
M U Z E U M  I I N S T Y T U T  Z O O L O G I I
P O L S K I E J  A K A D E M I I  N A U K

F R A G M E N T A  F A U N I S T I C A
Fragm. faun. W arszawa, 30.11.1998 41 3 15-28

Igor J . KAPRUS

The fauna of springtails (Collembola) from se lec ted  habitats in  R oztocze

A bstract. 158 species of Collembola, am ong them  som e species rare in Europe are recorded from 
Roztocze -  an  up land  region in so u th -easte rn  Poland and in W estern U kraine. Coexistence of 
bo real-m ontane, m ontane, South-E uropean , N orth-E uropean and  endem ic species is the m ost 
charac te ristic  feature  of the fauna of the region.
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INTRODUCTION

Today, abou t 2,500 species of springtails are known from Europe. However 
insufficient s tudy  of the fauna of separa te  regions still prevents sc ien tis t from 
using  th is  group of invertebrates for zoogeographical purposes.

Now, 355 species of springtails are know n for the U krainian  fauna. The 
U krainian  C arpa th ians have been studied  m ost completely (266 species) and 
for the res t of the area, including the Crimea, only 239 species of Collembola 
are known. The Roztocze region, with its g reat diversity of soils and vegeta
tion, h a s  been little studied. Only in the  works of J . S t a c h  (1947, 1963, 1964) 
some species recorded from this region are given. In particu lar, 9 species of 
Collembola are known for Central Roztocze (Roztocze Środkowe): Xenylla  
maritima T u l l b e r g , Anurophorus laricis NlCOLET, Isotom a hiemalis SCHOTT, 
Isotom arus pa lustris  (M u l l e r ), Tomocerus vulgaris (Tu l l b e r g ), Orchesella  
flavescens  (B o u r l e t ), Entomobrya nivalis (L.), E. arborea (Tu l l b e r g ), Entomo- 
brya corticalis (N ic o l e t ) (Sta c h  1964) and 3 species in all for S ou th -E aste rn  
Roztocze: Neanura muscorum  (Te m p l e t o n ), Tetrodontophora bielanensis W a g a ,
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Folsomia quadrioculata  ( T u l l b e r g ) .  12 more species are know n for the nearest 
environs of Lviv (Dubliany) (STACH 1947, 1949a, b, 1951, 1954).

The object of our work was to s tudy  species com position of springtails in 
some (mainly forest) h a b ita ts  in Roztocze and  to define clearly the biotopic 
preferences of different species.

I express my th an k s  to the m anagem ent of the Roztocze National Park 
(Director Z. K o t u l a )  and  to Dr. A. L ia n a  and Dr. W. M i k o ł a j c z y k  (Institu te of 
Zoology of PAS) for their help and assistance  in my investigations in the  Roz
tocze N ational Park.

MATERIAL AND METHODS

The m ateria l w as collected betw een 1986 and 1990 w ithin  the fram ew ork 
of a system atic  program m e of scientific research  of the  S ta te  M useum  of 
N atural H istory NASU; a total of 650 soil sam ples were collected and  23,350 
springtail specim ens were identified. The principal collections of Collembola 
were carried  ou t in the  sou th -easte rn  p a rt of Roztocze, m ainly in the  Roz- 
toczczia Reservation (Ukraine). Some m aterial w as collected in o ther hab ita ts , 
e. g. in u rb a n  green of Lviv b u t m ainly in m eadow s and p astu res.

W ithin the  fram ew ork of collaboration betw een the S ta te  M useum  of N atu
ral History NASU (Lviv) and  the Institu te  of Zoology of the Polish Academy of 
Sciences (Warszawa) I also collected m aterial in forest biotopes of the Roztocze 
National Park  (Central Roztocze in Poland). A detailed descrip tion of the vege
tation  of the  region investigated m ay be found in the w orks by IZDEBSKI et al. 
(1992) and  by Z h y z h y n ,  K h a g a l o  and C h a b a n  (1988).

Soil sam ples of 250 cm 3 volume were taken  down to 10 cm, extracted in a  
Tullgren 's a p p a ra tu s  for 5 days and preserved in 80% ethyl alcohol. Extensive 
m aterial w as also collected by the techniques of direct cap turing .

The system  of the  genera  and  fam ilies is cited after the  w ork “Collembola  
of USSR” ( B a b e n k o  et al. 1988) and separa te  works on system atics  of Collem
bola.

LIST OF SELECTED HABITATS IN ROZTOCZE

Roztocze N ational Park  (RPN)
Forests
1. Bukow a G óra, Dentario glandulosae-Fagetum , soil an d  litter
2. Bukow a Góra, A bietetum  polonicum, soil and litter
3. Bukowa Góra, Tilio-Carpinetum, soil and litter
4. Zwierzyniec, Betuleto-Alnetum , soil and  litter
5. Zwierzyniec, Leucobryo-Pinetum, soil and litter

Roztoczczia R eservation (RR)
6. Ivano-Frankove, ecological profile of Piasecky, Fageto-Quercetum, soil and  litter
7. Ivano-Frankove, ecological profile of Piasecky, Pineto-Fagetum, soil and  litter
8. Ivano-Frankove, ecological profile of Piasecky, Carpineto-Quercetum, soil and litter
9. Ivano-Frankove, ecological profile of Piasecky, Querceto-Pinetum, soil and  litter
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10. Ivano-Frankove, ecological profile of Piasecky, A lnetum  glutinosae, soil and  litter
11. Vereszycia n ea r Ivano-Frankove, Fagetum, soil and  litter
12. Vereszycia n ea r Ivano-Frankove, Fagetum, u n d e r b ark
13. Lelechivka n ea r Ivano-Frankove, Fageto-Pinetum, soil and litter
14. Lelechivka n ea r Ivano-Frankove, Pinetum, soil and litter

Bottom land sites of the Vereszycia River
15. Ivano-Frankove, locality “Zalyvky”, Salicetum  cinerea purum , soil and litter
16. Ivano-Frankove, locality “Zalyvky", Molinietum caricosum  [appropinquatae, rostratae, nigrae),

soil and  litter
17. Ivano-Frankove, locality “Zalyvky”, Betuleto (pubescentis)-betuletum  (humilae) oxycoccosum  

(palustrae), soil and litter
18. Ivano-Frankove, locality “Zalyvky”, Betuletum  pubescentis descham psiosum , soil and  litter
19. Ivano-Frankove, locality “Zalyvky”, Betuleto  (pubescentis)-P inetum  [frangulosum), soil and

litter
20. Ivano-Frankove, locality “Zalyvky”, Betuleto  (pubescentis) descham psioso-m oliniosum , soil 

and litter
21. Ivano-Frankove, locality “Zalyvky”, Betuleto-Pinetum  corgllosum, soil and litter 

Meadows
22. Stavky n ea r Ivano-Frankove, p astu re , soil and litter
23. Szklo, dry m eadow , soil and  litter, on grass
24. H lynske n ea r Zhovkva, wet meadow, on grass

U rban green of Lviv
25. Ivan F ranko  Park, soil and litter
26. Pohu lianka Park, soil and litter
27. O rchard  n ea r the  centre, soil and  litter
28. O rchard  n ea r the centre, on grass, u n d e r b ark  of fruit trees.

GENERAL CHARACTERISTICS OF THE SPRINGTAIL FAUNA

The m ateria l collected in the region studied  com prised 158 species of 
Collembola which belonged to 65 genera and  16 families (they constitu ted  
43% of the  U krain ian  collembolan fauna) (Table I -  in the end of th is  paper). 
In the Polish p a rt of Roztocze 51 species of springtails were found and  in the 
U krainian  p a rt -  152 species in all. The largest num ber of species belonged to 
the  families Isotomidae  (31) and Erttomobryidae (29), w ith a relative richness 
of O nychiuddae  (19), N eanuddae  (18), H ypogastm ddae  (19). Species of the 
families Isotom idae  and O nychiuddae  form the basis  of the faunistic  complex 
in arctic d eserts  and  in boreal forests ( K u z n e t s o v a  1985, B a b e n k o  1993). 
Moving tow ards the sou th  a gradual increase m ay be observed in species 
num ber in the families Entomobryidae, Neanuddae, Odontellidae, Sm inthuddae, 
Dicydomidae. In the investigated h ab ita ts  of Roztocze the proportion of the 
above-m entioned families is high -  up  to 40%, and  may reach  even 60% of the 
total species richness of the specific fauna  in some tropical regions 
( D e h a r v e n g  et al. 1989).

In the biotopes investigated a specific complex of sp ringtails is form ed on a 
com m on faunistic  basis  and  it is very sim ilar to the  C en tral-E uropean  fauna. 
A com parison of faunistic  spectra  of Collembola in forest coenoses show s th a t
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a p p r o x im a te ly  h a l f  o f  th e  s p e c ie s  b e lo n g  to  Poduromorpha. T h is  is  a  p e c u l i a r 
ity  o f  a  s p e c if ic  c o m p le x  o f  c o m m u n i t i e s  in  f o r e s t s  in  th e  t e m p e r a t e  a n d  t r o p i 
c a l  c l im a te  (D e h a r v e n g  e t  a l. 1 9 8 9 ).

In the m ajority of p lan t associations investigated the m ain  body of the 
Collembola fauna  is formed by euryplastic  and polytopic species and  species of 
forest complexes. Such  species as  Folsomia manolachei, Isotomiella minor, 
Isotom a notabilis, Protaphorura arm ata, Folsomia quadrioculata , LepidocyrLus 
lignorunx Lepidocyrtus lanuginosus, Friesea mirabilis, Isotoma tigrina, Pogonog- 
nathellus flavescens, Sminthurinus aureus, Pseudosinella zygophora, Megalotho- 
rax minimus, Sphaeridia pumilis, Tomocerus minor are found very often.

In the region investigated special a tten tion  m u st be paid to som e rare  spe 
cies which a t p resen t are known only from several localities in the  world. They 
are: Endonura tetrophthalma, Folsomia duodecimoculata, Karlstejnia annae, 
Odontella montemaceli, Folsomia strenzkei, Folsomia lawrensei, Orchesella 
sphagneticola, Lepidocyrtus nigrescens, Proisotoma armeriae. In addition  to 
those m entioned above the following species are recorded in single specim ens: 
Tetracanthella  sp. n. cf. ksenem ani, Deutonura stachi, H ypogastrura scotica, 
Neonaphorura adulta, Odontella lamellifera, Micranurida fo rsslund i, Smin- 
thurides pseudoassim ilis, Heteromurus bilineatus.

The high species density  and  abundance  of springtails are fea tu res  ch a ra c 
teristic of the  forest fauna. The b asis  of the  Collembola fau n a  in Roztocze for
est is m ade by typical forest species (about 40% species diversity). In forest 
com m unities two groups of species typical of boreal and nem oral forests are 
distinguished. Willemia anophthalma, W. denisi, Isotoma hiemalis, Anurophorus 
septentrionalis, H ypogastrura scotica  belong to the form er group and En
donura tetrophthalma, Pseudosinella zygophora, Neanura minuta, Lepidocyrtus 
paradoxus, Lipothrix lubbocki, Allacm a fusca , Arrhopalites sp inosus, Caprainea  
marginata, Pogonognathellus longicomis, Tomocerus minor, Thaum anura carolii 
to the  latter.

The corticophilous fauna is fairly specific and it is rep resen ted  here  by the 
following species: Folsomia duodecimoculata, Entomobrya corticalis, E. arbo- 
rea, E. nivalis, Friesea claviseta, Isotom a abella, Vertagopus cinereus, X enylla  
boemeri, X. brevicauda, Willowsia buski, Odontella lamellifera.

In open a reas  (bottom land meadow, pastu re , wet meadow, dry meadow) we 
come across species w hich are rarely found u n d er the forest cover or are a b 
sen t there altogether. On one side these are hygro- and m esophilous species: 
Hypogastrura m osquensis, Orchesella sphagneticola, Isotom a viridis, Willemia 
intermedia, Sphaeridia pumilis, Lepidocyrtus curvicollis, D euterosm inthurus 
bicinctus, Sm inthurinus elegans, Protaphura campata, B rachystom ella parvula, 
Sm inthurus viridis, Spatulosm inthurus Jlaviceps, species of the  genera  Smin- 
thurides, Isotom urus and  on the o ther xerophilous species: M etaphorura af- 

fin is, Stenaphorurella quadrispina, Hypogastrura succinea, Entom obrya multi- 
fascia ta , E. quinquelineata, Folsomides parvulus, Isotom odes productus, Deu
terosm inthurus repandus. The la s t two m ay be considered ch arac te ris tic  of the 
typical steppe fau n a  of Collembola.
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In the  u rb an  green of Lviv there often are found synanthropic , com post and 
ruderal species which have not been recorded from n a tu ra l forests. These are: 
Folsomia Candida, Isotoma anglicana, Heteromurus nitidas, Sinella caeca, Ar- 
rhopcilites caecus, Cryptopygus bipunctatus, Folsomia fim ateria, Hypogastrura  
purpurę scens.

ZOOGEOGRAPHICAL ANALYSIS

For E uropean species of springtails wide geographical ranges of distribution 
are typical. For example, according to different literature da ta  ( S z e p ty c k i  1967, 
W e i n e r  1981, P o m o r s k i  1992), widely d istributed Collembola species (Cosmo
politan, Holarctic, Palaearctic, Euro-Siberian, Euro-North-American, Pan- 
European) constitu te from 64.4% to 79.4% of their total num ber in particular 
faunas. In the Roztocze fauna only about 58% of species are widely distributed 
ones. This is indicative of high species specificity of the fauna of the region. 
Such character of the fauna first of all depends on the presence of boreal- 
m ontane, m ontane, and North- and South-E uropean species of springtails.

A partly  m ontane charac te r of the Roztocze fauna depends on a fairly large 
proportion of boreal-m ontane and m ontane elem ents (9.6% of total species 
num ber) in a particu lar fauna. The boreal-m ontane elem ent of the fauna is 
m ade by the six following species: X enylla  brevicauda, Anurida granulata, 
Micranurida forsslundi, Folsomia inoculata, Veriagopus westerlundii, Tomocerus 
m inutus. Such  species as Tetrodontophora bielanensis, Odontella moniemaceli, 
O. pseudolam ellifera, Hypogastrura luteospina, Thaum anura carolii, Folsomia 
m ultiseta, Plutomurus carpaticus, Orthonyhiurus rectopapillatus, Deutonura 
stachi can  be included into the m ontane elem ent. The las t th ree species be
long to the  C arpath ian  endem ics.

The m ajority of the boreal-m ontane and  m ontane species are limited in 
their expansion  to the p lains of Roztocze and Podillia. Only some species of 
Collembola reach Polissia.

Four South-E uropean species have been found in the region investigated. 
These are: Neanura minuta, Entomobrya muscorum, E. quinquelineata, Hypo
gastrura luteospina. The recording of the North-European species Hypogastrura 
scotica, Anurophorus septentrionalis, Folsomia fim etadoides  in Roztocze is in ter
esting.

The investigated collembolan fauna from Roztocze is rich in different 
chorologic elem ents. This may be explained by the fact th a t the region investi
gated  occupied a special place in the historical events on the E uropean  conti
n e n t a t the  end of the Tertiary and Q uaternary  periods.
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STRESZCZENIE

[Tytuł: F auna  Collembola w ybranych środow isk Roztocza]
W w ybranych zbiorowiskach roślinnych ukraińskiej i polskiej części Rozto

cza stw ierdzono występowanie 158 gatunków  Collembola (tab. I -  n a  końcu 
pracy). M ateriały były zbierane w latach  1986-1990, głównie n a  obszarze re 
zerw atu Roztocze w okolicy Iwano Frankow a i Lwowa (Ukraina) oraz w Rozto
czańskim  Parku Narodowym (Polska). Najliczniej w zebranych m ateria łach  
reprezentow ane są  rodziny: Isotomidae  (31 gatunków) oraz Entomobryidae  (29 
gatunków ).

Trzon zgrupow ań Collembola je s t  charakterystyczny dla fauny Europy 
Środkowej. Tworzą go głównie eury- i politopowe gatunk i takie jak : Isotomiella 
minor, Isotom a notabilis, I. tigrina, Folsomia qu.adriocu.lata, F. manolachei.
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Sm inthurinus aureus, Friesea mirabilis, Pseudosinella zygophora  i wiele in 
nych. W środow iskach leśnych Roztocza 40% fauny Collembola stanow ią ga
tunki typowo leśne reprezentujące dwie grupy: borealną  i nem oralną. Do 
pierwszej m ożna zaliczyć takie gatunki jak : Willemia anophthalma, W. denisi, 
Isotoma hiemalis, Anurophorus septentrionalis, Hypogastrura scotica: do d ru 
giej: Endonura tetrophthalma, Pseudosinella zygophora, Neanura minuta, Lepi- 
docyrtus paradoxus, Lipothrix lubbocki, Allacma fusca , Arrhopalites spinosus, 
Caprainea marginata, Pogonognathellus longicomis, Tomocerus minor, Thau- 
m anura carolii.

Bardzo specyficzna je s t fauna podkorowych Collembola (kortykofilna), na 
Roztoczu reprezentow ana przez: Folsomia duodecimoculata, Entomobrya corti- 
calis, E. arborea, E. nivalis, Friesea claviseta, Isotoma abella, Vertagopus cine- 
reus, X enylla  boemeri, X. brevicauda, Willowsia buski, Odontella lamellifera.

Ze środowiskam i otwartymi związane są  z jednej strony gatunki hygro- 
i mezofilne, jak  n a  przykład: Hypogastrura mosquensis, Orchesella sphagneticol- 
la, Willemia intermedia, Isotoma viridis, Sminthurinus elegans, Protaphura cam- 
pata, Brachystomella parvula, Sphaeridia pumilis, Sminthurus viridis, Spatulo- 
sm inthurus Jlaviceps, Deuterosminthurus bicinctus; z drugiej gatunki kseroter- 
mofilne, jak: Metaphorura affinis, Stenaphorurella ąuadrispina, Hypogastrura 
succinea, Entomobrya multifasciata, E. quinquelineata, Folsomides parvulus, 
Isotomodes productus, •Deuterosminthurus repandus.

Na szczególną uwagę zasługuje występowanie na  Roztoczu gatunków  zn a
nych dotychczas z niewielu stanow isk na  świecie. Są to: Endonura te
trophthalma, Folsomia duodecimoculata, Karlstejnia annae, Odontella monte- 
maceli, Folsomia strenzkei, Orchesella sphagneticolla, Proisotoma armeriae, 
Folsomia lawrensei.

Tylko w środow isku zieleni miejskiej Lwowa znaleziono synantropijne i ru- 
deralne skoczogonki: Folsomia Candida, Isotoma anglicana, Heteromurus niti- 
dus, Sinella caeca, Arrhopalites caecus, Cryptopygus bipunctatus, Hypogastrura 
purpurescens.

Spośród gatunków  Collembola wykazanych z Roztocza stosunkow o mniej 
niż w innych regionach, bo około 58%, m a szerokie zasięgi (kosmopolityczne, 
palearktyczne, eurosyberyjskie, europejsko-północnoam erykańskie). S to su n 
kowo duży na tom iast je s t  odsetek gatunków  borealno-górskich, górskich, bo- 
realnych i południow oeuropejskich.

Około 9,6%  wszystkich roztoczańskich Collembola stanow ią gatunk i bore- 
alno-górsk ie i górskie. Do pierwszej z w ym ienionych grup  m ożna zaliczyć: 
X enylla  brevicauda, Anurida granulata, Micranurida forsslundi, Folsomia inocu- 
lata, Vertagopus westerlundi, Tomocerus minutus. Spośród wym ienionych po
niżej ga tunków  górskich trzy osta tn ie  należą do endem itów  karpackich: Tetro- 
dontophora bielanensis, Odontella montemaceli, O. pseudolamellifera, Hypoga
strura luteospina, Thaum anura carolii, Folsomia multiseta, Plutomurus carpati- 
cus, Ortonychiurus rectopapillatus, Deutonura stachi.

Na Roztoczu znaleziono cztery południow oeuropejskie gatunk i Collembola: 
N eanura minuta, Entom obrya muscorum, E. quinquelineata, H ypogastrura
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luteospina. Do gatunków  borealnych natom iast m ożna zaliczyć: Hypogastrura  
scotica, Aniirophorus septentrionalis , Folsomia Jlmetarioides.

Tak in teresu jący  skład chorologiczny Collembola Roztocza m a ścisły zwią
zek z ro lą ja k ą  om awiany region odegrał w historii fauny środkow oeuropejskiej 
w końcu trzeciorzędu i w czwartorzędzie.

R edaktor pracy: doc. d r hab . A nna Liana
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Table I. List of spring tails (Collembola) of the stud ied  h ab ita ts  in Roztocze. E xplanations: RNP -  Roztocze National Park (Poland).
RR -  Roztoczczia Reservation (Ukraine)

N. S p ec ies
RPN RR

M eadow s
U rb an  
g re en s  
of Lviv

H a b ita tsF o re s ts F o re s ts B o tto m 
lan d
site s

1 2 3 4 5 6 7 8
H qpoqastruridae

1. Hqpoqastrura [Ceratophqsella) arm ata  (NicOLEt + + - - - 1. 13
2. Hqpoqastm ra (Ceratophqsella) m osquensis  (Becker) - - + + 6. 1 6 -2 0 , 22
3. H qpoqastrura (Ceratophqsella) silvatica  Ru s e k - + - - + 6, 9 -1 1 , 13, 26, 27
4. H qpoqastrura (Ceratophqsella) succinea  GlSlN - - - + - 23
5. H qpogastrura (Ceratophysella) denticulata  

(Bagnali)
+ + - + + 1, 3. 13, 2 2 , 23 . 2 5 -2 7

6. H qpogastrura (Ceratophysella) scotica (Ca r p e n t e r  
Ev an^

- - + - - 17

7. H qpoqastrura (Ceratophqsella) benqtssow i Agren - - - - + 27
8. H qpoqastrura  (Ceratophqsella) luteospina  STACH - + - - - 9
9. H qpoqastrura (Hqpoqastrura) vem alis  (Carl) - - - - + 2 7
10. H qpoqastrura (Hqpoqastrura) socialis (Uzel) - - + - - 1 7 -2 0
11. Hqpoqastrura (Hqpoqastrura) viatica Tu l l b e r g - - - + + 2 2 , 27
12. H qpogastrura (Hypogastrura) m anubrialis 

(Tu l l b e r O
- + - - - 14

13. H ypogastrura (Hypogastrura) purpurescens  
Lu b b o c k

- - - - + 2 7

14. Willemia anophthalm a  B ó r n e r + + - - + 5, 8 -1 0 , 2 5 -2 7
15. Willemia den isi M ills + + - - + 5, 9, 10, 14, 27
16. Willemia interm edia  M ills  s e n s u  H u t h e r - - - + - 22
17. X enqlla brevicauda  Tu l l b e r g - + - - - 12
18. Xenqlla maritim a  TULLBERGsensu Sta ch + - - + + 5, 2 2 , 2 3 , 28
19. X enqlla boem eri AXELSON + + - - + 3, 6, 26 , 28

Poduridae
20. Podura aquatica  L. - - + - - 15

Odontellidae
21. Odontella montem aceli W e in e r + - - - - 3
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Table I. continued

1 2 3 4 5 6 7 8
22 . Odontella lamellifera  Ax e l s o n - + + - - 12, 13, 16
23 . O dontella pseudolam ellifera  Sta ch - + - - - 11

Neanuridae
24 . Frisea mirabilis (Tu l l b e r O + + + + + 5, 8, 9 -1 2 , 1 4 -1 8 , 2 0 -2 2 , 

25 , 2 6
25 . Frisea claviseta  Ax e l s o n - - - - + 25 , 2 8
26. B rachystom ella paruula  (Sc h Affef) - + - + - 6, 9, 10, 22
27 . P seudacheru tes parvulus BOr n e r + + - - + 1, 5, 6, 8, 14, 28
28 . P seudacherutes dubius  Kr a u s b a u e r + + + - - 3, 8, 9, 11, 16, 21
29 . P seudacherutes subcrassus  T u l l b e r g + + - + - 5, 6, 10, 11, 23
30 . P seudacheru tes corticicolus (Sc h Af f e O - + - - + 6, 9, 14, 25
31 . M icranurida pyqm aea  BÓRNER - - - + - 22
32 . M icranurida forsslundi G isin + + - - - 1, 11
33 . A nurida  granulata  Ag r e l l + + - - - 2, 5, 6, 11
34 . A nurida. sp. n. cf. brunsvigiensis H u t h e r + + - - - 2, 5, 8, 9, 11
35 . A nurida  tullbergi S c h o t t - - + - - 15
36 . T haum anura  carolii (Stach) + + - - - 4, 6, 11
37 . N eanura m uscorum  (Te m p l e t o i) + + + - + 4 -8 , 10, 11, 14, 15, 20 , 

2 3 , 2 7 , 28
38 . N eanura m inuta  GiSIN + + - - - 1, 12
39 . D eutonura stach i G isin + - - - - 2
40 . D eutonura albella (Stach) + + + - - 1, 2, 5, 6, 9 -1 2 , 1 7 -1 9 , 21
4 1 . E ndonura tetrophthalm a  Sta ch - - + - - 15

Onychiuridae
42 . Tetradontophora bielanensis Waga + + + - - 2, 4, 6 -1 1 , 13, 21
4 3 . Micraphorura absoloni (Bo r n e f) + + - - + 4 -6 , 8 -1 1 , 13, 27
44. H ym enaphorura polonica POMORSKI + + - - - 3, 8, 10
45 . Protaphorura arm ata  (Tu l l b e r O + + + + + 1-4 , 6 -1 1 , 13, 14, 1 6 -2 2 , 

2 5 -2 7
46 . Protaphorura cam pata  (Gisin) + - + + + 1, 1 8 -2 0 , 22 , 2 6
47 . Protaphorura pseudocellata  NAGLITSCH - + - - + 6 -8 , 11, 2 5 , 26
48 . Protaphorura aurantiaca  (Rie d l e M - + - - - 8
49 . Protaphorura subulig inata  G isin + + - + - 2, 3, 6, 8, 10, 11, 13, 22
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Table I. con tinued

1 2 3 4 5 6 7 8
50. O rthonqchiurus rectopapillatus STACH + + + - - 1-3 , 5, 11, 12, 19, 21
51. Deuteraphorura insubraria  GlSlN - - - - + 27
52. O nqchiurus am bulans  (L.) s e n s u  S t a c h - - - - + 27
53. M esaphorura krausbaueri (BÓRNEI-) - - - + + 22 , 23 , 2 6 , 27
54. M esaphorura italica R u s e k + + - - - 3, 5, 6, 8
55. M esaphorura macrochaeta  (R usei^ - - - + + 2 3 , 27
56. M esaphorura sqlvatica  R u s e k - + + - - 6, 18, 2 0 , 21
57. Neonaphorura adulta  G isin - - - - + 28
58. M etaphorura affinis ( B o rn e o - - - + + 2 3 , 25
59. Stenaphorurella quadrispina  (B ó rn e O - - - + + 2 3 , 25
60 . Karlstejnia annae  R u s e k - + - - - 9

Isotom idae
61 . Tetracanthella  sp . n . cf. ksenem ani No s e k - + - - - 13
62. Anurophorus septentrionalis Pa lissa + - - - - 5
63 . Isotom odes productus  (AXELSOt) - - - + - 23
64. Folsom ides parvulus  S ta ch - - - + + 2 3 , 26
65. Folsomia m anolachei (Ba g n a l ) s e n s u  D e h a r v e n g + + + + + 1-4 , 6 -1 4 , 1 6 -2 2 , 2 5 -2 7
66 . Folsomia quadrioculata  (Tu l l b e r O + + + + + 1, 4, 6, 8 -1 1 , 13, 1 5 -2 1 , 

2 4 , 26
67 . Folsomia m ultiseta  Sta ch - + + + + 7, 11, 15, 18, 2 2 , 27
68 . Folsomia inoculata  Sta c h - + - - - 9
69 . Folsomia law rensei Ru s e k - + - + - 6, 7, 22
70. Folsomia duodecim oculata  Martynova - + - - - 12
71. Folsomia Candida W illem - - - - + 2 6 , 27
72. Folsomia ftmetarioides (Ax e l s o O - + - - - 9
73 . Folsomia strenzkei NOSEK - - - - + 26
74. Folsomia fimetaria  (L.) - - - + + 22 , 27
75. Cryptopqgus b ipunctatus  (Ax e l s o i^ - - - - + 26
76. Proisotoma m inim a  (Ab s o l o O - + + + + 9, 19, 22 , 26
77. Proisotoma m inuta  (Tu l l b e r O - - - - + 25 , 26
78 . Proisotoma arm eriae  Fj e l l b e r g - + + + - 6, 9, 1 5 -1 8 , 22
79. Isotomiella minor (Sc h Af f e i} + + + + + 1-4 , 6 -1 1 , 1 3 -2 2 , 26 , 27
80 . Isotomiella  sp . n . cf. m uscorum  (Sc h Af f e O - - + - - 15, 16, 18
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Table I. con tinued

1 2 3 4 5 6 7 8
8 1 . Isotom a notabilis S c h Af f e r + + + + + 1 -1 4 , 1 6 -2 3 , 2 5 -2 7
8 2 . Isotom a tigrina (N icoL E t + + + + + 1, 3, 4 , 6, 8 -1 0 , 17, 18, 

2 2 , 27
8 3 . Isotom a hiem alis S c h o t t - + - - - 14
8 4 . Isotom a nivea  (Sc h Af f e # - + - - - 9
8 5 . Isotom a anglicana  Lu b b o c k - - - - + 27
8 6 . Isotom a violacea T u l l b e r g + - - - - 2
8 7 . Isotom a viridis B o u r l e t - + + + + 6, 16, 2 2 , 2 3 , 25 , 27

_ 8 8 . Isotom urus p lum osus  Bagnall - + - - - 10
8 9 . Isotom urus gr. palustris  (Mu llef) - + + + + 10, 1 5 -1 9 , 22 , 26 , 27
9 0 . Vertaqopus w esterlunai (Re u t e O - + + - - 10, 20
9 1 . Vertagopus cinereus (NicOLEt - + - - + 6, 8, 12, 28

Cgphoderidae
9 2 . C gphoderus albinus N ic o l e t - + + - - 14, 18

Tomoceridae
9 3 . Tomocerus minor (Lu b b o c H + + + - + 2, 4 -1 0 , 14, 21 , 2 5 -2 7
9 4 . Tomocerus m inutus  (Tu l l b e r O + - - - - 1
9 5 . Tomocerus vulgaris (Tu l l b e O - + - + + 9, 2 3 , 27
9 6 . Plutomurus carpaticus R uSEK et WEINER + + - - - 1, 11
9 7 . Pogonognathellus Jlavescens  (Tu l l b e r O + + + + + 1, 2, 4 -1 1 , 13, 14, 1 6 -2 1 , 

23 , 2 4 , 27
9 8 . Pogonognathellus longicomis (MullefJ - + - - - 6, 13

Entom obrgidae
9 9 . Orchesella J lavescens  (BoURLEt + + - + + 5, 8, 13, 2 4 , 28
100. Orchesella xerotherm ica  Sta ch - - - - + 28
101. Orchesella bifasciata  Nic o l e t - - - - + 26 , 27
102. Orchesella spectabilis T u l l b e r g - + - + + 9, 12, 14, 2 4 , 28
103. Orchesella pseudobifascia ta  Sta ch + - - - + 1, 2, 5, 28
104. Orchesella cincta  (L.) - - - - + 28
105. Orchesella sphagneticola  Sta ch - - + - - 16
106. Entom obrga nivalis (L.) - + - - + 14, 28
107. Entomobrga m arginata  (Tu l l b e r O - - - + - 23
108. Entom obrga m uscorum  (NlCOLEt - + - - - 6, 8
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Table I. con tinued

1 2 3 4 5 6 7 8
109. Entom obnja corticalis (NlCOLEt + + + + - 5 -7 , 1 0 -1 3 , 15, 23
110. E ntom obnja lanuginosa  (NlCOLEt - + + + - 6, 1 6 -1 9 , 2 1 , 22
111. Entom obrga quinquelineata  (B o rn eO - + - - - 6
112. E ntom obrya m ultifasciata  ( T u llb e rO - - - - + 28
113. Entom obrga puncteola  UZEL - - - - + 28
114. Entom obnja  arborea  (T u llb e rc ) - - - - + 28
115. Lepidocqrtus liqnorum  (Fa b r ic iu O + + + + + 1 -1 1 , 1 3 -2 1 , 2 3 -2 8
116. Lepidocyrtus lanuginosus  (Gmeliin) + + + + + 3 -5 , 8 -1 0 , 19, 2 0 , 2 2 , 2 6 , 

2 7
117. Lepidocqrtus cqaneus  T u l l b e r g - - + + + 2 0 , 2 3 -2 5 , 28
118. Lepidocqrtus violaceus (Ge o f f r o 'i) - + + + + 7, 17, 22 , 27
119. Lepidocqrtus curvicollis (B oU R L E t - + - + + 10. 24 , 28
120. Lepidocqrtus paradoxus  Uz e l - - - + + 2 4 , 28
121. Lepidocqrtus niqrescens S zepty ck i - + - - - 9
122. Pseudosinella  zqqophora  (SCHlLLt) + + + - + 1 -1 1 , 1 5 -1 9 , 21 , 2 5 , 26
123. P seudosinella  alba  (Pa c k a r O - - - + + 2 5 , 27
124. Sinella caeca  (Schott) - - - - + 2 7
125. H eterom urus n itidus  (Te m p e l t o i) - - - - + 2 5 , 27
126. W illowsia niqromaculata  (Lu b b o c H - + - - - 6. 10
127. W illowsia busk i (Lu b b o c H - + + - + 10. 1 8 -2 1 , 28

Neelidae
128. M egalothorax m inim us  W illem + + + + + 1, 2, 5, 8, 9, 14, 1 6 -2 1 , 

2 5 -2 7
129. Neelides m inutus  F o lso m - + + + - 7, 18, 22

Arrhopallitidae
130. Arrhopalites secundarius  G isin - + - - - 6, 7, 8, 11
131. Arrhopalites terricola G isin - + - - - 6, 8
132. Arrhopalites principalis St a ch - - + - - 1 5 -1 9 , 21
133. Arrhopalites sp inosus  Ru s e k + + - - - 1, 6 , 10
134. Arrhopalites caecus (Tu l l b e r O - - - - + 2 7
135. Arrhopalites sp . n. cf. canzianus  Sta ch + + - - - 4, 6
136. Arrhopalites sp . n. cf. o m a tu s  St a ch - + - - - 9
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Table I. con tinued

1 2 3 4 5 6 7 8
Sm inthurididae

137. Sphaeridia pum ilis (KRAUSBAUEfr + + + + + 1, 2, 4, 6, 8, 10, 1 5 -2 2 , 
2 4 , 26 , 28

138. Sm inthurides malm qreni (TullbercJ - - + - - 15, 16
139. Sm inthurides aquaticiis (B oU R L E t - - + - - 15, 16
140. Sm inthurides schoetti (AXELSOt) - - + - - 1 6 -1 8
141. Sm inthurides pseudoassim ilis  Sta ch - - + - - 15
142. Sm inthurides parvulus (Kr a u s b a u e £ - - + - - 1 5 -1 7

K atiannidae
143. Sm inthurinus aureus (Lu b b o c H + + + + + 3, 5, 6, 8 . 1 5 -2 0 , 2 4 , 2 6 -  

2 8
144. Sm inthurinus eleqans  (FlTCtj - - - + + 2 3 , 28

Bourletiellidae
145. D euterosm inthurus repandus (Agren ) - - - + + 2 3 , 28
146. D euterosm inthurus bicinctus (Ko ch ) - - - + + 2 3 , 28
147. H eterosm inthurus bilineatus (B oU R L E t - - + - - 18

Sm inthuridae
148. Caprainea m arqinata  (SCHOTT) + + + - - 5, 8, 10, 13, 15, 18, 19, 21
149. Lipotrix lubbocki (TULLBER0 + + + - + 2, 4 -6 ,  10, 11, 19, 2 1 , 26 , 

2 7
150. Allacm a fu s c a  (L.) - + + - - 9, 11. 12, 18, 19, 21
151. Sm in thurus viridis (L.) - - + + + 16, 18, 24 . 28
152. Spatu losm in thurus flaviceps Tu l l b e r g - - - + - 2 4

Dicqrtomidae
153. Dicqrtomina o m a ta  (N icO L E t - + - - + 9, 28
154. Dicqrtomina m inuta  (Fa b r ic iu $ - - + - + 15, 28
155. Dicqrtoma fu sca  (Lu c a ^ - - + - + 15, 28
156. Ptenothrix se tosa  (Kr a u b a u eĄ - + - - - 8, 10
157. Ptenothrix atra  (L.) - + - - - 8, 10
158. Ptenothrix ciliata Sta ch - + - - - 9

Total species 51 91 57 53 79
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