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INTRODUCTION

The studies of the fauna of the Babia Goéra Mountain began in the XIX-th
Century. First papers dealing with that fauna were published by the coleo-
pterologists namely by ROTTENBERG (1867), KIESENWETTER (1869), KoTUuLA
(1873), Nowick1 (1873), STOBIECKI (1880, 1881, 1883) and LOMNICKI (1893).
They gave the lists of the Coleoptera and some records on the Rhynchota, Ortho-
ptera, fishes, birds and mammalia of the Babia Goéra. KuLczyckr (1881, 1882,
1883) published his papers on the spiders (Arachnida), WIERZEJSKI (1896)
worked out the fauna of the small lakes of the Babia Goéra. STOBIECKI has col-
lected some specimens of the Apoidea of the Babia Gora and its closest surround-
ings. At last NIEZABITOWSKI (1889) published his materials of the fauna of
the Phytophaga and KULMATYCKI (1920) those of the ants (Formicidae).

In the present century several papers dealing with this region have been
published. First records on the Apoidea are included in the lists given by KIss
and OLASZ (1907), who have collected their material in Polhora Orawska and
Babia Gora, but chiefly on the southern slope of the latter during their excursion
in September 1905. The species belonging to the Hymenoptera, Lepidoptera,
Coleoptera, Orthoptera, Neuroptera and Hemiptera were recorded by those
authors. They have collected 9 species of bumble-bees (Bombus LATR.) and
2 species of the genus Psithyrus LEP. in the Babia Goéra, but these are without
any particular places of the collecting and any altitudes in labels. Some more
recent publications contain the data on the Apoidea. These are the papers
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of URBANSKI (1932) on the Mollusca, RIABININ (1962) on the birds, PAWELOwW-
SKI (1964) on the Coleoptera new to Babia Géra. The papers of the SMRECZYX-
SKI (1936, 1950), SZYMCZAKOWSKI (1959) and PLisKo (1962) contains also some
data on the Lubricidae, Orthoptera and Coleoptera.

In the collective publication entitled ,The Babia Géra National Park*
published under the redaction of W. SzAFER in 1963, several authors gathered
the existing records on the fauna of this mountain. They did not find any ende-
mic species but they realised that in this area there are some carpathian ende-
mits, the alpine species and the boreo-alpine species that have been also found
in the Tatry Mountains, but their number is smaller in the Babia Goéra than
in Tatras. In the above mentioned publications in the chapter dealing with
the Inwvertebrata Pawlowski lists three species of the Apoidea, for example
Bombus pyrenaeus PER. an alpine element, B. lucorum (I.) a tychoalpine element
and Andrena lapponica ZETT. species characterised by him as a boreo-alpine
element in the fauna of the Babia Gora.

In the Babia Goéra the Apoidea were collected by the present author in the
years 1962—1964 during all the months of the vegetation and so, starting
from April and finishing in September, or even in October. About 3600 speci-
mens of this groupe have been collected by the present author and this allowed
to give the lists of the species, to realise the vertical reaches of these species,
to precise the times of the flight of the species in particular plant-zones, ag well
as to show how the periods of the appearance of the species are depending on
the periods of the flowering of their host plants. Some zoogeographis problems
are solved in the seperate chapter of the present paper. It contains a comparison
of the lists of the species found in Tatry Mountains and in Pieniny Mountains
already published by NoskIEWICZ (1920), DYLEWSKA (1958, 1962), and Dv-
LEWSKA and NOSKIEWICZ (1964) with the material of the Babia Géra, and with
the data concerning the Apoidea of the other parts of the Western Carpathians.
The particular biological, ecological and zoogeographical data allowed the author
to give an analysis test of the descending and directions of the aboding of the
Babia Goéra by the Apoidea.

I am very thankful to Prof. Dr. J. StacH for his great help and I also owe
my thanks to Ing. J. ZAREMBA the director of the Babia Goéra National Park
who enabled my researches and to Dr. J. PAWELOWSKI and Mag. T. PAWLOWSKA
who helped me by their experience in this terrain. Mag. T. PAWLOWSKA
have also kindly determined the plants on which the Apoidea have heen
found.

I. THE CHARACTERISTICS OF THE TERRAIN

The Babia Goéra is the highest top of the Beskid Wysoki Range in the Wes-
tern Carpathians reaching the altidude of 1724,6 m above the sea level at
Diablak. The latter mount together with Polica Range and Jalowieckie Range
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is called the group of the Babia Gora. The Babia Géra massit extends parallelly
from Jalowiecka pass at the north to Liptowska (Krowiarki) — pass at the
east. The 10 km long crest of mountain is slightly arched towards the south.
These are the tops of the mentioned crest starting from Jalowiecka pass (1017 m
a. 8.1.): Mata Babia Gora called also Cyl (15617 m. a. s.1.) from which one can descend
to Idebezyska-pass (Brona, Brama), at the altitude of 1408 m a. s. 1., then Garb
Kofeidlek (1620 m a. s.1.) and Diablak, then from the top of the range the crest
descends gradually through smaller tops as Gléwniak (1617 m a. &. 1), Kepa
(1521 m a. 8. 1.) and Sokolica (1367 m a. 8. 1.) and from there terminates
through steep slope at the altitude of 986 m a. s.l. at Krowiarki.

The northern slopes decline steeply (the angle 30—70°) to 900 m. a. s. 1.
and beyond that altitude are divided by small dales of the steams into paral-
lelly situated crests. These are as follows: Norczak, Stonéw Gron, Ryzowana,
and Burdylowy Gron. The streams of the northern slopes are connected at the
altitude of 600 m a. 8. 1., in Zawoja-Widly. The slopes are flat in upper parts
to the altitude of 1400 m a. 8. ., but steep below 900 m a. s.1. and at last in
the foot parts area spread towards Kotlina Orawska at the altitude of about
750 m a. s. 1. The inclination of the southern slopes varies from 20° to 45°.
The chief mount has both from Zawoja village and Kotlina Orawska a rather
great relative altitude, namely 1000 m at the north and about 900 m at the
south. The outline of the Babia Géra is given in figure 1.

71900
1700
15001
1300 -

T

T

11001~
9001+
700 -

[ [ EQ+ [3s

Iig. 1. Profile of the Babia Goéra schematically with altitudes above sea level and floristic
regions marked.
1 — alpine zone, 2 —— dwarf pine zone, 3 — upper mountain forest zone, 4 — lower mountain
forest zone, 5 -— cultivated area

The different configurations of the northern and southern slopes of the
Babia Goéra is caused by the geological structure and bed inclinations of the
mount (KSIAZKIEWICZ, 1962). The Babia Goéra as the whole Beskid Wysoki
consists of a flish. The top parts are constitute of the Magura sandstone with
the slate insertions lying in the Hieroglyphic beds. The Magura sandstone

1*
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in the oblique beds are directed rather to the south, and therefore the southern
slopes are more resistant to the erosy and less damaged than the northern slo-
pes. The present appearance of the slopes is caused by a glacier activity but
mainly by the atmospheric agents and the mass movements. Under the steep
rocks of the top parts of the northern slopes and also along the gills and at
the bottom og the corries, there are the screes and heaps of the big stones.
The localisation of the corries is given in the map No. 1. The Kofciélki-corry
200 m deep, is the biggest one among those. It is hidden from the wind and
grown up with a rich tall-herb flora. The soils of the northern slopes are strongly
differentiate, consisting chiefly of fain-grained Magura sandstone which com-
prises calcium carbonate, of sandstones with no calcium contents and of acid
soils with the beds of the moulder. That is a reason that the flora of the northern
slopes is well differentiate (WoJTErskri, 1963). The calcifilous and granit pre-
fering species known from different parts of Tatry Mts. are also recorded from here.

A rather high altitude above the sea level causes the characteristic distri-
bution of the plants in the Babia Géra. The plant zones of the Babia Gora in
the comparison with those of the Tatry Mts. are lowered by about 200 m.
The vertical reaches of the plant associations in the Babia Goéra are worked
out by CeLI&skI and WOJTERSKI (1961, 1963). This vertical plant distribution
is shown in fig. 1. And so, in the lowest foot parts of the northern side of the
Babia Goéra the forests cover small areas only (Pl. XII fig. 1) and the majority
of that slope is taken under the cultivation. On the southern slope the foot
parts are covered by the forest to which in the Polish side stick the fields and
the meadows of the villages, namely Zubrzyca Gérna, Kiczora, Przywaréwka
and Lipnica Mata. The regio montana inferior extends in the lowest part of the
massif on the average to 1150 m above the sea level. Here grow the forests
belonging to the plant associations of Fagetum carpathicum and Abieti- Piceetum
montanum. The forests growing in this zone belong to the associations of Al-
netum incane and the associations of tall-herbs and Betulo-Adenostyletae and
montainous meadows mown for grass (associations of Nardetum-Gladiolo-
Agrostetuwm) are limited to small areas. On the average the border in the forest
passes in the Babia Goéra at the altitude of 1390 m above the sea level. In the
regio montana superior grows the spruce forest (Piceetum excelsae carpathicum
myrtilletoswm ) in which dominates Vaccinium myrtillus L. and there is the
association of Piceetum excelsae filicetosum with Arthyrium alpestre (HOPPE)
and Dryopteris austriaca (L.) as the dominants. In the mountain palustres
of this zone grows characteristically Rumex alpinus L. Along the ways, streams,
small glades and other uncovered by the forest areas in the tall-herb asso-
ciations flower in the spring Petasites MiLL., Primula L., Tararacwm ZINN., later
on Doronicum austriacum JACQ., Adenostyles alliariae GOUAN and Aconitum
callibotryon RcHB. At the forest borders there are small sorb-tree brush-woods
and the tall-herb pathes.

In the regio montana inferior and the regio montana superior are markedly
separate from each other on the northern slope only. The southern slopes are



116 6

rather uniformly covered by the spruce forest reaching at the average 70 m
higher altitude than on the northern slopes. In the lower parts of that forest
there are also solitary beech-trees (Fagus silvatica L.), fir-trees (Abies alba MILL.).
Dentaria L., a plant characteristic of the regio montana inferior is here rather
common. Because of that in the list of the species collected on the southern
slopes the lower parts of the spruce forest to about 1200 m above the sea level
is distinguished. :

The meadows of the both mountain regions are situated at nearly same alti-
tudes on the southern and northern slopes of the Babia Goéra (RALSKI, 1933).
On the northern slopes of the regio montana inferior at the altitude of about
900 m above the sea level there are two large glades, namely Czarna Cyrhla (PL XTI
fig. 2) and Sulowa Cyrhla (map No. 1) and above them at the altitude of 1000 m
a. 8. 1. there are two meadows, viz., Hala Czarnego and Dejakowe Szczawiny. The
glade Markowe Szczawiny (P1. XIIT fig. 3) is the biggest one in the regio montana
superior. At the altitude of 900 m a. 5. 1. on the southern slopes along the way
from Zubrzyca Gorna to Przywaréwki there are several meadows mown for
grass, namely: Hala Smietanowa, Hala Smietanowa Zubrzycka, Gubernaséwka,
Kiczora and Przywarowka. Another hall, Hala Kralowa is situated at the alti-
tude of about 1150 m a. 8. 1. In the spring mainly on the southern slopes flower Cyo-
cus scepusiensis Borb. and Primula elatior L., any later on, in June the yellow
flowering species of the genus Hieracium L., and Trifolium L., Coronilla varia L.,
and in the autumn flower Carduus L. and Centaurea L. In dry insolated places
and among the stones removed from fields flower the wild strawberry (Fragaria
vesca L.), Potentilla erecta L. and Veronica L.

Above the timber line on the both slopes grow dense dwarf pine (association
of Mughetum carpathicum), which in the upper parts of this regio is limited to
the small pathes, becoming smaller and smaller towards the top. A rich tall-
herb flora with Adenostyles alliariae SONAN., Dorowicum austriacum JACQ.
and Vaccinium myrtillus L. and Vaeccinium wvitis-idea L. grows among those
bushes. Also grows here the grasses and rock lowns in which flower Rodiola
rosea L. and Saliv silestaca WILLD.

The regio alpina is limited to small area (P1. XI1I{ig. 4) between the altitudes
of 1650 and 1725 m a. s. 1. and is covered mostly with high mountainous lowns
with. Pulsatilla alpina L., Sedum alpestre VILL., Polygonum bistorta L. and
others ones.

ROMER (1949) reconed the Babia Géra range among the country I, of the
sub-mountain regions and of the mountains of Slaski Beskid and West Beskids
with ave characterised by the mountains climate. Mild winters, cool summers,
the springs warmer than the autumns and a marked amplitude between day
and night are observed here. The southern winds appear very often during
the winter. The southern and south-west winds predominate on the northern
slopes and west and south-west winds predominate on the sounthern slopes
(OBREBSKA-STARKLOWA, 1963). The number of fine days i8 not larger than
209, in the Babia Gora. There are about 15 days with the moisure in every month.
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Table 1
Locality The quantity of the moisure in mm
Zawoja ‘ 1142
Staricowa 1086
Markowe Szczawiny 1409
Diablak 1509

The moisure depends on the altitude and on the exposition. The year moisure
noted at Zawoja (the foot area, 700 m a.s.l.), Staicowa (regio montana in-
ferior, 850 m a. s. 1.), in Markowe Szczawiny (regio montana superior, 1180 m.
a. 8. 1.) and at the top of Diablak (1725 m a. s. 1.) are shown table I (after Paw-
towski, 1962). Half of the total amount of the moisure occur in the summer,
and half in the winter. In the period of pending of my researches the larger
snow cover were: in Zawoja 105 cm, in Stancowa 138 em and in Markowe
Szezawiny 138 em (these data are received from the PTHM). The biggest snow
cover (400 cm) was found by PAwrowskr (1962) in the Kosciélki corries at
the altitude of 1950 m. In the regio mugheti the snow lasts till July or even
till August. The climate of the Babia Goéra is also characterised by the mean
monthly temperature. The data referring to above mentioned places and in
the meteorological station in Jablonka in the Nowotarska Valley (a place nearest
to the southern foot of the Babia Goéra (taken in the years 1962—1964 are
illustrated in table IT.

Table IT

Locality I 1T JUBE 10 Vv VI | VII | VIII | IX X XTI | XII

Zawoja —55|—b4|—29 65| 99| 134 | 146 | 148 | 11:5 | 7-0 33| —54
Jablonka |—8:8|—8:5|—55 6:1| 10:0 | 139 | 146 | 147 | 10-9 | 59 37| —17-8
Stancowa | —-6:5| —6-1|—3-7 4.7 87 | 128 | 142 | 14:3 | 107 63 3-8 |—6-2
Markowe
Szezawiny|—17:2 | —7-7 | —4-9 33| 70 108 | 12:0 | 123 87 | 48 3:5|—68
Top region| —9:3 | —17:6 | —5:4 | —1:8| 4:5 73 86 75 56| 29 |—4:0|—6-0

It can be seen from the table IT that the period from April to November
is at the meteorological stations in Zawoja and Jablonka close to each another
in the temperatures, however, Jablonka is lower than Zawoja by 80 m. The
differences are in the tenth parts of the Celsius degree. The months IV, IX
and X are cooler in Jablonka than in Zawoja, but the months V and VI res-
pectively warmer. In summer (VII, VIII) in the years of researches the mean
temperatures in the both stations were nearly the same. The winter months
XII, T, IT and III are in Jablonka markedly cooler at the Staricowa than abt
Zawoja and Jablonka, by about 1-2°C, mainly in the months IV, V and VI,
but in the months VII, VIII and IX only by 0-4°C, probably because of a strong
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ingolation of the south faced slopes. The winter period is warmer at Starcowa
and even at Markowe Szczawiny than in Jablonka, where the cool masses
of the air are descending from the Tatra Mts. and the Babia Goéra. In the period
from IV to IX Markowe Szezawiny are cooler than Stancowa by 1-4°C in spring
and by 2:0°C in summer. ~

The seasons are on the Babia Goéra designated by mean day temperatures
as follows:
winter — mean temperature below 0°C
prae-vernal period — from 0°—5°C

spring — from 5°C—15°C
summer — above 15°C
autumn — from. 15°—5°C

late autumn — from 5°—0°C
Table III shows the mean dates of the beginning of the year seasons noted
during the period of the researches in the meteorological stations mentioned

above.

Table III

Season Top area Markowe Szczawiny Stancowa | Jablonka Zawoja
Early

spring 10. V 1.V 9. IV SV 1. IV
Spring 20. V 6. V. 13. 1V, 1TV, 10. TV.
Summer 2. VIII—7. VIIL 9. VII. 18. VI. 18. VI.

18. VII—25. VII.

Autumn 8. VIII. 15. VIII. | 26. VIII. | 26. VIII.
Late

autumn 13. IX. 105 0%, 20. X. 20. X. 21. X.
Winter 30. X. 25. XI. 30. XI. 27. XI. 28. XI.

In the top area (after OBREBSKA-STARKLOWA, 1963) of the Babia Gora there
is no summer in the temperature meaning. The spring starts at about 10th May
and passes into the autumn. The late autumn beginns about the 13th Septem-
ber, the winter lasts about five and half months. At Markowe Szezawiny (regio
montana superior) the winter lasts less than five months, the spring beginns
in first decade of May. The warm sumimer days have been realised chiefly in
August, or in the second half of the July (6—8 days earlier) at this station.
In first half of October beginns the late autumn here. In the regio montana
inferior at the southern slopes, the spring beginns about the 15th April, the
summer in first decade of July and lasts about 40 days. The late autumn beginns
here similarly as in the stations in Zawoja and Jablonka about 20th October.
The beginning of the spring was in these three stations between 10th and 13th
April. The summer at the stations in Zawoja and Jablonka lasts ahout 69 days,

between 18th June and 26th August.
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II. THE LISTS OF THE SPECIES

The species of the Apoidea collected at the Babia Goéra, are sytematicaly
listed in this chapter. Besides of the exact places of the collecting of the species,
the dates of the collecting and the sex of the specimens and often the plants
on which those species have been found the plant zones are added. Those are
marked with the following symbols:

I. The foot parts of the northern slopes
Ta. The foot parts of the southern slopes
1I. The regio montana inferior (the lover mountain forest zone), northern

slopes

ITa. The lover parts of the southern slopes of the lover mountain forest
zone

1II. The regio montana superior (the upper mountain forest zone), northern
slopes

IITa. The upper parts of the southern slopes of the upper forest zone
IV. The regio mugheti (the zone of dwarf pine), northern slopes
IVa. The zone of dwarf pine of the southern slopes

V. The regio nivalis (the alpine zone).

Family: Colletidae
Genus: Colletes LATREILLE

1. C. cunicularius (1.INNAEUS)

I. Palechéwka 22. 1V. 1963, @& on Saliz L.
Ia. Zubrzyca Goérna 21. 1V. 1964, & on Saliz caprea L.

Genus: Prosopis JURINE

1. P. confusa (NYLANDER)

I. 18. VIIIL. 1879, @ leg. S. STOBIECKI
ITa. The way from Gubernaséwka to Przywarowki 2. VII. 1963, @ on Rubus idaeus 1.;
30. VIL. 1962, &; 4. VIII. 1962, 3; 9. VIII. 1963, @ on Potentilla erecta (1..).

2. P. sinuata (SCHENCK)

1. Palechéwka 23. VII. 1962, 3 — Bararicowa 1. VII. 1963, 33 on Achillea L.; 8. VII. 1963,
99 38 on Achillea 1..

3. P. communis (NYLANDER)

Ia. Border line forest by Lipnica Mata 8. VIIL. 1962, Q.
ITa. Hala Smietanowa 5. VIL. 1963, 99 on Bellis L.

4. P. difformis (EVERSMANN)

I. Baratcowa 1. VIIL. 1963, @ & on Adenostyles alliarae (Gouax); 11. VIIIL. 1962, 33 on
Campanula 1. — Zawoja Wilezna 25. VI. 1963, & on Echium vulgare L.
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5. P, hyalinata (Sxitn)
I. Markowe Roéwienki 17. VII. 1962, Q@ on Hieracium L.
IIa. Hala Smietanowa 5. VII. 196‘3 5‘ on Bellis perennis .. — The way from Gubernaséwka
to Przywaréwki 6. VI. 1963, & on Bellis perennis L.; 2 and 4. VII. 1963, 92 43 on Ru-
bus L. and Hieracium L.

Family: Andrenidae

Genus: Andrena FABRICIUS

1. A. pubescens baltica ALFEKEN

I. Palech6wka 10. VI. 1963, Q on Bellis perennis L.; 17. VI. 1963, @ on Hieracium L.; 21. V1.
1963, @ on Polygonum L.; 26. VI. 1963, Q@ on Rubus L
IV. Izdebezyska 5. V. 1964, @ on Salix silesiaca WiLLD. — Koécidtki 5. VI. 1964, ? on Saliz
silestaca WILLD.

2. A. tibialis (KIRBY)

I. Widelki 30. IV. 1963, 33 on Saliz L.
IV. Tzdebezyska 5. VI. 1964, Q@ 3 on Saliz silesiaca WILLD.

3. A. haemorrhoa (I'ABRICIUS)

I, Ta. Common species (about 809, of the vernal Apoidea). Collected in valleys of streams
and on slopes. Males appear about mid-April and fly till third decade of May, females
from end of 2-nd decade of April to third decade of May. They visit Crocus scepusiensis
Bors., Saliz L. Tussilago farfara L., Petasites albus L. and Tarasacum officinale Wrg.

II. Sulowa Cyrhla 18. IV. 1964, 33 on Crocus scepusiensis BOrB.; 8. V. 1964, 29 43 on
Saliz L.; 26. V. 1964, 2 on Tarazacum officinale WEB. — Czarna Cyrhla-19. VI. 1963,
Q on Potentilla erecta (L.); Dejakowe Szczawiny 27. V. 1964, @ on_Saliz L.

ITa. Gubernaséwka 20. IV. 1964, 33 on Tussilago farfara L.; 14. V. 1964, 3 on Saliz L.;
19. V. 1964, 22 33 on Saliz L. and Vaccinium myrtillus L.

ITI. Markowe Szczawiny 25. V. 1964, Q on Saliz L.; on the green touristic way below Mar-
kowe Szezawiny 18. V. 1964, Q on Saliz L.

IV. Koéeibtki 21. V. 1964, Q on Saliz silesiaca WiLLp.; 5. VI. 1964, 99 on Saliz silesiaca
Wirrp. — Izdebezyska 5. VI. 1964, 92 on Saliz silesiaca WILLD.

4. A. fulvago (CHRIST)

I. Markowa 11. VII. 1963, Q.
II. Czarna Cyrhla 19. VI. 1963, 3 on Hieracium L.
ITa. Gubernaséwka 6. VI. 1963, 3 on Taraxacum officinale Wrp.

5. 4. humilis (IMHOFF)

I. This species nestles in colonies in the soil in valleys of streams and on the slopes pro-
tected from the wind. Males during two weeks of June, mainly on Z'aramacum officinale
WEB., females from first decade of June to second decade of July on Hieracium 1.,
Roamnunculus. acer L., Leontodon L.

la. Lipnica Mala 3. VII. 1963, Q. — Hala Kraléwka 3. VIL. 1963, 22 on Hieracium I..

II. Sulowa Cyrhla 26. VI. 1963, 92 33 on Hieracium L.; 10. VIL. 1964, 92 on Hieracium I,. -
Czarna Cyrhla 11. VIIL. 1963, @ on Hieracium L.; 19. VI. 1963, 33 on Hieracium L.

ITIa. On glades and along ways in the forests to the altitude of 900 m. It appear during first
decade of June till last decade of July on Tarazacum officinale Wes., Hieracium 1..,
" Leontodon L., Rannunculus acer L.
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6. 4. bicolor (FABRICIUS)

I. - In the valleys of the streams and on the slopes, in two generations. First generation in
early spring from about 10 April till first days of June on Crocus scepusiensis BORB.
Tussilago farfara L., Petasites albus L., Saliz L., Primula elatior L., Taraxzacum offici
nale WEB., Geranium silvaticum L. Second generation from first decade of July to first
days of September, on: Campanula L. and Echium vulgare L.

Ta. Lipnica Mala 23. IV. 1964, Q2 on Crocus scepusiensis Bors.; 19. V. 1964, 9 on Tussilago
farfara L. and Saliz L.; 3. VIL 1963, @ & on Echium vulgare L. — Zubrzyca Gérna
21. IV. 1964, @ &.

II. On glades, forest clearings and along ways from the end of second decade of April, till
about second half of May and in the end of first decade of July on Petasites albus L.,
Crocus scepusiensis BorB. and Taraxacum officinale WEB.

lla. First generation from second decade of April, till first decade of June on Tussilago far-
fara L., Salix L., Vaccinium myrtillus L. and Dentaria grandulosa W. K.. Second gener-
ation in first decade of August.

I1I. Only one generation. On glades and along ways from first decade of May to first decade
of June on Saliz L. Tussilago farfara L. Taraxacum officinale WEB., Primula elatior L.,
Vacciniwm myrtillus L. The nests have been observed on path on the glade Markowe
Szczawiny.

7. 4, ruficrus (NYLANDER)
Ta. New for Polish Carpathians. Collected (2 %) in Zubrzyca Goérna on Saliz caprea L.

8. A. lapponica (ZETTERSTEDT)

I. 1In valleys of streams and on slopes in first decade of April (33). The females from the
end of first decade of April to the end of the second decade of May. The males have been
observed till the end of second decade of May on Tussilago farfara L., Saliz L., and
Vacciniwm myrtillus L.; females visit Vaccinium myrtillus 1.

Ia. The forest near Lipnica Mala 19. V. 1964, @ on Vaccinium myrtillus L.

1I, ITa. Observed in not dense woods, near ways, in forest clearings and glades. Males from
the end of first decade of May till the end of second decade of same month on Saliz L.,
and Petasites albus L. Females from mid-May to first days of July on Vaccinium myrtil-
lus L. In 1962, after wet and cold spring they were on wing still in first days of August.

III. From first decade of May to the end of June on Saliz L., Vaccinium myrtillus L. and
Tarazacum officinale L. Males to first days of June; females from third decade of May.

LV. Males visit Saliz silesiaca WiLLD., between May and June (about two weeks). Females
from the end of May to the end second decade of July. In 1962 to the first days of August
on Saliz silesiace L., Vacciniwm myrtillus L. and Vaccinium vitis idea L. The rutting
flights and copulation have also been observed. Males are flying on about half to one
meter along the tracts resembling the parabolas. These flights hase been observed every
year at the same well insolated, protected from the wind places. Near these places on
Vaccinium myrtillus L. the copulation have been noticed. Similar rutting flights have
also been realised in other floristic regions.

IVa. Diablak 30. V. 1964, 92 on Vaccinium myrtillus L.

V. Diablak 1. and 2. VIIL. 1962, 92 on Vaccinium vitis idea L.

9. 4. praecox (SCOPOLI)

I, Ia. In stream valleys, on slopes, glades and near ways in the forests. Males in first decade
of April to commencing of May. Females from mid-April to the end of second decade
of May on Tussilago farfara L., Salix L., Petasites albus L.

1I. Sulowa Cyrhla 8. V. 1964, 99 on Saliz L.

ITa. Gubernagéwka 20. IV. 1964, 92 33 on Twussilago farfara L.; 14. V. 1964, 99 on Tussilago
farfara L.
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Below Markowe Szezawiny 25. V. 1964, 92 on Saliz L.; by Markowe Szczawiny 30. V.
1963, 34 on Salix caprea L.
10. A. apicata (SMITH)

In valleys of streams and on slopes from mid-April to the end of May on Saliz L. and
Petasites albus L.

Zubrzyca Goérna 21. IV. 1964, 3 on Petasites albus L.

Sulowa Cyrhla 8. V. 1964, @ on Saliz L. — above Dolny Plaj 7. V. 1964, @ on Saliz L.
Below limit of National Park 20. V. 1964, @ on Saliz L.

Below Markowe Szczawiny 18. and 25. V. 1964, 99 on Saliz L. — Markowe Szczawiny
25., 27. and 29. V. 1964, 92 on Saliz L.-— above Markowe Szczawiny 25. V. 1964,
Q@ near the way.

Izdebezyska 25. and 29. V. 1964, 99 on Salix silesiaca WiLLp.: 5. VI. 1964, @9 on Saliz
silestaca WILLD.

The species is also known from Pieniny Mountains, where it was reported (DYLEWSKA,
NOSKIEWICZ, 1964) erroneously under name A. nycthemera Idi.

11. A. fucata (SMITH)

In valleys of streams and on slopes. Males from mid-May to mid-June; females from first
days of June till first days of July. In 1962 after cold and wet spring the females were
observed by the end of second decade of July. They were collected on Rubus idaeus L.,
Rosa L., Taraxacum officinale WEB. and Polygonum L.

Sulowa Cyrhla 26. V1. 1963, 3 on Rubus idaeus L. — way above Sulowa Cyrhla 8. VI. 1963,
& on Rubus idaeus L.

Glades, forest clearings and way’s sides in the forests at the altitude of about 1200 m
above sea level. Males from first days of June till mid-July; females from commencing
of July till first days of August on Rubus idaeus L., Bosa L., Potentilla erecta L.

12. A. clarkella (KirBY)

. Zubrzyeca Goérna 21. IV. 1964, @ on Petasites albus (L.) and Galanthus L.; 17. V. 1964,

@ on Ribes vulgare LAM. ,

Sulowa Cyrhla 8. V. 1964, @2 on Saliz L. — above Dolny Plaj 8. V. 1964, 9 on Salix 1..
The way from Hala Smietanowa to Hala Smietanowa Zubrzycka 21. V. 1964, ¢ on Sa-
liz L. — Gubernaséwka 20. IV. 1964, @ on Twussilago farfara L.

13. A. alfkenella (PERKINS)

Ryzowana 4. VI. 1963, 22 on Fragaria L. and Bibes vulgare LaM. — Palechowka 3. VI.
1963, @ on Taraxacum officinale WEB.

Czarna Cyrhla 4. VI. 1963, @ on Fragaria L.

Gubernaséwka 6. VL. 1963, 99 on Potentilla erecta L., Fragaria L., and near their nests;
5. VII. 1963, 9, — Hala Smietanowa 8. VI. 1963, @ on Potentilla erecta L.

14. A. subopaca (NYLANDER)

In the valeys of the streams and on the slopes from mid-May to the end of first decade
of July on Tussilago farfara L., Tarazacum officinale WEB., Veronica chamaedris L.,
Potentilla erecta L. and Hieracium L. In 1962 after cold and wet spring females were
collected in second decade of August.

Zubrzyca Goérna 6. VIII. 1962, . — Lipnica Mala 19. V. 1964, § on Taraxacum officinale
WEeB.

On the glades to the altitude of about 1000 m above sea level from the end of May till
the end of first decade of July (3 till the end of June) visiting Potentilla erecta L.,

Iragaria vesca L., Veronica chamaedris L., Hieracium L. and Potentilla awrea L.

On glades, forest clearings and borders of forest ways to the altitude of 1100 m above
sea level, from the second decade of May till the first days of August. In 1962 still in
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first decade of August visiting Potentilla erecta L., Bellis perennis 1., Rannunculus acer L.,
Rubus idaeus L., Veronica chamaedris L., Buphrasia L.

15. A. saundersella (PERKINS)

Palechowka 10. VI. 1963, @2 on Veronica chamaedris L. — Ryzowana 10. VII. 1963,
@ on Campanula L. — Baraticowa 3. VI. 1963, 92 on Tarazacum officinale WEB.; 1. VIL.
1963, 9.

Puszeza Czatozaniska 12. V. 1962, & on Petasites albus (L). — Sulowa Cyrhla 26. VI.
1963, 3 on Veronica chamaedris L. — Czarna Cyrhla 11. VII. 1963, Q.

Gubernasdwka 6. and 7. VI. 1963, 92 33 on Hieraciwm L. and Potentilla erecta L.; 2. VII.
1963, 9 — Hala Smietanowa 5. VII. 1963, Q@ on Bellis perennis L.-— Hala Kralowa
4. VII. 1963, 2 on Potentilla erecta L.

16. 4. minutula (KIRBY)

Barancowa 24. IV. 1963, 92 on Saliz L.: 4. V. 1964, 3 on Tussilago farfara L.; 3. V1. 1963,
Q on I'ragaria L.; 6. IX. 1962, Q — Policzne 19. V. 1964, ¢ on Orocus scepusiensis BORB.
Single generation (in low land two generations).

17. A. minutuloides (PERKINS)
Czarna Cyrhla 19. VI. 1963, @ on Hieracium L.

18. A. hattorfiana (I"ABRICIUS)

Babia Goéra 27. VII. 1949, @ (leg. M. BieLEwWICzZ.)

L

Ia.

Baraicowa 22. VIIL. 1962, 2 & on Knautia Kitaibelli Bors.; 25. VI. 1963, Q — Ryzo-
wana 20. VIIT. 1962, 3 on Knautia Kitaibelli Bors.

19. A. jacobi (PERKINS)

Zawoja Wiczna 1. VI. 1964, 3 — Widelki 17. IV. 1964, 3; 20. IV. 1963, 43 on Salix L. —
Palechowka 22. IV. 1963, 33 on Saliz L. — Baranicowa 19. IV. 1963, 33 on Salix ca-
prea L.; 24. IV. 1963, 38 on Saliz L. — Burdylowy Gron 20. IV. 1963, Q on Saliz ca-
prea L.

20. A. chrysosceles (KIRBY)

Widelki 31. V. 1964, @ on Seliz L. (leg. J. PAwrowski).

21. A. coitana (KIRBY)

Markowa 24. VII. 1879, Q (leg. 8. ST0BIECKI). — Zawoja Wilezna 25. VI. 1963,  on Echium
vulgare L. — Baraficowa 11. VIIIL. 1962, @ & on Campanula L.; 4. 1X. 1962, Q — Max-
kowe Réwienki 9. IX. 1962, Q.

Zubrzyca Goérna 23. VII. 1962, Q.

II. Sulowa Cyrhla 10. VII. 1963, 2 on Campanule L.

ITa.

II.

ITa.

Forest clearing 4. VIII. 1962, 3 — below Gubernaséwka 9. VIII. 1962, Q on Huphrasia L.—
Hala Smietanowa 3. VIIL. 1963, 3.
22. A. lathyri (ALFKEN) :
Zawoja Wilezna 29. V. 1963, & on Geranium silvaticum L.; 1. VI. 1964, 3.
23. A. ovatula (KIRBY)
Hala Czarnego 11. VII. 1963, g.

24. A. albofasciata THOMSON

Bararicowa 10. VI. 1963, 3 on Ruphrasia L.— Markowa 11, VII. 1963, 33 on Rubus
idaeus Li.

Gubernaséwka 7. VI. 1963, & on Hieracium L.
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25. A. wilkella (KIRBY)
Zawoja Wilezna 1. VI. 1964, & on Syringa vulgaris L. — Palechowka 10. VI. 1963, @ on
TLotus corniculatus I.. — Bararicowa 22. VII. 1962, ; 8. VII. 1963, @ on Trifolium L. —
Ryzowana 20. VIII. 1962, & on Trifolium pretense L.
Gubernaséwka 2. VIL. 1963, 99 on Trifolium L.; 8. VIII. 1962, Q.

Genus: Panurgus PANZER

1. P. banksianus (KiRBY)
Baraficowa 9. VII. 1963, &; 13. VII. 1962, 2 on Hieracium L. and Leonthodon hispi-
dus L.
Zubrzyca Gérna 29. VII. 1962, 99 33, near nests and on Hieracium L. — Hala Kralowka
3. VII. 1963, @, near nests.
Kiczora 30. VII. 1962, @ — Gubernaséwka 2. and 3. VII. 1963, @2 &3 on Hiracium L.
and about nestles — Forest clearing 30. VII. 1962, 3; 8. VIIIL. 1962, &, — Hala Smieta-
nowa Zubrzycka 10. VIII. 1963, '3 near nests.
Diablak 4. VII. 1963, & on Doronicum austriacum JACQ.

Family: Halictidae
Genus: Halictus (LATREILLE)

1. H. quadricinctus (F'ABRICIUS)

Barancowa 10. VI. 1963, @ on Hieracium L.; 22. VII. 1962, @2 on Hieracium L. — Burdy-
lowy Gron 14. VI. 1963, @ on Hieracium L.

2. H. rubicundus (CHRIST)

a. Lipnica Mala 19. V. 1964, @@ on Tarawacum officinale WEB.

3. H. tumulorum (LINNAEUS)

Widetki 1. VI. 1964, @ — Palechéwka 10. VI. 1963, 92 — Baraicowa 25. VI. 1963,
Q; 22. VIL. 1962, 92 on Hieracium L.; 4. IX. 1962, @ — Ryzowana 4. VI. 1963, 99 on
Ribes vulgare LaM. and Potentilla erecta L.

(zarna Cyrhla 19. VI 1963, @ on Hieracium L.— Sulowa Cyrhla 26. VI. 1963, Q on
Hieracium L.

Gubernaséwka 6. VI. 1963, @ on Potentilla erecta L.; 2. and 5. VII. 1963, 99 on Hiera-
cium L.— Hala Kralowa 19. V. 1964, @ on Euphorbia L.

4. H. xanthopus (KIRBY)
Forest clearing 8. VIII. 1962, 9.
5. H. leucozonius (SCHRANK)
18. VIII. 1879, @, leg. S. STOBIECKI.
6. H. villosulus (KIRBY)

In stream valleys and at borders of forest ways; females from first days of June, the
males in first decade of October. They presumably are on the wing till the end of autumn.
They are visiting Tarazacum officinale WEB., Hieracium L., Veronica chamaedris L.,
Doronicum austriacum JacQ. and Scrophularia nodosa L.

Zubrzyea Gérna 29. VIL. 1962, @ — Hala Kraléwka 3. VIL. 1963, 2 on Hieracium L.
On glades and borders of forest ways to the altitude of 900 m above sea level, females
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in the first decade of May till the end of August on Taraxacwm officinale WeB., Hiera-
cium L., Rannunculus 1. and Potentilla erecta L.

7. H. leucopus (KIRBY)

I. In valleys of streams and on slopes to third decade of May on T'arazacum officinale WEB.,
Hieracium L., Fragaria vesca L., Scrophularia nodosa 1.. One male have been found at
the beginning of October.

II. Sulowa Cyrhla 26. VI. 1963, @ on Veronica L.; 10. VII. 1963, @ on Hieracium L.

ITa. Forest clearing 4. and 9. VIII. 1962, @Q on Potentilla erecta 1.. — Gubernaséwka 6. VI.
1963, 99 on Tarawzacum officinale WEB., Potentilla eracta L. and near their nests; 2. and
5. VII. 1963, 29 on Potentilla erecta L.; 31. VII. 1962, Q.

8. H. minutus (KIirBY)

1. Zawoja Wilezna 29. V. 1963, 99 near nests; 1. VI. 1964, @ — Baranicowa 1. VII. 1963,
Q@ on Scrophularia nodosa L.
ITa. Gubernaséwka 6. VI. 1963, @ near nest.

9. H. rufitarsis ZETTERSTEDT

1. Zawoja Wilezna 29. V. 1963, @2 near nests — Palechowka 3. VI. 1963, @ on Taraxacum
officinale WEB. — Baraficowa 24. V. 1964, @ on Tarazacum officinale Wes.; 10., 14. and
25. VI. 1963, ¢ on Veronica chamaedris L., Doronicum austriacum Jacq. and Scrophu-
laria modosa Li; 1. VII. 1963, @2 on Hieracium L. and Scrophularia nodosa L.; 3. IX.
1962 &; 4. IX. 1964, 3 on Hieracium L.

II. Czarna Cyrhla 11. VII. 1963, Q.

10. H. niger VIERECK

I. In valleys of streams and on slopes from the end of second decade of April to the end
of second decade of July. 17. IV. 1964 a single female digged up from a gravel (leg.
J. Pawrowsk1), during hibernation. The species visits Saliz L. Tarazacum officinale
WzB., Doronicum austriacum Jacq. and Hieracium L.

Ta. Zubrzyca Goérna 21. IV. 1964, 92 on Petasites albus (L.).

II. Sulowa Cyrhla 8. V. 1964, @ on Saliz L.; 4. VI. 1963, @ on Vaccinium vitis idea L. —
above Dolny Plaj 27. V. 1964, @ on Saliz L. — Czarna Cyrhla 19. V. 1963, Q on Hiera-
cium L.— Hala Czarnego 30. V. 1963, @ on Vaccinium myrtillus L.

ITa. Glades, sides of ways and forest clearins to the altitude of 1200 m above sea level. Fe-
males in first half of May; one male in first decade of August. The species visits Vacei-
nium myrtillus L.

III. Below Markowe Szczawiny 5. VI. 1964, @ on Vaccinium myrtillus L.

11. H. fulvicornis (KIRBY)

[. Widetki 1. VI. 1964, @ on Tarazacum officinale WEB. — Palechéwka 10. VI. 1963, 99
on Potentilla erecta (L..) — Zawoja Wilezna 1. VI. 1964, Q; 17. IV. 1964, @ on Crocus
scepusiensis BORB. — Baraficowa 17. and 19. IV. 1964, 9Q on Petasites albus (I.) and
Saliz caprea L.; 24. TV. 1963, 92 on Saliz L.; 24. and 31. V. 1964, 92 on Tarazacwm offici-
nale WeB.; 3. IX. 1962, & on Hieracium L. — Markowe Réwienki 10. VI. 1963, @ — Ry-
zowana 4. VII. 1964, @; 20. VIII. 1962, Q.

[a. Zubrzyeca Gérna 21. IV. 1964, 99 on Petasites albus L. and Saliz caprea L.; 17. V. 1964,
Q on Saliz L.

II. Sulowa Cyrhla 8. V. 1964, 92 on Saliz L. — Hala Czarnego 30. V. 1963 @ on Potentilla
evecta (L.).

ITa. The way from Gubernaséwka to Przywaréwki 5. VII. 1963, ¢ — Hala Kralowa 20. V.
1964, 2 on Vacecinium myrtillus L.
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12. H. continentalis BLUTHGEN
Zawoja Wilezna 25. VI. 1963, 22 on Hieracium L.

13. H. calceatus (SCoPOLI)

In stream valleys and on slopes from mid-April (29). Males in first days of October. The
active life takes place presumably till the end of autumn (in the temperature meaning).
The species visits Twussilago farfara L., Saliz L., Taraxacum officinale WEB.,  Petasites
albus (L.), Hieracium L. Doronicum austriacum Jacq., Leonthodon hispidus I.., Adeno-
styles alliariae KERN., Vaccinium myrtillus L. and Cardamine pratensis L.

Zubrzyca Goérna 21. IV. 1964, 2 on Petasites albus (L.); 29. VII. 1962, @ — Lipnica
Mata 22. IV. 1964, Q@ on Tussilago farfara L.; 19. V. 1964, @2 on Tussilag> farfara L.
and Saliz L. i

Sulowa Cyrhla 19. and 26. VI. 1963, 22 on Hieracium L. and Veronica chamaedris L. —
Czarna Cyrhla 31. V. 1963, @ on Tarawacum officinale WEB.; 19. VI. 1963, 22 on Poten-
tilla erecta (I..) 11. VII. 1963,  — Hala Czarnego 30. V. 1963, @ on Vaccinium myrtillus L.
The way from Gubernaséwka to Przywaréwki 20. V. 1964, @; Gubernaséwka 14. V. 1964,
Q9 on Vaccinium myrtillus L.; 6 and 7. V1. 1963, @2 on Hieracium L.; 2 and 5. VII. 1963,
99 on Hieracium L.— Hala Kralowa 19. V. 1964, 92 on Euphrasia L. — Hala Smie-
tanowa 8. VI. 1963, @ on Hieracium L.; 3. VII. 1963, @; 27. VII. 1962, @ on Hieracium L.

14. H. albipes (F'ABRICIUS)

In valleys of streams and on slopes. Females from the end of second decade of April;
males at the beginning of September . The active life presumably till the end of autumn
in the temperature meaning). The species visits Petasites albus (L.), Saliz L., Tarazacum
officinale WEB., Geraniuwm silvaticum L., Hieracium L., Doronicum austriacum JAcqQ.
and Adenostyles alliariae KERN.

. Zubrzyca Goérna 29. VIIL. 1962, 9@ — Lipnica Mala 19. V. 1964, @ on Taraxacum offici-

nale WEB.

Sulowa Cyrhla 10. VII. 1963, @2 on Hievacium L.; 26. VI, 1963, 992 on Hieracium L.
and Rubus idaeus L. — Czarna Cyrhla 30. V. 1963, @2 on Potentilla erecta (1..); 4. VI.
1963, Q on Bellis L.; 19. VI. 1963, 92 on Hieracium L., Potentilla erecta (L.) and Vero-
nica chamaedris L.; 10. and 11. VII. 1963, 99 on Hieraciwm L.; 24. VIL. 1962, Q.
On glades, sides of ways and forest clearings to the altitude of about 1200 m above sea
level, from mid-May (females) to August on Saliz L., Taraxacum officinale WEB., Hie-
racium L., Rannunculus acer L., Bellis perennis L., Potentilla erecta (L.), Cirsium MILL.,
Rubus idaeus L. and Vaccinium myrtillus L.

Genus: Dufourea LEPELETIER

1. D. vulgaris SCHENCK

Zubrzyca Goérna 6. VIII. 1962, 2 on field.
The way from Gubernaséwka to Przywaréwka 9. VIIL. 1962, 99 on Hieracium L.

Genus: Halictoides NYLANDER

1. H. dentiventris (NYLANDER)
Baraicowa 8. and 9. VIIL. 1963, 3d3; 13. VIII. 1962, 3 on Hieracium 1.. — Markowa

9. VII. 1963, 33.
Zubrzyea Goérna 6. VIIL. 1962, J.

Genus: Rhophites SCHENCK

1. R. quinquespinosus SPINOLA
Lipnica Mala 3. VII. 1963, 3.
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Genus: Sphecodes LATREILLE

1. S. punctipes THOMSON

I. Baraiicowa 4. and 25. VL. 1963, 92 on Matricaria L. and Fragaria vesca L.

2. S. hyalinatus HAGENS

1. Bararcowa 10. VI. 1963, Q. — Markowa 9. VII. 1963, @ — Zawoja Wilezna 25. VI. 1963, Q.
IIa. Forest clearing 4. VIII. 1962, 92 — Gubernaséwka 6. VI. 1963, Q.

ST El

Family: Melittidae
Genus: Melitta KIRBY

1. M. haemorrhoidalis (FABRICIUS)

I. Bararicowa 11 and 19. VIII. 1962, 99 on Campanula L.

Family: Megachilidae
Genus: Stelis PANZER

1. S. phaeoptera (KirBY)
[. Barancowa 8. VIIIL. 1963, & on the wall of wooden house. — Markowa 26. VII. 1879,
Q leg. S. STOBIECKT.

2. S. minuta I.EPELETIER & SERVILLE

I. Bararicowa 8. VII. 1963, 92 on Campanula 1.
Genus: Chelostoma SPINOLA

1. Ch. maxillosum (LINNAEUS)

1. Barasicowa 1. IV. 1964, 3 on Taraxacum officinale WEB. — Markowa 4. VI. 1963, @ on
the wall of wooden house — Markowe Roéwienki 30. IV. 1879, @ (leg. S. STOBIECKI).

2. Ch. florisomne (LANNAEUS)

I. Palechowka 24. VII. 1962, 33 — Bararicowa 11 and 15. VIII. 1962, 22 33 on Campa-
nula L. — Markowa 11. VII. 1963, @@ on Campanula L.

Ia. Zubrzyca Goérna 4. VIII. 1962, 3.

II. Sulowa Cyrhla 10. VII. 1963, 33 by the wall of hut.

3. Ch. nigricorne NYLANDER
I. In walleys of streams and on slopes, near wooden houses from the end of first decade
of June to the end of July visiting Campanula L., Echium vulgare L. and Adenostyles

alliariae KERN.
Ta. Zubrzyca Goérna 5. VII. 1963, 33 on Knautia Kitaibelli Bors.; 6. VIIL. 1962, & on Cam-

panula L.
1I. Sulowa Cyrhla 10. VII. 1963, ¢ on Campanula L.

Acta Zoologica Cracoviensia nr 5
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Genus: Osmia PANZER

1. O. rufa (LINNAEUS)

Zawoja Wilczna 4. V. 1964, & on Tussilago farfara L.; 29. V. 1963, @ on Geranium sil-
vaticum L.; 1. V1. 1964, Q on Syringa vulgaris L.; 25. V1. 1963, 92 on Echium vulgare L. —
Barancowa 24. V. 1964, 3 on Taraxacum officinale WEB.; 1. VI. 1964, 3 on Taraxacum
officinale WEB. — Ryzowana 26. V. 1964, 3 on Taraxacum officinale WEB.

Zubrzyca Gorna 24. IV. 1964, 33 on Galanthus L. and Saliz caprea L.; 17. V. 1964,
Q on Saliz L.— Lipnica Mata 23. IV. 1964, @ on Crocus scepusiensis Bowrp.; 19. V.

1964, 33.
Sulowa Cyrhla 26. V. 1964, 3 on the wall of wooden hut.
2.

O. parietina CURTIS
Gubernaséwka 6. VI. 1963, 3 on Potentilla erecta (L.).

3. O. fulviventris (PANZER)
Zawoja Wilczna 1. VI. 1964, & on Syringa vulgaris L. — Palechéwka 20. VII. 1962,
Q 33 on Crisium MirL.; 23. VII. 1962, @ on Centaurea L.
4. O. leaiana (KIRBY)
Palech6wka 20. VII. 1962, 2 on O#rsiwm MILL.

5. 0. coerulescens (LLINNAEUS)
Lipnica Mala 19. V. 1964, 33 on the old tree.
Czarna Cyrhla 24. VII. 1962, & on the wooden wall hut.
6. O. bicolor (SCHRANK)
Barancowa 7. V. 1964, & on Saliz L.
7. O. leucomelaena (KirBY)

Zawoja Wilezna 25. VI. 1963, @ on Lotus corniculatus L.

8. 0. adunca (PANZER)
In walleys of streams and on slopes by their nests and near wooden houses in first de-
cade of June to the end of second decade of August on Echium vulgare I..
Lipnica Mala 3. VIIL. 1963, @ & on Hchium vulgare L.

9. 0. villosa (SCHENCK)

Zawoja Wilezna 1. VI. 1964, @ on Tarazacum officinale WEB. — Palechowka 10. VI.
1963, & on Hieracium L.; 3. VI. 1963, 3 on Taraxacum officinale WEB.; 26. VI. 1963,
& on Hieracium L.; 1. VII. 1963 99 on Adenostyles alliariae KERN. — Baraicowa 11. VII.
1963, 92 on Centaurea L. and Hieracium L.

Genus: Megachile LATREILLE

1. M. willoughbiella (KIrRBY)
Palechowka 20. and 25. VIL. 1962, 33 on Lotus corniculatus L.

. Zubrzyca Gérna 5. VII. 1963, @ on Medicago falcata L. — Lipnica Mala 3. VII. 1963,

3 on Vicia L.
2. M. lapponica THOMSON

Forest clearing 4 and 9. VIII. 1962, 22 on Chamaenerion angustifolium (L.).
New species for Polish Carpathians.
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3. M. ericetorum LEPELETIER
1. Zawoja Wilezna 29. V. 1963, 3 on Geranium silvaticum L.

Genus: Coelioxys LATREILLE

1. C. rufescens LEPELETIER
Ia. Lipnica Mala 3. VII. 1963, @ on Echium vulgare 1.

Family: Apidae
L Genus: Nomada ScoPOLI

1. N. sexfasciata PANZER
I. Palechowka 20. VII. 1962, 33 on Echium vulgare L.

2. N. hillana (K1RBY)
I. Palechdéwka 25. VII. 1962, Q.
Ta. Hala Kraléwka 9. VII. 1963, Q.
II. Sulowa Cyrhla 19. VI. 1963, @ on Rubus idaeus L.
IIa. The way from Gubernaséwka to Przywaréwki 2. VII. 1963, Q on Rubus idaeus L.

3. N. flava PANZER
I. Barancowa 18. IV. 1964, 3 on Petasites albus (L.); 19. IV. 1964, 3 on Saliz caprea L.;
17. IV. 1964, 3 on Rubus idaeus L.
IIa. Gubernaséwka 20. IV. 1964, 3 on Twussilago farfara L.
IT. Sulowa Cyrhla 18. IV. 1964, 3 on Crocus scepusiensis BORrB.

4. N. glabella THOMSON
II. Sulowa Cyrhla 8. V. 1964, €2 on Saliz L. — Dejakowe Szczawiny 27. V. 1964, & on
Saliz L.
ITa. Gubernaséwka 14. V. 1964, 3 on Vaccintwm myrtillus L.; 6. V1. 1963, @; park limit 14. V.

1964, ? 3 near nests; 20 and 30. V. 1964, 92 33 on Vaccinium myrtillus L.; 7. V1. 1963,
Q on Saliz L.

III. Markowe Szczawiny 18. V. 1964, & on Saliz L.; 22. V. 1964, 9 on Saliz L.
IV. Kofecitlki 5. VI. 1964, 33.

[Va. Slopes of Diablak 30. V. 1964, 3 on Vaccinium myrtillus L.

5. N. leucophtalma (KIRBY)

I. Baraiicowa 17. and 18. IV. 1964, 92 & on Pefasites albus (L.); 19. IV. 1963, 99 on Saliz
caprea Li.; 31. V. 1964, Q.

Ia. Zubrzyca Goérna 21.IV. 1964, & on Saliz Caprea L. — Lipnica Mala 19. V. 1964, & near
nests of Halictus calcaeatus (L.).

II. Sulowa Cyrhla 18. IV. 1964, 3 on Crocus scepusiensis BOorB. — below Markowe Szcza-
winy by the limit of regio montana superior 18. V. 1961, & on Saliz L.

IIa. Gubernaséwka 20. and 22. IV. 1964, 92 33 on Tussilago farfara L. — Krowiarki 19. IV.
1964, & on Crocus scepusiensis BORB.

6. N. ferruginata (LINNAEUS)
I. Barancowa 10. VI. 1963, Q.
9%



7. N. bifida TMOMSON
1. Widelki 30. IV. 1963, § — Palechéwka 22. IV. 1963, & on Saliz L.; 19. IV. 1963, @ on
Saliz caprea L.; 24. IV. 1963, 3 on Saliz L.; 7. V. 1964, 3 on Saliz L.
Ia. Zubrzyca Goérna 21. IV. 1964, & on Saliz caprea L. — Lipnica Mala 23. IV. 1964, 3 on

Crocus scepusiensis BORB.
II. Sulowa Cyrhla 8. V. 1964, 33 on Saliz L.
IIa. Gubernaséwka 14. V. 1964, & on Saliz L.; 20. IV. 1964, & on Tussilago farfara L.

II1. Markowe Szezawiny Nizne 4. VI. 1963, , & on Potentilla aurea L.
: 8. N. flavoguttata (KIRBY)
1. Ryzowana 4. VI. 1963, & ‘on Pragaria vesca L. — Fickowka 14. VI. 1963, & on Hiera-

cium L.
II. Czarna Cyrhla 30. V. 1963, @2 on Polentilla erecta (L.); 31. V. 1963, 33 on Fragaria vesca L.;
4. V1. 1963, 9 & on Fragaria vesca L. and Bellis perennis L. — Sulowa Cyrhla 26. VI. 1963,

Q on Hieracium Ii.
1la. Forest clearing 4. VIIIL. 1962, @ — way from Gubernaséwka to Przywarowka 8. VIII 1962,

0 on Hieracium L. — Gubernaséwka 6. VI. 1963, @ 4 on Bellis perennis L.; 2. VII.

1963, 9.
I1I. Markowe Szczawiny 18. V. 1964, & on Tussilago farfara L. — Markowe Szezawiny Nizne

4. VI. 1963, & on DPotentilla awrea L.

9. N. fabriciana (LINNAEUS)

I. Zawoja Wilezna 4. V. 1964, & on Tussilago farfara L. MBaL'alicowa 24. V. 1964, Q.
ITa. Gubernaséowka 20. IV. 1964, @ on Tussilago farfara L. — Hala Smietanowa Zubrzycka
21. IV. 1964, @ on Crocus scepusiensis BORB.

Genus: Eucera SCOPOLI

1. E. longicornis (LINNAEUS)
II. Czarna Cyrhla 24. VII. 1962, & on Brunella L.

Genus: Anthophora LATREILLE

1. A. acervorum (LINNAEUS)
1. Baraficowa 7. V. 1964, @3 on Primula elatior (L.); 12. V. 1962, 4 on Primula L.; 17. V.

1964, 3 on Primule L.
Ia. Zubrzyca Gérna 17. V. 1964, @ on Ribes vulgare Lam. — Lipnica Mala 19. V. 1964, 3 on

Primula elatior (L.).
2. A. plagiata (ILLIGER)
la. Zubrzyca Goérna 6. VII. 1963, 2.
3. A. quadrimaculata (PANZER)

Ia. Zubrzyca Gérna 5. VII. 1962, 99 on Medicago faleata L.
1. Barafcowa 8. and 9. VII. 1963, 99 &g; 11. VIIL. 1962, @ 34 4. IX. 1962, Q.

Genus: Clisodon PATTON

1. C. furcatus (PANZER)

la. Zubrzyca Goérna 6. VIIL. 1962, 22.
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Genus: Thyreus PANZER

1. T. orbatus LEPELETIER
Barancowa 11. VIIL. 1962, & on Campanula L.

Genus: Ceratina LATREILLE

1. C. cyanea (KirBY)
Zawoja Wilezna 29. V. 1963, Q.

Genus: Bombus LETREILLE

1. B. terrestris (LINNAEUS)

Babia Goéra J. Kiss and K. Orasz (1907).

Policzne 19. V. 1964, 92 — Ryzowana 18. IV. 1964, ¢; 9. V. 1962, @ on Vaccinium myr-
tillus Li.; 19. VI. 1963, 3 — Fickéwka 11. V. 1962, @ on Vaccinium myrtillus L. — Ba-
raiicowa 14. VI. 1963, @ on Rosa penduling L. — Markowe Roéwienki 11. V. 1962, @ —
Ryzowana 9. V. 1962, Q; 18. IV. 1964, 9; 19. VI. 1963, 3.

Ia. The border of the forest near Lipnica Mala 8. VIII. 1962, <.

g

Czarna Cyrhla 24. VII. 1962, @ on Hieracium L. — Jalowiecka-pass 12. V. 1962, Q on
Bubus L. — Cyl 31. V. 1962, Q on Vaccinium myrtillus L. — Below Markowe Szezawiny
by the forest way 30. IV. 1963, Q.

ITa. The way from Gubernaséwka to Praywaréwki 9. VIIL. 1962, 3; 6. V1. 1963, ¢ — Guber-

1IT.
IV.
V.

nasowka 28. 1V. 1961, @ (leg. J. Pawzowskr); 20. IV. 1964, @ on Crocus scepusiensis
Bogs.; 21. IV. 1964, @ on Saliz L.; 14. V. 1964 92 on Vaccinium myrtillus L.; 26. VII. 1962,
Q@ on Lotus corniculatus L.; 8. and 9. VIIL. 1962, ¢9 on Centaurea L.

Markowe Szczawiny Nizne 8. V. 1964, Q.

Izdebezyska 29. V. 1964, Q@ on Saliz silesiaca L.

Diablak 2. VIIL. 1962, 2 on Vaccinium wvitis-idea L.; 5. VI. 1963, 9.

2. A. lucorum (LINNAEUS)

I., Ia. In valleys of streams and on slopes in first decade of April 2, 99 by the end of

May, 33 in last decade of June. Active live till mid-October.

[1., IIa. In not dense forests, on glades at sides of ways and forest clearings; females from

111.

1v.

mid-April, 99 from beginning of June; males from beginning of July.

Markowe Szczawiny 27. VI. 1963, ¢ on Geranium L.— above Markowe Szezawiny
4. VI. 1963, 99 on Vaccinium myrtillus L. — Sokolica 5. VI. 1963, ¢ on Vaccinium myrtil-
lus L.; 2. VIII. 1962, 99 on Vaccinium myrtillus L. and Vaccinium vitis-idea L.
Females by the end of May, 99 by the end of June, males by the end of second decade
of September visiting Salix silesiaca L., Vaccinium myrtillus L., Vaceinium vitis-idea L.,
Adenostyles alliariae KERN., Mulgedium alpinum Less. and Gentiana asclepisdea L.
Active life finishes in mid-September.

IVa. Slopes of Diablak 20. VII. 1960, 22 (leg. J. PAWELOWSKI).

V.

I.

Diablak 5. VI. 1963, 99 on Sempervivum montanum L.

3. B. lapidarius (LINNAEUS)

Babia Go6ra, J. Kiss and K. Orasz (1907).
In all the terrain from mid-April (??), 99 by the end of May, 348 in the first decade of
July. On glades, near ways and forest clearings; females from the end of April; workers
from the beginning of June; males at the beginning of July. The species visits Hieracium L.
and Gentiana asclepiadea L.
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Ia

ITa:

III1.
IV.

I,
L.

IIa.

III.

IV.

IVa.

La

11.

I1a

111a

1V.
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. Zubrzyca Goérna 6. VIII. 1962, 99 on Trifoliwm L.-— Lipnica Mala 22. IV. 1964, 2 on Uro-
cus scepusiensis Bors. — the border of the forest near Lipnica Malta 8. VIII. 1962, Q.
On glades, forest clearings and by the forest ways. Females from the end of April, wor-
kers from the beginning of June and males at the beginning of July. They visit Crocus
scepusiensis Bors., Saliz L., Vaccinium myrtillus L., Lotus corniculatus L., Trifolium L.,
and Cirsium L.

Sokolica 5. VI. 1963, @ on Vaccinium myrtillus L.

Sokolica 2. VIIL. 1962, @ on Vaccinium vitis-idea L.

4. B. pratorum (LINNAEUS)
Ia. Females in the first decade of April; workers in May; males at the beginning of July.
In not dense forests, near ways glades and forest clearings. Females from the end of
April; workers in May; males in the end of first decade of July on Salixz L., Dentaria
glandulosa W. K., Pulmonaria officinalis L. Crocus scepusiensis Bor®., Vaccinium myr-
tillus L., Rubus tdaeus L.
Females by the end of second decade of April; workers by the end of second decade of
May; males from the beginning of July.
Females from mid-May; workers in June; males in first decade of July visiting Saliz L.,
Lonicera L., Vaccinium myrtillus L., and plants of rocks.
TFemales by the end of May; workers by the end of June; males by the end of second
decade of July visiting Saliz silesiaca L., Vaccinium myrtillus L., Vaccinium vitis-idea L.,
and plants of rocks.
Slopes of Diablak 1 and 2. VIIL. 1962, 99 on Vaccintum myrtillus 1. and Vaccinium
vitis-idea L.
Diablak 1 and 2. VIII. 1962, 99 on Vaccintum vitis-idea L. and Sempervivum montanum Li.

5. B. jonellus (K1rBY)
. Zubrzyca Gérna 6. VIII. 1962, 99 on Trifolium L. — border of the forest near Lipnica
Mata 8. VIII. 1962, @ on Rubus L.

Sredni Bér 18. V. 1964, @ on Vaccinium myriillus L. — Czarna Cyrhla 19. VI. 1963, ¢ on
Potentilla erecta (L.).

. Gubernaséwka 9. VIIL. 1962, ¢ on Centawrea 1. — Surroundings of Gubernaséwka

28. VII. 1962, ¢ on Rubus idaeus L.; 4. VIII. 1962, Q.

. Above the limit of National Park near the tourist path 4. VI. 1963, @ on Vaceinium
myrtillus Li.
Sokolica 2. VIII. 1962, 99 on Vaccinium myrtillus L. and Vaccinium vitis-idea L.

IVa. Diablak 1. VIIL. 1962, @ on Vaccinium vitis-idea L.

V.

1I1.,

I1I.

Diablak 1. VIII. 1962, @ on Vaccinium wvitis-idea L.

6. B. pyrenaeus PEREZ

Ta. At the beginning of May; workers at the beginning of June; males in the first half
of July. The specimens have been collected in forest and near them to the distance of
one kilometer.

IIa. In not dense forests, near borders of ways, on glades and forest clearings. Females
in first decade of May, workers at the beginning of June; males from mid-July.
Sokolica 5. VI. 1963, ¢ on Vaccinium myrtillus L. — Markowe Szczawiny 29. V. 1964,
99 on Saliz L.; 27. VI. 1963, 90 & on Geranium silvaticum L. and Rumex alpinus L.;
21. VII. 1962, 99 on Geraniwm silvaticum L. and Lonicera Li.; — Hala Medralowa 10. VIII.
1962, & — Cyl 31. V. 1963, Q on Vaccinium myrtillus L.; 27. VI. 1963, 9 g&.

Illa. Above the Park limit 4. VI. 1963, @ on Vaccinium myréillus L.

10V

Sokolice 5. VI. 1963, 92 99 on Vaccinium myrtillus L.; 2. VIIL. 1962, 92 99 33 on Vacei-
nium myrtillus L. — Kobeidlki 19. V. 1960, @ (leg. J. PAWEOWSEI); 6. VI. 1963, Q on
Vacciniwm myrtillus L.; 7. VI. 1963, 99 on Salix silesiaca L., Geranium L. and Rhodiola
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rosea Li.; 21. VII. 1962, @ 99 on Vacciniwm vitis-ides Li.; 11. IX. 1962, 22 99 38 on Ade-
nostyles alliariae KErN. — Diablak 29. V. 1964, 92 on Saliz silesiaca L.; 2. VIIL. 1962,
Q 33 on Vaccinium myrtillus L. and Vaccinium vitis-idea L.
IVa. Diablak 20. VII. 1960, 92 & (leg. J. Pawrowski); 4. VIL. 1963, 33 on Rubus L.
V. Diablak 5. VI. 1963, 92 on Rhodiola rosea L.; 1 and 2. VIII. 1962, 22 99 &8 on Vacci-
nium vitis-idea L. and Polygonum L.

7. B. hypnorum (LINNAEUS)

II. Near Dolny Plaj 18. V. 1964,

ITa. Krowiarki 19. IV. 1964, @ on Crocus scepusiensis BorB. — Hala Smietanowa 3. VII. 1963,
Q — surroundings of Gubernaséwka 30. VII. 1962, ¢ on Rubus L.; 8 and 9. VIIL. 1962,
2 @ on Rubus L. and Cirsium L. — Gubernaséwka 26. VII. 1962, 99 on Trifolium L.;
3. VIII. 1962, Q.

ITI. Sokolica 5. VI. 1963, ¢ on Vaccinium myrtillus L.

IV. Sokolica 2. VIII. 1962, 99 on Vaccinium myrtillus L. and Vaccinium wvitis-idea L. —
Kokei6tki 21. VIIL. 1962, ¢ on Vaccinium wvitis-idea X.. — Izdebezyska 27. VI. 1963,
Q@ on Vaccinium myrtillus L.

8. B. mastrucatus GERSTAECKER

Babia Goéra J. Kiss and Ornasz (1907)
1. Baranicowa 12. V. 1962, @ on Taraxacum officinale WEB.; 17. V. 1964, @ on Vaccinium

myrtillus L.

I1. Sulowa Cyrhla 5. VI. 1963, 92 on Vaccinium myrtillus 1. — Dolny Piaj 30. IV. 1963,
Q@ — Czarna Cyrhla 24. VII. 1962, ¢ — Hala Czarnego 9. IX. 1962, ¢

ITa. Hala Smietanowa 27. VII. 1962, Q 99 on Lotus corniculatus L. and Cirsium L. — Guber-
naséwka 22. TV. 1964, Q; 14. V. 1964, 9@ on Vaccinium myrtillus L.; 11. V. 1962, Q@ on
Vaceintum myrtillus L.; 6 and 7. VI. 1963, @ 9; 26 and 27. VII. 1962, 99 on Trifolium L.
2 and 31. VIL 1963, 99; 9. VIIL. 1962, ¢ on Centaurea L. — surroundings of Guberna-
sowka 28. VIL. 1962, Q on Trifoliwm L.; 1, 2 and 9. VIIL. 1962, 99 on Rubus L. — Ki-
czora 30. VII. 1962 @ QQ.

III. Markowe Szczawiny 27. VI. 1963, ¢ on Geranium li.

IV. Sokolica 2. VIII. 1962, 99 on Vaccinium myrtillus L.

9. B. soroeensis soroeensis (FABRICIUS)

Babia Gora, J. Kiss and K. Orasz (1907).
Babia Goéra 4. VIL. 1895, 99 leg. S. STOBIECKI.
TTa. Hala Smietanowa 27. VII. 1962, 99 on Lotus cor nzculatus L. — Gubernaséwka 14. V.
1964, Q@ on Vaccintwm myrtillus L..; 26, 27 and 28. VIL. 1962, 99 on Trifolium L.; 9. VIII.
1962, 99 on Centaurea L. — above Gubernaséwka 28. VII. 1962, 99 on Rubus L.; 9. VIIL.
1962, @ — Forest clearing 30. VII. 1962, Q@ on Rubus L.; 8. VIII. 1962, 2 on Cirsium L.
ITTa. Above Park limit 20. V. 1964, @2 on Vaccinium myrtillus L.; 4. VI. 1963, @ on Vaccinium
myrtillus L. — at the timber line 30. V. 1964, @ on Vaccinium myrtillus L.

9a. B. soroeensis proteus GERSTAECKER

Ta. Zubrzyca Goérna 5. VII. 1963, 99.
ITa. Gubernaséwka 27. VII. 1962, Q; 9. VIIL. 1962, 9? on Centaurea L. — Forest clearing
4. VIII. 1962, 3.

10. B. hortorum (LINNAEUS)

1. Zawoja Wilezna 20. VII. 1962, @ — Baraficowa 23. IV. 1963, 2 on Primula elatior (1.);
25. VI. 1963, ¢ — Ryzowana 19. IV. 1964, @ on Primula elatior (L.) — Markowe RO-
wienki 9. IX. 1962, 99 on Gentiana asclepiadea l..

Ta. Zubrzyca Goérna 6. VIII. 1962, 99 on Trifoliwm L. — The border of the forest near Lip-
nica Mata 8. VIII. 1962 9.
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II. Cyl 31. V. 1963, @ on Vaccinitum myrtillus L.

IIa. Gubernaséwka 6. VI. 1963, 9; 26 and 31. VIIL. 1962, 92 on Lotus corniculatus L.; 8. VIII.
1962, ¢ — the way from Gubernasoéwka to Przywarbéwka 1. VII. 1962, &; 9. VIII. 1962,
33 on Rubus L.— Forest clearing 30. VIL. 1962, ¢ on Rubus L. — Kiczora 30. VII.
1962, 99 on Trifolium L.

11. B. subterraneus (LINNAEUS)

II. Hala Czarnego 12. VIII. 1962, 3.

IIa. Gubernaséwka 8 and 9. VIIIL. 1962, 33 on Centaurea L. — Park limit 28. VII. 1963, 3.

III. Hala Medralowa 10. VIII. 1962, 3 on Doronicum austriacum JACQ.

1V. Kobciohki 5. VI. 1964, Q on Saliz silesiaca L.; 11. IX. 1962, 33 on Adenostyles alliariae
Kurx. — Sokolica 2. VIIL. 1962, & on Vaccinium myrtillus L.

12. B. distinquendus MORAWITZ

Ia. Zubrzyca Gérna 6. VIIL. 1962, 2.
IIa. Gubernaséwka 9. VIII. 1962, 3 on Centaurea L.

13. B. elegans SEIDL
Babia Gora J. Kiss and K. Orasz (1907)

14. B. agrorum (FABRICIUS)

Babia Gora J. Kiss and K. Orasz (1907)

1., Ia. In valleys of streams and on slopes; females in mid-April; 99 by the end of May,
34 in first half of July visiting Petasites albus (L.), Saliz L., Orocus scepusiensis BORE.,
Primula elatior (L.), Vaccinium myrtillus L., Rubus idaeus L. and ete.

11., TIa. In not dense forest, near ways, on glades and forest clearings; females in second
Talf of April; @2 by the end of June; 3¢ in mid-July visiting Hieracium L., Trifoliwm L.,
Totus corniculatus L., Dentaria glandulosa W. K., Cirsium L. ete.

III. Markowe Szezawiny 21. VII. 1962, @ on Geranium L.

1V. Izdebezyska 21. VII. 1962, §2 on Vaceinium vitis-idea L. Sokolica 2. VIII. 1962,
© on Vaccinium myrtillus L. :

15. B. muscorum (LINNAEUS)

Babia Goéra J. Kiss and K. Orasz (1907)

16. B. silvarum (LINNAEUS)

1. Baraficowa 23. IV. 1963, @ on Primula elatior (1..); 22. VII. 1962, Q.
Ta. Zubrzyca Goérna 17. V. 1964, 2.
IIa. Gubernagéwka 8. VIII. 1962, 99 on Centaurea L.

17. B. equestris (FABRICIUS)

1.  Markowa 81. V. 1963, @ on Taraxacum officinale WEB.
la. Zubrzyca Goérna 6. VIIL. 1962, Q 99; 29. VII. 1962, ? on Trifolium L.

IIa. Gubernaséwka 14. VII. 1962, 92 99 34 in nests; 26. VII. 1962, 22 on Lotus corniculatus L.
and Trifoliwm L.; 8. VIIL. 1962, @ — Hala Smietanowa 27. VII. 1962, ¢ on Lotus corni-
culatus L.

18. B. ruderarius (MULLER)

Southern slope of Babia Goéra 4. VII. 1895, © leg. S. STOBIECKI. ‘

1. Zawoja Wilezna 20. VII. 1962, @ — Palechéwka 29. V. 1963, 9; 3. VI. 1963, @ on Tara-
wacum officinale WEB.; 20, 23 and 25. VII. 1962, 9 97 on Vicia L. — Baraicowa 12. V.
1962, @ on Taramacum officinale WEB.; 1. VIL 1963, @ on Trifolium L.; 22. VII. 1962,
09 — Ryzowana 20. VIII. 1962, @ ¢ on Trifolium L.

Ia. Zubrzyca Gorna 5. VII. 1963, 9; 29. VIIL. 1962, 9; 6. VIIL. 1962, 99 on Trifolium L. —
the border of forest near Lipnica Mata 8. VIIL. 1962, 9.
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II. Hala Czarnego 10. IX. 1962, 3.
1Ta. Hala Smietanowa Zubrzycka 21. V. 1964, ¢Q on Saliz L.; Hala Smietanowa 27. VII. 1962,
9@ on Trifoliwm L.; Hala Kralowa 4. VII. 1963, Q — Gubernaséwka 6. VI. 1963, 92;
26. VIIL. 1962, 99 on Trifolium L. and Lotus corniculatus L.; 8 and 9. VIII. 1962, Q 99
43 on Centawrea L. — Kiczora 30. VII. 1962, 99 on Trifolium L.
B. laesus MoRr. was mistakely reported by the present author (1958) from Babia Géra
on basis of S. STORIECKI'S collection.

Genus: Psithyrus LEPELETIER

1. P. rupestris (FABRICIUS)

Babia Goéra J. Kiss and K. Orasz (1907).
I. Markowa 10. IX. 1962, 33.
ITIa. Above the Park limit 28. IV. 1959, @ (leg. J. PAWELOWSKI).
IV. XKoéeiotki 11. IX. 1962, 33 on Adenostyles alliarice KERN.

2. P. campestris (PANTZER)

1. Bararicowa 14. VI. 1963, Q — Ryzowana 20. VIII. 1962, 2 — Fickéwka 20. VII. 1962, Q.
IIa. Gubernasowka 6. VI. 1963, Q.

3. P. barbutellus (KIrBY)

Babia Gora J. Kiss and K. Orasz (1907).
I. Zawoja Wilezna 25. VI. 1963, Q.
II. Czarna Cyrhla 31. V. 1963, @ on Taraxzacum officinalis WEB.
ITa. Hala Smietanowa 27. VII. 1962, @2 on Trifoliwm L.-— Forest clearing 8. VIII. 1962,
Q@ on Cirsium L.
1V. Koseiotki 11. IX. 1962, 3.

4, P. bohemicus (SEIDL)

I. Markowe Réwienki 21. VII. 1962 Q@ on Rubus idaeus L. — Markowa 31. V. 1963, 2 on
Tarazacum officinale WEB.

II. Dolny Plaj 18. V. 1964 Q@ — Czarna Cyrhla 24. VII. 1962, @ on Hieracium L.

ITa. Gubernaséwka 14. V. 1964, @ on Vaccintum myrtillus L.; 6. VI. 1963, @; 26. VII. 1962,
Q on Lotus corniculatus L.; 9. VIII. 1962 @ 33 on Centaurea L. — The way from Guber-
naséwka to Przywaréwka 20. V. 1964, Q; Forest clearing 8. VIII. 1962, 3 on Cirsium L. —
Droga Partyzantéw, 1. VIII. 1962, @ — Hala Smietanowa 27. VII. 1962, 92 on Cirsium L.

5. P. silvestris (LEPELETIER)

I. Markowa 31. V. 1963, @ on Tarazacum officinale WEB. — Markowe Réwienki 4. VI.
1963, ¢.

II. Dolny Plaj 18. V. 1964, @ on Vaccintum myrtillus L.

ITa. Gubernaséwka 7. VI. 1962, Q — above Gubernaséwka 31. V. 1963, Q.

Genus: Apis LINNAEUS

1. A. mellifica LINNAEUS

In the all floristic zones; at the top of Diablak and in the regio mugheti in July and August
on Vaccinium myrtillus L. and V. vitis-idaea L. These are most probably the examples flown
from the apiaries of the foot parts, as no beehive has been found in the mountain forest zones
till now.
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III. VERTICAL DISTRIBUTION OF THE APOIDEA ON BABIA GORA

One hundred six species of the Apoidea were collected during three years
of my research in the Babia Goéra. Another species new to this terrain has
been found in the collection of S. SToBIECKI, namely Halictus leucozonius
(ScHRANK). Of nine species of bumble-bees and two species of Psithyrus LEp.
recorded from Babia Goéra by Kiss OLASZ, only two species e. g. Bombus ele-
gans SEIDL and B. muscorum (L.) have not been found by the present author.
Andrena chrysosceles KIRBY has been collected by PAWLOWSKI. The total number
of the Apoidea of the Babia Gora is 110 species. The table included below shows
a list of the families and the numbers of the species belonging in these known
from Babia Gora.

Colletidae 6 Melittidae 1
Andrenidae 26 Megachilidae 18
Halictidae 19 Apidae 40

In the table No. IV the species belonging in the families cited above in parti-
cular floristic regions (I—V) according to the scheme adopted in the chapter
entitled ,,List of the species“, is shown.

Table IV
Floristic Colle- Andre- Halictt- Melit- Megachi- Apid :
region tidae nidae dae tidae lidae pidae | Totally

i 6 24--2 164-3 1 16+2 3743 110

11 3 19-+2 13 — 6 30-+1 74
I11 — 842 1l — — 15 26
v —_— 5 — = — 13 18

v — 1 — — s 6 7

First figure given in this table (IV) shows the number of the species collected
by the author in the floristic region, the second one separated with mark -+
shows the number of the species, which most probably are living in this region,
but which have not been collected. Ten species known from some lower places
in the Carpathians and collected in small numbers (one to several specimens)
have not been found in the foot region. They are: Andrena minutuloides PERK.,
A. ovatula (K.), Halictus rubicundus (CHRIST), H. zanthopus (K.), H. leucozo-
nius (SCHRANK), Osmia parietina CURT. and Eucera tuberculata (F.).

Moreover, Megachile lapponica THOMS. found in the lower part of the sout-
hern slopes can be found also in the foot region. Nomada glabella THOMS. a pa-
rasite of Andrena lapponica ZETIT. i3 most probably in this region, as its host
species has been recorded from there. Bombus subterraneus (L.) and B. hypno-
rum (L.) are distributed throughout the Carpathians and therefore they should
be found in the foot region of the Babia Gora. Totally 110 species in foot area.

In the regio montana inferior (II), and so in the proper massif of the Babia
Goéra the number of the species recorded decreses to 71, To this amount Andrena
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tibialis (K.) and A. pubescens baltica ALFKEN must be added, however, the two
species have been recorded from the foot region and in the lower part of dwarf
pine zone (IV) as well as Psithyrus rupestris (F.) collected in regions I, III and IV.
Therefore the number of the species in the regio montana inferior reaches 74.
In the regio montana superior the number of the species decreases to 26 and
the family under the consideration is represented mainly by the species of the
Andrenidae (10) and Apidae (15). The upper limit of the forest is passed through
by 18 species. Seven of those reaches the alpine region.

In the foot region of the Babia Goéra lives seemingly 6 species of the family
Colletidae. In the regio montana inferior, in its lower part (about 900 m above
sea level), in the area of cultivated meadows three species of this family are
recorded. They are only the representatives of the genus Prosopis JUR.: P. con-
fusa (NYL.), P. communis (NYL.) and P. hyalinata (SMirH). Those Species enter
~in the magsif of the Babia Géra only its southern slopes. Remaining species
have been recorded on the both sides of foot region (Colletes cunicularis (1..)
or only at the northern side [Prosopis sinuata SCHRANK and P. difformis (NvYL.)].

Only five species of the Andrenidae recorded from the foot region have
not been found in the Babia Géra, they are: Andrena ruficrus (NYL.) A. minu-
tula (K.), A. clrysosceles (K.), A. jacobi PERK., A. hattorfiana (F.).

First species of the list given above has been recorded from the cultivated
fields on the southern slopes. Three further species have been collected in small
amounts (one to several specimens) in the northern part of the foot region.
Andrena hattorfiana (F.) lives in this terrain on the both slopes of the massif
in the cultivated area. At the northern side it reaches the top Ryzowana (about
900 m. a. s. L), at the southern side it reaches about 750 m a. s.1. In the regio
montana inferior lives probably 21 species of the Andrenidae. Some of them have
been collected flying to the lower limit of the cultivated meadows at the both
slopes, and so: Andrena fulvago (CHRIST.), A. humilis IMH., A. clarkella (K.),
A. alfkenelle PERK. and A. coitana (K.). The species Andrena albofasciata
THoMS. (13) and Panurgus banksianus K. have been collected on the southern
slopes to the lower limit of the cultivated meadows (900 m. a. s. L.). Andrena
minutuloides PERK. is recorded from a single female collected at Czarna Cyrhla
(cultivated meadow at the altitude of about 850 m a. s.1.) on the northern slope.
Three species, namely Andrena ovatule (K.) A. saundersella PERK. and A. subopaca
NYL. reach the upper part of cultivated meadows at the coombs (1100 m a. 5. 1.).
. Ifirst of these species has been collected at the northern slope, the two remaining
ones in the both sides of the Babia Goéra. Andrena bicolor F. have been found
in the regio montana inferior on the both slopes and in the fields of the regio
montana superior at the northern slope.

Five species pass through the limit of the forest. They are: Andrena pubes-
cens baltica ALFKEN, A. tibialis (K.), A. haemorrhoa.(FABR.), A. apicata SMITH, and
A. lappowica ZrrT. Two first species listed above are recorded from above the limit
of the forest but only at the northern slopes. The particular data dealing with those
species are given before. Andrena haemorrhoa (F.) lives to the cultivated meadows
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of the southern slopes, while at the northern slopes it have been collected in
all the regions to loose splits of the dwarf mountain pine. Andrena apicata
SuITH is known from the regio montana inferior from the southern slopes from
only few examples. Either in the foot region of these slopes it has not been
recorded. On the other hand it has been collected in first four regions to loose
splits of the dwarf mountain pine on the northern slopes. Only Andrena lappo-
nica ZETT. has been collected in the whole mughetum region on the both slo-
pes and also at the top of Diablak. Panurgus banksianus (K). has been found
in the fourth region on the southern slopes, but this is probably an accidental case.

Halictidae are represented in the foot part most probably by 19 species.
Six of these have not been recorded from the massif of Babia Goéra. They are:
Halictus quadricinctus (¥.) H. rubicundus (CHRIST), H. continentalis BLOTHGEN
Halictoides dentiventris (NYL.), Rhophites quinquespinosus SPIN. and Sphecodes
punctipes THOMS. : '

First of these species have been collected in singular specimens on the north-
ern side, Halictus continentalis BLUTHGEN reaches simingly a limit of its ver-
tical distribution also in the fcot region. It has been collected at the altitude
of 650 m a. . 1. but only at the northern slope. Halictoides dentriventris (NYL.) appe-
ars in the cultivated regions of the both sides of Babia Gora. Halictidus rubicundus
(CHRrIST) and Rhophites quinguespinosus SPIN. are only recorded from Lipnica
Mata, the village situated at the southern foot area. The last of the species
mentioned above has been collected only at the northern foot region, but its
host species Halictus villosulus (K.) and, however, rarely H. fulvicornis (K.)
and H. minutus (K.) enter the Babia Gora area.

The representatives of the family Halictidae live rather only in the regio
montana inferior of the Babia Goéra. Only Halictus niger VIER. reaches the
lower part of the regio montana superior (found in northern slopes). The upper
parts of the cultivated meadows reaches following species: Halictus fulvi-
cornis (K.), H. calceatus (Scop.) and H. albipes (F.). Halictus tumulorum (L.)
is recorded in lower part of the cultivated meadows on the both slopes, and more-
over, from Hala Kralowa (1150 m a.s.1.) on the southern slopes. The remaining spe-
cies have been collected in lower parts of the regio montana inferior: Halictus
leucozonius (SCHRANK) (1 Q) at northern slope, H. zanthopus (K.) at the southern
slope (clearing in a wood at the altitude of 850 m a.s. L). The following species reach
the lower parts of the cultivated meadows on the southern slopes only: Halictus
villosulus (K.), H. minutus (K.), Dufourea vulgaris ScHENCK and Sphecodes
hyalinatus HAG. Halictus léeucopus (K.) oceurs in the Babia Gora most probably
to the lower parts of the cultivated meadows on the both sides. Halictus
rufitarsis Zmr1. is recorded only from the foot parts of the northern slopes
and from Sulowa Cyrhla at the altitude of about 900 m a. s. 1.

Melitta haemorrhoidalis (F.) the only representative of the family Melitti-
dae in this terrain has been found only at the northern foot region.

Megachilidae are represented probably by 18 species in the foot region of
the Babia Goéra. The majority of these species have been collected in singular
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specimens (one or several specimens). More common are the following species:

Thelostoma flovisomne (L.), Ch. nigricorne NYL., Osmia rufa (L.), 0. adunca (Pz.)
and 0. villosa (SCHENCK). The both species of the genus Ohelostoma SPIN. and
Osmia rufa (L.) have been recorded from the region of the cultivated fields
at the both sides of the Babia Gora. Moreover, they have been collected at
Sulowa Cyrhla (900 m. a. s. 1., northern slope). The specimens of Chelostoma
florisomne (Li.) have been realised at the same place during great swarming
of the males, while the remaining species have been collected in the sinuglar spe-
cimens, also at that place. Osmia adunca (Pz.) lives in the region of cultivated
fields at the both slopes in the foot regions, and Osmia villosa (SCHENCK) in
the northern foot area only. The following species are bound to the northern
foot region: Stelis pheoptera (K.), 8. minuta LEP.-SERV., Chelostoma mazxillo-
sum (L.), Osmia fulviventris (Pz.), O. leaiana (K.), O. bicolor (SCHRANK). O. leu-
comelaena (K.) and Megachile ericetorum LEP. At the cultivated fields on the
both slopes lives Megachile wiloughbiella (XK.) and Coelioxys rufescens LEP.
(1 3) lives only at the southern slope. Three remaining species enter into the
massif of Babia Goéra. So, Osmia parietina CURT. has been found in the culti-
vated meadow (at 900 m a.s.l.) on the southern slope, Megachile lapponica
TuoMs. in the lowest parts of the massif in the southern slope and Osmia coe-
rulescens (L.) found in the area of cultivated field in the southern slope and in
the northern slope in the cultivated meadow (900 m a. s. 1.).

Apidae is the most numerous family (40 species), and enter the foot
region of the Babia Gdra with 32 species. The following species have been found
in singular examples. In the foot region in the cultivated fields of the northern
slopes only: Nomada sexfasciata P., N. ferruginata (L.), Thyreus orbatus LEP.
and Ceratina cyanea (K.).

Anthophora plagiata ILL. and Clisodon furcatus Pz. have been found only
in the southern slopes in the cultivated field in one or two examples.

Antophora acervorum (L.) and Awnthophora. quadrimaculata (P.) have been
realised as more common species in the both slopes than the two species men-
tioned before.

Of remaining species of this family live in the regio montana inferior
7 species of the genus Nomada Scor., Eucera tuberculata (F.) (collected on the
northern slope in the cultivated meadow at about 850 m a. s. 1.), most probably
18 species of bumle-bees, b species of the genus Psithyrus LEP. and Apis melli-
fica L. (in cultivated meadows). Nomada hillana (K.), N. flava Pz., and N. fa-
briciana (L.) finish their vertical reaches in the regio montana inferior. It is
worth adding that the two first species have been collected on the both slopes,
while latter species on the southern slopes only.

In the regio montana superior but only on the northern slopes are flying
the following species: Nomada glabella THOMS., N. leucophtalma (XK.), N. bifida
THoMS., N. flavoguttata (K.).

Only one species of the genus Nomada ScoP. occurs above the timber line
on Babia Géra Mountain; it is N. glabella THOMS., a parasite of Andrena
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lapponica ZETT. It was found on both slopes in the dense montain dwarf
pine area.

All species of the genera Bombus LATR. and Psithyrus Lup. recorded from
Babia Goéra live most probably in the foot region. Bombus pyrenaeus PLR.
has been collected in the areas of the cultivated fields but only near the forest
to one kilometre from them. .

Bombus hortorum (L.), B. ruderarius (MULL.) and Psithyrus bohemicus (SEIDL)
flies to the upper parts of the fields of the regio montana inferior on the both
slopes.

The following species occur only on the southern slopes in the lower parts
of the cultivated meadows: Bombus silvarum (L.) B. aquestris (F.) and Psi-
thyrus campestris (Pz.). :

Bombus soroeensis (F.) has been only collected in the southern slopes in
regio montana inferior in several places to the forest’s limit and Bombus
soroeensis soroeensis (I). in the foot region in the lover parts on the regio mon-
tana inferior. ;

The remaining species belonging to these genera are passing the forest’s
limit. The list of the species the vertical distribution of which finishes in the
dwarf mountain pine is as follows: Bombus lapidarius (L.), B. hypnorum (L.),
B. mastrucatus GERST., B, subterranaeus (L.), B. agrorum (F.), Psithyrus rupe-
stris (F.), P. barbutellus (K.). These species have been realised on the northern
side. In the top area of Sokolica (regio alpina) the following species have been
found: Bombus terrestris (L.), B. lucorum (L.), B. jonellus (K.), B. pyrenaeus
PiR., B. pratorum (L.). Apis mellifica L. reaches even the top of Diablak, most
probably from the apiaries situated in the cultivated fields on the both slopes.

From the above discussed vertical distribution of the Apoidea in the Babia
Giéra we judge that there are several faunistic limits in this terrain. These are:

1. cultivated area

2. lover part of cultivated meadows of the regio montana inferior (800—
900 m a. s. 1.) :

3. upper part of cultivated meadows and meadows in the regio montana
inferior (1100 m a. s. 1.)

4. small and large glades, by-ways in upper parts of the regio montana
guperior

5. small and large glades and by-ways of the upper parts of the regio mon-
tana superior :

6. dense dwarf mountains pine area

7. the top.

The fig. 2 points out the number of the species of the Apoidea reaching
particular, mentioned above faunistic limits. At -axle of this graph the parti-
cular limits are given (1—7), and at y-axle the number of the species is given.
This curve resembles the curve of Noskiewicz (fig. 3) done in the same way
for the Aculeata of the Polish Tatra Mountains (1920). On basis of his graph
NoskIEWICZ stated that the main faunistic limit in Tatra Mountains is between
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upper part of cultivated areas and the lowest part of the regio montana inferior.
The results of the investigations in the Babia Goéra agree with those of Nos-
KIEWICZ and more accurately collected material allows the exacte designation
of the faunistic limits for the Apoidea of the Babia Goéra. It can be seen from
the outline No. 1 that it is necessary to accept three main limits. These are:

1. The limit of the cultivated field area (36 species and about 339, of the
fauna of the Babia Goéra finish their vertical distribution).

2. The meadows of the regio montana inferior, mainly these of its lower
parts (39 species finish their vertical distribution; over 509,), and also its upper
parts in which further 159, of the species is missing.

3. Dense dwarf mountain pine area, where there live 18 species; the

region of lose areas of the dwarf mountain pine and coombs enter 7 species
only (it lacks about 609,). ;
L9
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Tig. 2. Graph of the vertical distribu- Fig. 3. Graph of the vertical distribu-

tion of the Apoidea on the Babia Géra tion of the Aculeata of the Tatra Mts.

after NOSKIEWICZ

The reaches of the vertical distribution of the species living in Babia Goéra
and Tatra Mts. are comparable for the genera Bombus LATR. Psithyrus LEP.,
and some species, chiefly belonging to the family Megachilidae, of which the
vertical distributions are in the Tatra Mts. rather well worked out. The table V
shows a comparison of the reaches of the vertical distribution of the species
living of the Babia Géra and in the Tatra Mts. The numbers I—VI used in this
table indicate the floristic regions, according to before accepted scheem (chap-
ter II).
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Table V
Babia Gora Mt. Tatra Mts.
No. Name
I 0L | 30BN | Ay I TH e DT VA Ve SV
1. | Panurgus banksia-
nus (K.) 4+ 4 L
2. | Trachusa byssina (Pz.) L
3. | Chelostoma nigricorne
N¥yL. 4
4. | Chelostoma florisom-
ne (L.) -+ L |
5. | Chelostoma maxillo- |
‘ sum (L.) = -+ |
6. | Osmia rufa (L.) + |+
7. | Osmia villosa ‘,
SCHENCK AL -+ + |
8. | Osmia adunca (Pz.) + + ;
9. | Osmia  fulviventris
(Pz.) ey 4
10. | Bombus terrestris (L.) | -+ -+ -+ -+ -+ -4 + |-+ -+ -+
11. | Bombus lucorum (L.)| -+ L -+ -+ -+ -+ - -+ AL <k
12. | Bombus lapidarius
(L.) S e A e G v
13. | Bombus pratorum (L.) | -+ + | + 4 I + -+ AL -+ AL
| 14. | Bombus jonellus (K.) | -+ | + | + a <l L ‘
15. | Bombus  pyrenaeus
PER. st G S e S A e A Sir
16. | Bombus hypnorum (L.)| % + 14+ ] + 4+ A+ ;
17. | Bombus mastrucatus |
GersT. s el el '
18. | Bombus soroeensis(F.)| + | -+ | -+ + S
19. | Bombus hortorum (L.)| -4 | -~ -+ -+ - o ’
20. | Bombus subterraneus ‘
L.) 2wl ete i St i e = i
21. | Bombus distinguendus 1
Mogr. 1 i 4 ? ;
22. | Bombus agrorum (F.) | 4 -+ + S -+ 4R a4
23. | Bombus silvarum (L..) | -+ L =l L ; ‘
24. | Bombus equestris (F.) | + | -+ -+ |
25. | Bombus ruderarius
MULL. 4+ | + + 3
26. | Psithyrus rupestris |
(F.) B gl |
27. | Psithyrus campesiris
(Pz.) + bl |
28. | Psithyrus barbutellus "
(K.) 5 - L i
29. | Psithyrus bohemicus ; j
(SepL) e el el |
30. | Psithyrus  silvestris }
(Lee.) + | + + el ;
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The table V clearly shows that the majority of the species of the genera
Bombus LATR. and Psithyrus LEep. are distributed in the Tatra Mts. and on the
Babia Gora on the same altitudes, except for Bombus hypnorum (L.), B. agro-
rum (F.), Psithyrus rupestris (F.), P. barbutellus (K.) and P. silvestris (LEP.).
These species have been found in the Babia Gora even in the regio mugheti,
while in Tatra Mts. in regio montana inferior and superior only. Bombus pyre-
naeus PER. has not been recorded from foot parts of the Tatra Mts. Psithyrus
bohemicus (SEIDL) has been collected on the Babia Goéra in the regio montana
inferior only, while in Tatra Mts. still in the regio mugheti.

) 7p 5 q7
7 41 ¢8
19, gl 05
44 2| 64
87 7 52

Tig. 4. Graph of the vertical distribution of the Apoidea on the southern slope (right side)
and on the northern slope (left side) of the Babia Goéra.

Bombus pyrenaeus PER. has a lower vertical reach in the Babia Goéra, what
can be explained by a lowering of floristic regions on the Babia Géra in the
comparison with those in the Tatra Mts. The species of Megachilidae are distri-
buted in the same floristic regions in the both mountains, except for Osmia
villosa SCHENCK which can be observed in the Tatra Mts. still in the regio
montana inferior, while in the Babia Gora it lives in the foot parts only. More-
over, Trachusa byssina (Pz.) has been found in the foot paits of the Tatra Mts.,
while this species has never been recorded from Babia Goéra. Panurgus bank-
stanus (K.) has been recorded from the Babia Goéra from the regio montana
inferior, while in Tatra Mts. from the foot parts.

However, the vertical limits of the distribution of the Apoidea on Babia
Gora are not the same at its both slopes (fig. 4). The area of cultivated fields
of the northern slopes is reacher in species (23) than the southern ones, however,
in the southern slopes six species unkown from that regio in the northern foot
area have been recorded. At the foot parts of the both slopes still six species
have been recorded. These numbers deals with the species which in the foot

Acta Zoologica Cracoviensia nr 5 3
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region finish their vertical reaches. Some of the species found in the northern
foot region could be found in the area of cultivated fields of the southern slopes
and also in the Nowotarska valley, but first of all the species recorded by Nos-
KIEWICZ (1920) from the northern slopes of Tatra Mts. These are: Halictus
quadricinctus (F.), Chelostoma mazillosum (L.), Osmia villosa (SCHENCK) and
0. fulviventris (Pz.).

A quite different phenomenon has been observed in the regio montana
inferior on the cultivated meadows. So, 19 species enter only to lover parts of
cultivated meadows of the southern slopes. On the northern slopes there are
9 species which have not been found in southern slopes. On thé both slopes
there are 17 species of the Apoidea, which in the regio montana inferior reach
their upper limits of the vertical distribution. Five species of this amount reach
the upper parts of the cultivated meadows and coombs of the regio montana
inferior. Probably a part of these species recorded from the southern slopes
of the regio montana inferior only can be still found in the northern slopes
of this regio. This phenomenon is confirmed by the appearance of the species
common on the southern slope. These are: Panurgus banksianus (K.), Bombus
silvarum (L.), B. equestris (¥.) and Halictus villosulus (K.). :

However, the cultivated meadows of the northern slopes are characterized
by the appearance of the species which are lacking from the southern slopes
on same altitude. These are chiefly belonging to Megachilidae: Chelostoma
florisomne (L.),Chelostoma nigricorne NYL., Osmia rufa (1.), O. coerulescens (1..)
and Hucera longicornis (1..).

In the regio montana superior on the both slopes live 26 species. Of this
amount only Bombus soroeensis F. has only been recorded from the southern
slopes, while 6 species have been collected on the northern slope.

Seven species of genus Bombus LATR. known from the regio mugheti have
- not been recorded from the upper part of the southern slopes of the regio mon-
tana superior. Above the forest limit in dense dwarf mountain pine areas live
the species of the genus Andrena F., Nomada Scop. and Psithyrus LEP. only.
Four species are recorded from the northern slopes of this regio, and moreover,
13 species which have been collected on the both slopes in dense dwarf moun-
tain pine areas. Seven species of this amount have been collected in the top
in the regio alpina. The diagram in fig. 4 show that inequal number of the spe-
cies on the northern and southern slopes of the Babia Géra. At z-axle the number
of the species which have been recorded from particular floristic regions is
marked, counting them for the northern slopes to the left from z-axle and for
the southern slopes to the right from it. The particular points on the y-axle
indicate as follows:

1. The cultivated fields region
Regio montana inferior
Regio montana superior
Dense dwarf mounatain pine area
The top area.

o o o
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This irregular distribution of the Apoidea in the Babia Gora is caused by
the climate conditions and habitats. It also could be explained on the way
of zoogeographic analisiz.

"1V. PHENOLOG Y

The Apoidea of the Babia Goéra can be divided according to the time of their
flight, into three groups, videlicet, vernal, late spring and summer species.
To first group belong small number of the species which appear in first half
of April, in the spring in the temperature meaning, when the maximal day
temperature overpasses 8°C. In that time flower Crocus scepusiensis BOrRB. (PAW-
LOWSKA, 1963), Petasites albus (L.), Saliz L., and other plants. The remaining
vernal species have been collected in second half of April, in the days in which
the maximal temperature was 14-5°C. The species of second group have been
observed from mid-May on Rubus idaeus L., Potentilla erecta (L.), Taraxacum
officinale WEB., Hieracium L., Caompanula L., Geranium L., ete. The species
of the third group appear in this terrain in July and August, in the summer
in the temperature méaning. These species visit Knautia kitaibelli BORB.,
Hieracium L., Leontodon L., Campanula L., the species of the Papilionaceae, ete.

All the mentioned groups are realized in the foot area and in regio montana
inferior. In the regio montana superior the late spring species finish their alti-
tudinal distribution. The plate VI shows a numeral and percental data of the
above mentioned groups of species in the floristic regions.

Table VI

Tloristic Vernal species Late spring species Summer species ’
region ;
number | % number o4 number 0
e | ! |
Foot area 1 41 100 | 28 100 27 100
Regio montana in- | ;
ferior 3 | 32 [ 78T 15 54 7 26
Regio montana ‘ ;
superior l 22 54 | 3 10-7
Regio mugheti | 18 44 |
Regio nivalis [ i 17 E ‘ |
| ! |

The distribution and times of the flight of the three mentioned groups
are not the same on the northern and southern slopes. The data dealing with this
problem are shown in fig 5. On axle » the floristic regions (with southern and
northern slopes of the foot area and regio montana are respected) are indicated.
On axle y the months from April to November are given. The transverse lines
connect the points which designate the beginnings of spring, summer, autumn

J*
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and late autumn (all in the temperature meaning). The probable times of the
beginnings of the year seasons (in temperature meaning) are designated, as
there are no meteorological data from the northern slopes of the regio montana
inferior. The lines connecting these pints are for the regio montana inferior
interrupte to distinguish from the constant lines concerning remaining flo-
ristic regions. The period of active live of the Apoidea in particular floristic
regions is enclosed among those lines.
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Tig. 5. Graph presenting the time of flight of the Apoidea on the Babia Géra.

It follows from the fig. 5, that in the foot area and in the regio montana
inferior the appearing of the vernal species takes part in the beginning of the
climatic spring and that mean delay of the appearing of the species is in the
regio montana inferior 7 days. In the regio montana superior and in top area
(regio mugheti and regio nivalis) the apidological spring begins 8 days later
than the beginning of the climatic spring. The delay of the appearing of the
vernal Apoidea in the regio montana superior in the ecmparison with foot
area is four weeks, while in the top area it reaches 6 weeks. The end of active
life of vernal Apoidea is between end of May in foot area and end of June in
regio montana superior. It lasts about 50 days in the foot area and in both
mountain forest zones, against 60 days in the top area. This prolongation of
the flight time beyond the timber line is most probably caused by the climatic
conditions in which the activity of those insects is limited to the warm sunny
and not windy days or even hours.
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The late spring species have been observed in the foot area and regio montana
inferior in the beginning of June. On the northern slopes of the foot area and
in the regio montana inferior on the southern slopes the time of their active
life is 8 weeks, while on the southern slopes of the foot parts this period lasts
16 days longer and in the regio montana inferior (the northern slopes) it lasts
44 longer. On the southern foot area the prolongation of the active life of the
summer species, which appear in here at the beginning of third decade of June
(and on the northern foot area at the beginning of July) have also been realized.
It can be said that the living conditions for the late spring species are on the
northern slopes of the foot area and on the southern slopes of the regio montana
inferior similar to each other, while on the southern slope of the foot area are
different, causing the prolongation of the period of active life both of the late
spring and summer species.

The summer species have been observed in the regio montana inferior during
36 days of July and August. The period of their active life is coincident with
the summer in temperature meaning, and therefore there are not these species
in the regio montana superior, where only few summer days are during the
year. Moreover, these species are lacking above the timber line, where there
is no summer in the temperature meaning. On the northern slopes of the regio
montana inferior the summer is presumably too short to emerge the summer
species.

In the autumn (in temperature meaning) only the species of the genera
Bombus LATR., Psithyrus LEp., Halictus LATR. and Apis mellifica L. have been
tfound. The males of Halictus LATR. were on wing between summer and autumn
in the foot area and in the regio montana inferior on the southern slopes. On
the northern slopes of the regio montana inferior only the females have been
observed. :

In the beginning of the late autumn the active life of the Apoidea finishes.

V. THE HABITATS AND LIVING CONDITIONS
OF THE APOIDEA IN THE BABIA GORA

The majority of the areas of the Babia Gora are covered by the forest.
Only the top part (fig. 1) and scme glades (map No. 1) are uncovered. In the
dense forest there are no species of the Apoidea. The Apoidea live below the
timber line on the open areas of the cultivated fields and on the glades in the
forests. Moreover, the Apoidea have been ohserved in less dense forests, on small
glades, sides of ways, tracts, wood clearings and also along the streams, everywhere
where the flowering plants enter. The number of the species living in such a habi-
tats depends on the largerness of the area, its insolation, humidity of the soil and
the plant association. Even on the smallest areas like those the bumble-bees
can be found.
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In the forest association of the Babia Géra the bumble-bees have been
observed almost exclusively. The reachest forest association is that of Abieti-
piceetum-montanum, where mainly Vaccinium myrtillus L. accumulates the dis-
cussed insects. In that association all the bumble-bee species known from the
Babia Géra except for Bombus hortorum (L.), B. equestris (F.), B. ruderiarius
(MULL.), B. silvarum (L.), B. distinguendus MoR., and B. subterraneus (1.)
have been found. The habitats of two species listed by Kiss and OrAsz (1907)
namely of B. muscorum (F.) and B. elegans SEIDL. are unknown till now. More-
over, in that associations the singular specimens of Andrena lapponica ZETr.
have been collected. The remaining forest associations of the regio montana
inferior of the Babia Gora, namely Fagetum carpaticum, Alnetum incanae and -
Sorboaceretum carpaticum are very poor in the Bombinae fauna. Only in the
spring, mainly on the flowering species of the genus Dentaria L. the solitary
bumble-bees have been collected. There are: B. lucorum (L.), B. pratorum (L.),
B. pyrenaeus PER. and B. agrorum (F.). The regio montana superior of the
Babia Goéra is covered by the Piceetum excelsae carpaticwm, which forms there
two"subassociations. Similarly as in the regio montana inferior only in scarce-
tree forests, the Apoidea have heen found but only in the sub-association Picee-
tum excelsae myrtilletosum, where Vaccinium wmyrtillus I.. dominates. All the
bumble-bee species known from the association of Abieti piceetum montanum
are recorded frcm, here. Another sub-association, namely Piceetum excelsae
Jilicetoswm with the ferns Athyrium alpestre (Horpr) and Dryopteris austriaca
(JAcQ.)is completely dispossessed of the 4Apoidea fauna and only the flying over
bumble-bees can be observed.

In the shrubs associations of the Babia Goéra the species of the Bombinae
are also dominating. In the Mughetum carpaticum all the species known from
the regio nivalis of the Babia Géra, and moreover Nomada glabella THOMS.
and in the lover parts in sub-association of Mughetum carpaticum calcicolum,
also the species of genus Andrena ¥., Bombus LATR. and Psithyrus LEP., known
from the dwarf pine zone of the north-faced slopes. The flowering plants of the
associations of Monti-cardaminetalia, Chaerophylletum hirsuti, Caricetalia fuscae
and Caricetalia davallianae are visited by following bumbles only: B. lucorum (1..),
B. pratorum (L.), B. pyrenaeus PEr. and B. agrorum (F.).

In the tall-herb associations and grass associations occuring in the Babia
Gora both in the mountain forest zones and in the regio mugheti the bumble-
bee species have been collected almost exclusively. The above mentioned asso-
ciations are here abundant:

1. Aconitetum firmi agglomerates the bumble-bee fauna of the regio montana
superior. Andrena bicolor (F ) visiting in this association Primula elatior (L.)
has been also recorded here.

2. Adenostyletum alliariae recorded from the regio mugheti accumulates
the Bombinae fauna known from the regio nivalis of the Babia Goéra
and the Bombinae of the dense dwarf pine zone, discussed in the
chapter IIT.
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3. Pelasitetum kablikiant, the tall-herb associations of the upper parts of the
regio mugheti. Only the Bombus-species known from the regio nivalis of the
Babia Goéra have been observed here. -

4. Bumicetum alpini known frcm the mountain forest zones accumulate the
Bombiniae fauna of those regions, mentioned for the association of Abieti-
Piceetum montanum. Also Apis mellifica (L.) flies here.

5. Chaerophyllwm hirsutum, the association rare in the upper mountain forest
zone is visited by numerous bumble-bee species.

6. The association with Petasistes albus (L.), mainly in the regio montana in-

ferior is visited by Bombus lucorum (L.), B. agrorum (F.), and Andrena bicolor

(L.) and 4. saundersella PERK.

Calamangrostewm villosae, known from the regio mugheti is visited by bumble-

bees of the top parts of the Babia Géra.

To the associations of the rock plants, alpine grasses and places of long

snow lying in the alpine and subalpine zones belong:

1. Versicoloretwm babiogorense, growing on the rock shelves and crevices of
the northern steep slopes of the Babia Gora, is visited by the bumble-bees
of the regio nivalis. :

2. Umbilicarictum cylindricae, the association of the rock algae is completely
dispossessed of the Apoidea fauna; only accidentally the bhumblebees have
been observed. ;

3. Vaccinietum myriylli is inhabited by the species known from the regio nivalis
of the Babia Gora and Nomada glabella THOMS. and the species of the genus
Andrena F. known from the regio mugheti of the northern slopes.

4. Bmperto-vaccinietum agglomerates the Bombinae fauna characteristic of the
top parts and also the species of the genus Andrena F. known from the regio
mugheti and Nomada glabella Tuoms., Apis mellifica L. as well as the species
of the genera Bombus LATR. and Psithyrus LEP. known from the dense dwarf
pine of the subalpine zone of the Babia Goéra. :
The clearing wood associations of Agropetalia, appearing on larger areas

in the lower parts of the regio montana inferior are not marked in the map

of CELINSKI and WOJTERSKI (1961), becouse of the very small areas in the
territory of the Babia Géra National Park, however, they are very important
for the Apoidea. All the species of the above dl.scussed plant association and
several further species are living here. Another species, namely Bombus hor-
torum (L.) is known from here. Some other groups of the species have been
recorded from this area: ;
1. The species visiting Saliz L. [Andrena’ haemorrhoa (X.), A. bicolor (F.),

A. lappowica Zwrr., A. praecox (Scop.), A. darkella (K.), A. apicata SMITH,

Halictus zanthopus (K.), Nomada leucophtalma (K.), Bombus LATR. known

from montain forest zones and Apis mellifica L.)

3. The species visiting the group of small plants as: Potentilla erecta (L.),

Veronica chamaedris L., Fragaria vesca Li., Geranium robertianum L., Hieracium L.,

Taravacum officinale WEB, These are: Andrena subopaca NYL., A. coitana (K.),

-3
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Halictus villosulus (K.), H. leucopus (K.), H. niger VIER., H. fulvicornis (K.),
H. calaeatus (Scopr.), H. albipes (F.), Spheocodes hyalinatus HAG., Dufourea
vulgaris SCHENCK., Nomada flavoguttata (K.), Apis mellifica  and Bombus
LATR. from mountain forest zones.
3. The species collected on Rubus idacus L. [Andrena fucata SMITH, Nomada
hillana (K.), Apis mellifica L. and Bombus LATE. from mountain fores zones. |
4. The species visiting Vaccinium myrtillus L.: Halictus niger VIER. the
Bombinae and Apis mellifica L. have been collected on all listed above plants.
5. Megachile lapponica THOMS. collected on Chamaenerion angustifolium (L.).
The meadow association adiolo-agrostetum the most abunded in the
Apoidea among the other associations. Originally it has been growing on glades
of the mountain forest zones, but now it can only be found in the large and
in not abundant pathes on the north-facing slopes (KostucH, 1963). The mea-
dows are less damaged on the southern slopes but also grazed and mown for grass.
On these meadows occur all the Apoidea species known from the Babia Géra,
except for Megachile lapponica ZETT., which has been collected only on a single
clearing. Four species of the genus Bombus LATR., mentioned before, which
are lacking in the association discussed above should be added. The fauna of
the small plants, given for the clearing places association iy richer in having
the following species: Andrena fulvago (CHRIST), A. alfkenella PERK., A. mi-
nutuloides PERK., Halictus tumulorum (L.), H. minutus (K.), H. rufitarsis ZBIT.,
Nomada flava Pz., N. bifida THOMS., N. fabriciana (L.), Andrena humulis IMI.
and Panurgus banksianus (K.), collected on species of genera Hieracium L.,
Leontodon L. and Taraxzacum ZINN growing commonly here. Also three species
of the genus Andrena F. [A. ovatula (K.), A. albofasciata THOMS. and
A. wikella (K.)] have been collected in same habitat. At last on those mea-
dows lives the species of the family Megachilidae namely: Chelostoma mawxillo-
sum (L.), Ch. wigricorne NYL., Osmia rufa (L.), O. parietina Curr., 0. coe-
rulescens (L.) and a single specimen of Hucera longicornis (L.) has been collected.

The cultivating area as the lowest and warmest terrain gives the Apoidea
the most suitable living conditions. On the northern foot part, where the lar-
gest number of the species have been found the terrain is well differantiated.
The forest planted after the complete clearing out during the former years is here
in small pathes only (Pl. XII fig. 2). This area i8 covered by the meadows and
cultivated fields and is deeply cut by the valleys of the streams. Rough terrain
allows the occurence of strong insolated solpes and small hidden exposed to the
south or to west-southern valleys, and also the local microclimates, suitable for se-
veral species of Apoidea. In the map No. 1 the places of the nestling of the
majority of the Apoidea of the terrain under the consideration are marked.
‘Those places are situated near the bottom of the Barancowa valley at the alti-
tude of 700 m a. s.1. That small area is hidden from the vest by the crest of
Burdylowy Gron and from the north by the spruce forest partially. The alpina-
rium existing at the house of the Direction of the Babia Gora National Park
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is also the terrain of the nestling of many Apoidea species. The temperature
of the bottom. of that valley in the periods of the fine weather attained in
April 26°C, while the maximal day temperature at the meteorological station
reached 14-5°C.

The bumble-bees, as the investigations done in the Tatra Mts. show (Dy-
LEWSKA, 1958) are active at the temperature of 13°C, while some species of the
genera Andrena F. and Nomada Scor. appear when the temperature increses
to 21°C. All the species observed in that time are visiting the villows
when the temperature was higher than 23°C. The further points in which the
Apoidea agglomerate has been found in the Palechéwka glade (map No. 1, IT)
and in the region called Widelki (III). That terrain is hidden from the west
by the crest of Burdylowy Gron, from the east by Ryzowana and from the
north-west by the Jalowieckie range. Under the top of Ryzowana (about 900 m
above the sea level) on the north-faced slope another area agglomerating the
Apoidea has been found (this is marked as No. IV). That area is situated in
the place where the wall of the Babia Gora massif forest finishes at the south
and hidden from the north with small spruce forest. Moreover, such a agglo-
meration of the Apoidea (No. V) has been observed in Zawoja Wilezna, at the
bottom of the Jalowiecki stream. On those areas Andrena humilis Imi. is the
most common species. The remaining areas of the foot parts are usually cooler
and damaged by the cultivation. The singular species of the Apoidea are oceur-
ing there, as well as the bumble-bees, but also scarcely. The species of the
Megachilidae [Osmia rufa (1.), O. adunca (Pz.), Chelostoma nigricorne NYL.,
Ch. maxillosum (1..), Ch. florisomne (1..)] find in the foot parts the suitable places
of the nestling in the walls of the wooden houses, directed towards the
south, south-west and south-east. Those species are limited in their distri-
bution to the warmest habitats, which are marked in the map No. 1.

The ricks of the stones removed from the fields with small plants as Poten-
tilla erecta (L.), I'ragaria vesca (L.), Veronica chamaedris (L.) and also Vacci-
wiwm myrtillus (L.), Rubus idaeus (L.) ete. and often the solitary spruce trees
are situated over the fields. These ricks of stones keep the warmth received by
the insolation and therefore agglomerate several species usually unknown from

the fields. However, those ricks situated in the warmests areas or near to them
~are the most abundant in the Apoidea.

The southern foot-part is in the majority grown with the forest. The species
known from the mountain forest zones live here, but the species which need
higher thermic conditions finish their vertical distribution in the cultivated
tield areas, near the timber line in the villages situated in the stream valleys.
In those valleys of some rather small areas, hidden to 5 m, give the insects
the minimum of the warmth needed. Osmia villosa (SCHENCK) is lacking in here,
however, its occurs in the Tatra Mts. and many other species known from
the northern foot parts have not been recorded from that area. The above
mentioned gpecies Osmia villosa (SCHENCK) nestles in the rock crevices (Nos-
KIEWICZ, 1920), and therefore cannot be found on the southern foot part at
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the Polish side, as the terrain is rather flat and there are no naked rocks
there.
: The meadows of the mountain forest zone, rich in the Apoidea fauna, are
differing on the northern and southern slopes. The degree of the insolation,
as the first investigations have shown (OBREBSKA-STARKLOWA, 1963) is much
stronger on the south-faced slopes. The difference in the temperature between
the southern and northern slopes is in the sunny day about 8°C. The meadows
of the mountain forest zone are bordered by the forests, which keep the warmth
inside the glades (as the investigations on the microclimate of the clearings
done by TomANEK showed (1952). That is however, inadequate on the both
slopes, and probably therefore on the meadows of the south-faced slopes more
species of the Apoidea have been found than on the northern slopes. The nestling
of the Apoidea on the meadows of the regio montana inferior is almost completely
limited to the soil. The nestles of Andrenidae, Halictidae and Megachilidae
have been observed at the dry places partially uncovered by plants, at the
ricks of the stones removed from fields and most often on the rough terrain.
In the outlines of the glades of the regio montana inferior the places of the
nestling of the species belonging to the above mentioned genera are marked.
These nestles are usually agglomerated on the north-western sides of those
glades. Moreover, also at Gubernaséwka on the eastern side, hidden from. the
north by the forest, they have been obgerved. On the north-faced slopes on the
(zarna Cyrhla and on the Hala Czarnego, the agglomerations of the nestles
on the south-east side occur. Beyond that, on the Hala Czarnego by the southern
border of the valley Andrena subopaca NYL., nestling in here has been collected.
On those terrains the number of the examples (for instance those of Andrena
humilis ImIm, reaches 3 or 4 for one square meter. The Bombinae fauna of the
fields agglomerates in their medial and eastern parts where the Papilionaceae
dominate, and mainly Trifoliwm L., but in the north-eastern par Vacoinum
myrtillus L. is a dominant plant. On the latter places the number of the bumble-
bees (reaching 5 examples for one square meter) is the greatest. The number
of the Bombinae population is smaller than those of the bumbles, and in the
aveas inhabited by Andrena F., Panwrgus Pz. and Halictus LATR. reaches 1
to 5 specimens for each 5 square meters. Such floristic-apidological dependences
are explained in the papers of ToMANEK (1952) and GEIGER (1935), which deals
with the microclimatic conditions inside the wood clearings (those can be com-
pared with the glades of the Babia Goéra under the climatic respects). According
to GEIGER in the summer period in the 48° of the northern geographical latitude
(as this latitude the Babia Goéra lies) the extreme parts of the clearings from
the northern and western sides and the middle parts are the most strongly
warmed. TOMANEK measured the temperature on the particular edges of the
clearing, namely at the northern (N), on the southern (S), western (W), and
eastern edges (E) as well in the middle of it (O). In the summer period during
the noon, the edges N and W appeared to be the warmest, and the middle O,
which warmths itself as the first after the sun-raising. The differences in the
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warmth among the edges N and S, were 3°C in July, and 5-1°C in August.
The time of the insolation in the particular sides of the clearing for the 48°
of northern geographical latitude is in June as follows:

N — 9 hours
E — 8 hours
S — 3-5 hours

W — 8 hours

Moreover, the direction of the winds and the slope inclination can have, an
influence on the nestling of the Apoidea. So on the glades of the north-faced
slopes, where the southern and south-eastern winds dominate. The slopes NS,
SE, WN are the less exposed for the wind activity, but the strongest wind blows
towards the edges N and NE. On the southern slopes the western and SW
winds are mainly observed, so they blows towards the edges E and NE. The
edges W, WE and NE are the less exposed for the winds. Moreover, as the edge
directed towards the wind gets the enlarged amount of the moisures with the
comparison with the opposite edges, the borders of the glades heavily exposed
for the wind action are also more humid. The south-faced slopes of the southern
side are so inclined that the level lines elevate towards the edges E and there-
fore the edges W are lying in a concavity between the forest wall and the ter-
rain raising towards the east. So they are well hidden from the wind and can
accumulate the largest quantity of the warmth. The above theoretic discussion
based on the papers of the mentioned microclimate investigators explains the
distribution of the places of the nestling of the Apoidea in the glades of the
regio montana inferior of the Babia Gora.

On the northern slopes of the upper mountain forest zone, more species
of the Apoidea have been observed, than on the southern slopes of the upper
parts of the regio montana inferior. It is noteworthy that several species of
the genus Andrena F. are lacking from here. The absence of the suitable nestling
places iy the most probably cause of that phenomenon. The northern slopes
of the upper mountain forest zone is crossed by several turistic ways and its
small glades are also visited by the excursions. The soil is here very often un-
voiled, so the nestling becomes possible.

A dense forest grows on the south-faced slopes of the mountain forest zones.
Small glades, some few often marshy valleys of the streams, and only single
tract in the dense forest are the bolt for many Apoidea. Only the bumbles are
living here, and also Andrena lapponica ZETT., which has been observed on
comparatively small areas. Above the timber line the northern slopes are also
more abundant in the species of Apoidea than the southern ones. In the region
of dense dwarf pine the abundant fauna of the Apoidea have been realised in
July (about 1—3 specimens for each square meter) but in the corries only and
in the concavities among the rocks, which are grown up with an abundant
tall-herb flora. The species of Andrena F'. are living in those places, but the bumble-
bees are dominating. The species do not reach the top; they neither have been
observed in the other parts of dwarf pine zone nor on the southern slope of this
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plant zone, except for the south-faced slopes of Sokolica. The corries of the
northern slopes (map. 1) are deep up to 200 m a. s. 1. The tall-herb flora, which
is commonly visited by the bumbles grows up on near the bottoms of those
corries. The north-faced slopes are the rocky ones and are grown by high-
mountain lawn, the eastern and south-eastern ones are grassy, grown with
Vaccinium myrtillus L. and with Saliz silesiaca L., which enter these places.
The slopes are covered by a dwarf pine towards the east and east-south. The
Andrenidae have been collected in those corries on their east and south-east-
faced slopes, except for A. lapponica ZETT. which is known from the top parts
t00. FABIJANOWSKI in his paper on the microclimate of the Alps and ErmIicn
in his publications based on the investigations which have been pending in the
Tatra Mts. and in the Babia Goéra point out the fact, that the naked or grassy
slopes are warming faster than those covered with trees or bushes. That is the
most remarkable on the southern slopes, but also can be easily relaised on the
other expositions. The mentioned corries are hidden from the wind blowing
mainly from the south-west. The places in which the Andrenidae live are the
less exposed for the wind action ones. The strong winds (OBREBSKA-STARKLOWA,
1963) most probably causes the absence of the species of Andrena F., known
from the corries of the northern slopes of the dwarf pine zone from the south-
faced slopes.

The Apoidea are active in the top part only during the sunny days in the
periods of slight wind, when the temperature does not surpass 20°C. The bum-
bles can flight, however, in worse weather too. During the strongest wind,
when the sun is covered by clouds, the temperature decreases below 20°C and
even Andrena lapponica ZETT. is awaiting the next weather clearing on the
ground or plants. Andrena lappowica ZETT. appears rather in solitary specimens
in the top parts, but the bumble-bees are commoner, and on the average on
specimen can be found on each square meter on the pathes of Vaccinium myr-
tillus L.

VI. THE ZOOGEOGRAPHIC ANALYZIS

1. The comparison of the Apoidea of the Babia Géra with the Apoidea fauna
of the West Beskids in the Polish Carpathians

The data concerning the Apoidea fauna in the West Beskids were already
discussed in the papers dealing with the fauna of this family of the Pieniny
Mts. (DYLEWSKA, 1962; DYLEWSKA and NOSKIEWIOZ, 1963) and those of the
Tatra Mts. (DYLEWSKA, 1958). The present researches on the Babia Goéra allow
the more serious analysis of this problem in the Polish West Beskids. PAW-
LOWSKI (1959) distinguished three geobotanical districts in the West Beskids,
namely: Tatra Mts., Pieniny Mts, and Beskids Mts. The latter is the biggest
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district of the West Beskids and contains the following subdistricts: Babia
Gora-Silesian, in which Babia Gora is the hinghest top, Goree Mts., Gubatowka
Hills, Sgdecki Beskid, Bory Nowotarskie, Niski Beskid, loess-Pogérze and
flish-Pogorze. Non of these sub-districts except for the Babia Goéra have been
worked out in details. In several publication (WIERZEJSKI, 1868, 1874; Snik-
7EK, 1910; NoSKIEWICZ, 1920; KRYSINSKI, 1957; DYLEWSKA, 1958) there are,
however, some data concerning the mentioned subdistricts. Because of too
scarse data in the discussion of the particular families of the Apoidea of the
Polish West Beskids, the following ranges are taken under the consideration:
I. Babia Gora, II. the foot part of the Babia Goéra, III. Tatra Mts., IV. Pieniny
Mts. and V. the remaining subdistricts of the Beskids.

It is evident frcm table VII that 16 species of the family Colletidae are
known from the Polish West Beskids. It is noteworthy that 33 species of
that group are recorded from Poland till now. So in the West Beskids lives
about 489, of the Polish Colletidae. Colletes cunicularius (L.), found in the foot
part of the Babia Gora is a new species for West Beskids. This species is known
from the north and middle-north parts of Poland and from Upper and Lower
Silesia (DYLEWSKA and NOSKIEWICZ, 1963). Basing on these data, Colletes cuni-
cularius (L.) is spread all over Poland including the Carpathians in which it
enter up to lower border of the regio montana inferior. Three species of the
discussed family have been collected in the Babia Goéra massif. One of them
is known from the Tatra Mts. and also from the remaining mentioned before
ridges of the West Begkids; two other species have not been recorded from

Table VII

p Foot
lelow part of | Tatra | Pieniny | The remai-
o Nae s Babia Mts. Mts. | ning ridges |
. Giéra
1. | Colletes daviesamus SM. I
{ 2. | Colletes cunicularius (1..) o
| 3. | Colletes nasutus SM. ' 3 e
4. | Oolletes inexpectus NOSK. .
5. | Prosopis confusa (NYL.) AL S AL s L
6. | Prosopis variegata (F.) i
7. | Prosopis brevicornis (NYL.) ‘ } L
8. | Prosopis sinuata SCHENCK } i e + AL
9. | Prosopis annulata (L.) ‘ | e
10. | Prosopis communis (NYL.) 1 |+ l A AL
11. | Prosopis angustata SCHENCK | | 4
12. | Prosopis migrita (F.) | {‘ ' - L
13. | Prosopis difformis Ev. ’ I i | L L
14. | Prosopis annularis (K.) ; .‘ ; ‘ gk
15. | Prosopis cornuta (CURT.) .’ | ' ne
16. | Prosopis hyalinata (S».) ' - | A l .
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the Tatra Mts. till now, but there is a possibility to find them in there. The
species discussed enter the lowest parts of the lower mountain forest zone.
Those three species recorded exclusively from the foot part of the Babia Gora
live probably in the Carpathians to the limit of the lower parts of the mountain
forest zones. Moreover, 10 species unkown from the Babia Goéra and its foot
parts have been recorded from the West Beskids. Of those species two,
namely Prosopis annulata (L.) and P. cornuta (CURT.) were recorded by Nos-
KTEWICZ (1920) but from the Tatra Mts. only. The remaining species are known
from Pieniny Mts. and from other lower ridges of the West Beskids, and
the upper limit of their vertical distribution lies in the submontainous region.
Of those species two, namely Colletes nasutus SM. and C. inerpectus NOSK.
are recorded only from loess Pogérze from the environs of Przemysl (KRYSIX-
SKI, 1957).

There are 59 species of the family Andrenidae in the West Beskids,
and in the Babia Gdéra occur 21 species of this group, what gives about 369,
(table VIII). Almost all the species recorded from the massif of the Babia Gora
have been found in the foot parts, with exception of the species rare in this
terrain, which have been collected in single or few examples only [Andrena
minutula (K.), A. minutuloides PERK. and A. ovatula (XK.)]. However, those
species most probably occur in the foot parts too. Five species of this family
have been found only in the foot part of the Babia Gora; these species are,
however, unknown from the Tatra Mts. One can therefore suppose that the
vertical distribution of those species finishes in the area of cultivated fields
near the line of the mountain forest zone. The species reach different points
along the valleys, and so Andrena lathyri ALFKEN and A. chrysosceles (K.)
appear to the altitude of about 630 m a. s. 1. to which enter also the narrow-
leaved willow species; the remaining species have been collected up to 700 m
a. 5. 1. and even up to 900 m a. s. 1., to the end of the area of the cultivated
fields. The species of the family Andrenidae recorded both from the massif
of the Babia Géra and from its foot parts have been already listed from the
other ridges of the Polish part of the West Beskids, with exception of An-
drena ruficrus NYL., which has been found in the foot part area and of A. lat-
hyri ALFKEN, which besides the foot part of the Babia Géra has been collected
in Raba Wyzna in Gorce Mts. (leg. J. FUDAKOWSKI, det. NOSKIEWICEZ). Thirty-
four species known from the Polish part of the West Beskids have not been
found neither in the Babia Goéra massif nor in its foot part area. NOSKIEWICZ
(1920) recorded two of those species but only from the Tatra Mts. The remaining
four species live in the Pieniny Mts. and in the lower ridges of the West
Beskids. Of those species only Andrena ventralis Inm. has been collected in Ska-
wica Valley at the altitude of about 500 m above the sea level (leg. M. Dy-
LEWSKA). The remaining species have been recorded from the whole West
Beskids except for the Babia Goéra, Tatra and Pieniny Mts. The fauna of the
Andrenidae of the Polish part of the West Beskids counts aproximately
60% of the Polish fauna of this group.
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Table VIII
: Foot
: Ba'bxa. part of | Tatra | Pieniny |The remain-
5 Nane Gora | “Babia | Mts. | Mbs. | ing ridges
e
1. | Andrena morio BRULLE I
2. | Andrena carbonaria (1..) +
3. | Andrena cineraria (L..) Gl
4. | Andrena agilissima (Scop.) -+
6. | Andrena vaga Pz. P
6. | Andrena thoracina (I'.) -+ +
7. | Andrena pubescens (OLIV.) -+ - 4+ A
8. | Andrena tibialis (K.) + A S
9. | Andrena haemorrhoa (F.) + 4 + -+ i
10. | Andrena fulvago (CHRIST) + + 8
11. | Andrena huwmilis Inu. e +4- S o o
12. | Andrena nudigastra ALTKEN +
13. | Andrena laravaci GIr. il T
14. | Andrena bicolor F. + -+ | AL
15. | Andrena ruficrus NYL. -+
16. | Andrena helvola (L.) e
17. | Andrena lapponica Zrrr. + i - +
18. | Andrena praecox Scor. + + -+
19. | Andrena fucata Su. + - - e
20. | Andrena clarkella (K.) -+ + +
21. | Andrena apicata Sh. + 4 -1
22. | Andrena nana (K.) i
23. | Andrena floricola Ev. +
24. | Andrena alfkenelle PERK. b -+ L
25. | Andrena subopaca NYL. -+ e JL AL
26. | Andrena saundersella PERK. -+ 4
27. | Andrena minutula (K.) L T AL
28. | Andrena minutuloides PERK. - if
29. | Andrena marginata F. o
30. | Andrena ventralis Imm. A 0
31. | Andrena hattorfiana (F.) + L e
32. | Andrena jakobi PERK. + -1
33. | Andrena rosae Pz. e
34. | Andrens curvungula THOMS. -
35. | Andrena paucisquama NOSK. +
36. | Andrena rufizona Inm. +
37. | Andrena liabialis (K.) +
38. | Andrena schencki MoRr. o
39. | Andrena flavipes Pz. L
40. | Andrena nigriceps (K.) 1 L
41. | Andrena fuscipes (K.) I
42. | Andrena denticulata (K.) 4 L
43. | Andrena nitidiuscula SCHENCK +
44. | Andrena chrysosceles (K.) -+
45. | Andrena coitana (K.) BS 4 - AL -+
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continued table VILI

: Foot
il z Bl part of | Tatra | Pieniny |The remain-
e e Gora Babia Mts. Mts. ing ridges
i Gora
46. | Andrena tarsate NYL. o
47. | Andrena barbilabris (K.) L
48. | Andrena proxima (K.) . I
49. | Andrena propinqua SCHENCK " oL
50. | Andrena dorsata (K.) L
51. | Andrena combinata (CHRIST) A A
52. | Andrena ovatula(XK.) + )
53. | Andrena albofasciata THOMS. + L AL
54. | Andrena wilkella (K.) |  + L L
55. | Andrena lathyri ALFKEN | - L
56. | Andrena ratisbonensis {
STOECKH. t it
57. | Panurgus banksianus (K.) | -4 -+ -+ e
58. | Panurgus calcaratus (Scop.) | Bl S
59. | Panwrginus labiatus Ev. 1 4

The species of the family Halictidae of the Polish part of the West Beskids
is shown in the table IX. In the territory of the Babia Goéra lives 13 species
of this family and that is about 329, of the Halictidae fauna of the West
Beskids. Halictus xanthopus (K.) and H. minutus (K.) are new for the fauna
of the Polish part of the West Beskids, and they also can be found in the
other ridges of the Polish Carpathians including the Tatra Mts. The Babia Géra
species of the family under congideration live also in Pieniny Mts., and
a part of them is known from the other, lower ridges of the West Beskids.
H. rufitarsis ZurT., H. niger VIER. and H. fulvicornis (K.), known besides the
massif and the foot part of the Babia Gora from the Pieniny Mts., could be
recorded from the Tatra Mts. and from other lower ridges of the West
Beskids, like H. tumulorum (L.) and H. leucopus (K.) which live probably in
the Tatra Mts., as they have been recorded from the Babia Gora, Pieniny Mts.
and from other ridges of the West Beskids. The species known only from
the foot parts of the Babia Goéra, have already been found in Pieniny Mts.
and in other ridges except for the Tatra Mts. H. quadricinctus (FABR.) has
not been recorded from Pieniny Mts. and H. continentalis BLUTHGEN is a species
new for the Polish part of the West Beskids. The species occuring in the foot
parts of the Babia Goéra most probably finish their vertical distributions below
the mountain forest zone. Moreover, of 21 species known from West Beskids
15 ones were collected in the Pieniny Mts., 2 in the Pieniny Mts. and other
lover ridges, 3 ones everywhere except for the Tatra Mts., Babia Goéra and Pie-
niny Mts. J. Noskiewicz recorded Haliclus cupromicans PHR. from the
Tatra Mts.
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Table IX
: Foot
, B‘abm' part of | Tatra | Pieniny |The remain-
Woi Name Goraele il | MU | M e e
il Gora
1. | Halictus quadricinctus (17.) + +
2. | Halictus rubicundus (ChrisT) Jo + -+
3. | Halictus ewrygnatus BLUTH- ‘
GEN a
4. | Halictus simplex BLUTHGEN =
5. | Halictus maculatus SM. -+
6. | Halictus tumulorum (L.) -+ -+ -
I 1. | Halictus xanthopus (K.) +
| 8. | Halictus nitidus (Pz.)
9. | Halictus quadrinotatus (K.) -+
10. | Halictus lativentris (SCHENCK) I 5
11. | Halictus leucozonius (SCHRANK) -+ dine ) +
12. | Halictus villosulus (XK.) - Bep Ciiiger -} -
13. | Halictus leucopus (K.) " - + | -+
14. | Halictus tarsatus SCHENCK [ b
15. | Halictus intermedius SCHENCK -+
16. | Halictus lucidulus (SCHENCK) ‘ -
17. | Halictus minutus (X.) + “r |
18. | Halictus rufitarsis Zyrr. -+ +- 1 +
19. | Halictus niger VIER. -+ - | -
20. | Halictus fulvicornis (K.) + -+ ST
21. | Halictus laticeps SCHENCK -} S
22. | Halictus continentalis BLUTH-
GEN -+
23. | Halictus aeneidorsum ALFKEN -
24. | Halictus calceatus (SCoP.) L S5 -+ L L
25. | Halictus albipes (F.) -+ -+ 4 - 4
26. | Halictus laevis (K.) -+
27. | Halictus cupromicans PEER. -t
28. | Sphaecodes gibbus (L.) +
29. | Sphecodes monilicornis (K.) AL
30. | Sphecodes pellucidus Sw. -}
31. | Sphecodes divisus (K.) -+
32. | Sphecodes punctipes THOMS. i 46 +
33. | Sphecodes ferruginatus HAG. -+
34. | Sphecodes hyalinatus Hac. F a AP
35. | Sphecodes miniatus HAG. + +
36. | Sphecodes fasciatus Haa. : =
37. | Dufourea vulgaris SCHENCK -+ -+ ‘ i e
38. | Halictoides dentiventris (NYL.) -+ -+ +
39. | Rophites quinquespinosus SPIN. -+ + HF
40. | Rophites hartmani FEIESE Gl
41. | Rophites canus Ev. -+

Acta Zoologica Cracoviensia nr 2
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Table X
: Foot
5 Ba,’bla, part of | Tatra | Pieniny |The remain-
o Hlatme ) Babia Mts. Mts. | ing ridges
Ll Gora
1. | Trachusa serratule (Pz.) - =
2. | Anthidium punctatum LATR. -
3. | Anthidium montanum MOR. - -+
4. | Anthidium manicatum (L.) -
5. | Anthidium strigatum Pz. +
6. | Stellis signata (LATR.) -
7. | Stellis punctulatissima (K.) +
8. | Stellis phaeoptera K. -+ +
9. | Stellis minuta Lrp. et SEV. -}~ -+
10. | Stellis ornatula (KLUG) -+
11. | Heriades trunculorum (L.) +
12. | Chelostoma mawxillosum (L.) - + L
13. | Chelostoma florisomne (1..) -+ - - + +
14. | Chelostoma distinctum
(STOECKH.) -+
15. | Chelostoma ventralis SCHLETT. P
16. | Chelostoma nigricorne NYL. -+ -+ -} -+ +
17. | Osmia rufa (L.) - -+ -+
18. | Osmia coerulescens (L.) -+ -+ -
19. | Osmia inermis ZETT. -+
20. | Osmia bicolor (SCHRANK) s i
21. | Osmia villosa SCHENCK g -+ AL =
22. | Osmia andrenoides SPIN. L
23. | Osmia atrocoerulea SCHILL. I AL
24. | Osmia parietina CURT. -+ 1L L
25. | Osmia cerinthidis MOR. L AL
26. | Osmia fulviventris (Pz.) -+ = e
27. | Osmia mitis NYL. L
28. | Osmia parvula Dur. et PER. i
29. | Osmia leaiana (K.) i i
30. | Osmia leucomelaena (K.) a4 1L i
31. | Osmia adunca (Pz.) + - L
32. | Osmia spinole SCHENCK AL L
3. | Osmia spinulosa (K.) -
34. | Osmia ononidis FERT. -4
35. | Megachile circumcineta (K.) L
36. | Megachile nigriventris
SCHENCK 4 + +4-
37. | Megachile aricetorum ILEP. -+ -+
38. | Megachile lagopoda (L.) -
39. | Megachile maritima (XK.) -+
40. | Megachile willoughbiella (K.) i ar +
41. | Megachile ligniseca (K.) - +- +
42. | Megachile centuncularis (L.) 4
43. | Megachile versicolor SM. -+




51 : 161

continued table X

; Yoot
Babia part of | Tatra | Pieniny |The remain-

Ll Ll Groray Babia Mts. Mts. ing ridges

ME S o
44. | Megachile octosignata NYL. AL
45. | Megachile lapponica ZETT. +
46. | Ooelioxys rufescens LEP. + -+ -4 Eb
47. | Ooelioxys alata FORST. -+
48. | Ooelioxys aurolimbata FORST. -}
49. | Ooelioxys lanceolata NYL. -
50. | Coelioxys quadridentata (L.) ' -+
51. | Ooelioxys elongata LEP. | o L

|

The Megachilidae fauna of the West Beskids counts 51 species, and that
is 639, of the Polish fauna of this family. The list of the species recorded from
the West Beskids is given in the table X. Only 6 species (that is about 129,
of the fauna of West Beskids) is known from the Babia Géra. Chelostoma flori-
somne (L.) and Ch. nigricorne NYL. have been already found in Tatra Mts.,
in Pieniny Mts. and in other but lower ridges of the West Beskids. Osmia rufa (L.)
and 0. coerulescens (L..) occur also in Pieniny Mts. O. parietina CURT. in Pie-
niny Mts. and in other places in West Beskids, except for the Tatra Mts. These
species reach in their distribution the lowest parts of the lower mountain fo-
rest zone. DYLEWSKA (1962) proved that O. rufa (L.) does not occur in the
lower mountain forest zone as it never have been found in the northern slopes
in Pieniny Mts. The occuring of this species in the regio montana inferior of
the Babia Goéra (a single male only), as well as of some other species of Mega-
chilidae discussed above, is caused by the suitable microclimate conditions.
Megachile lapponica ZETT., the species new to the Polish Carpathians is bound
to the wood clearings, where the configuration of the terrain and the presence
of BEpilobium angustifoliwm L. give this species the living conditions. It is
possible to discover this species in Tatra Mts. The species (11) recorded from
the foot part of the Babia Goéra are known from the other lower parts of the
Jarpathians. Stellis pheoptera K., S. minuta Lrp. et SEV., are the examples
of such a species; the remaining species have been recorded from Pieniny Mts.
[Osmia leaiana (K.)] or from Pieniny Mts. and from the other lower parts of
West Beskids [Chelostoma maxillosum (L.), Osmia parietina CURT., O. fulvi-
ventris (Pz.), O. leucomelaena (K.), O. adunca (Pz.)]. O. bicolor (SCHRANK),
found in the foot area of the Babia Godra in the new species for the fauna of the
Polish Carpathians; 0. villosa SCHENCK and Celioxys rufescens LEP. are known
from the whole of the West Beskids (see table XI). Anthidium montanum MOR.,
Megachile nigriventris SCHENCK, M. ligniseca (K.) and Osmia inermis ZETT.,
recorded from the Tatra Mts. and Pieniny Mts., have not been found in the

4%
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Babia Goéra, however, here there are the conditions suitable for this species.
Of the remaining 29 species recorded from West Beskids, 19 ones have been
found in Pieniny Mts., 6 ones from Pieniny Mts. and from the other lower
ridges and four ones from lower ridges of West Beskids only. Totally 10 species
of the Megachilidae (it gives about 209, of the Megachilidae tauna of the West
Beskids), are known from the mountain forest zone of West Beskids. The re-
maining species is bound most probably to the lowest and most warm habi-
tats in the mentioned area.

Table XI

: Foot
: st Babia part of | Tatra | Pieniny |The remain-
No. Name Gora Babia Mts. Mts. ing ridges
l\‘[t. G 12
ora

1. | Melitta leporina (Pz.) ! - +
: Melitta haemorrhoidalis (F'.) -+ -+ -}
| 3. | Macropis fulvipes (F.) -

Table XI lists the species belonging to the family Melittidae of the Polish
part of West Beskids. Three species of this family have been recorded from
the Polish Carpathians, and that is 309, of the Polish fauna of Melittidae.
Only Melitta haemorrhoidalis (F.) reaches the line of the region of the cultivated
tields. The two other species are most probably living in the lowest areas of the
Carpathian Mts. in Poland. It is also noteworth, that they have not been found
on the northern slopes of the Pieniny Mts. «

The list of the species of the Apidae is given in table No. XII. Totally in
the Polish part of West Beskids 66 species of this group have been found, and
this is about 659, of the Polish Apidae fauna. Into mountain forest zones of the
Babia Géra enter about 509, of the fauna of this family of the West Beskids.
Among the Apoidea of the Tatra Mts., only the genera Bombus LATR. and
Psithyrus LEP. have been worked out, however, three other species, namely
Nomada flavopicta (K.), N. emarginata Mor. and N. tormentillae ALFK. are
known from that terrain on basis of the paper of NOSKIEWIcz (1920). The
three species have not been found in the Babia Goéra. Seven species finish their
vertical distribution in the foot part of the Babia Géra. The remaining 16 species
have up till now been recorded from Pieniny Mts. (13 species), from Pieniny
Mts. and from other lower ridges (1) or only in the remaining terrains except
for Babia Gora, Tatra Mts. and Pieniny Mts.

The Apoidea fauna of the Polish part of West Beskids, counts 236 species.
In the massif of the Babia Géra live 76 species. There are 39 species common
for this terrain and the Tatra Mts. There are 14 species unkown from the Babia
Gora, which have been recorded from Tatra Mts., and 7 ones of this number
are known only from Tatra Mts. In Pieniny Mts. 58 species unknown up till now
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Table XII

; Foot
N N Ié';)b‘la part of | Tatra | Pieniny |The remain-
4 b " | Babia | Mts. | Mts. | ing ridges
i Gora i
1. | Nomade goodeniana (XK.) 2 :
2. | Nomada lineola Pz. i l
3. | Nomada marshamella (K.) AL
4. | Nomada sexfasciata (Pz.) L 4L L
5. | Nomada errans Lifp. il
6. | Nomada flavopicta (K.) o
7. | Nomada emarginata MOR. -
8. | Nomada tormentillae ALFK. I8 AL
9. | Nomada montana MOR. g
10. | Nomada obtusifrons NYL. L
11. | Nomada hillana (K.) L A
12. | Nomada guttulate SCHENCK L
13. | Nomada zonata Pz. A
14. | Nomada ruficornis (L.) [ Hi
15. | Nomada flava Pz. -+ L il
16. | Nomada glabelle THOMS. A 4
17. | Nomada leucophtalma (XK.) 4 -+ AL
18. | Nomada ferruginata (L.) -+ s
19. | Nomada bifida TuoMS. +- B &8
20. | Nomada alboguttata H.-ScH. -
21. | Nomada flavoguttata (K.) 1 + 4 +
22. | Nomada baeri STOBCKI. -+
23. | Nomada coniungens H.-ScH. | -+
24. | Nomada furva Pz. 6
25. | Nomada fuscicornis NYL. L
26. | Nomada sinilis MOR. S
27. | Nomada armate H.-Scu. L &
28. | Nomade fabriciana (I..) L il
29. | Nomada mutabilis Moxk. AL )
30. | Clisodon furcatus (Pz.) i L L
31. | Antophora acervorum (L.) Hi AL
32. | Antophora plagiata (ILL.) L
33. | Antophora aestivalis (Pz.) AL
34. | Antophora quadrimaculate
Pz.) & g i
35. | Bucera longicornis (L.) -+ i i
36. | Thyreus orbatus L¥p. -
37. | Bombus lucorum (l..) =l + - e i
38. | Bombus terrestris (L..) + 4 L i =t
39. | Bombus lapidarius (I.) -+ -+ e e L
40. | Bombus pratorum (1.) - i o AL L
41. | Bombus jonellus (K.) + i e
42. | Bombus pyrenaeus PLR. 4 AL L
43. | Bombus hypnorum (L.) L o Sl £
44. | Bombus mastrucatus GERST. -}' 4 e 1 L
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continued table XII

! Foot
No L }()’;ﬁ:" part of | Tatra | Pieniny |The remani-
: : Babia Mts. Mts. ing ridges
Mt. G6
ora

45. | Bombus soroeensis (F.) -+ b L L .
46. | Bombus confusus SCHENCK i L
47. | Bombus hortorum L. + + ,% e o
48. | Bombus ruderatus (F.) % uL
49. | Bombus subterranaeus (L.) +- + 4 AL au
50. | Bombus distinguendus MOR. + L I e L
51. | Bombus pomorum Pz. 4L A AL
52. | Bombus elegans SEIDL. + A L i
53. | Bombus agrorum (I.) : -+ + S L il
54. | Bombus muscorum (L.) -+ i
55. | Bombus humilis ILL. L L
56. | Bombus silvarum (L.) + o ok + L
57. | Bombus equestris (I'.) -+ L L i
58. | Bombus ruderarius MULL. -+ L AL AL -
59. | Psithyrus rupestris (F.) 4+ L s 2 L
60. | Psithyrus campestris (Pz.) 4 AL g A =
61. | Psithyrus barbutellus (XK.) -+ s + L a,
62. | Psithyrus vestalis (GEOF. and

Fourc.) L L | 1 It
63. | Pstthyrus bohemicus (SEIDL.) + -+ o il +
64. | Psithyrus silvestris (LEP.) | + -+ S ol
65. | Psithyrus norvegicus Sp.-SCH. + 2 a5
66. | Apis mellifica L. + + 4 i

from the other ridges of West Beskids have been found, as well as 18 other
species already known from some lower ridges. In those lower ridges have been
found 29 species, which are unkown from Pieniny Mts.

2. The zoogeographic elements in the Apoidea fauna of the Babia Géra

There are no endemic species found in the Babia Gora. The high mount-
ainous fauna is here represented only by a single species namely Bombus
pyrenaeus PER., which is also known from the Tatra Mts. (NoskiEwIicz, 1920;
DYLEWSKA, 1958). It lives from above the lower line of the mountain forest
zone to the tops of Tatra Mts. It has not been found neither in the Pieniny
Mts. nor in the lower parts of Polish Carpathians, however, the mountain zone
in those ridges is present. Moreover, Bombus elegans SEIDL. is treated as the
mountainous element but it has not been found during my researches in the
Babia Goéra. This species is common in Pieniny Mts., and it has also been re-
corded from south-faced slopes in the whole of Poland. It has been found even



(1§

11
<

165

in Tatra Mts. [NOSKIEWICZ (1920) — one female from Hala Gasienicowa] from
the upper line of the mountain forest zone, however, the researches which
have been pending by the present author on that terrain did not confirm. its
appearance (DYLEWSKA, 1958). Seemingly, Bombus elegans SEIDL., occurs
rather in the sub-mountainous regions of the Polish Carpathians.

Numerous species found in the Babia Gora, are treated by STOECKHERT
(1933) and AERTS (1960) as the boreo-alpine species. These are Andrena rufi-
crus NYL., A. lapponica Zurr., A. praecox (Scor.), A. clarkella (K.), Halictus
niger VIER., H. rufitarsis ZETT., Osmia parietina CURT., Megachile lapponica
Tuowms., Nomada leucophtalma (K.), N. glabella THOMS., Bombus hypnorum (L.),
B. jonellus (K.) and B. mastrucatus GERST. The belongness of these species
to the boreo-alpine ones is incertain. PrrrionNt (1942) working out the boreo-
alpine species of the genera Bombus LATR. and Psithyrus LuP. did not list
any of the above listed species. Also HoLpHAUS (1954) in his general
work, did not include any of these into the list of boreo-alpine species. AERTS
(1960) after GRUNNWALDT treates these species as belonging to the eurosiberian
element characteristic of the coniferous forests. On basis of new found places
of the collecting, these species should be confessed as the species characteristic
of the taiga or north-mountain species. The present author (1957) gave the
places of the collecting of Bombus hypnorum (L.). They are spread all over
the country and therefore there is no disjunction in the distribution of the
species. The new data given by KARCZEWSKI (1962) from the surroundings
of Jedrzejow (district Kielce) for Andrena lapponica Zrrr. also confirm the
above suggestion, however, the further researches can solve the problem dis-
cussed.

The submediterranean and subpontic species are comparatively alarge group.
These are Megachile ericetorum LEP., Nomada saxzfasciata Pz., Anthophora
plagiata ILL., Ceratina cyanea (K.), Thyreus orbatus Ler., and Rhophites quin-
quespinosus SPIN. The occurence of these species in the foot part of the Babia
(xora points out a great resistance for the climate conditions. The above listed
species appear in dry and warm habitats in the whole of Poland to its northern
parts including, and therefore it is a question, whether these could be treated
as the above mentioned elements.

The remaining eighty-eight species, which have been collected on the Babia
Gora and its foot parts are characterised by the wide distribution either in
Furope or in the Palearctic Region. The majority of them belong to the species
widely spread in Europe and Asia. These are Colletes cunicularius (L.), Prosopis
confusa (NYL.), P. communis (NYL.), Andrena tibialis (K.), A. humilis IMH.
Halictus wanthopus (K.), H. quadricinctus F., H. rubicundus (CHRIST), H. tumu-
lorum (L.), H. fulvicornis (K.), H. leucozonius (SCHRANK), H. willosulus (K.),
H. calcaeatus (Scopr), H. albipes (F.), H. leucopus (K.), Sphecodes punctipes
Taoms., Osmia rufa (L.), 0. fulviventris (Pz.), O. coerulesces (L.), Nomada fer-
ruginata (L.), N. flavoguttata (K.), Bombus terrestris (L.). B. lucorum (1..), B. pra-
torum (L.), B. soroeensis (¥.), B. hortorum (L.), B. subterraneus (L.), B. distin-
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guendus MOR., B. agrorum (¥.), B. muscorum (L.), B. silvarum (L.), B. equestris
(F.), B. ruderarius (MULL.), Psithyrus rupestris (F.), P. campestris Pz., P. bar-
butellus (18.), P. bohemicus (SEIDL), P. silvestris (Lep.) and Apis mellifica L.

Great number of the Apoidea of the Babia Goéra are the European species
(a part of themlivesin the North Africa too). These are: Prosopis hyalinata SM.,
Andrena bicolor ¥., A. hattorfiana (EF.), A. albofasciata THOMS., Stellis minuta
LEp. et SERV., Chelostoma florisomne (L.), Ch. maxillosum (L.), Ch. nigricorne
NYL., Coelioxys rufescens LEP., Panurgus banksianus (K.), Nomada hillana (K.),
N. fabriciana (L.), Clisodon furcatus (Pz.), Anthophora acervorum (L.), A. quadri-
maculata (Pz.), Bucera longicornis (L.) and Bombus lapidarius (L.).

Twenty-two of the Apoidea species of the Babia Goéra belong to these of the
fauna of the Northern and Central Europe (to this number the species living
in the Northern Asia are added: Andrena haemorrhoa (F.), A. fulvago (CHRIST),
A. fucata Pz., A. subopaca NYL., A. saundersella PERK., A. minutula (K.),
A. minutuloides PERK., A. pubescens baltica ALFK., A. jacobi PKRX., A. coi-
tana (K.), 4. ovatula (K.), A. wilkella (K.), Melitta haemorrhoidalis (F.), Dufourea
vulgaris SCHUENCK, Halictoides dentiventris (NYL.), Sphecodes hyalinatus HAG.,
Osmia leucomelaena (K.), 0. leaiana (K.), O. bicolor (SCHRANK), Megachile
willoughbiella (K.), Nomada flava Pz.; and N. bifida THOMS.

Two species, namely Andrena alfkenella PERK., and Osmia villosa TroMs.
are distributed in Central Europe. The latter of these is distributed mainly
in the mountains.

The species known from the Southern and Central Europe are also entering
the Babia Gora terrain. These are Prosopis sinuata SCHENCK, P. difformis Ev.,
Andrena chrysosceles (K.), A. lathyri AUFK., Halictus minutus (K.), Osmia adunca
(Pz.) and Bombus ruderatus (F.).

The number of the species of the particular zoogeographic elements in the
respective plant zones is shown in table XIIT.

From table XIII it can be seen that in the foot part the majority of the
species are those which are widely spreed in Europe and Asia (reaching about
35-49,). There is about 16-49 of the European species, 209, belongs to the
fauna of the Northern and Central Europe, at last 11-8%, of the species belong
to the group called in the present paper as the ,taiga species®, the zoogeographic
character of which is not fixed. The remaining elements are in small percent
(by mean of few percent only). The species of the southern and south-eastern
origin called in the table as submediterraean and subpontic ones are reaching
about 5-5% (those species are limited to the north-faced slope in their distri-
bution only). The species characteristic of the Southern and Central Europe
reach about 6-49,, the Central European species about 2-79%, and the mountain
species 1:8%. In the lower mountain zone there is no termophilous species,
however, one south-central European species occurs in here (that gives about
1-49%,). The remainig elements appear here in rather similar percentage as
in the foot part. In the lower mountain zone the most numerous are the
euroasiatic species (about 44-69,). The percentage of these species increases
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Table XIII

The foot LO\"er mountain | Upper mountain | Dwarf pine Alpine zone
part forest zone forest zone zone
‘ Element |- S
n]?::- % | number s number o8 1111)1:;- % 11;’1:1:‘1- %
Euro-Asia- ’
tie 39 | 354 33 44-6 15 60-0 9 50-0 4 571
European 18 | 164 11 149 1 3-8 1 56
Central |
European 2 1-8 1 1-3 ‘
South Cen-
tral Lu-
ropean 7 6-4 ] 1-4 | i
North - Cen- |
tral Ku- |
ropean 23 | 20-9 14 189 4 | 160 3 | 166 ‘
»Taiga® 13 11-8 12 16-2 4 1 15-3 4 22-2 2 28-6
Mountain 2 1-8 2 2-7 1 3-8 1 56 1 14-3
Submedi-
terranean f
and sub- |
pontic 6 55 i l
{ |

usually with the altitude to the top part including, where reaches 57-19. The
European element, common in the lower mountain forest zone (about 14-99,)
decidadly decreases its percentage to about 3-89, (a single species only). The
North and Central European species, common in the lower mountain forest zone
(14 species, about 18-9%), but in the upper mountain forest zone there are only
3 species (16-69). Only 2 species live (about 11-09,) in the mughetum zone.
One Central European species have been recorded from the mountain forest
zone (1:3%) and only a single one from the dwarf pine region.

The percentage of the taiga and mountain species grows with the altitude.
In the regio nivalis only three groups of the species are living viz., already discus-
sed the euro-asiatic species, taiga species in about 28-6%, and mountain species
in about 14-39%,.

VII. REMARKS ON THE HISTORY OF THE INHABITING THE BABIA GORA
BY THE APOIDEA

The analyzis of the plant-mote done for Zubrzyca Gorna (STUCHLIKOWA
and StUucHLIK, 1962) on the southern foot part of the Babia Goéra and this
done in other parts of the Polish Carpathians Mts. (TRELA, 1928 and Sro-
DOX, 1959) as well as the history of the settlements (Brona, 1963) in the Babia
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(6ra terrains allow to give some theoretic claims dealing with the inhabiting
of that terrain by the Apoidea.

The investigations done in the Carpathians shows the local distribution of
Bombus pyrenaeus PER (NOSKIEWICZ, 1920; DYLEWSKA, 1958; KNECHTEL, 1939,
1954, 1955), in the highest parts in the ridges with the alpine zones. This species
known also from the high European mountains most probably have had in-
habited the Carpathians in the last or before last glaciation, so in Jungeror
in Older Dryas, because in that period it was a possibility to surpass the terrains,
which in the Holecen have had been inaccessible for it. The timber line in the
Carpathians in those two glaciations have had been fixed at the altitude of
500 m above the sea level. REINING (1937) dealt with the history of the inhabit-
ing of the Europe by the numerous bumble-bee species. As the conclusion of
this ‘theory one can suppose, that many species could enter the Carpathian
Mts. in the Allerdd interstadial, because the timber line was fixed at the alti-
tude of 1050 m above the sea level. In that period the pine tree (Pinus silves-
tris L.) and the willows (Saliz L.) entered the Carpathians (SrODOK, 1959),
and therefore the species visiting the willows (early spring species of the genus
Andrena F.) could appear in the lowest parts of the Babia Goéra. However,
the majority of the Apoidea fauna entered the Babia Géra most probably in
the Atlantic period (4000—2500 years before CHRIST). The timber line ‘was
oceuring in that time higher than at present and the lower and upper mountain
forest zones were established. It was a time of entering of the beech tree (Fagus
silvatica L.) and fir tree (Abies alba MiLL.). We can, however, suppose that the
flora was poorer than that of to-day, as the mountain forest zone meadows
were lacking and the foot parts were covered by the forests. S0, many thermo-
filous species, known from the foot regions only, could not enter here before
the general clearing, which happened about the middle of XIX century. Judging
by the fact that the mown for grass meadows of the mountain forest zone are
the most abundant in the Apoidea fauna of the Babia Goéra, one can suppose
that the fauna living only on those meadows could enter here after the settling
of the man only, and before the beginning of the shepherds economy. The first
traces of the man (on the terrain of present village Zubrzyca) have been realised
on the base on the plant-mots analyzis for the beginning of the Subatlantic
period (700 years before Curist), but strong development of that is started
from XV and XVI centuries. That was a time in which the Apoidea could
commonly enter the massif area.

It is noteworthy that the northern foot part is more abundant in the species
of Apoidea than the southern one. As it i8 mentioned above, the Apoidea can
find more suitable microclimatic conditions on the northern than on the southern
slope, which is moister and boggy and cooling by the cold masses of the air
descending mainly from Tatra Mts. This moisuring had come here in the sub-
atlantic period, and then the thermofilous flora and fauna could resist in small
pathes of the terrain. From that time the entering of the more thermofilous
species from the southern side is theoreticaly cloged. The deep valleys of the
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northen foot part of the Babia Géra descending towards the walleys of the
rivers Skawica and Raba to the lowest and warmest submountain regions of
the Carpathians are now most probably the only way of entering the Bahia Géra
by the species.

Two groups of the Apoidea of the Babia Goéra can be distinguished. The
first is that which could inhabite this area since last glaciations and the second
one entering here thanks to the results of the man economy from XVth or X VIth
centuries. The first group lives in the whole of the examined territory, while
the second only in the foot part and in the lowest parts of the meadows of the
lower mountain forest mown for grass.
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STRESZCZENIE

Apoidea Babiej Goéry, najwyzszego wzniesienia (1724,6 m n. p. m.) Beskidu
Wysokiego w Karpatach Zachodnich nie byly dotad szczegétowo badane.
Wzmianki dotyczace zyjacych tu gatunkéw znajduja si¢ w pracach KISsA

.
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1 OLASZA (1907) oraz PAWLOWSKIEGO (1963). Na podstawie pojedynczych oka-
z0w zebranych przez S. STOBIECKIEGO, J. BIELEWICZA, J. NOSKIEWICZA i J. PAw-
LOWSKIEGO oraz trzechletnich badan autorki wykazano 110 gatunkéw Apoidea
na Babiej Gorze. Cala podana liczba gatunkéw wystepuje w strefie podnézowej
objetej uprawa. W reglu dolnym Babiej Géry Apoidea prawie wylacznie gro-
madzg si¢ na polanach §rédlesnych, porebach, przecinkach. W zespolach les-
nych lowiono tylko nieliczne Bombinae, Apis mellifica L. i Andrena lapponica
ZErT. Ogdlem w pietrze regla dolnego stwierdzono 76 gatunkdéw. Do regla
gornego wkracza 26 gatunkow, ktére obserwowano prawie wylacznie na pola-
nach i przydrozach, a takze w rzadszych drzewostanach. Ponad granica lasu
wykazano 18 gatunkéw, a w pietrze halnym 7 gatunkéw. Na badanym obszarze
stwierdzono 3 wyraznie zaznaczajace sie granice faunistyczne (graph No. 1):
1. w strefie uprawy znajduje sie gérna granica rozsiedlenia dla 33 9%, gatunkéw
znanych z Babiej Gory, 2. dolnej partii lak ko$nych regla dolnego na wyso-
koSei okolo 900 m n. p. m. nie przekracza ponad 509, gatunkow, 3. na granicy
miedzy zwartyg a platowsg kosodrzewing ubywa okolo 609%, gatunkéw. Ponadto
rozsiedlenie Apoidea na obu sklonach Babiej Gory jest rézne. Pietro podnézowe
zboczy pélnoenyeh jest bogatsze w gatunki od pietra podnézowego zboczy
poludniowych. Natomiast w reglu dolnym zboczy poludniowych zanotowano
wiecej gatunkow, anizeli w tej strefie zboczy pélmocenych. W wyzszych partiach
wykazano znowu zjawisko odwrotne. Regiel gérny i kosodrzewina zboezy poél-
nocnych sa bogatsze w faune Apoidea od zboczy pohludniowych.

Na podstawie analizy klimatu, §rodowisk oraz charakterystyki zoogeo-
graficznej prébowano wytlumaczyé to skomplikowane rozsiedlenie Apoidea
na Babiej Gorze. Ot6z z danych meteorologicznych wynika, ze podnéze poél-
nocne jest cieplejsze od podnéza poludniowego, laki regli dolnych sg natomiast
silniej nagrzane na zboczach poludniowych niz na pétocnych. Skupienia gniazd
na tych polanach obserwowano takze na miejscach najcieplejszych, najlepiej
nastonecznionych i ostonigtych od wiatru $ciang lasu. Regiel gérny zboczy
poludniowych jest gesto zarosniety borem, a jego polany sa zabagnione. Na
zboczach pélocnych w tej strefie Apoidea znajdujy wiecej dogodnych miejse
do gniezdzenia sie na suchych polanach i przydrozach. Apoidea w strefie zwarte]
kosodrzewiny, nie znane z wyzszych partii, gromadzg si¢ prawie wylacznie
w karach, znajdujacych si¢ na zboczach pémocnych. Zbocza tych karéw sg
ostoniete od wiatrow i zamurowione, stad nagrzewaja sie silniej od pologich,
narazonych na wiatry przestrzeni porosnietych zwartg kosodrzewing na zbo-
czach poludniowych. Gérna partia kosodrzewiny zboczy pénoenych, pietro
halne oraz kosodrzewina zboczy poludniowych charakteryzuje sie obeenocia
tylko 7 gatunkdéw Apoidea. Sg to Bombinae, Apis mellifica L. i Andrena lappo-
nica ZETT.

Ze wzgledu na pore pojawu wyrézniono trzy grupy Apoidea na Babiej Gorze:
wezesnowiosenne, péznowiosenne i letnie. W strefie podnézowej Babiej Gory
wystepuja trzy grupy, w reglu dolnym podobnie, lecz ilo§é gatunkéw letnich
spada o 749, przy czym na zboczach pétmocnych obserwowano tylko 1 gatunek
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letni. W reglu gornym zy jg prawie wylgeznie gatunki wezesnowiosenne, z p6zno-
wiosennych wykazano 3 gatunki w 1. lub 2. egzemplarzach. Lata w sensie
klimatyeznym w reglu gérnym brak, nie ma tu takze fauny letniej Apoidea.
Powyzej granicy lasu wystepuje tylko fauna wezesnowiosenna Apoidea, ktorej
pojaw (okolo trzeciej dekady maja) obserwuje si¢ okolo 5—6 tygodni pézniej
anizeli w pietrze podnézowym (graph No. 4).

Na Babiej Gorze nie znaleziono gatunkéw endemicznych Apoidea. Wysoko-
gorskg faung reprezentuje 1 gatunek, Bombus pyrenaeus PER. 13 gatunkow
jest pochodzenia tajgowego, 6 gatunkéw charakteryzuje sie wiekszymi wyma-
ganiami termicznymi (znaleziono je prawie wylgcznie na podnézu pémocnym).
Ostatnia grupa gatunkoéw nie wkracza w obreb masywu. Najwiecej gatunkow
babiogérskich Apoidea ma szerokie rozsiedlenie w Europie i w Azji (39), w Bu-
ropie (18), w Europie polnocnej i frodkowej (22). Tylko 3 gatunki Babiej Gory
z omawianej grupy nalezg do fauny Europy Srodkowej a 7 gatunkdéw znanych
z BEuropy poludniowej i §rodkowe]j czesciowo wkracza w nielicznych egzempla-
rzach w najnizsze partie regla dolnego. Granica lasu nie stanowi przeszkody
dla gatunkoéw z grupy Apoidea. W karach zboezy polnoenych, a wiec w pietrze
zwartej kosodrzewiny koneza swoje zasiegi wysokodeiowe gatunki europejskie,
srodkowoeuropejskie, poéinocno-§rodkowoeuropejskie; pozostale (europejsko-
azjatyckie, o pochodzeniu tajgowym i wysokogoérskie) wkraezaja w partie
szezytowg Babiej Gory. Poréwnanie rozsiedlenia wysoko§ciowego gatunkéw
Apoidea Babiej Gory i Tatr wykazalo w wigkszodci wypadkow zgodnosé w po-
szezegdlnych strefach roslinnych z uwzglednieniem obnizenia granic florystycz-
nych na Babiej Gorze w porownaniu z Tatrami o okolo 150 m. Ogélem w Beski-
dzie Zachodnim Polski stwierdzono 236 gatunkéw Apoidea. W regle Babiej
Goéry wkracza 76 gatunkéw, a w Tatrach znaleziono w tej strefie jeszeze 14 ga-
tunkéw, z czego 7 znane jest tylko z Tatr. W pietrze reglowym Beskidu Za-
chodniego zyje prawdopodobnie 90 gatunkéw. Pozostale gatunki notowano
z nizszych partii, przy czym wylgeznie z Plenin wykazano 58 gatunkow.

Faune Apoidea Babiej Gory podzielono na dwie grupy. Pierwszg wykazano
ponad granicg lasu, w rzadkich drzewostanach, na porg¢bach §rédlesnych i na
lakach reglowych, a drugg wylacznie na lgkach w najnizszych partiach regla
dolnego. Pierwsza grupa mogla zasiedlaé Babig Gore juz od ostatnich zlodo-
wacen, natomiast druga wprowadzil najprawdopodobniej czlowiek, wycinajaey
polany dla wypasu bydia na tych terenach od XV—XVI w.

PE3IOME

Apoidea Badbeit I'oppr, camoit Bbicokol BosBbiienHocTd (1724, 6 M. 1. y. m.) B bec-
kujie Boicokom B 3amamupix Kapnarax me 6num o6crosTensHo uccinenoBanbl. O pac-
HIPOCTPAHEHHBIX 3/16Ch BU/IAX BCIIOMUHAET B cBoux padorax KI1ss & OrnAsz (1907), a raxoxe
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PAWLOWSKI (1963). Ha ocHoBaHmuM OUHOUHBIX 0COOEH, HAHIEHHBIX HECKOJIBKUAMMI
uccnepiopanusamua (S, STOBIECKI, M. BIELEWICZ, J. NOSKIEWICZ u J. PAWLOW-
SKI), a TaKk)Ke HAa OCHOBAaHMM TPEX JIMUHBIX MCCIEJOBaHMIl aBTOpa OOHAPYIKEHO Ha
Baoneit Tope 110 BunoB Apoidea. Bc€ mpuBesieHHOE BbIUIE KOJIUYECTBO BHIOB BBICTY-
TIaeT B I0/{HOYKHOI 00pabarpiBaemoit 3oHe. B HivkHem siecuom sipyce ba6beit Toper Apo-
tdeq TIOUTH BCErJa CKAIUIYBAIOTCS HA JIECHBIX IOJISIHAX U BBIPYyOKaX. B jecucroit wacru
HalfleHHbI TOJIBKO HemHorouncieHuble Bombinae,, Apis mellifica L. Andrena lap-
ponica ZETT. B obuiem B sApyce HIDKHEH 30HBI 0O0HapYy»keHo 76 BuoB. Ilo BepxHel 30HbI
TOX0AT 26 BUIOB, KOTOPLIE ObLIH TAKyKe 0OHAPYIKEHBI HA TIOJIAXE, IIPH JIOPOIaX a TAKIKE
B pejikoieche. 3a rpanuiei jeca o0Hapy»eHO Taroke 18 BUJIOB, a B albIHMHCKOH 30HE
7 BujioB. Ha mcciie/IoBaHHOM TEPPUTOPUH KOHCTATUPOBAHO 3 SPKO BBIPWKEHHBIX (ay-
HucTHyecknx rpanuipl (fpad. 1): 1. B o6padarsiBacmoil 30HE BEPXHIOIO I'PAHHUILY pacce-
JIGHUST XapaKTepusyloT 33%, BHA0B, 2. HW)KHIOIO MAPTHIO KOCOBBIX JIyI'OB HHYKELO
JIECHOT'O sIpyca Ha BbIcoTe npubmusntesnbro 900 M. H. y. M. He IEPEXOJAT MNPUOIM3H-
resbHo D0Y%, BUOB. 3. HA TPAHUIE MEKIY COMKHYTHIMH M Pa30pOCAHHBIMU 3apOCIISMU
KApPJIMKOBOH COCHBI KOJIMUECTBO BUJOB yMEHbIUAETCS IpulimsuressHo Ha 60%,. Kpome
toro, paccesenue Apoidea na oboux cksioHax babbeit I'opbr He oxuHaKoBo. IlojgHOMHAA
30HA CEeBEPHBIX CKJIOHOB 0oraue 4yem IIO/IHOYKHAS 30HA FOYKHBIX CKJIOHOB. 3aTO B HUIK-
Hell JIeCHOM 30HE IOYKHBIX CKJIOHOB OOHAPY>KEHO OOJIbIIee KOJIMYECTBO BHJIOB, UEM
B TOH >Ke 30HE IOKHBIX CKJIOHOB. B BBICIIMX CJIOSIX OGHAPY)KEHO OOpaTHOE SIBJICHUE.
ddayna BepxHell JIECHOH 30HBI H 30HBI KapJIMKOBON COCHBI CEBEPHBIX CKJIOHOB Goraue
pujiamu A poidea, yem dayHa 10)KHBIX CKJIOHOB.

Ha ocHoBaHup aHanMsa KJIHAMAaTa MECTOIOJIOKEHHM, a TarKe 300reorpapuueckoii
XapaKTEPUCTUKU HbITAIICH OOBSICHUTH TAKOE CIOXKHOE pasmeruenne Apoidea na HaObeii
T'ope. Ha ocHOBaHMI METEOPOJIOTHYECKUX JAHHBIX CEBEPHOE IOJJHOMKBE TEIUIEE IOYKHOIO,
3470 JIyra HUYKHUX JIECHBIX 30H CUJIbHEE HArPEThI HA I0YKHBIX CKJIOHAX, YEM HA CEBEPHDIX.
CxornieHHe THe3 | Ha0JII0/[aJIoch B CaMbIX TEIUIBIX MECTaX, CAMbIX COJIHEUHBIX M 3aKpbI-
THIX OT BETpA JIECHOH cTeHOH. BepXHssl JiecHast 30Ha I0YKHBIX CKJIOHOB TOpP IyCTO 00pociia
6opoM, a ero MOJISTHBI OueHb 3adosioueHbl. Ha ceBepHBIX CKIIOHAX B aroit 3oHe Apoidea
HAXO/IAT OoJIble OJIArONPUATHBIX YCJIOBMH JUIsI FHE3[0BAHUS HA CYXUX II0JIAHAX M IIpU
noporax. Apoidea, KOTOpLIe pacrpocTpaHeHbl B 30HE KapJIMKOBOH COCHBI M KOTOPBIE
U3BECTHBI B 00JIee BBICOKMX 30HAX CKAIUIMBAIOTCA IIOYTH BCEr/Aa B Kapax, HAXOHAIUXCS
Ha CeBepHbIX CKjIOHAX. CTEHBI 9THX KApOB 3aKPBITHI OT BETPA, I'YCTO 00pOC/IM TPABsIHOMH
PACTHTEJIHHOCTHIO M II0ITOMY CHMJIBHEEC HAPEBAIOTCs UeM IOJIOrHe, 00pociiue, Kapim-
KOBOH COCHOM, KOTOpBIE IOJBEP)KEHbI BETpaM Ha IOMKHBLIX CKJIOHaX. Bepxmuit apyc
KAPJMKOBOM COCHLI CEBEPHDLIX CKJIOHOB, ANBIIHCKAs 30HA, 4 TAKOKE 30HA KapIIMKOBOIL
COCHBI IOYKHBIX CKJIOHOB XapaKTepHLI IpHCYTCTBHEM TOJbKO T Bujgon Apoidea. Do
Bombinae, Apis mellifica L. u Andrena lapponica ZETT.

B3sBlIM BO BHHMAHHE NEPUO/I TIOSBJICHHST BBIIEICHO 3 rpynubl Apoidea: panue-
BECEHHHE, II03/[HEeBeCeHHble 1 JIeTHHEe. B momuorHoi 3oHe babved Toppr BeICTYmaror
BCE I'PYIILI, B HIYKHEM JIECHOM sIpDyCe TAK¥Ke BBICTYIAIOT IIOUTH BCE IPYIIIbLI, TOJBKO
KOJIMYECTBO JIETHUX BUIOB yMeHbwaercs Ha 74%,, MPH UeM Ha CeBEPHBIX CKJIOHAX Ha-
GiroiaeTcs To16Ko 1 ieTHuit . B BepxHei JIeCHOM 30HE HAXOJIATCS MOUTH BCET/id paHHE-
BeceHHIe BH/IbI, 13 TO3/IHCBECEHHUX 0OHAPYIKEHO 3 BHJA 10 OJHOMY JIMOO JIByM 9K3eM-
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mspam. B Bepxueii JiecnHoil 30HE I0YTH HeT JieTa (B KIMMATHUECKOM CMBICIIE ITOIO
cjioBa) U HeT 31ech jetHell dayunt Apoidea. Boine 1eCHOM IPaHUIBI CYIECTBYET TOJIBKO
panHenecenHssT (hayHa TOsIBIEHHE KOTOPOH (IPUOIN3UTENBHO 3-51 JieKasia Mast) HabIio-
JlaeTcsi MpudIM3UTENIbHO Ha H—O6 Hejlenb Mo3Ke, YeM B IOIHOKHOI 30HE.

Ha Ba6beii Tope He HaiijieHO 9HAeMUUeCKUX BijIoB Apoidea. Boicokoropuas dayna
npejicTaBiIeHa ojHUM Buiom, Bombus pyrenaeus PER. 13 BUIOB ABISIOTCA BHIaMu
TAEYKHOTO TPOMCXOMKAECHUS, 6 BUIOB XapaKTepU3yIOTCs YBEJIMUYEHHBLIMH TEPMHUECKUMI
TpeGOBaHNsIMY, HAHIeHLl OHM OBUIM IIOUTH MCKIIOYHTENIBHO B CEBEPHOIl uacTH Hoj-
HOYKbSI TOPHI. BUJIBI 9TH He BXOJIAT B IPAaHMIbI MACCHBA, BOIbUIMHCTBO BujI0B Apoidea,
Haiijiennpix na babbeit Nope, mupoxo pacnpocrpanenn! Takyxe B EBporne um Aaun (39),
13 Espone (18), B CeBepnoit u Ientpansnoit Espone (22). Toapko 3 Buja U3 Bblule-
ynomsHyToi rpyunsl babbeit Topol npenamiexxar k dayue Ienrpasisaoit EBponsl, 7 Bu-
7108, usBectHbIx B IOskuoit u Ilenrpansuoit EBpore, B HeOOJIBIIIOM KOJIMUECTBE YACTHYHO
BXOJAT B camble HHU3KHE IApTHH mosica rop. Jlecnast rpaHuia He sIBJISIETCSA NPENIATCTBHEM
U1 BIJIOB rpymibl Apoidea. B kapax ceBepHBIX CKIIOHOB B II0JIOCE COMKHYTHIX KapJIMKO-
BBIX COCEH HAXOUTCS BEPXHsAA TIPAHHIIA PACIPOCTPAHCHHUS €BPONEHCKHX BIJIOB, IEHT-
PaJIbHO-EBPOIIEHCKHX, CEBEPO-1IEHTPaJIbHO-eBPONIECKIX, OCTajIbHbIe (eBpoleiicKko-a3uar-
CKHE TAEYKHOTO IIPOUCXOMICHIST X BRICOKOTOPHDBIE) BXO/ISIT B BePIIMHHYIO osiocy babbeit
Iopoi. CpaBiHenne BBHICOTHOTO pacrpocrpaneHust BuioB Apoidea Babpeit Iopwr n Tarp
B GOJBUIAHCTBE CJlyyaeB OOHAPY)KWIO CXOJCTBO B OT/IEJIBHBIX PACTHTENIBHLIX 30HAX
(83110 BO BHHMaHHEe OOHKenue (IopHCcTHUeCKUX TpaHuly Ha babeit T'ope mo orHO-
urenuio x Tarpam npOimsurensuo na 150 m.). B o6umem » 3anagaom Beckune Ilombiuu
KoucraruposaHo 236 Buzor Apoidea. B necupix 3onax badbeit I'opbl 00Hapy»keHo 76 Bu-
JI0B, B TaTpax B TaKuX yKe 30HaX Haifjieno em€ 14 BuJIOB, 7 113 KOTOPBIX U3BECTHBI TOJIBKO
B Tarpax, I09TOMY MOYKHO CKagsaTh, UTO B JIECHBIX 30HaxX JamajHoro beckuja pac-
upoctpadeno nputiusurensuo 90 Bugon. Ocrajbuble BUAbI ObLIM OTMEUEHBI B 0OoJiee
HU3KUX [APTHAX, IpUYem HCKiounrteasHo B Ilenunax ussectHo 58 BHIOB.

Payna Apoidea nosgernena na 2 rpynnsl. 1.-9T0 BBIIEJIEHHAs IPYIIIA, PACIPOCTpa-
néHHasg Bbllle BepXHeH TPaHUIbl Jieca, B PEAKO pa3dpOCaHBIX JEPeBbsIX, HA JICCHBIX
BBLIPYOKAX 1 JIyrax, — 2-s1 I'PyIIIa OXBAaTbIBAET MCKJIIOUMTESIBHO JIyra M Camble HU3KHE
naptuu HKHEH sonpl rop. Ilepmas rpynma moria 3acenmuth babsio I'opy Bo Bpems
110CJIEJIHETO JIEJIOBUKOBOIO IIEPHOJia, 3aT0 BTOpas IPYINa BEpPOsATHEE BCEro ObliIa BHE-
ceHa YeJOBEKOM IpH BLIpyOke mojsin juist mactouny B XV—XVI Bexe.
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Pig. 1.

Tig. 2.

Plate XI1

Foot area of the northern slopes. A fragment with House of Babia Goéra National

Park in Baraicowa Valley on the ground of Ryzowana. Photogr. by J. Zaremsa.
Sulowa Cyrhla — a meadow in lower forest zone on the northern slope. The forest
and top area partially above. Photogr. by J. PAWLOWSKI.
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Plate XIIT

3. Markowe Szczawiny — a meadow in upper forest zone on the norvthern slope with
spruces of the Piceetum excelsae carpaticum associacion. Photogr. by J. PAWLOWSKI.
. 4. Top area of Babia Géra Mt. with dwarf pine and alpine zone. Photogr. by T. Wosrrrski.
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