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INTRODUCTION

The present paper contains the results of my studies on
the fauna of the Apterygota of the Polish part of Tatra Moun-
tains. | have begun these studies already in 1909, and conti-
nued these during 1918—1924 and further 1931—1937 years.
I have gathered abundant materials of these insects and many
observations on their life and occurrence in these mountains.
Some of these observations and data concerning the species
I have already published in various papers (1925a, 1925b,
1955a, 1955b) and in the monograph of ,, The Apterygotan
Fauna of Poland*, which of work seven volumes have been
published 1947—1957 up to day.

The present paper on the fauna of the Apterygota of the
Tatra Mts is published bearing on the collective studies and
publications made by some zoologists of the Krakéw Branch
of the Institute of Zoology of the Polish Academy of Sciences
in the years 1953—1.956 on the fauna of some groups of ani-

mals living in these mountains. My paper is attempted to
Acta zoologica nr 1. \
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draw an image of the Apterygotan fauna of the Polish part
of Tatra Mts, in which a detailed list of species, data concerning
the appearance of them in some biotopes and altitudes, zoogeo-
graphical composition of this fauna and its characteristics
should be giwen.

A SHORT OUTLINE OF THE PHYSIOGRAPHY OF THE
TATRA MTS.

For the better orientation in the area, from which the
fauna of the Apterygota is described I give here a short outline
of the physiography of the Tatra, especially of the Polish part
of these mountains. It is restricted to the information on some,
most important details only, as the Tatra Mts and the natural
conditions of this range of mountains were already many
a time described in detail in various publications.

Tatra are a part of the long chain of Carpathian mountains
running in the length of about 1300 km in form of a bow bend
northwards. The Carpathians are on their whole length richly
and variably divided orogeographically and geologically, and
their eastern parts differ considerable from the central and
western ones. The Tatra are the highest western range of
Carpathians, and are divided into: Western-, High- and
Bielskie-Tatra.- The whole length of the main of the Tatra
Mts, which is strongly and variably curved, is 82 km, of which
42 km fall on the Western Tatra and 24 km on the High Tatra.

Geologically the Tatra Mts are divided into two areas, the
southern area composed of the crystalline rocks and the northern
one of the sedimental deposits, mainly the lime-stones and
dolomites.

The branches running away from the main ridge of moun-
tains close many valleys lying in course of the meridians.
To the long valleys of the northern region of the Polish Tatra
Mts belong: Chochotowska, KoScieliska, Mata Liaka, Strazyska,
Bystrego, Sucha Woda, and others. Each of the long valleys,
and in the High Tatra even many shorter ones, show well
preserved traces of the activity of the Pleistocene glaciers
in the form of the moraines or the kars; each of these valleys
has a proper stream. The abundance of water in the Tatra
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Mts is increased by many lakes formed by the check of the course
of the streams by the moraines (eg. Morskie Oko, Czarny
Staw near Mount Kofcielec and others) or lying in the postgla-
cial kettles (eg. Czarny Staw lying over Morskie Oko). The
greatest lake is Wielki Staw in the valley Pieé Stawéw Pol-
skich (= Five Polish Lakes). In general the lakes lie above
the limit of the forests in region of Pinus mughus SCOP.

The proper range of the Polish Tatra Mts is separated from
the close, parallelly to Polish Tatra Mts northwards lying
Gubatéwka (1123 m alt.), Palenica (1193 m) and other hills
by the dale of Zakopane and by in this dale flowing stream
Cicha Woda further Dunajec Bialy. This dale riges in environs
of the way in Kofcieliska-valley up to 950 m altitude and
talls towards the Zakopane-town to 850 m, and further still
more gradually with the course of Biaty Dunajec-river.

At the right side of this dale there begin to ascend the
gradually higher elevations, called ,regle“, and over them
protrude many summits of the high mountains.

This right side of the Zakopane-dale represents also the
northern boundary of the Polish National Park of Tatra Mts,
which comprises the whole terrain of the Polish Tatra (area
of a 174 km). The western boundary of this Park runs along
the western border of the Chocholowska-valley, the eastern
one along the valley of Biatka and Rybi Potok, and the southern
one runs along the high summits from Jarzgbezy, Kamienista,
Tomanowa, Czerwone Wierchy, Kasprowy, Swinica, Liptowskie
Mury, Mieguszowieckie, Cubryna up to Rysy, also along the
frontier between the Polish and Czechoslovakian Republic,
and unites immediately with the considerably spaciosus Slo-
vakian National Park of the Tatra Mts.

The division of the Polish Tatra-Mts into regions of their
altitudes is based on the vegetation characteristic for some
altitudes.

At the immediate base of the Polish Tatra-Mts lies in the
Zakopane- dale a submontan area of the about 700—900 m alt.
inhabited by the local population, and covered by the arable
fields, many meadows with exuberant vegetation, and sparse
mixed forests, mainly with spruce-trees.

The firgt altitudes of the mountains, so called ,low regle,

1%
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are covered with natural, here and there still dense forests
composed of fir- and beech-trees with very abundant addition
of the spruce. There is a lack here of the dense shrubs, but
sparse ones appear beyond the forests or an their borders.
Instead there appear here some fields with the mosses growing
dense on the moist ground, banks of the springs and streams.
The region of the ,low regel“ extends from about 900—
1250 m altitude.

The higher region, called ,high regle“, is characterized by
the uniform spruce forests and reaches up to about 1550 m alt.
This altitude represented the upper limit of the forests in the
Polish Tatra Mts and belongs to the most important line se-
parating distinctly the regions of vegetation. This upper limit
of the forests falls a little in the valleys. Here and there the
compact forests disjoin, split in the groups of the trees and
the separate specimens of the spruces invade in to higher
lying region of brushwoods composed of the Pinus mughus
Scop.

The region of the dense brushwoods of the Pinus mughus
Scop. reaches up to about 1800 m alt. In the fields grown
with Pinus mughus Scop. appear also sparsely separate spe-
cimens of the sorb-tree (Sorbus aucuparia v. glabrate Wivm. &
GR.), the alder Alnus viridis (CHAIN) LAM. & DC. is, however,
absent in the Tatra Mts.

Over the region of the Pinus mughus Scop. extends the
region of the alpine meadows with the extensive fields with
the more or less densely growing various grasses. This region
reachs up to.about 2150—2200 m alt.

The highest region in the High Tatra, restricted to the
crystalline rocks is the subnival region, called the region of
yturnie“.” It extends from 2300 m altitude up to the summits
of the mountains. In this region appear only sparse cluster
of grasses, low growing plants and richly the mosses and lichens
covering here and there the large stones and walls of the
rocks.
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THE LIST OF APTERYGOTA OF THE POLISH TATRA
NATIONAL PARK

The list of the Apterygotan species given here by me is
based on the ground of materials collected by me on the terain
of the Polish part of Tatra Mountains. This part creates to-day
the Polish Tatra National Park. During many years of my
studies of the Apterygotan fauna of the Tatra Mts I have
gathered the materials of this group of insects also from many
places * of the other parts of the Tatra Mts, belonging to
the Slovakia, some species from there I have received also
from my colleague Prof. W. Roszkowski. As, however, the
detailed studies on- the fauna of the Apterygota are made
by me mainly in the area of the Polish part of the Tatra Mts,
so I enumerate here only the species caught in this region.
But I mention in the general part of this paper some species
from the Slovakian part of the Tatra Mts. They were found
only in the western and eastern part of Tatra Mts in which
there exist rather different climatic conditions as in the northern
and middle parts of these mountains. The number of such
species not observed up to day in the Polish part of the Tatra
Mts is, however, very small.

Ordo: Collembola
1. — Tetrodontophora bielanensis (WAGA)

Submontane: Zakopane, Krzeptowki,

Montane: Cyrhla, Kopieniec, Boczan, valleys: Strazyska, Ko-
4cieliska, Mata F.aka, Suchy Zlebek, Chocholowska, Gasieni-
cowa Hala; on the borders of lakes: Zielony, Dwoisty, Czarny
near Koscielee, and on other places in many specimens.

A common species occuring in dead leaves and needle-litter,
under mouldy timber, stones, loose bark of tree-stumps, in
moist moss and on mushrooms. The greatest number of spe-

* The materials of the Apterygota were collected from about 750 loca-
lities during my studies in the Tatra. Not all of these localities are, ho-
wever, enumerated here, especially in case of the more common species.
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cimens is found in the , Regle“ between 900—1300 m alt., *
but sometimes this species rises also higher in mountains and
in High Tatra it was found also in the region of Pinus mughus
Scop. under stones in 1700 m alt. — In the Slovakian part
(valley Zlomiska in 1700 m alt. in valley Spiskie-lakes in
2050 m alt.). Tetrodontophora can be considered as a proper
element of the fauna of the chain of the Carpathian-mountains.
It is not known from the mountains of Germany. Along the
Carpathians it advanced in the Sudetes and, eastwards up
to the Transylvanian Alps. It is not known from the mountains
of Bulgaria, Crimea and Caucasus, also from the Central Alps,
but is noted from Carinthia and Velebit.

2. — Onychiurus affinis (AGREN)

Submontane: Zakopane, Krzeptowki, Jaszczurowka.

Montane: Cyrhla, valley Mata Y.gka, Skoru$niak (1240 m), Czarny
Staw near Koscielec (1620 m), Kasprowy (1989 m), Hala
Grasienicowa (1650 m).

It occurs generally under loose bark of various trees and
in mouldy timber as well in the neighbourhood of human
settlements as in forests in lowland and in mountains. Over
the upper limit of Pinus mughus Scop. — region it lives in
moss and lichens.

Distributed widely in Europe (Hast Carpathians, the Alps,
Caucasus).

3. — Onychiurus sibiricus (TULLBERG)

Submontane: Chtabéwki, Krzeptowki.

Montane: valleys Strazyska, Kodcieliska, Chocholowska, Suchy
‘Zlebek, Mala Yaka; Sarnia Skalka (1318 m) Skoruéniak
(1240 m), Swinica-peak (2306 m); cave Dziura).

A rather common species occurring mostly under loose
bark and in mouldy timber of tree-stumps, but also under

* The: altitudes of localities given here are in dependence on the ones
in which the specimens were caught and not on the highest altitudes of
the valleyes or summits.
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stones, leaf-litter and in humus-soil in forests, in moss in greater
altitude in mountains, sometimes also in caves.

Distributed widely in Europe, generally in mountains,
but also in lowland from Lapmark up to Crimea. Known also
from Siberia, Novaja Semlja and East Greenland.

4, — Onychiurus armatus (TULLB.) 8. STACH.

Submontane: Zakopane, Krzeptowki, Chtabéwki.

Montane: valleys Koscieliska, Chochotowska, Strazyska, Mata
Liaka, Suchy Zlebek, Biatego, Kalatowki; Toporowa Cyrhla,
Sarnia Skatka (1375 m), Eysanki (1454 m), Skoruséniak
(1240 m), Giewont (1800 m), Hala Pyszna (about 1400 m),
Hala Gasienicowa (about 1600 m), Liliowe (1720 m), Czuba
Kasprowa (1913 m), Kopa Magéra (1704 m), Koscielec
(2159 m), Zawrat (2158 m), Swinica (2306 m), Hruby Mie-

guszowicki (2437 m), valley ,Za Mnichem®“ (2060 m).
Under stones and loose bark of trees, in dead beech-leaves
and needle-litter, in moss and other biotops, in many spe-
cimens.

4a. — Onychiurus armatus var. multituberculatus STACH

Montane: Cave in valley Kalatéowki (1220 m), cave Magoéra
(1460 m). A
A modified form of the Onych. armatus (TULLB.), different
in the number and shape of vesicles in postantennal organ,
which always exceed the number 40 and reach up to 64, and
are narrow; the body length 3,,—4 mm. Known also from
cave Klutert in Westphalia. :

5. — Onychiurus granulosus STACH

Submontane: Chlabéwki.
Montane: Skoruéniak (1350 m), Koscieliska-vall. (1308 m), Pyszna
(1650 m), Kopa Magéra (1650 m), cave ,Za Smrekiem*
(1236 m).
Occurs under loose bark of trees, in dead leaves and needle-
litter, in mouldy timber and others, as well in lowland, as
in mountains, also in caves.
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Known from East Carpathians, Bakony Mts, Rila-and
Lilin Mts in Bulgaria, Styrian Alps.

6. — Onychiurus denisi STACH

Montane: Mata f.aka-vall. (1100 m), cave Dziura (1010 m).

A rare species in the Tatra Mts, common in the Sudetes,
abundant in cave Domaszkéw in Silesia.

7. — Onychiurus fimetarius (auct.) STACH

Submontane: Krzeptéwki. | :

Montane: Caves: Zimna- (1125, m), Za Smrekiem (1236 m), Lo-
dowa w Ciemniaku (1715 m), Dziura Wyznia (1030 m),
Magéra (1460 m).

8. — Stenaphorura quadrispina BORNER

Submontane: Chiab6éwki.
Montane: Cyrhla (1003 m), Mata Faka (1100 m), Skupniowy
Uplaz (1377 m).
Occurs concealed under large stones lying on moist ground,
also in humus-soil.
Distributed widely over Europe from Finland up to southern
countries, Spain, Italy. Known from East Carpathians, Wito%a

in Bulgaria, Styrian Alps.

9. — Mesaphorura krausbaueri BORNER

Submontane:. Chtabéwki.

Montane: Cyrhla (1010 m), Koscieliska (1120 m), Suchy Zlebek
(1000 m), Mata Laka (1173 m), Sarnia Skatka (1380 m),
Dwoisty-lake (1656 m).

Kondratowa (1360 m) in a sample of frozen soil, 12 II 1939.
-1 sp., and in a sample of frozen soil under a high layer of
snow in Mata Laka, 20 III 1942 .. 6 young sp.

~ Generally a common species in lowland, in the Tatra Mts
occurs under stones, loose bark of trees, in humus-soil and

needle-litter in smaller number of specimens.
. Distributed widely over all Europe, mentioned from Green-

land, North America, South Africa and New Zealand. Known
from East Carpathians, and the Alps.
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10. — Metaphorura bipartita (HANDSCHIN)

Montane: Chocholowska-valley, under stones..3 sp. Occurs
mostly under large stones.

Distributed widely over Europe

11. — Morulina verrucosa (BORNER)

Montane: Strazyska-valley, ab. 900—1025 m, in moist dead
beech-leaves .. 5 sp.;
Mala Laka-valley, ab. 950 m, in moos and mouldy tim-
ber .. 2 sp.;
Kodcieliska-valley, over Pyszna alpine meadow, (ab. 1600 m)
in the region of Pinus mughus Scop., in needle-litter .. 1 sp.;
Osobita (ab. 1300 m) .. 7 sp.

Occurs under stones, moist dead leaves, needle-litter,
moss, mouldy timber, loose bark of stumps.

Morulina verrucosa (BORN.) seems to be a Carpathian element,
a relict, somewhat modified, from the glacial period. Its rela-
tives occur circumpolarly in High Nord.

12. — Neanura muscorum (TEMPLETON)

Submontane: Zakopane, Krzeptowki, Chlabowki, Jaszczuréwka.

Montane: Cyrhla (1012 m), Mata Y.aka (1120 m), Strazyska (1040 m),
Koécieliska (1100 m), Suchy Zlebek (1000 m), valley ,Do
Bialego“ (1020 m), Kobylarz (1430 m), Pyszna-pass (1700 m),
on moraine of Czarny-lake near KoScielec (1620 m).

A common species occurring mostly under loose bark of
trees, in mouldering timber, also in moss and needle-litter,
appears in Tatra Mts mostly in forest-region, rarely and in
few specimens it is found in the region of Pinus mughus
Scop.

Distributed very widely in Holoarctic.

13. — Neanura parva (STACH)

+ Montane: Skoruéniak (1360 m) under loose bark of a spruce (2);
Pyszna (1550 m) in needle-litter and moss (4);
Gasienicowa alpine-meadow, close Sobkowy-lake (1628 m)
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in the region of dense Pinus mughus Scop. from the soil
covered by grass and moss (1);

Czarny-lake near Ko§cielec (1650 m) on the moraine under
loose bark of an old Pinus mughus (24).

Appears in Poland mostly in mountains; found also im
North-East Alps.

14. — Neanura tetrophthalma tatricola STACH

Montane: Mata Y.aka (1070 m) in mouldy timber of an old spruce-
stump (2); KoScieliska, Kopki (1180 m), under loose bark
of a spruce-stump (2);
Ggsienicowa, near Sobkowy-lake (1590 m) in humus-soil
covered with grass and moss (1).
This variety differs in some details from the principal form
found in Hungaria (at Balaton-lake). Tt represents probably

an endemic form in the Tatra Mts.

15. — Thaumanura carolii (STACH)

Submontane: Chlab6éwki, Krzeptowki.

Montane: Cyrhla (1003 m), Nosal (1208 m), Suchy Zlebek (960 m)
Strazyska-vall. (1050—1460 m), Kodcieliska-vall. (1107 m),
Boczan (1290 m), Przystop Mietusi (1360 m).

Generally lives in mountains, but not above the limit of
the forest-region, and in the foreland of mountains. Occurs
under loose bark of spruces, mouldy timber, needle-litter,
moss and stones in forests.

Distributed in the Carpathians, Rila, North-East Alps,
Velebit, here .and there in regions neighbouring these moun-
tains. Also in Romania and Serbia.

16. — Lathriopyga conjuncta (STACH)

Submontane: Chlabéwki.

Montane: Cyrhla (1010 m), Strazyska-vall. (1150 m), Kogcieliska
(1200 m), Mata F.gka-vall. (1020 m), Hala Gasienicowa
(1650 m) and others, mostly in region of the forests, between
900—1500 m alt., rarely in region of Pinus mughus Scoe.
in moss, beech-leaves, needle-litter, mouldering timber,

under loose bark of trees and under stones, in many spe-
cimens.
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It seems to be generally a mountainous element of the
fauna; it appears, however, also in lowland in nearness of
the mountains, but rarely.

Distributed in the Carpathians, eastern part of the Alps,
Bulgarian mountains (Rila, Wito8a), Slovakia and Hungary,
Yugoslavian Julish Alps (Vaganski Vrh).

17. — Lathriopyga phlegraea (CAROLI) s. STACH (an stachi
GISIN, 1952)

Submontane: Chlabowki. -
Montane: Strazyska-vall. (1050 m), Suchy Zlebek-vall. (950 m),
Boczan (1180  m).

I have remarked in my paper (1919 m) that the Polish
specimens of this species differ a little from those described
by CArorl (1912) from Italy as they have the lateral tubercles
of the abd. V not so strongly elongated backwards and the
tubercles of the abd. VI lie not so clese together as in Italian
specimens. GISIN (1952) has considered on the ground of these
differences and some others the Polish specimens as a separate
species and called it Lathriopyga stachi Gis. I have not an
occasion to examine the Caroli’s type of Lathriopyga phlegraea,
and are not wholly convincted that the Polish specimens
should be considered as a separate species.

Among the specimens of the principal form there appear
f. plena StAcH in the Tatra and other localities.

This species occurs above all in mouldereing timber and
under loose bark of old tree-stumps, but also in needle-litter,
dead-leaves, moss, under stones as well in the mountains as
in low-land.

It is widely distributed over central and southern Europe.

18. — Pseudachorutella asigillata (BORNER)

Montane: Cyrhla (1003 m) under loose bark of a spruce-stump,
28 spec.
Occurs under loose bark of trees and in needle-litter in
the forests.
Distributed - widely over. Europe from Norway, Sweden
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and Finland up the Yugoslavia and Italy. Noted from the
Carpathians and Alps.

19. — Pseudachorutes corticicolus (SCHAFFER)

Montane: Strazyska-vall. (950 m), 15. IV in frozen needle-litter;
Boczan (1300 m) under loose bark of a spruce-stump, (15
8p.);

G]r?adiienicowa (1600 m) and on Czarny-lake near Koéicielec
. under loose bark of an old Pinus mughus Scop.

A species considered generally as a typical representative
of insects living under loose bark of various trees. In Poland
I have found it only in the mountains, in the Tatra in the
region of Pinus mughus ScoP., in winter time also in lower
altitude in frozen needle-litter.

Distributed widely oveﬁ; Europe, from Secandinavia up to
the Alps.

20. — Pseudachorutes subcrassus TULLBERG

Montane: Skoruéniak (1240 m) in needle-litter;
Strazyska-vall. (1047 m), in moist dead beech-leaves (6 sp.).
At the foot of Beskid (1750 m) in needle-litter (1).

"Occurs mostly in moist dead-leaves and needle-litter of
the forests, often in mouldy timber of old tree-stumps.

Distributed from Scandinavia over Europe up to Spain.
Known from the Carpathians and Alps.

21. — Pseudachorutes dubius KRAUSBAUER

Montane: Strazyska-vall. (1000 m), under moist beech-leaves (4);
Koscieliska-vall., Pyszna-alpine meadow (1400 m), in needle-
litter and moss in region of Pinus mughus SCOP.

Lives usually in dead leaves and needle-litter of the forests
as well in Jowland as in mountains, also in moss growing on
‘the ground in forests, more rarely under moist loose bark of
tree-stumps or in mouldy timber. In the Tatra and Carpathians
it does not occur over the region of Pinus mughus Scop. In
material from the woods of Crimea-mountains I have found
it in samples of soil taken in 700—1100 m alt., and in mate-
rial from Caucasus in 1700—1800 m alt.
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Distributed widely over Europe from Scandinavia up to
Italy and Caucasus.

22. — Anurida hexophthalmica STACH

Submontane: Chlab6wki, under mouldy trunk of a spruce (5);
Krzeptowki, under loose bark of a spruce-stump (6);
Montane: Suchy Zlebek-vall. (1000 m), under a mouldy timber
piece lying on the ground in the forest (1);
Strazyska vall. (1020 m), under loose bark of a mouldy spruce-

stump (1);

Lysanki (1430 m), in rock-crevices (1);

Skoruéniak (1240 m), in needle litter (1);

Kobylarz (1430 m), in the region of Pinus mughus SCOP.
in a sample of the soil covered by short moss (1);
Czarny-lake near Ko$cielec, on the moraine (1620 m) under
the loose bark of a Pinus mughus Scop. (2).

GIsIN  (1957) considered that Anwrida hexophthalmica
StAcH is a synonym of Micranurida sexpunctata HANDSCHIN
1924, but dces not mention if he has examined exactly the
mouth parts of the Micranurida sexpunctata HANDSCH.
HANDSCHIN veferred this species to the genus Micranurida
BORN. on the ground of its needle-like head of maxilla. Anu-
rida hewophthalmica STACH has, however, the head of maxilla
composed of abundantly serrated ungulum and two lateral
lamellae, one of the characteristics of the genus Anurida LA-
BOULB.

Lives under loose bark of old trees, in mouldering timber,
needle-litter and moss generally in mountains.

Occurs in the chain of the Carpathians (Tatra, Beskid, Czar-

nohora).

23. — Anurida pseudogranaria STACH

Submontane: Krzeptéwki, under flowerpots in a house (16).

Caught by me in Poland in free nature only once in moulde-
ring timber near a house; besides only under flower-pots.
I have found this species also in material from the Westphalian
and Francovian caves. Specimens very similar to this species
noted FRANZ (1954) from the North-East Alps.
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24. — Micranurida pygmaea BORNER

Montane: Gasienicowa-alpine meadow (1540 m), under loos bark
of a mouldering spruce-trunk lying on the ground (3);
Czarny-lake near Kofcielec (1620 m), on the moraine under
loose bark of an old mouldering branch of Pinus mughus
Scop. (17). :
Lives under loose bark of mouldering tree-trunks, in needle
litter, moss and vegetable-soil.
Distributed widely from ' Scandinavia and some arctic
islands up to the Alps. In Poland in the Carpathians (Tatra,
Besgkid), the adjoining low-land, and in one cave.

25. — Micranurida hasai KSENEMAN

Submontane: Krzeptéwki, on the border of a spruceforest, under
loose bark of an old, mouldering spruce-stump (1).
Occurs in needle-litter of the forests and under loose bark
of trees in the mountains only.
Known from Iceland, northern Canada, Greenland, also
from the Carpathians (Tatra, Czarnohora) and the Alps.

26. — Micranurida anophthalmica STACH

Montane: Mata Laka-vall. (1050 m) in mouldy timber of an old
spruce-stump (3);
Suchy Zlebek vall. (950 m), in a sample of soil covered by
grass and short moss on the border of the forest (1);
Koscieliska-vall. (1020 m), under damp loose bark of a spruce-
stump (3);

Skorusniak (1240 m), under damp bark of an old mouldering
spruce lying on the ground in the forest (4);
. Gasienicowa-alpine meadow (1580 m), in mouldering, moist
timber of one spruce lying on the ground (2).

Lives under loose bark and in timber of the trees, also in
humus-soil of the woods.

Known at present from the Carpathians (Tatra, Czarno-
hora); perhaps it is an endemic for these mountains.

27. — Friesea octooculata STACH

Montane: Skoruéniak (1240 m) in needle-litter of the forest (1);
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Kalatowa-vall. (1100 m), from a sample of strongly frozen
needle-litter (1);
Gasienicowa alpine meadow (1600 m), in needle-litter (1).

Till now known only from Tatra Mts; perhaps an endemic
species for these mountains.

28. — Friesea albida STACH

Montane: Gasienicowa alpine meadow, on the shore of Dwoisty-
lake (1656 m) in dense Pinus mughus-wood = from about
1 dem?® large quantity of material of needle-litter, covering
with short moss a granite-block, 615 specimens of 16 species
of  Oollembola, among which 41 specimens of Friesea albida
StacH; Kasprowe Uhrocie (1750 m) in needle litter (2).

Seems to be a species of high mountains, which lives there
under loose bark of trees, in needle-litter of woods, plant-
detritus, moss and in the soil.

Known at present from high chains of the Carpathians
(Tatra, Czarnohora) and high Alps.

29. — Friesea claviseta AXELSON

Submontane: Chiabéwki, in mouldering timber on the border
of a spruce forest (1).

Occurs under loose bark of various trees in needle-litter,
moss and under stones.

Registered almost from all Europe; mentioned also from
Canada and the U.S. America. In Poland more common in
low-land.

30. — Friesea mirabilis (TULLBERG)

Submontane: Krzeptéwki, under the loose bark of a mouldering
spruce-stump (38), and under flower-pots in a house (5)
and (3) of ab. alba; Chlabéwki, in damp needle-litter of
a spruce-forest.

Montane: Strazyska- and Kodcieliska-valleys (ab. 1000 m) in
grass and dead beech-leaves; Skoruéniak (1240 m), Sarnia
Skatka (1380 m), Kobylarz (1431 m), Ggsienicowa (1600 m),
Kasprowy (1950 m) in the soil; Kasprowa Czuba (1900 m)
in moss and lichens; Kalatowa (1200 m) on the border of
a spruce-forest, in a sample of strongly frozen needle-litter.
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Lives in various localities in pretty different conditions,
under flower-pots in dwellings, frequently in free nature also
far away from human settlements as e. g. high in the moun-
tains. Lives in dead leaves and needle-litter, in lichens and
moss, even in damp Sphagnum, under stones, and loose bark
of mouldering tree-stumps. ,

In the Tatra Mts advanced up to summits of the hlgh moun-
tains.

Widely distributed over the whole Europe from high North
(Lapland) down to southern countries.

31. — Brachystomélla parvula (SCHAFFER)

Submontane: Chiabéwki, on moist meadow (3).

I have found this species only at the foot of the Tatra Mts,
and not in a greater altitude in these mountains. Also in low-
land of Poland this species is rare. In some other countries
belongs it to common species.

Lives mostly concealed in damp soil of moist terrains,
as on the banks of water reservoirs or in damp moss. It seems
to be a cosmopolitan species, as it is registered from many
countries of Europe, also from Palestine, South Africa, New
Zealand, U. S. America, Costa Rica and Australia.

32. — Xenyllodes armatus AXELSON

Submontane: Krzeptéwki, under loose bark of an old spruce-
stump (1);
Montane: Gasienicowa alpine meadow, near the shore of Dwoisty-
- lake (1656 m) in dense Pinus mughus ScoP.-wood from the
needle-litter and moss covering a large granite-block (11);
On the foot of Uhrocie Kasprowe from moss and needle-
litter (1).

A species occurring mostly on moist terrains; in the Tatra
Mts it lives in the forests and Pinus mughus Scop.-region in
needle-litter, moss, humus-soil and under loose bark of old
tree-stumps. :

Distributed widely in Europe, but in the North in low-
land and in Central Europe generally in mountains (Tatra,
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Alps, Jura, French Alps). Seems to belong to the group of
boreo-alpine species.

33. — Hypogastrura socialis (UZEL)

Montane: Koziniec (1000 m) in great quantities on the snow
(4. VII); :
On the foot of Regle (900 m) in great number on the snow
(18. III);
Pyszna (1500 m) in region of Pinus mughus Scop. in needle-
litter (10. VIII.. 1 sp.).

Lives probably in the moss and lichens; it passes the winter
as adult individuals, multiplies in spring, and during the summer
lives concealed as young individuals. Appears during the winter-
time usually on snow, often in incredibly vast numbers, the-
refore it is congidered as a true winter-species. Occurs usually
in mountains or their foreland, but is not an exclusive species
of the mountains, and in winter-time appears also in low-land,
usually in forests or in their neighbourhood.

Widely distributed over Europe from Scandinavia down
to Italy, noted from Canada and U.S. America.

34. — Hypogastrura assimilis (KRAUSBAUER)

Submontane: Chlabéwki, near a house under a plank lying on
the ground (1).
A species occurring generally in neigbourhood of human
settlements.
Distributed probably widely over Europe.

35. — Hypogastrura breviempodialis (STACH)

Montane: Magoéra (1460 m) in short moss growing on large rock-
blocks near the entrance to the cave (194).
Known at present only from the Tatra Mts; perhaps an
endemic gpecies for these mountains.

36. — Hypogastrura crassaegranulata (STACH)

Montane: Koécieliska-valley, at the entrance to the Groby-cave
(1230 m), in a sample of vegetable-soil, covered by neddle-
litter (1);
Swinica-peak, (2306 m) in short dense moss growing in the
crack of granite-blocks (5).
Acta Zoologica nr 1. 2
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It is probably a typical element of the fauna of high moun-
tains. Since it is not known from the Arctic territories, cannot
be considered as a relict from a glacial period in the moun-
tains.

Caught in free nature till now only in Tatra Mts, in Caucasus
(Domagor, 3600 m) and North-East Alps, besides in the caves
of Slovakia (Dobgina) and Bavaria.

37. — Hypogastrura tatrica (STACH)

Montane: Valley ,,Za Mnichem®, near the summit of ,Mnich II“,
at about 2050 m alt., on the border of a snow-field under
stones in great numbers (14. VII).

Till now known from one place only in the Tatra. Probably
a nivicole animal occurring only at great altitudes in high
mountains, and perhaps an endemic species for the Tatra
Mts.

38. — Hypogastrura monticola STAcH

Montane: On the southern slope of Zawrat-summit (2100 m),
in very great numbers on the snow (V);
On the foot of Giewont-summit (1400 m) in moss in imme-
diate nearness of a large snow-field (13 VII).
Found only in greater altitudes in the Tatra Mts on the
snow only or in immediate nearness of the snow-fields.
Know also from the Alps (Graubiinderner, Tauern), where
it is caught at 2050—2500 m alt. near the snow-fields.

39. — Hypogastrura aequepilosa (STACH)
Montane: Nosal (1206 m) under loose bark of a spruce-trunk (4).

Lives in mountainous forests under loose bark of various
needle-trees, in litter and moss.

Occurs in the Carpathians (Tatra, Beskides, Czarnohora),
also found by me in material from Spitsbergen.

Perhaps a boreo-alpine element of the fauna.

40. — Hypogastrura purpurescens (LUBBOCK)

Submontane: Chtabéwki, under a mouldering plank lying on
the ground near a house (4).



19 Apterygota Parku Tatrzanskiego 19

Lives almost exclusively only in the vicinity of human
settlements, usually on the moist vegetable soil, under mouldy
timber-pieces, in cellars on plant-detritus, under flower-pots
in dwellings, sometimes in a great numbers of specimens.
Very often occurs also in various caves, but only as a tro-
glophile animal; unknown from caves in the Tatra Mts.

Distributed very widely over Europe, registered also from
Greenland, North and South Africa, Australia and New Zealand.
Perhaps a cosmopolitan species.

41. — Ceratophysella armata (NICOLET)

Submontane: Zakopane, Kasprusie, Krzeptéwki, Chlabowki;
Jaszezurowka.

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Mata Xaka
(1160 m), Kodcieliska (1180 m), Strazyska (1050 m), Sarnia
Skaltka (1380 m), Kozia Przetecz (2200 m), and other places
from 800—2200 m alt.

Lives in very various life conditions. It occurs in vicinity
of human settlements in humus-soil, under stones and moul-
dering timber-pieces, very often also under flower-pots in
houses. In the woods it lives in needle-litter and dead leaves,
in moss, under loose bark of various trees and others. On
moors it occeurs in Sphagnum and in mountains often in the
immediate neighbourhood of snow-fields. In great number
of individuals it appears most frequently on mushrooms.

It hibernates as adult individuals, and sometimes appears
in the winter on snow in great quantity of specimens, but
it does not belong to the group of proper snow species.

‘Distributed widely over the continents, probably a cosmo-
politan species. Noted from High North (Siberia, Arctic Ural,
Lapland, Spitsbergen, Iceland, Greenland).

42. — Ceratophysella luteospina (STACH) v

Submontane: Chlabowki, under damp loose bark of a spruce
(40);
Jaszezurowka, in moss in a forest (10).

Montane: Cyrhla (1000 m) on mushrooms and moss (51);
Koécieliska-vall. (1180 m), Kopki, on mushrooms (2000 sp.).

9%
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Occurs commonly and in a great number of specimens
on the mushrooms in the forests, but also in moss, needle-litter,
under stones and wood-fragments in the forests. Known at
present from Poland, generally the mountains, Carpathians
(Beskides, Tatra), Pieniny, also from North-Bast Alps. It
is, however, distributed also in other European countries.

13. — Ceratophysella granulata STACH

Montane: Strazyska-valley (970 m) under stones (9);
Koécieliska-valley, Kopki (1190 m) from moss growing on
a spruce-stump in the forest (2); in a sample of humus-soil
(1); in anterior part of a cave (1100 m), on the border of
Smreczynski-lake (1226 m) in the Sphagnum saturated with
water (1);

Pyszna (1600 m) in the region of Pinus mughus Scop. in
needle-litter (9);
Cave Dziura (1010 m) from mouldering beech-leaves (4);
Kopa Magé6ra, at the entrance into cave (1460 m) from
cushions of dense short moss growing on large rock-blocks (5);
Czarny-lake near Kofcielec (1620 m) from short moss and
needle-litter (1); under loose bark of Pinus mughus Scoe.,
growing on moraine (1650 m);

Swinica-peak (2306 m) from dense short moss growing bhetween
the rocks (4); on northern slope of Swinica (2200 m) from
lichens (1).

Occurs in very various biotopes, but mostly in the moun-
tains in moss growing on the tree-stumps and rocks, needle-
litter, under loose bark of trees, under stones, on mushrooms
in the forests and in region of Pinus mughus Scop.; also in
caves as a troglophile animal.

Described from the Carpathians (Tatra, Czarnohora), Pie-
niny, Slovakia, Yugoslavia (cave Canzian), France (Arles) and
eastern Low Alps, but probably distributed also in other loca-
lities in Europe.

44. — Schoettella ununguiculata TULLBERG.

Montane: Cyrhla (1000 m), in moss and needle-litter in the forest
(44), on a mushroom (103), under a large stone on a meadow
(1), under an old spruce-stump (91), and on Vaccinium and
grags in the forest (11);
Mata Eaka vall. (1050 m) on the border of a forest under
loose bark of a spruce-trunk (67), on mushrooms (78);
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Strazyska-vall. (1010 m) from a sample of strongly frozen
litter of a spruce, covered by high layer of snow (16. III. ..
2 sp. and 10 young);

Kalatéwki, (1200 m), on the border of a spruce-forest from
a sample of strongly frozen litter (15. IV .. 206 specimens):
Hala Gasienicowa (1600 m) in needle litter (2).

Occurs mostly in the forests under loose bark of moulde-
ring tree-stumps, in moss, on mushrooms, mouldering cones,
and under stones. Sometimes appears in great number of
individuals, especially on mushrooms. In mountains it does
not ascend to great altitude.

Widely distributed over all Europe, mentioned from Ca-
nada, and U. S. America.

45. — Xenylla schillei BORNER

Montane: On the shore of Morskie Oko-lake (1406 m) from a damp
moss” (1).
Lives in forests in moss, needle-litter, mostly in very damp
localities.
Generally distributed in mountains, Tatra, Beskides, East
Carpathians, Pyrenees and Alps.

46. — Xenylla maritima TULLBERG

Gasienicowa alpine meadow (1600 m) in region of dense Pinus
mughus-wood, from a branch of the Pinus (10).

Lives in various biotopes, under loose bark of trees in
needle- and leaf-woods, in moss and lichens growing on trees,
in dead leaves and needle-litter, under mouldering timber-
pieces, in bird-nests, on sea- and lake-shores under plant-
detritus, and stones. Sometimes appears in great number of
individuals.

Distributed over all Europe, registered from Palestine,
North- and South Africa, Australia and U. S. America. Proba-
bly a cosmopolitan species.

47. — Willemia anopthalma BORNER

Montane: Skorusniak (1240 m) under loose bark of an old spruce
lving on the ground in forest Kobylarz. (1431 m), in dense
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Pinus mughus-wood in needle-litter (2); and in a sample of
soil covered by short moss (1);

Gasienicowa alpine meadow (1610 m), under loose bark of
a mouldering spruce-trunk lying on the ground;

On the way between Kasprowy and Gasienicowa Czuba
(1900 m), in dense moss and lichens (2).

Lives usually in single specimen under loose bark of moul-
dering trees, also in needle-litter and moss in low-land and
mountains.

Mentioned from many localities in Europe, but it was
probably not . correctly identified in all cases. Occurs in the
Carpathians (Tatra, Beskides, Czarnohora) and in the Alps.

48. — Willemia inermis (BORNER)
(= Willemia aspinata STACH)

Montane: Cyrhla (1003 m) under a large stone (1);
Kolcieliska-vall., Kopki (1180 m), in needle-litter (1);
" Skoruéniak (1240 m) in needle-litter (5);

>

Kalatowa (1200 m), on the border of the forest in a sample
of strongly frozen needle-litter (15 IV .. 1 sp.);
Kobylarz (1430 m), from a sample of soil covered by short
moss (1).
Lives under loose bark of old tree-stumps, in needle-litter,
in moss and under stones.
Known from mountains, the Tatra, Czarnohora, Alps and
lowland of Poland, Germany and Finland.

49. — Tetracanthella brevifurca StacH

Montane: Gasienicowa alpine meadow (1610 m) in moss.

Occurs only in higher altitude as a montainous species.
At present known only from the Tatra Mts and Sudetes. In
the Tatra it is a rare animal, more abundant in the Sudetes;
from the Bast Carpathians and Alps it is till now not noted.

50. — Tetracanthella wahlgreni AXEILON

Submontane: Krzeptéwki,

Montane: Cyrhla (1000 m), Strazyska (1020 m), Koécieliska
(1100 m), Kobylarz (1430 m), Giewont (1500 m), Hala Ga-
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sienicowa (1550 m), on the borders of lakes: Dwoisty (1656 m),
Zadni (1700 m), Czarny Staw (1620 m), Morskie Oko (1406 m),
Kozia-pass, (2200 m), Pyszna (1700 m), Zawrat (2150 m),
Kasprowy (1980 m), Swinica (2306 m), and others.

Tetrac. wahlgreni AXELS. lives under loose bark of old
spruce-stumps in the forests and in the region of Pinus mughus
Scop., but mostly in moss; in higher altitudes and summits
of the mountaing the tufts of short, dense moss and lichens
are the only places in which the species finds its nourishment
and a shelter, especially in winter. In such moss-tufts it is
restricted to a small space, lives therefore in very condensed
groups and appears sometimes in great number of specl-
mens.

Tatrac. wahlgreni AXELS. may be considered on the terri-
tory of Poland as a species restricted in its distribution to
the mountains, and specially to high mountains.

It could be considered as a boreo-alpine animal. In the
high North it is widely circumpolar in distribution, known
so far from North Finland, Lapland, Sweden, Norway, North
England, Scotland, Ireland, Faroes, Bearislands, Spitsbergen,
Bast-and West Greenland and North Canada. In countries
lying more to the south it is found only in the mountains,
namely in the Sudetes, West-Beskides and in the Tatra. In
Czarnohora I have not found it and in the Alps it is replaced
by another species Tetracanthella afurcata HANDSCH., living
also in high altitudes up to 2500 m.

51. — Tetracanthella carpatica STACH

Montane: Near the path from Karb to Posrednia-summit, about

1900 m alt. in the cushion of dense short moss growing a large
rock-block (2);

On the base of the Giewont-summit (1500 m), in the short
moss growing on the rocks in the immediate nearness of
a large snow-spot (8).

Seems to be’ an inhabitant of moss similarly to other spe-
cies of this genus It occurs probably only on the higher places
as an alpme or subalpine animal.

At present found only in the Carpathlans, namely in the
Tatra and in Transsilvanian Alps (Retyezat).



24 J. Stach 24

52. — Uzelia setifera ABSOLON

Submontane: Chtabéwki (950 m), under loose bark of a spruce-
trunk (2).

Lives in moss and lichens and under loose bark of trees.
Probably an element.of the mountains-fauna, common in
the Sudetes, but also pretty widely distributed in Europe.

53. — Anurophorus laricis NICOLET

Montane: Cyrhla, under loose bark of a spruce-stump.(11);
Strazyska-vall. (1000 m), from a sample of solid frozen soil
covered with high bed of snow near a spruce (20 III ...

6 sp.);

Koscieliska-vall. (1080 m), under a stone (1);

Pyszna (1400 m), under loose bark of a spruce lying on the
ground (1).

Occurs in general under loose bark of various trees, and
is considered as a true corticicole species, but it lives also in
the moss.

In the Tatra Mts and Czarnohora it appears only in the
lower altitudes and the region of Pinus mughus Scor.; in
the Swiss Alps up to 2000 m alt. and in Caucasus it is found
in moss at the 3200—3600 m alt.

Known nearly from the whole of Europe, also from Siberia
and U. S. America.

54. — Pseudanurophorus binoculatus KSENEMAN

Montane: Bialy-vall. (1000 m), at the border of the spruce-forest
in a sample of a strongly frozen soil covered with snow (20
III .. 2 sp.);
Strazyska-vall. (1050 m) in the forest, in a sample of almost
totally frozen soil covered with snow (15 IV ..2 sp.);
Gasienicowa alpine meadow (1680 m), Uhrocie, in needle
litter .and moss (6); at the base of Beskid-summit (1700 m)
in needle-litter (2);

Kopa Magéry (1600 m) in a sample of soil (1);

Czuba Goryczkowa (1900 m) from moss and lichens (1).

Lives in moss, lichens and humus-soil. Belongs probably
to the group of boreo-alpine animals, as it is found till now
in Central Europe in mountains only, namely in High-and
Low Tatra, Czarnohora-chain, Sudetes, Swiss and Styrian-Alp s
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and in nothern part of Europe in Swedish-Lapland, in moss
and humus-soil.

5h. — Folsomia inoculata STACH

Submontane: Jaszezuréwka, under loose-bark of a spruce-stump;
also in Chlabéwki, under the bark and in mouldering wood;

Montane: Cyrhla, under stones (5);
Kopieniec (1170 m), in mouldering wood (2);
Mata Laka-vall. (1000 m), in mouldering spruce-stump (3);
Przystup Mietusi (1300 m), in humus-soil of a meadow (3);
Kasprowe Uhrocie (1680 m) in humus-soil (2).

Occurs under loose bark of trees, in moss and humus-soil.
Till now known only from mountains (Tatra, Czarnohora)
North-East Alps and Caucasus. Seems to be a montainous
species.

56. — Folsomia montigena STACH
Montane: Skoruéniak (1240 m), in a sample of the soil covered
with spruce-needles in the forest (36);

Lives in litter of various woods, in European mountains
also in humus-soil.

Seems to be an element of the fauna of mountaing. Known
at present from Tatra Mts, North-East Alps and Crimean-
mountains.

57. — Folsomia fimetaria (LINNE)

Submontane: Chlab6wki, under wood near a house (101).
Montane: Strazyska-vall. (1020 m), under large parts of wood
(3);
Between Kasprowy-and Goryczkowa-summits (1960 m), in
moss and lichens (2);

Lives in the vegetable soil near human settlements, but
also far from them under large stones and timber, in moss
and litter in the forests, and high in mountains in moss and
lichens.

Probably widely distributed over Europe.

58. — Folsomia quadrioculata (TULLBERG)

On numerous places from the foot of mountains up to 2300 m alt.
(valleys: Strazyska. Suchy Zlebek, Maty Zlebek, Mata Y.aka,
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Koscieliska; Cyrhla, Xysanki, Sarnia Skatka, Kopki, Ko-
bylarz, Skorusniak, Nosal, Kopieniec, Pyszna, Giewont,
Gasienicowa, Kopa Magéra, Kasprowy, Goryczkowa, Po-
srednia Turnia, Zawrat, Swinica and others).

A common eurytope species, occurring under stones, timber
pieces, in mouldering tree-stumps and other materials near
the human settlements, also far from them in the forests,
on the moors in Sphagnum, and on the summits of the moun-
taing in moss, lichens, soil and in rock-clefts.

The geographical distribution of the species is very exten-
sive. It occurs in arctic islands of Europe and Asia (Spitsber-
gen, Bear-islands, King Carls-land, Whiteisland, Novaja Semlja
and oth.), also in Greenland. Southwards it is distributed
down to southern Italy.

59. — Folsomia multiseta STACH

Montane: Mata X.aka vall. (1000 m) under a mouldering spruce-
trunk lying on the ground near a forest (3);
Koscieliska-vall., Kopki (1180 m) in needle litter (2); and
Zary (1600 m) in moss and needle-litter (56);

Gasienicowa alpine meadow (1580 m) in dense Pinus mughus —
wood (5);

Uhrocie Kasprowe (1800 m) near the summit from a sample
of soil covered by needle litter and moss (5);

Swinica-peak (2306 m) in short moss growing in crevices of

the rocks (2).

Seems to be a mountainous animal living, however, also
in the nearnes of the mountains. In the forests it occurs in
dead leaves and needle-litter, moss, humus-soil, under moist
loose bark of tree-stumps, and others.

In the mountains it goes up the great altitudes; in Caucasus
it was found at 2500 m alt. Probably that species is widely
distributed in Europe, known from the Carpathians (Tatra,
Beskides, Czarnohora), also from the Alps, where it appears
as the subspecies Folsomia multiseta dives STACH.

60. — Folsomia candida WILLEM

Submontane: Krzeptéwki, in a house under flower-pots (7).
It is a troglophile animal occurring in many European caves
(Poland, Germany, Hungary, Yugoslavia, Italy, Spain and
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oth.). Out of the caves it lives mostly under flower-pots in
the houses and in vicinity of human settlements.

Probably widely distributed in Europe.

61. — Subisotoma variabilis GISIN

Montane: Pyszna (1550 m) reserve forest, in a sample of soil (2).

Probably a mountainous species, know at present only
from the Tatra and Swiss Alps, where it is found in many
specimens on alpine pasture meadows at 2200—2500 m alt.

62. — Proisotoma minima (ABSOLON)

Submontane: Krzeptéwki, under loose bark of a mouldering
spruce-stump on the border of the forest (5);

Montane: Y.ysa Polana (1119 m) under the bark of a spruce-
stump (1);
Pyszna (1500 m) in a piece of mouldering timber (3). .

Occurs mostly under the bark of mouldering stumps of
various trees as well in the nearness of human settlements
as also far away from them in mountains. Known from North-
and Central Burope, noted also from the U. S. America.

63. — Proisotoma recta STACH

Submontane: Krzeptéwki, from the mould accumulated under
the bark of an old spruce-stump on the border of a forest (1);
Montane: Suchy Zlebek (950 m) from water-full Sphagnum gro-
wing on the slopes of a ravine (22); and from a place co-
vered with Sphagnum (187);
Lysanki (1446 m) near summit in a sample of the humus-soil
(D;
Pyszna (1600 m) from moss growing in a small water-reel (2);
Ggsienicowa alpine meadow, near Sobkowy-lake (1618 m),
from moss covering the stones protruding from the water
(6); at the base of Kasprowy (1800 m) in a sample of moist
humus-soil (3); near the Beskid-summit (1900 m) from
a sample of soil (1);
Swinica-summniit (2306 m) from dense short moss growing
on granit-rocks (30).

It seems to be an element of the moss-fauna and occurs
in the short dense moss in greater altitudes, us well as in the
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water-full Sphagnum, rarely in humus-soil of mountainous
forests.

Till now known from the Tatra Mts and only from one
locality in the Central Alps.

64. — Hydroisotoma schifferi (KRAUSBAUER)

Submontane: KuZnice (900 m), in winter (21 III .. 2);
-Mountane: In.-winter, valleys: Za Bramka, Olczyska, Koscieliska
Biala Woda, Rybi Potok; Gasienicowa alpine meadow on
the brook (1600 m);
In summer: Mala Laka-vall. (1100 m) on slopes of the vall.
in water full moss (4);,
Kokcieliska-vall., Pisana (1080 m) from moss growing on
stones protruding over the water in the stream (17);
Goryczkowa-meadow (1250 m), very frequent in water drip-
ping moss in the stream (23).

It is a cold-loving animal which in the mountains occurs
in winter-time often in the immediate nearness of brooks
not wholly covered with ice in company with the other winter-
species, and in the summer lives in the waterfull moss, covering
the stones in beds of mountainous brooks. This species may
be included in the group of animals, which are adapted to
the life on the water-surface of the mountainous small brooks
as a superficial-aquatic rheobiont animal.

From Poland known only from the Tatra Mts. It occurs,
however, also in the Carpathians (Czarnohora), Alps and
Caucasus, and in some countries of Central-and South Europe.
Noted also from the U. S. America.

65. — Agrenia bidenticulata (TULLBERG)

Montane: In winter: On the way ,,Pod Reglami“ (950 m) on snow
(18 III);
Biala Woda-vall. (1120 m), (III—IV);
Gasienicowa alpine meadow (1600 m), on the bank of a brook
(10 III);
In summer: Goryezkowa (1900 m), on a spring, in numerous
spec.;
Pyszna (1650 m); in moss growing on the ground of a small
spring, very abundant;
Gasienicowa alpine meadow, Sobkowy-lake (1618 m), from
water-full moss-cushions immediately near the water;
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Zielony-lake (1672 m) in moss growing on stones lying in
the water of the lake;

Czarny-lake near Koécielec (1620 m) in the moss at the shore
of the lake;

Zmarzly-lake near Zawrat (2150 m) in moss.

During the summer Agrenig bidenticulata (TULLB.) lives
only in immediate nearness of cold waters in water-full
moss-cushions; in the winter-time it appears in the Tatra Mts
often in great quantities of individuals in lower altitude than
in summer.

A typical arctic animal, widely distributed circumpolarly.

In Poland Agrenia bidenticulata (TULLB.) i3 restricted only
to the Tatra Mts. In East Carpathiansitis not found. The wide
and almost continuous distribution of this species in the Hol-
arctic, towards South restricted only to high mountains,
permits to conclude, that it is a typically boreo-alpine animal,
and historically a relict-form from the older cold period, pro-
bably the glacial phase of the Pleistocene.

66. — Isotomiella minor (SCHAFFER)

Submontane: Krzeptéwki, Chtabowki.

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Nosal (1206 m),
Lysanki (1447 m), Sarnia Skatka (1380 m), Skorusniak
(1240 m), Kopki (1180 m), Kobylarz (1431 m), Giewont
(1700 m), valleys: Suchy Zlebek (1000 m), Strazyska (1050 m),
Mala FLaka (1100 m), Kofcieliska (1150 m), Pieé Stawéw.
Gasienicowa (1600 m); on the shores of the lakes: Sobkowy
(1618 m), Dwoisty (1656 m), Zielony (1672 m), Zadni (1860 m),
Czarny near KoScielec (1620 m); Morskie Oko (1406 m),
Smreczyhski (1226 m); on the peaks of Kasprowy (1988 m),
Goryczkowa Czuba (1918 m), and others.

Occurs in dead leaves and in needle-litter, under the bark
of mouldering tree-stumps, in moss and lichens, in humus-soil,
under stones, from the basis of the mountains up to the
summits.

Widely distributed over all Burope, registered from the
U. S. America, Hawaii, Japan, New Zealand; probably a cosmo-
politan species.
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67. — Pseudisotoma sensibilis (TULLBERG)

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Mata Laka-vall.
(950 m), Suchy Zlebek-vall. (1000 m), Lysanki (1440 m),
Sarnia Skatka (1380 m), Bacug (1500 m), Koscieliska-vall.
(1250 m), Kopki (1200 m) and oth.

Occurs usually in moss, but also under loose bark of va-
rious trees, especially in low-lands; in the mountains it seeks
shelter also in grass-tufts and under stones. It is widely di-
stributed in Burope also in North America in low-land as well
as in mountains. It advances widely towards the North, is
known from arctic islands and frequent in West-and East-
Greenland. Ascends also high in the mountains and was col-
lected by HANDSCHIN (1924) in the Swiss Alps at the alt.
2000—3100 m, in moss and under stones as a common species.
I have found it among materials from the High Tauern
(25600 m), the Caucasus (2500 m), and East Carpathians.

68. — Pseudisotoma monochaeta (Kog)

Montane: Mata Xaka (1050 m), in water-full Sphagnum on the
slope of Hruby (4);

Kofcieliska-vall., near cave ,Groby®, from grass-tufts (1) and
from lichens at the entrance to the cave Mylna (1150 m);
Magoéra, in short moss growing on rock-blocks near the cave
(1460 m);

At the foot of Pyszna-pass (1650 m), between dense Pinus

mughus-wood, from moss, lichens and needle-litter (21);

Krzyzne-pass (2186 m) from moss and lichens (2);

Valley of Five Polish Lakes, Pusta (1700 m), in moss (1);
Jzarny Staw near Koécielec (1620 m), on the moraine, in
moss, lichens and needle litter (11);

Yiysanki-summit (1447 m), in clefts of the dolomite-rocks

on the south slope (5);

Giéwont-summit, on the northern slope (1510 m) from moss

growing next to a snow-field (4);

Gasienicowa alpine meadow, on the shore of Zielony-lake

(1672 m) and Dwoisty-lake (1656 m), from water-full moss

covering the stones protruding over the water-surface (8);

Kasprowy-summit (1988 m) from a sample ‘of soil covered

with short grass (3);

Between Kasprowa-czuba and Goryczkowa (1900 m) from

moss and lichens (1); , '

Swinica-summit (2301 m), on northern slope, from lichens (1).
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A typical inhabitant of the moss. It lives principally in
dense cushions of short moss covering rock-blocks and rock-
walls, but also in water-full Sphagnum on the border of moun-
tain-brooks and lakes. In the Pinus mughus-region it occurs
in moss and needle-litter.

A mountainous species known at present from the Tatra
and Czarnohora, also from Bulgarian mountains, East Julic
Alps and Pyrenees.

69. — Vertagopus westerlundi (REUTER)

Montane: Roztoka-valley (1100 m) in winter (2 II .. 2 sp.);
Rybi-Potok-valley, near the road to Morskie Oko-lake, also
in winter (1 III..3).

Lives in the mountains in moss, lichens, needle-litter and
under loose bark of trees.

In the Tatra Mts it appears in winter-time in company
of other winter-Collembola on the snow in forests; it can be
found, however, also in summer, but only in higher altitudes.
In low-land it appears only during the winter-time in Scandi-
navia. .

It must be considered as belonging to the group of boreo-
alpine animals.

Till now it is known also from the Sudetes, East Car-
pathians and Alps.

70. — Vertagopus cinerea (NICOLET)

Submontane: Krzeptéwki, Chlabéwki, KuZnice.

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Boczan (1200 m),
Nosal (1206 m), valleys: Suchy Zlebek (950 m), Strazyska
(1200 m), Maty Zlebek (980 m), Mata Lgka (1180 m), Koscie-
liska (1300 m), Gasienicowa (1650 m) and oth.

Is a typical corticicole animal which lives frequently under
the loose bark of various species of trees, as well in forests
as close to human habitations.

In higher mountains it occurs usually only to the upper
limit of Pinus mughus region. I did not find it in the Tatra
Mts or in East Carpathians beyond this limit. Distributed
widely in Holarctic, but restricted probably only to the forest-
region.
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71. — Vertagopus arborea (LINNT)

Submontane: Krzeptéwki, near a peasant-house, from a cleft
in the bark of a pedr-tree (1).
Montane: Strazyska-valley (1210 m), in mouldering timber cove-
red by soil (3).
Belongs to the group of corticicole animals, but sometimes
it can be found also under pieces of timber lying on the ground.
Known from some FEuropean countries, the Tatra and
Alps.

72. — Spinisotoma pectinata STACH

Submontane: Chtabéwki, under a mould board near a stable (2).
Montane: Mata Y.aka (1150 m), on the slopes of the mountains,
from water-full moss-cushions (3);
Gasienicowa alpine meadow, Sobkowy-lake (1618 m), from
a large bed of a water-full moss covering the stones lying
in the water (19).

A cold-loving animal living on very damp places, occurring
usually and in numerous specimens in water-full moss growing
on stones lying in the water of small mountainous brooks
and lakes.

Known till now from some countries of Hurope, and from
mountains Tatra, Beskides, East Carpatians, Hungarian moun-
tains and Alps.

73. — Isotoma bipuctata AXELSON
Submontane: Krzeptéwki, under the flower-pots in a house (12).

Oceurs in more numerous individuals usually under flower-
pots in houses, or in the vicinity of human settlements under
stones, pieces of timber and in humus-soil. It lives also far from
human settlements in soil, forest-litter and mouldering tree-
stumps.

Known from some countries of Europe. I have found it
also in materials from environs of Admont, Styria, and
HAaNDsCHIN noted it from high Swiss Alps (2000 m alt.).

74. — Isotoma notabilis SCHAFFER

Submontane: Zakopane, Krzeptowki, . Chtabowki.
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Montane: Cyrhla (1003 m), Nosal (1206 mj), Lysanki (1447 m),
Sarnia Skatka (1380 m), Kopieniec (1170 m), Kopki (1180 m),
valleys: Mala Y.aka (1110 m), Suchy Zlebek (1000 m), Stra-
zyska (1200 m), Kodcieliska (1110 m); Pyszna (1600 m),
Kobylarz (1430 m), Skoru$niak (1240 m), Hala Ggasienicowa
(1650 m), on the borders of Smreczynski-lake (1226 m),
Czarny. Staw (1620 m), Dwoisty-lake (1656 m), on the Ka-
sprowy-summit (1988 m), in the cave Dziura (1010 m) and
others. :

A typical inhabitant of moss and forest-litter, which lives
in a greatest number of specimens in low-land. Near human
habitations it occurs mostly under pieces of timber lying on
the humus-soil and under loose bark of various tree-stumps;
appears also under flower-pots in houses. 1t lives just as well
in damp Sphagnum, in forests under loose bark of various
species of trees, on mushrooms and in the soil. It was found
also in caves as a trogloxene animal. In higher altitudies of
mountains it becomes gradually rarer and occurs less nu-
merously.

A common species distributed widely over all Europe
from Scandinavia down to Spain, Italy and Caucasus, noted
also from other continents.

75. — Isotoma hiemalis SCHOTT

Submontane: Kuznice (20 III), on the way ,Pod reglami“ on
snow (18. III and 21 IV).

Montan: In winter: Chocholowska-vall., on snow (10 IV);
Kogcieliska-vall. (950—1250 m), in many places, on snow
(I—III) and under stones (12 IV);

Strazyska-vall. (1050 m), on the border of a brook (2 I),

and under pieces of timber (15 IV);

Kalatowa (1200 m), on snow (4 I) and under stones near

a snow-field (4 III);

Toporowy-lake {1125 m) on snow (22 IV);

Kopieniec (1171 m), in forest (15 III);

Grgsienicowa (1610 m) in a brook (10 III);

Biala Woda-vall. (1120 m) on snow (20 III);

Valley of Rybi Potok (1360 m), in many places on snow

(I—1IIT);

Boczan (1200 m) on snow (30 III);

Pyszna (1450 m) on snow (30 III);

In summer: Zawrat-summit (2159 m), in moss and under

stones in immediate nearness of a snow-field (20 VII).
Acta Zoologica nr 1. 3
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A true winter-animal, which appears in North-and Central
Europe in the winter-time often in greater number of spe-
cimens. It occurs during winter on snow in lower altitudes
of the Tatra Mts and in summer in higher altitudes under
stones in immediate nearness of the smow-fields.

76. — Isotoma fennica (REUTER)

Montane: Mata Laka-vall. (1100 m) in water-full moss (1 VIII .. 1);
Dziura-cave (1010 m), in mouldering beech leaves (15 VI .. in
numerous specimens);

Pyszna (1600 m), in water-full moss covering the bottom
of a shallow small spring, together with numerous sp. of
Agrenia bidenticulata (TULLB.);

Zadni-lake in Gasienicowa alpine meadow (1860 m), in water-
full moss growing on the stones lying in the lake;
Pogérednia Turnia-peak (2050 m), in water-full moss partly
covered by snow (7 VIII);

Roztoka-valley (1250 m) in winter-time on snow (I—III);
Kalatowa (1200 m), from a sample of strongly frozen needle-
litter and moss on the border of the forest (15 IV ..16).

During the winter it appears in the Tatra Mts in company

with the other winter-species near the brooks not wholly co-

- vered by ice. In summer it lives in the water-full moss usually

in the immediate nearness of cold water, mostly together with
its winter-companions.

It is a boreo-alpine animal, which in higher North occurs

in the mountains and in the winter also in low-land, yet in

Central Europe in mountains only (Tatra, Czarnohora, Alps).

77. — Isotoma olivacea TULLBERG

Submontane: Krzeptéwki, under flower-pots in a house;

" Chtabéwki, under pieces of timber lying on moist meadow
near a house;

Montane: Valleys ,,Ku Dziurze“, (980 m), Mata Ygka (1150 m),
Kofcieliska (1200 m); Magéra (1560 m), Hala Gasienicowa
(1600 m) and many other places of the altitude 1000—
1650 m.

‘Lives in dead leaves and needle-litter in the forests, in damp
Sphagnum, cushions of dense moss growing on the rocks,
under pieces of timber lying on the ground.
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var. neglecta (SCHAFFER).
Chlabowki, on the surface of a small spring;
Sobkowy-lake in Gasienicowa alpine meadow (1618 m) from

dense cushions of water dripping Sphagnum, on the shore
of the lake.

Probably a holarctic species occurring in high North
(Spitsbergen, J an Mayen, Greenland, northern Canada) as in
all Europe, mentioned also from the U. S. America and South
Australia.

78. — Isotoma albella PACKARD

Submontane: Krzeptowki, Zakopane;

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Boczan (1200 m),
Nosal (1206 m), valleys: Maly Zlebek (980 m), Mala F.aka
(1100 m), KoScieliska (1200 m) and other places, from the
foot of the mountains up to the upper forest-line, always
only under loose bark of needle-trees, mostly spruce, often
in numerous specimens.

It is probably widely distributed in the whole Holarctic.

79. — Isotoma violacea TULLBERG

Submontane: Chlabowki, under pieces of timber and in needle-
litter in a spruce-forest.

Montane: Cyrhla (1000 m) under loose bark of a spruce-stump

in forest (2);

Strazyska-vall. (950-—1300 m), in damp dead beech leaves

and needle-litter (33);

Koécieliska-vall. (1050 m) under a piece of timber (2);

Kopki (1180 m), in short moss growing on a mouldering

spruce-stump (1);

Chocholowska-vall. (1200 m), in needle-litter (2);
Mata Lagka (1170 m), on dry spruce-branch lying on the
ground (10), and in very damp moss (1);

Dziura-cave (1010 m) in the layer of dead leaves (14);
Kopieniec (1171 m), under pieces of timber (1);

Pyszna (1550 m), in needle-litter at the upper forest-line (33);
Czarny-lake near Koscielec (1620 m).on moraine in Pinus
mughus-wood, from moss (1);

JNalley of Five Polish Lakes (1700 m), in needle-litter in
Pinus mughus-region (2);

Zawrat-summit (2150 m), in short moss growing in rock-
cletfts (3);

Goryczkowa-summit (1913 m), from moss and lichens (79);

3*
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Swinica-summit (2306 m), in dense short moss growing in
granite-clefts (2), and on northern slope from moss and lichens
(38).

Occurs mostly far away from human habitations. Lives
in various biotopes in Central Europe, mostly in mountains,
generally in moss and lichens, and in the forests in needle
litter. In lowland it is rarer, and occurs also in forests, or in
the nearness of water-reservoirs. Distributed widely in Ho-
larctic from arctic islands (Spitsbergen, Novaja Semlja) to
the Alps, Ukraine and Roumania.

80. — Isotoma viridis BOURLET

Submontane: Zakopane, Chiabowki, Kuznice. ,

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Skupniéw Uptaz
(1370 m), valleys: Mala Laka, KoScieliska, Chocholowska,
Roztoka; Casienicowa alpine meadow, and many other
places, but generally in lower altitudes.

It is a very common species, which lives in great number
of individuals in various biotopes usually in immediate near-
ness of human settlements. Much rarer it appears in moun-
tains, occuring mostly in lower altitudes and not ascending
to the region of Pinus mughus Scop. Also in the other moun-
tains it seems to live in lower altitudes in Caucasus (1330 m),
in the Alps up to 1700 m.'

Very widely distributed in Holarctie, from northern islands
and land territories (Spitsbergen, Novaja Semlja, Jan Mayen,
Siberia, Taimyr, West- and East Greenland, Alaska, Ellesmere-
Land and oth.) down to Yugoslavia and Italy, but towards
the South it becomes gradually rarer being an animal, which
needs to live colder and water full territories.

81. — Isotorma pseudomaritima STACH

Montane: Cyrhla (1000 m), under loose bark of an old spruce-stump
in a forest (11);
Mata Laka vall. (1030 m), in water-dripping moss growing
on the slopes of the rocks (1);
Koscieliska-vall. (1230 m) from short moss and needle-litter
at the entrance to the ,Groby“-cave (1);
Kopki (1180 m), in moss growing on a mouldering spruce-
stump (8);
Pyszna (1560 m), in the region of dense Pinus mughus-wood,
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from short moss and needle-litter (27); and (1620 m) from
dense water-dripping moss growing ‘in a small spring (1);
Magéra (1460 m) at the entrance to cave, from moss cove-
ring the rock-blocks (1);

Zadni-lake in Ggsienica alpine meadow (1860 m), in water
dripping moss growing on the rock-blocks lying in the wa-
ter (25);

The lakes in Ggsienicowa alpine meadow:

Sobkowy (1618 m) and Zielony (1672 m), in water-dripping
moss growing on the blocks lying in the water (23);
Dwoisty-lake (1656 m), from short moss growing on a granite-
block in the region of dense Pinus mughus-wood (8);
Zmarzty-lake (1785 m), in very damp moss immediately to
a snow-field (1);

At the foot -of the Giewont-summit (1630 m), from short
water-dripping moss growing on the rock-walls immediately
to a snow-field (3);

On the path from Karb-pass to Posrednia Turnia (1900 m),
in water-dripping moss, partly covered by snow (6);
Poérednia Turnia-summit, in water-dripping moss immedia-
tely to a snow-field (9);

Swinica-summit (2306 m), in short moss growing in rock-clefts
(8);

Krzyine-pass (2186 m), in water-dripping moss growing on
the rock-walls (2); ‘
Kalatova (1200 m), under a stone immediately to a snow-field
(30 III .. 3 sp.), and on the border of the forest from strongly
frozen needle-litter (14 IV .. 23 sp.);

A cold-loving animal occurring only in mountains. In the

Tatra Mts it occurs from the foot of mountains up to highest

summits.
Known only from the Carpathians (Tatra, Baskides, Czarno-

hora) and Alps.

82. — Isotomurus palustris (MULLER)

Montane: Magéra, at the entrance to the cave (1460 m), in moss

and under stones (3);

Zawrat-pass (2150 m) under stones and in moss near a Snow-
field (5);

Niebieska Turnia (1800 m), in water dripping moss on the
mouth of the Zadni-lake (1860 m); :

Kozia-pass (2200 m), on very-damp walls of the rocks (8);
Niznie Rysy (2430 m), under stones (2);

Krzyine-pass (2186 m), in short very damp moss covering
the rock-walls (3).
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Lives usually on moist ground near human settlements,
but also far from them in Sphagnum on the moors and on the
banks of water-reservoirs. In the Tatra Mts I have found it
only in higher altitudes, but also on very mcist places in the
moss.

Distributed very widely over all Europe.

83. — Isotomurus palliceps (UzgL)

Montane: Mala Laka (1020 m). under a piece of a mouldering
timber lying on a very damp ground (1);
Kobylarz-pass (1430 m). under stones (3);
(+gsienicowa alpine meadow, near Dwoisty-lake (1656 m),
in short moss growing on a granite block in dense Pinus
mughus-wood (15);
(rasienicowa, on the shore of the Sobkowy-lake (1618 m),
in water-dripping moss growing on stones lying in water (3);
Valley of Five Polish TLakes (1750 m), in moss and under
stones (14);
Magoéra, at the entrance to the cave (1460 m), in moss and
under stones (5);
At the foot of Niebieska Turnia (1700 m), in waterdripping
moss growing on stones lying in water (15);
Swinica-summit (2306 m). in dense short moss growing in
rock-clefts (1);
Zawrat-pass (2150 m), in short dense moss (3);
Kozi-summit (2291 m), in damp moss covering the rock-
wall.

Lives in higher mountains of Central Kurope, generally
only above forest-line, going as high as the summits of the
mountains. It occurs in moss, usually very damp, or covering
_the stones 1yi;1g in alpine streams, also on damp rock-walls,
and under stones.

A mountainous animal known till now from the Carpathians
(Tatra, Czarnohora), Sudetes and the Alps.

84. — Oncopodura crassicornis SHOEBOTHAM
Montane: Strazyska-vall. (1400 m). under loose bark of a spruce-
stump (1).
Lives in forests under loose bark of trees, in needle-litter,
dead leaves, also under stones.
- Noted from some countries of Hurope, seems to belong
to the elements of fauna of the more south-lying areas simi-
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larly as other species of this genus. In Peland it is known
from the Tatra, Beskides and Pieniny-mountains.

85. — Tomocerus minor (1LUBBOCK)

Submontane: Kasprusie, Chtabéwki, Zakopane. Krzeptowki.

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Boczan (1224 m),
Skupniowy Uptaz. Kondratowa (1220 m), Kalatowa (1200 m),
Fiysanki (1440 m), Sarnia Skatka (1380 m), Skoruéniak
(1240 m), Kobylarz (1430 m); valleys: Strazyska, Do Bia-
tego, Ku Daziurze (1000 m), Maty Zlebek (980 m), Suchy
Zlebek (1000 m), Koscieliska (950--1200 m), Chocholowska
(930-—1300 m). Jarzabeza (1350 m), Roztoki (1150 m); alpine
meadows: Pyszna (1300 m), Gasienicowa (1500-—1700 m),
Pie¢ Stawow Polskich (1780 m); on the lake-shores: Diugi,
Kustkowiec (1687 m), Zielony (1672 m), Morskie Oko (1406 m),
(_‘,zdrny Staw nad Morskim Okiem (1582 m), Smreczynski
(1236 m), on the summits of Zawrat (2150 m), Krzyzne
(2186 m), Kasprowy (1988 m). Swinica (2306 m), Magéra
(1700 m), Miedziane (2234 m) and others.

A very common species on the whole terrain of the Tatra
Mts., living in various conditions, mostly in moss often very
moist, on the lake-shores, also under pieces of wood lying
on the ground, stones, in needle-litter and dead leaves, under
loose bark of trees, in the neighbourhood of human settlements
ag well as far from them in forests and mountains up to the
highest summits. — Distributed very widely over all Europe,
registered also from other continents (Asia, North America,
Australia, New Zealand), probably a cosmopolite.

36. — Tomocerus minutus (TULLBERG)

Montane: Cyrhla (1000 m), under a stone in a moist forest (12).
Mata T.aka-vall. (1050 m), in moss, also very moist, growing
on 1'[he'slopes of valley, and under stones (100);
Suchy Zlebek-vall. (980 m), in water full moss (27), and
under loose bark of a spruce stump (3);
Koécieliska-vall. (1200 m), under a piece of wood lying on
the ground (3);
At the foot of Giewont-peak (1500 m), in moss near a Snow-
field (3).
Lives generally on moist localities in moss, mostly water
full, also under stones and wood lying on the ground, rarely
under loose bark of trees.
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.. Known from arctic and subarctic Europe, also from Sibe-
ria; noted from the Sudetes and Carpathians. Probably a boreo-
alpine animal.

87. — Tomocerus vulgaris (TULLBERG)

Submontane: Kasprusie, under a stone near a house (1);
Chiab6éwki, under a piece of wood lying on the moist ground
near a house (48).

Occurs generally in neighbourhood of human settlements
under stones and pieces of wood lying on the humus-soil,
more rarely in the forests of lowland and in lower altitudes of
mountains.

Registered from many countries of Europe -and North
America, also from Himalaya, but not rightly determined in
all cases.

88. — Pogonognathellus flavescens (TULLBERG)

Submontane: Zakopane, Chlaboéwki.

Montane: Cyrhla (1000 m), Nosal (1200 m), Boczan (1180 m),
Sarnia Skatka (1380 m), Kobylarz (1860 m); valleys: Stra-
zyska (1400 m), Suchy Zlebek (1000 m), Chochotowska (1250—
1480 m), Jarzabeza (1380 m), Mala Laka (1200 m), Kobcie-
liska (1000—1300 m), Roztoka (1120 m); alpine meadows:
Kalatowa (1200 m), Pyszna (1400 m), Hala Gasienicowa
(1500—1700 m); on the lake-shores: Czarny Staw near Kofcie-
lec (1620 m), Zielony (1672 m), Diugi (1640 m), Morskie
Oko (1406 m); summits of Liliowe (1952 m), Beskid (1980 m),
Kasprowy (1988 m), Mnich (2068 m), Czubryna and others.

A very common species oceurring in various biotopes, in
vicinity of human settlements under pieces of wood, stones,
mouldering timber, dead leaves and others, as well as high in
mountains in needle-litter, moss and stones.

Distributed widely over Europe, noted from North Ame-
rica.

89. — Heteromurus nitidus (TEMPLETON)

Submontane: Chtabéwki, under a plank of timber lying on the
ground near a house (8);
Kasprusie, under a piece of wood near a house (1);
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Krzeptéwki, in mould gathered under loose bark of an old
spruce-stump (2);

Montane: Maty Zlebek (1000 m), under loose bark of a spruce-
stump (1).

Occurs generally in vicinity of human settlements under
stones and pieces of wood lying on the humus-soil, also under
loose bark of trees.

It is widely distributed in Europe, known from many
caves as a troglophile animal. In mountains it appears rarely
and only in lower altitudes.

90. — Orchesella bifasciata NICOLET

Submontane: -Chtabdwki, under mouldering -wood (22);
Montane: Cyrhla (1000 m), in moss (1) and under a stone (1);
Strazyska-vall. (1050 m), under stones, in needle-litter, and
in dead leaves (15);
Valley ,, Do Biatego® (1000 m), under stones and loose bark
of trees (3); :
Chochotowska-vall. (1340 m), in needle-litter (4);
Mata Y.gka-vall. (1170 m) in very moist moss growing on the
slopes of valley (1);
Suchy Zlebek-vall. (1050 m), in short moss growing on the
rocks (8) and under stones (5);
Liysanki (1440 m), in the crevices of the rocks (14);
Skoruéniak (1350 m), in needle-litter of the forest (11);
Kalatowa alpine meadow (1130 m), under stones near a snow-
field (30 III .. 12).

Lives generally in forests in needle-litter, dead leaves
and in moss growing on the ground and the rocks. Occurs
usually only on dry places.

Distributed widely in Europe. Known from mountains:
Beskides, Tatra, Czarnohora, Harz, Alps, Crimea, Caucasus.

91. — Orchesella alticola UZEL

Montane: Suchy Zlebek-vall. (1200 m), under stones on the rocks;
Sarnia Skalka (1380 m), under stones at the summit (36);
FLiysanki (1440 m), in the rock-crevices (11);

Stoly (1429 m), in Kofécieliska-vall., under stones (8);
Zawrat (2150 m), in short moss growing on the rocks (22),
and under a stone (1);

Kozi Wierch (2290 m), in dry lichens (2);

Swinica (2301 m), from moss and lichens (46);
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Hruby Mieguszowicki (2437 m), under a stone (1);

Niznie Rysy (2438 m). near to summit (23), and under stones
at the peak (20); ;
Valley ,Za Mnichem® (2000 m), under large stones (3), and
at the foot of Czubryna (2000 m) under a stone (1).

A proper element of the fauna of high mountains, living
in clusters of moss and lichens, also under stones, usually
on dry places at higher altitude.

Known at present from the Tatra, western part of Sudetes,
high Alps and Caucasus; noted also from Roumania and

England.

92. — Orchesella flavescens BOURLET

Submontane: Krzeptéwki, Chlabéwki.

Montane: Cyrhla (1000 m), Boczan (1820 m), Olczyska (1090 m);
valleys: Dziura (1080 m), Mata Fiaka (1100 m), Suchy Zlebek
(1000 m), Strazyska (980—1100 m), Koscieliska (1000—1400),
Chochotowska (950--1350 m), Roztoka (1160 m); Czarny
Staw near Koscielec (1620 m) and others; Kalatowa (1130 m)
on snow (30 IIT..1). and Toporowy Staw (1200 m), on
snow (22 IV .. 4).

A common species living in various biotopes, generally
in the forests of lowland in moss, needle-litter and dead leaves,
on pieces of wood, also on various plants near to banks of
forests and on meadows, under loose bark of trees, and ethers.
It appears in many colour-varieties. In mountains it is rarer,
restricted in its life mostly to the forests and lower altitudes.
Here it appears sometimes also in winter time on snow, but
never in great number of specimens.

Distributed very widely over Europe, known from Siberia
and North America.

93. — Orchesella luteoviridis STACH

Montane: Mala Yaka (1100 m), in water full moss growing on
the slopes of the valley (5);
Suchy Zlebek (1200 m), in very moist moss on the slopes
of the valley (2);
Kobylarz (1430 m), under stones (3);
Jarzabeza-vall. (1275 m), under loose bark of a spruce-stump;
Pyszna (1400 m), on the mouldering wood (2);
Opalony (1680 m) under stones (2);
Rakon' (1700 m), under stones (3);
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Valley " ,,Pie¢ Stawéw Polskich® (1700—2000 m) on plants
(31) and on the shore of Zielony-lake (12);
Hala Ggsienicowa. in moss on the shore Sobkowy-lake
(1630 m), Kustkowiec (1690 m), and Dhugi (1780 m. 16 sp.;
Kopa Magdéra (1670-—1704 m), under stones (9);
Kasprowy (1988 m). under a piece of wood lying on a grassy
place (2);
Czuba Goryczkowa (1920--1989 m), under stones (6);
Hruby Mieguszowiecki (2437 m), under stones (4);
Niznie Rysy (2430 m), under large blocks (12).
A species living in mountains generally at high altitudes
under stones and in moist moss growing on the lake-shores. —
Known at present from the Tatra, Czarnohora and Alps.

94. — Entomobrya nivalis (LINNE)

Submontane: Zakopane. Chltabowki, Krzeptowki, Antalowka;

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Nosal (1206 m),
Boczan (1200 m), valleys: Olezyska (1090 m), Dziura (1050 m),
Koscieliska (980--1200 m), Strazyska (1100 m), Chocho-
lowska (1200 m), Mata Y.aka (1180 m), Suchy Zlebek (1100 m),
Biala Woda (1200 m); Kondratowa (1220 m). and others;

Toporowy Staw (1125 m). on snow (22 IV .. 5), valley Biala
Woda (1180--1280 m). on snow (III--TV). '

A common species occurring on grassy places, various
plants and shrubs, in moss and mouldering cones, under stones
and loose bark of trees, also others. In mountains it lives in
lower altitudes generally in the region of the forests and Pinus
maughus SCOP. — woods.

Distributed widely over Europe, registered also from North
America, Australia and New Zealand.

95. — Entomobrya maultifasciata TULLBERG

Submontane: Chlabéwki., under a plank lying near a house (48).
Montane: Sarnia Skatka (1380 m)., under a stone near Pinus
mughus (1);
Fiysanki (1447 m), under stones lying on the grassy ground (3);
Occurs usually on the sunny grassy places, seeking shelter
under stones. In the Tatra found in lower altitudes only.
Registered from Europe, North America, Australia and
New Zealand, but not so common as the preceding species
and in Tatra Mts rare.
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96. — Entomobrya lanuginosa (NICOLET)

Submontane: Kasprusie, Krzeptowki, near a house in the bark-
crevices of a pear-tree (7);

Montane: Mata Eaka-vall. (1100 m), on the plants (2), and on
mushrooms (4);
Chocholowska-vall. (1400 m), under a stone in forest (1);
Valley Pieé Stawéw Polskich (1700 m), under a stone (1);
Pyszna (1550 m), on a Pinus mughus-tree (3);
On the shore of Zielony-lake (1672 m), and Dlugi-lake
(1720 m) .. 3;
Liliowe (1980 m), under a stone (2).

Lives usually on grassy places and meadows, also en bran-
ches of shrubs and on the bark of trees.

Distributed widely over Kurope, noted also from North
America.

97. — Entomobrya corticalis (NICOLET)

Submontane: Krzeptéwki, near a house, in bark-crevices of a pear-
tree (1). 2
A corticicole species living mostly near human settlements
under loose bark -of trees, also in moss and under stones in
the forests of the lowland.
Known from some countries of Europe, noted also from
the North America.

98. — Entomobrya marginata TULLBERG

Submontane: Chiab6éwki, in moss growing on an old spruce-stump
(3);
Montane: Mala' Laka (1100 m), in moss' and -under stones. (14);
Lysanki (1440 m), in moss growing in block-crevices (3);
. Kopa Krélowa (1704 m), in lichens (1).
Lives generally in forests under loose bark of trees. also
in mogs and under stones.
Distributed widely over Europe, registered also from North
America and Australia.

99. — Entomobrya arborea TULLBERG

Submontane: Kasprusie, on a piece of paper lying near a house (1);
Chlabéwki, under dry loose bark of the fence-pales near the
house (27);
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Krze/pt()wki,‘ on the veranda of the house (1), and in bark-
crevices of a pear-tree near a house (1);

Lives generally in lowland near human settlements, and
in forests on the branches, loose bark of various trees, also
lichens growing on the trees.

Noted from some countries of Europe.

100. — Sira buskii LUBBOCK

Submontane: Kasprusie, in a house (1);
Chtabéwki, under a piece of wood lying near the house (1),
and on mouldering timber (1);
Krzeptéwki, under flower-pots in a house (66);

Montane: Dziura-vall. (1010 m), on plants (5), and on dead leaves
in the cave (3);
Koscieliska-vall. (1000 m), under stones (3);
Skoruéniak (1240 m), in needle-litter of the forest (6), and
in a sample of the soil (1);
Kobylarz (1680 m), in needle litter in region of Pinus mughus-
wood (1);
Mata Faka (1200 m), in a sample of strongly frozen soil at
the border of a forest (20 III..1).

A corticicole animal living on and under loose bark of
various trees near the human settlements, and in the forests
of low-land and mountains.

Distributed widely over Europe, registered also from North
America.

101. — Sira nigromaculata LUBBOCK

Submontane: Chlabéwki, Zakopane, Krzeptéwki, in wooden-
houses on various objects and under flower-pots.
Montane: Ornak (1200 m), in shelter-house on the plank (1).
In the Tatra Mts I found this species only in the-human
houses, never out the houses. I the Alps it occurs also in free
nature.
Noted from some European countries registered also from
North America and Australia.

102. — Lepidocyrtus rivularis BOURLET

Submontane: Zakopane, Chlabéwki, J aszezuréwka.
Montane: Cyrhla (1000 m), Kopieniec (1170 m), Sarnia Skaltka
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(1380 m), Liysanki (1447 m), Kobylarz (1600 m), valleys:
Suchy Zlebek (1000 m), Koscieliska (980—1300 m), Strazyska
(1000—1200 m), Chochotowska (1140 m), Jarzabeza (1275—
(1425 m), Sucha (1820 m), Pieé¢ Stawéw Polskich (1700--
1790 m); Kalatowa (1200 m), Pyszna (1600 m), Magéra
(1650 m), Kasprowy (1988 m), Krzyzne (2186 m), Zawrat
(2150 m), Swinica (2301 m), Miedziane (2234 m), Czubryna
(1918 m), on the lake-shores: Smreczyfiski (1226 m), Czarny
Staw near Koscielec (1620 m), Zielony (1672 m), Sobkowy
(1618 m), Morskie Oko (1406 m) and others.

A very common species occurring on various plants, in
moss often very moist, in needle-litter and dead leaves, under
stones, loose bark of trees, as well in lowland in vicinity of
human settlements on meadows and arable fields, as also
in forests and in mountains up to highest altitudes.

103. — Lepidocyrtus violaceus (GEOFFROY) LUBBOCK

Submontane: Kasprusie, Chltabowki;

Montane: Liysanki (1447 m), valleys: Suchy Zlebek (1010 m),
Strazyska (1100 m), Koécieliska (1000—1350 m); on the
shore of Sobkowy-lake (1618 m) and Diugi-lake; Zawrat
(2150 m), Swinica (2306 m), Karb (1852 m), Hruby Mie-
goszowicki (2172 m), Czubryna (2000 m), Niznie Rysy
(2430 m).

Lives generally on various plants, also in moss and lichens,
under stones, loose bark of trees, in needle litter and dead
leaves, in lowland as well as in mountains. — Noted from
many countries of Central Europe and from North America.

104. — Lepidocyrtus cyaneus TULLBERG

Submontane: Kasprusie, under a stone (5);

Montane: - vall. Strazyska (950—1200 m), in needle-litter and
dead beech-leaves (10);
Koscieliska-vall. (1100 m), under a stone (1);
Mata Laka-vall. (950—1200 m), under stones on moist place
(6).

A common species especially in vicinity of human settle-
ments, occurring under stones lying on vegetable-soil, also
in plant-detritus, dead leaves and others. In the Tatra Mts
rare.
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It seems to be a cosmopolitan species, noted from Europe,
Asia, North America and Africa.

105. — Lepidocyrtus curvicollis BOURLET

Submontane: Chlabéwki, under a plank lying on moist meadow
near a house;

Montane: Dziura-cave (1010 m), in dead beech leaves (1);
Strazyska vall. (1200 m), under a mouldering beam (1).

Lives in moist plant-detritus, and under pieces of wood
lying on moist places. In Tatra Mts in lower altitudes only.
Fragmently it occurs also in caves as a troglophile animal.

Distributed widely in Europe, especially in central part.

106. — Pseudosinella immaculata (L1E PETTERSEN)

Montane: Cyrhla (1000 m), under a stone deepened in the ground
of the pasture (1);
Cave Dziura (1010 m), in dead beech leaves (1).

A troglophile animal living concealed in the caves or under

large stones deepened with their bases in the humus-soil.
Known from some European countries.

107. — Pseudosinella wahlgreni (BORNER)

Submontane: Chtabéwki, Zakopane;

Montane: Cyrhla (1000 m), Kopieniec (1170 m), Boczan (1200 m),
Sarnia Skatka (1380 m), Kobylarz (1430 m), valleys: Stra-
zyska (900—1200 m), Dziura (1100 m), Koscieliska (980—
1350 m), Biatego (1200 m), Jarzabecza (1350—1625 m), Maly
Zlebek (1100 m), Mata Ligka (1170 m), Suchy Zlebek (1050 m);
Hala Gasienicowa (1551—1670 m), on the shore of Sobkowy-
lake (1618 m), Kopa Magéra (1704—1900 m), Beskid (2010 m)

A species fairly common in all Poland, occurring in lowland
as well as in mountains. It lives mostly under stones, in needle-
litter, moist moss, and under loose bark of trees.

Noted from some countries of Central- and Southern Europe.

108. — Megalothorax minimus WIiLLEM

Submontane: Krzeptéwki, under loose bark of an old spruce-
stump (2);
Montane: Cyrhla (1000 m), under loose bark of a spruce-stumy (4);
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Suchy Zlebek (1100 m), on the summit of a small rock, under
a stone (1), and in a sample of grass-grown soil taken near
the border of the forest (166);

Nosal, at the summit (1206 m) in Polytrichum-moss (1);
Skoruéniak (1240 m) in needle-litter (3); !
Kobylarz (1430 m) in needle-litter of Pinus mughus (39);
Dwoisty-lake (1656 m), in the needle-litter of Pinus mughus,
on the bank of the lake (1);

Czarny-lake near Koécielec (1620 m), under loose bark of
a Pinus mughus Scop., growing on the moraine (2).

A common species occurring mostly on arable fields, in
the Tatra Mts in various biotopes, as in needle-litter and
dead leaves in forests, in moss, under loose bark of old tree-
stumps, mouldering wood, from the foot of mountains up
to highest summits.

Widely distributed over Europe, known also from North
America.

109. — Megalothorax aquaticus STACH

Montane: Suchy Zlebek-vall. (1050 m), in very moist moss gro-
wing on the slopes of the valley (41);
Mala Laka (1100 m), from very moist moss growing on the
slope of the valley in a place where water flow down (118);
Sobkowy-lake (1618 m), in very moist Sphagnum-moss gro-
wing on the bank of the lake (1).

Occurs only in very moist, water-dripping moss.

Known at present from Tatra Mts only; perhaps an endemit
form for these mountains.

110. — Sminthurides aquaticus (BOURLET)

Montane: Toporowy-lake (1125 m), on the surface of the water (2);
Koscieliska-vall. (1100 m) in moss growing on a stone in the
stream (3);

Smreczynski-lake, on the surface of the water (15) and on
water-plants (9);
Kondratowa (1220 m) on a puddle (9);

A common species well adapted to living on the surface
of the water and on various aquatic plants.

Widely distributed over all Europe known also from other
continents.
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111. — Sminthurides malmgreni (TULLBERG)

Montane: Cyrhla (1000 m), on the surface of a small spring (3);
Mata Lfgka-vall. (1100 m), on the plants growing on the
bank of a stream (2), and in very moist moss (1);
Grasienicowa alpine meadow, Sobkowy-lake (1618 m), in
very moist moss growing on stones protruding over the sur-
face of the water in the stream (4).

Occurs commonly on the surface of small water reservoirs,
near the banks of lakes and small streams on various aquatic
plants, on moors in moist Sphagnum, also in moss growing
on stones protruding from the water. ;

A species very widely distributed over all Europe, known
also from other continents. It advanced far northward, is
registered from arctic islands (Spitsbergen, Bear-Isl., Novaja
Semlja). Occurs in the Carpathians (Tatra, Beskides, Czarno-
hora) and in Alps.

112. — Sminthurides schoetti (AXELSON)
Montane: Suchy Zlebek-vall (1000 m), in very wmoist Sphagnum-
moss, growing on the slopes of valley (12). 5
Lives before all in very moist Sphagnum-moss, also on the
surface of small pools on peat-moors.
Known from some countries of North-and Central-Europe.

113. — Sphaeridia pumilis (KRAUSBAUER)

Montane: Strazyska-vall.. (1000 m), in a sample of frozen soil
IV .. 12);
Koécieliska-vall., Tomanowa (1200 m) in needle litter (1),
and Kominy Tylkowe (1400), under a piece of wood (1);
Kasprowa-czuba (1913 m), in moss (9).

In lowland it occurs near human settlements, in gardens,
on grassy places, under pieces of timber lying on the ground,
in soil of various arable-fields, also under flower-pots in dwel-
lings. In mountaing it lives in moss also in higher altitudes.

A cosmopolite species distributed widely not only in Europe,
but also noted from America, Africa and Australia.

114. — Arrhopalites caecus (TULLBERG)

Submontane: Krzeptowki, under flower-pots in a peasant-house
(22);
Acta Zoologica nr 1. 4
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Montane: Koscieliska-vall. (1180 m). Kopki, under mouldering
wood (1).

In the human dwellings one of very common species. In
the open relatively rare, occurring, however, sometimes also
far from the human settlements in mountains under stones
and in mouldering wood in forests.

Known from some European countries, also from some moun-
tains (Tatra, Czarnohora).

115. — Arrhopalites principalis STACH

Montane: Suchy Zlebek-vall. (1000 m), in moss full of water (5);
Strazyska-vall. (1120 m), in very damp beech-leaves (1);
Skoruéniak (1240 m), from a sample of soil near a Pinus
mughus Scop. (1);

Czarny-lake near Ko$cielec (1620 m), in moss (1);
Swinica-summit (2306 m), in short moss growing in rock-clefts
(2).

In Poland I have found it only in mountains ascending
up to highest summits, who it lives in damp moss also in
humus-soil.

The species in probably widely distributed in Europe, as
in Northern as in Central territories of this continent, also
known from Greenland. It lives in mountains (Tatra, Czarno-
hora, Alps) and in low-land.

116. — Arrhopalites pygmaeus (WANKEL) 8. STACH

Montane: Valley KoScieliska, cave Zimna (1125 m), and cave
sroby (1230 m);
Valley ,,Ku Dziurze*, cave Dziura (1010 m), and cave Dziura
Wyznia (1030 m).

A species known from many caves in Europe (Poland,
Hungary, Austria, Germany), as a generally troglophile animal.
It appears, however, sometimes also out of the caves in Switzer-
land and France.

117. — Sminthurinus niger (LUBBOCK)

Montane: Maty Kopieniec (1170 m), under loose bark of a spruce

(3);
Boezan (1180 m), under loose bark of a spruce (9);

3
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Strazyska-vall. (1200 m,, in a piece of mouldering timber
lying on the ground (2);

Pyszna (1400 m), under loose bark of an old mouldering
stump (6).

Occurs under loose bark of various trees, in mouldering
timber, in moss, dead leaves and needle-litter, also under
stones. Lives in proximity of human settlements and appears
sometimes also under flower-pots in houses; but it occurs
also far from human settlements in forests and mountains.

Mentioned from many FEuropean countries and also all
other continents.

118. — Smithurinus aureus (LLUBBOCK)

Submontane: Krzeptowki, under flower:-pots in a house (103);
Chlabéwki, in moss growing on old spruce-stump; under
mouldering timber; in moss growing on a moist meadow near
a house;

Montane: Maty Kopieniec (1170 m), under loose bark of a spruce-
stump (3);

Dziura-vall. (1000 m), from grass and low plants (1);
Koécieliska-vall. (1100 m) from grass and low plants (5);
Mata Egka-vall. (1050 m), from grass and low plants (1);
Suchy Zlebek-vall. (1080 m), in moss growing on the rocks
(1), and in a sample of soil (1);

Near Dwoisty-lake in Gasienicowa alpine meadow (1650 m)
in dense Pinus mughus-wood, in moss and needle-litter (2);
Niznie Rysy (2430 m), under a large stone (1);
Strazyska-vall. (1000 m), in a sample of frozen soil (15
IV .. 4).

A common species which occurs in moss growing on the
ground, old tree-stumps and rocks, also under loose bark of
trees. Lives also on low plants in meadows and gardens, and
appears often under flower-pots in human dwellings. In high
mountains it occurs rarely, but in Tatra Mts it was caught
under a stone on 2430 m alt.

Widely distributed over Kurope and mentioned from
almost all other continents.

119. — Sminthurinus elegans (F1rcH)

Montané: Strazyska-vall: (1050 m), in a sample of frozen soil
(15 1V .. 2 sp.); :
4%



52 J. Stach 52

Occurs on grass and low  plants of moist meadows, on
mouldering timber and in moss.

Known from many European countries and registered
from North America.

120. — Sminthurinus bimaculatus (AXELSON)

Montane: Kopki (1180 m) in Koscieliska-vall., on sunny clearing
with abundant vegetation (1); 3
Koscieliska-vall. (1200 m), from needle litter (1).

Occurs on low plants, lichens, in needle-litter, under stones
- and mouldering timber.

At present certainly noted from Finland, Poland, Ukraina
and Hungary. In the Carpathians collected by me in Tatra
and Czarnohora. /

121. — Bourletiella arvalis (F1rcH)

Submontane: Kasprusie, on moist meadow near a peasant-house
(20);
Montane: Cyrhla (1000 m), on dry pasture ground (14).

A gspecies occurring mainly in low-land on meadows and
arable fields, sometimes appearing in-a very great number
of specimens especially in the cultures of various plants.

Widely distributed in Europe, mentioned from North
America, Australia, New Zealand, also from Kashmir.

122. — Bourletiella hortensis (F1rcm)

Submontane: Kagprusie, on grass near a péasant-house (23).

Montane: Dziura-vall., on low vegetation (1);
Boczan, (1180 m), on the border of a forest (2);
Cyrhla (1000 m), on a dry pasture-ground (14);
, Zielony Staw Gasienicowy (1672 m), near the shore of the
: lake.

A common species in low-land living on the grass and other
plants on dry and on moist meadows, appearing often on arable
fields with various plants. In mountains it oceurs rarely.

Probably a cosmopolitan species, a little varying in some

localities.
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123. — Deuterosminthurus repandus (AGREN)

Submontane: Kasprusie, Krzeptowki, Chlabowki, on moist
meadows;

Montane: Strazyska-vall. (1100 m), on low vegetation;
Koécieliska-vall. (1150 m) on plants near to a stream;
Kopki (1180 m), on sunny clearing with abundant vegetation;
Mala Yaka-vall. (1000 m), on sunny clearing;

Suchy Zlebek-vall. (980 m) on grassy places.

Occurs on various plants on the dry, sunny meadows,
but also on moist ones; appears sometimes in great number
of specimens on arable fields with various plants. It lives
mostly in low-land, appears also in mountains, but generally
only in lower altitudes up 1500 m. — Distributed over whole
Europe, known also from other continents. Noted from the
mountains: Tatra, Beskides, Czarnohora, Ural, Caucasus, Alps.

124. — Deuterosminthurus bicinctus (KocH)

Montane: Mala fgka (1200 m), in a sunny clearing with exube-
rant vegetation (6);
Strazyska-vall. (1100 m), on the low plants (12);
Suchy Zlebek-vall. (1000 m), on the sunny places (5);
Kofcieliska-vall. (1300 m), on the terrain grown with
brushwoods (9);
Kopki (1180 m), on sunny clearing grown with various plants
(8)s '

Olezyska (1090 m), on sunny grassy meadow (10).

Lives generally on the exuberant vegetation of sunny,
dry localities or on terrains grown with brushwoods. In Poland
occurs mostly in low-land, and in mountains only in lower
altitudes (Tatra, Beskides, Pieniny, Czarnohora).

Distributed probably over the whole Europe, known from
Siberia and Caucasus.

125. — Heterosminthurus linnaniemii (STACH)

Submontane: Kasprusie, on moist peaty meadow (29);
Montane: Cyrhla (1000 m), on moist meadow near a house (39);
Kopieniec (1170 m), on the grass and low plants (18);
Valleys: Dziura (1000 m), Strazyska (1100 m), Suchy Zle-
bek (1000 m), Mala Laka (1100 m), KoScieliska (1000 —

1300 m), on low plants (many spec.);
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Pyszna-peak (1789 m), on grassy sunny places (16);
Valley Pigé Stawéw Polskich (Five Polish Lakes) (1700 m)
on an alpine meadow (3).

Occurs on grassy places, meadows, arable fields, in pro-
ximity of human settlements, but also far away from the settle-
ments in forests on low plants, on peat-moors and in mountains,
in the Tatra up to 1800 m alt.

Known at present only from Poland and neighbouring part of
Ukraina and Belo-Russia, occurs in the Carpathians (Tatra,
Beskides, Goree, Czarnohora).

126. — Heterosminthurus insignis (REUTER)

Submontane: Kasprusie, on moist meadow near a house (1);
Chiabéwki, near a house on moist peat meadow (4);

Montane: Strazyska-vall. (1100 m), on a moist meadow (21).

Species adapted to living on the water surface of small
water reservoirs, occurs generally in moist localities, such
as peaty meadows, on low vegetation of the lake-shores and
in Sphagnum of the moors.

Known from many European countries, mostly from the
northern and central part of this continent, probably also
from the U.S. America. Noted from all Scandinavia and
from High Tauern at 2500 m alt. (FrRANz).

127. — Sphyrotheca lubbocki (TULLBERG)

Submontane: Krzeptéwki, under loose bark of an old spruce-
stump (20);

Montane: Cyrhla (1000 m), in moss growing on an mouldy old
spruce-stump and on stones (3); under loose bark of a spruce
2);
(Klécieh'ska-vall. (1100 m), in mouldering timber (2);
Dziura-vall. (1050 m), under a stone (1).

Oceurs mostly under stones, loose bark of old tree-stumps,
in moss growing on the ground and on the rocks, in moulde-
ring timber and in the needle-litter in the forests.

Distributed widely over Europe, also known from Algeria
and from the mountains Tatra, Beskides, Gorce, Czarnohora
and Alps.
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128. — Allacma fusca (LINNE)

Submontane: Chlabéwki, on mouldering timber;

Montane: Cyrhla (1000 m), Jaszezuréwka (900 m), valleys:
Strazyska (1100 m), Ku Dziurze (1000 m), KoScieliska (1000—
1350 m), Chocholowska (1200 m), Roztoka (1250 m), Hala
Ggsienicowa, and many other places, under stones, loose
bark of trees, pieces of timber lying on the ground, on
mushrooms and low plants, in many specimens.

A common species living mostly in forests on trunks of
various trees, also under bark of tree-stumps. In proximity
of human settlements it is rarer. It occurs in lowland as well
as in mountains, but only up to the upper limit of forests.

Widely distributed over the whole Europe, noted from
U. S. America and North Africa.

129. — Sminthurus viridis (LINNE)

Submontane: Zakopane, Kasprusie, Krzeptowki; Jaszczurdéwka;

Montane: Cyrhla (1000 m), Kopieniec (1170 m), valleys: Strazyska
(1100 m), Dziura (1000 m), KoScieliska (1200 m), Chocho-
towska (1100 m), Mala Laka (1050 m), Biatej Wody (1160 m),
and others; Boczan (1200 m), Kopa Magéra (1600 m), Kopa
Krélowa (1650 m), Hala Gasienicowa (1600 m), Zielony
Staw (1672 m), Pie¢ Stawéw Polskich (1700—1790 m), Morskie
Oko (1406 m), Kasprowa Czuba (1913 m), Gladka Przelecz
(1994 m), Pyszna (1770 m), and others.. in many speci-
mens. /

A common species living in the proximity of human settle-
ments as well as also far from them on various plants. In the
Tatra Mts and in Czarnohora I have caught it up to 2000 m alt.,
also in the Alps it ascends to that altitude. — Distributed
over all Europe. It is registered also from America, Australia,
New Zealand, where it is probably imported with some plants.

130. — Dicyrtomina minuta (O. FABRICIUS)

Submontane: Chtabéwki, near a house on a moist meadow (7).
Montane: Cyrhla, under a stone (1).
v. flavosignata (TULLBERG)

Montane: Jaszczurowka (950 m) on plants (1);
Roztoka-vall. (1100 m), on Petasites (1);
Kofcieliska-vall. (1100 m), on plants (3); under pieces of
wood lying on the ground (5).

)
4
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Lives mostly on grass and other plants on meadows and
in gardens, but also under pieces of wood lying on the ground
and under stones, generally in low-land and near human
settlements. In mountains it appears more rarely and at not
too high altitudes. ,

A common species widely distributed over Europe, noted
also from northern Africa.

131. — Dicyrtomina ornata (NICOLET)
(= Dicyrtomina minuta v. couloni LINNANIEMI, 1912)

Submontane: Zakopane, under a piece of bark lying on the ground
near a forest (1);

Montane: Dziura-vall. (1000 m) on plants (1) + signata (2);
Kofcieliska vall. (1100 m), under pieces of bark lying on
the ground (1) + signata (1); .
Strazyska-vall. (1000 m), on Petasites, near a stream (1)
+ signata (1);

Chochotowska-vall. (1340 m), under a piece of wood (1);
Mala Laka-vall. (1200 m), under moist wood lying on moss
full of water (2) + signata (1). .

Occurs in Poland mostly in lowland on various plants
under pieces of wood lying on the ground and stones; it appears,
however, also in mountains, but mostly in single specimens
or in small numbers and only in lower altitudes.

Known from some European countries.

v. signata Stach
(= Dicyrtomina minuta v. signate STACH, 1919).

Submontane: Zakopane, under pieces of wood lying on the ground
(4);

Montane: Strazyska-vall. (1100 m), on various plants (35); on
very moist dead leaves (6); on Petasites (1);
Dziura-vall. (1000 m), on plants (2);
Koécieliska-vall. (1200 m), under pieces of bark lying on
the ground (3);
Mala Lgka-vall. (1050 m), on a mushroom (1); under a piece
of wood lying on very moist moss (1);
Suchy Zlebek-vall. (1000 m), under a branch lying on the
ground (18);
Roztoka-vall. (1200 m), on moss (1);
Czarny Staw near Koécielee (1620 m), on moraine in needle-
litter of Pinus mughus Scop. (1);
Pie¢ Stawéw Polskich (1700 m), in moss (1).

(Y
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Occurs mostly in moist localities on plants, under pieces
of wood and bark lying on the ground, also in dead leaves
and moss, more frequently in mountains than in lowland.
In mountains it reaches to higher altitude than the principal
form; in Tatra Mts it appears higher than the upper limit
of the forest, up to 2000 m alt.

Known from Poland, also from the southern slopes of the
Tatra Mts and Bast Carpathians.

132. — Dicyrtoma fusca (LUCAS)
Montane: Cyrhla (1000 m), under mouldering wood lying on
the ground (3); -
Dziura-vall. (1000 m), under stones (3);
v. medialis STACH, 1930

Koécieliska-vall. (1200 m), under pieces of moist wood lying
on the ground (1).

Lives in moist localities under stones and pieces of moulde-
ring timber mostly in forests of mountains and in lowland.

Distributed over all Europe, noted also from Siberia and
Japan.

133. — Ptenothrix atra (LINNE)

Montane: Mata Figka-vall. (1100 m), on mushrooms (5); under
stones (3);
Maty Zlebek-vall. (1000 m), on a mushroom in forest (1).

Occurs mostly in various forests on mushrooms, in dead
leaves and under stones and pieces of wood lying on moist

ground.
Distributed widely over the whole Europe.

134. — Ptenothrix leucostrigata STACH

Montane: Mala Laka-vall. (1180 m), under pieces of timber lying
on very moist moss (2).

Oceurs under stones, pieces of timber, dead leaves and
plant-detritus in moist localities.

Known at present only from Poland and Polesie (Belo-
Russia).
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Ordo Protura

135. — Eosentomon transitorium BERLESE
(= FEosenfomon armatum STACH)

Montane: Cyrhla (1000 m), under loose bark of an old spruce-
stump (1);
Suchy Zlebek (1050 m), in a sample of soil covered with grass
(13); and under stones (2);
Kobylarz (1450), in needle litter in region of Pinus mughus
Scorp. (2);
Skoruéniak (1250 m), in needle-litter in the forest (13);
Mata Y.aka (1150 m), in a sample of strongly frozen soil
(3 III .. 21);
Koécieliska vall. (1250 m) in needle-litter and soil (20);
Hala Gasienicowa (1560—1700 m), in samples of soil (6).
Lives in moist vegetable soil, in needle-litter, under stones,
rarely under loose bark of tree-stumps.
A common species wery widely distributed in Europe.

136. — Acerentomon dispar STACH

Montane: Cyrhla (1000 m), under loose bark of an old spruce
stump near the ground (2);
Kodcieliska vall. (1200 m), Kopki, in needle-litter (5), and
in moss (1);
Suchy Zlebek (1050 m), in a sample of soil (3);
Kobylarz (1450 m), in moss in region of Pinus mughus (2);
Skoruéniak (1250 m), in needle-litter in the forest (3);
Near Sobkowy-lake (1618 m), from a sample of moist soil
in dense Pinus mughus-wood (39);
Pig¢ Stawéw Polskich-vall. (1700 m), in needle-litter in
region of Pinus mughus Scop. (1);
Mata Lgka-vall. (1180 m), in a sample of strongly frozen
soil (3 III .. 2). -

Lives in moist vegetable soil, also in needle litter.
At present known from Poland only, generally from mon-
tainous land and mountains.

Ordo Diplura

137. — Campodea (Campodea) plusiochaeta SiLVESTRI

Montane: Cyrhla (1000 m), under loose dry bark of a spruce stump

(2);
Suchy Zlebek (1050 m), in mould under the loose bark of
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an old spruce-stump (1);
Kopieniec (1170 m), under a stone (1).
Occurs under stones, vegetable soil, and under loose bark
of trees.
Registered from some European countries.

138. — Campodea (Campodea) silvestrii BAGNALL

Montane: Cyrhla (1000 m), under loose bark of trees (4), from
moss growing on the bark of an old spruce-stump (3), in
moist forest under stones (7);

Kopieniec (1170 m), under stones (3);
Sarnia Skatka (1380 m), under stones (8);
Kokcieliska vall,, Kopki (1190 m), under a stone (1).

Lives under stones on moist vegetable soil, also under loose

bark of trees.
Noted from many Buropean countries.

THE CHARACTER OF THE APTERYGOTAN FAUNA OF THE
POLISH TATRA NATIONAL PARK

The preceding list of Apterygota found tn the Polish Tatra
National Park permits to define more stricly the character
of the fauna of this group of insects inhabiting that terrain.

This fauna ought be considered as a relatively rich since
it comprises 134 species of Collembola, then somewhat more
than the half of the number of species of this group known
at present from all Poland, a country well investigated in refe-
rence to this group of insects.

The Apterygotan fauna of the Polish Tatra National Park
approaches with the number of species that of the ,Parc na-
tional suisse* in Engadin. HANDSCHIN, in 1924, has found
in this park 95 species of the Collembola only, but after the
following studies of GISIN the number of species known from
that terrain is increased up to 120—130, so it is almost equal
to that from the Tatra. The identity of the species occurring
on both these terrains is, however, not concordant.

FRrRANZ, in 1954, enumerated from the North-East Alps
236 species of- Collembola. But that part of the Alps is appro-
‘ximately one third of the whole chain of those mountains,
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and comprises area of about three hunderd square-kilometer,
while the Polish Tatra National Park area is 172 km? only,
and while the High Tatra occupy 50 km?, in Switzerland there
are 29.000 of high mountains.

The climatic life-conditions in the wide and long range of the
Alps are and were for animals different than those in the small
Tatra Mts and the influence of the neighbouring south Medi-
terranean and the eastern xerothermic fauna considerable
greater. 3

The comparison of the Apterygotan fauna of the Tatra
Mts with that of the Alps may not be till now exactly accom-
plished. I mention, however, on many places of this paper
some remarks concerning the resemblances and differences
between the Apterygotan fauna of the Tatra and that of the
Alps.‘

The examined Apterygotan fauna of the Tatra Park consists
in most part of species distributed widely in lowland of all
Europe, especially in Poland and the countries neighbouring
to it.

There exist, however, some of such widely distributed
species, occurring also in the Alps, which in Tatra Mts are
wanting. To such belong for instance the superaquatic forms:
Ballistura crassicauda (TvrrB.) and Podura aquatica L.

Ballistura crassicauda (TULLB.) noted from Scandinavia,
Shettland, England, Scotland, Germany (Westfalen), Poland,
Hungary, Belo-Russia, environs of Moscow, Ural, north-
westhern Siberia (Obj-territories), was collected by CARL
(1901) in Alps in numerous specimens on the shore of Geneve-
lake and on the glacier Piz Mutter at 3100 m alt., and by
HANDSCHIN (1924) at 2650—3000 m alt. HaNDScHIN (1924)
regards it as a borveo-alpine animal, but the northern limit
of its distribution in Finland lies below 65° N. lat. and it lives
within a wide area in Europe in lowland.

Podura aquatica L., a common species and very widely
distributed over all Europe, North America (U.S. America,
Canada, Alaska) and North Africa (Algeria, Morocco), registercd
also from Siberia and low-land of Poland, occurs in the Alps
mostly in lower altitudes, but — according to HANDsCHIN —
is noticed also at 2500 m alt. (FFafler-Alps).

L4
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Also some of the terricole species occurring commonly in
the low-land of Poland, even in the territory of Podhale closely
adjacent to Tatra, known from the other ranges of Carpathians
and mountains of Europe are not found till now in Tatra
Park. For example: ;

Ceratophysella bengtssoni (AGr.) widely distributed especially
in the northern- and central Hurope, noted from Podhale
(Czarny Dunajec), in the Alps ascending up to 2500 m alt.

Hypogastrura manubrialis (TULLB.), a cosmopolite, living
in Podhale and on Czarnohora, known from Caucasus (1800 m
alt.) and in Alps ascending up to 3400 m alt.

Hypogastrura vernalis (CARL) occurring almost in all Europe
from Sweden down to the southern countries (Spain, Albania),
known from Podhale and from the Alps at 2500—3100 m alt.

Odontella lamellifera (AXELS.), a corticicole species known
from some countries of northern Europe, also Podhale, the
East Carpathians (Czarnohora) and Swiss Alps;

Onychiurus tuberculatus (MON.), a troglophile animal (caves
in Westfalia, Franconia and oth.), out the caves found in
Podhale, Gorece — and Pieniny-mountains, in the Alps occur-
ring up to 3000 m alt.;

Onychiurus serratotuberculatus STACH, occurring mostly under
stones in Podhale, East Carpathians (Czarnohora) and Alps
(1800 m alt.);

Metaphorura affinis (BORN.), distributed widely over Europe,
known from Podhale, Styrian Alps and Bulgarian mountains;

Xenylla brevicauda TULLB., living generally in moss and
needle-litter in northern Europe (Sweden, Finland), as well
as in Podhale and the Alps;

Xenylla planipila StAcH, known from some HKuropean
countries, occurring also in Podhale and the Alps;

Proisotoma minuta (TULLB.), a cosmopolite, living someti-
mes even in human dwellings under flower-pots, occurring
also in Podhale and the Alps (1700 m alt.).

Also some other species of Collembola.

But the most astonishing and interesting is the fact of
the lack in the Tatra National Park of the species of the fa-
mily Machilidae. Of this group of Apterygota occur.in Poland
some species, namely besides the halophil Petrobius brevistilis
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(CArp.), also Dilta hybernica (CARP.), Trigoniophthalmus alter-
natus (SILV.), Lepismachilis feminata STACH, Lepismachilis
notata STACH and Machilis hessei STACH.

The fundamental part of the Collembolan fauna of the
Tatra Polish National Park is constituted of 94 species living
also in lowland of Poland and many localities of Europe. It
is 70,15°/, of the whole fauna of this group of insects known
till now from the territory of the Park.

Save:

Onychiurus denist STACH, -

Anurida pseudogranaria STACH,

Lntomobrya arborea TULLB.,

Arrhopalites caecus (TULLB.),

Sminthurinus bimaculatus (AXELS.),

Heterosminthwrus linnaniemii STACH,

Dicyrtoma ornate (NIC.),

Ptenothriz leucostrigata STACH,

the same group of Collembola occur also in the Alps, espe-
cially in North-East Alps—after the list given by FrANzZ (1954).
Some of the wanting species as Entomebrya arborea TuLLB. Ay-
rhopalites caecus (TULLB.) and Dicyrtomina ornate (N1¢.) should
be probably still found in the Alps.

The remaining part of Co]lembolfm fauna of the Tatra
Park I divide into four groups:

. The species occurring chiefly in the mountains, thus
also in the Park, but here and there appearing also in hilly
land of Poland and other territories;

2. The true' montainous species living in the mountains
of Central Europe;

3. The boreo-montane sgpecies;

4. The endemite species of the Tatra.

In the first group I include: :

Tetrodontophora bielaneksis (WAGA), occuring chiefly in
mountains (Sudetes, Tatra, Gorcee, Plenlny, Beskides, Gorgany,
East Carpathians, Cracovian Jurassig, \Wle,tokrzy.skle -moun-
tains, environs of Vienna, North-East Alps and Velebit), but
brought down by the water in lowland, living also in highland
of Poland.

Anurida hevophthalmica STACH, more abundant in the
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mountains (Tatra, Beskides, Czarnohora), but known also
from lowland (Myszkéw, distr. Zawiercie).

Neanura parva STAcH, living in Tatra, Cracovian Jurassig,
North-East Alps, also in lowland of Poland (Czarny Dunajec,
Kochanéw near Krakéw, Ortowiny ad Xagéw) and Hungary.

Thaumanura carolit (STACH), occurring generally in moun-
tains, but only in median altitudes of the Carpathians (Tatry,
Gorce, Beskides, Pieniny, Czarnohora) also Rila, Borsony
Mts, Velebit, North-East Alps and hilly-land of southern Po-
land, Slovakia, Hungary.

Lathriopyga conjuncta STACH, living in the mountains

mostly in median altitudes (the Carpathians, Alps, Velebit,
Rila), but also widely distributed in low-land of Europe.

Xenylla schillei BORN., known from mountains (Tatra,
Beskides, East Carpathians, North-East Alps) also from lowland
of Slovakia.

Pseudachorutes corticicolus (SCHAFE.), known from the Car-
pathians (Tatra, Beskides, Czarnohora) and the Alps, but
also from lowland of Poland, Germany. France, Great Britain,
Scandinavia. '

Folsomia muliiseta STACH, a mountainous species going
up to the highest altitudes in mountains (the Carpathians,
Caucasus), but appearing sometimes in lowland in nearness
of mountains. In North-East Alps as form Folsomia multiseta
dives STACH.

Hydroisotoma - schéifferi (KRAUSB.), a cold-loving animal,
known from.the Tatra, Czarnohora, Alps, Caucasus, also in
low-land of Europe and North America.

Isotoma_hiemalis SCHOTT, a true winter animal, ascending
in summer high in mountains (Tatra, Gorce, Alps) appearing
in lowland of North- and Central Europe in winter time on
the snow. :

Orchesella bifasciata Nic., known generally from mountains

Burope (the Carpathians, Harz, Alps, Crimea, Caucasus),
but also not rare in hilly-land of Central Europe.

These 11 species make 8,21°/, of the whole fauna of' the
Colembola of the Park. Only one of them viz. Anwuride
hexophthalmica StacH is till now not known' from the
Alps.
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In the second group of the mountainous Collembola of
the Tatra Park I include such species which in Poland and
in other countries occur in mountains only. Some of these
species are known till now only from two neighbouring chains
of mountains, from the Sudetes and Tatra, or the Tatra and
Bast Carpathians (Czarnohora), or also Tatra and the Alps.

Micranurida hasai KSEN., a species living in the mediocre
altitudes of the mountains (Tatra, East Carpathians, Alps).

Micranurida anophthalma STACH, known till now from
the Carpathians only (Tatra, Czarnohora), perhaps an endemite

species of the Carpathian-chain of mountains.

Friesea albida STACH, a typical mountainous species occur-
ring in higher altitudes of Tatra (1650 m), Czarnohora 1350—
1700 m) and Alps (1900—2600 m).

Hiypogastrura crassaegranulata (STACH), an element of
the fauna of high mountains (Tatra 1200—2306 m, Slovakian
mountains, Caucasus 3600 m), living in a little modified forms
in a cave in Slovakia and in one in Bavaria.

Hypogastrura monticola STAcH, a winter animal living
only in mountains (Tatra 1400—2100 m, Alps).

Folsomia inoculata STAcH, living genemlly in the forests
of the mountains (Tatra, Czarnohora, Caucasus).

Folsomia montigena STACH, known at present only from
Tatra, North-East Alps and mountains of Crimea (Alushta).

Tetracanthella brevifurca SrtacH, till now known from
Tatra (1500—1700 m), more abundantly appearing in the
Sudetes (1250—1425 m).

Tetracanthella carpatica STACH, a Species found at present
in the long Carpathian-chain of mountains, in their higher
ridges, namely in the Tatra and far away from these on the
opposite end in the Transsilvanian Alps (Retyezat mountains);
perhaps an endemite species of the Carpathians.

Subisotoma variabilis GIS., a species known at present
from the Tatra and Swiss Alps only.

Proisotoma recta STACH, living in the Tatra in 900—
2306 m altitudes, in the Central Alps found in one locality.

Pseudisotoma 'monochaeta (KO0S), a species occurring in
higher altitudes of the mountains of Central and Southern
Europe, noted from Tatra (1100—2200 m), Czarnohora (1450—
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1800 m), Bulgarian mountains and East Julic Alps (2350—
2580 m).

Isotoma pseudomaritima STACH, an animal living only in
the mountains generally in the moss, in Tatra from the foot
of these mountains up to the highest summits, further in Beski-
des, Czarnohora and Alps.

Lsotomurus palliceps (UZEL), occurs only in higher mountains
of Central Europe, above forest-line going as high as the sum-
mits of the mountains. It is registered from the Sudetes, Car-
pathians (Tatra, Czarnohora), the Swiss and North-East Alps,
perhaps also from the Bast Julic Alps.

Orchesella alticola UZEL, a Species living in higher chaing
of mountaing in Europe (Sudetes, Tatra, Alps, Bast Car-
pathians.

Orchesella luteoviridis STACH, occurring generally in moun-
tains at higher altitudes (Tatry, Czarnohora, Alps).

This group of species makes 11,94°/, of the whole fauna
of the Collembola known from the Tatra Park. Of these 16
species, considered as true inhabitants of the mountains, 4, na-
mely Micranurida anophthalma STACH, T'etracanthella bremfurca
StacH, Tetracanthella carpatica STACH and Pseudisotoma mo-
nochaeta (Kog) are not found at present in the Alps.

As boreo-montane species are considered:

Morulina verrucosa (BORN.), a species inhabiting the long
Carpathian-range of mountains from Roumania up to the
eastern Sudetes and, heré and there, in sSome neighbouring
parts of hilly-land. Indeed it does not occur in northern and
other European countries, is, however, very related to Mo-
rulina gigamtea (TULLB.) widely distributed in the area from
arctic Ural over Siberia up to Alaska.

Xenyllodes armatus AXELS., occurring in the Sudetes,
Tatra, Austrian- and Swiss-Alps, Finistere (France) and the
Scandinavia and Ireland.

Hypogastrura aequepilosa STACH, living generally in moun-
tainous forests (Beskides, Tatra, Czarnohora, Cracovian Ju-
ragsie, vicinity of Swietokrzyskie-mountains in Poland and
the Alps), known also from Spitsbergen. :

Tetracanthells wahlgreni AXELS., widely distributed circum-
polarly (Scandinavia, Spitsbergen; Bear island, East-and West
‘Acta, Zoologica nr 1. 5
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Greenland, North Canada) also in mountains of Europe (Su-
detes, Tatra, Beskides, Pyrenees), but wanting in the Alps.

Pseudanurophorus binoculatus KsEN., found till now in
Central Europe only in mountains (Sudetes, Tatra, Czarnohora,
Pop Ivan, Swiss-and North-East Alps) and northern part of
Europe in Swedish Lapland.

Agrenia bidenticulata (TULLB.), very widely distributed
circumpolarly (Lapland, Kanin, Spitsbergen, Bear-isl., King
Carl’s-isl., Franz Joset’s-isl., White-isl., Ob-river, Talmyr,
Tscheljuschkin, Hopen-isl., West Greenland) and in nothern
countries of Europe. As inhabitant of mountains it is regi-
stered from Harz, Vogeses, Sudetes, Tatra, Alps, Julic Alps,
Sierra Morena in Spain, also from Rocky Mts in North America
and mountains of Japan.

Vertagopus westerlundi (REUT.), living in Scandinavia and
in Central Europe only in some high moutains as Alps, Bastern
Sudetes and higher chains of Carpathians (Tatra, Gorce,
Czarnohora).

Isotoma fenmica (REUT.) known from all countries of Scan-
dinavia and the mountains of Central Europe (Tatra, Cracovian
Jurassic, Czarnohora, and Alps).

Tomocerus minwtus (TULLRB.), occurring innorthern countries
(Scandinavia, Kanin, Novaja Semlja, Siberia), and in some
moutains of Central Europe (Sudetes, Tatra, Pieniny and
Swiss Alps).

These nine species found in the fauna of the Tatra, and
barring Morulina verrucoses BorN. and Tetracanthella wahlgreni
AxErs. known also from the Alps make 6,72°/;, of the whole
fauna of the Collembola of the Park.

The smallest is the number of the Collembola which in the
Tatra represent the endemite species. They are:

Friesea octooculata STACH,

Hypogastrura tatrica (STACH),

Hypogastrura breviempodialis (STACH),

- Megalothoraz aquaticus STACH,
what makes only 2,98¢/, of the Collembolan fauna of the Tatra
Polish National Park.. :

Summing up, the fauna of the Collembola of the Polish
Tatra National Park with its 134 species it must be defined
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as composed in its greater part (70°/;) of the species ocecur-
ring also in the lowland of Poland, but differing from that
by the presence, in 30°/,, of species charactellstlc for the moun-
tains .of Europe.

.

THE ZOOGEOGRAPHICAL ANALYSIS OF THE APTERYGOTAN
FAUNA OF THE POLISH TATRA NATIONAL PARK

The very ingufficient knowledge of the Apterygotan fauna
of some countries of Europe, especially of the eastern ones,
and almost total ignorance of this fauna from the very exten-
gsive area of the Central Asiatic continent do not permit to
achieve the more exact zoogeographical analysis of the fauna
of this group of insects in the Polish Tatra National Park.

At most the Apterygotan fauna of the Park may be com-
pared with that northwards from the Tatra lying territory of
Scandinavia, in which this fauna can be considered as relavi-
vely well examined.

From the Collembola, a better known group of Apterygota,
are registered till now in Poland 232 species, without counting
the varieties of these species. The Collembolan fauna of Finland
is composed of about 170 species, that of the Sweden appro-
ximately of the same number, that of Norway of about 120,
and of the Lapland about of 80.

On account of species represented in the fauna of these
Scandinavian countries this fauna does not differ very much
from that of the lowland of Central Europe and Poland, it
seems to become only gradually poorer with the advance to
the North.

For the nearer comparison of the Collembolan fauna of
the Polish Tatra National Park with that of the Scandinavia
I have chosen the fauna known from the mountains lying
in the Swedish Lapland northwards from polar-circle. This
fauna was studied by ScmOTr (1893), AcREN (1904), and
WAHLGBEN which in 1919 has given the list of 65 species of
Collembola known at this time from Sarek Mts and some other
Laplandian mountains (Lycksele, Lule, Torne). }

. The further studies over the Collembolan fauna of the

5*
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territory of Swedish Lapland has undertaken AGreLry, and
the results of his exact studies he has published in 1941. The
terrain of these studies was chiefly the Abisko National Park,
partly also the Sarek National Park and the chain of Kebne-
kaise mountains.

As we are interested principally with the,k knowledge of
the Apterygotan fauna of the mountains, we compare here
the better known fauna of the mountains of Sarek- and Abisko
National Parks with that of the Polish Tatra National Park.

The Sarek Mts occupy the area of about 2000 km? and are
abundant in glaciers (about 100) and some summits reaching
up to 2000 m altitude. The Sarek Park lies at 67° 10° northern
latitude. The upper limit of the forest in the mountains of
the Park runs about at 800 m alt.

Abigko lies higher northwards on the southern shore of
Tornetrisk-lake (68° 21'), surrounded from South, East and West
by the mountains of 1100—1804 m alt. Between the summits
Karsonjuonje (1182 m) and Kierona (ab. 1700 m) lies a valley
with a small lake Abiskojaure which, with a part of the mount
Njulja (1199 m) and Tsasinnjaskatjakko (1804 m), compose
the proper Abisko National Park. The upper limit of the forest
lies here at 600 m altitude.

The Collembolan fauna of the Sarek- and Abisko Parks,
registered at present, contains 73 species of which 55 are com-
mon for both these parks; 3 are known from the Sarek Park
only and 15 from the Abisko.

By comparison of this fauna with that of the Polish Tatra
National Park we find that 5@ species are common in these
three groups of mountains; 9 other species are wanting in the
Tatra Park, but not in the lowland of Poland; 14 species,
however, are unknown from Poland and Tatra.

 The are:
Hypogastrura sahlbergi (REUT.),
Hypogastrura lappowica (AXELS.),
Hypogastrura longispina (TULLB.),
Xenylla mucronata AXELS.,
Anurida granaria (N10.),
Anurida alpina AGRELL,
Folsomia brevicauda AGRELL,
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Folsomia fimetaroides (AXELS.),
Folsomia microchaeta AGRELIL,
Proisotoma borealis AXELS.,
Proisotoma abiskoensis AGRELL,
Lsotoma propinqua AXELS.,
Pseudosinella octopunctata (BORN.),
Sminthurides signatus (KRAUSB.).

To the species enumerated in this list should be remarked:

Some of these species such as Hypogastrura lapponica
(AXELS.), Anurida alpina AGRELL, Folsomia brevicauda AGRELL,
Folsomia microchaeta AGRELL, Proisotoma abiskoensis AGRELIL
and Proisotoma borealis (AXELS.), known till now almost from
the Lapland only, seem to be endemite forms of the high
North.

A part of the species belongs, judging from the data of
their distribution, to the cosmopolites or more probably are
incorrectly determined in some cases. So:

Ceratophysella longispina (TULLB.), described by Tullberg
(1876) from Novaja Semlja and mentioned afterwards from
many arctic localities (Spitsbergen, Franz Josef-land, Scandi-
navia, Kanin, Siberia, Iceland, East Greenland) is noted also
from England, Ireland, France, Swiss Alps, South Africa,
North America, Argentine, New Zealand and the Antarctic.

Xenylla mucronata, AXELs. described from Finland, is
afterwards noted from the Russian SSR (Moscow) NE-Alps,
Costa Rica, Australia.

Pseudosinella octopunctata (BORN.) is noted from Finland,
Norway, Germany, Slovakia, Hungary, Switzerland, France,
Albania, Italy, Libia and Costa Rica.

Anurida granaria (NIc.) mentioned from Secandinavia,
Spitsbergen, Franz Josef-land, Jan Mayen-isl., Siberia, Green-
land, but also from Belgium, France, Tyrol, Switzerland, Slo-
vakia, Spain.

Not entirely certain are the determinations of:

Isotoma propinqua AXELS. which is noted from Scandinavia
and Spain;

Sminthurides signatus (KRAUSB.) registered from TFinland,
~ Germany and the U.S. America.

Two latter species Hypogastrura sahlbergi (REUT.) and
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Folsomia fimetarioides (AXELS.) belong — if correctly identi-
fied — to the group of boreo-alpine animals, perhaps in the
true sense of this term, as both these species are noted from
the high North and the Alps, but not from the Tatra Mts.

Hypogastrura sahlbergi (REUT.), living mostly in very
moist moss is noted from Lapland, Finland, Reval, Germany
(Wetzlar) and in the Swiss Alps ascending up to 2650—3298 m
altitude (HANDSCHIN).

Folsomia fimetarioides (AXELS.) was found in Finland,
Reval and in Switzerland (Lausanne). ‘

Still greater number of the Collembola living in the Polish
Tatra National Park are wanting in the fauna of the moun-
tains of Sarek- and Abisko-Park. Of this number 48 live in
the Poland also in lowland, following 11 (enumerated on the
p. 63) occur mostly in the Tatra, but also here and there in
lowland, further 16 (p. 64) are the proper species of the moun-
tains, 5 forms from the group considered here as boreo-montane
element and 4 endemites of the Tatra.

Summing up:
Species common for the Tatra and mountains of Sarek-

Abisko Pagk ares. & & oo 5 B0
Species living in the Tatra, but wanting in mountains
of Sarek-Abisko Park are. . . . . . 84
134
Of the 84 species wanting in these Laplandian mountains are:
endemite forms . . . . . . 4
boreo-alpine forms. . . . . b
montane forms . . . : . . 16
chiefly montane forms . . . 11
chiefly lowlands forms . . . 48
34

In per cent the Polish Tatra National Park has with the
mountains of Sarek-Abisko Park 37,36°/, of the common
species of Collembola, and 62,64°/, such forms which are wan-
ting in these Laplandian Mts.

The Collembolan fauna of the Laplandian mountains is
then in comparison with that of the Tatra distinetly poor.
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It we reach by the examination of the northern fauna of
Collembola still further northwards to the territory of the
Spitsbergen-islands — the fauna of which is relatively suffi-
ciently known — we find among 29 species noted from these
islands 20 which occur in Poland (16 occurring in the Tatra),
and 27 in the fauna of Scandinavia, then only 2 species Ony-
chiurus arcticus (TULLB.) and Hypogastrura tullbergi (SCHAFF.)
are up till to-day not remarked from Scandinavia.

The number of the species of Collembola - which inhabit
the high North of Europe and do not live in Poland is then
relatively small, restricted about to 25 species.

It does not say, however, that the fauna of the Tatra and
the Poland was in ancient times not under the faunistic
influence of northern conditions, and that there do not exist
in this fauna at present the elements of which the proper na-
tive country is the arctic area, then the territory of the Eu-
rope and Asia lying northwards from the northern Polar
circle.

The accurate assignment of such elements is, however,
difficult and not in all certain as this arctic fauna closed some
o little different types, namely the circumpolar, boreal and
boreo-montane ones. We ‘have, however, up to-day still very
insufficient knowledge of the Apterygotan fauna of the arctic
Asia and America. E.g. from the whole northern Siberia
are known at present only about 45 species of Apterygota.

The difficulty in the assigning of the proper elements of
arctic fauna lies also in the fact, that some of the species very
widely distributed to-day in the Holaretic belong to the group
of the cosmopolitans which might be introduced by the man
just now in the high North which in reality is not their native
country. '

Also some of the proper holarctic Apterygota transported
in other localities appear after longer time and over the influence
of various life-conditions some changes in their primary cha-
racteristics, and in that case to resolve a doubt, whether such
a little morphologically modified forms are only the geographi-
cal varieties or still various good species. It depends upon the
subjective consideration of the examiner.

The more certain primary arctic elements in the Aptery-
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MORULINA GIGANTER /TULLB /
MORULINR VERRUCOSA /BORN / /
MORULINR MACKENZIANAR  HRMM Pl
MORULINA THULENSIS HAMM. / %
MORULINR NUDA CASSAGN
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Distribiition of species of the genus Morulina (BOrRNER).

gotan fauna of the Tatra may be sought only among the spe-
cies of the boreo-montane group.

To such very interesting species belongs before all Morulina
verrucosa. BORN., a species which live only in the whole chain
of the Carpathian mountains. Of the genus Morulina BORN.
was known up to not long ago only one another species Mo-
rulina gigontea (TULLB.). This species inhabits a very wide
area from the arctic Ural over the northern territories of Ob-
Yenisey-Lena-rivers up to the seashore of Alaska (St. Paul-isl.,
Bering-sea). In the last time H. HAMMER (1953) has found
in environs of Mackenzie-delta and some other localities of
northern Canada two further species, Morulina mackenziana
Hamy. and  Morulina thulensis HAMM., and CASSAGNAU
(1955) has described from Oregon Morulina nuds CASSAGN.
The species of the genus Moruline BORN. are then inhabitants
of the very wide circumpolar area. This wide arctic inhabita-
tion-area of the genus Morulina BORN. is interrupted only
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in the area of the whole northern Europe and arctic islands
up to Greenland inclusively. Instead, along the Carpathian
chain of mountains from Roumania up to the Sudetes, extends
a territory inhabited by Morulina verrucosa (BORN.).

The Asiatic Morulina gigantea (TULLB.) and the Carpathian
Morulina verrucosa BORN. bear 50 a great resemblance to each
other that they are doubtlessly nearly related, and derived
from one common ancestor. It seems then very probably that
the northern glaciers have dislocated in the Pleistocene period
the ancestors of Moruline gigantea (TULLB.) in the tercitory
lying more southward, to the foreland of the Carpathians.
Here Morulina remained also already after the retreat of the
glaciers, and submitted to other life conditions, was modified
in some body-marks during the long time and of many gene-
rations, so that the Carpathian forms Morulina verrucosa
BOrN. differs nowadays from its northern Asiatic relative
Morulina gigantea (TULLB.).

Also the other species Tetracanthells wahlgreni (AXELS.)
very widely distributed in the North from Scandinavia and
Spitsbergen over Britanny, Iceland, Greenland, up to northern
Canada appears in central Europe restricted in its distribution
to the mountains, Sudetes, West Beskid and the Tatra. It had
also not advanced more southward, and is not found in the
Alps. It must be considered in the Tatra similarly as Mo-
rulina verrucosa BORN., as an element of the arctic fauna and
a relic from the glacial phase of the Pleistocene.

Not known from the Alps is also Tomocerus minutus TULL.
a circumpolarly widely distributed species, remarked from
Scandinavia, Kanin, arctic Ural, Novaja Semlja, Siberia,
northern Canada, and in Buropean mountains occurring in
the Sudetes, Tatra, Pieniny, Czarnohora and noted from
Mount Morvan, France.

There are much more species belonging very probably to
the primary arctic fauna which have invaded more widely
in to southern regions of Europe and were not restricted to
the Tatra Mts only. Such are for example:

Agrenia bidenticulate (TULLB.) widely distributed circum-
_polarly (Lapland, Kanin, Spitsbergen, Bear-isl., King Carl’s-
land, Franz Josef’s-land, White Island, Ob-river, Talmyr,
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Distribution of the species of the genus Tetracanthella ScHoTT.

Tcheljuschkin, Hopen-isl., and West Greenland). Southward
from the polar-circle the territories of its inhabitation reach
indeed widely South in western and central Europe, down
to Spain and Yugoslavia, but these habitat-territories are still

" strongly interrupted and restricted only to the mountains,
mostly only to high mountains, namely these of Scandinavia,
Britanny, Harz, Vogeses, Sudetes, Tatra, Alps, Julic Alps
and Sierra Morena in Spain. In North America its distribution
is still more restricted, namely only to the Rocky Mts and
running along this high range of mountains from British Co-
lumbia southwards to the Wyoming and Colorado. From the
eastern part of the Asia is noted Agrenia bidenticulata (TULLB.)
from Japan (Japanese North-Alps).

To the primary arctic fauna belong probably also some
species which invade not as widely to the North as the pre-
ceding ones or are till now still not found in all arctic loca,hues
For example:
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Hypogastrura aequepilosa STACH, caught in Spitsbergen,
and in mountains of Central Europe widely distributed (Tatra,
Beskides, Cracovian Jurassic, Swietokrzyskie-mountains, Czar-
nohora, Styrian Alps). :

Micranurida hasai KSEN. noted from Iceland, northern
Canada, Greenland, from the Tatra, Alps, BEast Carpathians.

Isotoma fennica (REUT.) occurring in Scandinavia and in
Central Europe in mountains only (Tatra, Czarnohora, Cra-
covian Jurassic, NE-Alps).

Vertagopus westerlund: (REUT.) living in Scandinavia and
in Central Europe only in some high mountains (Tatra, Gorcee,
Sudetes, Czarnohora, Alps').

Xenyllodes armatus AXELS. remarked from Spitsbergen,
Finland, Iceland, northern Canada, Alaska, occurs in Central
Europe in mountains (Sudetes, Tatra, Austrian-and Swiss-
Alps, Lidnice CSR, Finistére, France).

A species which was perhaps primarily a montane animal
of Central Europe and just later, probably in Pleistocene
time had gone to the North is Pseudanurophorus binoculatus
K8EN., known from Central Europe only from mountains,
namely the Swiss-and Styrian Alps, also from Sudetes, Tatra,
Eagt Carpathians and in North from the mountains of Swedish
Lapland and Iceland. While the specimens of Pseudanurophorus
quadrioculatus TORNE (1955) from Tyrol have still 2 eyes on
each side of the head, the Pseudanurophorus binoculatus KSEN.
from the Tatra has one only eye on each side of the head,
 the Laplandian Pseudanurophorus binoculatus var. lapponicus
AGRELL has the body-pigment in the eyes only, and the spe-
cimens of Pseudanurophorus binoculatus var. inoculatus BODV.
(1957) from Iceland are totally devoid of the pigment and
blind. It seems to be an interesting case of the gradually dis-
appearance of the pigment and the eyes in a species.

It is unquestionable that some elements of the Mediterra-
nean fauna have entered into primary fauna of the Alps and
remained there up till to-day in their former or more or less
greatly modified forms. Some of these elements have also
doubtlessly advanced still more northwards as well into the
. territories of lowland as of the mountains. Over the Moravian
hill-land and the Hungarian and Slovakian mountains they
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have come also to the Tatra. It is, however, very difficult
to show at present which of them should be considered as
belonging to the elements of the primary southern fauna.

To such primary alpine Submediterranean forms belong
perhaps in the Tatra Park species known at present only
from the Alps and Tatra, e. g. Hypogastrura monticola STACH,
Friesea albida STACH, Subisotoma variabilis GISIN and others.

Uncertain and at any rate very weak is the influence of
the Pontian f#una on the Apterygotan fauna of the Polish
Tatra National Park. The elements of the Pontian fauna espe-
cially of the Ponto-alpine type occur in Central and East
Europe principally in lowland on ‘xerothermic terrains with
the steppe-flora, but also in mountains.

I refer to this type of elements in Apterygotan fauna of
the Tatra Park such species which are known at present also
from the Hast Carpathian mountains. Some of these species
occur also in the North-East Alps, in which mountains the
fauna was subjected to greater influence of the xerophilous
fauna from the neighbouring Hungary.

So of the 23 species known at present only from the Czar-
nohora-ridge of the East Carpathians 7 species may be enume-
rated which belong probably to the elements of the Ponto-
alpine type and live also in the Tatra and Alps.

Onychiurus granulosus STACH, oceurring also in Hungarian

Mts (Bakony) and Bulgarian Mts,
Thawmanwre carolis (STAcH), living also in mountains of
Roumania, Bulgaria, Serbia and Julic Alps,
Lathriopyge conjuncta (STACH), known from mountains of
Slovakia, Hungary, Bulgaria, Julic Alps,

Folsomia inoculate STACH, occurring also in Caucasus,

Folsomia multiseta STACH, noted from Caucasus,

Xenylla schillei BORN. known also from Beskides.

Common to fauna of Czarnohora and Alps, but not occurring
in the Tatra are 5 following Pontian elements:

Owychiurus bureschi HANDSCH., known also from the Bul-

garian Mts,

Bilobella, aurantiaca (CAR.), living also in Italy,

Friesea denisi KSEN.,

Folsomia sensibilis KSEN.,
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Isotomurus alticolus (CARL).

Only one species Pseudisotoma monochatea (Kos) of the pro-
bably Pontian fauna living in Czarnohora Mts is known also in
the Polish Tatra National Park.

SOME REMARKS ON THE HISTORY OF THE APTERYGOTAN
FAUNA OF THE POLISH TATRA NATIONAL PARK

The fauna of the Apterygota has occupied doubtlessly very
early the Tatra and its character during the Middle and Upper
Pliocene period was in its composition of species perhaps
somewhat similar to the type of the fauna inhabiting the
terrains of the present south-eastern Asia. The woods of the
similar type have covered then the slopes of the Tatra. But
also at that time begides the fauna characteristic for the woods
and that associated by the necessaries of their life with the
wet and fertile humus-soil, has existed certainly a group of
other species living at the greater altitudies of the Tatra,
the forms of the montane type.

If of this ancient fauna of Apterygota are remained up till
to-day the generations of some species we do have no proof.
It may at most suppose that one or the other of the represan-
tives of this ancient fauna of the Tatra lives to-day in these
mountains. Such a species is perhaps Tetrodontophora biela-
nensis (WAGA). It is a monotypical species of the genus Te-
trodontophore REUT., having only a single relative in Homa-
loproctus sauteri BORN., also a monotypical species of its genus.
By its in Europe strongly restricted small habitation-area,
namely to the mountains of Eastern Europe (Sudetes, Car-
pathians, Velebit), and also by some relatively primitive body
features Tetrodontophora bielanensis (WAGA) seems to belong
to the elements of the old fauna. To such species may be
referred perhaps also Thauwmanura carolit (STACH), a mono-
typical species of the genus Thauwmanwra BORX., living in
the mountains of Eastern Europe. g

To the elements of the ancient fauna of the Tatra belong
perhaps also the species which live at present also in the high
mountains of the southern Asia far from the human settle-
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ments as e.g. Sminthurides aquaticus (BOURL.), noted by
DENIs (1936) from Kashmir (Kyam, 4763 m alt.). :

..+ A great devastation in this primary fauna of the warm
Pliocene climate and many changes in its composition was
done doubtlessly by the Pleistocene glaciations.

At that time various were the causes of the change of this
fauna in the Tatra. The principal one was the descend of the
woods from the slopes of the Tatra which in glacial phases
were covered by high layers of the snow, and also the driving
out of the woods by the glaciers from the valleys and rock-
kettles of these mountains. The species of Apterygota depended
by the manner of their life on the trees, before all the corti-
cicole. species living under the loose bark of various old moul-
. dering tree-trunks were forced to follow the trees also in the
lowland. ,

Many of other differently feeding species had not to go
very far from the foot of the Tatra as we take into conside-
ration that many species of the Apterygota, especially belon-
ging to the moss-fauna live also to-day not much distant from
the glaciers, e.g. in Laplandian mountains, Greenland or
Spitsbergen, and appear there even in a great abundance of
the specimens.

Another cause of the change of the old fauna of the Tatra,
namely of its primary composition, was the invasion of the
northern glaciers, which in some phases of the glaciation have
reached widely in the territory of Poland, coming near almost
at the foot of the Beskides and the Tatra Mts. Between these
northern glaciers and those going out from the valleyes of
the Tatra remained relatively very small and narrow ice-free
area, on which must have lived the fauna drived away from
the Tatra, together with that of the arctic and northern type
retreating before the northern glaciers pushing - forwards.
It has given the ground for the mixing and exchange of some
elements of both these faunae. On the place of some southern
forms, which have not lived trough the cold times unadvanta-
geous for their life, have entered the fauna of Tatra some new
species preferring the cold climate of the North.

Not without significance for the composition of the Aptery-
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gotan fauna of the Tatra were also the wide overflows of the
terrain at the foot of the mountains as well during the gla-
ciations as well as also after the melting of the glaciers. The
extensive peaty swamps which have remained during long
time after the retreat of the overflows were an obstacle for
some species in their succeding return in the Tatra.

There were 3—4 periods of the glaciation in the Tatra accor-
ding to the opinion of the glaciologists, separated one from
another by the interglacial phases persisting many thousand
years each.

At the end of each glaciation the ice-free area lying between
the retreating northern ice-masses and the melting glaciers
of the Tatra began gradually to increase. This small area
neighbouring the glaciers was at first grown only with the
arctic or subarctic vegetation and inhabited by the fauna
of such a climate. But this territory free from ice became
more or more wide, the climate warmer, and on the place
of the primary vegetation and fauna characteristic for -the
tundra began to return the forests and the exuberant vegeta-
tion, and together with them also the survived elements of
the fauna of warmer climate. Under the influence of the onco-
ming higher temperature and aridity, many elements of the
northern fauna have perished, and only such animals and
their following generations were survived, which have returned
to the high North, to their primary and proper territories of
habitation, and also those which have found shelter in the
. higher altitudes of the Tatra. This way had arise in the fauna
of the Tatra a group of boreo- montane species which elements
live at present in these mountains and in lowland of the North.

It is not known, however, which elements of the Pliocene
fauna of the Apterygota have survived the glaciation and which
returned to the Tatra. We may only suppose with great pro-
bability that the number cf these elements was already smaller
than that before the glaciation.

We have also no knowledge if during the following inter-
glaciations have returned to the Tatra constantly the same
elements of the fauna which have inhabited these mountains
during the first interglacial time. Algo if the boreo-montane
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group of Apterygota were introduced into Tatra during the
first interglacial or during one of the following ones and in
which number of species.

Many details referring to the history of the Apterygotan
fauna of the Tatra will remain never cleared up. We may at
most try to explain only some details of this history.

The lack in the present fauna of the Apterygota of the
Polish Tatra National Park of any species of the Mackzlzdae
and Lepismatidae is striking.

In the Eocene amber are preserved many species of the
Machilidae. The remains of the represantives of these Aptery-
gota from the following geological periodes are wanting. At
pregent to the family Machilidae belong many species which
are widely distributed over all continents. Many of them live
also in Burope, especially in Mediterranean faunistic area,
many, however, also in the Alps, reaching up to the highest
summits of the mountains. In the Polish Tatra they are entirely
wanting although in the neighbouring mountains Goree and
Pieniny there occurs the species Lepismachilis notata STACH,
common also on the terrain not very distant (about 17 klm)
from the foot of the Tatra.

. Also some species of Collembola which live in their near
vicinity and occur in the Alps and other mountains of the
Poland and Europe are not found in the Tatra Park either. Such
are for example the species of the genus Odontella SCHAFF.,
Choreutinula PAcLT, Subisotoma STACH, Bellistura BORN.,
Poduwra L., Cyphoderus Nic., Sinella BROOK, Stenacidia BORN.

It is very probable that these elements of Apterygota,
many of which are characteristic for the fauna of the mountains
were driven away from the Tatra by the last glaciation of these
mountains, and are at present on the way to return to them.

Various must had been and are at present the causes of
that late return of some elements of the Apterygotan fauna
of the Tatra to their proper territory of inhabitation.

Of the more important ones was probably the lack in the
neighbourhood of the Tatra, especially near to Polish Tatra
National Park, of any reservation in which the fauna driven
away by the glaciers from these mountains could have survive
the disadvantageous glaciation-times.
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The devastation.of the fauna was probably greater in the,
Tatra than that in the Alps, if we take into consideration
that the Tatra Mts are in comparison with the Alps a very.
small territory, and their fauna might be more easily deva-
stated than in the extensive Alps, in which also during the
glaciations were the nunataces on which many elements of
the fauna might survive, and immediately the Alps have also.
exist for them advantageous reservances.

The last northern ice-masses were more distant from the
Alps than from the Tatra, and their influence on the life-
conditions of the fauna of the Tatra was still worse than on
the fauna of the Alps, by which reason some of the boreo-
montane Collembola did not reach up to Alps (e. g. Tetracan-.
thella wahlgrent AXELS., Morulina verrucosa BORN.), the climate
was in the Tatra not so warm as in the Alps, and the terrain
at the foot of the Tatra during long time more strongly irri-
gated.

This irrigation at the foot of the Tatra is still at present
too moist to make it passable for some species.

The new-comers in the Polish Tatra National Park are the
species living chiefly in the human dwellings under the flower-
pots, as Anwride pseudogranaria, STACH, Folsomia candida
WILL., Isotoma bipunctate AXELS. They were introduced by
the man immediatelly up to the foot of the Tatra, but are
only a small part of the group of such species occurring in
the human dwellings, and no one of these species is passed
from the human dwellings into the free nature of the Tatra.

To sum up, the Apterygotan fauna of the Polish Tatra Na-
tional Park should be .considered as one still at present not
wholly returned after the last glaciation.

THE CAVE APTERYGOTAN FAUNA OF THE POLISH TATRA
NATIONAL PARK

Some data to the knowledge of the character of Aptery-
gotan fauna of the Tatra may be obtained by the study of
the cave fauna of these mountains.

There is a great number of the caves in the Tatra, espe-
Acta Zoologica nr 1. . 6
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cially on the northern side of them, They are collected chiefly
in environment of the Kogcieliska and Chochotowska-valley,
but they occur also in some other valleys of the Polish Tatra
National Park as in Kondratowa, Goryezkowa, Kasprowa,
Jaworzynka. The entrances into these caves lie mostly at
the altitudes of 1050—1250 m above sea level, thus not higher
than the level of the valleys. There are, however, in the Tatra
Park some more higher lying caves as e. g. Kasprowa (about
1400 m) or Magéra (1460 m). A greater part of these caves
has the form of galleries of various length, 100—1000 m.

In materials of the fauna collected in the caves of the
Polish Tatra National Park are found 16 species and 2 varie-
ties of Collembola, and none from the other groups of Aptery-
gota. They are:

Ceratophysella armata (NIC.),

Ceratophysella granulata STACH,

Tetrodontophora bielanensis (WAGA), {

Onychiurus sibiricus (TULLB.),

Onychiurus armatus (TULLB.) s. STACH,

Onychiurus armatus var. multituberculatus STACH,

Onychiwrus granulosus STACH,

Onychiurus denist STACH, :

Onychiurus fimetarius (auct.) 8. STACH,

Folsomia quadrioculata (TULLB.),

Isotoma motabilis SCHAFF.,

Isotoma hiemalis SCHOTT,

Isotoma fennica (REUT.),

Isotoma olivacea TULLB.,

Isotoma olivacea var. meglecta (SCHAFE.),

Isotoma violacea TULLB.,

Pogonognathellus flavescens (TULLB.),

Arrhopalites pygmaeus (WANKEL) 8. STACH. .

Save Arrhopalites pygmaeus (WANK.) all species here listed
belong to the group of the animals which live generally out
of caves, in plant-detritus, wood-litter and moss as well in the
MTatra and other mountains as in lowland. They are introduced
into caves of the Tatra very probably by the water from the
surface, as Isotoma hiemalis SCHOTT, Isotoma violacea TULLB.,
TIsotoma fennica (REUT.), or seeking shelter in them. Almost
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all oceur in the caves of the Tatra Park as the trogloxene or
‘troglophile temporary inhabitants.

Two only of the enumerated species are more interesting,
Arrhopalites pygmaeus (WANK.) and Onychiurus armatus var.
multituberculatus STACH. '

Arrhopalites BORN. is a cosmopolitan genus, distributed in
various species widely over all continents. Of the four species
of this genus living in Poland, three are known also from the
Tatra Park, namely Arrhopalites pygmaeus (WANK.) occurring
in Poland only in the caves, Arrhopalites caecus (TULLB.)
frequent in human dwellings under flower-pots, but appearing
also in caves and sometimes even in free nature, and Arrhopa-
lites principalis STACH living only in free nature as well in
high North as in mountains of Europe.

The first of these three species Arrhopalites pygmaeus
(WANK.) lives in Poland and some other countries of Europe
only in the caves, in Switzerland and France appears, howe-
ver, also out of the caves in free nature. It may be considered
indeed in the fauna of Poland as a troglobionte animal, but
because of its living in some other localities also in free na-
ture it must be referred into the group of the troglophile ani-
mals.

Since the greatest part of the species of the genus Arrho-
palites BORN. live in the caves only as true troglobionte animals,
and show the marks of the good adaptation to such form of
life, this genus must be considered with very probability as
‘belonging to the elements of the Tertiary fauna.

Is this supposition right then the species Arrhopalites
pygmaeus (WANK.) should be considered in the Tatra as an
element of the ancient fauna which in the caves of these moun-
tains has survived all the glacial phases. But as the specimens
caught in the Tatra do not differ in any detail of their body
from those occurring in the other caves on Poland and Europe,
it is more probable that they have invaded into caves of the
Tatra lately and were in these caves still not subjected to
the further specific modifications.

The other form, Onychiurus armatus var. multituberculatus
StacH, collected in the Kalacka- and Magéra-cave represent,
the only one troglobionte form in the caves of Tatra Polish

6*
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National Park. The principal form of this species very common
in lowland as well as in mountains of whole Europe lives ge-
nerally free in nature in very different biotopes. It is, however,
very often met also in various caves as a trogloxene animal..
The variety ,multituberculatus “ differs from the principal
form by its greater length and unusual number of vesicles in
postantennal organ. These differences are distinet, but not
to such a grade that the specimens from the Kalacka — and
Magoéra-cave should be defined as belonging to a separate,
good species.

The cause of the almost total want of the true troglobionts
in the caves of the Polish Tatra National Park may be inter-
preted either by the supposition that the present caves of
these mountains, at least those lying at mnot high altitudes,
are young, perhaps formed during the last glacial period,
or that the fauna inhabiting formerly these caves was comple-
tely destroyed by the water filling the caves during the last
glaciation. In the one or other case the present fauna of the
caves of Tatra Park must be considered as new, and the time
too short for the arising in this cave-inhabitants of the specific
modifications. '

In the caves of the Alps there live many true troglobionte
forms as well of the ordo Collembola, e. g. Pseudosinella SCHAFF.
and other genera, as of the ordo Diplura, e. g. Plusiocampa
SILV.

THE APTERYGOTAN FAUNA OF THE POLISH TATRA
NATIONAL PARK IN RELATION TO ITS ARRANGEMENT IN
VARIOUS ALTITUDES OF THE MOUNTAINS

The fauna of the Apterygota, especially of the group of
Collembola is more closely connected with the vegetation than
the other insects. They indeed feed only a little on higher
plants, but profit very much from living on the lower vege-
tation composed of algae, moss, lichens and mushrooms and
also on the terrains covered with the forests, in which the
very great crowd of many species of this group seek the food
in the plant-detritus accumulated on the ground and in the
layers of the vegetable soil. Many other species live in moul-
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dering wood and seek the shelter under the loose bark of the
old trunks of various trees.

As the life of the Apterygota is so manifoldly and strictly
bound with the plants it is most rightly to compare the pro-
blem of their arrangement at various altitudes in the moun-
tains with the regions of the vegetation distingunished in the
Polish Tatra National Park.

It is accepted to divide the vegetation in the Tatra into
following regions characteristic by the composition of the
plants. They are the region at the foot of the mountains (700—
900 m alt.), the first region of the mountains, the ,low regle*
(900—1250 m alt.), the higher elevations ,high regle® (1250—
1550 m alt.), that of dense brushwoods (1550—1800 m alt.),
the region of Alpine plants and meadows (1800—2200 m alt.),
and the subnival region, (the ,turnie), extending up to
summits of the mountains, in the Polish Tatra National Park
to the highest mount Rysy (2499 m alt.).

The whole fauna of the Collembola in the Polish Tatra
National Park known at present in the number of 134 species
may be divided into two groups, the fundamental part of
119 species occurring already at the foot of the mountains
and decreasing further more and more in the number as the
ascending to the higher altitudes, and the another part, econ-
siderably smaller of 15 species in number, which are found
in higher regions only.

Of this fundamental part only 19 species do not enter.into
low region of the ,regle“. They are before all these living
in'the human dwellings, as e. g. Anurida pseudogranaria STACH,
Folsomia candida WILL., or occurring in the vicinity of human
settlements, as e. g. Uzelia setifera ABS., Tomocerus vulgaris
TurLLB., ot living chiefly on the bark of branches of the fruit-
trees, as e. g. Entomobrya corticalis (N1c.), Entomobrya arborea
‘TurLB. and others.

Of the remaining 100 species invading into first elevations
of the Tatra 25, i. e. 36,97°,, do not pass the upper limit of
the region of the ,low regle“ (1250 m alt.), and in the region
of the ,high regle“ are missing further 15 species in number,
so that of the primary whole of the fauna remains only the
half, 60 species, i. e. 50,42°/,. '
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In the region of the shrub-woods of Pinus wmughus Scop.
the fauna decreased of further 26 species (28,57%,), and the
upper limit of this region overstep only 34 species of the pri-
mary fauna. :

In the Alpine region the fauna is siill further deminuted
of the 18 species in number, of the primary fundamental fauna
are remain there only 16 species, that is 13,44°/, of the whole.

The difference in the composition of the Collembolan fauna
between this of the ,low regle“ and that of the ,high regle“
is relatively insignificant as the terrain of these regions co-
vered for the most part with monotonous spruce-forests sup-
plied many elements of this fauna with almost identical life-
conditions. ‘

Also by the transgression of the theoretical upper limit
of the forests (1550 m alt.), accepted for the vegetation, do
not appear still more distinet differences in the composition
of the Collembolan fauna of the Polish Tatra National Park.
More important decrease of these components come to light
just at the 1650 m altitude, so on the terrain om which the
shrub-woods of Pinus mughus Scop. become not too dense,
but interrupted here and there by the stretches grown by
the grasses and low vegetation, on which many species of
Collembola proper for the woods, do not find advantageous
conditions for their life. Also the species living mostly on the
mouldering wood - disappear, as for example Morulina verru-
cosa BORN., Neanura muscorum (TEMPL.) and N. parva (STACH),
Lathriopyga conjuncta (STACH), which do not transgress the
upper limit of the region of Pinus mughus Scop., also the
forms occuring under loose bark of the trees and many living
in needle-litter.

The rest of the species, 16 in number, which are remaining
fromi the primary fauna of the Collembola occurring at the
foot of the Tatra, and the 7 ones, which are increased from
the higher regions, then 23 species in all, consist of various
faunistic elements. They are the species distributed widely
over Eufope:

Onychivurus sibiricus (TULLB.),
Onychiurus armatus (TULLB.),
Ceratophysella armata (NIC.),
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Ceratophysella luteospina (STACH),
Ceratophysella granulata STACH,
Folsomia quadrioculata (TULLB.),
Isotoma violacea TULLB.,
Isotoma pseudomaritima STACH,
Isotomurus palustris (MULLER),
Isotomurus palliceps (UZEL),
Tomocerus minor (LUBB.),
Lepidocyrtus violaceus (GEOFF.) LUB.,
Arrhopalites principalis STACH,
Sminthurinus aureus (LUBB.).

The group of montane species:
Hypogastrura crassaegranulata (STACH),
Hypogastrura montana STACH,
Proisotoma recta STACH,

Folsomia multiseta STACH,
Tetracanthella carpatica STACH,
Orchesella alticola UZEL.

The boreo-montane species:
Tetracanthella wahlgrent AXELS.

The endemite form:

Hypogastrura tatrica (STACH).

Only a little different proportion in relation of the alTan—
gement of the Collembola at various altitudes in the Alps has
given HANDSCHIN (1924) for the fauna of Swiss National
Park in Engadin. Of this fauna composed of 115 number of
species 52 species overstep the low limit of the Alpine region,
of which only 36 come from the foot of the mountains up to
their summits.

THE SUPERAQUATIC FAUNA OF COLLEMBOLA IN THE
POLISH TATRA NATIONAL PARK

A more interesting group of the Collembola of the Polish
Tatra National Park represent the species living in immediate
nearness of various water-reservoirs. Some of these species
as Sminthurides aquaticus (BOURL.), Sminthurides malmgreni
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(TuLLB.), Megalothorar aquaticus STACH, Hydroisotoma schifferi
(KrAUSB.) are very well adapted by the specific' modifications
of some parts of their body to the life on various aquatic
plants and to free moving on the surface of the water, other
belong to the forms preferring the terrains with the conside-
rable abundance of water, as Agrenia bidenticulata (TULLB.),
Proisotoma tecta STACH, Spinisotoma pectinata STACH, and
still other species living in very various biotopes as some of
the genus Isotoma BOURL., Lepidocyrtus BOURL. and Tomocerus
Nic. are often, but inconstantly, companions of the preceding
superaquatic Collembola.

The species adapted to the living on the surface of the
water are naturally the true elements of the fauna connected
with the biotepes rich in the water. But not all above mentio-
ned species appear in the same composition in this biotope in
all localities of the Tatra Park, at it is dependent as well on
type of the water-reservoir as also on ifs situation and the
altitude.

So, e.g. on Smreezynski-lake (1226 m alt.) suwrrounded
by tbe dense spruce-wood, and covered on the borders with
wide and tick layers of the water-full Sphagnum I have found
of the superaquatic species only Sminthurides aquaticus (BOURL.)
and Agrewio Yidenticulata (TuriB.), which replaced in the
Tatra Park Podwra aquatica L. frequent in lowland.

Still another superaquatic species appear in the small
and shallow inundated terrains at the banks of the streams,
‘e. g. in Kodcieliska-valley, where the larger stones protruding
from the ground of the stream over the surface of the water
and covered with the moss are constantly sprinkled with the
water. Here Hydroisotoma schéfferi (KRAUSB.) a rheobiont
species_accompanies Sminthurides aquaticus (BOURL.).

In higher altitudes, e. g. on Hala Gasienicowa (1600—
1750 m dlt.) an alpine meadow, in dense cushions of very
moist Sphagnum growing on the shores of the lakes in imme-
diate nearness of the water, and in water-dripping moss cove-
‘ring ‘the large stones protruding over the surface of the water
‘in rapid current stveams lives Sminthurides malmgr reni (TULLR. )
‘which Treplaced here Sminthurides aquaticus (BOURL.), and
together with it abundantly Agrenia bidenticulata (TULLB.),
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‘both ‘forms of the high North. Beside them oecur here also
the -group of the montane aquatic Collembola, Hydroisotoma
schiifferi (KRAUSB.), Proisotoma recta STACH, - Spinisotoma
pectinata STACH, Isotoma pseudomaritima STACH, Isotomurus
palliceps (UzgL), Pseudisotoma monochaeta (XKos) and Isotoma
fennica (REUT.). : ‘

Also the water flowing from the very moist moss covering
‘on several spaces the slopes of ravines and wvalleys and also
the rock-walls of the mountains brings down many specimens
of the Collembola. They assemble together on the surface of
the water filling full the small hollows of the ground. In small
altitudes appears here very abundantly the small M egalothorax
aquaticus STACH, and some in moist moss living, but not aqua-
tic forms, especially the species of the genus Tomocerus Nic.
and Lepidocyrtus BOURL. :

High in mountains in the water flowing down from the
short moss covering the rock-walls oceur only Agrenia biden-
ticulate (TULLB.) and from the other montane species species
Isotomurus palliceps (UZEL) and Isotomurus palustris (MULL.).

This fauna gathering together in the immediate nearness
of the water-reservoirs is very similar to that living also in
the other high mountains as e. g. in the range Czarnohora
in East Carpathians or in the Alps. But the Agrenia bidenti-
eulate, (TULLB.), Hydroisotoma schifferi (KRAUSB.) and Sminthu-
rides BORN., accompany in both these mountains Isotomurus
alticolus (CARL), which does not live in the Tatra. Mega-
lothorax aquaticus STACH, an endemic species of the Tatra,
+ is wanting in other mountains.

With the beginning of the winter-time, when the Tatra
are covered with high layers of the snow, the lakes with ice,
and the small streams are frozen over, the greater part of
the superaquatic fauna of the Collembola dies or seeks the
shelter in the moss. Some representatives of this fauna remain,
‘however, living also during this disadvantageous period, espe-
cially the cold-loving species Agrenia bidenticulata (TULLB.),
Hydroisotoma schdfferi (KRAUSB.) and Isotoma fennica (REUT.).
These species assemble at that time in lower altitudes (1000—
1300' m) of the Tatra Park upon the streams not quite covered
© syith ice or on small morass-places which never are frozen, and
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appear almost constantly in company with a true winter animal
Isotoma hiemalis SCHOTT, besides often also with Hypogastrura
socialis (UzEL), Vertagopus cinerea (NI1c.), Vertagopus wester-
lundi (REUT.). More rarely appear in this company Isotoma
viridis BOURL. or Entomobrya nivalis L.

Not in company with the other species, but also not mixed
together appear high in mountains the true montane winter-
species Hypogastrura monticola STACH and Hypogastrure tatrica
(STAcH). They gather densely together on the snow in winter-
time, or in spring on snow-fields on small spaces in great quan-
tities of individuals.

REFERENCES

AcrerL, I. 1941. Zur Okologie der Collembolen. Untersuchungen im Schwe-
dischen Lappland. — Opuscula Entom., Supplem. III, Lund, 1—236.

AcreN, H. 1904. Lapplindische Collembola. — Ark. Zool. 2: 1—30.

BODVARSSON, H. 1957. Apterygota. — The Zoology of Iceland, Copenhagen
a. Reykjavik, 3: 1—86.

CARL, J. 1901. Zweiter Beitrag zur Kenntnis der Collembolafauna der
Schweiz. — Revue Suisse de Zool., Genéve, 9: 243—278,

Carori, E. 1912. Contribuzioni alla conoscenza dei Collemboli italiani.
I. La tribt degli Achorutini CB. (1906). — Arch. zool. ital., 6: 349—
374.

(CASSAGNAT, P. 1955. Sur un essai de classification des Neanuridae holarcti-
ques et sur quelques espéces de ce groupe. — Revue francaise d’ento-
mologie, 22: 134—163.

Denis, J. R. 1936. Report of Collembola. — Mem. Connecteut Acad.
Sei., 10, Art. XV: 261—282.

Franz, H. 1954. Die Nordost-Alpen im Spiegel ihrer Landtierwelt.
Innsbruck; 1: 1—664.

GisiN, H. 1947. Sur les insectes Aptérygotes du Parc National Suisse.
Espéces et groupements euédaphiques. — Aarau, 2: 77—91. '

Grsin, H: 1952. Notes sur les Collemboles, avec démembrement des Ony-
chiurus armatus, ambulans et fimetarius auctorum. — Mitteil. Schweiz.
Entom. Gesellsch., Lausanne, 25: 1—22.

Grsin, H. 1957. Sur la faune européenne des Collemboles I.— Revue suisse
de Zoologie, Genéve, 64: 475—496.

HanpscHIN, E. 1924. Die Collembolenfauna des Schweizerischen Natio-
nalparkes. — Denkschr. d. Schweiz. Naturf. Gesellsch., Ziirich, 60:
89—174.

HamNer, M. 1953. Investigations on the microfauna of Northern Canada,
Part II Collembola. — Acta Arctica, Kobenkavn, Fage. VI: 1—108.



91 Apterygota Parku Tatrzanskiego 91

Schaffer, C. 1900. Die arktischen und subarktischen Collembola. — Fauna
arctica, 1. 237—258.

schott, H. 1894. Zur Systematik und Verbreitung paldarktischer Col-
lembola. — Svensk. Vet.-Akad. Handl., 25: 1—100.

stach, J. 1925 a. Uber die in Polen vorkommenden Felsenspringer (M a-
chilidae) und Uber die Bedeutung dieser Insekten zur Beurteilung
einiger zoogeographischen Probleme. — Bull. Acad. Pol. Scien., CI.
d. Sc. math.-nat., Ser. B., Cracoviae, 633—650.

stach, J. 1925b. Polskie przerzutki (Machilidae, ordo Thysanura), ich
rozsiedlenie i znaczenie dla pewnych zagadnien zoogeograficznych. —
Spraw. Kom. Fizjogr. P. Akad. Um., Krakéw, 60: 143— 159.

Stach, J. 1947—1957. Apterygotan Fauna of Poland, in Relation to the
World-Fauna of this group of Insects: I. Isotomodae, Il. Onychiu-
ridae, Ill. Anuridae and Brachystomellidae, IV. Bilobidae, V. Ony-
chiuridae, VI. Sminthuridae, V1I. Neelidae and Dicyrtomidae. — Pol.
Acad. sc., Krakéw, pp. 1637, pi. 170.

stach, J. 1955 a. Klucze do oznaczania owad6w Polski. Czes¢ I1. Skoczo-
gonki-Collembola. Warszawa, pp. 3—215.
Stach, J. 1955b. Klucze do oznaczania owadéw Polski. Czes¢ 11—V,

Pierwogonki-Protura, Widlogonki-Diplura, Szczeciogonki-Thysanura.
Warszawa, pp. 3—63.

Toérne, E. von. 1955. Neue Collembola aus Osterreich. I. Material. —
Rev. suisse Zool., 62, 151—162.

Tutiberg, T. 1876. Collembola borealia. — Nordiska Collembola. —
K. Vet.-Akad. Forhandl., Stockholm, 33: 23—42.

Wahlgren, E. 1919. Uber die alpine and subalpine Collembolenfauna
Schwedens. — Naturwissensch. Untersuch, d. Sarekgebirges in Schwe-
disch-Lappland, 4, Zoologie, Stockholm, pp. 743—762.

STRESZCZENIE

Po krdtkim zarysie obszaru Polskiego Narodowego Parku
Tatrzanskiego i jego fizjografii autor zestawia cato$¢ fauny
owadow bezskrzydtych (Apterygota) poznanej dotychczas z te-
renu Parku w liczbie 134 gatunkéw z rzedu skoczogonkow
(Collembola), 2 gat. z rzedu pierwogonkéw (Protura) i 2 gat.
z rzedu widlogonkéw (Diplura). Przy kazdym z gatunkow
wymienione sg dane dotyczace miejsc ztowienia, wystepowania
oraz geograficznego rozsiedlenia.

Autor omawia nastepnie charakter fauny bezskrzydtych
Parku Tatrzanskiego natle fauny tych owadéw wcatej Polsce oraz
poréwnuje z wystepujacg w Szwajcarskim Parku Narodowym
w Engadinie. Fauna Parku Tatrzariskiego obejmuje nieco wiecej
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niz potowe gatunkow wykazanych dotychczas z calego obszaru
Polski i jest nieco wieksza niz fauna Parku w Engadinie.

Z rzedu Collembola Parku Tatrzanskiego 70°/0 gatunkéw
znanych jest réwniez z nizu Polski. Pozostate 40 gatunkéw
(30°/0) rozdziela autor na cztery grupy:

1. Gatunki zyjace gtdwnie w gdrach Europy, ale tu i 6wdzie
takze w Polsce, spotykane czasem na terenach o charakterze
podgérskim. Do tej grupy zalicza autor 11 gat.,, co stanowi
8,21°/0 catej fauny Collembola Parku Tatrzanskiego;

2. Gatunki, ktére tak w Polsce, jak i w innych krajach
Europy ograniczone sg w swym wystepowaniu tylko do gor.
Grupa ta ztozona z 16 gat. tworzy 11,94°/0 catosci fauny Parku;
cztery z tych gatunkéw nie sg znane dotychczas z obszaru
Alp;

3. Gatunki boreo-g6rskie w liczbie 9, tj. 6,72°/0 fauny
Parku;

4. Endemity tatrzanskie 4, tj. 2,98°/0

Brak w Tatrach kilkunastu gatunkéw wystepujacych na
nizu Polski nawet w niewielkiej odlegtosci od Tatr, na Podhalu.
Wsréd nich jest pare pospolitych, nawet kosmopolitycznych,
docierajgcych w Alpach do znacznej wysokos$ci. Zaskakujacym
jest brak w Tatrach jakiegokolwiek gatunku z rodziny Ma-
chilidae, reprezentowanej w Alpach przez sporg liczbe ga-
tunkéw.

W czesci poswieconej zoogeograficznej analizie fauny
Parku Tatrzanskiego autor pordwnuje faune bezskrzydtych
krajow Skandynawii, przede wszystkim gor w Parkach Na-
rodowych Sarek i Abisko, potozonych na po6inoc od kota pod-
biegunowego w szwedzkiej czesci Laponii, z faung Parku
Tatrzanskiego.

Fauna skoczogonkéw tych Parkdw sktada sie z 73 gatunkdw,
z ktérych 50 wystepuje réwniez w Tatrach, 9 brak w Parku
Tatrzanskim, zyja jednak na nizu Polski, a z pozostatych
14 gat. czes¢ nalezy do endemitéw wysokiej pétnocy, a czes¢
zostata moze mylnie oznaczona. Brak natomiast w *gérach
Laponii 84 gatunkdw skoczogonkéw zyjacych w Tatrach
tj. 62,64°/0 fauny Parku Tatrzanskiego.

Pomimo stosunkowo duzej dzisiaj réznicy pomiedzy faung
;obszarow poétnocnych a Tatrami fauna ta wywarta pewien
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wptyw na skiad obecny Collembola Parku Tatrzanskiego,
Dowodem tego jest wystepowanie w Tatrach gatunkéw bore6-
gorskich. Do wiecej interesujgcych nalezy Morulina verrucosa
BORN., znana z Tatr i innych pasm tuku Karpackiego. Po-
krewny jej gatunek Morulina gigantea (Tullb.) zyje rozsiedlona
na bardzo rozlegtym obszarze palearktyki poczgwszy od
poinocnego Uralu przez arktyczne obszary Azji do brzegow
Alaski. W arktycznej czesci Ameryki zyjg trzy inne pokrewne
gatunki Morulina BORN. Jedynie poéinoc Europy stanowi
przerwe w tym dookota biegunowym rozsiedleniu Morulina
BORN. Zdaje sie nie podlega¢ zadnej watpliwosci, ze pewne
populacje Morulina BORN. dotarty do Tatr z wiasciwych temu
rodzajowi arktycznych siedzib w czasie, gdy w okresach zlo-
dowacenia fauna po6tnocy zblizyta sie znacznie do tuku Kar-
packiego. Nastepne generacje pierwotnej formy Morulina
BORN. ulegty z czasem w Tatrach pewnym zmianom, dajac
poczatek gatunkowi Morulina verrucosa BORN., réznigcemu sie
od swych pokrewnych w arktyce.

Wiasciwym gatunkiem fauny arktycznej jest takze Tetra-
canthella wahlgreni (Axels.), rozprzestrzeniona szeroko w ho-
larktyce, ktora ku potudniowi dosiega linii Karpat, nie prze-
kraczajgc jej jednak.

Natomiast niektére inne gatunki holoarktyczne poinocne
np. Agrenia bidenticulata (Turib.) siegaja swym rozsiedleniem
dalej ku potudniowi i wystepuja w Alpach, a Agrenia nawet
dotarta do gor Hiszpanii i Jugostawii.

Trudniej doszuka¢ sie w faunie bezskrzydtych Tatr Sladow
wplywu fauny alpejskiej, jakkolwiek w faunie Collembola jest
pare gatunkéw w wystepowaniu swym ograniczonych tylko
do Tatr i Alp. Niepewne jest tez oddziatywanie na faune Col-
lembola Tatr fauny pontyjskiej, ktére zaznacza sie nieco wy-
razniej na faunie blizej wschodowi potozonych Karpat Wschod-
nich, a takze wschodniej czesci Alp, zyje w tych goérach pare
wspélnych gatunkéw skoczogonek, w Tatrach nie wystepu-
jacych.

Dla skreslenia historii dzisiejszej fauny bezskrzydtych
Parku Tatrzarnskiego bardzo mato pozostato pewnych danych.
Bogata zapewne byta ta fauna w trzeciorzedzie, kiedy Tatry
pokrywata bujna roslinnos¢ i lasy, charakterem swym zbliza-
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jace sie do laséw dzisiejszych potudniowo-wschodniej Azji.
W obecnej faunie bezskrzydtych Tatr brak $ladéw zachowania
sie sktadnikéw tej trzeciorzedowej fauny. Mozna by conajwyzej
przypuszczaé, ze reliktami tej fauny w Tatrach sg gatunki,
ktére pewnymi szczegétami budowy ciata, zarazem ograni-
czonym areatem wystepowania oraz brakiem form blisko
spokrewnionych zdajg sie wskazywa¢ na odlegte czasy swego
powstania. Takim starodawnym sktadnikiem fauny tatrzanskiej
mogtaby by¢ Tetrodontophora bielanensis (Waga), jedyny
przedstawiciel rodzaju Tetrodontophora Reut. lub Thauma-
nura carolii (Stach), albo tez zyjacy wysoko w gérach po-
tudniowej Azji (4763 m n.p.m.) Sminthurides aquaticus
(Bourl.).

Zlodowacenia plejstocenskie zaznaczyly sie niewatpliwie
w wysokiej mierze niszczaco na tej faunie cieptego klimatu
Wyginety wtenczas bez sladu lub ustgpity z Tatr liczne sktadniki
fauny pierwotnej. Takimi byly zapewne liczne w eocenie Ma-
chilidae i Lepismatide oraz gatunki zyjace obecnie na potudniu
i w Alpach, dla ktorych ostojami w okresie zlodowacen byty
liczne, w sasiedztwie Alp wolne od lodéw tereny. Natomiast
z pierwotnej fauny Tatr mogly sie zachowa¢ co najwyzej formy
zyjagce w chiodniejszych, wyzszych wzniesieniach Iub na
zimniejszych wilgotnych terenach, ktdre wyparte z gor przez
$niegi i lodowce mogly zatrzymaé sie w niewielkiej od Tatr
odlegtosci w wilgotnej tundrze mchoéw i porostéw, tak jak
i dzisiaj krzewi sie zycie wielu gatunkéw niemal bezposrednio
przed czotem lodowcow poéinocnych.

Zmiany w pierwotnej faunie bezskrzydtych Tatr powstaty
w plejstocenie nie tylko w wyniku wyginiecia lub ustgpienia
pewnych jej sktadnikéow'. W okresach zlodowacern fauna Tatr
wypierana ku podndzu gor spotykata sie z faung ustepujaca
pod naporem lgdolodu poéinocnego, i przebywata zamknieta
na stosunkowo niewielkiej przestrzeni nizu wolnego od lodu.
W nagromadzonej tu faunie nastepywata wymiana pewnych
sktadnikdéw, w miejsce wyginionych wkraczaly nowe. Powsta-
walty tez nowe formy zmodyfikowane pod wptywem odmiennych
warunkéw zyciowych, grupy gatunkéw wytrzymatych na
zimno, innych dostosowanych do zycia nawet na $niegach
i lodowcach, albo na powierzchni zimnych zbiornikéw wody.
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Z nastawaniem okresow miedzylodowcowych obszary wspol-
nego bytowania fauny miejscowej z poéinocng zwiekszaty sie
zwolna w miare zaniku lodowcéw, osuszaty i pokrywaly coraz
bujniejszg roslinnoscia. Wysoka temperatura i wysychanie
terenu uwolnionego z lodu powodowaly rozluZnianie sie tej
mieszaniny form nizu z faung po6tnocy. Gatunki przystosowane
do zimnego klimatu i roslinnosci wiasciwej temu klimatowi
cofaty sie czesciowo w chtodniejsze obszary gor, w znaczniejszej
za$ ilosci wracaty do swych pierwotnych pétnocnych siedzib.
Powstawaty dla niektérych gatunkéw znacznie od siebie odda-
lone disjunkcje.

Zlodowacenia powtarzaty sie w Tatrach 3—4-krotnie. Tylo-
krotnie tez nastepywato wspétzycie form z gér spedzonych
z nizowymi i przybytymi z poétnocy, tylokrotnie tez w okresach
miedzylodowcowych nastepowat powro6t fauny bezskrzydiych
Tatr do ich gorskiej siedziby. Brak jednak jakichkolwiek
danych, ktére gatunki pierwotnej cieptej fauny ubywaly z nigj
z czasem, ktdre nowe przybywale z nizu i z potnocy, i z kto-
rych interglacjatow datujg sie te nabytki.

Istniejg jednak pewne dane, wskazujgce, ze powr6t fauny
bezskrzydtych do Tatr odbywat sie powoli, gdyz i dzisiaj
jeszcze po dawnym minieciu ostatniego zlodowacenia brak
w Tatrach pewnej liczby gatunkéw wiasciwych goérom, jak
Machilidae i sporej liczby rodzajéw z rzedu Collembola, ktérych
gatunki zyja w bliskim sagsiedztwie Tatr, w Gorcach i Pieni-
nach, a takze w Alpach.

Swiadectwem znacznego zniszczenia pierwotnej fauny bez-
skrzydtych Tatr jest dzisiejszy stan tej fauny w jaskiniach
Polskiego Narodowego Parku Tatrzanskiego. W skiadzie jej
brak jakiegokolwiek gatunku, ktéry mogtby by¢ zaliczony
do grupy troglobiontéw, tj. form zyjacych tylko w jaskiniach.
Pewne zmiany charakterystyczne dla form przebywajgcych
stale w jaskiniach uwidoczniajg sie tylko na populacjach po-
spolitego w Europie gatunku Onychiurus armatus (Tullb.),
ktére w jaskini Kalackiej i Magory odrdzniajg sie pewnymi
cechami budowy ciata od formy gidwnej, tworzac odmianeg
var. multituberculatus Stach.

Brak troglobiontdw w jaskiniach Tatr Polskich, jakkolwiek
istniejg one w jaskiniach na nizu Polski, a takze w wielu g6-
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rach Europy moze by¢ brany za dowdd, ze pierwotna, fauna
bezskrzydtych ulegta w Tatrach znacznemu zniszczeniu, zarazem
takze, ze zasiedlenie jaski$ tatrzanskich przez bezskrzydte
datuje sie z niedawnego stosunkowo czasu.

Przy rozpatrywaniu ugrupowania fauny bezskrzydtych
w Parku Tatrzanskim pod wzgledem wysokosci autor
dzieli faune Collembola na dwie grupy, grupe gtdwna, ztozona
z 119 gatunkow, ktora wchodzi w géry od ich stép i grupe
obejmujaca 15 gat. przybywajagcych do grupy gtéwnej do-
piero w znaczniejszych wysokosciach. Z grupy gtéwnej 19 gat.
nie wchodzi juz do regla dolnego. W reglu dolnym ubywa
Z tej grupy 25 gat. tj. 36,97°/0, a w reglu gérnym dalszych
15 gat., tak, ze z pierwotnej liczby gatunkéw pozostaje tylko
potowa, 60 gatunkéw tj. 50,42°/g ktéra wkracza do regionu
kosOwki i traci tu dalsze 25 gat. (28,57°/0)- Z pozostatych 34 gat.
przekraczajgcych gérng granice kosowki tylko 16, tj. 13,44°/0
gtéwnej grupy fauny Collembola, dociera do najwyzszych szczy-
tébw gor Polskiego Narodowego Parku Tatrzanskiego.

Granice wystepowania Collembola w pewnych regionach
nie sg ostre dla wiekszosci gatunkéw. Poniewaz Collembola
zyja gtéwnie w glebie humusowej, w scidtce lesnej, butwieja-
cym drewnie, pod luzng korg starych pniakéw drzewnych,
przeto pomiedzy obszarem pokrytym lasami a kosOwkg nie
wystepuja w sktadzie fauny Collembola znaczniejsze réznice.
Najwazniejsza granica przebiega mniej wiecej w wysokosci
1650 m, to jest zaczynajacych sie ubytkéw w zwartych tanach
koséwki.

Sktad 16 gat. grupy gtdwnej Collembola powiekszonegj
0 7 gat. przylaczajacych sie do niej w wyzszych regionach
i docierajgcej do szczytéw Tatr, to jest igcznie 23 gat. jest
niejednolity. Z liczby tej 14 gat. nalezy do form szeroko roz-
przestrzenionych w Europie, 6 jest gorskich, 1 gat. boreo-
gorski i jeden endemit tatrzanski.

Autor omawia nastepnie skiad fauny Collembola skupiajacej
sie przy rozmaitego typu zbiornikach wodnych w Parku
Tatrzaniskim i w réznych wysokosciach potozenia tych zbior-
nikéw. Skiad tej fauny, w ktorg wchodzi kilka gatunkéw
przystosowanych budowg ciata do swobodnego poruszania
sie do powierzchni wody, jest nieco inny w Tatrach niz w Alpach
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i pasmie Czarnohory w Karpatach Wschodnich; brak w nim
pospolitego nadwodnego gatunku w Alpach i na Czarnohorze
Isotomurus alpinus (Car1), natomiast w tych gdérach nie zyje
interesujacy tarzanski nawodny endemit Megalothorax aqua-
ticus Stach.

Interesujgcym jest skiad tej fauny nadwodnej w okresie
zimowym w Parku, kiedy wiekszo$¢ zbiornikébw wodnych
zamarza w wigkszych wysokosciach gor. Czes¢ fauny nadwodnej
zamiera wtenczas w godrach, mniejsza skupia sie w nizszych
potozeniach Parku na brzegach niezamarznietych Catkowicie
potokéw, matych oparzeliskach i wokdt wytryskéw cieptej
wody, i towarzyszy faunie zimowej skoczogonek Tatr.

Nigdy w towarzystwie innych gatunkéw nie pojawiajg sie
typowe wysokogorskie gatunki zimowe Tatr, Hypogastrura
monticola Stach i endemit tatrzanski Hypogastrura tatrica
(Stach).

PE3IOME

Mocne KOPOTKOro onucaHus Tepputopun dmsvorpadum Monsckoro
HauwmoHanb Horo Mapka B Tatpax, aBTop AaeT 0630p hayHbl GECKPbIIbIX
HacekoMblx (Apterygota), HaifeHHbIX [0 HaCTOSILLEro BPEMEHW Ha Tep-
pvnTopum Mapka v npusognt 134 Buga u3 paga Collembola, 2 euaa
n3 psga Diplura. ¥ kaxgoro Buaa o0603HaueHbl: ero MEeCTOHaxoXze-
HWe, JaHHble O ero MosiBNeHUN B HaTypasbHOlW cpede M reorpagumuec-
KOe pacnpocTpaHeHue.

Janee aBTOp OroBapmBaeT xapaktep (hayHbl GecKpblbIX HACEKOMbIX
Mapka B TaTpax, OCHOBbIBasACb Ha (hayHe 3TUX HACEKOMbIX Ha Teppu-
Topun BCe [Monbwm wn Ha dhayHe Llsenuapckoro HaumoHanbHOro
Mapka B 3HraguHe. ®ayHa [Mapka B TaTpax COLEPXKUT HeMHOro 6oree
MOSIOBMHbI BWAOB, HaWAEHHbIX [0 HACTOSLLLEro BpPeMeHW Ha Tepputopuu
Bceli Monblun. OHa 6Gorave chayHbl [Mapka 3HraguHe. M3 uucna Buaos
paga Collembola, HaligeHHbix B Mapke B Tatpax, 70% BCTpeuyaeTcs
TaKke M B HU3MeHHoOW [Monblie. OctanbHble 40% (30%) aBTOp pasge-
NAET Ha yYNTbIpe rpynmbl:

1) Buapl, >KVBYLLIME MPEUMYLLIECTBEHHO B ropax EBporbl, HO MHOra,
B TOM uucrie 1 B [o/bLLe, BCTPeYaroTCHd B MECTHOCTSX, UMEHOLLMX Xa-
pakTep npegropuid. K 31Ol rpynne aBTop Npu4mcrsieT 11 BMAOB, YTO
coctasnseT 8,21°/0 sceni ¢payHbl Collembola lMapka B Tatpax;
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2) BUABI, KOTOpHle paBHO Kak B Iloiple, TAK M B ODYXHX CTPAHAX
EBpomsr BeTpedamTCs HCKIOUMTENEHO B ropax. I'pymmy sry cocras-
xgor 16 BEIo0B, uTo paBasercd 11,94°/, Bceft ¢aynsr Ilapra. 113 vToro
qpcla deThlpe BHIA 0 HACTOAMEr0 BpeMeHd He ObLIE HalijeHsl
B AIEBIax.

3) Bugel, Gopeoarsmmiickme, B umere 9, To ecthb 6,72°/, (ayHsl
ITapxa; ;

4) smgemursl u3 TaTp — deTHIpe BHAA, YT0 cocraBiaer 2,98°%,.

B Tarpax He HalieHO HECKOIBEO BHJ0B, BCTPEJAIONUXCT B HA3MEH-
wocrax Iloxpmu, fame B OxmskoM o HEX coceficrBe — B Ilograire.
Cpefu HUX €cTh HECKOIBKO OOBIKHOBEHHBIX BHJIOB, Ja#e KOCMOMOIUTH-
JeCKUX, JOXOJAIEX B AJBIAX [0 BHAYMTENBHOH BEICOTHL SaMeda-
TexbH0, uTo B TaTpax He BeTpedaeTcd HH OJUH BuJ M3 CeMeicTBA
Machilidae, myveiomee B AIbIaX 3HAYHTEJPHOE KOIMYECTBO IpeJCTa-
BHTeIeH.

B Toit waeTa paGoTsl, KoTOpad HMOGBAIIEHa 300T€0rpaureckoMy aHa-
am3sl payesr apka B TaTpax, aBTop cpaBHEBAaeT aTy dgayny ¢ gay-
HOll GeCKDELIEIX HACEKOMBIX CEAHIWHABCEUX CTPAH, TIaBHEIM 00pas3oM
¢ (aymofi Hammomarrmoro Ilapka B Caper X AOHCKO PACIOLOKEHHBIX
B IOBeJCKOfl vacT: JamraHium, K ceBepy OT IIOJISIPHOTO Kpyra.

®ayny Collembola srux IlaproB CcOCTaBIANT 73 Bhja, U3 KOTO-
peix H0 BeTpedaercd Tamme m B Ilompme. BHABL 9T KHBYT OZHAKO
ToaBK0 B HE3MeHHoCTsAX - Iloxpuru. Cpexnm OCTAIBHEIX 14 BHJIOB, 4aCTh
IPUHALIEKUT K JHCIY HHAEMHEOB JIEKOTO CeBEpa, ocTaibHble OBIIN
BepOATHO HEMPABHAIBHO OIpefeleHs. 84 BHJA, W3 UmeId KHBYI[HX
B Tarpax, He Osurm Hafifemel B ropax Jamladpnu. Tucro BTEX BALOB
cocrapaser 62,64°/, dayms Ilapra B Tarpax.

TlomumMo cpaBﬁnTeﬂLHo GoXpmIolt pasHUIBI MeHAYy GayHOol ceBepHBIX
Teppuropuit m ¢ayHoit Tarp, ¢ayma 978 HMeIa n3BECTHOe BIUAHHE
Ha Temepemmanit cocraB (aymsr Collembola Ilapka B Tarpax. Jloka-
3aTeIBCTBOM HTOr0 ABISETCs HaxoxmjgeHme B Tarpax 60peo-OPHEIX BH-
10B. Boxee mmTepecHbivMu sBasiores Morulina verrucosa BORN.
Hadigenrmag B Tarpax u Apyrux ropesix nemdx Rapmar. Jpyroit pox-
cTBenERit Bux — Moruling gigantea (TULLB. ), APOKO PACIPOCTPAHEH
B IATeapEIndeckoiil 00IacTy ¥ BeTpedaeTcd HAYMHAT € CEBEPHOIO
Ypaxa, uepes aprrudeckue obxacru Asum Jo OeperoB Axsckn. B aprTu-
JecKofi WacTm AMepukm EEBYT Tpu BEAa, PoAcIBenHwie Morulina
BORN. Opma Tmoasko ceBepHad KBpoma COoCTAaBIfET MepPEpHIB B HTOM
kpyry paccexerus poga Moruling BORN. BOKDYr moxwoca. Her ka-
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IKeTeS COMHEHMST B TOM, 4To m3BecTHhle momyxamunm Morulina BORN.
Jomad o TaTp m3 CBOHCTBEHHBIX 9TOMY pOJY aPETHYECKUX KHJIUII,
B 10 BPeM:, KOUJa B IePHOJ 0616 eHeHus, ceBepHAT (hayHa CILILHO IpH-
Oausniace & Kapumarcrofi ropoft memm. Crefyomme ITOKOIeHES IIep-
BuyHoft opmer Moruline BORN. co BpeMeHeM H3MEHHINCH H JAIH
Havgaxo Bupy Morulina verrucosa BORN., KoTopsii oTamuaercs or
CBOMX DOACTBEHHHEOB B apKTHEE.

CBofiCTBEHHBIM JIA APKTHYECKOH (PAyHBI BHJOB SBISeTCH TAKKe
Tetracanthella wahlgreni (AXELS.) mupoko pacmpocTpaHeHHEH B X0I-
aprTare, Joxopgmmit ¥ ory o amemm Kapmar. OgEako B HTOT
3a quHM®0 Kapmar me mepexopurt.

Hexoropsle apyrire ceBepHbIe, X0IAPKTHICCKHE BUABI JOXOAAT B CBOEM
PACHpPOCTPAHEHNY 10 Jakee HA lore Jemamux o0IacTelt H BETpeYanTes
B Aabmax, a poj Agrenia xocrar jawe rop Memammm u IOrocranui.

Tpyauee Hatfirn B hayHe GeBEPELIBIX HACEKAMBIX TaTp CIeEl BANAHNS
adpHmiickolt paynsr, xora B payre Collembola ecTh ReCKOIBKO BHIOB,
Berpedamuxesd Toarko B Tarpax m Axpmax. COMHETeILHBIM TAKKe Ka-
mered BansgHue va payny Collembola Tarp dayws: montuiickoit. Biusaue
AT0 0003HAYAETCS HEMHONO OTUETAMBee B (hayHe BocrouHbix Tarp, Ha-
XONAIMXCH Jalee K BOCTOKY, 4 TaKKe B BOCTOYHON uYacTm AJBIL
B orEx ropax muBer HecKOAbKO OCIIEX BHJZOB, He BETPEYAION[HXCH
B Tatpax.

Jdag ommcaHus wmeropuu TemepeniHeft (ayHsl GecKpHLIBIX HAGEKO-
ubix Ilapka B Tarpax, mmeercd 04eHb MAX0 BEPHBIX JIaHHEIX. B Tpe-
TAYHOM Iepuofe (ayma sra OBLIO BepOATHO odens Gorara. Tora
Tarper MOKPEITEL AbLTM GoraTofi PACTHTENBHOCTBIO M JECAMH, GIH3EEMH
0 XapaKTepy TemepeNIHUM IecaM HroBOCTOYHOH Asuu. B memepemneii
(payHe GECKPHLIBIX HACCKOMEIX TaIp HET GIeJ0B GOXpAHEHHS COCTAB-
HEIX dacrelt dTofl Tperwdmoft (ayHs. MomHO GELio-6bl ToXbKO Ipej-
lI0aaralh, II0 perukrTamu 5HTod (PayHE HBIAIOTCA BUABL, KOTOPHE H3-
BECTHBIMU JTAIIMU CTPOGHHS CBOELO Teld W OrpaHHYeHHBIM apealoM
DACIOCTPAHEHN, & TaK#e 0TCYTCTBEEM DOJCIBEHHEIX (OpM, MOTIn-GEHl
YEABBIBATE H& CBOE JpeBHee MPOMCXOkIeHHe. TaxuM JpeBHEM COCIAB-
HBIM dxeMentToM (ayun Tarp momHO cuntars Tetrodontophora bie-
lanensis (WAGA), SBIs0muEMCS eJHHCTBEHHEIM IIpeCTaBETEIeM poxa
Tetrodontophorea REur. mmm Thewmanure carolii (STACH) wuam
e, JUBYIIUM TAKKe BEICOKO B TOpax MomHO# Asmm (4763 M Haj
ypoBHEeM Mopst), Sminthurides aquaticus (Bou.).

ILxefteronencroe ofxeneHeEne 0GO3HAYMINOCH HECOMHEHHO B BEHICO-

7*
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Kofl CTeIeHH JeCTPYKTHBHO B OTHONIEHHM K (payHe Temloro KIHMAla.
B 970 BpeMf cOBepIIEHHO KeYe3Jd - Hax oromam u3 Tarp Muorme
DIEMEHTH IepBEYHON (payHEL. K HEM IpHHAJIERAIA BEPOATHO MHOIO-
gpeaennsie B domene Machilidae n Lepismatidae, a Tarme BUJHL,
KHEBYIEE B HACTOAIEe BpeMS Ha lore H B AJBIAX, KOTOPHIM YAAX0Ch
u3bexar rumbeaum BO BpeMs OﬁﬂeABHeHHH Ha MHOT'0OYACJIEHHBIX, PacIo-
TOKEHHEIX B COCeICTBe AJBI, cBOGOZHEIX 0T JAbAd MecrHocTaX. M3 mep-
BugHoil (paymsr TaTp Moram B JIyYmIeM cIydyae COXPAaHHTHCH (HOPMBI,
EUBYIIEE B 0olee XOIOZHBIX, BHICOKMX BOSBBINEHHOCTSX HIX HA
GoXiee XOIOZHBIX, CEIBIX MecIax M KOTODEIE BCIEACTBHE HTOTO, 0y Lyuu
BBHITECHEHHLIMH CHeroM u Jeguukamu u3 Tarp, Morau 3ajepkaTbes
B HeGobmroM paccrogHpu or TaTp, B GHIpOH TYHADe MXOB U JHINANHU-
KoB. VI B Hacrofimee BpeMs MHOTHe BUABI HHUBYT B GeclmocpeicIBeH-
HOM 6xm30cTd (hPOHTA CeBEPHEIX JeJHHKOB.

Vismenenus B mepBHYHON (ayHe GeCEPBIILIX HACEROMEIX Tarp Bo3-
HEKIE B IJefcromere He TOJIBKO 107 BIHSIHHEM HCYe3HOBEHHS MU
BEITECHEHHS HeKOTOPHIX HIeMeHTOB 9Tofi ¢hayHsl. B mepmoast obuxepe-
wennst, (ayHa Tarp, BHITecHSeMaf K [MOJHOKHIO TIOp, BeTpeYaIach
¢ (aymoii, yerymaomeft o HAIOPOM GEBEPHBIX JIEJHUKOB, M IPeObI-
BaJa H30IMPOBAHHAS HA CPABHATENbHO MAJEHBKOA Teppuropuu Hu-
BMEHHOGTH, ¢BOGOZHOH 0T mb1a. B cmroueHHO# B d1ux Mecrax Qaywe
IPOHCXOAUI 00MEH HEKOTOPLIX HIeMeHTOB. Ha MeCTo mcyesHyBmHAX BU-
J0B Berymaxd HoBhe. I[0SBHIMCH Takme M HOBBIE (opMbl, MOAupuI-
POBaHHEIe TOJ BIMSHZEM H3MEHUBIIHXCH YCIOBUA Km3HH, (OPMEI, IpH-
CIoCO0MenHEe K KHBEE B X0IoJe ¥ jJame HA CHEIY M JeIHMEAX, MK
e Ha TOBEPXHOCTH XOIOJHEIX BoJ0oeMOB. Bo Bpems HacrymIeHus
MERTYIeIHAKOBEIX - IEPUOZIOB, MIOIALY, 3aHATHE MECTHOH W ceBepHoli °
(ayHol, IMOCTENEHHO YBeINYHBAINCH M, IIOMEDEe HCUeBHOBEHUS JdefHN-
KOB, IOACHIXaJM W IWOKPHIBAIHCH Golee OCMIBHOH pACTUTEIEHOCTEI.
Bricokas TeMmmepaTypa W BhICHIXaHME TEPPHTOPHH, OCBOOOKIEHHBIX OT
Jb1a BINGIM Ha pas’efuHeHHe cMech (ayH HHSMEHHOR u ceBepHOI
Bujer, mprcmocobIenHEble ¥ mpeGrBAHEI0 B XOIOZHOM KINMATE M cpefu
PACTHTEILHOCTH, CBOMCTBEHHOH JTOMy KIEMATY, BOSBPAIIANHCH IIOCTE-
ImeHHo B Goxee XOJOJHBIE MECTHOCTH B T[0paX HIM B GOIBIIMHCTBE
CIyYaeB BO3BPAINAINCH B CBOM IIeDBAYHEIE CeBEPHBIE gmamma. Jas
HEKOTOPHIX, CHIBHO MEHKAY 60600 DASHAMMUXCH BHJOB, BOSHUKIM JHC-
CIOHEIHY.

O6xenenennsg moBTopazucs B Tarpax 3—4 pasa. Croxpkome pas
HOBTOPSATACH COBMECTHAS KHB3Hb TODHEIX ()OPM C HUBMEHHEIMH, IIPH-
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megmuMn ¢ ceBepa ¢opmamu. CToIbKoke pa3 B IEpPHOAAX MemJydes-
HUEOBEIX IIOBTOPSIOCH B03Bpamenyue (ayHbl OeCKPBIIBIX HACEKOMBIX
‘Taxp B ee ropusie xkuanma. OJHAKO HeT HAKAKAX JAHHABIX OTHOCATEIBHO
yOsITKa BUIOB NEPBHYHOH Temxroll (ayHsl U OTHOGHTEIBHO MpHOBLIN
HOBHIX BHJI0B, TpHINEJMAX ¢ HE3MeHHocTell m ¢ ceBepa. Her Takie
HAKAKMX JAHHBIX OTHOCUTEIHHO HHTEPraanTaloB, BO BpeMs HKOTODBIX
IIpoucxoanIa 9Ta leK6LIJIL.

OHAKO MMEITCS HeKoTopble JAHHEIE 0 BOBBpAIIeHHE (ayHEl Gec-
KPBLIBIX HACEEOMEIX B Tarpsl BosBpamenme 570 IPOHCXOIHIO MeJ-
JIeHHO, TaK Kak W CerofgHsd eIne, MOJ BIMSHEEM IIOCIeJHEr0 NepHola
o6xejeHennd, oTcyTeTByer B TaTpax W3BeCTHOE YHCIO BUJOB, CBOMCTBEH-
HBIX TOPUCTHIM MeCTHOCTSM, Tak Hampumep: Machilidae n sHaqnTeIbHOR
gieao popos us psaxa Collembola. Buorr sTux pofoB KHBYT B Gin-
wattmrem cocegerse ¢ Tarpamum — B Topmax u IlenmHax, a Takmke
B Axbmax. -

IoxTBepKIeHAEM THIIOTe3H OTHOCUTEIBHO CHIBHON pefyKIMu Jep-
BUYHON (payHbl GeCKpHLIBIX HAcEeKOMBIX Tarp, siBIgercd Telepemnuii
cocrap memepHoii ¢ayusr Iloabekoro Hanmomaxpnoro Ilapka B Tarpax.
B cocraBe oroit (payHel OTCYTCIBYIOT BCe BHIL, MOrymme OBITH Ipu-
YACAHHBIMH K TpyIile TpOIMo6MOHTOB, T0 ecTh IpyNIe BHJOB, HH3HD
KOTOPBIX TPOTEKAeT HCKINYATEALHO B Iemepax. VsBecTHeIe H3MEHEHNS,
XapaKTepHble AIf (opMm HpeOBIBAOIINX B Ilemepax, 3aMeTHEl JIAIIL
y momyxsimmii oGbkHOBeHHOro B IiBpome BHaa Onychiwrus armatus
(TuLB.), ®oTopsle B memepax Haxgickoit m Marypsl oramyaTcs
GTpOeHHeM Texa OT IIaBHOH (opMbl (var. multituberculatus STACH).

OrcyrerBue Tporao6uorToB B memepax Iloasckmx Tarp, xord oHM
cymecTBYOT B IEIIepax MOJbCKOH HUBMEHHOCTH ¥ B MHOTMX TIOpax
EBpomer, MomeT CIyKUTH, A0KA3aTEIBCIBOM, YTO IepBHYHAL (hayHA
GecKEPELIBIX HaceEoMbIX Tarp cpmIbHO OOHMINANA m UTO BaceleHHe Ie-
mep B Tarpax GeCKpHLIBIME HACEKOMBIMH IIPOMBOIII0 HEOYEHbH JABHO.

[Ipn awaxmse TPYIIIPOBER (PAYHEI Geckpblisx Hacexomsix B Ilapke
B Tarpax ¢ TOUYKE 3peHUS BBHICOTHL MECTOHAXOXJeHHN HAZ YPOBHEM
Mops, aBrop xeamr ¢ayny Collembola ma aBe Tpymmer: rIaBHyO
Ipyuly, 3akIodabimyo 119 BuAoB ¥ BXOIAMY B TOPH ¢ IOXHOKHM,
¥ TpymIy, 3aKIoyaiouryio 15 BA0B. OTH IocIeHre TPHOEBAKT K IIaB-
HOMi Trpymme TOIBKO Ha BHAUHTEABHON BhicoTe. 19 BHJOB TIIABHOMH
IpyIOs. He JOXOAHT Jo HEmHefl IPAHENE! XecoB. Ha mmkHell rpammie
JecoB yGHIBaer W3 HTof rpyummsl 2D BHJOB, To ecTs 36,97%, & y BEpx-
Heil TpaHEUIB — JaapHefimux 15 BUJOB, Tak YTO M3 IEPBOHAYAIBHOTO



102 J. Stach 102

9ACI3 BHJOB 0CTAETCA TOXBKO moxoBuHA — 60 BmJOB, To ectb 50,42/,
EOTOpEIe BCTYNAWT B padoH KapImkoBoil cocHH. TyT y6mBanT Aai1s-
Hefimme 25 BumioB (28,57°/). M3 ocraBmmxes 34 EuioB, mepecryma-
WOIAX BePXHOO IPAHANY KAPIUKOBON COCHBI, TOXBKO 16, TO ecrh
13,44°/, Bugos raamoft rpynnsr gaynst Collembola, moxorut 1o BEI-
codafimux BepmuH rop Ioabckoro HammomaxsHoro ITapka B TaTpax.

I'pannner wossaerns Collembola B n3BeCTHEIX pafioHax X118 Goirs-
IIXHCTBA BUJOB He BeIcTymanT pesko. Hax @sBectHo Collembola mu-
BYT MpPEAMYIIECTBEHHO B TYMYCHOH II0YBE, CpEJH ONABIINX JHCTHEB
W UTI, B THOOMmeEN JpeBecuHe, II0f oTcTalomledl Kopolf crapeix ape-
BecHbIX IHeil. Bexencrsme sroro, B cocrase (ayurr Collembola tep-
PETOPHH, HOEPHITHIX J€COM M TeppHTOpHil, IMOKDBHITHIX KapIHKOBOIL
COCHOH, 0COGEHHBIX DasHAN, He Bamedaercd. (aMag Bammas TPAHMIA
TpoxofuT Ha BHicore 1650 M, rie HaumHAeTCH y6m’1‘0h B CIIOYEHHEIX
IpPOCTPAHCTBAX EAPIMKOBON COCHEL

Cocras u3 16 BugoB riaBHo#t rpymmer Collembola ysernmunpaercs
depe3 ImpucoefnHeHWE 7 BHAOB B Golee BEICOKHX paifonax no 23 Bu-
noB. CocraB 5ToT HeogHooOpaseH. TyT HaxogdTes 15 BHIOB IIHPOKO
PacIpocTpaHeHHBIX B EBpone, 6 BHA0B TOpHBIX, 1 BuA 60peo-ropHbIi
H OFEH SHJeMAT 3 Tatp.

Jlaxee aBrop orosapmsaer cocras. (ayust Collembola, cocpegoro-
YeHHOH OK0I0 pasImyHOro Tuma BogoeMos Ilapka B Tarpax @ Ha pas-
MMYHEIX BEICOTAX IONOKEHES HTHX BOZ0eMOB. B coctas roff (ayHBL
BXOAUT HECKOIBKO BHUJ0B, IPHCIOCOCIEHHEIX CIDOEHHEM TeXd K CBO-
GOIHBIM JBHKEHHAM HA4 IoBepxHocTH BOABL CoCTaB HTOT HEMHOIEM
OTIMYAeTCH OT Takoro B AXbIAX @ B LelE YepHOrOpHI B BEICOKHX
Hapmatax. Tyr orcyrcrByer oGHKHOBeHHHI BuN, muBymuil BOIu3H
BoAEl B Axpmaxn B YepHorope — Isotomurus alpinus (CARL.). Baro
B 9THX TOpax OTCYTCTBYeT mHTepecHbi IuzeMuT u3 Tarp — Mega-
lothorax aquaticus STACH.

Hurepecen coctaB mpmpogmoil (aymsl Ilapka Bo BpeMs BHMBL,
KOUa  O0IBIIMHCTE0 PACHONI0EEHHEIX BEICOKO BOZ0EMOB 3amMep3aer.
B ropax Gombmas acrs 5Tl (ayHbl 3AMEDAET B HT0 BpeMS, MeHbIIAs
9aCTh COCPEZIOTOYMBACTCS B HUEKE PACIOI0KEHHBIX Mecrax Ilapka, BIOIH
HECOBCEM BaMep3MIHX pedYek, MaleHbEHX GoXoT m BOAMBE EI0Uei
¢ Temnoi Bojoft m comyrerByer smmEefi dayme Collembola Tarp.

Tunmyrsle BepIIHHHEIE 3uMEme Buil Tarp, kax Hypogastrura
monticola STACH m smieMur u3 Tatp Hypogastrura tatrica STACH
HHEOT[4 He MOSBIAITCH COBMECTHO € JAPYIHMH BHIAMH.
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