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The Bombus Latr, and Psithyrus Lep. fauna of the Polish part
of the Tatry Mountains

INTRODUCTION

The studies on the Bombus Latr, and Psithyrus Lep.
species of the Polish Tatry Mountains were started by A. Wie-
rzejski. He published in 1868 and 1874 lists of Hymenoptera
collected in Galicia in which data concerning the Polish part
of the Tatry Mountains are included. These lists were subse-
quently supplemented by J. Sniezek (1910) and J. Noskie-
wicz (1920). Thanks to these papers 14 Bombus Latr, and 4
Psithyrus Lep. species were hitherto known from the Polish
Tatry Mountains. The paper by J. Noskiewicz mentioned
above comprises besides the list of Aculeata species from the
Tatry Mountains also the considerations on their distribution
in dependence on the altitude. In a paper on the distribution
of the bumblebees in Poland (1.957) | have presented some data
concerning the Tatry Mountains, in the faunistic literature,
however, there is still no detailed investigation on the Bombus
Latr, and Psithyrus Lep. species distributed in the Polish
part of the Tatry Mountains.

I have undertaken the publication of my studies on the
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Bombus LATR. and Psithyrus LEP. species of the Tatry Moun-
tains within the scope of joint investigations organized by the
Cracow Branch of the Zoological Institute of the Polish Academy
of Science.

This paper is based on materials of Bombus LATR. and
Psithyrus Lup. species from the Tatry Mountains, the collecting
of which I have started in 1951 and continued especially inten-
sively in 1955 and 1956. During the last two summer seasons
I have collected the insects, with only short interruptions,
from April till October; thus I have been able to collect some
thousand of specimens of the Bombus LATR. and Psithyrus LEP.
species and to devote myself to phenological and biological
observations of this group of insects. Besides the Polish part
of the Tatry Mountains proper I have taken also an account
of the regio sub-montana infra (Skalne Podhale) which J. Nos-
KIEWIOZ in his work called the base of these montains. These
investigations have comprised Gubatowka, Zakopane, Los6wki,
Palenica, Poronin, Szaflary, Bukowina and Glodéwka. Materials
collected in that area were to facilitate the determination
which Bombus LATR. and Psithyrus LEP. species occurring
there do not appear in the Tatry Mountains. Collections of
Pror. DR. J. STAcH, PROF. DR R. and H. WOJTUSIAK and
Doo. Dr. J. FupAkOowSKI served me as a supplementary
material. The above mentioned collections, numbering about
300 specimens collected in the regio sub-montana infra as well
as in the Tatry Mountains are in possession of the Cracov Branch
of the Zoological Institute of the Polish Academy of Science.

After a detailed investigation and determination the ma-
terial collected proved to be sufficient to represent the faunistic
relations of the Bombus LATR. and Psithyrus LEP. species in the
Polish part of the Tatry Mountains, to undertake zoogeographi-
. cal considerations and to sum wup biological observations.

I wish to express here my warmest thanks to Pror. Dgr.
' J. SracE and Doc. Dr. J. FUDAKOWSKI for the help they

have given me, to ProOFr. DR. J. STACH, PROF. DR R. and H. WoJ-

TUSIAK and Doc. DR. J. FUDAKOWSKI for rendering me their
collections, to DR. J. Kuc for the determination of plants from
the Tatry Moutains and to MGR. A. Mionoxskr and W. Fo-
pzINSKI for the help in collecting the insects.
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I. THE FAUNISTIC RELATIONS IN THE BOMBUS Latr. AND PSI-
THYRUS Lee. GROUP IN THE POLISH PART OF THE TATRY
: MOUNTAINS

1. List of species with a detailed discussion of their occurrence

The investigated area is divided into several plant-zones
with borders running in the Polish part of the Tatry Mountains
generally on identical altitudes above the sea level. During
the collecting it was difficult to determine in each case the
absolute altitude, but relatively easy .to localize the place of
the catch of insects in a given plant-zone. Therefore besides
giving the name of each locality in tne Tatry Mountains where
the species cited below were taken I simultaneously give res-
pective plant-zones marked by following numbers;

I. regio sub-montana infra (Skalne Podhale, up to 700 m alt.)
II. regio montana inferior (Regiel dolny, 700—1250 m alt.)
ITI. regio montana superior (Regiel gérny, 1250—1550 m alt.)
IV. regio mugheti (1550—1800 m alt.)

V. regio alpina (1800—2300 m alt.)
VI. regio sub-nivalis (2300—2499 m alt.)

1. Genus: Bombus LATR.

1. B. (Hortobombus) hortorum L.
Fairly common in zone II and ITI, rare in zone I'V. Occurring
mainly in, colouration characteristic for m. hortorum L.,
in addition several male and female specimens (about
5 per cent) belong to m. corbicularis P. H.
I. Szaflary VII. 1956 (leg. J. STACH) 29 on Symphytum
sp. and Vieia sp.
Poronin 19. VIIL. 1956, 2?2 and 99 on Vicia Sp.
Poronin 7. VIIL. 1956, 92 and ¢9 on Salvia verticillata L.
Antatéwka VIII. 1956, a nest in a trunk.
Zakopane 17. VIII. 1956, ¢Q on Salvia verticillata L.
Zakopane 5. VIII. 1920, 3 (leg..J. FUDAKOWSKI).
Gubaléwka 28. VII. 1953, @9 (coll. WOJTUSIAK).
II. Dolina Kofcieliska 8. V. 1956, 22 on Crocus scepusiensis
Bora. : ;
]_*
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Przystop Mietusi 9. V. 1956 99 on Crocus scepusiensis
Bors.

Kalatowki 14. V. 1955, @2 on Crocus scepusiensis BORB.

Dolina Chochotowska 15. V. 1956, 92 on Primula
elatior L. Hirr. and Crocus scepusiensis BORB.

Dolina Kogcieliska 22. V. 1956, 99 on Primula elatior
L. HiLL.

Polana Zahradziska 26. V. 1956, 99 on Primula elatior
L. Hirr.

Dolina Olezyska 8. VI. 1956, @2 on Alectrolophus sp.

Meadow near Forestry Morskle Oko 18. VI. 1956,
@2 on Alectrolophus sp. :

Wodogrzmoty Mickiewicza 18. VI. 1956, 99 and 1 &
on Lonicera Sp.

Przystop Mietusi 10. VII. 1956, 99 on Alectrolophus sp.

Droga pod Reglami 17. VIII. 1956, 33 on Brunella sp.

Sarnia Skata 17. VIIL. 1956, 3& on Brunella sp.

Czuba Roztocka 24. VIII. 1956, 92, 99 and 33 on Gen-
tiana asclepiadea L.

Dolina Biatej Wody 24. VIIL. 1956, 99 and 33 on
Aconitum sp. and Brunella sp.

Zar 5. IX. 1956, ¢ and 33 on Chamaenerion angusti-
folium (L.)

Zar 7. IX. 1956, ¢? and 34 on Gentiana asclepiadea L.

Dolina Tomanowa 6. IX. 1956, 33 on Gentiana ascle-

piadea L.

Path to Karezmisko 11. VI. 19'56, 1 Q.0n Vaccinium
myrtillus L.

Kalacka Turnia 17. VI. 1955, 99 on Lamiwm purpu-
rewm L.

Kalacka Turnia 19. IX. 1956, 99 and 33 Aconitum
callibotryon RoHB.

Smreczynski Wierch 4. IX. 1956, 33 on Chamaenerion
augustifolium (L.) Scop. and in a wood flying
around lower parts of trees (Picea excelsa LK.).

Dolina Tomanowa 5. IX. 1956, 99 and 33 on Aconitum
callibotryon RCHB.

Zar 5. IX. 1956, 99 on Chamaenerion angustzy‘olzum (L.)
Scop.
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Kominy Tylkowe 10. IX. 1956, 99 on Aconitum calli-
botryon RCHB.

IV. Dolina Roztoki 28. VIII 1956, 99 on Aconitum calli-
botryon RCHB.

Siwe Sady 6. IX. 1956, 99 and 99 on Aconitum calli-
botryon RCHB.

Kobylarz 9. IX. 1956, 9 on Acomtum callibotryon RCHB.

Kominy Tylkowe 10. IX. 1956, 33 on Aconitum calli-
botryon ROHB.

Ciemniak 3. IX.1 956,99 on Aconitum callibotryon RCHB.

. B. (Hortobombus) ruderatus F..

L. Szaflary 30. VIIL. 1955, 4 @2 on Salvia sp. (leg. J. STACH).
B. (Subterraneobombus) subterraneus L.
Very rare, in the Tatry Mountains oceurs exclusively
m. latreillellus (K.).
I. Bukowina 28. VIII. 1955, 1 & on Huphrasia sp.
Szaflary 29.  VII. 1955, 1 @ on Symphytum sp.

II. Kalatowki 14. V. 1955, 1 Q on Crocus scepusiensis RCHB.
Kalatowki 23. V. 1956, 1 @ on Primula elattor 1. HILL.
Sarnia Skata 17. VIIL. 1956, 1 @ on Brunella sp.

III. Pod Rowienkami 31. VII. 1956, & on Carduus sp.

V. Swiniea 23. VIIL 1956, @ on Pedwulams verticillata L.

B. (Subterraneobombus) distinguendus MOR.
One of the rarest species occurring in the Tatry Mountains,
known in Polish collections as reaching only to zone I
(Podhale). :
I. Gubatéwka 17. VII. 1953 (coll. WOJTUSIAK), ¢ on
Trifolium sp. DALLA ToRRE (1878) mentions it
from the Tatry Mountains.

. B. (Pomobombus ) pomorum PANZ. £. nigromaculatus SOHMDK.

New for the Polish part of the Tatry Mountains.
ITI. Przystop Mietusi 13. V. 1955, 1 @ on Crocus scepusiensis
RoHs.

. B. (Pomobombus). elegans SEIDL.

Very rare, hitherto observed in the Tatry Mountains in
Hala Ggsienicowa only by J. Nosgrewioz (1920). Available
specimens come from zone I (Podnéze Tatr).
I. Zakopane 12. VI. 1920, (leg. FUDAKOWSKI) 1 @
Gubatéwka 14. VI. 1955, 1 Q.
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Toporowa Cyhrla 9. VIII. (NosgiEwicz 1920) 1 9.
Dolina Gasienicowa 1. IX. (NoskIEWICZ 1920) 1 3.

7. B. (Agrobombus) agrorum F. m. agrorum F.
A bumble-bee rare in the Tatry Mountains, distributed
only in zone II and IIT (Regiel).

I

i,

IIT.

Szaflary 29. VI. 1955, @2 (leg. J. STAcH).

Poronin 7. VIII. 1955, 99 on Vicia sp.

Yosiowki 14. VI. 1955, @2 on Vaccinium myrtillus L.

Gubatéowka 14. VI. 1955, @2 on Vaccinium myrtillus L.

Bukowina 15. VI. 1955, @2 on Vaccinium myrtillus Li.

Bukowina 28. VIII, 1955, 1 .

Dolina Niebieska 28. VIII. 1955, 1 9.

Glodéwka 28. VIIL. 1955, ¢9.

Dolina Kogcieliska 8. V. 1956, 2 92 on Crocus scepu-
siensis RCHB.

Zleb Stanikéw 14. V. 1955, 1 Q on Vaccinium myrtillus L.

Toporowa Cyrhla 11 and 13. VI. 1956, 92 on Vaccinium
vitis idaea L.

Kalatowki 14. V. 1955, @2 on Crocus scepusiensis RCHB.

Yiysa Polana 18. VI. 1956, 2 @2 on Gentiana asclepia-
dea L.

Dolina Kogcieliska 22. VI. 1956, 92 on Pulmonaria
obscura DUM. '

Dolina Kofcieliska 10. VIL. 1955, €2 on Alectrolophus sp.

Droga pod Reglami 17. VIIL. 1955, 1 ¢ and 1 Q.

COzuba Roztocka 24. VIIL. 1956, 1 Q on Gentiana ascle-
piadea L. _

Zazadnia 25. VIIL. 1956, 1 ¢ on Buphrasia sp.

Dolina Koscieliska 9. IX. 1956, 1 3 on Carduus sp.

Kalacka Turnia 17. VI. 1956, 99 on Lamium purpu-
reum L.

Kalacka Turnia 7. VIIL 1955, 1 Q and 1 9 on L. purpu-

rewm L.

8. B. (Agrobombus) hwmilis Tr1.
Very rare in zone I (Podhale).

it

Poronin 7. VIIL. 1955, 2 90 on Vicia sp.
Palenica (NOSKIEWICZ 1920). '

9. B. (Agrobombus) ruderarius MOLL. m. ruderarius MULL.
Very rare in zone I (Podhale) and in the Tatry Mountains.
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I. Zakopane 7. VIII. 1920 (leg. FUDAKOWSKI).
Gubatéwka VII. and VIII. 1952 and 1953, 99 and 33
(coll. WOJTUSIAK).
Poronin 7. VIII. 1955, 99 on Vicia sp.
Bukowina 28. VIIL. 1955,
Reported from the Tatry Mountains by WIERZEJSKI
(1874). Apparently from zone II.
B. (Agrobombus) silvarum L. m. distinctus VOGT.
Very rare in the Tatry Mountaing and in zone I (Podhale).
I. Szaflary VII. 1955, 22 on Vicia sp. (leg. J. STACH).
Poronin 7. VIII. 1955, @2 and 99 on Vicia sp.
II. Reported from the Tatry Mountains by WIERZEJSKI
(1874).

B. (Agrobombus) equestris F. var. monochromus F.

Distributed only- up to zone I (Podnéze Tatr).

I. Szaflary 30. VI. 1956. 1 Q on Vicia sp. (leg. J. STACH).
. Zakopane 17. VIII. 1955, 1 @ Salvia verticillata I..

B. (Lapidariobombus) lapidarius L. ssp. lapidarius L.

New for the Polish part of the Tatry Mountams Reported

first by J. FUDAKOWSKI.

I. Gubatéwka VIII. 1953 (Ex coll. WOJTUSIAK).
II. Przystop Mietusi 13. V. 1955, 22 on Crocus scepusiensis
RomB. '
Dolina Stragzyska 8. VIII. 1925, 1 3 (leg. FUDAKOWSKI).
Kalatéowki 14. V. 1955, 99 on Crocus scepusiensis
ROHB. :
Czola Jaworzynskie 13. VI. 1955, 1 @ on Vaccinium
myrtillus L.
Kopieniec Wielki 9. VI. 1955, @@ on V. myrtillus L.
Meadow near Forestry Morskie Oko 18. VI. 1956,
on Alectorolophus sp.

III. Path to Karczmisko 11. VI. 1956, 1 Q on V. myrtillus L.
Sarnia Skata 23. V. 1956, 1 @ on. Pulmonaria auricula L.
Karezmisko 9. VII. 1955, 2 99 on Vaccinium myrtillus L.

B. (Soroeensibombus) soroeensis F. ssp. soroeensis F.

New for the Polish part of the Tatry Mountains. Occurs

in the Tatra Mountains in the following colour forms;

typical form (3 @2 and 5 99), £. laetus Schmdk. (2Qand 4 Q),

f. collinus (Sm.) (1 & and 1 Q), £. rarus F. (1 Q).
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I. Gubatéwka VII and VIII 1953 and VI. 1955, 99 on
Thymus: sp. (coll. WOJTUSIAK). :
Glodéwka 28. VII. 1955, &.
Bukowina 28. VIII. 1955, J.
II. Path to Przelecz Iwaniacka 16. VI. 1955, Q.
Zleb Stanikéw 14. VI. 1955, Q, Vaccinium myrtillus L.
Kopieniec Wielki 9. VI. 1955, @, Vaccinium myrtillus L.
Meadow near Forestry Morskie Oko 18. VI. 1956,
Q on Alectorophus Sp.
Dolina Biate] Wody 18. VI. 1956, 2.
IIT. Karczmisko 9. VII. 1955, 99 and @ on Vaccinium
myrtillus L.
Jaworzynka Mietusia VII. 1953, 99 on Campanula sp.
and Cnautia sp. (coll. WOJTUSIAK).
Pod Rowienkami 31. VIII. 1956, 33 on Carduus sp.
SSp. proteus GERST.
I. Szaflary 30. V. 1955, 9Q typical form (leg. STACH).
II. Reported from the Tatry Mountains (Dolina Biatego
and Kamieniolom) by J. NoskieEwicz (1920).
Typical form and f. ceniriventris Fr. e. WAG.
In materials available I have found no specimens
of this ssp. from the Tatry Mountains.
14. B. (Pratobombus) jonellus K. :
Very rare in the Tatry Mountains.
III. Reported only by J. NOSKIEWICZ from Dolina To-
manowa (1920).
15. B. (Pratobombus) pyrenaeus PER.
A bumble-bee common in the Tatry Mountains. Mosb
numerous in Alpirie zone. Oceurring in three colour varieties:
1. m. pyrenaeus PER. 4,8 per cent of the collection (mainly
33 and not numerous 99).
2. m. tenuifasciatus VoGaT. 71,8 per cent of the collection
43, 9% and 9).
3. m. afasciatus nov.', 23,4 per cent of the collection
(mainly @9 and 99 not numerous 33).
The above mentioned colour forms occur together in all
altitudes.

1 The second and first tergite exclusively black-haired or with not nu-
merous yellow hairs at the base of the first tergite.
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II. Dolina KoScieliska 8. V. 1956, 22 on Crocus scepusiensis

Rons. :

Przyslop Mietusi 9. V. 1956 and 13. V. 1955, 92 on
Crocus scepusiensis RCHB. :

Dolina Maltej igki 13. V. 1955, @9 on Crocus scepu-
siensis RCHB.

Kalatowki 14. V. 1956, 92 on Crocus scepusiensis RCHB.

Dolina Chocholowska 15. V. 1956, 99 on Crocus sce-
pusiensis RCHB.

Kiry 16. V. 1955. 1 @ on Taraxacum sp.

Dolina KoScieliska 22. V. 1956, @9 on Primula elatior L.

Hala Ornak 22. V. 1956, 92 on Caltha palustris L.

Kopieniec Wielki 9: VL. 1955, @2 on Vaccinium myr-
tillus Li. :

Przystop Mietusi 10. VI. 1955, @2 on Vaccinitum myr-
tillus L.

Ozola Jaworzynskie 13. VI. 1955, 99 on Vaccinium
myrtillus L.

Zleb Stanikéw 14. V1. 1955, @2 on Vaccinium myrtillus Li.

Wodogrzmoty Mickiewicza 18. VI. 1956, ¢9 on Lo-
nicera Sp.

Roztoka 18. VI. 1956, ¢9 on Verowica sp. :

Toporowa Cyrhla 13 and 19. VI. 1956, 99 on Vaccinium
vitts idaea L.

Dolina Bialej Wody 18. VII. 1956, 92 and 99 on
Aconitum sp.

Dolina Strazyska 1. VIII. 1955, 99 Brunella sp.

Kuznice 8. VIIL. 1955, 33 on Brunella sp. and Gera-
nium robertianum L.

Kalatowki 8. VIII. 1955, 33 on Thymus sp.

Kalatowki 8. VIII. 1955, 33 and 99 on Aconitum Sp.

Dolina Suchej Wody 13. VIIL. 1955, 33 and 99 on
Rubus sp. and Thymus sp.

Droga pod Reglami 17. VIIL. 1955, 33 on Carduus sp.,
Brunella sp. and Thymus sp. .

Dolina Filipki 21. VIII. 1955, 33 and 99 on Brunella sp.,
Carduus sp. and Thymus sp.

Meadow near Forestry Morskie Oko 18. VI. 1956,
2 on Alectorolophus sp.
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III. Kalacka Turnia 23. V. 1955, 99 on Dentaria glandulosa

Ww. K.

Grzybowiec 13. V1. 1955, 92 on. Vaccintum myrtillus L.

Mysélenickie Turnie 13. VI. 1955, 2 on Vaccinium
myrtillus L. '

Path to Karczmisko 11. VI. 1956, 99 on Vaccinium
myrtillus L.

Path to Przelecz Iwaniacka 16. VI. 1955, @2 and 99
on V. myrtillus L.

Dolina Kondratowa 17. VL. 1955, 2@ on Vaccinium
myrttllus L.

Opalone 10. VI. 1955, 22 on Vaceinium myrtillus L.

Dolina Roztoki 15. VI. 3956, 99 on Vaccinium myr-
tellus L. ‘

Karczmisko 9. VIL. 1955, 92 and 9 on Vaccinium
myrtillus L.

Dolina Suchej Wody 6. VIL. 1955, 99 on Aconitum
sp. and Brunella Sp.
Path to Przetecz Iwaniacka 18. VIII. 1956, 338 and 99 -
on Aconitum SPp. :
Dolina Kasprowa 10. VIII. 1955, ¢¢ on Thymus sp.
Pod Roéwienkami 31. VIII. 1956, 99 on Chamenerion
angustifolium (L.) Scop., and Carduus sp.

Dolina Suchej Wody 13. VIIL. 1955, 33 and 99 on
Vaccinium myrtillus L.

Rusinowa Polana 28. VIII, 1955, 99 on Aconitum sp.
and Thymus Sp.

Przetecz Iwaniacka 18. VIIL. 1955, 99 on Aconitum sp.

Kalacka Turnia 7. VIIL. 1955, 33 and ¢9 on Lamium
purpurewm L.

Dolina Roztoki 28. VIII. 1956, 33 on Thymus sp.

Smreczynski Wierch 4. IX. 1956. 33 and 99 on Chame-
nerion angustifolium (L.) Scop. .

Zar 5. IX. 1956, 38 on Ch: angustifolium (L.) Scop.

Kominy Tylkowe 10. IX. 1956, 9 on Aconitum sp.,
Brumella sp. and Rubus sp.

Siwe Sady 6. IX. 1956, 99 on Aconitum Sp.

IV. Morskie Oko 19. VI. 1956, 92 and 99 on Vaccinium

myrtellus L.
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Dolina Roztoki 16. VI. 1956, 99 on V. myrtillus L.

Dolina Pieciu Stawéw 15. VI. 1956, 22 and 99 on
V. myrtillus L.

Pieklo 17. VI. 1955, @9 on V. myrtillus L.

Dolina Gasienicowa 6. VIL. 1955, @2 and 99 on V. myr-
tillus L.

Dlugi Staw Gasienicowy 8. VII. 1955, 99 on V. myr-
tellus 1

Czarny Staw Gasienicowy 8. VII. 1955, @9 and 99 on
V. myrtillus L.

Kasprowe Uhrocie 8 and 26. VII. 1955, 92 on V. myr-
tillus L.

Kasprowe Uhrocie 9. and 26. VIII. 1956, @9 , &&
and 99 on Aconttum sp. and Thymus sp.

Dolina Pieciu Stawoéw 28. VIII. 1956, 33 and 99
on Aconitum sp.

Southern slopes of Krzyzne 29. VIII. 19’)6 343 and 99
Campanula sp.

Dolina Gasienicowa 11. VIII. 1955, 99 on Thymus
sp. and Brunella sp. (rain and fog).

Siwe Sady 6. IX. 1956. 33 and 99 on Aconitum sp.,
Gentiana asclepiadea L.

. Kasprowe Uhrocie 16. IX. 1955, 33 on Calluna vul-

garis (1..).

/. Beskid 8 and 13. VIIL. 1956, 33 and 99 on Campanula

alpina JACQ. and V. mwtdlus L.

Posrednia Turnia 23. VIII. 1955, 33 on Oampcmula
alpina JACQ.

Skrajna Turnia 27. VIIL. 1955, $9 on Vaceinium vitis
tdea L.

Ciemniak, Krzesanica and Malolgezniak 3. IX. 1956,
33 and 99 on Campanula alpina JAGQ Aconitum
Sp., and Delphinium sp.

16. B. (Pratobombus) pratorum L.

Very common in the Tatry Mountains in zones II and III.
In Alpine-zone rare but distributed even in zone V. This spe-
cies oceurs in several colour forms, independent, however,
of altitude.

1. f. pauper Pirt., 34,5 per cent; the commonest colour
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form among 99, represented also by unfrequent I3
and ¢9.
2. 1. subalpinus RAD., 34,5 per cent. The commonest
colour form among ¢9; represented also by unfrequent
€2 and &3. '
f. donovanellus. K., 14 99 collected (4 per cent).
f. subluctuosus PITT., 6 per cent, represented mainly
by @2 and Jd.
f. subborealis P1r1., 2 2 (about 1 per cent).
typical form pratorum L. Rare (2 per cent, 99, 33, 9.
f. fasciatus Prrr. 1 @, (0,5 per cent).
f. subfasciatus PITT., 4,5 per cent. Mainly 3&, and not
numerous 9%9.
9. f. subburrellanus PITT. 33 zone II and IIT (8 per cent).
10. £. tatranus RAD. Not numerous 33 (1 per cent) zone
IT and III.
11. £. subtatranus Pirr. 8 per cent 33 zone II and III
and Alpine-zone.
I. Gubatéwka 14. VI. 1955, 92 and 9 on Vaccinium
myrtillus L.
Losiowki 14. VI. 1955, @2 and 99 on Vacciniuwm myr-
tellus L. .
Poronin 7. VIIL. 1955, 99 on Salvia wverticillata L.
Zakopane 17. VIIL. 1955. Q9 on Salvia verticillata L.
Bukowina 28. VIII. 1955, 38 on Carduus sp.
II. Przystop Mietusi 13. V. 1955, 92 on Crocus scepu-
s1ensis RCHB.
Kalatowki 14. V. 1955, 22 on C. scepusiensis RCHB.
Dolina ‘Chochotowska 15. V. 1956, @2 on (. scepu-
siensis RCHB.
Dolina Kofcieliska 8. V. 1956, Q9 on C. scepusiensis
ROHB.
Dolina Koscieliska 22. V. 1956, 92 on Pulmonaria
obscura DUM.
Dolina Kofcieliska 22. V. 1956, 9?2 on Petasites sp.
Polana Zahradziska 26. V. 1936, 99 on Primula
elatior L.
Hala Ornak 22. V. 1956, 22 on Caltha palustris L.
Kopieniec Wielki 9. VI. 1955, 92 on Vacinium myrtillus L.

® = O O
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Zleb Stanikow 14. VI. 1955, 92 on Vaccinium myrtillus L.

Czola Jaworzynskie 13. VI. 1955, @2 on Vaccinium
myrtillus L.

Toporowa Cyrhla 13. VI. 1956, 92 and ¢ on V. myr-
tillus L. and V. vitis idaea L. .

Wodogrzmoty Mickiewicza 18. VI. 1956, 99 and 99
on Lonicera Sp.

Roztoka 16. VI. 1956, 99 on Lownicera sp. during rain.

. Dolina Ko$cieliska 10. VII. 1955, @2 on Brunella sp.

Droga pod Reglami 16. VI. 1955, on Vaccintum myr-
tillus L. '

Kuznice 8. VIIL. 1955, 33 and 99 on Gerantum rober-
tianum L and G. phaewm L.

Sarnia Skata 17. VIII. 1955, 33 and QQ on Brunella sp.

Droga pod Reglami 19. VIII. 1955, 99, &d and ¢9
on Brunella sp.

Dolina Koscieliska 19. VIII. 1955, 43 and 99 on
Bruwella sp.

Dolina, Biatej Wody 24. VIIL. 1956, 29, 34 and 99

on Brunella sp.

Between Oyrhla and Zazadnia 25. VIII. 1955, 99 on
Buphrasia sp. and Carduus sp.

Doling Filipki 21. VIIL. 1955, 9%, 38 and 99 on Bm-
nella sp.

Dolina Za Bramkg 17. VIII. 1955, 33 on Brunella Sp.

Dolina Bialego 27. VIIL. 1955, 33 on FBuphrasia
sp. and Carduus sp.

Dolina Matej Yigki 10. VII. 1955, 00 on Melandryum
rubrum GKE.

Dolina Strazyska 18. VIIL. 1955, 33 on Carduwus Sp.

Dolina Suchej Wody 17. VIIL. 1955, 9 on Thymus sp.
and Geranium robertianum L.

Czuba Roztocka 24. VIII. 1956, 33 and 99 on Gentwma
asclepiadea L.

Goly Wierch 20. VIIL. 1955, 33 on Euphrasia Sp.

Zar, 6. IX. 1956, 33 on Carduus sp.

Kalacka Turnia 23. V. 1956, 99 on Dentaria glandulose
W. K.

Dolina Kondratowa 23. V. 1956, 92 on Gagea sp.
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Dolina Kondratowa 17. VI. 1955, Q@ on Vaccinium

- myrtillus L. ;

Grzybowiec 17. VI. 1955, @@ on V. myrtillus L.

Dolina Gagsienicowa 8. VII. 1955, 33 and 99 on
V. myrtillus L.

Karczmisko 9. VII. 1955, 99 on V. myrtillus L.

Kalacka Turnia 7. VIII. 1955, 33 and 99 on Lammnium
purpwrewm L.

Dolina Kasprowa 10. VIIL. 1955, 99 on Rubus sp.
and Aconitum sp.

Dolina. Suchej Wody 13. VIII. 1955, 99 and 33 on
Brunella sp. and Rubus sp.

Rusinowa Polana 28. VIIL. 1955, 99 on Huphrasia sp.

Dolina Roztoki 28. VIII. 1956, 33 and 99 on Digi-
talis sp., Chamenerion cmgusttfolmm (L.) Scop.,
and Trifolium repens L.

Dolina Roztoki 25. VIIL. 1956, 33 and PQ on Gentiana
asclepiadea L.

Pod Réwienkami 31. VIII. 1956, 33 and 9? on Cha-
menerion angustifolium (L.) Scop. and Carduus sp.

Rusinowa Polana 31. VIIL. 1956, 33 on Carduus sp.

Dolina Tomanowa 2. IX. 1956. 33 on Aconitum sp.

Smreczynski Wierch 4. IX. 1956, 33 on Chamenerion
angustifolium (L.) Scop.

Zar 5. IX. 1956, 33 and QP on Chamenerion angusti-

folium (1..) SCOP. and Carduus sp.

: Kominy Tylkowe 10. IX. 1956, 33 on Carduus sp.

IV.

Path to Iwaniacka Przelecz 16. VI. 1955, 92 on Aco-
nitum sp., Thymus sp. and Brunella sp.
Path to Iwaniacka Przelecz 18. VIII. 1955, 44 and ©9
on Aconitum sp., Thymus sp. and Brumella sp.
Kopa Krélowej Mata 10. V. 1956, @2 on Silene acaulis L.
Skupniowy Uptaz 10. V. 1956, 92 on Silene acualis L.
Woloszyn 14. VI. 1956, 9Q on Vaccinium vitis ideae L.
Pieklo 17. VI. 1955, 99 on Vaccimium myrtillus L.
Dolina Gasienicowa 8. VIL. 1955, €2 on V. myrtillus L.
Miedziane 19. VI. 1956, 2 on V. myrtillus L.
Dolina Pieciu Stawéw 15. VIIL. 1955 on Pedicularis
verticillata L. and Soldanella carpatica VIERH.
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Dolina Pieciu Stawéw 28. VIIL. 1956 on Aconitum sp.

Kasprowe Uhrocie 26. VIII. 1955, 99 on Calluna vul-
garis (L) SALISB.

Dolina Roztoki 23. VIIL. 1955, 38 and 99 on Rubus sp.

Dolina Roztoki 28. VIIL. 1956, 99 an V. myrtillus L.

Siwe Sady 6. IX. 1956, 9Q on Gentiana asclepiadea L.

Kominy Tylkowe 10. IX. 1956, 99 on Aconitum sp.

V. Pofrednia Turnia 23. VIII. 1956, ©Q on Vaccinium

vitis ideae L.

Krzyzne 28. VIII. 1956, 4 92 and 1 & on Campanula
alping JACQ., Sempervivum montanwm L. and Poly-
gonum Sp.

17. B. (Pratobombus) hypnorum L.
Rarely occuring in zone II and III in two colour varieties.
1. m. hypnorum L. (22 and 99).
2. m. calidus ERICH. (33).

1.

II.

Losiowki 8. VI. 1955, 99 on Vaccinium myrtillus L.

Poronin 16. VIII. 1955, 99 on Salvia verticillata L.

Zakopane 17. VIIL. 1956, 99 on Salvia verticillata L.

Glodéwka 28. VIII. 1955, 9.

Kalatowki 14. V. 1955, 9@ on OCrocus scepusiensis
Rcus. '

Dolina Bystrej 23. V. 1956, 92 on Vaccintum myr-
tillus L. '

Toporowa Cyrhla 13. VI. 1955, 99 on Vaccintum vitis
ideae L. ;

" Dolina Bialej Wody 18. VI. 1956, ‘9@ on V. witis

IIT.

ideae L.
Dolina Strazyska 18. VII. 1955, 33 and ©¢ on Bru-
nella sp. ‘

Wodogrzmoty Mickiewicza 18. VI. 1956, 1 @ on Lo-.
nicera Sp.

Kuznice 10. VII. 1955, 99 on Geranium phaewm L.

Droga pod Reglami 17. VIIIL. 1956, 33 on Carduus sp.,
Brunella sp. and Thymus sp.

Sarnia Skata 17. VIIL. 1955, @@ on Brumnella Sp.

Dolina Kondratowa 17. VI. 1955, 99 on Vaccinium
myrtillus L.

18. B. (Bombus) terrestris L.
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The commonest species of bumble-bees in zone IT and III.
It makes about 80 per cent of bumble-bees frequenting
Crocus scepusiensis RCHB. Rare in Alpine zone. Occuring
in three colour forms. ‘

1. m. terrestris L. majority of specimens.

2. m. cryptarum F. very rare (99).

3. m. dalmaticus D. T. a great number of J3.

I.

II.

Yosiowki 8. VI. 1955, 99 on Vaccinium myrtillus L.

Gubatéwka 14. VI. 1955, 99 on V. myrtillus L.

Bukowina 15. VI. 1955, 9 and 99 on V myrtillus L.

Szaflary 19. VIIL. 1955, 99 on Salvia sp.

Kalatowki 27. 'V 1956, 92 on Orocus scepusiensis RCHB.

Dolina Kofcieliska 26 and 30. IV. 1956, 92 on C. sce-
pusiensis RCHB.

Przystop Mietusi 30. IV. 1956, @2 on C. scepusiensis
RcHB.

~ Przystop Migtusi 9. V. 1956, 2@ C. scepusiensis RCHB.

Dolina Koscieliska 8. V. 1956, 99 on Petasites sp.

Dolina Matej Ligki 13. V. 1955, 99 on C. scepusiensis
RcHB.

Kalatowki 14. V. 1955, Q9 on C. scepusiensis RCHB.

Przystop Mietusi 13. V. 1955, 99 on C. scepusiensis
RcHB.

Dolina Koscieliska 13. V. 1955, 92 on Crocus scepu-
siensis RCHB.

Dolina Chochotowska 15. V. 1956, @@ on C. scepu-
siensis RCHB. ‘ ‘

Polana Zahradziska '26. V. 1956, 99 on Promula
elatior L.

Kopieniec Wielki 9. VI. 1955, 2 on Vaccinjum myr-
tillus L.

Czola Jaworzynskie 13. VI. 1955, 22 on V. myrtillus L.

Zleb Stanikéw 14. VI. 1955, 99 on Vaceinium myr-
tillus 1.,

Meadow near Forestry Morskie Oko 18. VI. 1956,
on Alectorolophus sp.

Toporowa Cyrhla 13. VI. 1956, 92 and PQ on Vaccinium
vitis ideae L.

Wodogrzmoty Mickiewicza 17. VI. 1956 on Lonicera sp.
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Dolina Biatej Wody 18. VI. 1956, 99 and ¢9 on Vacci-
nium vitis ideae L.

Path to Karczmisko 11. VI. 1956, €9 on V. myrtillus L.

Dolina Bystrej 17. VI. 1955, @2 on V. myrtillus L.

-Dolina Kogcieliska 18. VI. 1956, 99 on Polygonum sp.

Przystop Mietusi 10. VII. 1955, 99 on Alectorolophus sp.

Dolina Bialego 16. VII. 1955 a nest in the ground.

Dolina Suchej Wody 17. VIIL. 1955, 99 on Brunella sp.

Droga pod Reglami, 17. VIII. 1956, 33 on Carduus sp.,
Cirstum sp., Trifolium sp. and Brunella sp.

Dolina Biatej- Wody 24. VIII. 1956, 33 and 99 on
Gentiana asclepiadea L.

Czuba Roztocka 24. VIII. 1956, @9 on Gentiana ascle-
piadea L.

Dolina Filipki 21. VIIIL. 1955, 33 and 99 on Brunella sp.

Dolina Stragzyska 18. VIII. 1955, 33 on Carduus sp.
and Cirsium sp.

Droga pod Reglami 17. VIIIL. 1955, 99 on Aconitum sp.

Woloszyn 14. VI. 1956, @2 on Vaccinium vitis ideae L.

Grzybowiec 17. VI. 1955, 92 on V. myrtillus L.

Dolina Kondratowa 17. VI. 1955, 22 on V. myrtillus L.

MyS§lenickie Turnie 13. VI. 1955, 92 on V. myrtil-
lus L. : '

Path to Przelecz Iwaniacka 16. VI. 1955, @2 on Aco-
nitum Sp.

Karezmisko 9. VIL. 1955, 99 on V. myrtillus L.

Path to Przelecz Iwaniacka 18. VIII. 1955, 99 on Aco-
nitum sp. and Rubus sp.

Rusinowa Polana 31. VIIL. 1956, 33 and 9¢ on Car-
duus sp. and Huphrasia sp.

Dolina Kasprowa 10. VIII. 1956, 33 on Thymus sp.

Pod Roéwienkami 31. VIIL. 1956, 33 Carduus sp.

Opalone 10. VI. 1956, 9 on Vaccinium myrtellus L.

Zar b. IX. 1956, Chamenerion angustifolium (L.) Scop.

Boezan 17. IX. 1956, 33 on Carduus sp.

Boezan VIII. 1955 a nest in roots of Picea excelsa LK.

Kopa Krolowej Mata 10. V. 1956, @2 on Silene acaulis L.

Dolina Gasienicowa 6. VII. 1955, 99 on Vacctnium
myrtellus L.

Acta Zoologica nr 5 : 2
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Dolina Ggsienicowa 8. VIIL. 1955, 99 and 99 on V. myr-
tillus L.

Kasprowe Uhrocie 8. VII. 1955, 92 and ¢9 on V. myr-
tillus Li.

Siwe Sady 6. IX. 1956, 99 on Campanula sp.

Siwe Sady 6. IX. 1956, 33 on Gentiana asclepiadea Li.

Matolgezniak 3. IX. 1956, 92 on Campanula alpina
JACQ. ~

Kasprowe Uhrocie 13. IX. 1956, 33 and 99 on Calluna
vulgaris SAL.

Krzyzne 28. VIIL. 1956, 99 on Campanula alpina JACQ.
and Sempervivum montanum L.

Ciemniak 3. IX. 1956, 99 on Aconitum sp.

19. B. (Bombus) lucorum L.
Rarer in the Tatry Mountains than the previous species.
Occurring mainly as m. terrestriformis VOGT.

L.

IT.

Zakopane 1932, 99 (leg. STECKI).

Szaflary 19. VII. 1956, 99 (leg. StAcH).

Poronin 7. VIIL. 1955, ¢9 on Salvia verticillata L.

Bukowina 18. VIII. 1955, ¢9 on Brunella sp.

Kalatowki 29. VI. 1956, 29 on Crocus scepusiensis
Rcus. - :

Przystop Mietusi 13. V. 1955, 99 on (. scepusiensis
ReHB. :

Dolina Chochotowska 15. V. 1956, Q2 on C. scepusiensis
RcHB.

Dolina Koscieliska 8. VI. 1956, 9@ on Pelasites sp.

Kopieniec Wielki 9. VI. 1956, 99 on Vaccinium mypr-
tellus L.

Czota Jaworzyrnskie 13. VI. 1955, 92 V. myrtillus L.

. Dolina Bystrej 17. VI. 1956, 22 on V. myrtillus L.

Dolina Biatej Wody 18. VI. 1956, ¢5.

Goly Wierch 28. VIL. 1956, 388 on Huphrasia sp. and
Thymus sp.

COzuba Roztocka 24. VIIL. 1956, 99 and 33 on Gentiana
ascleptadea L.

Dolina Biatej Wody 24. VIIL. 1956, 33 and 99 on
G. asclepiadea L.

Przystop Mietusi 10. VIIL 1956, 99.
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Dolina Suchej Wody 13. VIIL. 1956, 99 on Rubus sp.,
Aconitum sp. and Brunella sp.

Dolina Filipki 21. VIII. 1955, 99 on Brumnella sp.

Dolina Bystrej 17. IX. 1955, Q9.

Kalacka Turnia 23. V. 1956, 22 on Dentaria glafndulosa
W. K.

Opalone 10. V. 1955, 99 on V. myrtillus L.

Path to Karczmisko 11. VI. 1956, 99 and 99 on Vacci-
nium myrtillus L.

Karczmisko 9. VII. 1955, 99 on V myrtillus L.

Rusinowa Polana 28. VIII. 1956, 9? on Euphrasia sp.

Pod Roéwienkami 31. VIII. 1956, 33 and 99 on Cha-
menerion angustifolinm (1..) Scop.

Rusinowa Polana 31. VIII. 1956, 33 and 99 on Car-
duus sp.

Smreczynski Wierch 4. IX. 1956, 99 on Chamenerion
angustifolium (L.) SCHP.

‘Dolina Tomanowa 5. IX. 1956, 99 on Aconitum sp.

Kominy Tylkowe 10. IX. 1956, 33 on Calluna vul-
garis SAL.

Boezan 17. IX. 1955, ¢9 near the nest.

Kalackie Turnie 17. IX. 1956, 99 on Aconitum Ssp.

Skupniowy Uplaz 5. V. 1956, 92 on Silene acaulis L.

Kagprowe Uhrocie 8. VII. 1955, 29 and 99 on Vacci-
wium myrthillus L.

Kasprowe Uhrocie 13. VIII. 1955, 99 on Delphinium
oxysepalum BORB. et PAX.

Dolina Pigciu Stawow 18. VIII. 1956, 99 on Aconitum sp.

Matolgezniak 3. IX. 1956, 99 on Campanula alpina
JACQ.

Ciemniak 3. IX. 1956, 33 and 99 on Acomtum calli-
botryon RCHB

Siwe Sady 6. IX 1956, 99 on Gentiana ascle'pwdea L.
and Aconitum Sp.

Kominy Tylkowe 10. IX. 1956, 99 on Carduus sp. and
Aconitum sp.

Dolina Gasienicowa 13. IX. 1955, 99 on Calluna vul-
garis SAL.

Kasprowe Uhrocie 13. IX. 1956, ¢9 on C. vulgaris SAL.

2%
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Krzyzne 28. VIII. 1956, 99 on Campanula alpine
JAcqQ., Sempervivuwm montanwm L. and Polygonum sp.

20. B. (Alpigenobombus) mastrucatus GERST.
Occurring in all altitudes. Very common in the Tatry
Mountains, visiting en masse Aconitum sp. All collected
Q@ and ¢ belong to m. mastrucatus GERST., colouration
of 34 is that f. cinctus PIIT. :

I

II.

Losiowki 14. VI. 1956, 2 on Vaccintum myrtillus L.

Gubatowka 14. VI. 1955, @2 on V. myrtillus L.

Bukowina 15. VI. 1955, @2 on. V. myrtillus L.

Zakopane 17. VIIL. 1955, 33 on Salvia verticillaia L.

Bukowina 28. VIIL. 1955, 99 and 3838 on Carduus sp.

Dolina Matej Ligki 13. VI. 1955, 29 on Crocus scepu-
siensis RCHB.

Przystop Mietusi 13. V. 1955, 92 on C. scepusiensis RCHB.

Droga Hawiarska in Dolina Mietusia 13. V. 1955,
¢Q on C. scepusiensis RCHB.

Kalatéwki 14. V. 1955, 9@ on C. scepusiensis RCHB.

Dolina Chochotowska 15. V. 1956, 22 on Primula
officinalis HILL.

Przystop Mietusi 9. V. 1956, @@ on Crocus scepusiensis
Rcus. -

Dolina Kogcieliska 22. V. 1956, 99 on Primula offici-
nalis HILL.

Zleb Stanikéw 14. VI. 1955, @@ on Vaccinium myr-
tillus L.

Kopieniec Wielki 9. VI. 1955, @2 on V. myrtillus L.

Ozota Jaworzynskie 13. V. 1955, Q2 on V. myrtillus L.

Dolina Bialej Wody 18. VI. 1956, 22 and 99.

Meadow near Forestry Morskie Oko 18. VI. 1956,
- 90 on Alectorolophus sp.

Dolina Suchej Wody 13. VIII. 1955, 33 on Thymus sp.,
Brunella sp. and Campanula Sp.

Sarnia Skala 17. VIIL. 1955, 338 on Thymus sp. and
Geranium robertianum L.

Droga pod-Reglami 17. VIII. 1955, 38 on Carduus sp.,
Cirsium sp., Thymus sp. and Brunella sp.

Dolina Filipki 21. VIII. 1955, 99 on Brunella sp.

Kuznice 14. VIIL. 1955, 9Q Delphinium sp.
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Dolina Ku Dziurze 20. VIII. 1955, 1 @ on Geranium
robertianum L.

Dolina Biatego VIII, 1955, a nest in the ground.

Dolina Bialej Wody 24. VIIL. 1956, 33 and 99 on
Gentiana asclepiadea L. :

Czuba Roztocka 24. VIII. 1956, 33 and 99 on Gen-
tiana asclepiadea L.

Zar 5. IX. 1956, ¢ on Chamenerion angustifolium (L.)
Scop.

Zar 7. IX. 1956, 33 and 99 on Carlina acaulis L.
and Aconitum sp. :

Kalacka Turnia 23. V. 1956, 22 on Dentaria glandulosa
W. K. and Gentiana verna L.

Path to Karczmisko 11. VI. 1956, 99 on Vaccinium
myrtillus L.

Path to Przetecz Iwaniacka 16. VI. 1955 QQ.

Karczmisko 9. VII. 1955, 99 on Vaccintum myrtillus L.

- Kalacka Turnia 7 and 17. VIII. 1955, 99 on Lamium

purpureum L.

Droga pod Reglami 17. VIII. 1955, 99 on Brunella sp.

Przelecz Iwaniacka 18. VIII. 1955, 99 on Aconitum sp.

Rusinowa Polana 28. VIII. 1955, 22 &3 and 99 on
Aconitum sp.

Path to Przelgez Iwaniacka 18. VIII. 1955, 34 and
Q¢ on Aconitum sp., Brumella sp. and Thymus sp.

Pod Rowienkami 31. VIIL. 1956, 99 on Carduus sp.
and Chamenerion angustifolium (L.) Scop.

Ciemniak 3. IX. 1956, 33 on Aconitum Sp.

Dolina Tomanowa 2 and 5. IX. 1956, 9 on Aconitum sp.

Zar 5. IX. 1956, 99 on Chamenerion angustifolium
(L.) Scop. .

Siwe Sady 6. IX. 1956, 99 on A conitum cellibotryon ROHB,

Beskid 8. VIII. 1955, 9? on Campanula alpina JACQ.

Matotgezniak 3. IX. 1956, 99 on Aconitum callibotryon
RcuB.

Krzesanica 3. IX. 1956, 99 on Aconitum callibotryon
RcHB.

Ciemniak 3. IX. 1956, 33 and 99 on Aconitum Sp.
and Delphinium sp.



158 M. Dylewska 22
2. Genus: Psithyrus Lep,

1. P. (Ashtonipsithyrus) vestalis FOURCR.
Rare in the Tatry Mountains. Occurring in two colour forms.
. Inquiline of Bombus terrestris L.
1. m. vestalis FOURCR.
2. m. bluethgeniellus (Pop.).
I. Zakopane 20. VII. 1919, (ex coll. LOZINSKI).
Gubatéwka VI. and VIIL. 1951 and 1952 and VIII 1953,
83 on Hypericum sp., Thymus sp., Carlina acaulis L.
and Centaurea sp. (coll. WOJTUSIAK).
II. Czuba Roztocka 24. VII. 1956, 33 on Gentiana ascle-
piadea L.
Dolina Strazyska 18. VIIL. 1955, 38 on Cirsium sp.
and Carduus Sp.
Dolina Filipki 25. VIIL. 1955, &3 on Brumnella sp.
2. P. (Ashtonipsithyrus) distincius PER.
New for the Polish part of the Tatry Mountains. Members
of this species are inquilines in nests of B. lapidarius L. Firgt
reported from the Tatry Mountains by J. FUDAKOWSKI.
Occurring in two colour forms.
1. f. flavidus BLUTHGEN. (2%).
2. f. arrhenoides BLUTHGEN.
I. Losiéwki 8. VI. 1955, 1 Q.
Bukowina 28. VIII. 1955, 34 on Carlina acaulis L.
and Trifolium repens L.
Gubatéwka VIII. 1952 and 1953, 92 and 33 on Carduus
sp. and Centaurea sp. (coll. WOJTUSIAK).
Przystop Mietusi 13. V. 1955, 1 @ on Orocus scepusiensis
Rcus.
II. Dolina Strazyska 8. VIIL. 1927, 2 92 (leg. FUDAKOWSKT).
Dolina Strazyska 18. VIII. 1957, 338 on Cirsium sp.
and Carduus sp. j
Droga pod Reglami 17. VIIL. 1955, 33 on Cirsium sp.
and Carduus sp.
Dolina Kocieliska 19. VIIL. 1955, 99 on Carduus Sp.
Dolina Filipki 21. VIIL. 1955, 33 on Carduus sp.
Dolina Kofcieliska 9. IX. 1956, 33 on Carduus sp.
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Dolina Suchej Wody 13. VIII. 1956, 33 on Gentiana
asclepiadea L.
Czuba Roztocka 24. VIII. 1956, 33 on Gentiana ascle-
piadea L.
III Dolina Tomanowa 5. IX. 1956, 1 3 on Aconitum sp. .
Kalacka Turnia 17. IX. 1955, 1 & on Carlina ace-
ulis L.
IV. Pofrednia Turnia 23. VIII. 1955, 1 & on Campanula
alpina JACQ.
Ciemniak 3. IX. 1956, 2 33 on. Aconitum callibotryon
RcHB.
3. P. (Psithyrus) rupestris F.
New species for the Polish part of the Tatry Mountains.
Inquline of Bombus lapidarius L.
I. Gubaldéwka VII and VIII. 1953, 33 on Carlina acaulis L.
and Trifolium sp.
II. Woloszyn 14. VI. 1956, 1 @ on Vaccinium vitis zdea L.
4. P. (Metapsithyrus) campestris Pz.
Rare in the Tatry Mountains. Inquiline of subgenem Horto-
bombus VoaT., Agrobombus VocT. and Pratobombus V 0GT.
Occurring in three colour forms:
1. f. campestris Pz. Q9.
2. f. rossiellus K., majority of 33.
3. f. panzer: Prrr. 1 3.
I. Bukowina 28. VIII. 1955, 34.
Gubatowka VIIL. 1953, 99 and 38 on Carlina acaulis L.
and Trifoliwm sp. @
II. Dolina Ko§cieliska 17. VIII. 1953, 92 (coll. WOJTUSIAK).
Staw Toporowy 20. VIL. 1920, 1 @ (leg. FUDAKOWSKI).
III. Boezan. 17. IX. 1955, 1 & on Calluna wvulgaris SATL.
‘5. P. (Allopsithyrus) barbutellus K.
Specimens from H. WoJTusiAx’s collection belong to m.
barbutellus K. Members of this species are inquilines of
' B. elegans PANZ.
I. Gubaléwka VIII. 1952 and 1953, several 33 on Calluna
vulgaris SAL., Centaurea sp. and Carling acaulis L.
II. Dolina Biatego VIII. 1920, 1 & (NoskiEwicz 1920).
6. P. (Fernaldaepsithyrus) silvestris (LEP.).
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New for the Polish part the Tatry Mountains. Inquiline of
Pratobombus VoeT. Occurring in three colour forms:
1. f. stlvestris (LEP.) @%.
2. f. albicans RicH. 33.
3. f. citrinus SCHMDK. 33.
I. Gubatowka 7. VII. 1951, several 33 on Senecio sp.
(coll. WOJTUSIAK).
Droga pod Reglami 17 and 19. VIIIL. 1955, 1 & on Car-
duus sp. and Brunella sp.
. Bukowina 28. VIIL. 1955, 1 & on Carduus sp.
II. Dolina Strazyska 18. VIII. 1955, 1 Q and several 3& on
Cirsium sp.
Delina Filipki 21. VIIL. 1955, 1 & on Brunella sp.
Czuba Roztocka 24. VIIL. 1956, 1 3 on Gentiana ascle-
ptadea L.
IV. Ciemniak 3. IX. 1956, 1 & on Aconitum sp.
7. P. (Fernaldaepsithyrus) quadricolor LEP.
Rare in the Tatry Mountains.
I. Bukowina 28. VIII. 1955, 2 33 on Carduus Sp.
II. Droga pod Reglami 17. VIII. 1955, 3 33 on Carduus sp.
and Cirsium sp.
III. Dolina Ggsienicowa VII. 1920, 1 & ex coll. J. NOSKIE-
WICZ.

2. Characteristics of quantitative and qualitative distribution of Bombus LATR. and
Psithyrus LEP. species in the Tatry Mountains

From the 20 above mentioned bumble-bee species 17 have
been found in. the Tatry Mountains (Table I). Some Tatric
species, such as B. silvarum L. and B. ruderarius MULL. were
reported only by WIERZEJSKI (1864). B. distinguendus MOR.
by DALLA TORRE (1882) from PoKORNY’S collection and B. elegans
SEIDL. and B. jonellus K. by J. NOSKIEWICZ (1920). Since
the representatives of these species were wanting in the collec-
tions available to me I can take under consideration their
occurrence in the Tatry Mountains only on the ground of
J. Nosgrewicz’s work from 1920. In works which were publis-
hed up to now (WIERZEJSKI 1868, 1874, NOSKIEWICZ 1920)
B. soroeensis ssp. proteus GERST. was reported from the Tatry
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Mountains. In my collection, however, I have 99, ?? and g3
belonging to ssp. soroeensis F.; ssp. proteus GERST., on the other
hand, has been found at Szaflary. I am unable to check if the
determinations of previous investigators were right since their
collections had been either destroyed or are insufficiently la-
belled. I suppose, however, that the workers of B. lapidarius L.
which in the Tatry Mountains are much commoner than the.
representatives of the species B. soroeensis F. were wrongly
determined.

Table I
No Name per cent.
Il B. hortorum L. 8
2. B. subterraneus L. 0,4
3. B. distinguendus MOR. ?
4. B. pomorum PANZ. 200
5. B. elegans SEIDL. ?
6. B. agrorum E. 2
7 B. ruderarius MULL. ?
8. B. silvarum L. ?
9. B. lapidarius L. 1
10. B. soroeensis F. 0,8
11. B. jonellus K. ?
12. B. pyrenaeus PER. 22
'13.  B. pratorum L. 16
14. B. hypnorum L. 1
15. B. terrestris L. 28
16. B. lucorum L. 6
17. B. mastrucatus GERST. 14

In Table I there is a systematic list of Bombus LATR. species
from the Tatry Mountains and their proportional abundance
based on specimens from my collection (about 2000 specimens).
For species not represented in collections available to me, very
rare in the Tatry Mountains, instead of this number there
is an interrogation mark (?).

Data of Table I should not be regarded as quite exaet ones
since within years or even months the quantitative occurrence
of respective species is subject to considerable fluctuations.
These data, however, point out to the proportional quanti-
tative composition of bumble-bees inhabiting the Tatry Moun-
tains. On the ground of these as common in the Tatry Moun-
tains can be regarded: B. terrestris L., B. pyrenaeus PER., B. pra-
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torum L. and B. mastrucatus GERST. since each of these species
makes more than 10 per cent of the collection. Fairly common
in the Tatra Mountains are: B. hortorum L., lucorun L. since
they make more than 5 per cent of the collection. Rare are;
B. agrorum F., B. hypnorum L. and B. lapidarius L. since
they do not surpass 2 per cent of the collection. The remaining
“species are very rare. I was successful in collecting one or more
specimens and they together do not surpass 3 per cent of the
total number of bumble-bees collected.

The number of bumble-bees collected in respecitive locali-
ties in the Tatry Mountains depends on the amount of flowering
plants. It does not depend on altitude. In a small area abundant
with flowers one can observe hundreds of bumble-bees during
a very short time whilst in large areas sparsely covered with
flowering plants one observes during the same time only several
bumble-bees. This is why on the northern slopes, in dense
forests of zone IT and ITT and in rocky valleys almost no bumble-
bees appear. Thus in the West Tatry Mountains, abundant
in. plants, there is a greater number of bumble-bees than in
less florid High Tatry Mountains. The proportional quanti-
tative composition of the respective species is, however, very
similar in the West and High Tatry Mountains.

The qualitative. and quantitative relations of Psithyrus
Lwp. species in the Tatry Mountains are given in Table II.

Table II

Number
of specimens

No. Name ’

. westalis FOURCR.

. distinctus PER. : 2
. rupestris F.

. campestris P.

. barbutellus K.

. stlvestris (Lzp.)
. quadricolor LEP.

—
L =1 = U1 = O D

I O Ul B WO DD =
g Ry R R R

It is evident from data in Table IT that the commonest
in the Tatry Mountains are P. distinctus PER. and P. silvestris
(Lep.). The very rare occurrence of Psithyrus LEP. species
in the Tatry Mountains allows to assume that still other species,
hitherto not observed may be found in this area.
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3. The distribution of Bombus LATR. and Psithyrus LEP. species in the Polish part
of the Tatry Mountains in dependence of the altitude

The proportional composition of species given in Table I
does not represent real relations. The data given in it have
been calculated on the ground of the whole collection. ‘On the
other hand in the same way one obtains for respective plant
zones data shown in Table III. :

Table III
o Nidme sub-Alpine zone Alpine zone
I 11 111 v Vi L
1. B. hortorum L. 8,2 10,1 7 4,5 1,3
2. B. subterraneus IL. 0,4 0,4 0,7 1,3
2. B. distinguendus MOR. 0,4 ?
4. B. pomorwm PANz. ? 0,1
5. B. elegans SEIDL. 0,8 ? ?
7. B. ruderarius MULL. 2 ?
8. B. stlvarum L. 6,6 2
9. B. lapidarius L. 1.7 1,5 0,8
10. B. soroeensis I. 3 1 0,7
11. B. jonellus K. 4
12. B. pyrenaeus PER. 1555 % 25 17 58 56 100
13. B. pratorum L. 31,7 21 18 10 2,5
14. B. hypnorum L. 6,5 3
15. B. terrestris L. 5 31,5 15 6 2,5
16. B. lucorum L. 3,8 3 9 14 1,4
17. B. mastrucatus GERST. 6,5 12,3 31,7 b 35

In plate TII the numbers are written in files from I to VI
denoting respective plant-zones in the Tatry Mountains. The
interrogation mark (?) was given at species reported by pre-
vious investigators; these species are not represented in col-
lections available to me. '

It follows from comparison of Table I with Table II that
the proportional composition of species shows differences first
of all in B. pyrenaeus PER., B. pratorum L. and B. terrestris L.
In zone I and II the number of B. pratorum L. and B. terrestris L.
surpass quantitatively that of B. pyrenaeus PBR. In zone III,
however, the proportional number of B. pyrenaeus PER. in-
creases considerably and in Alpine zones it surpasses that
~of B. pratorum L. and B. terrestris L. which are in these zones

" relatively rare.
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Nine species given in Table II have been hitherto not
found in the Alpine zone. If they are not occurring in the regio
mugheti it should be assumed that the different climate causes,
that they cannot spread upwards. Among remaining forms
two groups can be distinguished; in the first one I place B. sub-
terraneus L., B. pyrenaeus PLRr. and B. mastrucatus GERST.
the proportional composition of which in respective plant
zones increases with the altitude, and to the second one B. hor-
torum L., B. pratorum L. and B. terrestris L. the number of
representatives of which decreases with the increase of the
altitude. The proportional quantitative composition of B. lu-
corum L. is still different. Values concerning this species increase
up to zone IV (regio mugheti), then a sudden decrease occurs.

The number of specimens of bumble-bees (in per cent)
collected in respective plant zones is given in Table IV.

Table IV

plant zone per cent

I 16,5
1T 42,6
III 19,6
v 16,0
v 5,3
VI —

The quantitavive differences between zone I and II given
in Table IV do not represent real relations since I took more
detailed investigations within the Tatry Mountains in-compa-
rison with zone I. Nevertheless there is a quantitative difference
between zone I and II, magnified in Table IV, caused by the
amount of plants visited by bumble-bees. Zone I (Podhale)
is converted in. major part into farmland. The quantitative
differences between the bumble-bees fauna of zone IT and
higher plant zones can be explained by the same factor. The
major part of meadows rich in plants appears in the Tatry
Mountains in the valleys and thus there is the greatest number
of bumble-bees. On larger accumulations of plants on the
Tatry Mountains summits one can observe the same number
of bumble-bees as in similar accumulations of plants in zone II.
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The assertion that the main factor controlling the quanti-
tative occurrence of bumble-bees in respective plant zones
of ‘the Tatry Mountains depends on the amount of flowering
plants and their accumulation within the investigated area
seems to me to be the more exact since the bumble-bees are
ingects having good flying ability. It is not known hitherto
how far from the nest the workers of the bumble-bees wander
to collect food, but this distance may amount to some kilometres
(MoriTor 1937) since bees (Apis mellifica 1..) are looking for
food in a distance of even 12 km from the hive (FRISCH).
Therefore it would be best define the distribution of bumble-
bees in dependence on the altitude on the ground of found nes-
ting places. Within the Tatry Mountains I have found myself
or I have literature data concerning only a few nests. In Table V
the nesting places of bumble-bees according to plant zones
are given.

Table V
No. Name I 1T BIT
1. B. hortorum L. -+
2. B. hypnorum L. +
3. B. terresiris Li. S
4. B. mastrucatus GERST. 4+

Because of too fragmentary data it is, however, not possible
to define the distribution of bumble-bees in dependence on the
altitude. From the descriptions of the behaviour of male bumble-
bees (A. HAAs 1946, 1948, 1949, A. FrANK 1941) it follows
that they do not fly very far from the nest. Thus it seems very"
probable that the presence of males in a given plant zone se-
veral hundred metres wide in the Tatry Mountains points out
simultaneously to nesting at that altitude. In Table VI the
presence of males in respective plant zones is given.

The comparison of Table II with Table VI allows to draw
the following conclusions;

1. In zone IV (regio mugheti) four bumble-bee species are
nesting: B. hortorwm L., B. ‘elegans SEIDL., B. terrestris L.
and B. lucorum L.

2. In zone V (regio alpina) three species are nesting; B. pyrenaeus
PERr., B. pratorum L. and B. mastrucatus GERST.
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Table VI
- sub-Alpine zone Alpine zone
e e b 6 B W
1. B. hortorum L. + + sl 1
2. B. subterraneus L. + -+
3. B. distinguendus MOR.
4. B. pomorum PANz,
5. B. elegans SEIDL. -+
6. B. agrorum F. + -
7. B. ruderarius MULL. -+
8. B. silvarum L.
9. B. lapidarius L. -+
10. B. soroeensis F. + -
11. B. jonellus K.
12. B. pyrenaeus PER. + + L i
13. B. pratorum L. + + + e oL
14. B. hypnorum L. L
15. B. terrestris L. + i S n
16. B. lucorum L. + it L e
17. B. mastrucatus GERST. - + - -+ +

3. Species nesting above alpine zone are, except B. elegans
SEIDL. the commonest bumble-bees in the Tatry Mountains.
4. Females and workers occur one plant zone higher than
the males.

Ot

. Since the males of B. pratorum L. and B. mastrucatus GERST.

have been found in zone V (regio Alpina)it may be supposed
that females and workers of these species can be found
in zone VI (regio subnivalis).
o The distribution of Psithyrus LEP. species in dependence
on the altitude is more difficult to determine because of their
rarity in the Tatry Mountains and, following from this, the
small number of specimens collected.
In Table VII the number of specimens of Psithyrus Lep.

species collected in respective plant zones is given.

In Table VII the interrogation mark (?) denotes places
where insects were found by J. NoskiEwIcz (1920). It follows
from data given in this table that all species known from zone I
(Podhale) have been found in the Tatry Mountains, too, but
their number generally decreases with the increase of altitude.

The knowledge of the distribution of bumble-bees, the
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Table VII
- sub-Alpine zone Alpine zone
Lo e I e
1. P. vestalis FOURCR. 12 6
2. P. distinctus PER. 15 16 3 2 1
3. P. rupestris F. 3 1
4. P. campestris P. Tdi oo ] 1
5. P. barbutellus K. 11 ?
6. P. silvestris (LEP.) 3 13 1
7. P. quadricolor LEP. 2 3 ?

hosts of Psithyrus LEP. species, in dependence on the altitude,
and first of all the knowledge of their probable nesting places
allows to determine the maximal limits of the distribution
of Psithyrus LEP. species in dependence on the altitude.

Table VIII

sub-Alpine zone Alpine zone

No. Name 1 00 100 W ¥ Vil Host

1. P. vestalis Fourcr. + -+ 0 0 B. terrestris L.

2. P. distinctus PER. e S + + B. lucorum L.

3. P. rupestris F. 4+  + B. lapidarius L.

4. P. campestris P. + 4+ + 0 Horto-, Agrd- and
Pratobombus VOGT.

5. P. barbutellus K. 4+ 0 B. elegans Pz.

6. P. silvestris (Lep.) 4+ -+ 0O L Pratobombus Vogr.

7. P. quadricolor Lep. + -+ 0 +

»

In Table VIII mark -+ denotes zones where respective species
were found and mark 0 zones where their occurrence is pro-
bable. The hosts are given in this Table too; the highest places -
of their nesting are given in Table V.

It follows from the above table that the major part of Psi-
thyrus Liep. species of the Tatry Mountains is distributed up
to above the border of the Alpine zone; P. rupestris F. only
is an exception here.

The results of my investigation of the Bombus Latr. and
Psithyrus Lep. group and their distribution in the Tatry
Mountains in dependence on the altitude are given in plots I
and II. In plots II and IV there are data concerning Bombus



168 M. Dylewska 32
Larr. and Psithyrus Lep. species of the Tatry Mountains

according to J. NoskiEwIicz’s work (1920). In plot V there
are hitherto known data (NoskIEwIcz 1920) concerning the

Plot I ‘ Plot I

10 & 7
. . . ; ! .\57
700 1250 1550 7800 2300 2499 700 1250 1550 1800 2300
Plot [T .« Plot U
° 2 et
700 .7?50 1550 1800 2300 7499 700 1250 1550 1800
51
Piot V
32

9

70 1250 1550 1800 2300

distribution of Aculeata, without Bombus LATR. and Psithyrus
LEP. species, in dependence on the altitude.

On the axis of ordinates of plots I—V the altitudes above
sea level according to the accepted division into plant zones
and on axis of abcisse the number of species known from
a given zone are given.
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The differences between plots I and IIT as well as between
1T and IV point out to the improved knowledge of the Bombus
LATR. and Psithyrus Lrp. fauna of the Tatry Mountains.
Plot V shows the faunistic border found for the Aculeats in
the Tatry Mountains by J. Noskiewicz (1920). The compari-
son of plots I and II with plot I, however, shows that there
is no distinet faunistic border for Bombus LATR. and Psithyrus
LEp. species since curves characterizing their distribution
in dependence on the altitude fall down with the increase of
the altitude. Plot V shows also that all Aculeata except Bombus
LATR. and Psithyrus Lep. are not distributed in the Tatry
Mountains higher that the border of the Alpine zone (1600 m
above sea level) and that only Bombus LATR. and Psithyrus
LEP. species surpass that border reaching up to the highest
summits.

Bombus LATR. and Psithyrus LEP. are not, however, the
sole representatives of the Aculeata group in the alpine zone
of the Tatry Mountains. In Prof. Dr. R. WoJTUSIAK’S collec-
tions and in materials collected by myself there are following
species presented below according to accepted plant zones:
IV. Vespa norvegica ¥. 1 ¢ Krzyzne, 29. VIII. 1956 on Cam-

panula Sp. .

V. silvestris Scop. 1 ¢ New for the Polish part of the Tatry

Mountains. Krzesanica 3. IX. 1956 on Aconitum sp.

V. saxonica F. 2 99. New for the Polish part of the Tatry

Mountains Dolina Ggsienicowa 6. VII. 1955 on V. myrtillus L.

It nests in Pinus mughus L.

V. rufa L. 1 9. Kominy Tylkowe 10. IX. 1956.

Andrena lapponica ZETT. 3 @9 Dolina Gasienicowa 6. VII.

1955 on V. myrtillus L. and Kasprowe Uhrocie 9. VIIIL. 1955
on Thymus sp.
V. Apis mellifica L. 1 Q. Ciemniak 3. IX. 1956.

II. ZOOGEOGRAPHICAL CONSIDERATIONS ON BOMBUS LATR.
AND PSITHYRUS Lep. GROUP OF THE TATRY MOUTAINS

Results of investigations of Bombus LATR. and Psithyrus
Lep. species of the Polish part of the Tatry Mountains present
almost a complete faunistic outline of the discussed area.
Some supplements may still be expected in the Psithyrus LEP.

Acta Zoologica nr 5 )
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group which, because of their rarity are difficult to work out.
The obtained data concerning discussed genera provide an
abundant material suitable for comparative studies on Bombus
LATR. and Psithyrus LEP. species distributed in the Polish
part of the Tatry Mountains the Czechoslovak part of these
mountaing, in Polish and Czechoslovak Lowlands and in moun-
tains of Central Europe.

1. Diétribution of Bombus LATR. and Psithyrus LEP, species in the Polish and Cze-
choslovak Tatry Mountains ;

There is no separate publication concerning Bombus LATR.
and Psithyrus LEP. species in the Czechoslovak Tatry Moun-
tains as yet. Among faunistic papers of Czechoslovak, Polish,
Hungarian, and German authors (DALLA-TORRE 1878, MAY J.
1938, 1948, SnEzEK J. 1894, 1910, WIERZEJSKI A. 1868,
1874, NoskiEwicz J. 1920, MoscAry H. 1918) there are very
fragmentary data concerning the occurrence of groups discu-
ssed here on the southern slopes of the Tatry Mountains. In
Table IX there are hitherto known data concerning Bombus
LATR. and Psithyrus LEP. species of the Polish and Czecho-
slovak Tatry Mountains.

In Table IX mark -+ denotes reported occurrence of res-
pective species, mark? the probable occurrence of it, since
nothing speaks against assuming their distributions in the
Czechoslovak part of the Tatry Mountains as they are species
widely distributed in Europe.

It follows from Table IX that all species occurring in the
Polish part of the Tatry Mountains oceur in the Czechoslovak
part as well. Psithyrus meridionalis RICH. known only from
the southern slopes of the Tatry Mountains should be in future
also found in the Polish part of these mountaing or in zone I
(Podhale).

I have found no data concerning the distribution of Bombus
LATr. and Psithyrus Lep. in the Czechoslovak part of the
Tatry Mts. in dependence on the altitude in any materials
available to me. It is possible, however, to define on ground
of the knowledge of the distribution of respective species in
the Polish part of the Tatry Mountains and their connection
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Table 1X
: Polish Tatry Czechoslovak
Ro M Mts. Tatry Mts.
1. B. hortorum L. + ?
2. B. subterrameus 1. -+ +
3. B. distinguendus MOR. + -
4. B. pomorum PANZ. -+ ?
5. B. elegans SEIDL. 4+ -+
6. B. agrorum F. A4 4
7. B. ruderarius MULL. 4 +
8. B. silvarum L. + -+
9. B. lapidarius L. 4 %
10. B. soroeensis F. Sl L
11. B. jonellus K. + %
12. B. pyrenaeus PER. + 9
13. B. pratorum L. - 9
14. B. hypnorum L. -+ +
15. B. terrestris L + +
16. B. lucorum L. -+ ?
17. B. mastrucatus GERST. 4 i
18. P. westalis FOURCR. - -+
19. P. distinctus PLR. -+ 9
20. P. rupestris F. 4 +
21. P. campestris P. + ?
22. P. barbutellus K. -+ ?
23. P. silvestris (LEP.) - ?
24. P. quadricolor LEP. -+ -+
25. P. meridionalis RicH. ? |

ool
S,

with plant zones the altitude limits of these forms in the Cze-
choslovak part of these mountains. Similarly as in the Polish
part of the Tatry Mountains Bombus distinguendus MOR.,
B. pomorum PANz., B. ruderarius MULL., B. silvarum L., B. la-
pidarius L., B. soroeensis F., B. jonellus X., B hypnorum L.,
Psithyrus_vestalis FOURCR., P. rupestris F. and P. barbutellus K.
are distributed in zones II and IIT. The remainig species,
B. hortorum L., B. elegans SEIDL., B. pyrenaeus PER., B. pratorum
L., B. terrestris L., B. lucorum L., B. mastrucatus GERST.,
P. distinctus PER., P. campestris P., P. silvestris (LEP.) and
P. quadricolor LeP. in the Alpine zone. In addition it may
be supposed that in the Czechoslovak part of the Tatry Moun-
tains some species may spread higher than in the Polish part

, g%
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Table X
: . Czechoslovak
No. Name Polish Lowland Tatry Mts. Towland
1. B. hortorum L.
2. B. ruderatus F.
3. B. subterraneus L.
4. B. distinguendus MOR.
5. B. fragrans PALL.
6. B. pomorum PANZ.
7. B. elegans SEIDL.
8. B. agrorum F.
9. B. humilis ILL.
10. B. muscorum F. —_— —_—
11. B. laesus Mor.
12. B. ruderarius MULL.
13. B. silvarum L.
14. B. equestris F. —_—
15. B. schrenki MOoR. —iia e
16. B. confusus SCHENCK. —_—
17. B. lapidarius L.
18. B. sicheli Rap.
19. B. soroeensis F.
20. B. jonellus K.
21. B. pyrenaeus PER.
22. B. pratorum L.
23. B. hypnorum L.
24. B. terrestris L.
25. B. lucorum L. s
26. B. mastrucatus GERST.
27. P. vestalis FOURCR.
28. P. distinctus PER.
29. P. rupestris F.
30. P. campestris Pz.
31. P. barbutellus (K.)
32. P. mawilosus (KLUG.)
33. P. stlvestris (Lep.)
34. P. norvegicus SP.-SCHN. i
35. P. quadricolor LEP.
36. P. meridionalis RicH.

on account that the former part has southern exposure and more
fine days in comparison with the colder and more clouded
Polish part.
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2. Bombus LATR. and Psithyrus LEP. species of the Polish and Czechoslovak Lowland

In Table X the distribution of the members of the discussed
genera in the Polish and Czechoslovak Lowland is given (con-
tinuous line). Species the occurrence of which is very probable
on acount of their wide distribution in Europe are taken under
consideration too (interrupted line).

It follows from this table that some species such as B. elegans
SEIDL., -B. jonellus K., B. pyrenaeus PER. and B. mastrucatus
GERST. occur only in the Tatry Mountains and do not occur
in the Lowlands of both countries.

Thirteen Bombus LATR. and six Psithyrus LEP. species
from those given in Table X inhabit all parts of Poland, Tatry
- Mountains and Czechoslovakia. The remaining species may
be divided into such which occur in the Polish and Czechoslovak
Lowland, but do not reach the Tatry Mountains (B. muscorum F.,
B. confusus SCHENK. and P. norvegicus Sp.-ScHN.) and such
which are known only either from the Polish or Chechoslowak
Lowland. To the later group belong B. fragrans PALL., B. lae-
sus MOR., B. schrenki MoR. and B. sicheli RAD. found only
in Poland and P. mawxillosus (KLUG.) observed in Czechoslovakia.
Psithyrus quadricolor LEP. oceurs in the Polish Lowland as
well as in the Tatry Mountains in the Polish as well as in the
Czechoslovak part, but besides Tatry Mountains it does not
oceur in Czechoslovakia (May 1943).

3. Bombus LATR. and Psithyrus LEP, species of the Tatry Mountains
and the Carpathians

In order to illustrate the relations of distribution of the
discussed groups within the whole Carpathians in Table XI
the occurrence of respective species in the Tatry Montains,
Western and FHastern Beskid and the Romanian Carpathians
is presented. In this table, as in the previous one, areas in which
the mentioned species were found are marked with the conti-
nuous line and the probable distribution limits — by the
intérrupted one.

It follows from this table that 18 Bombus LATR. and 4
Psithyrus LEP. species inhabit the whole area of the Carpat-
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Table XI

No. Name Tatry Mts. W. Beskid  E. Beskid Rom. Car.
1. B. hortorum L.

9 BS puderatus . o EE —
3. B. subterraneus L. .  ——m——_—m_m—_——
4.° B. distinguendus MOR. —m——
5. B. argilaceus SCOP.

6. B. gerstaeckeri MOR.

7. B. pomorum PANZ.

8. B. elegans SEIDL

9. B. agrorum F.

10. B. humilis Itn. e S e
1 Bomuscorum B 20 o e R
12. B. laesus MOR. —_—— e
13. B. ruderarius MULL.

14. B. silvarum L.

15. B. equestris . Sl R
16. B. confusus SCHENCK.

17. B. lapidarius 1.

18. - B. soroeensis I'.

19. B. jonellus K.
20. B. pyrenaeus PER. = = ———————————— e
21. B. pratorum L.
22. B. hypnorum L.
23. B. terrestris L.
24. B. luwecorum L. = ———eeen
25. B. mastrucatus GERST.
26. B. westalis FOURCR.
27. B. distinctus PER.
28. PErupestris F. = @ ———————————.

P

w o
L

campestris Pz.

P. barbutellus (K.)
31. P. mawillosus (KLUG.)
32. P. silvestris (LEP.) =  —————————————
33. P. morvegicus SP.-SCHN. s
34. P. quadricolor LEp. P R :
35. P. meridionalis RicH.

hians. Here belong species very widely distributed (B. hortorum
L., B. ruderatus F., B. subterraneus L., B. agrorum F., B. ru-
derarius MULL., B. silvarum L., B. soroeensis F., B. terrestris L.,
B. lucorwm L., B. lapidarius L., B. pratorum L., B. hypnorum L.,
B. distinguendus MoRr., B. pomorum PANZ., P. vestalis FOURCR.,
P. distinctus PER., P. rupestris F. and P. campestris P.) living
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in lowlands as well as in mountains and in addition montane
species such as B. elegans SEIDL., B. pyrenaeus PER. and B. mas-
trucatus GERST., B. jonellus K. is hitherto observed in the Tatry
Mountains and in the Carpathians in the Romanian People’s
Republic, B. confusus SCHENCK. only in the Eastern Beskid
and the Romanian Carpathians, B. laesus MOR. in the Western
Beskid and the Romanian Carpathians, it is therefore very
probable that the last one occurs also in the Eastern Beskid.
B. gerstaeckeri MOR. and B. argilaceus Scop. are reported thus
far only from the Carpathians. The occurrence of B. alpinus L.
in Romania needs confirmation since it was reported (PITT-
TONI B. 1938) as only one specimen from Mehadia.

"Among Psithyrus LEP. species interesting are the following
species: P. maxillosus (KLuc.) and P. barbutellus (K.), the
former of which is distributed in the Romanian Carpathians
and in the Bastern Beskid and the other in the Eastern and
Western Beskid and in the Tatry Mountains. From the remai-
ning species P. norvegicus SP.-SCHN. is known only from the
Romanian Carpathians, but it may be found in Beskid, and
P. meridionalis RicH. and P. quadricolor Lep. reported from
the Tatry Mountains, both of which are probably dlstrlbuted
also in the Western Beskid.

4. The fauna of Bombus LATR. and Psithyrus LEP.
species of the Tatry and Sudeten Mountains

The list of species known from the Tatry and Sudeten
Mountains is given in Table XII. In it the mark 4 denotes
the attested occurrence and mark ? the probable distribution
of the forms in question.

It is evident from Table XII that the major part of men-
tioned species occurs in the Tatry as well as in the Sudeten
Mountains. Only one species of bumble-bee, B. pyrenaeus PER.
and one of Psithyrus LEP., P. quadricolor LEgp. are known
only from the Tatry Mountains. B. ruderatus F. and P. norve-
gicus Sp.-SCHN. belong to forms living in the Sudeten and
not found in the Tatry Mountains; these, however, may be
still found in the Tatry Mountains. The distribution of B. con-
" fusus SCHENCK., B. mucsorum F. and P. mawillosus (KLUG.)
does not extend beyond the Tatry Foreland.
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Table XII
No. Name Tatry Mts. Sudeten Mts.
1. B. hortorum L. + +
2. B. ruderatus F. ? 4+
3. B. subterraneus L. -+ 4
4. . B. distinguendus MOR. -+ oL,
5. B. pomorum PANz. + 4L
6. B. elegans SEIDL. + +
7. B. agrorum F. + +
8. B. humilis ILL. +
9. B. muscorum F. L
10. B. silvarum L. = =
11. B. ruderarius MULL. + 4+
12. B. equestris F. ? £+
13. B. confusus SCHENCK. -+
14. B. lapidarius L. + +
15. B. soroeensis F. 4+ +
16. B. jonellus K. -+ +
17. B. pyrenacus PER. +
18. B. pratorwm L. + -
19. B. hypnorum L. - e
20. B. terrestris L. -+ -+
21. B. lucorum L. -+ L
22. B. mastrucatus GERST. -+ L
23. P. vestalis- FOURCR. <l s
24. P. distinctus PER. + e
25. P. rupestris . + 4+
26. P. campestris Paz. + +
27. P. mawillosus (KLua.). st
28. P. barbutellus (K.). + -+
29. P. silvestris (LEP.) S5 e
30. P. norvegicus SP.-SCHN. +
31. P. quadricolor Lep. + + (%)
32. P. meridionalis RicH. —+ +

S. The fauna of Bombus LATR. and Psithyrus LEP,
species of the Tatry and Balkan Mountains

The list of species known from the Tatry and Balkan Moun-

tains is given

in Table XIII. In it the mark 4+ denotes the

attested occurrence and mark ? the probable distribution

in both areas.

Only five species given in Table XIII, viz. B. distinguendus
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Table XIII

No. Name Tatry Mts. Balkan Mts.
1. B. gerstaeckeri MOR. —+
- 2. B. hortorum L. - -+
3. B. ruderatus F. ? ?
4. B. argillaceus SCOP. +
5. B. subterrameus L. -+ -+
6. B. distinguendus MOR. +
7. B. pomorum Pz. + 2
8. B. elegans SEIDL. -+ +
9. B. alboluteus PALL. -+
10. B. armeniacus RAD. -+
11. B. scytes (SKOR.) o
12. B. agrorum F. + +
13. B. humilis ILL. ? 4
14. B. muscorum F. +
15. B. ruderarius MULL. + -+
16.. B. silvarum L. ol e
17. B. equestris F. ? -+
18. B. zonatus SM. AL
19. B. laesus MOR. 4+
20. B. mucidus GERST. +(?)
21. B. soroeensis F. i A
22. B. terrestris L. -+ +
23. B. lucorum L. + +
24. B. alpinus L. %
25. B. lapidarius L. + -+
26. B. alticola KRIECHB. L
27. B. jonellus K., -+ -+
28. B. pyrenaeus PER. + +
29. B. pratorum L. -+ -+
30. B. hypnorum L. -+ +
31. B. haematurus KRIECHB. -+
32. B. lapponicus ssp. hypsophilus SKOR. -+
33.  B. mastrucatus GERST. I 4+
34. B. vorticosus GERST. 1L
35. « B. niveatus KRIECHB. +
36. P. vestalis FOURCR. + -+
37. P. distinctus PER. + +
38. P. rupestris F. + +
39. P. campestris P. <+ +
40. P. mawxillosus (Krua.) +
41. P. barbutellus K. L At
42. P. silvestris (LEP.) -+ oL
43. P. morvegicus SP.-SCHN. ?
44. P. quadricolor LEP. =
45. P. meridionalis LEP. + ?
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MoR., B. ruderatus F. (?), P. barbutellus K., P. meridionalis Lup.
(?) and P. quadricolor LEP. do not oceur in the Balkan Moun-
taing. On the other hand thirteen species known from the
Balkan Mountains do not inhabit the Tatry and Beskid Moun-
tains (Table XI). These are: B. gerstaeckeri Mor., B. argillaceus
Scop., B. alboluteus PALL., B. armentacus RAD., B. scytes
(SKOR.), B. zonatus SM., B. mucidus GERST., B. alticola KRIECHB.
B. haematurus KRIECHB., B. lappowicus ssp. hypsophillus
SKOR., B. vorticosus GERST., B. niveatus KrixcaB. and P. ma-
xzillosus (KLUG.). Besides the two species, viz. B. muscorum T.
and B. laesus MoR., known from the Balkan and Beskid Moun-
tains do not occur in the Tatry Mountains.

6. The fauna of Bombus LATR. and Psithyrus LEP.
species of the Tatry Mountains and the Alps

In table XIV a list of species of Bombus Latr. and Psi-
thyrus LEP. inhabiting the Tatry Mountains and the Alps is
given. In it the mark 4 denotes the attested occurrence and
mark ? their probable distribution.

The comparison of the Tatric and Alpine species is as fol-
lows. All species known from the Tatry Mountains are reported
also from the Alps; B. ruderatus F. and quadricolor LEP. are
reported from the Alps only by DALLA-ToRRE (1878). Many
species on the other hand do not occur in the Tatry Mountains.
These species may be divided into three groups; in the first
one I place forms distributed also in the Beskid Mountains,
viz. B. muscorum F., B. laesus MOR., B. equestris F. and B. con-
fusus SCHENCK. To the second group belong species not occur-
ring in the Beskid Mountains, viz. B. gersiaeckeri MOR., B. argi-
lacews Scop., B. mucidus GERST., B. alpinus L., B. alticola
KRIECHB., B. lapponicus F. and B. mendar GERST. To the
thirs group belong P. maxillosus (KLua.) distributed in the
Alps, the Carpathians and in the Eastern Beskid.

The maximal altitude limits of the respective species in
the Alps are known from papers by Prrriont (1938, 1940).
The comparison of the distribution of the species in question
in dependence on the altitude is given in Table XV.

In order to determine the difference in distribution of



43

Trzmiele i trzmielce w Tatrach Polskich 179
Table XIV

No. Name Tatry Mts. the Alps
1. B. gerstaeckeri MOR. -+
2. B. hortorum L. + +
3. B. ruderatus F. ? 4
4. B. argillaceus SCop. -+
5. B. subterraneus L. 4+ +
6. B. distinguendus MOR. + -+
7. B. fragrans PALL. +
8. B. pomorum PANz. -+ -+
9. B. elegans SEIDL. -+ +
10. B. agrorum F. + +
11. B. humilis ILL. ? 4+
12. B. muscorum F. -+
13. B. ruderarius MULL. -+ -+
14. B. silvarum L. - -+
15. B. equestris . ? +
16. B. laesus MOR. +
17. B. mucidus GERST. 4+
18. B. soroeensis F. + 4+
19. B. terrestris L. 4+ -
20. B. lucorum L. 4+ 4
21. B. alpinus L. 4+
22. B. lapidarius L. - -+
23. B. alticola KRIECHB. i
24. B. jonellus K. 4 +
25. B. pyrenaeus PER. e e
26. B. pratorum L. S i
27. B. hypnorum L. -+ e
28. B. lappowicus ¥. +
29. B. lugubris Sp.-SCHN. -+
30. B. mastrucatus GERST. o et
31. B. confusus SCHK. -
32. B. mendax GERST. i
33. P. vestalis FOURCR. -+ L
34. P. distinctus PER. -+ +
35. P. rupestris F. -} C o+
36. P. campestris Pz. Sl L
37. P. mawillosus (KLUG.) o
38. P. barbutellus K. -+ e
39.. P. silvestris LEPp. - -+
40. P. norvegicus Sp.-ScuN. !

41. P. quadricolor LEp. + +
42. P. flowidus (KVERSM.) o
43. P. meridionalis LEP. +- +
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Table XV
The maximal The ditference of the
Ne Namo altitude in the vertical distribution
in the Alps and the
Tatry Alps Tatry Mts
2300 100
1. B. hortorum L. 1800 2400 600*
2. B. subterraneus L. 2300 2000 —300
3. B. distinguendus MOR. 950 500 —450
4. B. elegans SEIDL. 1800 2500 700
5. B. agrorum F. 1550 2000 450*
6. B. humilis JLL. 950 2000 1050
7. B. muscorum F. 1200
8. B. ruderarius MULL. 1250 2200 950
9. B. stlvarum L. 1250 1600 350
10. B. equestris F. 800
11. B. laesus MOR. 300
12. B. soroeensis F. 1550 2600 1050
13. B. lapidarius L. 1550 2000 450%*
14. B. jonellus F. 1550 1700 150
2499 201
15. B. pyrenaeus PER. 2300 2700 400%*
16. B. pratorum ‘L. 2300 2500 200%*
17. B. hypnorum L. 1550 2000 450*
2300 250
18. B. terrestris L. 1800 2550 750*
; 2300 300
19. B. lucorum L. 1800 2600 800*
20. B. mastrucatus GERST. 2300 2700 400*
21. B. confusus SCHENCK. 820
22. P. vestalis FOURCR. 1550 1100 —450
23. P. distinctus PER. 2300 1600 —700
24. P. rupestris F. 1250 2500 1250 °
25. P. campestris L. 1550 1600 50
26. P. barbutellus K. 1250 1600 350
LA 2 1800 1298 —602

species occuring in the Tatry Mountains as well as in the Alps
in dependence on the altitude, the common forms are most
useful since data concerning them are most exact. These species
are marked in the table by an asterisk. They are B. hortorum L.,
B. agrorum F., B. lapidarius L., B. pyrenaeus PER., B. pratorum
L., B. hypnorum L., B. terrestris L., B. lucorum L., and B. mas-
trucatus GERST. The difference of the distribution of these spe-
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cies in the Alps and Tatry Mountains in dependence on the alti-
tude is about 500 m above sea level and therefore it approaches
the value of the difference between the Alpine zone in the Alps
and in the Tatry Mountains. This assumption is supported
by observations presented in the faunistic part of this paper,
viz. that respective apecies do not occur beyond limits or
defined plant zones (Table ITI and IV). The least values of
the difference of distribution in dependence on the altitude
(150 and 200) appear for B. jomellus F. and B. pratorum L.
I have given two altiludes for B. hortorum L., B. terresiris L.,
B. lucorum L. and B. pyrenaeus PER. since these gpecies are
fairly common up to 1800 m (2300 m) above sea level and up
to 2300 m (2499 m) above sea level a few specimen have been
found as yet.

To species rarely occuring in the Tatry Mountains, marked
in Table VI belong B. elegans SEIDL., B. ruderarius MuLL.,
B. silvarum L., B. soroeensis F., B. jonellus F. and B. hypnorum L.
Among these B. soroeensis F., B. humilis JL. and P. rupestris T.
present differences in the distribution in dependence on the
altitude of about 1000 m above sea level. This points out to
the possibility of finding these species above the limit of the
Alpine zone. Faunistic data confirm this assumption only in
case of B. soroeensis F. the males of which are known from
zone III (Regiel gérny). The too low values of the differences
of distribution of B. jonellus F. and B. silvarum L. in the Alps
and in the Tatry Mountains allow to assume that B. jonellus F.
is distributed in the Tatry Mountains even in zone IV (regio
mugheti) and B. silvarum L. in zone III (Regiel gérny). For
the remaining species (mainly Psithyrus LEP.) oceurring very
rarely in the Tatry Mountains and in the Alps the differences
are generally negative, i. e. from the Tatry Mountains ‘they
are reported from greater altitudes than from the Alps. This
is caused probably by the very detailed investigations having
been performed in the Tatry Mountains region. Therefore one
can assume that these species will be found in the Alps in much
greater altitudes than up to now since their hosts were found
in such altitudes already.

In Table XV are given also species reported from the Alps
and Beskid Mountaing but not occurring in the Tatry Moun-
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tains, viz. B. muscorum F., B. equestris XK., B. laesus MOR.
and B. confusus ScHENCK. It follows from the altitudes which
they reach in the Alps that they will not be found in the Tatry
Mountains since in the Alps they occur in too low altitudes-

7. The fauna of Bombus LATR. and Psithyrus LEP.
species of the Tatry Mountains and Central Europe Mountains

Almost all Bombus LATR. and Psithyrus LEP. species occur-
ring in the Tatry Mountains are known also from other Central
European mountains (B. distinguendus MOR. does not occur
in the Balkans and B. meridionalis LEP. i3 not known thus
far from the Beskid Mountains) since they are forms inhabi-
ting large areas in Europe. The species occurring in the Tatry
Mountains belong to the following zoogeographical groups
(According to PITTIONT 1948, 1942):

1. Palearctic group:
B. rupestris ., P. campestris PANZ., P. distinctus PER.,
P. barbutellus K.

2. BEuropean-Siberian group:

B. hortorum L., B. subterraneus L., B. distinguendus MOR.,

B. pomorum PANZ., B. hamilis ILL., B. silvarum L., B. eque-

stris F., B. jonellus K. B. soroeensis F., B. pratorum L.,

B. hypnorum L., B. lucorum L. P. silvestris LEp., P. quadri-

color LEP.

3. Buropean-Mediterranean group:
B. terrestris L., P. vestalis FOURCR.
4, European group:
B. ruderarius MULL., B. lapidarius L.
. Montane group:
B. elegans SEIDL., B. mastrucatus GERST., B. pyrenaeus
PERr., P. meridionalis LEP. :
Bombus LATR. and Psithyrus LEP. species known from
the mountains of Central Europe but not occuring in the Tatry
Mountains, can be divided into two groups. In the first one I
place thoge which are known also from the Beskid Mountaing
and the Polish Lowland. They belong to the following 700~
geographical groups:
6. Holopalearetic group:
B. laesus MOR.

(14
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7. Holoeuropean-Siberian group:

B. muscorum F. “

8. Central European group:

B. confusus SCHENCK.

The second group of species consits of forms not known
from the Tatry and Beskid Mountains. These specles belong
to the following zoogeographical groups:

9. Pontic group: .
B. argillaceus Scop., B. scytes (SKOR.), B. zonatus SwM.,
P. maxillosus (KLuG.).

10. Ponto-Turkenian group:
B. fragrans PALL.

11. Eastern Mediterranean group:

B. albolutews PALL., B. burescht PITT., B. armeniacus RAD.,

B. haematurus KRIECHB. B. vorticosus GERST., B. wiveatus

KRIECHB.

12. Montane group:
B. gerstaeckeri MOR., B. alticola KRIECHB., B. mucidus
GERST., B. mendax GERST.

13. Boreal-Alpine group:

B. lapponicus F., B. lugubris SP.-SCHN., B. alpinus L.,

P. flavidus (EVERSM.).

The causes why the above mentioned species do not occur
in the Tatry Mountains should be regarded separately for
both previously mentioned groups of species. The lack of
forms belonging to the first group of species can be explained
taking under considerations the climatic conditions prevailing
in the Tatry Mountains. These species are not distributed in
the Tatry Mountains as well as in the Alps above zone III
(Regiel) (Table XV). The Pontic, Ponto-Turkmenian and
Eastern-Mediterranean species which are placed in the second
group are distributed in South Easter Europe. These limits
run south of the parallel-running part of the Carpathians.
The montane species occurring in the Tatry Mountains (B. py-
reneus PER., B. elegans SEIDL. and B. mastrucatus GERST.
as well as P. meridionalis LEP.) are distributed in all of Central
and Southern Europe and in the Caucassus. The montane species
not known from the Tatry Mountains are distributed only
in the Alps, the Pyrenees and the Balkan. The boreal Alpine
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species not distributed in the Tatry Mountains, viz. B. alpinus L.
occurring beyond the boreal regions only in the Alps, B. lappo-
nicus SSp. hapsophilus SKOR. only in the Alps and high moun-
tains of the Balkan Peninsula, P. flavidus ssp. alptum RICH.
only in the Alps and the Pyrenees (the occurrence of this spe-
cies in the Balkan Peninsula is doubtful). It follows from
these considerations that in the Tatry Mountains there occur
only these montane species which are very widely distributed
in the European mountains reaching to the Caucasus. The
remaining montane and boreal-Alpine forms, not known from
the Tatry Mountains do not pass over the faunistic border.

The poorness of the Bombus LATR. and Psithyrus LEP.
fauna in the Tatry Mountains comes then from the geographi-
cal position of these mountains. The Tatry Mountains are
the coldest mountain region in the Central Europe. The south-
eastern faunistic elements do not reach them since they are
separated from the South-Eastern Europe by the parallel-
running Carpathian ranges. The montame species occurring
in the Alps and the high mountains of the Balkan not known
from the Carpathians, belong to montane forms connected
with the Mediterranean region. On the other hand incompre-
hensible is the fact of the lack of the boreal-Alpine elements
in the Carpathians (B. alpinus L.) needs not to be considered
here as the occurrence of this species in Mehadia was not con-
firmed since about 100 years. It can be neither explained by
the contemporaneous climatic conditions nor by the influence
of the Glacial age. "

III. THE BIOLOGICAL AND PHENOLOGICAL OBSERVATIONS
ON THE GENUS BOMBUS Latr. IN THE POLISH PART OF THE
TATRY MOUNTAINS

1. The nourishing of bumble-bees

The observations concerning the nourishing of bumble-
bees in the sub-Alpine and Alpine zones of the Tatry Moun-
tains are presented in tables XVI and XVII. Data taken under
consideration in the two tables are: 1. season, 2. time of dura-
tion of seasons, 3. plants often visited by the bumble-bees,



Table XVI

Sub-Alpine Zone

Plants Kind of
: . Sexual
Season Duration Main plants rarely food ¢ Remarks
Bt orms
visited taken @
0 = : :
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Carlina acaulis L.
: Trifolium -
qaa Brinollo Jn July fema.les and young queens
g Dedicnlaris appear. Aconitum and Gentiana bi-
& e July Geranium Calluna nectar Q2 ten _ through - by B‘_ %ast;ucatus
proper August Cirsium vulgaris L. and QP GERST' a,.n.d f te'rlreswft:*zs B‘ lectn?-
’ Carduus Poligonum | pollen 33 i(jpi;us leme an z’ y .tlerm.asfims
Alectrolophus - Jn ugust Gentiana asclepiadea
Companula- L. visited by @2 and 33 of B. hor-
Gentiana asclepia- D
dea L.
Delphinium
Aconitum .
Early ; Calluna vulgaris L. nechar 9, 99
- autumn | September i and and 43
g Cirsium pollen
B 2
51 End of Sep- : :
A\?&ﬁ; .| tember and ??. and 3@ perish. Females start to
Octobor hibernate.
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4. plants rarely visited, 5. kind of food taken, 6. observed sexual
forms, 7. remarks regarding detailed data of the ocecur-
rence of bumble-bees, their nourishing and the flowering of
plants. » : .

The plants presented in tables XVI and XVII can be di-
vided into two groups. To the first one belong spring plants,
flowering in masse and successively, which are the main nou-
rishing plants (they are visited by all or almost all bumble-
bee species). These are: 1. Crocus scepusiensis RIcHB. and
Petasites glabratus BORB., 2. Primula elatior L., 3. Vaccinium
myrtillus L. The second group comprises the summer and
autumn plants, visited by various species and various sexual
forms of bumble-bees, belonging to families:

Gerantaceae Saxifragaceae
Campanulaceae Caryophylaceae
Labiatae Primulaceae
Rosaceae Boraginaceae
Papilionaceae Caprifoliaceae
Tubiflorae Dipsaceae
Ranunculaceae Liguliflorae
Briaceae Liliaceae
Gentianaceae Cruciferae
Scrophulariaceae

It follows from this- list that the bumble-bees visit the
majority of flowering plants of the Tatry Mountains. They
chose these which are flowering en masse. The importance
of bumble-bees as pollinating insects in comparison with other
Hymenoptera is in the Tatry Mountains very great since they
are quantitatively very richly represented, whilst from the
remaining Aculeata not only a few species but first of all a small
number occurs in the Tatry Mountains. The bumble-bees are
especially important as pollinating insects in the spring when
there are still few butterflies (Lepidoptera) and Diptera. In
addition the bumble-bees, being social insects visit flowers not
only to feed themselves but also in order to store food (Prr-
TIONI 1942, SKORIKOV 1923) belong to the most important
pollinating insects in the Tatry Mountains. ‘
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2. The development stages of the bumble-bees
in the Tatry Mountains, Podhale and the Polish Lowland

In the development cycle of bumble-bees several stages
can be distinguished on ground of the descriptions of their
life (KrUGER 1907, Horrmr 1882) (Table XVI and XVII).
These stages are: ’

1. the waking up of females and drinking the nectar,

2. the collecting of pollen and nectar (production of wax

and feeding of young, '

3. the appearance of young workers,

4. the dying off of males and workers,

5. the hibernation of queens.

The above mentioned stages take place in different alti-
tudes in Poland in time given in Table XVIII.

Table XVIII

Area ' Stage 1 %Stage 2' Stage 3 k Stage 4 1 Stage 5

|
Lowland | mid-March | April May it November
: June
Zone I End of 2 End of 2 2
(Podhale) March : May : :
Sub-Alpine | Beginning | End of | Beginning | 1st. half |1st. half of
Zone of April May of June of July October
Alpine 211'(1. hajlf Tomo End of iy 2nd. half of
Zone of April June September

The dates presented in Table XVIII are given for early
spring. Because of a late spring in 1955 stage 1 took place
in the sub-Alpine zone only in the first fortnight of May. It
follows from the data in this table that there is a difference
of about a fortnight between the respective development
stages of bumble-bees in- the Lowland, Podhale, the sub-Alpine
and the Alpine zones of the Tatry Mountains. In the spring
the cycle starts earlier in the Lowland and the bumble-bees
earlier attain their aim: the producing of young queens and
males. The marriage flights take place here during July and the
life period is extended to November, providing there are no

4%
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frosts during October. In the mountains on the other hand the
young queens and males occur only in July and in this month
as well as in August the marriage time of the bumble-bees
occurs. The males and workers are observed in the Tatry Moun-
tains still only in September; thus the life period is there three
months shorter than that in the Lowland. But six and someti-
mes five warm months in the mountains are, however, quite
sufficient to complete the whole development cycle of the
bumble-bees.

3. The correlation of the development stages of bumble-bees to the succession
of flowering of plants in the Tatry Mountains

The awakening of bumle-bees in the spring takes place
simultaneously with the appearance of first plants (Table XVI
and XVII) since the same factor, viz. the melting of snow cor-
~ respondingly high temperature cause the starting of life period
in the world of bumble-bees as well as plants. In the Tatry
Mountains the first bumble-bees are observed on Crocus sce-
pusiensts RcHB., (Table XVII), on which the females, hungry
after hibernation drink the nectar. During the flowering of
Primula elatior L. the females very rarely start to collect
the pollen. Therefore one may suppose that the outer nest
is already built and the forming of the first wax cell commen-
ces. The intensive collecting of pollen takes place at the time
of flowering of Vaccinium myrtillus L. that time therefore
the extention of the innér nest and the feeding of young deve-
loping workers takes place. Thus the three spring divisions,
the period of flowering of C. scepusiensis RcuB. (przedwiognie),
the flowering of P. elatior L. (pierwiosnie) and spring proper
mark the three stages of development of bumble-bees. Between
these divisions and the mentioned stages a close correlation
oceurs. ;

At the end of the spring and at the beginning of the summer
the first workers leave the nests. At that time the flowering
of Vacciniwm myrtillus L. comes to an end in the Tatry Moun-
tains. The mountain slopes begin to be covered with abundant
plants on which next generations of workers, young queens
and males find their food. The most numerous occurrence of
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bumble-bees is therefore closely connected with the period of
rich vegetation in the summer.

The dying off of the world of plants and bumble-bees is
caused by the first autumn frosts. The seeds, bulbs, rhizomes
and the young inseminated queens of bumble-bees are hidden
- underground, whilst the males and workers not néeded any
more perish with flowers on which they still found some food.

4. The resistance of bumble-bees to the montane climate

Of all Hymenoptera the bumble-bees their are at best in the
‘mountains. This is proved by the fact of their abundant oc-

currence in the Alpine zone and the small number of other Hy-
menoptera Species.

So as all Hymenoptera the bumble-bees are sensitive to the
wind. At the time of strong, and particularly cold winds, when
Hymenoptera almost do not fly at all, one can, hovewer, find
on flowers not numerous bumble-bees, first of all B. terrestris L.
and B. pratorwm L., 1. e. these which occur first in the spring.
In September during a hurricane I was inding on Kasprowe
Uhrocie (1750 m. over sea level) specimens of males and workers.

During a cold and rainy, and for bumble-bees famine year
1955 the workers were leaving nests in Dolina Ggsienicowa
(1650 m. over sea level) even in dense fog. Neither a shover
prevents hem from collecting food; that I have observed in
the Tatry Mountains several times. :

The bumble-bees in the Tatry Mountains are already active
at 8° centigrade (e. g. Beskid-zone V); at lower temperatures
the bumble-bees rest on plants or stones in a stupor unable
to fly; they aer awakened by warmer gusts of wind or by
sunshine. ;

The observations presented above show that due to a high
resistance to the low temperature, wind and humidity the
bumble-bees in the Tatry Mountains have much more time for
active life than other Hymenoptera and therefore their fauna
is so abundant in mountaing and in the far North.
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STRESZCZENIE

Grupa trzmieli (Bombus Latr.) i trzmielcdw (Psithyrus Lep.)
nie byta dotad szczegétowo badana w Tatrach Polskich. w opu-
blikowanych wykazach (A. Wierzejski 1868, 1874, J. Snie-
zek 1910, J. Noskiewicz 1920) podano dla Tatr PolskichiPod-
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hala 14 gatunkdw trzmieli i 4 gatunki trzmielcow. Moje bada-
nia podjete w ramach zespotowych prac Instytutu Zoologicz-
nego P.A.N., Oddzialu w Krakowie, poszerzyly ten wykaz
do 20 gatunkéw trzmieli i 7 gatunkéw trzmielcow. (Tabela |
oraz wykresy | do 1V).

W  szczegbtowym wykazie gatunkéw podatam odmiany
barwne (morpha i forma), miejsca znalezienia, daty potowu,
formy piciowe oraz rosliny, na ktérych odtawiatam poszcze-
gélne gatunki. Dane te zgrupowatam pod numerami od | do VI,
ktore oznaczaja pietra roslinne w Tatrach Polskich (str. 3).

Dla gatunku Bombus pyrenaeus Per.opisatam nowg odmiane
barwng m. afasciatus nov., rézniagca sie od znanych juz z Tatr
Polskich m. pyrenaeus Per. i m. tenuifasciatus Pitt. bra-
kiem zéttych wiosow na pierwszym i drugim tergicie, lub po-
siadajgcg tylko nieliczne zo6tte wilosy na podstawie pierwszego
tergitu.

Z podanych 20 gatunkéw trzmieli 17 stwierdzono w obrebie
Tatr (Tab. 1). Z tego tylko 4 gatunki (B. pyrenaeus Pér.,
B. pratorum L., B. terrestris L. i B. mastrucatus Gerst.) sg
pospolite. Ponadto czeste sg w Tatrach Polskich: B. hortorum L.,
B. lucorum L., rzadkie zas: B. agrorum P., B. hypnorum L.
i B. lapidarius L. Pozostate gatunki wystepujg bardzo rzadko.
llos¢ trzmieli wystepujaca w poszczeg6lnych miejscach zalezy
od ilosci kwitngcej roslinnosci, a nie od wysokosci i od wiel-
kosci badanego obszaru. Dlatego tez na poéinocnych zboczach,
w gestym borze reglowym i w kamienistych dolinach ubogich
w roslinno$¢ nie ma prawie zupetnie trzmieli. Z tego samego
powodu Tatry Zachodnie sg bogatsze w faune trzmieli od uboz-
szych florystycznie Tatr Wysokich. Wsréd niezwykle rzadkich
na badanym terenie gatunkdw trzmielcow najczestszymi byty
Psithyrus distinctus Pér. i P. silvestris (Lep.).

Skiad procentowy gatunkéw nalezacych do badanych grup
zmienia sie w Tatrach wraz z wzrastajgcg wysokoscig nad po-
ziomem morza. (Tab. Ill1). Najpospolitsze w Tatrach gatunki
B. pratorum L. i B. terrestris L. przewazajg ilosciowo nad
B. pyrenaeus Pér. w reglu dolnym. Natomiast w pietrze alpej-
skim stosunek ten jest odwrotny.

Z posrod 17 gatunkdw trzmieli Tatr Polskich 9 gatunkow
nie znaleziono dotgd ponad obszarem reglowym. Trzmiele
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znane z pietra kosodrzewiny, hal oraz turni (tylko B. pyrenaeus
Per.) podzielitam na takie, ktorych ilo$¢ wzrasta wraz z wyso-
koscig (B. subterraneus L. B. pyranaeus PER. i B. mastrucatus
Gerst.) oraz na posiadajgce w miare zwiekszania sie wyso-
kosci coraz mniej przedstawicieli (B. hortorum L., B. pratorum L.,
B. terrestris L.).

Wysokos$ciowy zasigg gniezdzenia sie poszczegllnych ga-
tunkow trzmieli w Tatrach Polskich nie jest znany; ja podaje
jednak (tab. V.) kilka miejsc w Tatrach, gdzie znalaztam
pare gniazd trzmieli. Jednakze stanowiska samcéw w poszcze-
gélnych strefach roslinnych mozna uwazaé réwnoczes$nie za
miejsca gniezdzenia sie danych gatunkéw, poniewaz samce
nie odlatujg daleko od gniazda (A. Haas 1946, 1948, 1949,
A. Frank 1941). Stad wiec przyjmuje, ze L w pietrze kosodrze-
winy konczy sie zasigg gniezdzenia: B. hortorum L., B. elegans
Panz., B. terrestris L., B. lucorum L.; 2. w pietrze hal mozna zna-
lez¢ gniazda tylko B. pratorumL., B. pyrenaeus PER. i B. mastru-
catus Gerst.; 3. gatunki trzmieli gniezdzace sie w strefie alpej-
skiej sg najpospolitszymi gatunkami tatrzanskimi; 4. robotnice
i samice wystepuja o jedno pietro roslinne wyzej niz samce
tego samego gatunku; 5. B. pratorum L. i B. mastrucatus Gerst.
moga by¢ znalezione w pietrze turni, poniewaz samce tych
gatunkéw stwierdzono w pietrze hal.

Z trzmielcéw stwierdzono w pietrze alpejskim: P. distinctus
Per., P. silvestris (Lep.) i P. quadricolor Lep. pozostate gatunki
moga wystepowaé rowniez ponad granicg lasow, gdyz tam
gniezdza sie ich zywiciele.

Trzmiele i trzmielce nie sg jedynymi zadtéwkami (Aculeata)
strefy alpejskiej Tatr; w publikowanych materiatach znajduja
sie 4 gatunki os (Vespa norvegica F., V. silvestris Scop., V. saxo-
nica F. i V. rufa L.), Andrena lapponica Zett. schwytano w pie-
trze kosodrzewiny oraz Apis mellifica L. z pietra hal.

W Tatrach Polskich i Czechostowackich wystepujg naj-
prawdopodobniej te same gatunki trzmieli i trzmielcow. Na-
lezg one gtéwnie do nastepujacych grup zoogeograficznych:
palearktyczne (4 gatunki), europejsko-syberyjskie (13 gatun-
kow), europejsko-mediterranejskie (2 gatunki), europejskie
(2 gatunki). Pozostate 4 gatunki (B. elegans Panz., B. mastru-
catus Gerst., B. pyrenaeus Per. i P. meridionalis Lep.) sg to
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elementy gorskie rozsiedlone poza Tatrami we wszystkich
gérach Europy Srodkowej tacznie z Kaukazem.

Poréwnanie skiadu gatunkowego trzmieli i trzmielcéw
w Tatrach, Karpatach, Sudetach, Gérach Batkariskich iw Alpach
podatam na tabelach X—XIV. Wynika z nich, ze Tatry majg
najubozszg faune trzmieli i trzmielcéw z wymienionych wyzej
pasm gdrskich, poniewaz wszystkie gatunki tatrzanskie (za
wyjatkiem B. distinguendus Mor., ktory nie wystepuje w Go-
rach Batkanskich) znane sg réwniez z pozostatych gor Europy
Srodkowej, natomiast brak w Tatrach 17 gatunkéw trzmieli
i trzmielcow. Sag to: 1. gatunki pontyjskie, pontoturkmen-
skie i wschodnio mediteranejskie, oraz 2. gatunki gorskie
i borealno-alpejskie. Granice rozsiedlenia ku po6inocy wyzej
wymienionych elementéw zoogeograficznych przebiegajg na
potudnie od Tatr. Zasieg rozsiedlenia gatunkéw zaliczo-
nych do grupy 1. obejmuje cze$¢ Alp, Gory Batkanskie, Alpy
Transylwanskie i Ukraine, za$ grupa 2. rozsiedlona jest
tylko w Pirenejach, Alpach i Goérach Batkanskich.

Ubdstwo trzmieliitrzmielcéw w Tatrach jest spowodowane
potozeniem geograficznym tych goér, sg one bowiem najzimniej-
szym pasmem g6rskim Europy Srodkowej. Brak wielu gatunk6w
goérskich i borealno-alpejskich tlumaczy sie tym, ze sg one
zwigzane z rejonem S$rodziemnomorskim.

Mimo ubéstwa gatunkowego trzmiele nalezg po muchéw-
kach (Diptera) do najpospolitszych owadéw odwiedzajgcych
kwitngce rosliny w Tatrach. Bogactwo ilosciowe roslin tatrzan-
skich niewatpliwie wptywa na ich bujny rozwéj. Wiosng wielkie
przestrzenie w Tatrach pokrywajg sie kolejno kwithgcymi:
1. Crocus scepusiensis Richb., 2. Primula elatior L. i 3. Vacci-
nium myrthilus L. Ro$liny te wyznaczajg trzy pory wiosenne
w Tatrach: przedwio$nie, pierwiosnie i wiosne. Latem odwie-
dzajag trzmiele wiekszo$¢ roslin kwiatowych Tatr.

W  cyklu rozwojowym rodziny trzmielowej wyrdznitam
nastepujagce etapy: 1. budzenie sie samicy i picie nektaru,
2. zbieranie pytku i nektaru (produkcja wosku i karmienie
mtodych larw), 3. pojawienie sie miodych robotnic, 4. wylot
z gniazd miodych samic i samcéw (pora godowa), 5. zamieranie
samcoOw i robotnic, 6. sen zimowy matek. Etapy te rozpoczy-
najg sie wczesniej na Nizu Polski, bo juz w potowie marca,
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a nastepnie z okoto dwu-tygodniowymi opéznieniami na Pod-
halu, strefie podalpejskiej i alpejskiej Tatr. W zwigzku z tym
na Nizu juz w czerwcu trzmiele majg pore godowg, a w Tatrach
dopiero w lipcu. Jednakze zycie aktywne trzmieli konczy sie
na Nizu znacznie p6zniej (listopad) niz w Tatrach (wrzesien),
w zwigzku z rozpoczynajgcymi, sie mrozami.

Etapy rozwoju rodziny trzmielowej sg zwigzane z okre-
sami kwitnienia roslin w Tatrach, poniewaz te same czyn-
niki (topnienie $niegdw i odpowiednio wysoka temperatura)
powodujg rozpoczecie sie obu cykldw. Pierwszy etap rozwoju
rodziny trzmielowej wypada na przedwiosnie, drugi na pier-
wiosnie a trzeci na wiosne. W lecie wystepujacy najliczniejszy
rozwéj trzmieli wigze sie $cisle z bogactwem roslin, ktore za-
kwitajg wtedy na zboczach i w dolinach gdrskich.

Bujne zycie trzmieli w Tatrach uwarunkowane jest réwniez
odpornoscia tych owadéw na dziatanie klimatu gorskiego.
Trzmiele bowiem najlepiej ze wszystkich pszczowatych (Api-
dae) znoszg dziatanie silnych wiatrow, stosunkowo niskiej tem-
peratury (8°C), mgte i deszcz, i dzieki temu majg wiecej czasu
na zycie aktywne w Tatrach niz inne pszczowate.

PESIOME

Pa3paboTKy (hayHbl LuMenein M3 poga Bombus Latr. u Psithyrus
Lep. Tatp MonbCckx £ Hadana B pamax KOMMEKTMBA WUCCReaoBaTenei,
opraHusoBaHHoro Orgenom. 3oonormdeckoro VHctutyTa M. A H. B Kpa-
KoBe. B wmoeli pabote A y4na, kpome Tepputopum [lonbckux Tarp,
TaKKe paiioH MpPearopHbiin, kak CkanbHe u lMograne.

3 oTmeueHHbIX 20 BWAOB LUMeneld, 12 BMAOB HaiagHbl MHOMO B pa-
ioHe. Tatp. KonnuecTso LUMeNei, BbICTYNAtOLMX B MeCTax MOMX CO0pOB
B TaTpax, 3aBMCMT OT KOMMYECTBAa LBETYLUMX PaCTEHWIA, a He OT Mono-
YKEHMA OAHHOTO MeCTa Haf YPOBHEM MOPS W OT Pa3MEPOB WCCEAyeMOro
paiioHa. IMpn 3TOM, B CyOa/bMUIACKO/ 30HE, Yalle BCEro BCTpeqatoTcs
B. pratorum L. B. terrestris L., a B 30He anbnuiickoin —B. pyre-
naeus Per. OCTaNbHble BUAbI BCTPEYAKOTCH 3HAYUTENBHO PEXE.

PacnpeneneHve rHe3s, LUMeneld Mo OTHOLLIEHWIO K YPOBHIO MOps, BCef-
CTBME OTCYTCTBMS AOCTATOYHbIX [JaHHbIX O MeCTax FHe3foBuWiA, S onpeae-
NANa MO PaccenieHUo CamUOB Haj YPOBHEM MOps, TaK KakK OHW, Kak
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W3BECTHO, HE OTAYYAIOTCH JAIEKO OT THe3ia. Brarogaps HTOMY MOEHO
IpUHATE, YT0 B aJpuuiickoii some TaTp IHeSAATCT CAEAYIOIIHE BHIBL
B. elegans PANz., B. terrestris L., B. pratorum L., B. lucorum
L., B. pyrenacus PER., P. distinctus PERr., P. silvestris (LEP.),
P. quadricolor LEp. u P. rupestris L. -

B Ioapckux m Yexocaosamkux Tarpax BeTpedyanTes Toxe BHIEL IIMe-
aei. IlpnHajrexar onm % 22 BHJaM, IINPOKO pacceleHHBIM B Epome
M K 4 BHAAM axpmniickuM, BerpedatomuMed B ropax Cpexmeti EBporsr
n Kaprasa. Oxmako B HexoTopex apyrux ropax Cpegmedi EBpomsr
(Kapmarsr, Cyxersr, Azsnel n Balkamckue Toprr), KpoMe BHIOB, BGTpe-
qatomuxesd B Tarpax, wuByT eme 18 BujoB mMexeit. 310 BB, N pHHAL-
Jexanue K IOHTUHCKOM, TOHTOTYPKMEHCEORl M BOCTOHO CpeAuBeMHO-
MOPCKOit (payHe, apeat pacceleHHS KOTOPHIX OXBATHIBAGT YacTh AJKII,
Barrancknit moxyoerpoB 1 YEpauniy, KpoMe TOro BUJH, TpPAHALIEKAIS
K TODHOI (ayme, Tax HasbIBaeMEle 60peo aXbluiickue BHBI, CBA3AHHBIE
C CPefuBEeMHOMOPCKEM apeaiom.

Ilmern Haxoxar B Tarpax GuarompuaATHEIE YCAOBHS JJA CBOETO pas-
BUTHS, 0 Y6M CBHJETEIBCTBYET HX YHCIEHHOE GOraTCIBO, TECHO CBSi-
anuoe ¢ GorarcrBoM (IOpsl Tarp © MMMYHHTETOM II0 OTHOMEHHIO
K aIbIIHCKOMY KinmmaTy (;eTalor mpn Temmeparype SII., cmIbHOM
BeTpe, TyMaHe W MEIKOM JOHJe). :

[Muka pasdBuTs mIMEIUHOH ceMbu, KOTOPEL s MojeJuIa Ha T 9TaIoB
(1. ITpoGymienue camMok m MATAHIE HEKTOPOM, 2. cobupaHHe MBETOYHOM
UBIIBIEL U HERTapa — BBIIEIKA BOCKA M KOPMICHHE IEPBEIX JMYMHOK,
3. U0ABIEHHE MOXOABIX paGOTHHIL, 4. BELIET U3 IHE3Ja MOIOLEIX CAMIIOB
U CAMOK — 6paqm31171 Iepuog y IIMeleff, 6. orMupanue caMIOB M pa-
Goruui, 6. BUMUSA CUAYKA CAMOK), HAYMHAeTcA MPUOINSHTEIBHO HA
OAMH MECAI panbme Ha HudMenHocTH IToxpmm, yem B Tarpax, Komer
IERIE HA HOBMEHHOCTH 3aBepmiaeTcd B KOHIE OKTAGps, B Tarpax e,
B KOHI® CeHTACDH. DTAIlEI HTOTO IMKIA TECHO CBI3AHEL ¢ TPeMS BpeMe-
HaMM  roga: BeceHHAM (I—3 oramer), xernmM (4 91ay) W OCeHHEM
(5 eram). : : ‘
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