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Abstract: Faunistic studies in the Polish part of the Karkonosze Mts (W Sudetes) have revealed 128 species, 
including 5 species new  to the fauna of the Sudetes and 41 species new to the fauna of the Karkonosze Mts. 
The total num ber of Collembola species of the Karkonosze Mts is 145, including species recorded in earlier 
studies. The author distinguished six zoogeographical elem ents in the Collembola fauna of the Karkonosze 
Mts: w idely distributed, m ontane, Boreal-montane, Arctic-montane, C ircum polar and endem ic. The fauna 
of springtails of the Karkonosze Mts is roughly comparable to the fauna of East Sudetes w ith a relatively 
high proportion  of cavicolous and ripicolous species.
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INTRODUCTION

In sp ite  of m any  years of study , o u r know ledge of spring tails fauna of the K arko
nosze M ountains (Sudetes, SW Poland) is still no t sufficient and  is far from  the ex
pected  state. U p to now  110 Collembola species have been recorded from  the K arko
nosze M ts ( U z e l  1891, S c h a f f e r  1896, B o r n e r  1903, D e n i s  1931, S c h u b e r t  1933,1935; 
S t a c h  1964; D u n g e r  1970a, b, c; POMORSKI 1992b; SKARŻYŃSKI 1994, 1999, 2000; 
S k a r ż y ń s k i  &  P o m o r s k i  1996b; P o m o r s k i  &  Skarżyński 2000).

The aim  of this s tu d y  w as to com plem ent the faunistic inventory  of Collembola of 
the K arkonosze M ts and  to appreciate the ecological and  zoogeographical un iqueness 
of the fauna.
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MATERIAL AND METHODS

The m aterial w as collected in 1990, 1994, 1999 and  2000 in the Polish p a rt of the 
K arkonosze M ts. Springtails w ere collected from  M arch to D ecem ber in various hab i
tats (excluding synan th rop ic  ones) using  com m only accepted m ethods, i.e. sam pling  
of soil and  litter, m oss tufts, lichens and  flood debris, follow ed by extraction of the 
anim als w ith  a T ullgren  appara tus; also catches w ith  an  exhaustor, flotation of sand, 
pieces of bark  and  fragm ents of ro tting  w ood. A total of c. 200 sam ples w ere collected 
in the fo llow ing hab ita ts  and  localities (p lant associations after FABISZEWSKI 1985):

I. H igh lands zone (400-500 m above sea level).
1. Galio-Carpinetum and  Luzulo-Quercetunv. "C hojnik" and  "Szklarka" reserves.
2. Leucobryo-Pinetum : "C hojnik" and  "Szklarka" reserves.

II. Low er suba lp ine  zone (500-1000 m above sea level).
3. Luzulo-Fagetum, Dentario enneaphyllidis-Fagetum and  Abieti-Piceetum m ontanum : 

Szklarka reserve, W rzosów ka stream  valley, environs of M ichałow ice, K ow ary, 
K arpacz, Borowice, Przesieka, Jagniątków , Szklarska Poręba.

4. M eadow s (not cultivated): environs of Kow ary, K arpacz, Borowice, Przesieka, 
Szklarska Poręba.

5. W et h ab ita t of sp rings and stream s, sm all w ater reservoirs: valleys of stream s: 
Szklarka, W rzosów ka, C zarna Płóczka, Łom niczka, Polski Potok.
III. U pper suba lp ine  zone (1000-1250 m above sea level).

6. Plagiothecio-Piceetum hercynicum, Plagiothecio-Piceetum hercynicum sphagnetosum : 
n e ighbourhood  of H ala Szrenicka, M um law ski W ierch, C zarny Kocioł, Kocioł 
Łom niczki, Skalny Stół.
IV. D w arf m o u n ta in  pine zone (1250-1450 m above sea level).

7. Pinetum mughi sudeticum  w ith  patches of Empetro-Vaccinietum, Pado-Sorbetum, Scili- 
cetum lapponum : Szrenica, Śnieżne Kotły, Kocioł M ałego Staw u, Kocioł Łom niczki, 
C zarny  G rzbiet.

8. Peat bogs: Szrenickie M okradła, Równia pod  Śnieżką.
V. A lpine zone (1450-1603 m above sea level)

9. Saxicolous g rasslands (Carici rigidae-Festucetum supinae): Śnieżka.
VI. A zonal habitats.

10. Epilittoral of rivers: K am ienna, Łomnica.
11. C avicolous hab ita ts  (adits, deep  crevices and  caverns in granitic rocks): env irons of 

K ow ary, K arpacz (Krucze Skały), Podgórzyn  and  Szklarska Poręba (K rzyw a 
Baszta, C zerw ona Jama).

RESULTS

The m ateria l collected in the region stud ied  com prised  128 Collembola species, in 
clud ing  5 species new  to the fauna of the Sudetes and  41 species new  to the fauna of 
the K arkonosze M ts (Table I). O f the 110 species p rev iously  m entioned  in the lite ra
ture, 6 should  be deleted  from  the inventory  on account of changed taxonom ic s ta tu s 
[Hypogastrnra armata (N lCOLET), Onychiurus fimetarius (auct.), Onychiurus sibiricus
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( T u l l b e r g ) ,  Tullbergia krausbaueri (BÓRNER) ( D u n g e r  1970a)] or w rong  identification 
[Isotoma fennica  ( R e u t e r ) ,  I.propinqua ( A x e l s o n )  ( S k a r ż y ń s k i  1999)] and  for 17 species 
(Podura aquatica, Ceratophi/sella bengtssoni, Pseudachorutes subcrassus, Neanura parva, 
Uzelia dahli, Proisotoma minima, Vertagopus cinerea, Isotoma anglicana, Isotoma pseu- 
domaritima, Isotomurus palliceps, Orchesella villosa, Willowsia buski, Pseudosinella alba, 
Arrhopalites terricola, Deuterosminthurus pallipes, Heterosminthurus linnaniemi, Bourletiella 
hortensis) their occurrence should  be confirm ed. C onsidering  all the circum stances, the 
approxim ate  n um ber of the Collembola species of the Polish p a rt of the K arkonosze 
M ts can be estim ated at 145.

Table I. List of springtails (Collembola) of the Karkonosze Mts. The sequence of genera is given after 
SZEPTYCKI & WEINER (1990). The habitat num bers correspond to the num bers in the text (see M aterial and 
methods). Abbreviations: * -  species new to the Karkonosze Mts, ** -  species new  to the Sudetes, Lit. -  
literature data (see Introduction).

Species
H ab ita ts  u n d e r  s tu d y

Lit.1 2 3 4 5 6 7 8 9 10 11
Poduridae

Podura aquatica L in n a e u s , 1758 +
Hypogastruridae

Hypogastrura assimilis (Krausba u er , 1898)* +
H. brevifurca SKARŻYŃSKI, 2000 + +
H. purpurescens (LUBBOCK, 1869) + + +
H. viatica (TULLBERG, 1872) + +
Ceratophysella bengtssoni (AGREN, 1904) +
C. cavicola (BÓRNER, 1901) + +
C. denticulala (Ba g n a ll , 1941) + + + + + + + + + + + +

C. engadinensis (GlSlN, 1949) + + +
C. cf. armata (NlCOLET, 1841)**') +

C. succinea (GlSIN, 1949)* +
Orogastrura parva (GlSIN, 1949) + + +

Sclmefferia emucronata ABSOLON, 1900* +

S. willemi (BONET, 1930) + + +

Mcsogastrura ojeoviensis (STACH, 1919)** +

Xenylla boemeri AXELSON, 1905 * + + + +

X. maritima TULLBERG, 1869* +

W. anopiithalma BÓRNER, 1901 + + + + + + + + + +
Willemia denisi MILLS, 1932 + + + +

Odontellidae
Xenyllodcs armatus AXELSON, 1903 + + +

Neanuridae
Brachystomella parvula (SCHAFFER, 1896)* + + + +
Friesea claviseta A x elso n , 1900* + + +
F. mirabilis (TULLBERG, 1871) + + +
F. truncata CASSAGNAU, 1958* + + + + + + + +
Pseudachorutes corticicolus (Sc h a f fe r , 1896)* + + +
P. dubius K rausba u er , 1898* + + +
P. parvulus BÓRNER, 1901 + +
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Species 1 2 3 4 5 6 7 8 9 10 11 Lit.

P. subcrassus T u llberg , 1871 +
Pseudachorutella asigillata (BÓRNER, 1901)* + +

Micranuridaforsslundi GlSlN, 1949 + +

M. granulatu (AGRELL, 1943) + + + + + +

M. pygmca BÓRNER, 1901 + + + + + + + + + +

M. sensillata GlSIN, 1953* +

Anurida granaria (NlCOLET, 1847) + + + +

Neanura muscorum (Te m pl et o n , 1835) + + + + + + +

N. parva (STACH, 1951) +

Dculonura albclla (STACH, 1920)* + +

D. conjuncta (St a c h , 1926) + + + + + + + + +

Thaumanura carolii (St a c h , 1920) + + + +

Onychiuridae
Tetrodontophora bielancnsis (W a g a , 1842) + + + + + + + + + + + +

Hymenaphorura dentifera (STACH, 1934) sensu + + + + + + + +
POMORSKI 2000

H. improvisa P o m o r sk i & Sk a rży ń sk i, 2000 + +

H. nova POMORSKI, 1990 + +

H. parva S k arżyński & P o m o r sk i, 1996 + + + + + +

H. polonica POMORSKI, 1990* + + + +

Micraphorura absoloni (BÓRNER, 1901) + + + + + + + + +

Oligaphorura groenlandica (TULLBERG, 1876) + +

Protaphorura armata (TULLBERG, 1869) + + + + + + + + + + + +

P. campata (GlSlN, 1952) + +

P. cancellala (GlSIN, 1956) + + + +

P.fitnata (GlSIN, 1952)* +

P. pseudovanderdrifti (GlSIN, 1957)** + +

P. subarmata (GlSIN, 1957) + +

P. subuliginata (GlSlN, 1956) + +

P. tricampata (GlSIN, 1956) + +

Supraphorura furcifera (BÓRNER, 1901) + +

Deharvengiurus denisi (St a c h , 1934)* + + +

Deuleraphorura cebcnnaria (GlSIN, 1956)* + +

D. silesiaca (D u n c e r , 1977)* +

Orthonychiurus stachianus (Ba g n a l l , 1939) + +

Onychiuroidcs granulosus (STACH, 1930) + + + + + + + + + +

Paratullbergia callipygos (BORNER, 1903)* + + +

Mesaphorura delamarei WEINER, 1991 + +

M. italica (RUSEK, 1971)* +
M. macrochaeta RUSEK, 1976 + + + + + + + + + + +

M. tenuisensillata Rusek , 1974 + + + + + + + +

Stenaphorurella quadrispina (BORNER, 1901) + + +

Isotomidae
Uzelia dahli (BORNER, 1903) +

Tetracanthella brachyura (Ba g n a l l , 1949) + +

T.fjell berg i DEHARVENC, 1987 + + + + + + + + + +

Anurophorus laricis STACH, 1842* +
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Species 1 2 3 4 5 6 7 8 9 10 11 Lit.
Pseudanurophorus binociilatus KSENEMAN, 1934 + + + + +
Folsomia Candida (WILLEM, 1902)* +
F.fimetaria (LINNAEUS, 1758) + + +
F. inoculata St a c h , 1947 + + + + +
F. lawrencei RUSEK, 1984* + +
F. penicula Ba g n a ll , 1939 + + + + + + +
F. quadrioculata (TULLBERG, 1871) + + + + + + + + + + + +
F. sensibilis KSENEMAN, 1936 + + + + +
F. tesari DUNGER, 1970 + + + +
Proisotoma minuta (TULLBERG, 1871)* +
P. cf. minima (ABSOEON, 1901) +
Hydroisotoma schaefferi (KRAUSBAUER, 1898)* +
Cryptopygus bipunctatus (AXELSON, 1903) + + +
Agrenia bidenticulata (TULLBERG, 1876) + + + + +
Isotomiella minor (Sc h a f fe r , 1896) + + + + + + + + + + + +
Pseudisotoma sensibilis (TULLBERG, 1876) + + + + + + + + + +
Vcrtagopus cinerea (NlCOLET, 1841) +
V. luesterlundi (REUTER, 1897) + + +
Parisotoma notabilis SCHAFFER, 1896 + + + + + + + + + + + +
Isotoma anglicana LUBBOCK, 1862 +
I. hiemalis SCHOTT, 1893 + +
I. olivacea T uelberg , 1871 + + + + + +
I. pseudomaritima St a c h , 1947 +
I. tigrina TULLBERG, 1871* + + + + + + + + +
I. violacea TULLBERG, 1876 + + + + + + + +
I. viridis BOURLET, 1839 + + + + + + +
Isotomurus palliceps (U zel , 1891) +
I. palustris (MULLER, 1776) + + + + + +

Tomoceridae
Tomocerus minor (LUBBOCK, 1862) + + + + + + + +
T. minutus (TULLBERG, 1876) + + + + +
Pogonognathellus flavescens (TULLBERG, 1871) + + + + + + + + + +
P. longicornis (MULLER, 1776) + + + +

Entomobryidae
Orchesella alticola UZEL, 1890 + + + +
O. bifasciata NlCOLET, 1841 + + + +
O. flavescens (BOURLET, 1839) + + + + + + + + +
O. villosa (GEOFFROY, 1764) i +
Heteromurus nitidus (Tem pl et o n , 1835) + + +
Entomobrya corticalis (NlCOLET, 1841)* + + + + +
E. multifasciata (TULLBERG, 1871)* + + +
£. muscorum (NlCOLET, 1841)* + +
E. nivalis (L in n a e u s , 1758) + + + + + + + +
Willowsia buski (Lu bbo ck , 1869) +
Lepidocyrtus cyaneus TULLBERG, 1871 + + +
L. lanuginosus (G m e l in , 1788) + + +
L. lignoriim (FabriciIjs, 1793) + + + + + + + + + +
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Species 1 2 3 4 5 6 7 8 9 10 11 Lit.
L. violaceus Lubbock , 1873 + + + +
Pseudosinella alba (PACKARD, 1873) +
P. immaculata (LlE-PETTERSEN, 1896)** + +
P. zygophora (SCHILLE, 1908)* +

Neelidae
Megalothorax minimus WILLEM, 1900 + + + + + + + + + +
Neelides minutus (FOLSOM, 1901)* + +

Sminthuridae
Sphaeridia pumilis (Krausba u er , 1898) + + + + + + + +
Sminthurides malmgreni (TULLBERG, 1876) + + + + +
S. parvulus (Kra usba u er , 1898) + + +
S. schoetti (AXELSON, 1903) + + + +
Arrhopalites caecus (TULLBERG, 1871) + +
Arrhopalites principalis STACH, 1945 + + + + + +
A. pygmcus (WANKEL, I860)* + + + + +
A. terricola GlSlN, 1958 +
Gisinianus flammeolus (GlSlN, 1957)** + +
Sminthurinus alpinus GlSlN, 1953* + +
S. aureus (LUBBOCK, 1867) + + + + + + +
S. gisini G a m a , 1965 + + +
Dicyrtoma fusca (LUCAS, 1842) + + + +
Dicyrtomina minuta (FABRICIUS, 1783) + + + + +
Deuterosminthurus pallipes (BOURLET, 1842) +
Hetcrosminthurus bilineatus (BOURLET, 1842)* +
H. linnaniemii (St a c h , 1920) +
Bourletiella hortensis (FlTCH, 1863) +
Lipothrix lubbocki (TULLBERG, 1872) + + +
Allacma fusca (LINNAEUS, 1758) + + +
Caprainea marginata (SCHOTT, 1893)* +
Sminthurus nigromaculatus TULLBERG, 1872* +
S. viridis (LINNAEUS, 1758) + + + +

Total species: 145 67 20 66 31 36 53 45 31 25 69 31 104

ń Species new  to science. Its description will be published in a separate paper (SKARŻYŃSKI in press).

Ecological rem arks

The m ajority of species identified  are represen ta tives of C entral-E uropean  forest 
fauna. The species com position of the m ain  ecological g roups of spring tails fauna is 
typical of the Sudetes (DUNGER 1977a, POMORSKI 1992a, SKARŻYŃSKI 1992). Special 
a tten tion  m ust be paid  to tw o hab ita ts w ith  a rich an d  un ique fauna: cavicolous hab i
tats and  epilittoral of rivers.

As regards "cave" fauna, Schaefferia emucronata, Ceratophysella cnvicola and  Mesogas- 
trura ojcoviensis w ere no t recorded  ou tside "caves". These species shou ld  be regarded  
as regional troglobionts (POMORSKI 1992b). Hypogastrura purpurescens, Schaefferia wil- 
lemi, Anurida granaria, Deuteraphorura cebennaria, Folsomia lawrencei and  Heteromunis 
nitidus, w hich w ere collected in "caves" and in gravel beds of rivers, and  Deharvengiu-
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rus denisi and  Arrhopalites pygmeus, w hich w ere collected in "caves" and in deep  litter, 
shou ld  be regarded  as troglophiles. The rem aining species are trogloxenes.

The ripicolous fauna is represen ted  here by tw o g roups of species. The first one 
consists of species w hich inhabit flood debris: Hypogastrura assimilis, H. purpurescens,
H. viatica, Micranurida sensillata, Protaphorura fimata, Supraphorura furcifera, Deuterapho- 
rura silesiaca, Orthonychiurus stachianus, Folsomia Candida, Proisotoma minuta, Cryptopy- 
gus bipunctatus, Arrhopalites caecus, and the second one consists of species w hich live in 
in terstitial habitats: Schaefferia willemi, Xenyllodes armatus, Anurida granaria, Hymena- 
phorura nova, H. unprovisa, Oligaphorura groenlandica, Protaphorura subarmata, Deutera- 
phorura cebennaria, Folsomia lazorencei, Heteromurus nitidus. The rest of the epilittoral 
fauna is accidental and  is orig inated  from  adjacent habitats.

Special a tten tion  m ust be also paid  to a sm all g roup  of species usually  collected 
above 1000 m above sea level consisting of Orogastrura parva, Pseudanurophorus binocu- 
latus, Folsomia sensibilis, F. tesafi, Agrenia bidenticulata and  Vertagopus westerlundi as the 
species com position  is typical of the highest m ountain  ranges of the Sudetes (DUNGER 

1970d, 1977a, b; SKARŻYŃSKI &  POMORSKI 1996a).

ZOOGEOGRAPHICAL REMARKS

The spring tails fauna of the K arkonosze M ts constitutes c. 60 % of the Sudetic 
fauna (c. 235 species) (STACH 1964, DUNGER 1970a, b, d, 1977b; POMORSKI 1992a, b; 
P o m o r s k i  &  S k a r ż y ń s k i  2000; S k a r ż y ń s k i  1992,1999, 2000; S k a r ż y ń s k i  &  P o m o r s k i  

1996a, b; SMOLIS &  POMORSKI 1998) and  roughly  resem bles that of the East Sudetes in 
species num ber and  com position  (DUNGER 1970b, d, 1977b, SKARŻYŃSKI &  POMORSKI 

1996a). The fauna u n d e r stu d y  appears im poverished in com parison w ith  the sp ring 
tails fauna of o ther C entral-E uropean m ountain  ranges, such as P ieniny Mts (191 spe
cies) ( W e i n e r  1981) or the Low Tatras (202 species) (NOSEK 1969). The faunistic differ
ences betw een the ranges are due to physiographical conditions (for exam ple lack of 
"w arm ", calcareous rocks in the K arkonosze Mts) and events in the Tertiary and Q ua
ternary  periods. D uring  Pleistocene the K arkonosze M ts w ere close to the head of the 
continental glacier and  w ere covered w ith local glaciations.

The m ajority of recorded species have w ide geographical ranges of d istribution: 
E uropean, Palearctic, H olarctic, C osm opolitan (the shares of the particu lar zo- 
ogeographical g roups in the Collembola fauna of the K arkonosze M ts are p resen ted  in 
Table II). The n u m ero u s g roup  of fauna consists of species w hich live in E uropean 
m ounta ins and highlands: Orogastrura parva, Schaefferia emucronata, S. willemi, Mesogas- 
trura ojcoviensis, Ceratophysella cavicola, Neanura parva, Deutonura albella, D. conjuncta, 
Thaumanura carolii, Tetrodontophora bielanensis, Hymenaphorura dentifera, FI. nova, Dehar- 
vengiurus denisi, Deuteraphorura cebennaria, D. silesiaca, Orthonychiurus stachianus, Tetra- 
canthella brachyura, Flydroisotoma schaefferi, Isotoma pseudomaritima, Isotomurus palliceps, 
Orchesella alticola, Sm inthurinus alpinus and S. gisini.

The B oreal-m ontane elem ent is m ade up  of the follow ing species: Micranurida 
granulata, Tetracanthella fjellbergi, Pseudanurophorus binoculatus, Folsomia inoculata,
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Vertagopus westerlundi and Arrhopalites principalis. A nother d isjunctive elem ent, the 
A rctic-m ontane, consists of Folsomia sensibilis and  Agrenia bidenticulata.

Special a tten tion  m ust be paid  to Oligaphorura groenlandica, w hich is the only rep re
sen tative of the circum polar elem ent. The d istribu tion  of this species is lim ited to the 
Arctic and  scattered  localities in m ounta ins and  low lands, also in Poland (POMORSKI 

1998).
A t p resen t, only one species can be regarded  as a tru e  endem ite  of the W est Sude- 

tes. It is Folsomia tesari, w hich is know n from  K arkonosze M ts and  the adjacent G óry 
Izerskie M ts (DUNGER 1970a, b). Uzelia dahli -  ano ther potential endem ite  -  w as d e 
scribed in 1903 on the basis of a single specim en from  the K arkonosze M ts and  has 
never been  confirm ed since. C onsequently , this species is regarded  as species dubia 
(G lSIN  1960). The o ther species w hich w ere no t recorded  outside K arkonosze M ts or 
W est Sudetes, i.e. Hypogastrura brevifurca, Hymenaphorura improvisa and  Hymenaphorura 
parva, have been  described recently  ( S k a r ż y ń s k i  &  POMORSKI 1996b, POMORSKI &  
S k a r ż y ń s k i  2000, S k a r ż y ń s k i  2000,) and , since their respective d istribu tions are still 
unknow n , shou ld  be regarded  as neoendem ites.

Table II. The shares of individual zoogeographical groups in the whole Collembola fauna of the Karkonosze Mts.

Zoogeographical groups of species N um ber of species %
Cosm opolitan 29 20
Holarctic 31 21.4
Palearctic 18 12.4
European 27 18.6
Montane 23 15.9
Boreal-montane 6 4.1
Arctic-montane 2 1.4
Circum polar 1 0.7
Endemic 1 0.7
Species of uncertain distribution 7 4.8

Total: 145 100.0
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STRESZCZENIE

[Tytuł: Skoczogonki (Collembola) K arkonoszy]

W polskiej części K arkonoszy stw ierdzono  w ystępow anie 128 gatunków  Collembo
la, w  tym  5 now ych dla Sudetów  i 41 now ych dla K arkonoszy. Łączna liczba g a tu n 
ków  Collembola w ystępujących w  K arkonoszach, włączając w  to gatunki w ykazyw ane 
z tego o bszaru  w e w cześniejszych badaniach , w ynosi 145. W yróżniono sześć e lem en
tów  zoogeograficznych w  faunie Collembola Karkonoszy. N ajw iększą g rupę stanow ią 
gatunki szeroko  rozsiedlone (europejskie, palearktyczne, holarktyczne, kosm opoli
tyczne) i górskie. Pozostałe elem enty  (borealno-górski, arktyczno-górski, okołopolar- 
ny, endem iczny) rep rezen tow ane są p rzez  nieliczne gatunki. Fauna skoczogonków  
K arkonoszy w ykazuje  stosunkow o duże  podobieństw o do fauny Sudetów  W schod
nich. N a szczególną uw agę zasługują w yjątkow o bogate i zróżnicow ane zg ru p o w a
nia gatu n k ó w  zasiedlających sztolnie, szczeliny skalne o charakterze jaskiń i epilitoral 
rzek.
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