 1961,
? on Rubus L.— Szopka Pass 15. VI. 1961, Q; 3. VII. 1957, 99; 11. VII. 1957,
Q on @ on Cirsium MiLL. — Ligarki 16. VI. 1958, ¢ on Rubus L. — Meadow at
the foot of Klejowa Goéra 20. VI. 1961, 99 on Rubus L.. — Gojny Las 7. VII. 1957,
Q. — Faémiech 10. VII. 1957, 33 on Centaurea L.

V. Nanowe 26. VI. 1961, 3; 4. VII. 1961, & on Thymus L.; 8. VIII. 1960, 33 ¢ on
Brumnella L. — Czolo 11. VII. 1957, Q on Brunella 1.. — Nowa Goéra 11. VII. 1957,
QQ; 12. VIII. 1959, &. — Pienirigki Potok 5. VIIL. 1960, 3 ¢ on Cirsium MiLL. —
Dolina Macelowa 7. VIII. 1960, & on Carduus L.. — Dolina Kotlowa 8. VIII. 1959,
& on Mentha L.

VI. Grabezycha 6. VII. 1961, &; 10. VII. 1957, 33; 5. VIIL. 1960. @; 24. VIII. 1957
Q. — Wawbz Sobezaniski 3. VII. 1957, 99; 10. VII. 1961 @, on Thymus L.. — Ostra
Skata 5. VII. 1957, 99 on Kchium vulgare L.; 10. VII. 1957, @; 21. VIII.
1957, @ on Centaurea L.

VII. Podnowe 7. VII. 1957, 99. — Sromowce Nizne 10. VIII. 1961, @ on Thymus L.

16. B. hypnorum (L.).

II. Trzy Korony 9. VII. 1957, Q. — Wymiarki 10. VII. 1961, ¢.

II1. Gojny Las 8. VIIL. 1957, 9; 6. VIII. 1957, ¢ on Coronilla varia L.; 14. and 15. VIII.
1960, 9¢Q; 27. VIIL. 1959 @ on Centaurea L. — Trzy Korony 16. VIII. 1958, ¢.

V. Goéra Zamkowa 11. V. 1960, @ on Saliz 1.. — Nowa Goéra 11. VII. 1957, @; 23.
VIII. 1959, & on Carduus L.

IV. Kosarzyska 16. VI. 1958, ¢. — Ligarki 16. VI. 1958, @; 18. VIII. 1959, & on Cen-
tawrea L.; 23. VIII. 1957, ¢ on Centaurea L.— Gojny Las 5. VIL. 1957, 99 on
Coronilla varia L. — Gorge of the Dunajec River 8. VII. 1957, ¢; 28. VIII. 1957
343. — Faémiech 21. VIII. 1959, & on Centauwrea L.

VI. Grabezycha 6. VII. 1961, 9; 10. VIL. 1957, ¢; 5. VIIL. 1960, ¢9. — Pieniriski Po-
tok 28. VIII. 1957, 9.

17. O. terrestris (L.).
1. Dolina Ociemne 26. V. 1957, @ on Lonicera 1.. — Pieninski Potok 28. VIII, 1957,

22
33-

II. Baikéw Gronik 24. V. 1957, @ on Tarazacum L.— Wymiarki 10. VII. 1961, @ on
Vicia L. — Hudziary 24. VII. 1957, ¢ (leg. T. OLES). — Trzy Korony 23. VIII.
1957, &.

11I. Géra Zamkowa 24. V. 1957, @ on Lonicera L. — Gojny Las 25. VI. 1957, @9; 6.
VII. 1957, 99 on Coronilla varia L.; 21. and 28. VIIL. 1957, 33 99; 6. VIII. 1958,
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¢ on Campanula L.; 21. VIIL. 1959, 3 ¢; 22. IX. 1960, &. — Nowisko 26. and
27. VIIL. 1957, 33 99 on Thymus L.

1V. Ligarki 16. VI. 1958, @ on Rubus L.; 23. VIII. 1957, 33 on Centaurea 1..; 22. 1X.
1960, &.-— Szopka Pass 2. VII. 1957, 99. — Kosarzyska 23. VIIL. 1957, 33 o
Centaurea 1..

V. Géra Zamkowa 11. V. 1960, ¢9 on Saliz L. — Gojny Las 7. and 6. VII. 1957, QP
on Coronilla varia 1. — Nanowe 12. VII. 1959, 3 on Trifoliwm 1..; 19. VII. 1957,
¢ on Thymus l.; 8. VIII. 1960, 3 on Thymus L.-— Dolina Kotlowa 4. VIII.
1959, ¢ on Mentha L.; 30. VILI. 1958, 33 on Carduus L. — Nowa Géra 27. and
28. VIIIL. 1957, 33 99 on Carduus L. — Pieninski Potok 20. IX. 1960, Q.

VI. Grabezycha 23. V. 1960, 9; 10. VII. 1957, 99 on Coronilla varia L.; 5. VIII. 1958,
?.— Wawoéz Sobezaniski 3. VII. 1957, @; 11. and 17. VIL. 1957, 99. — Ostra
Skala 5. and 17. VII. 1957, 99 on Campanula 1..; 21. VIII. 1957, 4338 on Cen-
taurea ..

VII. Podnowe 10. VIII. 1961, 33 99 on Bruneila L.

VIII. Sromowce Nizme 30. V. 1957, ¢ on Tarazacum L.; 7. VIL. 1957, 99 on Thymus 1.

18. B. lucorum (1..).

II. Hudziary 24. VII. 1957, @ (leg. T. OLES).

ITT. Gojny Las 10. VIIL. 1960, ¢ on Coronilla varia 1..; 21. VIII. 1957, 34; 21. VIIL.

1959, 99. — Nowisko 26. VIIL. 1957, 3 on Thymus L.

1V. Faémiech 22. VI. 1958, 9. — Gorge of the Dunajec River 8. VII. 1957, Q. —
Kosarzyska 23. VIII. 1957, 3 99 on Centaurea 1. — Ligarki 23. VIII. 1957, 33
on Centauwrea 1.. — Szopka Pass 28. VIII. 1957, & on Cirsium MILL.

V. Nanowe 12. VII. 1959, & on Thymus sp.; 9. VIII. 1960 3, on Thymus 1. —
Rabsztyn 13. VIIL. 1959, 3 on Brunella L. — Nowa Goéra 28. VIII. 1957, ¢.

VI. Grabezycha 20. VI. 1961, ¢ on Coronilla varia L..; 5. VIIT. 1960, 09; 24. VIIL. 1957,
3 §. — Zameczysko 11. VII. 1961, ¢ on Coronilla varia I.. — Ostra Skata 21. VIII.
1957, ¢ on Carduus L. — Wawbz Sobezaiiski VIII, 1957, & 9. — Pieninski Po-
tok 28. VIII. 1957, 34.

VII. Sromowce Nizne 4. VII. 1957, ¢ on Thymus L.

VIII. Wielka Polana 5. VIIL. 1959, ¢ on Thymus L.

19. B. mastrucatus GERST.

II. Pieniniski Potok, 20. V. 1960, 9 on Symphytum L. — Trzy Korony 9. VII. 1957,

¢ on Thymus L. — Wymiarki 10. VIIT. 1961, 99.

II. Gojny Las 10. and 14. VIII. 1960, ¢ on Salvia L.; 21. and 27. VIII. 1959, 99; 4.
IX. 1959, 38 9.

IV. Wyini Lazek 4. V. 1960, @ on Primula elatior 1.. — Kosarzyska 21. V. 1957, 9 on
Primula elatior 1..; 10. VIII. 1960, 3 99 on Centawrea sp.; 23. VIII. 1957, ¢ on
Coronilla varia 1. — Ligarki 16. VI. 1958, @ on Rubus L. — Szopka Pass 10. VII.
1961, 99; 3. VIIL. 1957, 3 on Carduus 1. — Trzy Korony 23. VIIL. 1957, & on
Centaurea 1.. %

". Pieniriski Potok 10. VII. 1961, 99 on Coronilla varia 1..; 11. VII. 1957, 9. — Czolo
11. VII. 1957, 9 on Thymus 1.

. Grabezycha 23. V. 1960, 9@; 2. IX. 1959, 338 9. — Wawdz Sobezaniski 11. and
17. VII. 1957, 99 on Thymus L.— Ostra Skala 16. VII. 1959, Q; 8. VIII. 1960,
95.

VII. Podskale 10. VII. 1961, ¢ on Coronilla L. — Sromowce Nizne 12. VIII. 1960, ¢ on

Thymus 1..

-

V

—

Genus: Psithyrus Lzp.
1. P. vestalis (FOURCR.).
I. Kopa Siana 18. V. 1958, ¢ (leg. T. Org$). — Hukowa Skala 28. V. 1958, @ on Ta-
raxacum L.
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II. Pieniniski Potok 4. V. 1960, @ on Petasites glabratus (MALY).
1V. Ligarki 18. VIIL. 1959, & on Centaurea L. — Szopka Pass VIII, 1957, 3 on Cir-
sium L. — Kosarzyska 23. VIII. 1957, 33 on Centaurea IL.. '
V. Gojny Las 10. VII. 1959, & on Carduus L.
VI. Pieninski Potok 28. VIII. 1957, 33.
VII. Sromowce Nizne 6. VI. 1960, @ on Tarazacum L.
2. P. bohemicus (SEIDL.).
II. Wymiarki 18. VIIL. 1957, & on Cirsium MiLL.

III. Gojny Las 21. VIIL. 1957, & on Thymus L.

1V. Ligarki 18. VIII. 1959, & on Centaurea L.; 23. VIII. 1957, 33 on Centawrea 1.
Gorge of the Dunajec River 21. VIIL. 1959, 9. — Trzy Korony 23. VIII. 1957,
3. — Kosarzyska 23. VIII. 1959, &.

V. Nowa Gora 23. VIII. 1958, g; 27. VIIL. 1957, &.

VI. Wawbz Sobezaniski 3. VIIL. 1957, & on Carduus L. — Ostra Skata 8. VIII. 1960,
&. — Pieninski Potok 28. VIII. 1957, 3.

VIII. Wielka Polana 16. V. 1958, @ on Tarazacum L.
3. P. rupestris (I'.).

III. Gojny Las 12. VI. 1961, @ on Rubus L.

IV. Kosarzyska 19. VIII. 1959, & on Centawrea L.; 23. VIII. 1957, 33 Centaurea sp. —
Trzy Korony 23. VIIL. 1957, 38. — Ligarki 23. VIIIL. 1957, 33 on Centaurea Li.;
29. VIII. 1959 & on Centaurea sp.; 22. IX. 1960, J.

V. Dolina Kottowa 27. VIII. 1959, & on Carduus L. — Nowa Gora 28. VIII. 1957, 33.

VII. Sromowce Nizne 4. VIL. 1957, @ on Thymus L. -

4. P. campestris (Pz.).

II. Pasternik 4. VI. 1957, @ (leg. T. OLES). — Wymiarki 10. VIII. 1960, 3 on Cen-
tawrea L.; 18. VIIL. 1957, 3. :

III. Nowisko 16. VI. 1961, @ on Tarazacum L. — Faémiech 22. VI. 1958, @@ on Rubus
L. — Gojny Las 21. VIIL. 1957, 33; 23. VIIL. 1960, &; 27. VIII. 1959, 33 on
Cirstum Miir.; 22. IX. 1960, 33.

IV. Meadow at the foot of Klejowa Goéra 16. VI. 1961, @ on Taraxacum L. — Ligarki
18. VIII. 1959, 33 on Centaurea L.; 23. VIII. 1957, 338 on Centaurea L. — Trzy
Korony 23. VIII. 1957, 33&.— Kosarzyska 19. VIIL. 1959, 33 on Centaurea L.;
23. VIII. 1957, 338 on Centawrea sp. — Wy7ni Lazek 27. VIII. 1957, 38 on Cen-
tauwrea L. — Szopka Pass VIIL. 1957, 3 on Cirsiuwm MILL.

V. Czolo 11. VII. 1957, 3. — Pieninski Potok 10. VIII. 1960, @ on Cirsiwm MILL.;
21. IX. 1960, 33. — Nowa Goéra 12. VIII. 1959, 33 on Carduus L.; 27. and 28.
VIIL. 1957, 38 on Carduus L. — Rabsztyn 13. VIII. 1959, & on Thymus L.

VI. Gota Goéra 20. V. 1958, @ on Tarazacum L. — Grabezycha 5. VIIL. 1960, &; 24.
VIIL. 1957, 33&.— Ostra Skala 21. VIIL. 1957, 3&. — Wawoz Sobezanski VIIL.
1957, 33 on Carduus 1.

VII. Sromowce Nizne 15. VI. 1958, @; 4. VIIL. 1957, 3.

VIII. Kras 30. VI. 1961, <.
5. P. barbutellus (K.).

III. Gojny Las 15. VIII. 1960, 33. — Nowisko 26. VIIL. 1957, 3.

IV. Rabsztyn 13. VIII. 1959, 3. — Ligarki 18. VIIL. 1959, & on Centaurea L. — Ko-
sarzyska 19. VIII. 1959, 33 on Centaurea L.; 23. VIIL. 1957, 3 on Centaurea
L. — Trzy Korony 22. VIIL. 1956, & (leg. W. Bazyruxk and K. Winwik); 23.
VIII. 1957, & on Cirsium MILL.

VII. Sromowce Nizne 10. VIII. 1961, 3.

6. P. silvestris LEP.

II. Wymiarki 12. VIII. 1960, ¢; 18. VIII. 1957, &.

III. Gojny Las 10. and 14. VIIL. 1960, 34; 21. VIIL. 1957, 33. — Nowisko 27. VIII.
1958, &.
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IV. Faémiech 16. and 21. 1958, Q2. — Wyzni Lazek 28. V. 1958, 92 on Primula elatior
L.; 16. VI. 1958, @. — Meadow at the foot of Klejowa Géra 14. V. 1960, 99 on
Taraxacum L. — Trzy Korony 9. VII. 1957, 3. — Szopka Pass 10. VII. 1961, 33. —
Kosarzyska 10. VIII. 1960, 3 on Centaurea L.; 19. VIII. 1959, 33 on Centaurea
sp.; 23. VIIL. 1957, 33 on Centaurea L. — Ligarki 18. VIII. 1959, 33 Q on Cen-
tawrea 1.; 23. VIII. 1957, 33 on Centaurea sp. — Gorge of the Dunajec River
28. VIII. 1957, 3.

V. Dolina Macelowa 18. V. 1958, Q@ on Tarazacum L.; 7. VIII. 1960, 33. — Gojny
Las 8. VII. 1958, 3. — Nanowe 18. VII. 1957, & on Thymus L. :

VI. Pieniniski Potok 4. V. 1960, Q on Petasites glabratus (MALY). — Ostra Skata 17.
V. 1957, 995 19. V. 1958, Q; 10. VII. 1957, 3. — Grabezycha 15. VI. 1960, Q; 10.
VIL. 1957, 33; 24. VIIL. 1957, 3; 5. VIII. 1960, 3&. — Gota Goéra 7. VIL. 1958, 3.

7. P. quadricolor LEp.

LV. Kosarzyska 23. VIIL. 1957, & on Centawrea .. — Ligarki 23. VIII. 1957, 33 on
COentaurea L.

VI. Gola Géra 7. VIII. 1958, &.

IIT. A ZOOGEOGRAPHIC CHARACTERISTICS OF THE MEGACHILIDAE
OF THE PIENINY MTS.

1. The Megachilidae of the Pieniny Mts. on the Ground of their
Distribution in Poland

I have accepted a division of Poland into six different faunistic regions
with regard to the fauna and distribution of the Megachilidae. These regions
are as follows:

Pieniny Mts.

Tatra Mts.

Polish Carpathians but for the Tatra Mts. and the Pieniny Mts.
Sudeten Mts. and Upper Silesia.

5. Central Poland (Subcarpathian Lowland, South-Poland Upland, and
lowlands extending in the north as far as Bydgoszcz but for Bialowieza.
region).

6. North Poland (Pomerania, Pomeranian Lake District and Bialowieza-
region). : :

The investigations of the family Megachilidae in the Tatra Mts. and other
ranges of the Carpathians were made by WIERZEJSKI (1874), SNIEZEK (1910)
and NOoskIEWICZ (1920). In Central Poland and in Subcarpathian Lowland, the
regions of Szezucin (distr. Tarnow) and of Przemygl were studied by Nimsio-
LOWSKI (1948) and KRYSINSKI (1957). The data on the family under con-
sideration pertaining to the Krakéw-region are to be found in the papers of
WIERZEJSKI (1868, 1874), SNIEZEK (1910), LoziNsk1 (1920) and NOSKIEWICZ
(1923). The most interesting species of the Megachilidae from the Pieprzowe
Mts. near Sandomierz and from the steppe-areas of the Nida Valley quoted
Noskrewricz (1952). Moreover, the Megachilidae of Central Poland were

N =
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collected by DROGOSZEWSKI (1932, 1934) in Malopolska (South Poland), by
TorkA (1913, 1916) and SzurLczewskKI (1948) in Wielkopolska (Central-western
Poland), and by MINkIEWICZ (1935) in Kazimierz Dolny on the Vistula
River. The data on the Megachilidae of North Poland are to be found in the
papers of BLUTHGEN (1919, 1942) (Pomerania), BRIESCHKE (1888, 1889), ALFKEN
(1909, 1912, 1913), SpPEISER (1906, 1908), MINKIEWICZ (1935), BAER (1903,
1904) and MoOESCHLER (1938) (Pemeranian Lake District). The papers of
BiscHorr (1925) and ApoLpH (1934) deal with the Megachilidae of North-
eastern Poland. The Megachilidae of the Sudeten Mts. and Silesia were published
by DuckE (1898, 1900), DirTrIcH (1903), ALFKEN (1924), TorkA (1924), No-
SKIEWICZ (1948, 1947, 1949), Macko and NoSKIEWICZ (1954) and PAx (1921).

The data contained in the above mentioned papers allow to give a detailed
analysis of the distribution of the Megachilidae in Poland to have a base for
a characteristics of the species found in the Pieniny Mts. The distribution
of the Megachilidae in Poland is shown on Tables I—VI. The presence of
a species in the respective regions (numbered I—VI on the top of each table)
is marked by an uninterrupted line. The probable presence of species is mar-
ked with an interrogation mark.

Table I

The distribution of the species of the genera Trachusa Pz., Anthidium F., Anthidiellum CoCKL.
and Paranthidiellum Cockr. in Poland

No. Species 1 11 111 v v VI
% Trachusa serratule Pz. + + i 4 o
0 Anthidium punctatum LATR. + 2 A o Ik
3. Anthidium montanum MOR. + +
4. | Anthidium manicatum (1L.) + 2 i s i
5. | Anthidium oblongatum LATR. (G i
6. | Anthidium florentinum F. +
7. | Anthidiellum strigatum Pz. Cok ? s i o4
8. | Paranthidiellum lituratum Pz. E -+ i

In the Pieniny Mts. are found: one member of the genus 7Trachusa Pz.,
three members of the genus Anthidium F. and one member of the genus Anthi-
diellum Cockr. Three species are new to the Polish Carpathians, namely,
Anthidium punctatum LATR., A. manicatum (L.) and Anthidiellum strigatum
Pz. The occurrence of these species in other ranges of the Carpathians (till
now they are known only from the Pieniny Mts.) is very probable as they
are reported from other regions of Poland being also widely spread is the
whole of Europe. A very interesting species found in the Pieniny Mts. is Anthi-
dium montanwm MOR. which has hitherto been known from the Tatra Mts.,
the Sudeten Mts., the Alps and other mountaineous regions in Germany.
Trachusa serratule Pz. is distributed throughout Poland up to the foot of the
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Tatra Mts. (Zakopane). Paranthidiellum lituratum Pz., a species known in
Poland from Upper Silesia and Lublin Upland, has not as yet been found in
the Pieniny Mts. A similar situation is observed with regard to Anthidium
oblongatum LATR. which is reported from Upper Silesia and Opatéw-region
in Central Poland. The presence of A. florentinum F. in Poland needs verifi-
cation, for this species was quoted only by WIERZEJSKI (1868) from Krakow-
region. It has not subsequently been found again in that region. Moreover,
the specimens of A. florentinum F. cited by WIERZEJSKT are absent from his
collection.

Table II

The distribution of the species of the genera Stelis Pz. and Dioxys LEp. et SERV. in Poland

‘ ] ;

No. ‘ Species ] I ‘ IT i 111 J IV | v { VI
1 S. signata (LATR.) ‘; e ‘J J‘ A [ ot 5 e | a1
2. S. punctulatissima (K.) e M ' Ll ]‘ i
3. | 8. breviscula (NYL.) \ } | 9 B o
4. | 8. phaeoptera K. ; ke r ol e i
5. | 8. minuta LEP. et Skrv. i [+ | + ’ 9 =
6. | S. mimtma SCHCK. ‘ | f i ‘ L
7. S. ornatule (KLua) | + | ‘ Pelnlme gl e -5
8. | 8. franconica BriTHG. " ‘w J E L ;

9. | Dioxys tridentata (NYL.) | g e e Rl SR

In the Table II is shown that only two species of the genus Stelis Pz. were
found in the Pieniny Mts. These are S. ornatula (KLUG.) and 8. signata LATR. Both
are new to the Polish Carpathians being widespread in Poland and in other
parts of Europe. S. punctulatissima (K.), S.phaeoptera K. and 8. minute Lgp.
et SERV. are species widely spread in Burope and known throughout Poland
including the Carpathians, however, they have not as yet been found in the
Pieniny Mts. However, it is probable that these species occur in the Pieniny
Mts. Their absence from the collection made in the Pieniny Mts. is
probably due to their rarity in the nature. Moreover, three following species
have not as yet been found in the Pieniny Mts.: 8. breviscula (NvL.),
S. minima ScHCK. and S. franconica BLUTHG. Of these, S. breviscula (NYL.)
18 widely known in Poland being distributed in Northand Central Europe,
thus the occurrence of this species in the Pieniny Mts. is very probable.
The remaining two species are known in Poland only from few localities;
S. minima ScHCK. is reported from North Poland (STOCKHERL in 1932,
mentions this species to be distributed throughout Europe) and 8. franco-
nice. BLUTHG., a mediterranean species, was quoted from Silesia by Nos-
KIEWICZ (1954). The only Polish representative of the genus Dioxys LEP. et
SERV., D. tridentata (NYL.), was recorded from Silesia and North Poland.

Acta Zoologica nr 14 2
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Table III

The distribution of the species of the genera Heriades SPiN. and Chelostoma LATR. in Poland

|
No. Species ‘ I ! B a oy v

Heriades truncorum (L.) “
Heriades crenulatus NYL. i
Chelostoma maxillosum (L.) |
Chelostoma florisomne (L.) \
Chelostoma distinctum STOCKH. 1

Chelostoma ventralis SCHLETT. [
Chelostoma wigricorne NYL. b

IO
1<
s
! = ' ‘;4
+ 4+ + |
;

Chelostoma ventralis SCHLETT. is a species new to the fauna of Poland; it
is a submediterranean species of which the localities in Hungary, Central Cze-
choslovakia (Zlin), South-eastern Czechoslovakia (Kral-Chlumec) and in
Moravia (Bzenec) have hitherto been considered to be the most northern
limits of its range. Heriades trunculorum (L.) and Chelostoma distinctum STOCKH.
are new to the Polish Carpathians. The former has hitherto been known
from Silesia, Central- and North Poland and its occurrence is very probable
in other ranges of the Carpathians as indicates its distribution [Europe, North
Africa, Asia Minor (STOCKHERT, 1932)]. The latter is also supposed to be distri-
buted in other ranges of the Carpathians as known from Central- and South
Europe (in Poland reported from Bydgoszcz-region). The remaining three
species of the genus Chelostoma LATR., namely, Ch. florisomne (L.), Ch. ma-
willoswm (L.) and Ch. nigricorne NYL. are known throughout Poland;
only Ch. maxillosum (L.) has not as yet been found in the Tatra Mts. The
unknown in the Pieniny Mts. Heriades crenulatus NYL. is a pontomediterranean
species found in Poland in the Pieprzowe Goéry near Sandomierz.

Of the twenty-eight species of the genus Osmia Pz. found in Poland,
fourteen have been collected in the Pieniny Mts. Of these, one species, namely,
Osmia andrenoides SPIN. is new to the fauna of Poland. 0. andrenoides SPIN.
has the pontomediterranean type of distribution; its northernmost localities
are in Podolia (West URRS), south-eastern Czechoslovakia, Hungary, Vienna
region and in Turyngia and Baden in Germany. Of the remaining fourteen
species, six were already previously quoted from the Carpathians; these are:
Osmia, villosa SCHCK., O. parieting CURT., O. fulviventris (Pz.), 0. leuco-
melana (K.), 0. adunca (Pz.) and 0. spinolae ScHCK. The two following species
known from the Carpathians have not as yet been found in the Pieniny
Mts.: 0. inermis ZErT. The imagines of the former feed on Vaccinium
myrthillus L. and the occurrence of this species in the Pieniny Mts., where
Vaccinium myrthillus L. is only very rarily found, is wunlikely. How-
ever, the latter is a pontomediterranean species quoted from Mszana
Dolna (Central Carpathians) by SnxmzEK (1910), thus its occurrence in the

X
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Table IV
The distribution of the species of the genus Osmia Pz. in Poland
e o e
| No. | Species T i T | < T00. BV o
! |

1 Osmia rufa (L.) it e | AC L L
2 Osmia coerulescens (L.) [Ea 9 L 1 i
3. | Osmia uncinata GERST. ? it Ay .
4 Osmia inermis ZETT. e 9 T 1
5. | Osmia pilicornis SM. ‘ 05 ©
6. | Osmia maritima FRIESE 7 ? )
7. | Osmia xanthomaelana (K.) 9 i S 2
8. | Osmia nirgiventris ZETT. AL o
9. | Osmia bicolor (SCHRANK) ‘ [ < e
10. | Osmia villosa SCHCK. Mt o se
11. | Osmia ononidis FERTON i
12. | Osmia aurulenta Pz. =0 AL At 4
13. | Osmia tridentata DUF. et PER. AL L L
14. | Osmia andrenoides SPIN. -+
15. | Osmia atrocoerulea SCHILL. o i s i L
16. | Osmia parielina CURT. + + =& i
17. | Osmia emarginata LEP. | + L L
18. | Osmia cerinthidis MOR. Vs ) i
19. | Osmia fulviventris (Pz.) + = T A L
20. | Osmia mitis NYL. + ? L AL 2
21. | Osmia parvula DUF. et PLRr. - 7 o A =
22. | Osmia leaiana (K.) -+ ? L Al i
23. | Osmia leucomelana (K.) + + Ay L L
24. | Osmia papaveris 1LATR. 1 =4 L £
25. | Osmia adunca (Pz.) + (R AL . e
26. | Osmia spinole SCHCK. L L It I L
27. | Osmia spinulosa (K.) + ? AL e
28. | Osmia bidentata MOR. L {

region under consideration is possible. Seven species found in the Pieniny Mts.
are new to the Polish Carpathians, these are: 0. rufa (1.), O. coerulescens (L.),
0. cerinthidis MOR., O. mitis NYL., O. parvula DUF. et PER., O. leaiana (K.)
and 0. spinulosa (K.). Judging by the existing literature (NoskIEWICZ, 1920)
only two species of the genus Osmia Pz. are known in the Tatra Mts., namely,
0. inermis ZETT. and 0. villosa ScHCK. The former is known only from the
Tatra Mts. and the latter is distributed in the mountainous regions of Central
Europe including the Polish Carpathians and the Sudeten Mts. It is of interest
to note that the specimens reported from Krakéw by LoziNskr (1920) as
0. villosa ScHCK. have been identified by the present writer to be Megachile
circumeineta (K.).

From the Polish Carpathians are reported seventeen species of the genus
Osmia Pz. Of these, ten species are distributed throughout Poland, these
are: 0. rufa (L.), O. coerulescens (L.), O. atrocoerulea SCHILL., O. fulviventris

2%
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(Pz.), O. mitis NYL., O. parvula DUF. et PER., O. leatana (K.), 0. leucomelana
(K.), 0. adunca (Pz.) and O. spinole ScHCK. This group comprises species
widely spread in Europe; some of these are known from Central Asia and North
Africa. It is noticeable that O.matis NYL., a species considered to be an Boreal-
Alpine element, is among the above ten species, however, it is known from
a considerable number of localities in lowlands of Poland.

Some species are known from the whole of Poland but not in the Carpa-
thians are expected to occur in that region, since they are known from a rather
large area including Central Europe. These are 0. wuncinata GERST., O. bi-
color (SCHRANK) and O. aurulenta Pz.

Only one Boreal-Alpine species, namely, O. parietina CURT., has as yet
been found in the Pieniny Mts. Besides O. parietina CURT., three further Boreal-
Alpine species, 0. pilicornis SM., O. maritvma FRIESE and O. nigriventris ZBETT.
are known from Poland. O. partetina CURT., beyond the Pieniny Mts., was
reported in Poland from Zakopane (SNmzek, 1910), Bialowieza (BISCHOFF,
1925) and Pomerania Lake District (ALFKEN, 1912). O. pilicornis SM. and O.
nigriventris ZETT. is known from the Sudeten Mts. and North Poland. 0. ma-
ritima FRIESE prior to 1942 was considered to be a species confined to the
Baltic and North See coasts, however, it has subsequently been found in the
French and Suiss High Alps (BLUTHGEN, 1942).

The most interesting group of the thermophil species in the Pieniny Mts.
comprises there species. 0. andrenoides SPIN., as discussed above, is known
in Poland only from the Pieniny Mts. O. cerinthidis Mor. and 0. spinulosa
(K.), beyond the Pieniny Mts. have been collected in North- and Central Po-
land. O. ononidis FERTON, O. emarginata LEP., O. bidentata Mowr., O. tridentato
Dur Er PER. and O. papaveris LATR. are known in other xerothermic regions
of Poland.

So far, seventeen species of the genus Megachile LATR. have been found
in Poland. Of these, seven species have been stated in the Pieniny Mts. Three
species, namely, M. nigriventris SCHCK., M. willoughbiella (K.) and M. ligniseca
(K.), beyond the Pieniny Mts., are known also from other ranges of the Car-
pathians including the Tatra Mts. The reamining four species, M. circumci-
neta (X.), M. ericetorum LEP., M. centuncularis (L.) and M. versicolor SM. are
new to the Polish Carpathians, being known from all other regions of Poland.
Three species known from other ranges of the Carpathians, namely, M. la-
gopoda (L.), M. maritime K. and M. octosignata NYL. have not as yet been
found in the Pieniny Mts. However, they are expected to be found in that
region, as being known from Central Europe and other regions. The follo-
wing four species are expected to occur in the Pieniny Mts. or other ranges
of the Carpathians, as found in several areas in Poland: M. analis NYL., M.
argentata F., M. alpicola ALFK., M. rotundata (I.).

The species of the genus Megachile LATR. living in the Pieniny Mts. or in
other ranges of the Carpathians can be divided into the following groups. The first
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Table V

The distribution of the species of the genus Megachile LLATr. in Poland

| | |
No. Species I T :‘ II1 v v [ VI
1. | Megachile analis NYL. 5 2 ol ! i
2. | Megachile circumcineta (K.) + ? it e i
3. | Megachile nigriventris SCHCK. -+ o it 2 ' I
4. | Megachile ericetorwm LEPp. L ? L ik e
5. | Megachile lagopoda (1..) e ik L i [ o
6. | Megachile maritima K. e i Ll
7. | Megachile willoughbiella (K.) i aC 2 Ll e Sl
8. | Megachile ligniseca (K.) + e a5 AL el o
9. | Megachile centuncularis (1..) d it e dL b
10. | Megachile argentata F'. (el + et e

11. | Megachile pilidens ALFK. i AL
12. | Megachile versicolor Swm. + ? o + | 4

13. | Megachile pyraenea PER. I e 1
14. | Megachile alpicola ALrx. 5 2 e
15. | Megachile octosignata NYL. : g5 At T+ : i
16. | Megachile rotundata (F.) : 2 abcll
17. | Megachile apicalis SPIN. é % ? o 1‘ i ‘ e

of them comprises the species found in the Pieniny Mts. or other ranges of
the Carpathians and found in all other distinguished regions of Poland. These
arve: M. circumcineta (K.), M. ericetorum LEr., M. lagopoda (L.), M. maritima
L., M. willoughbiella (K.), M. ligniseca (K.), M. centuncularis (L.) and M.
versicolor SM. The listed species are widespread in Poland and some as M. eri-
cetorum LEp., M. maritima K., and M. centuncularis (L.) are known from
Central Asia and M. lagospoda (1..) is reported from North Africa. The other
group comprises the species distributed in the Polish Carpathians, Upper
Silesia and North Poland. These are three Boreal-Alpine species: M. analis
NvyL., M. nigriventris Scuck. and M. pyrenea PER. Of these only one, M. ni-
griventris SCHCK., has been found in the Pieniny Mts. (it is known also from
other ranges of the Polish Carpathians and from North Poland). M. analis
NYL. is known from North Poland and the Sudeten Mts. and M. pyraenea PER.
is quoted from the Sudeten Mts. .

It is noticeable, that no representative of the xerothermophil fauna of
the genus Megachile LATR. has as yet been found in the Pieniny Mts. or in
other ranges of the Polish Carpathians. The centre of the distribution of those
species is South Europe and their occurrence in Central Europe is restricted
to discontinued localities which are suited to them. An example of such a type
of fauna is M. pilidens ALFk., a pontomediterranean species, found in Po-
land only in the Pieprzowe Mts. and in the Zabkowice region (Silesia) (No-
SKIEWICZ, 1952). Moreover, to this group are referable M. rotundata (F.) and
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M. apicalis SPIN. known from Silesia, Central- and North Poland. The former
species was reported also from Finland. The presence of these species in the
Pieniny Mts. is quite possible.

Table VI

The distribution of the species of the genus Coelioxys LATR. in Poland

No. Species I 1I 1UE Al Y Vv VI
1. | Coelioxys rufescens LEP. + A i o
2. | Coelioxys alata FORST. -+
3. | Coelioxys aurolimbata FORST. 1 + / I
4. | Coeliorys quadridentata (L.) + ? L 4 £
5. | Coelioxys lanceolata NYL. + ‘

6. | Coelioxys conoidea (ILL.) | | + L L
7. | Coelioxys elongata LEP. e B e i
8. | Coeliowys mandibularis NYL. ? o l
9. | Coelioxys inermis (K.) ? i 1 it

10. | Coelioxys afra LEP. & i s

11. | Coelioxys brevis Ev. = o o=

12. | Coelioxys ruficaudata SM. o E(s i

In the table VI is shown that 12 species of the genus Coeliorys LATR. have
been found in Poland. Of these, only C. alata Lrp. and C. lanceolata NYL. have
been collected in the Pieniny Mts.; the former is distributed chiefly in South
Europe, white in Germany and south-eastern Czechoslovakia is restricted to
isolated localities in which it has been collected in single specimens; the latter
is an Boreal-Alpine element reported from- the Alps, Upper Bavaria, Sweden
and Finland. The remaining species found in the Pieniny Mts. are: C. ru-
fescens LEP., C. quadridentata (L.) and C. elongata LEP. These species are known
from all other distinguished regions of Poland. (. quadridentata (L.) is new
to the fauna of the Polish Carpathians. C. rufescens Lkp. and C. elongata LEp.
occur throughout Europe and the latter is known also from North Africa.
C. quadridentata (L.) is a taiga element in the fauna of Poland.

It is of interest to note, that C. aurolimbata FORST. has not as yet been
found in the Pieniny Mts. This species, considered by ArrTs (1960) to be
a southern element, has been collected in Poreba Wielka in the Gorce Mts.
(Polish Carpathians).

Most of the remaining species shown in the table VI occur in all distin-
guished regions of Poland but the Carpathians. These are: C. conoidea (ILL.),
C. inermis (K.), C. afra LEP., C. brevis Ev. and C. ruficaudata SM. Of these,
O. inermis (K.) is indigenous to Central Europe and by this reason it may
be expected to occur in the Carpathians. The remaining species are indigenous
to South Europe and in Central Europe appear only in restricted localities.

O. mandibularis NyYL., known in Poland from Silesia and North Poland,
is an Boreal-Alpine element and it soccurrence in the Carpathians is very pro-
bable.



23 : 445

2. The fauna of the Megachilidae of the Pieniny Mits. in relation to the fauna of
this group of Poland

So far, eighty members of the family Megachilidae have been reported
from Poland. In all six distinguished regions of Poland there occur, -most
probably, fourty-four species, which are widely spread in Europe, and some
of them are known also from Asia and North Africa. Of these, twenty-six
species have been found in the Pieniny Mts., sixteen being reported from
other than Pieniny Mts. ranges of the Carpathians, and ten species are expected
to occur in these mountains.

The group of the mountain species in Poland comprises two species, namely,
Anthidium montanwm Mor. and Osmia villosa ScHck. Both are found in the
Pieniny Mts. and the former species is known only from the Pieniny Mts. and
the Tatra Mts.

There are eight Boreal-Alpine species found in Poland: Osmia parietina
Curr., 0. inermis ZErT., 0. pilicornis SM., O. maritima DRIESE, Megachile
pyrenaea PER., M. nigriventris SCHCK., M. analis NYL., Coelioxys lanceolata
NyrL. and O. mandibularis NyYL. Of these, Osmia parietina CURT., Megachile
nigriventris ScHCK. and Coeliowys lanceolata NYL. have been found in the
Pieniny Mts. and the latter species is new to the fauna of Poland.

The last distinguished here group comprises the species which are con-
sidered to be southern or south-eastern elements in the fauna of Poland. Of
these, the following thirteen species are known also from North Poland: Che-
lostoma distinctus (STOCKH.), Osmia aurulenta Pz., O. tridentata DUF. et PER.,
0. atrocoerulea SCHILL., O. cerinthidis MOR., O. papaveris LATR., 0. spinu-
losa (K.), Megachile ericetorum Lup., Coelioxys aurolimbata FORST., C. conoidea
(ILv.), C. afra LEp., C. brevis Ex. and C. ruficaudata SM. In the Pieniny Mts.
have been found Chelostoma distinctus (STOCKH.), Osmia emarginata LEP.,
0. spinulosa (K.), and Megachile ericetorum LEp. In other regions of the
Carpathians (Poreba Wielka-region) have been found two species, namely,
Osmia atrocoerulea ScHILL. and Coelioxys aurolimbata FORST. The next group
of the thermophilous species comprises those found, in most instances, in
Central Poland (chiefly in the Pieprzowe Mts.), in the Nida River Valley,
Lublin Upland, in the district of Krakéw and in Subcarpathian region. They
are as follows: Anthidium oblongatum LATR., Paranthidiellum Uituratum. Pz.,
Heriades crenulatus NyL., Stelis franconica BLUTHG., Osmia ononidis FERTON,
0. emarginata LEeP., O. bidentata Mor. and Megachile pilidens ALFKEN. Of
these Anthidium oblongatum LATR., Paranthidiellum lituratum Pz., Megachile
pilidens ALFKEN and Stelés franconica BLUTHG. are found in Silesia; the last
species being so far reported exclusively from that region. The three following
species are known only from the Pieniny Mts.: Chelostoma ventralis SCHLETT.,
Osmia andrenoides SPIN. and Coelioxys alata LEP.
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3. The ‘Megachilidae of the Pieniny Mts. in relation to the fauna of this group in the
Carpathians

The available data pertaining to the members of the family Megachilidae
occurring in the Carpathians are very poor. The members of the late Physio-
graphic Comitee of the Polish Academy of Sciences gave some informations
concerning the Megachilidae of the West Beskidy Mts. (WIERZEJSKI, 1868,
1874; SNiEzZEK, 1910). The Megachilidae of the Tatra Mts. were worked out
by Noskrewicz (1920). We have no data on the fauna of the family under
consideration regarding the East Beskidy Mts. The Megachilidae of the
Transylvanian Alps were published by MoscArRy (1874) and MoczARY (1947).
In addition, in ,Fauna Regni Hungariae“ we find some data on the species
of the Megachilidae occurring in the Transylvanian Alps and in Transylvania,
as well as in the West Beskidy Mts. JucA and ScoBiorA (1960) quoted some
species of the Megachilidae from Transylvania and the foot of the Transyl-
vanian Alps. Unfortunately the data contained in the above papers is too
scanty and fragmentary for a complete study on the Carpathian Mega-
chilidae. The number of the species of this family occurring in the Car-
pathians is obviously much richer, as a comparison of the faunas of the areas
close to the Carpathians clearly shows. However, a detailed study of the
available informations on the Megachilidae of the Carpathians allow to have
a general idea in this matter and to analyze the species of that group occurring
in the Pieniny Mts. with more detail. The following division of the Carpathians
into individual ranges is accepted in the subsequent six tables (VII—XII).

I. Pieniny Mts.

II. Tatra Mts.

I11. West Beskidy Mts.

IV. East Beskidy Mts.

V. Transylvania

VI. Transylvanian Alps

The presence or the probability of the occurrence of the species in the indi-
vidual regions are marked as in the tables I—VI.

The table VII shows that four species of the Megachilidae occur in the
whole of the Carpathians but the Tatra Mts.; these are: Trachusa serratule
Pz., Anthidium punctatum LATR., A. manicatum (L.) and A. strigatum LATR. —
A. montanum MoR. is found only in the Pieniny Mts. and the Tatra Mts. Three
species are reported from the East Beskidy Mts., in Transylvania and in the
Transylvanian Alps: Anthidium florentinum F., Lithurgus fuscipennis LEP.
and L. chrysurus Fonsc. — Five species are found in the South Car-
pathians; these species, but not Anthidium moscary: FRIESE, are found also in
Podolia: Anthidium oblongatum LATR., A. lituratum Pz., A. cingulatum LATR.,
A. interruptum, A. moscaryi FRIESE.

The data on the members of the genus Stelis Pz. occurring in the Car-
pathians are very fragmentary. All six species which have as yet been found
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Table VII

Distribution of the species of the genera Trachusa Pz., Anthidium F. group and Lithurqus
LaTr. in the Carpathians

No. Species I II II1 v \ VI
1. | Trachusa serratule Pz. + A ? S 2
2. | Anthidium punctatum LATR. i ? 7 ? AL
3. | Anthidium montanum MOR. + 2=
4. | Anthidium manicatum (1.) = ? ? 9 a4
5. | Anthidium oblongatum LATR. +
6. | Anthidium florentinum F. 2 e e
7. | Anthidium cingulatum LATR. a4
8. | Amnthidiellem strigatum LATR. e o 9 4 9
9. | Paranthidiellum lituratum Pz. +

10. | Anthidiellum interruptum ¥, -+

11. | Paranthidiellum moscaryi FRIESE +

12. | Lithurqus fuscipennis LEP. ? i az

13. | Lithurgus chrysurus FoNsc. ) i ?

are expected to occur in the whole of the Carpathians, since they are widely
spread in Europe and some of them are also reported from Asia.

No representative of the genus Dioxys LEP. et SERV. has as yet been found
in the Carpathians. However, judging by the distribution of the members
of that genus in Europe, some of these, especially D. tridentata (NYL.), or
even D. juncta JUR., are expected to occur in the Carpathians.

Table VIII

Distribution of the species of the genus Stelis Pz. in the Carpathians

No. Species | I 1I III IV v VI
1. Stelis signata (LLATR.) (e e 0 ?
2. Stelis punctulatissima (K.) ? g + ?
3. Stelis breviucula (NYL.) 9 9 L £
4. Stelis pheoptera (K.) ? + 9 + ?
5. Stelis  minuta LEP. et SERV. ? + ? ? ?
6. Stelis ornatula (KLuc.) + ? ? 9 ?

In the table IX it is shown the occurrence of five species of the genera
Heriades SPIN. and Chelostoma LATR. in the Carpathians; these are: Heriades
trunculorum (L.), Chelostoma florisomne (L.), Ch. maxillosum (L.), Ch.
distinctum STOCKH. and Ch. nigricorne NYL. Two species, namely, Ch. flo-
risomne (L.) and Ch. nigricornis NYL. have been found in the Tatra Mts.
The species exclusive to the South Carpathians are four: Ch. grandis NYL.,
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Table IX

The distribution of the species of the genera Heriades SpiN. and Chelostoma LLATR. in the

Carpathians
| i
No. Species 1 e Il 111 v v VI
: i ;
1. | Heriades trunculorum (L.) |+ | 7 ? -
2. | Heriades crenulatus NYL. | ? it I
3. | Chelostoma maxillosum (L.) S 2 ? o 9
4. | Chelostoma campanularum (L.) o ! L + 2 2 -
5. | Chelostoma distinctum STOCKH. e 9 9 i a0
6. | Chelostoma ventralis SCHLETT. + ‘ 1
7. | Chelostoma nigricorne NYL. -+ E bl ? e L
8. | Chelostoma grandis NYL. ‘ ] L
9. | Chelostoma foveolatus MOR. ‘ 4
10. | Chelostoma handlirschi SCHLETT. i : C
11. | Chelostoma emarginatus NYL. % A
Table X
The distribution of the species of the genus Osmia Pz. in the Carpathians
No Species I 11 II1 { v v VI
|
1. | Osmia rufa (L.) % -+ ? i 2 i b
2. | Osmia coerulescens (L..) L 2 ‘ 7 o ?
3. | Osmia inermis ZETT. i 1 i !
4. | Osmia bicolor (SCHRANK) e 9 L
5. | Osmia villosa SCHCK. S + |
6. | Osmia aurulenta (Pz.) ? } 9 it -
7. | Osmia andrenoides SPIN. -+ ; +
8. | Osmia atrocaerulea SCHILL. | s Lo e ? L
9. | Osmia parietina CURT. - e
10. | Osmia emarginata LEP.
11. | Osmia cerinthidis MOR. -+ ? + ?
12. | Osmia fulvivntris (Pz.) + + ? ? ?
13. | Osmia mitis NYL. + ? ? ? 2
14. | Osmia parvula DUF. et PER. + ? 7
15. | Osmia leaiana (K.) it ? 7 9 a0
16. | Osmia leucomelana (K.) e o 9 4t ?
17. | Osmia adunca (Pz.) i 4 ? 9 ?
18. | Osmia spinolae SCHCK. + + ? ? ?
19. | Osmia spinulosa (K.) + +
20. | Osmia bidentata MOR. ? o 9
21. | Osmia cephalotes MOR. co
22. | Osmia aterrima MOR. | i
23. | Osmia gallarum LEP. | ? + —+
24. | Osmia rufohirta LEP. .
25. | Osmia lepetieri PER. + 4
26. | Osmia dalmatica MOR. L
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Ch. foveolatus MOR. Ch. handlirschi NyL. and Ch. emarginatus NYL. Ch. ven-
tralts SCHLETT., belonging also to the south-European group of species, has
been found in the South Carpathians and in the Pieniny Mts. as well. Heriades
trunculorum (L.) occurs in North- and Central Europe, and H. crenulatus NYL.
appears chiefly in restricted localities in South- and Central Europe. The
available data indicate that H. crenulatus NvL. lives in the Transylvanian
Alps, and probably in the East Beskidy Mts. H. trunculorum (L.) has as yet
been found in the Pieniny Mts. and in the Transylvanian Alps; by this reason
the species is to be expected to occur in the Beskidy Mts. It is rather difficult
to say anything about the probability of the occurrence of H. trunculorum
(L.) in the South Carpathians; this species does not appear in South Europe,
however, on the other hand, it could have quite favourable conditions to live
in the mountainous regions as several other species.

Judging by the table X, the following 11 species of the genus Osmia Pz.
are distributed throughout the Carpathians but the Tatra Mts.: Osmia rufa
(L.), 0. coerulescens (L.), O. bicolor (SCHRENCK), O. aurilenta (Pz.), O. atrocaerulea
SCHILL., O. fulviventris (Pz.), O. mitis NYL., O. leaiana (K.), O. leucomelana
(K.), 0. adunca (Pz.) and O. spinolae SCHCK. — O. inermis ZETT. has been
found only in the Tatra Mts. There are two species common to the Pieniny
Mts. and the West Beskidy Mts.; the former species is known also from the
Tatra Mts. Four species occur in the East Beskidy Mts., Transylvania, and
in the Transylvanian Alps, these are: O. awrilenta (Pz.), O. bidentata MOR.,
and O. gallarwm SpiN. The following four species are known only from
the Transylvanian Alps: O. cephalotes MOR., O. aterrima MoRr., O. rufohirta
Lep. and O. dalmatica Mor. Very noticeable are the species so far found
only in the Pieniny Mts. and the Transylvanian Alps, these are: 0. andrenoides
SPIN. and O. spinulosa (K.), O. lepetieri PiRr. oecurring in the Alps and the
Pyrenees, was quoted by MoczAr (1918) from the Beskidy Mts., however
no further records on this species from the Beskidy Mts have as yet been
known.

As shown in the table XTI only three species of the genus Megachile LATR.
occur in the Transylvanian Alps, these are: Megachile bombycinia (PALL.),
M. policrus Mor. and M. pilidens ALFKEN. The remaining fourteen species
occur probably in the whole of the Carpathians. Of these, only three have
as yet been found in the Tatra Mts.: M. nigriventris Scuck., M. willoughbiella
(K.) and M. ligniseca (K.). Seven species have been found in the Pieniny Mts.,
however, some other species are expected to occur in this region.

Three species occur most probably throughout the Carpathians, these
are: Coelioxys rufescens Lup., C. aurolimbata FOrsT. and C. elongata Lep. Of
these, only C. rufescens LEPp. is known from the Tatra Mts. and in the Pie-
niny Mts. have been found C. rufescens Lep. and C. elongata Lep. — O. alata
Forst., C. quadridentata (L.) and C. lanceolata NYL. are as yet known only
from the Pieniny Mts. (within the Carpathians). C. alata FORST. is supposed
to occur at least in the Transylvanian Alps., since it is a species of southern
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The distribution of the species of the genus Megachile LATR. in

the Carpathians
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Table XI

The distribution of the species of the genus

Coelioxys LATR. in

the Carpathians

No. Species I 11 11T v A% VI
1. | Megachile analis NYL. ! 9 \L L ? ? i
2. | Megachile circumcineta (K.) (S + ? 2 S
3. | Megachile nigriventris SCHCK. + L oL ? 9 9
4. | Megachile ericetorum LEP. [+ ? ? 9 ?
5. | Megachile lagopoda (1.) e + ? ? ?
6. Megachile maritima K. ' ? + 9 ? ?
7. | Megachile willoughbiella (K.) i SiE ot ? ? e
8. | Megachile ligniseca (K.) -+ + AL 2 U ?
9. | Megachile centuncularis (L..) -+ ? ? ok ?

10. | Megachile argentata F. 9 7 9 L

11. | Megachile versicolor SM. + ? ? ? I

12. | Megachile alpicola ALFK. 9 L ? e 2

13. | Megachile octosignata NYIL. 9 S 9 9 b

14. | Megachile rotundata (F.). : ? ? e 9

15. | Megachile bombycina PALL.) 5 It

16. | Megachile pilicrus MOR. iz

17. | Megachile pilidens ALFK. i o

Table XII

|
No. Species Bl Y 1 Ve e
!
1. | Coelioxys rufescens LEP. &4 o It 2 9 1
2. | Coelioxys alata FORST. 4+ 9 |
3. | Coelioxys aurolimbata FORST. ? 4L 2 ? ?
4. | Coelioxys lanceolata NYL. +
5. { Coelioxys quadridentata (1..) + ? 9
6. | Coelioxys elongata LEP. + - ? ? 2
| 7. | Coelioxys mandibularis NYL. ? Jt ?
8. | Coelioxys inermis (K.) ? s 9
9. | Coelioxys afra LEP. ? 7 L
10. | Coelioxys brevis Ev. ? ? e
11. | Coelioxys hemorrhoa FORST. + |
12. | Coelioxys argentata LEP. B i

type of distribution. The remaining two species are expected to be found in
the Beskidy Mts.

The group of species distributed probably in the Bast Beskidy Mts.,
Transylvania and the Transylvanian Alps. comprises C. mandibularis NYL.,
C. imermis (K.), C. afra LEP. and C. brevis Ev. Two species, namely, C. he-
morrhoa FORST. and C. argentata LEP., occur exclusively in the Transylvanian

Alps.
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4. The Megachilidae of the Pieniny Mts. in relation to their fauna in the Carpathians

Judging from the above considerations regarding the individual genera
of the Megachilidae, the species of this family may be divided into following
groups:

1. Species distributed throughout the Carpathians
Species found only in the West Beskidy Mts.

Species found only in the Tatra Mts.

Species found in the Tatra Mts. and the Pieniny Mts.

. Species of probable distribution in the East Beskidy Mts., Transylva-
nia and the Transylvanian Alps.

6. Species found only in the Transylvanian Alps.

7. Thermophil species found only in the Pieniny Mts. or, in the Pieniny
Mts. and the Transylvanian Alps.

Judging by the available data, the Carpathian Range is inhabited by
forty-three species of the family under consideration. Of these, six species
are found in the Tatra Mts., and twenty-eight species are found in the Pie-
niny Mts. Moreover, eight further species are known from the West Beskidy
Mts. The remaining seven species are supposed to occur in the West Beskidy
Mts. All considered here species are widely spread in Kurope and Asia.

A rather small group of species is known to be distributed exclusively in
the West Beskidy Mts. They are taiga-, mountain- or Boreal-Alpine species
being expected to be found in other ranges of the Carpathians. These species
are as follows: Anthidium montanum MOR., Osmia inermis Zurt., 0. willosa
SCHCK., 0. parietina CURT., Coelioxys quadridentata (L.) and C. lanceolata
NvyL.

The next group of the Carpathian species includes twelve species which
are distributed probably in the East Beskidy Mts., Transylvania and the
Transylvanian Alps. These are thermophil species, having southern or
south-eastern range, being as yet found in Transylvania or in the Transylva-
nian Alps. Because of a similar situation of the East Beskidy Mts. to that
of the Transylvania, the above twelve species are supposed to occur in the
former region. The occurrence of those species is also probable in Podolia,
region of Lvov and Przemysl, and, moreover is some xerothermic localities
in Central Poland. Such an opinion is provided by the evidence of the better
known distribution of the species of the genus Bombus LATR. in the Carpathians
(DYLEWSKA, 1958). Some species of that genus, having their distribution of
south-eastern type, show the northern limits of their ranges in Transylvania
and in the West Beskidy Mts.

Twenty species of the Megachilidae are so far known only from the Transyl-
vanian Alps. These are species confined to the worm regions of South- and
South-Eastern Europe. Such a number of species known from the mentioned
area is rather little and this is probably due to rather poor data pertaining
to the fauna of the Transylvanian Alps.

Stk WD
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The most interesting species in the Pieniny Mts. are those found also in
the Transylvanian Alps. These are: Cholostoma ventralis SCHLEIT., Osmia
andrenoides SPIN., O. cerinthidis MoRr., O. spinulosa (K.) and Coelioxys alata
Forst. Of these, O. andrenoides SPIN. and C. allata FORsST. have not as yet
been found in the Transylvanian Alps. These species characterize the Pieniny
Mts. to be a quite exceptional worm and dry region whithin cool range of the
West Beskidy Mts.

5. A zoogeographic analysis and the origin of the Megachilidae of the Pieniny Mits.

An analysis of the zoogeographic elements in the fauna of the Pieniny
Mts. throws some light on the origin of that fauna.

The first group of species considered here comprises those with range re-
stricted to Europe and North Africa. Three sub-groups may be distinguished
here:

a. Central-European species.

b. European species.

c. Species distributed in Europe and North Africa.

To the first sub-group belongs only one species, namely, Megachile versi-
color SM. The second sub-group comprises three species: Stelis signata (LATR.), S.
ornatule (KLuG.) and Coelioxys rufescens LEP. The third sub-group includes
six species as follows: Anthidium manicatum (L.), Chelostoma maxillosum (1..),
Chelostoma florisomne (Li.), Osmia adunca (Pz.), O. spinolae ScHCK. and Coelioxys
elongata LEP.

The second group is rather rich in species, comprising the Megachilidae
distributed in both Europe and Asia; some of these occur also in North Africa.
The group is divided by the present writer into the following sub-groups:

a. Species distributed in Europe and Central Asia.

b. Species distributed in Europe, Central Asia and North Africa.

c. Species distributed in Europe, Siberia, Central Asia and North Africa.

d. Species distributed in Europe, Asia Minor and North Africa.

e. Species distributed in Central- and East Europe, Central Asia and North
Africa.

f. Species distributed throughout the Palaearctic Region.

To the sub-group a. belongs one species, namely, Megachile centuncularis
(L.). The sub-group b. comprises four species: Anthidiellum strigatum LATR.,
Osmia coerulescens (Li.), O. fulviventris (Pz.). To the sub-group c. is referable
Anthidium punctatum LATR. Chelostoma trunculorum (1i.) belongs to the sub-
group d. The sub-group e. contains only one species, Osmia parvula DUF. et
PER. The sub-group f. comprises also only one species, namely, Osmia rufo
()

The third group of species comprises taiga-elements. This group is divided
into two sub-groups:
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a. Species distributed in North- and Central Europe; some of these occur
also in the mountainous regions of South Kurope.

b. Species of the Boreal-Alpine type of distribution.

The sub-group a. contains nine species. These are: Trachusa serratule Pz.,
Chelostoma nigricorne NYL., Osmia mitis NYL., O. leaiana (K.), O. leucome-
lana (L.), Megachile circumcineta (K.), Megachile willoughbiella (K.), M. ligni-
seca (K.) and Coelioxys quadridentata (L.). Three species, namely, Osmia pa-
rietina CURT., Megachile nigriventris Scuck. and Coeliowys lanceolats NYL.,
are referable to the sub-group b.

Mountain species are represented in the Pieniny Mts. by two members:
Anthidium montanum MoRr. and Osmia villosa SCHCK.

The last group comprises elements of sub-mediterranean, mediterranean
and ponto-mediterranean type of distribution. The species referable to this
group are six as follows: Chelostoma ventralis ScHLETT., Ch. distinctum STOCKH.,
Stelis franconica BLUTH., Osmia andrenoides Spl., O. cerinthidis MOR., O. spi-
nulose (K.), Megachile ericetorum LwPr., and Coelioxys alata L.

The above list shows that of thirty-nine species of the Megachilidae living
in the Pieniny Mts. ten species are indigenous to Kurope and nine to the
Kuro-Asiatic Continent. Of the twenty remaining species, nine are taiga-ele-
ments, three Boreal-Alpine elements, two mountain elements and eight species
are sub-mediterranean, mediterranean or ponto-mediterranean elements.

The overlapping of the ranges of the Boreal-Alpine, taiga- mountain and
southern elements in such a proportionately small area is the foremost character
of the fauna of the Pieniny Mts.

The origin of the European species and of the European-Asiatic and taiga-
species in Europe was worked out by REINIG (1937) and HoLDHAUS (1954).

While discussing the species of the south- or south-eastern origin, it is
of interest to note, that all three such species found in the Pieniny Mts. are
new to the fauna of Poland. Moreover, the Pieniny Mts. are the northernmost
peripheries of the ranges of those species.

The remaining species are distributed also in north Poland. Of those C.
aurolimbata FORST. and 0. atrocaerulea SCHILL. were reported from the neigh-
bourhood of Poreba Wielka in the Gorce Range (Carpathians) (Sxiezexk, 1910).
The nearest localities of the southern and south-eastern species are the neigh-
bourhoods of Przemysl and Szezucin (distr. Tarnéw), in Podkarpacie. (sub-
Jarpathian region) (0. cerinthidis MoRr., O. ononidis FrrTON, C. conoidea
[1LrL.] and C. brevis Ev.); farther localities are in west Podolia (0. andrenoides
SPIN., Ch. ventralis SCHLETT. and C. alata LEP.). Judging by the above data,
the list of the thermophilous species given on p. 23, as well as by the data
of Noskiewicz given for Podolia (1918, 1920—1922, 1929, 1934, 1938) the
following groups among those species one can distinguish: 1. species occurring
in the Pieniny Mts. and distributed up to north Poland, 2. species known from
central Poland, Podkarpacie, Podolia, as well as few species reported also
from Silesia, 3. species found in Poland only in the Pieniny Mts., farther known
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from west Podolia and south-eastern Ozechoslovakia. The first group contains
species, which, by most of workers, are considered to be the members of the
fauna of central and south Europe (AErTS, 1960; Juca, 1958). One may sup-
pose, that the migrations of these species to Poland have existed in the worm
postglacial period from both south-eastern and south-western Europe. The
second group has probably come from Podolia and Moravia, as showing some
similarities to the fauna of those regions. The species of the third group most
probably have come from south-eastern Czechoslovakia where are the nearest
localities of these species to those in the Pieniny Mts. The same opinion in
this matter said KunNTzE (1934) who supposed the proportionately low region
of Magura Spiska Range and the valley of the Poprad River to be the route
of the species under consideration. The results of the investigations on the
Megachilidae of the Pieniny Mts. confirm the opinions of Kuntze (1934) and
KuntzE & NOSKIEWICZ (1938) pertaining ot the supposed period of the arrival
of the species in question to the Pieniny Mts. Thegse species must have come
from the south not very long ago, as is indicated by the lack of the endemic
species from the Pieniny Mts. and near localities of the members of the fauna
in question in the south-eastern Czechoslovakia. A detailed study on the
fauna of the Poprad River Valley, Magura Spiska Range and Czechoslovakia
may solve, if the ranges of the species discussed are continuous, or the localities
of them found in the Pieniny Mts. are isolated ones.

IV. AN ECOLOGICAL CHARACTERISTICS OF THE MEGACHILIDAE
OF THE PIENINY MTS.

1. The Megachilidae in the habitats of the Pieniny Mits.

The presence of each recorded species in the individual habitats (according
to the division accepted in the Chapter I.) is shown in the table XIII. The
habitats Nos. I and II are in the northern slopes. The southern slopes are
divided into the habitats Nos. III—VII. The Saliz shrubs belt surrounding
the foot of the Pieniny Mts. is the habitat No. VIIIL.

The table XIIT clearly shows that all recorded species have been found
on the southern slopes. The two commonest species, namely, Chelostoma ma-
xillosum (L.) and Osmia rufae (L.) have been collected in all habitats in the
southern slopes (with exception of the open forest meadows where the former
species has not been noted). Both, Ch. mawillosum (L.) and O. rufa (L.)
have been observed at all altitudes. Ch. maxillosum (1..) has been collected in
the meadows on the top of Trzy Korony; beyond the Pieniny Mts. this species
is known from Zakopane. O. rufa (L.) has been found near the top of Zamkowa
Gora (at Pustelnia) and on the riverside Saliz sp. shrubs at Krodcienko; this
species has not as yet been found in other regions of the Carpathians. The
presence of the above mentioned two species in the southern slopes of the
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Pieniny Mts. and the absence of them from the northern slopes of that region
is understandable by reason of their vertical distribution. Forests (I) and
meadows (II) of the northern slopes have the climate cooler and are moister
and less insolated than the southern slopes, and their altitudes correspond
to those of the lower forest-zone in the Tatra Mts., where the species under

The occurrence of the Megachilidae in the habitats of the Pieniny Mts.
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Table XIII

Trachusa serratule Pz.
Anthidiwm punctatum LATR.
Anthidium montanum MOR.
Anthidium manicatum (1..)
Anthidiellum strigatum Pz.
Stelis ornatula (Krua.)
Stelis signata (1LLATR.)

Heriades truncorum (L.)
Chelostoma maxillosum (L.)
Chelostoma florisomne (1..)

Chelostoma distinctum STOCKH.
Chelostoma ventralts SCHLETT.

Chelostoma nigricorne NYL.

Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmia
Osmaa

rufa (1..)
coerulescens (1..)
villosa SCHCK.

parieting CURT.

milis NYL.
leaiana (K.)
adunca (Pz.)

spinolae SCHCK.
spinulosa (K.)

Megachile circumcineta (K.)
Megachile ericetorum LEp.
Megachile ligniseca (K.)

Megachile nigriventris SCHCK.

Megachile willoughbiella (K.)
Megachile centuncularis (1i.)
Megachile versicolor Swm.
Coelioxys rufescens LEP.
Coelioxys alata FORST.
Coelioxys quadridentata (1..)
Coelioxys lanceolats NYL.
Coeliozys elongata LEP.
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consideration have not as yet been observed. These factors apparently
cause the presence of many other species in the southern slopes of the Pieniny
Mts. and the absence of them from the northern slopes. The xerothermophilous
species of the south- and south-eastern origin are foremost of those being
well established in the southern slopes of the region under consideration.

However, the vertical distribution has no significance with regard to the
species appearing in the Tatra Mts. These are as follows: Anthidium mon-
tanum MOR., Chelostoma fiorisomne (L.), Ch. nigricorne NYL., Osmia villosa
SCHCK., Megachile nigriventris SCHCK., M. ligniseca (K.) and Coelioxys rufescens
Lep. These species are expected to appear also in the northern slopes of the
Pieniny Mts., since they have as yet been captured in that region very rarily
(each species is known only from one to four examples). The occurrence of
the discussed species in the southern slopes is supposed to be caused by the
rich flora and the presence of the screes and rocks which are favourable habitats
to the petrophilous species. It is of interest to note that Anthidium manica-
tum (L.) is common in the southern slopes of the Pieniny Mts. being absent
from the northern slopes there. This species has not hitherto been known
from the Carpathians. A. manicatum (L.) has been observed nearly exclusively
on Stachys germanica L. which is absent from the northern slopes. A mnest of
this species has been found under stones on the screes of Zamezysko.

A characteristic feature of the distribution of the Megachilidae in the Pie-
niny Mts. is also the connection of the members of that family with the
wormest portion of the southern slopes, namely, with rocks and screes (VI).
Only four species have not been observed in that habitat, these are: Osmia
coerulescens (L.), O. parietina CURT., O. atrocaerulea SCHILL. and Megachile eri-

Table XIV

. 3 . | 2 S % H i Ag g . :
Species found in Festucetum | Species found in Festucetum :Speuc found in both
‘ Festucetum rubre normale

‘
i rubre normale rubre piennicum g e
\ and I.r. piennicum

% 1. Stelis ornatula (KLUG.) 1. Anthidium montanum | 1. Anthidium punctatum
i 2. Chelostoma ventralis ‘ Mor. | LATR.
(SCHLETT) | 2. Hertades truncorum 2. Osmia spinulosa (K.)

@

3. Osmia leucomelana (K.) } (L.) [

| 3. Chelostoma florisomne (1..) 3

4. Osmia parvula DuUr. et 1
PLR. ‘

5. Osmia adunca (Pz.)

6. Osmia villosa SCHCK.

| 7. Coeliovys  quadridentata

i )

| 8. Ooelioxys lanceolata NYL.

o Coelioxys elongata 1LEP.

10. Coelioxys alata FORST.

. Osmia fulviventris (Pz.)
. Osmia mitis NYL.
Coelioxys rufescens LEP.

S
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cetorum LEP. These species have been found in one or several specimens. O.
coerulescens (L.), O. parietina CURT. and 0. atrocearulea ScHILL. have been
collected in the fields at Sromowce Nizne (VII) and M. ericetorum LEP.
has been found at a nest in a wooden hut by the Dunajec in Sromowce
Nizne(VIII). Of thirty-five species collected on screes, eighteen have been ob-
served exclusively in that habitat. Taking into account the floral complexes
established by KULCzZYCKI (1927), there arises a question, if these species
are equally attached to all habitats, or, perhaps some specially tend to
be connected with an individual habitat. The table XIV shows the species
of the Megachilidae found in the individual floral-complexes growing on rocks,
namely, Festucetum rubre nmormale and Festucetum rubre piennicum.

Of species observed in Festucetum rubre normale, three have been collected
only in one or two examples. Of these, Stelis ornatula (KLUG.) is a parasite
of 0. parvula DUF. et PER. which has been observed in Festucetum rubre pienni-
cum; thus neither former nor the latter are characteristic to an individual
floral-complex. 0. leucomelana (K.) is additionally known from other regions
of the Carpathians. Because of the above circumstances no of the three dis-
cussed species is confined to a special floral-complex. Moreover, these species
visit flowers in the two mentioned floral-complexes.

A number of species, found in the Pieniny Mts. and in other regions of
the Carpathians, considered here to be confined to the second floral-complex,
visit flowers in the two floral-complexes. These are: Anthidium wmontanum
Mowr., Chelostoma nigricorne NYL., Ch. florisomne (L.), Osmia villosa
ScHOK., 0. adunca (Pz.), Coclioxys quadridentata (1.) and O. elongata LuP.

The species characteristic to Lestucetum rubre piennicum are to be found
in the remaining ones (they are new to the fauna of the Carpathians) of that
complex. Coelioxys alata FOorsT. and C. lanceolata NYL. have been found each
in a unique example. Heriades truncorwm (L.), visiting Medicago falcata L.,
and Osmia villosa ScHCK., collected on Cirsium sp., have their food plants
also in the Festucetum rubre normale.

The large number of species observed in the habitat under consideration
(rocks and screes of Grabezycha and Ostra Skata foremost) is independend
of the species of plants growing there. Most probably, the special microclimate
and rich flora makes the habitat under consideration to be favourable to
numerous species of the Megachilidae. The rocks of Grabezycha are un-
doubtedly one of the warmest localities in the whole of the Pieniny Mts. One
of its slopes has south-western exposure. From that place starts the proper
gorge of the Dunajec. Here are the screes and rocks of the lowest altitude
(in comparison to those lying above the fields and meadows of Sromowce
Nizne [VII]) as steep running just from the Dunajec bank. Owing to this fact,
the winds blowing chiefly in the top part of the Pieniny Mts., rarely reach
the rocks of Grabezycha, which are protected from north (Trzy Korony
mass), east (Faémiech range) and south (forest). Moreover, Grabezycha is
partly protected from north by a forested slope on the opposite side of the

3*
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Dunajec River. The rocks of Grabezycha has the flora least devastated,
being included to the strict reservation. The remaining areas of the habitats
V and VI are devasting by agriculture. Thus, not all species collected exclu-
sively on screes and rocks are petrophilous elements, since their absence from
the worm meadows (V) is supposed to be caused by the poor flora or even
absence of special species of plants.

The remaining species, those collected in screes, have been found also in
other habitats. Some of these belong to the fauna confined to work meadows
of the southern slopes (V). These are: Anthidium strigatum LATR., A. mawi-
catum (1), Osmia rufa (L.), Megachile versicolor SM. and M. nigriventris
SCHCK.

A rather large group of species has been found, beyond the above
mentioned habitats, also in the glades (IV). They are as follows: Trachusa
serratule Pz., Osmia andrenoides SPIN., O. leaiana (K.), Megachile centun-
cularis (K.), M. circumecineta (K.) and Chelostoma distinctum STOCKH.
The absence of these species from the habitat IV and the presence of
several other ones in the habitats IV, V and VI, may be, at least with
regard to some commonest species, explained by the absence of special
plants. By this reason, Osmia rufa (L.) does not appear in glades (IV) where
the willow (Saliz sp.) does not grow. Another example is Anthidium mani-
catum (L.) the nesting of which has been observed under stones on screes (VI);
this species, visiting Stachys germanica L., one can find that plant in the habitats
V and VI. Also A. strigatum LATR. collected on Medicago falcata L. and Lotus
corniculatus L., as well as A. versicolor SMm. found on Lotus corniculatus L. and
Salvia glutinosa L., find those plants at most in very small quantities in the
glades of Trzy Korony (IV). On the other hand, Megachile nigriventris SCHCK.,
is to be expected to appear on Kosarzyska (IV), where its food plants grow;
this species may appear also in the northern slopes of the Pieniny Mfts., since
it is known from the Tatra Mts.

The species collected in the habitats IV, V, and VI visit numerous species
of plants commonly growing in the Pieniny Mts. especially in great numbers
on the meadows and screes of the southern slopes.

The remaining species, namely, Megachile willoughbiella K. and M.
ligniseca (K.), have been found in the habitats IV, V and VI, and
in the forest on Faémiech and in slopes of Trzy Korony (III) as well; in the
latter locality the species in question visit flowering Salvia glutinosa L. which
grows there in large quantities. In spite of the presence of M. willoghbiella
K. and M. ligniseca (K.) in the Tatra Mts., these species have not been found
in other habitats in the Pieniny Mts. This is due to the range of Salvia glu-
tinosa L. which is restricted to thin shrubberies growing on screes and small
meadows. Nevertheless, the occurrence of the species discussed in the northern
slopes of the Pieniny Mts. is possible.
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2. The phenological and biological observations on the Megachilidae in the
Pieniny Mts.

The activity of the imagines of the Megachilidae species in the Pieniny
Mts. is observed since the first days of April till mid of September.

The males and females of the Megachilidae awake from the winter sleep
in accordance with the flowering of willows (Saliz sp.). The flowering of willows
starts earliest in the fields of Sromowce Nizne (VII), by the river-sides
(VIII), in much insolated meadows (V) and in the forests of the southern
slopes (ILI), then in May, in the northern slopes (I and II). The spring breed
of the Apoidea, that gathering the nectar and pollen on willows, comprises
chiefly the members of the genera Andrena F., Nomada F. and Bombus
LATr. In that period appears only one representative of the family Mega-
chilidae, namely, Osmia rufa (L.), which has been observed as early 13. th
of April, on Saliz caprea L. growing in southern slopes. In May and in June 0.

Table XV

Genus Visited plants ‘
Megachile Lotus corniculatus 1.
Coronilla varia 1.
Vicia 1.

Trifoliwm 1..
Scabiosa L.
Salvia glutinosa L.

Osmia Fehium vulgaris
Medicago faleata 1. |
Lotus corniculatus L.
Coronilla varia Li.

Vicia L.

Taraxacum L.

Geranium L.

Leonthodon hispidus L.
Cirstum MILL. ‘
Ononis L.

Anthidium Lotus corniculatus L.
Medicago falcata L.
Ononis 1.

Sedum L.

Stachys germanica L.
Stelis Lotus corniculatus L.

Trachusa Lotus corniculatus 1.
Medicago falcata L.

Chelostoma Campanula 1.

Rannunculus L.

Heriades | Medicago falcata L.
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cerinthidis (MoR.) has been observed also on several other plants as Taraxacum
sp., Anthylis vulneraria L., Cerinthe minor L., Coronilla varia L. and Stellaria
holostea L. — Only in late May appear further species of the group under
consideration, these are: Megachile ligniseca (K.), Osmia andrenotides SPIN.,
Chelostoma maxillosum (L.), Anthidiellum strigatum LATR., Anthidium puncta-
tum LATR., Osmia mitis NYL. and O. aenea (L.). It must here be noted that
0. andrenoides SPIN. is abundant and therefore the present author is able to
give surely time of its appearance that is from mid May to mid August.
The species appearing in May visit flowering plants of the following genera:
Trifolium L., Campanula Y., Rannunculus L., Geraniwm L., Vicia L. and Me-
dicago L. However, most species of the Megachilidae have been observed
only from the early June, these are: Trachusa serratule Pz., Anthidium ma-
nicatum (L.), Stelis ornatula (KLUG.), Chelostoma distinctum STOCKH., Osmia
parieting CURT., O. villosa SCHCK., O. adunca (Pz.), 0. leaiana (K.), O. atro-
caerulea SCHILL., O. spinulosa (K.), Megachile centuncularis (L.), M. versicolor SM.,
M. wigriventris (K.), M. circumcineta (K.), M. willoughbiella (K.), M. erice-
torum LEp., Coeliorys rufescens LEP., O. quadridentata (L.), C. lanceolata NYIL.
and C. elongata LEP. Such a great number of species appearing in June is due
to the flowering of several species of plants those visited by the abo-
ve mentioned species of the Megachilidae. The main species of plants
visited by the genera of the family under discussion are shown in the
table XV.

In July appear two species: Chelostoma nigricorne NyL. and Heriades
trunculorum (L.).

The remainder of species are rarities in the Pieniny Mts. Thus, the fol-
lowing species have been found in July in single examples: Osmia leucome-
lana (K.), O. fulviventris (Pz.), Stelis signata LATR., Chelostoma florisomne (L.)
and Ch. ventralis SCHLETT.

Only in August have been collected three species, namely, Anthidium
montanum MOR., Osmia parvule DUF. et PER. and Coelioxys alata FORST.

Full data concerning the period of the appearance of the individual species
are shown in the plate X VI. The time of the appearance that has been observed
in the Pieniny Mts. is marked with an interrupted line. An uninterrupted
line marks the time of appearance in various regions of Central Poland quoted
by other authors.

The above consideration clearly show that: the available data on the
phenology of the Megachilidae for Central Poland are too scant to state
that the period of their appearance in that region is earlier that in the Pie-
niny Mts. However, we may make a satisfactory comparison with regard to
common and easily observed species. The table XVII shows the pheno--
logical data for seven species.

However, most probably, the differences of the appearance period are
not longer that two week time and correspond to those observed in flowering
of plants visited by the species under consideration.
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Table XVI

Time of appearance ‘ “
No. Species 1 : s ’
IV | . VI | VII | VIII | IX |
1. | Trachusa serratule Pz. ]‘ seadalet -| 1' {
2. | Anthidium punctatum LATR. ‘ ; D —-i— _—— 1 ‘
3. | Anthidium montanuwm MOR. “ ! e e 1_ !
4. | Anthidium manicatum (L.) | | —————- ‘
5. | Anthidiellum strigatum LATR. ’ ‘J |——==22= ] ]
6. | Stelis ornatula (KLUG.) | 1 i_. ‘ f
7. | Stelis signata (LLATR.) ‘ 1 f (s : ;
8. | Heriades trunculorum (L.) | | [ ----- E _____ | i
9. | Chelostoma florisomne (L.) e o nE ‘
10. | Chelostoma campanularum (K.) e S R I ———
11. | Chelostoma distinctum STOCKH. gard | :
12. | Chelostoma ventralis SCHLETT. daebd i | l
13. | Chelostoma mnigricorne Ny.. | |&—==— ———— } i
140 Osmiairufos (e = o e e s et } %
15. | Osmia coerulescens (L..) ——————— ‘ |
16. | Osmia villosa SCHCK. —_—— r {
17. | Osmia andrenoides SPIN. 2l \
18. | Osmia parietina CURT. _1 ; | ‘
19. | Osmia cerinthidis MOR. ; _E:: e E
20. | Osmia fulviventris (Pz.) i —= —-T———--—'E————‘
21. | Osmia mitis NYL. —— e I
22. | Osmia parvula DUF. et PER. ; |—-—-- booedeoe
23. | Osmia leaiana (K.) e e
24. | Osmia leucomelana (K.) ]‘ —_
25. | Osmia adunca (Pz.) = "——t L [
26,. | Osmia spinolae SCHEK. /o F i Gl e s .1
27. | Osmia spinulosa (K.) o bt o bl
28. | Megachile circumcineta (K.) e e |
29. | Megachile migriventris SCHCK. | — ‘ \ {
30. | Megachile ericetorum LEP. T —T e
31. | Megachile ligniseca (K.) iieiy ‘—l'--—---—-—-- ‘
32. | Megachile willoughbiella (K.) T e
33. | Megachile centencularis (L.) TE g s | l
34. | Megachile versicolor SM. ‘I ——— e
35. | Coelioxys rufescens LEp. el tee o gt = il
360 Coeliorysialata BORSTS v it i e w il i esaeat _t
37. | Coelioxys’ quadridentata (L.) | |77T2=Z R ]
38. | Coelioxys lanceolata NYL. ——— - =
39. | Coelioxys elongata LEP. e ] et

Secondly, such a comparison completes the phenological data concerning
individual species of the Megachilidae not only for the Pieniny Mts. but also
for Central Poland. This concerns especially species rare in Poland or in the
Pieniny Mts. but the more aboundant ones as well.
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Table XVII

Time of appearance [
Species : -
Central Poland ‘ Pieniny Mts.
Chelostoma mawxillosum (1..) IV—VII | V—VIII
Megachile circumcineta (K.) V—VIII VI—VIII 5
Megachile willoughbiella (K.) V—VIII VI—IX '
Coelioxys rufescens LEP. V—VII VI—VIII
Coelioxys quadridentata (L.) 1 V—2 VI—VIII
Osmia villosa SCHCK. ‘ V (only) VI (only)
Anthidium manicatum (L.) f IV »)—VII IV **)—VIII

*) from early April
**) from mid of April

A complementary information to the appearance period of the Megachilidae
for Central Poland as a result of the investigation in the Pieniny Mts.:

Anthidium strigatum Pz. V—VIII
Anthidiellum punctatum LATR. V—VIII
Osmia mitis NYL. V—VIII
Trachusa serratule Pz. VI—VIII
Chelostoma nigricorne NYL. VI—IX

Megachile versicolor SM. VI—IX

Ceriomys rufescens LEP. V—VIII

Coelioxys quadridentata (L.) V—VIII
Full period of the appearance of the rare species in Central Poland and
in the Pieniny Mts.:

Species Central Poland Pieniny Mts.

Anthidium montanum (1..) VI—VIII VIII
Osmia aenea (L..) V—VI V

Osmia leatana (K.) VI—VII VII
Osmia fulviventris (Pz.) VI—VII VII
Chelostoma florisomne (L..) V—VII VIIL
Megachile ericetorum LEp. VI—VII VI

Coelioxys elongata LEP. VI—VIII VIII
Osmia parvula DUF. et PER. VI—VIII VIII

IV. A ZOOGEOGRAPHIC CHARACTERISTICS OF THE APIDAE IN THE PIENINY
MTS. (GENERA: CLISODON ParroNn, ANTHOPHORA LaTr., EUCERA Scor.,
BOMBUS Latr. AND PSITHYRUS LEp.)

1. Species of the genera Clisodon PATTON, Anthophora LATR. and Eucera Scop.
(Anthophorinae) in Poland and in the Pieniny Mits.

Of five species of the discussed genera, found in the Pieniny Mts. Anthophora
acervorum (L.) and A. aestivalis (Pz.) are new to the fauna of the Polish
Carpathians, the remaining three species were reported from the West Be-
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Table XVIII

The distribution of the species of Clisodon PArtoN, Anthophora LATR. and Hucera Scop.
in Poland

No. Species I II IIT1 ' v j \% } VI
1. | Clisodon furcatus (Pz.) o + |+ i WETE
2. | Anthophora acervorum acervorum (l..) + 2 + A
3. | Anthophora aestivalis (Pz.) ol ? I L AL
4. | Anthophora bimaculata Pz. ? L Gl
5. | Anthophora borealis MOR. ? ? L
6. | Anthophora parietina parieting (1..) ? % + e
7. | Anthophora pubescens F. ? s s Al
8. | Anthophora retusa retusa (L.) ? 2 L L i
9. | Anthophora quadrimaculata (PANz.) -+ + -+ + L
10. | Hucera interrupta BAER ? SIS it
11. | Bucera longicornis (L.) + e e i AL o
12. | Bucera tuberculata . A d |

skidy Mts. All the species under consideration do not appear in the Tatra
Mts. The species found in the Pieniny Mts. are distribute dthroughout Poland.
They are known from Europe, Asia and North Africa, with exception for
Anthophora quadrimaculata Pz. the range of which is restricted to South- and
Central Europe.

Five species were found throughout Poland but the Carpathians, these
are: Anthophora bimaculata Pz., A. parietina (F.), A. pubescens (F.), A. retusa
(L.) and Hucera interrupta BAER. Of these, only A. retusa (1.) is known from
Europe, Asia Minor and North Africa, so it is supposed to occur in the Pie-
niny Mts. The remaining species are southern or south-eastern elements in
the fauna of Poland.

A. borealis Mor. is a taiga-element in the fauna of Poland, Bucera tuber-
culata F. is a south-European species.

2. Distribution of the genera Clisodon PATTON, Anthophora LATR. and Eucera
Scop. (Anthophorinae) in the Carpathian Range

Some information concerning the distribution of the subfamily Awnthopho-
rinae in the Carpathian Range is to be found in the. papers of WIERZEJSKI
(1874), SNIEZEK (1910), JAQUET (1897, 1900), MOSCARY (1874, 1918) and Mo-
CczZARY (1947). However, the foremost papers are those by Juca (1944, 1950,
1954, 1958) who worked out the group under consideration in Roumania.
The papers of JucA makes an attempt ona zoogeographic analysis of thed iscus-
sed genera in the Carpathian Range easier. This also helps us in giving
the characters of the Pieniny species in relation to those in the whole of
the Carpathian Range. The distribution of the Anthophorinae in the Carpathian
Range is shown in table XVII. Of thirty-one species recorded from the Car-
pathian Range, ten species are widely spread, most probably, throughout
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the region under consideration, being distributed in Europe, Asia and some
of. these also in North Africa. The largest group, comprising seventeen species,
is that of southern and south-eastern species inhabiting the Transylvanian
Alps, Transylvania and the East Beskidy Range. Of these, Anthophora
aestivalis (Pz.), A. bimaculata Pz., Bucera interrupta BAER and /. tuberculata F.
appear also in the lowlands of Poland; they belong to the sub-Mediterranean
group of species. Moreover, A. aestivalis (Pz.) has been found in the Pieniny
Mts. what indicates that the occurrence of some other species of this group
in the Pieniny Mts. may be expected. Seven species found only in the Tran-

Table XIX

The distribution of the genera Clisodon PATTON, Anthophora LATR. and Hucera Scop. in the
Carpathian RANGE

‘ i

: No. Species 1 el | 1 v 1 ¥ | v

|

; : e |

| 1. | Clisodon furcatus (Pz.) i | + o+ - 4

3 2. | Anthophora acervorum acervorum (L.) + ‘ fa Gl s

| 2a.| Anthophora acervorum squalens DOURS | e ! ] %

| 3. | Anthophora aestivalis (Pz.) e + + ?

4. | Anthophora biciliata Lep. |

| 5. | Anthophora bimaculata Pz. el | ? ? -+

| 6. | Anthophora borealis Mox. 1 o ? = ?

I 7. | Anthophora crassipes LEP. ' -+
8. | Anthophora crinipes SMITH. \ ? +
9. | Anthophora dufouri LEp. 1 | | e
10. | Anthophora mucida GRIBODO ! ‘ oL
11. | Anthophora parietina parietina (F.) el S
12a.| Anthophora parietina fulvocinerea (DOURS) | ‘ ? + +
12. | Anthophora podagra LEP. e ? ?
13. | Anthophora pubescens F'. ] 4+ + -+
14. | Anthophora retusa retusa L. ? ? ? <AL +
15. | Anthophora robusta KLUuG +
16. | Anthophora quadrimaculata (Pz.) - -+ + Iy +
17. | Bucera caspina MOR. ? + |+
18. | Bucera cinerea LEP. -+ el
19. | Hucera clipeata ERICHS. F S ==
20. | Eucera dalmatica LEP. ? + ?
21. | Bucera eucnemides DOURS ? -+ B
22. | Bucera excisa Mosc. I+
23. | Bucera interrupta BAER. ? + Lo
24. | Bucera longicronis (1..) 4+ 4 + + +
25. | Bucera migrifacies LEP. ? E +
26. | Bucera nitidiventris Mosc. S 5F e
27. | Bucera pollinosa SMITH -+ -+ 2
28. | Eucera parvicornis Mosc. -+ ? +
29. | Bucera seminuda BRULLE e
30. | Hucera taurica MOR. 4+ ? +
31. | Bucera tuberculata F. ? + e
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sylvanian Alps are south-European elements. It is of interest to note
that none of these species has as yet been reported from Podolia. The Po-
dolian members of the Anthophorinae belong to a group of species inhabiting
the Transylvanian Alps, Transylvania and the East Beskidy Range. Only
one subspecies, namely, Anthophora parietina parietina (L.), distributed in
North- and Central Europe, is restricted in the Carpathian Range to the West
Beskidy Range (according to available data). The Transylvanian Alps,
Transylvania and probably the East Beskidy Range are in habited by another
subspecies, A. parietina fulvocinerea (DOURS.). A. aecervorum acervorwm (L.)
inhabiting North- and Central Europe, was found at 1900 m. altitude in the
Transylvanian Alps (MoscAry, 1918), whereas A. acervorum squalens DOURS,
a south-eastern European subspecies, was found in Transylvania, thus it
may be expected to occurin the Transylvanian Alps and the East Beskidy
Range.

The data pertaining to the vertical distribution of the south European
species in Transylvania are to be found in a paper by MoscAry (1947), how-
ever, they are too scanty to give an extensive analysis of that matter. Species
on the northern edge of their range, in the mountains, are likely to
appear there at low altitudes. On the other hand, species distributed in North-
and Central Europe, would probably to be found in the mountainous regions
of South Europe. However, such a theory is confirmed in practice by only
a few species e.g. A. acervorum acervorum (L.) or H. tuberculata F. The latter
species was found by MoczAry in Transylvania at 300—600 m. altitude. We
known that the Amnthophorinae are absent from the Tatra Mts. The presence
of some members of that subfamily proved only in the neighbouring
environments of the Tatra Mts., as Zakopane, Gubatéwka (foot hills of the
Tatra Mts.) and Nowy Targ. These are Clisodon furcatus (Pz.), A. quadrima-
culata (Pz.) and FH. longicronis (L.).

3. A zoogeographic characteristics of the species of the genera Bombus LATR.
and Psithyrus Lrp. in the Pieniny Mits.

So far, nineteen species of the genus Bombus LATR. and seven species of
the genus Psithyrus Lep. have been found in the Pieniny Mts. Of members
of the genus Bombus LATR., two are mountain species, ‘B. elegans SEIDL and
B. mastrucatus GERST. (according to PrrTionNt, 1942). The former was found
by Noskiewicz in the Tatra Mts. (1920), in Gubaléwka by DYLEWSKA (1958)
and in Raba Wyzna (West Beskidy Range) by STOBIECKI. B. mastrucatus
GERST. is known from Gubaléwka and the Tatra Mts; in the Tatra Mts. the
species was observed in the alpine meadows zone. The remaining species of
the genera under consideration are widely spread in Europe, Siberia, Asia,
and some of these are distributed throughout the Palaearctic Region.

The distribution of the members of the genera Bombus LATR. and Psithy-
rus LEP. in the Carpathian Range is shown in table XX. All the species found
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in the Pieniny Mts. are also known from the West Beskidy Range. Four
species, namely, B. pyrenaeus PER., B. jonellus (K.), P. norvegicus Sp. SCHN.
and P. meridionalis RIcH., inhabiting the Tatra Mts. have not as yet been
found in the Pieniny Mts. B. pyrenaeus PER. was found also on the top of
Babia Goéra in the West Beskidy Range (leg. PAWLOWSKI, det. DYLEWSKA).
This species does not appear in the low altitudes in the Carpathians. B. jo-
nellus K. and P. norvegicus SP. SCHN. should be found in the Pieniny
Mts., since the former has been found in the region of Krynica (leg. KaAruU-
Sc18skI, det. DYLEWSKA) and the latter was reported only from the Czecho-
slovakian Tatra Mts. — So far, two species known from the West Beskidy
Range, namely, B. laesus Mor. and B. muscorum (F.), have not been found
in the Pieniny Mts. The former species is known in Poland from its central
and northern regions and the southern slope of Babia Gdra (leg. STOBIECKT),
and the latter is widespread in North- and Central Poland up to Krakdow.

Table XX
The distribution of the species of the genus Bombus LATR. in the
Carpathian Range

| [
| No 1 Species | I ! IOy SN

i |
1. | Bombus hortorum (1..) S E ar ; Al l f i I
2. | Bombus ruderatus (F.) i el % ? ?
3. | Bombus argillaceus (Scor.) : 7 4L ?
4. | Bombus subterraneus (l..) |+ e + + -
5. | Bombus distinguendus MOR. -+ 4+ 4 ? 7 di
6. | Bombus fragrans (PALL.) G ? o
7. | Bombus pomorum (PANz.) + AL I -+ + ?
| 8. | Bombus elegans SEIDL. + it e e e 7
| 9. | Bombus mucidus GERST. | ? + ?
| 10. | Bombus agrorum (F.) L di il o L
' 11. | Bombus humilis (1LL.) + e -+ + +
| 12. | Bombus muscorum (F.) L 1 +
i 13. | Bombus laesus MOR. : + ? ? +
| 14. | Bombus ruderarius (MUTLL.) e [ S i L o0
. 15. | Bombus silvarum (L.) - = + + HE AL
| 16. | Bombus equestris (F.) =+ + ? ? +
| 17. | Bombus bureschi Prrr. j g
| 18. | Bombus alpinus (L.) 1 +
19. | Bombus confusus SCHCK. + ? + +
| 20. | Bombus lapidarius (L.) + =F i S S -+
i 21. | Bombus soroeensis F. + + 2 == + +
22. | Bombus jonellus (K.) e 4 ? -+ 7
23. | Bombus pyrenaeus PER. + + 1 % -+
24. | Bombus pratorum (L.) + =+ i Sl = S5
25. | Bombus hypnorum (L.) + + 9 i S a2
{ 26. | Bombus terrestris (L.) + + t i e =t
| 27. | Bombus lucorum (L.) + -+ -+ + - +
28. | Bombus mastrucatus GERST. g [ AL + + 4+
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Bombus argillaceus Scop., quoted by WIERZEJSKI (1874) and NOSKIEWICZ
(1938) from Podolia, may be expected to occur in the East Beskidy Range,
since this species is known also from Transylvania. B. fragrans (PALL.) was
found by WIERzEJSKI at Sambor (West URSS). B. pomorum (PANz.) and B.
elegans SEIDL are supposed to appear in the Transylvanian Alps, since the
two are reported from the Bucharest region. B. mucidus GERST. was quoted
by KNECHTEL (1955) from Transylvania. B. jonellus (K.): I have identified
some specimens from the Krynica region (coll. KApuSciXskr). The male and
female specimens of B. pyrenaeus PHR. coming from the Czarnohora Mts.
have been found among a series of B. pratorum (L.) collected by FUDAKOWSKT
(det. DYLEWSKA). One male from Czarnohora determined in the FUDAKOWSKI
collection to be B. terrestris (L.) obviously belongs to B. lucorum (L.) (det.
DYLEWSKA).

Table XXI

The distribution of the species of the genus Psithyrus Lup. in the
Carpathian Range

No. Species I IT 111 v v VAL |
ok , “a

1. | Psithyrus vestalis (I'OURCR.) - { 4+ oL 9 9 L
2. | Psithyrus bohemicus (SEIDL.) -+ ; -+ + ? L e
3. | Psithyrus rupestris (F.) e ean =t ? g e
4. | Psithyrus campestris (PANz.) = + o s ?

5. | Psithyrus barbutellus (K.) | + | + -+ ? ?

6. | Psithyrus mawxillosus (KLuc.) ‘ | (e ? 4+
7. | Psithyrus silvestris (LEP.) e L+ +

8. | Psithyrus norvegicus Sp. SCHN. i+ | Pl g
9. | Psithyrus quadricolor LEP. -+ “ + ? j,

10. | Psithyrus meridionalis RicH. JTL ? e

P. maxillosus (KLuG) was found in the Prague region in Czechoslovakia.
P. quadricolor Lep. and P. globosus Ev. from the FUDAKOWSKI collection have
been identified by the present author to be obviously members of P. silvestris
(LEP.). :

4. The fauna of the genera Bombus LATR. and Psithyrus L.p. in the Pieniny Mits.
in relation to that fauna in the Carpathian Range

The faunistic evidence in the Pieniny Mts. has proved the fauna of the
genera Bombus LATR. and Psithyrus LEP. to be rather similar to that in the
West Beskidy Range. All the twenty-two species of the genus Bombus LATR.
and nine species of the genus Psithyrus LEP. that are found in the Carpathian
Range appear to be distributed throughout that region, with exception of
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species with range restricted by the vertical distribution. Thus, Bombus py-
renaeus PER. is absent from the Pieniny Mts., further, some species living
in the West Beskidy Range, viz. B. ruderatus (F.), B. humilis (ILL.), B. laesus
MOR., B. equestris (F.) and B. confusus SCHCK., do not occur in the Tatra Mts.
Most species inhabiting the West Beskidy Mts., namely twenty-one species
of the genus Bombus LATR. and five members of the genus Psithyrus Linp.,
are distributed throughout the Carpathian Range being there the most nu-
merous in species component of its fauna. Four species, viz. B. ruderatus (F.),
B. barbutellus (K.), P. quadricolor Lepr. and P. meridionalis RicH, have as
yet been observed only in the West Beskidy Mts. However, these species are
expected to occur also in the East Beskidy Mts. and in Transylvania. Thus,
they would have a rather similar distribution to that of B. jonellus (K.) dis-
tributed in the East Beskidy Mts. and in Transylvania. The East Beskidy
Mts. and Transylvania were reached by some Pontic, Pontic-Turkmen and
European elements which are absent from the West Beskidy Range by reason
of the climatic conditions. These are: B. argillaceus (Scor.), B. fragrans (PALLL.),
B. muscorum (F.) and P. maxillosus (KLUG.). — B. bureschi Prrr. and B. alpi-
nus (L.) have as been observed only in the Transylvanian Alps. KNECHTEL
(1955) does not quote B. alpinus (L.) from the Transylvanian Alps and its
occurrence there is considered by the present author to be rather doubtful.
B. mucidus GERST. is as yet known only from the Siebenburg Alps from where
was reported by MoSCARY (1947); this species is known from the Alps,
Jura, the Balkans and from the Pyrenees.

V. AN ECOLOGICAL CHARACTERISTICS OF THE APIDAE OF THE PIENINY MTS.

1. Species of the genera Eucera Scop., Clisodon PAaTToN and Anthophora 1LATR.
in the Pieniny habitats

Table XXII

) 1 Habitat

| No. “ Species Famms e pamnae s o
1 ‘[ & U ! v ] V i VAL AL 'VIII
ey = B e
| 1. | Bucera longicornis (L..) \ | + ‘ + |+ ’ 4 ‘ it ' 5

! 2. | Clisodon furcatus (Pz.) ! } 1 t e i

| 3. | Anthophora quadrimaculata (Pz.) | | ‘r ‘ | J }

‘ 4. | Anthophora aestivalis Pz. | } ! ‘ } ‘ ot ‘

| 5 ! Anthophora acervorum (1..) ! | : | + l i 1 i |

As can see from the table X XII, only one species, K. longicornis (L.) has
been observed in the northern slope (II). It has been collected in large quan-
tities on Trifolium L. in the fields at Sromowce Nizne (VII). C. furcatus (Pz.)
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and A. acervorum (L.) have been taken in screes (VI), meadows (V) and in
glades of southern slopes. The former species has been observed on Campa-
nula L. and the latter on Primula elatior L. and Taraxacum L. In spite of the
occeurrence of these plants in the northern slope of the Pieniny Mts. neither
O. furcatus (Pz.) nor A. acervorum (L.) have been found there. The
absence of some species from the northern slope of the Pieniny Mts. can be
explained by the vertical distribution of those in the Pieniny Mts. and the
Tatra Mts. However, judging by the distribution of . longicornis (L.) which
has been found in the northern slope of the Pieniny Mts. and on the top of
Gubatowka (Noskiewicz, 1920), the occurrence of this species in the lower-
forest-zone of the Tatra Mts. is to be expected. Of the remaining species,
A. quadrimaculata (Pz.) is supposed to oceur in the northern slope of the Pie-
niny Mts. and in the lower-forest-zone of the Tatra Mts., since this species
is reported from the top of Gubatéwka.

2. The ecological observations on the genera Eucera Scor., Clisodon PATTON
and Anthophora T.ATR.

Table XXIII
Phenology of the genera Fucera Scop., Clisodon ParTox and
Anthophora LATR. *)

| Time of appearance
| No. Species - ; -
111 1 v ‘ A VI 1 VII | VIII | IX
{ | | | |
1. Fucera longicornis (1..) !"""—j_ """'I__“""“— "" i
2 Clisodon furcatus (Pz.) | %_ s bt e et
3. Anthophora quadrimaculata (Pz.) | ! \ i _‘{’__ 5 B ey |
4. Anthophora aestivalis Pz. g |:_____' BEE
5. Anthophora acervorum (1..) R ""‘“"“'T.‘_’I_: ’ 1
!

*) The period of the occurrence of the individual species in the Pieniny Mts. is marked
with a continuous line, that in Central Poland with an interruped line.

We have satisfactory data to state that the time of the appearance of
1. longicornis (L.) and O. furcatus (Pz.) in the Pieniny Mts. is longer for a two
weeks period than that in Central Poland (as shown in table XXTIII). The available
data for the remaining species are too scanty to state any certain opinion.

3. The species of the genera Bombus LATR. and Psithyrus Lirp. in the Pieniny
habitats

As can see from the table X X1V, eleven species of the genus Bombus LATR
and six species of the genus Psithyrus Lup. have been found on both northern
and southern slope of the Pieniny Mts. All these species are most aboundant
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in the region in question. PITTIONT (1942) considers them to be various forest-
steppe elements. Seven species of the genus Bombus LATR. and only one member
of the genus Psithyrus LEP. has been found exclusively in the southern slopes.
Most of these species are rarities in the Pieniny Mts. being known from there
by only one or few examples. . However, such species should also appear
in the northern slopes of the Pieniny Mts. as they inhabit forest and meadows,
and, moreover, were found in the Tatra Mts. or at their foot region. These
are: B. ruderatus (F.), B. distinguendus MOR., B. pomorum (PANZ.), B. humilis
(Itr.) and P. quadricolor LEp. Further species that have been found only in
the southern slope are B. equestris (F.) and B. elegans SEIDL The former is
a steno-steppe element (Prrrriont, 1942); it has been found in the Pieniny
Mts. only in the fields at Sromowce Nizne (most probably this species does

Table XXIV

Distribution of the species of the genera Bombus LArTr. and Psithyrus Lep. in the
Pieniny Mts.

| 1 | Habitat |
| No. 1) Species e : - : |
i ; i } 11 | III ‘ v | Vv \ VI “ VII }\’HI
1“ e 1 | « 1 e
' 1. | Bombus hortorum (L.) ‘ iz “ e ‘ 5 ‘\ R S [,;,
| 2. | Bombus ruderatus (F.) [ : e | | ‘ ‘
| 3. | Bombus subterraneus (L.) : ‘ | \ |E e ‘ Al ! ‘
s ‘ Bombus distinguendus MOR. ; | ’ L ‘
] 5. | Bombus pomorum (Pz.) \ { 1 s | } |
| 6. | Bombus elegans SEIDL 1 1 ‘ Pl + |
P | Bombus agrorum (F.) el o L ol e i

8. | Bombus humilis (ILL.) 1 | | e L e

9. | Bombus ruderarius (MULL.). } 1 + | 1 1l E

10. | Bombus silvarum (I..) 1 it | o g L

11. | Bombus equestris (I.) ; ‘ | ' \ L
} 12. | Bombus confusus SCHCK. “ | &
| 13. | Bombus lapidarius (1..) [ oo e e Al
‘1 14a., Bombus soroeensis I'. soroeensis I. | 15 + ' -+ + 4t I

14b. | Bombus soroeensis proteus GERST. | F S 5t ‘

15. | Bombus pratorun (1..) | + | + S = i |

16. | Bombus hypnorum (L.) iy + 4 f + il a0

17. | Bombus terrestris (l..) } A + -+ 8 S e e

18. | Bombus lucorum (Li.) ‘ e e -0 ! Flo+ |+

19. | Bombus mastrucatus GERST. i il e ) 0 i

20. | Psithyrus vestalis (FOURCR.) i S L

21. | Psithyrus bohemicus (SEIDL.) 1 e B i i

22. | Psithyrus rupestris (I'.) 1 i a4 ot o -

23. | Psithyrus campestris (Pz.) { e e St

24. | Psithyrus barbutellus (K.) J ! e L G

25. | Psithyrus silvestris LEP. ’ ; -+ = L AL L

26. | Psithyrus quadricolor LEp. i [ -+ +
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not live in the norther slope as confined to xerothermic habitat and not occur-
ring in the Tatra Mts.). The latter species has been found in the southern
slope up to the meadows lying on the tops. It should ocecur also in
the northern slopes of the Pieniny Mts. where its parasite occurs, Psithyrus
barbutellus (K.). Moreover, B. elegans SEIDL appears in the upper forest-zone
in the Tatra Mts. (NosKIEWICz). A rather noticeable species is B. confusus
SCHENCK. found in a locality at the foot of the Pieniny Mts. Most probably it
is absent from the proper range of the Pieniny Mts. (especially with regard
to the northern slope), since it has not as yet been found in the lower forest-
zone of the Tatra Mts. and in the neighbour regions.

As can be seen from the above considerations, the Pieniny Mts. and their
neigh- bour regions show a vertical differentation of the fauna. As an example of
this are the two species mentioned, viz. B. equestris (F.) and B. confusus SCHCK.
the range of which in the Pieniny Mts. is not extended beyond the foot of this
region, whereas other species appear in the glades, forests and screes. —
The reason for the greater number of species appearing in the southern slope
is in close relation with the abundance of the individual species in the Pieniny
habitats respectively.

It must be noted here that none of the Pieniny species of the genus Bombus
LATR. is confined to one or two habitats in the region in question (of course
with exception of rare species which are discussed above). It is also of interest
to note that there are no qualitative differences with regard to the habitats
Nos. IV and V. B. humilis (ILL.) is an exception here, however, this species
should to be found in the habitat IV. On the other hand, the number of
observed specimens is rather different with regard to respective habitats.

The number of observed specimens that is shown in the table XXV depends
on the season of the year as well as on the number of flowering plants that are
visited by the species considered. These two factors are the foremost of those
determining the number of specimens of the bumble-bees.

Table XXV

Habitat
I 1 specimen every 30—50 m. (observation made chiefly in early spring)
11 1 specimen every 1—15 m.
11T 1 specimen every !/,—6 m. i
IV up to 20 specimens in a square meter (observation made in August) 5
v 1--3 specimens in a square meter in environments rich florally |
VI | 1 specimens every 1-—10 m.
VII 1-—3 specimens in a square meter in environments rich florally
VIII 1 specimen every 1—15 m.

In early spring the Bombus-species can be observed chiefly in moist wooded
environments where such species as Saliz L., Pulmonaria L., and others
are flowering. The quantitative relations of the Bombus LATR. fauna
in the woods in the northern slopes of the Pieniny Mts. resemble those observed
in the Tatra Mts. (DYLEWSKA, 1958). The thick woods in both the Pieniny

Acta Zoologica nr 14
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Mts. and the Tatra Mts. are poorest in species of the genera Bombus LATR.
and Psithyrus LEP. In July and August the flora in the Pieniny Mts. is
richest and the insects considered are most aboundant in specimens. Even
the species typical of wooded localities leave the wood and gather in enor-
mous numbers in glades and meadows. The most largest numbers of specimens
are observed in the top glades. The growing there reach in this period up to
1 m. of height. I have observed the flowers of Centaurea L., Carduus L. or
Ciwrsium MILL., visited by several males at the same time. The workers and
queens gather the nectar chiefly on the leguminous plants such as Coronilla
varia L., Medicago falcata L., Salvia L., Lotus corniculatus L., Ononis L. and
others. Fewer of specimens have been observed in the meadows of the southern
slopes extending from Nowa Gora to Czorsztyn. This is due to the poor flora
growing among the cultivated fields and devasted by the cultivation. It must
be noted that on the top of Nowa Gora, which is a striet reservation, up to ten spe-
cimens in a square meter have been observed. The number of specimens obser-
ved in the habitats Nos. I1I, 1V and VIII depends on the richness of the flora,
whereas the fauna of the Bombus-species of the northern slopes is rather poor
in spite of a considerable number of plants that are visited by the respective
insects. Such a phenomenon may be due to the special microclimatic conditions
existing in the northern slopes or to the mowing of meadows. Judging by the
observations made in the Tatra Mts. the bumble-bees are very hardy to
the severe mountain climate. Despite this, the number of specimens of
bumble-bees observed in the Tatra Mts. during strong winds, cold days or
in poorly lighted environments was much lesser than during the time of
suitable atmospherical conditions. Thus we may understand why bumble-
bees show preference to the well insolated and warm southern slopes.
Moreover, the meadows of the northern slopes are very poor in flora after
the mowing, whereas the southern slopes have a considerable number of lightly
or uncultivated areas and strictly protected meadows where the insects can
feed over the whole time of their appearance. Thus, the lesser number of species
that have been observed in the northern slopes of the Pieniny Mts. is under-
standable. Due to these facts the material collected in the southern slopes
is very rich in specimens and shows several rare species found in one or a few
specimens each.
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STRESZCZENIE

Badania nad faung Apoidea Pienin prowadzono w latach od 1957 do 1961.
Opracowanie tej grupy w Pieninach bylo wazne, poniewaz brak takiego w li-
teraturze faunistycznej, a ponadto ze wzgledu na wyjatkowe stanowisko tego
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pasma w luku karpackim. Znaleziono tam bowiem nie tylko gatunki szeroko
rozsiedlone w Europie, gorskie, boreo-alpejskie, lecz takze poludniowe i po-
tudniowo-wschodnie. W literaturze florystycznej i faunistycznej dyskutowano
nad pochodzeniem tych gatunkéw. PAWLOWSKI (1924), PAWLOWSKA (1953)
i StrAcH (1918) uwazajg gatunki endemiczne znalezione w Pieninach za relikty
z plejstocenu, a moze nawet z pliocenu. Jednak wiekszo$é zoologéw (KUNTZE
1934, KuNTZE 1 NOSKIEWICZ, 1938) nie znajduje w Pieninach endemitow
i przyjmuje, ze naptyw gatunkow cieplolubnych odbywatl sie w cieplym okresie
polodowcowym.

Niniejsza praca zawiera opracowanie dwoch rodzin Apoidea, a mianowicie
Megachilidae i Apidae.

Ogoélem zlowiono w Pieninach 39 gatunkéw Megachilidae (w Polsce znanych
jest 80). Nowe dla fauny Polski sa: Chelostoma ventralis SCHLETT., Osmia
andrenoides SPIN., Coelioxys alata Lep. i C. lanceolata NyL. Ponadto wyka-
zano 15 nowych gatunkow dla Karpat Polskich. Megachilidae reprezentowane
s w Pieninach przez dwa gatunki gorskie (Anthidium montanum MOR. i Osmia
villosa SCHOK.), trzy boreo-alpejskie (Osmia parietina Curr., Megachile ni-
griventris SCHOK. 1 Coelioxys lanceolata NYL.), siedem tajgowych, osiem ga-
tunkéw o pochodzeniu potudniowym i poludniowo-wschodnim, a pozostale
(19) nalezg do szeroko rozsiedlonych w Europie lub nawet w Azji i w Afryce
pénocnej. Weréd gatunkéow cieplolubnych wyrézniono takie, ktére wyste-
puja az po Polske poélmocna [Chelostoma distinctum STOCKH., Osmia cerin-
thidis MOR., O. spinulosa (K.), Megachile ericetorum LEP.] oraz znalezione
wylgeznie w Pieninach (Chelostoma ventralis SCHLETT., Osmia andrenoides SPIN.
i Coelioxys alata Lep.). Najblizsze stanowiska tych ostatnich znajduja sie
w poludniowo-wschodniej Czechostowacji (Stowacja) oraz na Podolu jarowym.
Gatunki te przybyly najprawdopodobniej z Czechostowacji przez obnizenie
Karpat w rejonie Magury Spiskiej lub przezdoline Popradu. Endemitéw nie stwier-
dzono i mozna przyja¢ zgodnie z pogladem KunNTzEGO (1934), ze gatunki te
dotarty do Pienin w cieplym okresie polodowcowym. Rozwazania nad faung
Megachilidae Karpat pozwolity wyrdéznié¢ nastepujgce grupy: 1) zamieszkujgce
caly tuk Karpat, 2) znane tylko z Beskidu Zachodniego, 3) wylgeznie tatrzan-
skie, 4) tatrzansko pieninskie (Anthidium montanum MOR.), b5) wystepujace
w Beskidzie Wschodnim, Siedmiogrodzie i Alpach Transylwanskich, 6) wy-
kazane wylacznie z Alp Transylwanskich, 7) cieplolubne gatunki wykazane
wylgceznie z Pienin i Alp Transylwanskich lub wylgcznie z Pienin (Osmia
andrenoides SPIN., Chelostoma ventralis SCHLETT. i Coelioxys alata LEP.). Ostatnia
grupa charakteryzuje Pieniny jako $rodowisko kserotermiczne, wyjatkowe
w chlodnym Beskidzie Zachodnim.

Obszar Pienin podzielono na nastepujgce Srodowiska: I. lasy zboczy pol-
nocnych, II. 1gki zboezy péinocnych, III. lagy zboczy poludniowych, IV. po-
lany $rédle§ne masywu Trzech Koron, V. laki zboczy poludniowych, VI. piargi
i skalki zboczy poludniowyck, VII. pola i lgki uprawne, lezace u podnéza
zboezy poludniowych, VIIL. pierscien wiklin nadrzecznych nad Dunajcem
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i Krosnica. Wszystkie gatunki z rodziny Megachilidae lowiono po stronie po-
tudniowej Pienin. [Osmia rufa (L.) zostala znaleziona takze u podndza zboczy
pélnoenych (VIII)]. Cechg charakterystyczng rozsiedlenia tej rodziny jest
ponadto zwiazek z najcieplejszym Srodowiskiem, a mianowicie ze skalkami
i piargami (Tab. 13). Tylko czterech gatunkéw nie obserwowano w tym gro-
dowisku. Bogactwo gatunkéw tlumaczy tu specyfika mikroklimatu i bogata
flora. 17 gatunkéw wykazano wylacznie na piargach i skatkach, najciekawsze
z nich sg nastepujace: Anthidium montanum MoR., Chelostoma vetralis SCHLETT.,
Osmia spinulosa (K.), Coelioxys alata FORST. i C. lanceolata NYL. Wylgcznie
w Srodowisku V i VI lowiono cztery gatunki: Anthidium manicatum (L.), A.
strigatum LATR., Megachile versicolor SM., M. nigriventris SCHCK. oraz Osmia
rufa (L.), ktérg ponadto znaleziono u podnéza pémocnych zboczy. Nieobecnosé
tych gatunkéw w Srodowisku IV tlumaczy czeSciowo brak odwiedzanych
przez nie roslin. [Osmia rufa (L.) — Saliz sp., A. manicatum (L.) — Stachys
germanica L.]. Nowg dla Polski 0. andrenoides SPIN. wraz z piecioma innymi
gatunkami lowiono w Srodowiskach IV, V i VI. Tylko dwa gatunki [ M. wil-
loughbiella (K.) i M. ligniseca (L.)] wystepuja takze w lesie po poludniowej
stronie Pienin.

Najwczesniej, bo juz w kwietniu pojawia si¢ w Pieninach Osmia rufa (L.).
Nastepnie dopiero w drugiej polowie maja siedem gatunkéw, a miedzy nimi
Osmia andrenoides SPIN. (pelny okres jej pojawu trwa od polowy maja do
polowy sierpnia). Wiekszo$¢ gatunkoéw (20) obserwuje sie w czerweu, co jest
zwigzane z porg zakwitania roslin zywicielskich. Nieliczne gatunki obserwo-
wano jeszcze we wrzesniu (Tab. 15).

Na 31 gatunkéw z rodziny Apidae zlowionych w Pieninach, pie¢ przypada
na rodzaje Olisodon PATTON (1), Anthophora LATR. (3) i Hucera Scop. (1).
W Polsce wykazano 12 gatunkéw z tych rodzajéw. Gatunki znalezione w Pie-
ninach naleza do szeroke rozsiedlonych w Kuropie, Azji i Afryce pdinocnej,
zasiedlaja one najprawdopodobniej caly tuk karpacki, nie znaleziono ich jednak
w Tatrach. W Pieninach odwiedzaja rosliny wylgcznie po stronie poludniowej,
z wyjatkiem Fucera longicornis (L.), obserwowanej takze po stronie péinocnej.
Gatunek ten wobec tego moze byé znaleziony w dolnym reglu Tatr. Gatunki
z wymienionych rodzajow pojawiajg sie w Pieninach w drugiej polowie
kwietnia [Hucera longicornis (L.)], a sa jeszcze aktywne w sierpniu [Clisodon
furcatus (Pz.), Anthophora quadrimaculata (Pz.)]. Pozostale 26 gatunkéw z tej
rodziny przypada na rodzaje Bombus LATR. (19) i Psithyrus Lup. (7). Dwa
z nich to gatunki goérskie (B. elegans SEIDL. i B. mastrucatus GERST.), a Po-
zostate sa szeroko rozsiedlone w Europie, Syberii, na wielkich przestrzeniach
w Azji lub w calej Palearktyce. Wszystkie gatunki wykazane w Pieninach
zasiedlajg caly tuk karpacki, przy czym ubozsze sa od Beskidu Zachodniego
0 wysokogorskiego B. pyrenaeus PER. oraz cztery inne gatunki. 11 gatunkéw
trzmieli i 6 gatunkéw trzmielcéw lowiono po obu stronach (péhocnej i po-
ludniowej) gtéwnej grani Pienin. Wiekszo$é pozostatych gatunkéw moze byé
znaleziona  takie na zboczach pémocenych. Tylko dwa gatunki [B. equestris
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(F). i B. confusus SCHCK.] sg zwigzane z najcieplejsza partia Pienin. Pierwszy
to element wylgcznie stepowy (Prrrionr 1942), a drugi znany dotad z Nizu
Polski, Beskidu Wschodniego i Alp Transylwanskich. Duze réznice w ilo§cio-
wym nasileniu fauny trzmielowej obserwuje sie w poszezegdlnych Srodowi-
skach pieninskich. Najbogatsze w trzmiele i trzmielce okazaly sie polany
srédlesne masywu Trzech Koron (IV), gdzie notowano w sierpniu do 20 oka-
z6w na 1 m?, a najubozsze lasy zboczy polnocnych, w ktérych tylko wiosng
obserwuje si¢ nieliczne trzmiele (co 30—50 m jeden okaz). :

Pozostale rodziny Apoidea zostana opracowane przy udziale prof. dra J. No-
SKIEWICZA. :

PE3SIOME

HccnepoBanus dayner Apoidea Ilenun npoBogunuce ¢ 1957 mo 1961 r. Msyuenue
9r0i# rpynne! B IleHnHax ObLIO Ba)KHBIM BBH/LY HEJOCTAaTKA TAKOBOIO B (payHUCTUUYECKOM
JIATEPATYPE, KPOME TOrO M3-3a UCKJIIOUHUTEJIBHOTO JIOJIOYKEHHUsI 9TOrO I05ICA B KApIIaTCKOM
ayre. Hapsmy ¢ BuJamMu IUMPOKO pacHpOCTpaHEHHbIMH B EBpome, Kak ropHble, 60-
peaIbHO-aJIbIIMACKIE, HAaWAEHbl TaM TAK)Ke BUIBI IOKHBIE W IOroBocrousnie. O mpo-
HCXOYKIECHUM 9TUX BUJIOB BeJach JUCKYCCHsA B (DIOPUCTHUECKONM ¥ (hayHHCTHUECKON
qmreparype. Pawrowskr (1924), Pawrowska (1953) u Sracu (1918) omumemuueckue
BuAbl HaiiienHble B IleHMHAax cuuTaOT peNMKTAaMH M3 IUIEicToleHa b0 [marke H3
mwmonena. Opuaxo, 6ospmuHCTBO 300510r0B (KuntzE, 1934, KuntzE u Noskiewicz
1938) He HaXOAAT OHIEMHUKOB B IleHMHAX M CUMTAIOT, UTO HAIUIBIB TEIUIOIIOOHBBIX
BHJIOB NIPOMCXOJHJI BO BPEMsI TEIUIOTO IIOJIEHUKOBOIO IIEPUOJA.

Hacrosimass paora COOEPIKAT u3yueHUe IBYX ceMeHMcTB Apoidea a umenno Mega-
chilidae n Apidae.

B obwem noiimano B Ilenunax 39 sunoB Megachilidae (B Ilombmie ussecrHnr 80
Bugos). Hoeeimu poust dayusr Ilonemm  siisttoresi: Chelostoma ventralis SCHLETT.,
Osmia andrenoides SpiN., Coelioxys alata Ler. u C. lanceolata NyrL. Kpome Toro
ormeyeHo 15 BunoB HOBBIX Juis1 Kapnar Ilonsckux. Megachilidae nipencrasiiens: B Ile-
HUHAX JBYMs TOpHbIMY Bumamu (Anthidium montanum Mor. u Osmia villosa ScHck.,
Tpemsa GopeanbHO-anpmuiickumu (Osmia parietina Curt., Megachile nigriventris SCHCK.
u Coelioxys lanceolata NYL.), CEMBIO TAEKHBIMU, BOCEMBI0 BHAAMU IOYKHOIO H IOrO-
BOCTOYHOI'O IIPOMCXOXK/ICHHSI, a OCTajibHble BUABI (19) mpuHame)kar K IIMPOKO pacCIpo-
crpaHeHHbIM B EBpomne ymGo fgayke B Asum u ceBepHoit Adpuke. Cpenu Terioaro0u-
BBIX BHJIOB BBIJEJIEHBI TaKue, KOTOPBIE [JOXOIAT Ja)ke K ceBepHOM wactu Ilospium
[Chelostoma distinctus (Stocku.), Osmia cerinthidis Mor. O. spinulosa (K.) Megachile
ericetorum LEep.]. Biroxaiiiye MeCTONOJIOMEHUS IIOCIEIHUX BUIOB HAXOMSATCA B IOTO-
BocTounodt YexocnaBakuu (Crnosaxus) u B sipoBom Ilomosibe. BepositHee Bcero BUBI
ot npuum u3 Uexocnoakuu Gnaromapsi obHmKeHuro Kaprar B paifone Marypbl
Crmxckold u moymne! ITonpana. DHAEMUKOB HE OTMEUEHO M MOYKHO IIPUHSTH, COIVIACHO
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Barasagam Kynne (1934), uto Bunpl 3T pacnpocTpaHuymck B IleHMHaxX B TEIJIOM I10-
JledHUKOBOM nepuone. Aunanus dayusl Megachilidae KapnaT [an BO3MOYKHOCTh aBTOPY
BBIIEJIUTH CIIe[yIolIie Ipymmnbl: 1) sacensomue Leiyio ayry Kapmar, 2) u3BecTHble
TOJIBKO 11 3amagHoro Beckuja, 3) MCKIIIOUHMTENIBHO TAaTPEHCKUE, 4) TaTpO-TIEHHHCKUE
Anthidium montanum Mor. 5) Beictynaromue B Bocrourom Beckuie, Cemurpaze u Asbrax
TpaHCUIIBBAaHCKUX, 7) TEIUIONOONBbIE BHIBl OTMEUEHHbIE HCKIIOUMTENbHO B Ile-
HuHax 1 Ajpnax TpaHcuiIbBaHCKHX G0 MCKiountenpbHo B Ilennnax (Osmis andreno-
ides Spin., Chelostoma venjralis ScaLert. u Coelioxys alata Lep.). Ilocnennsas rpymnma
xapaxtepusyer IIeHMHBI KaK HCKJIIOUMTEIBHO KCEPOTEPMUUYECKYIO CPElly B XOJIOLHOM
Banaguom Beckupe.

Teppuropust Ilenun pasfesiena Ha ciemyromme cpeabl: 1. Jleca ceBepHBIX CKIIO-
EOB, II. myra ceBepHbIX CkJIOHOB, III. jleca ¥O¥KHBIX CKJIOHOB, IV. cpenuiiecHble 1OJI-
aapl maccuBa Tpex Kopod, V. syra IOKHBIX CKJIOEOB, VI. OCHIIM M YTECHI IOYKHBIX
ckJi0oHOB, VII. BO3genbiBaeMble IIOJISI W JIyra JIeXKAlde Yy IIOJHOMKbS IOXKHBIX CKJIO-
HoB, VIII. nosic npubpexxubix uB Haz lyuaiinem u Kpacuunei. Bce BUAbI U3 cemeicTBa
Megachilidae 6plnu nofimansl Ha oykHO¥M cropore Ilenus. [Osmia rufa (L,)] naiimena
TaKyKe y TOMHOMKbsI ceBepHbIX CcKIOEOB (VIII). XapaxTepHOH uepTOH pacceieHust
3TOr0 ceMeHCTBa SABJIACTCA TaK)Ke CBsISh C HanCoJiee TEIJION cpelod, MMEHHO C OCBIIAMHU
u yrecamu (1abs. 13). B or0lf cpefie He BCTPEUAMCh TOJIBKO JIMIUL YeThIpe Buaa. Bo-
raTCTBO BHIOB OOBACHSETCA 3/1ech creluUKoi Muxpoxapmara u Ooraroit (hopoi.
17 BuIOB OTMEUEHbI MCKJIIOUHTEJIFHO Ha OCBUISX M yTecaX, u3 HHUX HauCojee HHTE-
pecHbIMU ABNSIOTCA: Anthidium montanum Mor., Chelostoma ventralis ScHLeTT., Osmia
spinulosa (K.) Coelioxys alata Forst. u C. lanceolata NyL. VICKIIOUMTETBHO B Cpejle
V u VI ornoBneHs! ObL yeTbIpe BUja: Anthidium manicatum (L.), A. strigatum LATR.
Megachile versicolor Sm., M. nigriventris Scuck. u Osmia rufa (L.), KoTopas Obli1a Hai-
JleHa TaKyKe y TIOJHOMKBSI CEBEPHBIX CKJIOHOB. OrcyTcTBHe 9THX BuAOB B cpefe IV
OO'BSICHSIETCSL YACTHUYHO OTCYTCTBHEM IIOCELIAEMBIX WMu pacrenuit: [Osmia rufa (L.) —
Salix L. A. manicatum (L.) — Stachys germanica L.]. Hosbiit must Ioasmm O. andre-
noides SPIN. BMeCTe C IATHIO APYTUMY BBJEMU OTJIABIMBaiInCh B cpefgax IV, V u VI.
Tomexo gBa Bupa [M. willoughbiella (K.)] u M. ligniseca (L.) BBICTYNAIOT TAK)Ke B JIeCY
HA IOYKHOH cropoHe IlemmH.

Panplie JPYTHX, 4 UMEHHO y)Ke B anpesie, nosiisiercss B Ilenunax Osmia rufa (L.).
3aTeM TOJNBKO BO BTOPOH MOJIOBUHE Masi IIOSIBIISIIOTCS CeMb BHJIOB, @ Cpeiut HuX Osmia
andrenoides SpIN. (IOJIBHBIM TIEPHOM €0 IIOABJIEHUA IJIATCS C IIOJIOBUHBI Masg O IIO-
JIOBUHBI aBrycra). BomsumucrBo BumoB (20) HaOMIOZAeTCss B HMIOHE, YTO CBSA3aHO
C TIepHOOM 3aI[BETAaHMsI PAcTeHMil Ha KOTOPBIX OHM KOpMATCs. HemHorouuciensble
BUBI OTMEUEHBI elle B centsiope (taba. 15). M3 31 BumoB cemelictBa Apidae moiman-
upix B Ilennnax, msith npuxogurcss Ha popel Clisodon Patton (1), Anthophora LATr. (3)
u Eucera Scor. (1). B Ilomsmie oTmeueHo |2 BuIOB NPUHAIOKAUMX K YKA3aHHLIM
pomam. Bunpl maiifiennnle B Ilenmnax NpuHajIe)KaT K IIMPOKO PacHpOCTPAHEHHBIM
B EBpome, Asun u ceBepHOi#l Adpuxe. 3acessiIoT OHHM BEPOsITHEE BCEro ILEJyIO Kap-
NATCKyI0 Oyry, OfiHako He Haimensl B Tarpax. B Ilenunax pacTeHust IOCELIAIOTCA
MU UCKIIIOUMTEJIBHO C IOYKHOH CTOPOHBI, TONbKO Eucera longicornis (L.) BcTpedaercs
TAaK)Ke 1 HA ceBepHOH cropoHe. ITosToMy BHJ 9TOT MOMKET OBITh HAMIEH M B HIDKHHX
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yactsx jieca Tarp (regio montana inferior). Bunbl nmepeuncieHHbIX POIOB IOSBIISIOTCS
B IleHmHax BO BTOpOi mosoBuHe amnpens [Eucera longicornis (L.)] u ocrarorcst akTuB-
upmu emie B aBrycre [Clisodon furcatus (Pz.), Anthophora quadrimaculata (Pz.)].
OcTanpuble 26 BUJOB 9TOI0 CEMEHCTBA IPUXOAATCS Ha poabl Bombus LATR (19) u Psithy-
rus Lep. (7). IIBa u3 HuX 9TO TOpBBIe BUABI (B. elegans SEDL. u B. mastrucatus GERST.)
a OCTaJlbHbIE IUMPOKO pacipocrpaeHbl B Eppome, Cubupu, Ha COJBIIMX IIPOCTPAH-
crBax Asum ubo B uenoit Ilaneapktuke. Bee Bunbl oTMeuenHble B IIeHHHAX 3acesistior
LeJIYI0 KaplnarcKyio Ayry, npu uem ¢ayna Ilenun Gemuee daynnr 3anmapHoro beckwpa
Ha B. pyrenaeus PER.u uerbipe Opyrux Buza. 11 Bunos Bombus LATR. 1 6 BUOB Psithyrus
LEep. ObLIM OTJIOBJIEHBI Ha O0EMX CTOpOHAX (CeBepHOM M IOXKHOM) riIaBHOM rpanu Ile-
HuH. BOJIBIIMHCTBO OCTaJbHBIX BHIOB MOIYT OBITh HAWNEHBI TAKXKE M HA CEBEPHBIX
cknonax. Tonbko aBa Buna [B. equestris (F.) u B. confusus (ScHcK.)] cBsisanbl ¢ HauGoiee
erroi ugctiro Ilexrs. IlefEBRIH P3 BBX 970 HCKJIIOUWTEJEEO CTEITHOM OJIEMEHT
(PrrTion:, 1942), a Bropo#-u3BecTHBIM 10 cux nop ud Ilombckoit Husmennoctu, Bo-
crounoro Beckuma u Anbn TpaHCHIbBaHCKUX. Bosibluue pasiuuus B KOJIUYECTBEHHOM
n3o0miuu ayHbl mmMesIeld HaOIOAAIOTC B OTAEJIBHBIX IIEHHHCKUX cpefax. HemGosee
OoraTple IpeCTABUTEISAMU DPOJOB Bombus u Psithyrus oxasajiuch CpequiIeCHbIE TOJISTHBI
maccuBa Tpex Kopou (IV), rae B aBrycre otmedeno go 20 ocobeit Ha 1 m?2, a Haitbosee
OeIHBIMU{-)JIeCca CEBEPHBIX CKJIOHOB, B KOTOPBIX JIMIIL BECHOM BCTPEUAIOTCS €IMHUUHbIE
wmem (oguH oxsemruissp Ha 30—50 m). OcransHble cemeiicrBa Apoidea Gypmyr obpa-
Gorannl coBmectHo ¢ npod. ap M. HockeBuuem.



Plate XIV

Fig. 1. Southern slope of Trzy Korony Mt. (982 m. alt.) (habitats nos. III, V and VI), below
it Wielka Polana at Siomowce Nizne (habitat no. VIII), with fields and cultivated
meadows above .

Fig. 2. Meadows of the northern slope of Trzy Korony Mt. (habitat no. IT) in part covered
by a wood of the Fagetum carpalicum-type (habitat no. I).
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Plate XV

Fig. 3. Kosarzyska. A glade in the Trzy Korony massif (habitat no. IV).
Fig. 4. Pod Nowe. A xerocline over Sromowce Nizne with screes (habitat no. VI) and well
insolated grassy spots with flora of the Festucetum rubre mormale-type.
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