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Abstract: As the result of a provisional study in 2001-2002 of the centipede fauna and com m unity structure 
of a C arpathian  Dentario glandulosae-Fagetum beech forest in the M agura National Park, Poland, 24 species or 
subspecies of Chilopoda have been revealed. This am ounts to 41% of all centipede species currently  reported 
from Poland. The most abundan t and frequently encountered species are Lithobius burzenlandicus VERHOEFF 
(eudom inant, euconstant), L. mutabilis L. K o c h  and Strigamia acuminata (LEACH) (both eudom inants, acces­
sorial species). The com m unity is characterised by a large proportion of w oodland species (15) w hile the 
rem aining forms are eurytopic. Am ong the m ost interesting records in the study area are the following 
m ountain  species rarely found in Poland: Dicellophilus carniolensis (C. L. K o c h ), Strigamia transsilvanica 
(VERHOEFF), Cryptops parisi BROLEMANN, Lithobius lucifugus L. KOCH, L. silvivagus VERHOEFF, L. matici 
PRUNESCO and Harpolithobius anodus (L a t z e l ). The centipede population densities average 121 in d iv ./m 2, 
ranging betw een 46 and 217 in d iv ./m 2. C om pared to other beech w oodlands in Poland, the study  forest is 
characterised by an exceptionally rich local fauna as well as the high centipede population  densities. The 
com m unity structure is very sim ilar to that of the C arpathian beech forests in the Pieniny M ountains. The 
Chilopoda com m unity features testify to the exceptional natural value of this area, w hich so far has never 
been studied  in due detail.
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INTRODUCTION

M ost of the in fo rm ation  ab o u t the Chilopoda occurring  in sou th easte rn  P oland  
com es from  the 19th cen tury . W est Beskid m yriapods w ere the subject of a w ork  by 
K a r l iŃ S K I  (1883), w hile  SlDORlAK (1899) collected m aterial across the en tire  Beskid 
R ange, inc lud ing  the Beskid N iski M ountains. H a a s e  (1880), in a w o rk  devo ted  to
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Silesian m yriapods, also listed  several chilopod species found  in the W est Beskids. 
M ore recent da ta  be long  to R a f a l s k i  (1962), w ho confirm ed the presence of Dicellophi- 
lus carniolensis at several sites in the East Beskids, to K a c z m a r e k  (1977b, 1979, 1980), 
w ho  com piled  an  u p d a te d  list of the  species encoun tered  in  the Beskid an d  Bi­
eszczady  m oun ta in s, and  also to L e ś n i e w s k a  (2000b), w ho  refined the cen tipede  fauna 
of the Bieszczady. N o system atic research  on the cen tipedes of the Beskid N iski has 
h itherto  been  conducted .

The M agura N ational Park (hence­
forth: M NP) w as established in 1995. It 
covers an  area of 19 961 ha and, in 
term s of area, it is the fifth largest n a­
tional park  in Poland. Geographically, 
M N P encom passes the central part of 
the Beskid Niski M ountains, the low est 
m ountain  belt of the Polish C arpath i­
ans (Figure). Studies of the geology, 
flora and  fauna of this region po in t to 
the terrain's h igh natural value as well 
as to its unique character on the na­
tional scale. Research into centipedes, 
begun over two years ago, is in tended  
to deepen our know ledge of the b iodi­
versity of M NP, to contribute to stud- 

Fieure. Geographic location of the beech forests under . ,
com parison (1 -  W ielkopolska, 2 -  Pieniny, 3 -  Beskid ,eS ° n  in various environ-
Niski w ith M PN, 4 -  Bieszczady, 5 -  Roztocze) m ents in the region, in particular in

beech forests.
The objective of the present w ork is an  initial analysis of centipede com m unity struc­

ture in C arpathian  beech forests (Dentario glandulosae-Fngetum) in the Beskid N iski M oun­
tains in com parison w ith  other centipede com m unities in Polish beech w oodlands.

STUDY AREA, MATERIALS AND METHODS 

Area description

M N P encom passes a w ell-preserved fragm ent of the Beskid N iski M ountains, the 
largest region w ith in  the Beskid belt. This is a region of m edium  and  low  m ountains, 
ranging from  their foothills, lying at a height of about 380-400 m  above sea-level, to the 
peaks -  only rarely reaching over 800m above sea-level. M N P lies in an  area transitional 
betw een the Eastern and  W estern C arpathians. This is dem onstrated  by the character of 
the p lan t cover w hich show s here variable, idiosyncratic features. The vegetation of the 
M N P is m arked  by its w ell-preserved state. The park  terrain lies in a w ood land  area, in 
w hich large o ldgrow th  treestands have been preserved. A bout 93% of the area of the 
park  are w ooded , the rem aining 7% are fields, m eadow s and  other w ood-free land.

The M NP lies w ithin two vegetation belts. The subm ontane belt, reaching to 530m above 
sea-level, covers about half the area of the park. Fragments of natural w oodland plant

http://rcin.org.pl



Chilopoda of a beech forest in Magura N. P. I l l

com m unities have been preserved here: oak-hom beam  forest, Carpathian alder forest, 
m arsh alder forest as well as alder and ash forest, Carici remotae-Fraxinetum. A large area is 
occupied by fir and fir-spruce forests as well as artificial treestands dom inated by pine.

The lower subalpine zone, ranging from 530m up to the peaks, takes the form of islands, cov­
ering the upper parts of the mountains. The lower subalpine zone is dominated by fertile Carpa­
thian beech forests. Fir and fir-spruce woodlands are fairly common, as are artificial stands with 
the predominance of pine and birch (FauŃ SK I 1975, M i c h a l i k  1981,1995, D e n is iu k  et al. 1990).

The research was conducted in the lower subalpine zone, in the terrain supporting a Carpa­
thian beech forest, Dentario glandulosae-Fagetum. The beech forest flora is characterised by a 
large proportion of oak-hombeam forest species, e.g. Carex pilosa, Stcllaria holostea, Galium 
schultesii. Research took place in the sub-category of typical fresh beech forest, distinguished by 
the dom inance of Dentaria glaudulosa and Symphytum cordatum on the forest floor.

All th ree  sites selected for research  (UTM: EV 37) w ere characterised  by  a thick lit­
ter layer as w ell as the presence of n u m ero u s fallen logs and  tree stum ps. Beeches 
grow  to 35m  an d  have stra igh t trunks there. The tree g roup  stru c tu re  is m ulti- 
genera tional and  m ulti-layered . C ertain  tree g roup ings are of m iddle-age.

M ethods

The s tu d y  w as carried  ou t in June-Ju ly  2001 and in A ugust 2002. In term s of a 
q u an tita tiv e  analysis, a lm 2 litter-soil sam ple w as taken  at each of the th ree sites. The 
sam ples w ere  taken  using  a 25 cm  square  fram e. At each site, 16 sam ples w ere  taken  
to a d e p th  of 25 cm, together w ith  the litter layer. In total, 3 square  m etres of litter-soil 
sam ples w ere  taken. In add ition , a quality  test w as conducted: sieving the litter and  
litter-soil tests. All sam ples w ere hand-sorted .

A com plem en tary  qualita tive  m ethod  w as painstak ing  search ing  -  ind iv iduals 
fo u n d  u n d e r the bark  of fallen branches and  tree stum ps, u n d e r stones, m oss and  all 
o ther m icrohabita ts p o p u la ted  by centipedes.

Analytical m ethods

The standard  analytical coefficients w ere applied (BALOGH 1958, GÓRNY &  G r u m  1993; 
MAGURRAN 1996): Dominance (D ), Population density, Frequency (Fr), Shannon index of 
diversity (FT), Pielou's index of evenness (/), M orisita's coefficient as modified by Idom  (M).

RESULTS 

A bundance and density

In the course of testing, 796 in d iv idua ls be longing  to 24 species or subspecies of 
Chilopoda w ere found  (Tables I & II). The cen tipedes rep resen t all three o rders occur­
ring  in Poland: Lithobiomorpha (15 species or subspecies), Geophilomorpha (7 species), 
an d  Scolopendromorpha (2 species). 264 in d iv id u a ls  could no t be iden tified  -  p rim arily  
larval an d  juveniles instars as w ell as, in a few  cases, dam aged  in d iv idua ls  (Table II).

The fo llow ing densities w ere ob tained  for each site: 46, 99, and  217 in d . /m 2, re­
spectively. T hus the average density  w as 121 in d . /m 2.
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Table I. C entipede species com position in beech w oodlands of selected areas of Poland.

N o . S p e c ie s
W ie lk o ­
p o ls k a

P ie n in y R oztocze
B esk id
N isk i

1 Harpolithobius anodns (La t z e l , 1880) + +
2 Lithobius borealis MEINERT, 1868 + +
3 Lithobius cyrtopus La t z e l , 1880 + +
4 Lithobius erythrocephalus schuleri VERHOEFF, 1925 + +
5 L ith o b iu s  fo r f ic a tu s  (LINNAEUS, 1758) + + + +
6 Lithobius lapidicola MEINERT, 1872 + + + +
7 Lithobius lucifugus L. KOCH, 1862 +
8 Lithobius matici PRUNESCO, 1966 +
9 Lithobius mutabilis L. KOCH, 1862 + + + +

10 Lithobius muticus C. L. KOCH, 1847 + +
11 Lithobius piceus L. KOCH, 1862 + + + +
12 Lithobius silvivagus VERHOEFF, 1925 +
13 Lithobius tenebrosus setiger KACZMAREK, 1977 + +
14 Lithobius burzenlandicus V e r h o e f f , 1931 + +
15 Lithobius microps MEINERT, 1868 + +
16 Geophilus flavus (D e G e e r , 1783) + + +
17 Geophilus carpophagus Le a c h , 1814 +
18 Geophilus insculptus ATTEMS, 1895 +
19 Strigamia acuminata (LEACH, 1814) + + + +
20 Strigamia crassipes (C. L. KOCH, 1835) + + +
21 Strigamia transsilvanica (VERHOEFF, 1935) + +
22 Dicellophilus carniolensis (C. L. KOCH, 1847) +
23 Cryptops hortensis LEACH, 1814 + + +
24 Cryptops parisi BROLEMANN, 1920 +
25 Lithobius agilis C. L. KOCH, 1847 + +
26 Lithobius erythrocephalus erythrocephalus C . L. KOCH, 1847 + +
27 Lithobius tricuspis MEINERT, 1872 +
28 Lithobius melanops NEWPORT, 1845 + +
29 Lithobius tenebrosus tenebrosus MEINERT, 1872 +
30 Lithobius pelidnus H a a s e , 1880 +
31 Lithobius biunguiculatus LOKSA, 1947 +
32 Lithobius crassipes L. KOCH, 1862 +
33 Lithobius curtipes C. L. KOCH, 1847 + +
34 Geophilus proximus C  .L. KOCH, 1847 +
35 Geophilus truncorum  (B e r g sO, MEINERT, 1866) + +
36 Strigamia pusilla perkco (VERHOEFF, 1935) +
37 Schendyla nemorensis (C. L. KOCH, 1837) + +

T o ta l sp ec ie s 19 17 13 24

D om inance and frequency

The dom inance  s tru c tu re  d isp lays a clear-cut p repo tency  of a single species. This 
w as, in all cases, Lithobius burzenlandicus (Table II), fo llow ed by e ither L. mutabilis o r 
Strigamia acuminata as eudom inan ts. A t Site 2, bo th  la tter species obtained  a sim ilar 
va lue  of the d o m in an ce  coefficient. Sim ilarly, in the case of com bined data , the first 
p lace in the d om inance  stru c tu re  w as taken  by  Lithobius burzenlandicus, follow ed by  L. 
mutabilis an d  Strigamia acuminata. A t Site 2, Cryptops parisi w as eudom inan t. 
D om inan ts in  in d iv id u a l sam ples w ere Lithobius muticus and  L. cyrtopus, w h ilst 
the su b d o m in an ts  include L. microps, Geophilus insculptus, Cryptops parisi, Lithobius
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muticus, L. erythrocephalus, L. tenebrosus setiger, Geophihis carpophagus, Strigamia 
crassipes, S. acuminata and  Cryptops hortensis. The rem ain ing  species form  recedents 
and  sub receden ts in the com m unity  structure .

A nalysing  the frequency (Table II), the m ost ab u n d an t species in the s tu d y  area can 
be seen as also the m ost p redom inan t. Lithobius burzenlandicus in all positions be­
longed  to euconstan ts  or constants, w hereas Strigamia acuminata an d  also Lithobius 
mutabilis to constan ts  or accessorial species. All rem ain ing  form s are acciden tal in the 
terra in  u n d e r study .

Table II. Dom inance -  D (%), frequency - F (%), values of H', Hmax, J, and num ber of individuals and spe­
cies of Chilopoda in the C arpathian beech forests of MNP.

Site Number of indi­

No.
Species 2001 

Site 1
2002 
Site 2

2002 
Site 3

2001 and 
2002 

combined

viduals in general 
(in qualitative and 

quantitative
D F D F D F D F tests)

1 Harpolithobius anodus 0.7 6.2 0.4 2.1 3
2 Lithobius borealis 0.7 6.2 0.4 2.1 4
3 Lithobius cyrtopus 0.7 6.2 5.7 12.5 1.9 6.2 6
4 L. erythrocephalus schuleri 2.2 6.2 0.4 2.1 29
5 Li thobi us forfica tus 1.3 12.5 0.8 4.2 13
6 Lithobius lapidicola 0.7 6.2 0.4 2.1 2
7
8

Lithobius lucifugus 
Lithobius matici

2
2

9 Lithobius mutabilis 28.3 31.2 16 62.5 8.6 250 16.3 39.6 89
10 Lithobius muticus 8.7 18.7 2.0 18.7 2.6 12.5 27
11 Lithobius piceus 0.7 6.2 0.4 2.1 4
12 Lithobius silvivagus 1.3 12.5 0.8 4.2 4
13 Lithobius tenebrosus setiger 2.2 6.2 1.4 6.2 0.8 4.2 28
14 Lithobius burzenlandicus 34.8 56.2 57.3 93.7 48.5 87.5 51.5 79.2 201
15 Lithobius microps 4.3 12.5 0.8 4.2 7
16
17
18

Geophilus flavus 
Geophilus carpophagus 
Geophilus insculptus

2.2 6.2
2.0 18.7 4.3 12.5

0.4
2.3

2.1
10.4

9
1
8

19 Strigamia acuminata 2.2 6.2 15.3 56.2 25.7 56.2 15.9 39.6 66
20
21

Strigamia crassipes 
Strigamia transsilvanica

2.2 6.2
1.4 6.2

0.4
0.4

2.1
2.1

4
1

22 Dicellophilus carniolensis 2
23 Cryptops hortensis 2.2 6.2 0.4 2.1 1
24 Cryptops parisi 10.9 18.7 1.3 12.5 2.9 12.5 3.4 14.6 19

- Lithobius species 260
- Strigamia species 

Cryptops species
3
1

N um ber of individuals 46 217 99 362 796
N um ber of species (in 

quantitative and qualita­
tive tests)

22 14 8 24 24

H' 3.4 2.2 2.1 3.1
LI max 4.5 3.8 3.0 4.6
](%) 77.1 56.8 69.2 67.2
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Species diversity

The Shannon  index of d iversity  (FT) (Table II) ranged  from  2.1 to 3.4 a t p articu la r 
sites, am o u n tin g  to 3.1 for com bined data. The values of P ie lou 's  index of evenness (J) 
varied  from  56.8 to 77.1% in in d iv idua l sam ples, being 67.2% for com bined data .

Zoogeographical and ecological analyses

In the s tu d y  centipede com m unity, m ost of the species are forest-dw ellers (15, or 63%), 
nine (38%) are m ontane species, w hilst the rem aining centipedes are eurytopic and  synan- 
thropic form s com m on in Poland (Table III). From a zoogeographical point of view , the 
m ost num erous group (16, or 67%) is com posed of European species. C arpathian  species 
are relatively com m on (5, or 21%), w hile each of the rem aining three species represents its 
ow n d istribution  pattern, i.e. M editerranean, W est Palaearctic or Euro-Siberian.

Table III. Ecological and zoogeographical classifications of Chilopoda species

No. Species Ecological charcterostics
1 Harpolilhobius anodus forest, mountain, Southeast European
2 Litliobius borealis eurytopic, European
3 Lithobius cyrtopus forest, mountain, Central European

4 Lithobius erythrocephalus 
schuleri forest, mountain, Carpathian and Alpine

5 Lithobius forficatus eurytopic, West Palaearctic
6 Lithobius lapidicola eurytopic, European
7 Lithobius lucifugus forest, mountain, European
8 Lithobius matici forest, mountain, Carpathian
9 Lithobius mutabilis forest, European

10 Lithobius muticus eurytopic, Central European
11 Lithobius piceus forest, Central European
12 Lithobius silvivagus forest, mountain, Carpathian
13 Lithobius tenebrosus setiger forest, mountain, Carpathian
14 Lithobius burzenlandicus forest, mountain, Carpathian
15 Lithobius microps eurytopic, synanthropic, European
16 Ceophilus flavus eurytopic, synanthropic, Euro-Siberian
17 Geophilus carpoplmgus forest, synanthropic at the northern limit of its range; European, North African
18 Geophilus insculptus forest, European
19 Strigamia acuminata forest, European, introduced into North America
20 Strigamia crassipes eurytopic, European
21 Strigamia transsilvanica forest, mountain, European mountains (Carpathians, Alps, Sudeten), Japan
22 Dicellophilus carniolensis forest, Mediterranean, introduced into California and Japan
23 Cryptops hortensis eurytopic, European

24 Cryptops parisi eurytopic, Cantral and southern European, in the north introduced into green­
houses

DISCUSSION

A m ong the 24 species or subspecies, the m ajority  have been  recorded  in the Beskid 
N iski M oun ta ins for the first tim e, s im ply  because of the absence of any  earlier data . 
The species L. lucifugus has been  reported  from  P oland for the first tim e ( L e ś n i e w s k a  

&  T a b o r s k a  2 0 0 2 ) .

http://rcin.org.pl



Chilopoda of a beech forest in Magura N. P. 215

A m ong the m ost in teresting  species rarely  found  in Poland, there  are  m on tane  
form s like Harpolithobius anodus, Lithobius lucifugns, L. matici, L. silvivagus, Geophilus 
insculptus, Strigamia transsilvanicn, Dicellophilus carniolensis and  Cryptops parisi. A m ong 
these species, Lithobius matici has h itherto  been recorded in the B ieszczady M oun ta ins 
only, w hile  L. silvivagus and  Dicellophilus carniolensis in the B ieszczady M oun ta ins and  
a few localities in the W est Beskids (LEŚNIEWSKA 2000b). So far Cryptops parisi h as only 
been k n ow n  in  Low er Silesia and  the W est Sudetens (K a c z m a r e k  1980), w hile  Stri­
gamia transsilvanica in the Roztocze as well as the Pieniny (K a c z m a r e k  &  L e ś n ie w s k a  
1998, L e ś n ie w s k a  1999).

In E urope, cen tipede  com m unities of various types of forest have been  stu d ied , 
am ong o thers, by  LOKSA (1966), W lGNARAJAH &  PHILLIPSON (1977), ALBERT (1979, 
1982), G e o f f r o y  (1979), F r u n d  (1987,1991), Kos (1996), T u f  (2000), L o c k  et al. (2001). 
As reg a rd s the Polish w ood lands, several recent w orks concern the cen tipede  com ­
m unities of d ifferen t forest types ( K a c z m a r e k  1977a, 1989, W y t w e r  1990, 1992, 1995, 
2000), inc lud ing  beech forests (LEŚNIEWSKA 1997,1999, 2000a).

A gainst a b ack g ro u n d  of the cen tipede com m unities in o ther Polish beech  w o o d ­
lands (L e ś n ie w s k a  2000a) (Table I), the beech forest u n d e r s tu d y  is characterised  by 
the h ighest n u m b er of species or subspecies of centipedes. It is n o tew orthy  th a t such  a 
high d iversity  w as revealed  after only a short, p re lim inary  study . It seem s th u s qu ite  
p lausib le  tha t there  are fu rther cen tipede species to be found  in M NP.

O nly five species, Lithobius forficatus, L. lapidicola, L. mutabilis, L. piceus an d  Stri­
gamia acuminata, have  been found in all of the Polish beech forests su rv ey ed  to date  
(Table I). All these species com m only  occur in Polish forests of vario u s types 
(K a c z m a r e k  1 9 5 2 ,1 9 6 4 ,1977a, 1989, W y t w e r  1990,1992), of w hich  Lithobius forficatus 
is also com m on in u rb an  areas (WYTWER 1995, L e ś n ie w s k a  1996). F urther five species 
have only  been  encoun tered  in the m oun ta in  beech forests of the Beskid N isk i M o u n ­
tains an d  the Pieniny. Tw o species no t y ielded yet in the o ther p rospected  beech  for­
ests are typical of the Roztocze and  Beskid N iski forests, and  only one of W ielkopol­
ska and  the Beskid N iski M ountains (Table I).

In the m ajority  of E uropean  dec iduous w ood lands w here  quan tita tive  analyses 
have been  conducted , the leading, d o m inan t species is L. mutabilis. This is the case, for 
exam ple, in beech forests in G erm any (ALBERT 1982, F r u n d  1987, POSER 1988), in the 
oak-hornbeam  forests in W ielkopolska (K a c z m a r e k  1989), in linden-oak-hornbeam  
and  therm o p h ilo u s oak forests in M azovia (W y t w e r  1990), and  also in the beech for­
ests of W ielkopolska and  the Roztocze (L e ś n ie w s k a  1997, 1999, 2000a). In con trast, in 
the Beskid N iski beech forests u n d e r study , the m o un ta in  species L. burzenlandicus is 
a lw ays su p erd o m in an t. This very  species also dom inates the P ieniny C arp a th ian  
beech w o o d lan d s  (L e ś n ie w s k a  1999, 2000a).

A ch arac teristic  fea tu re  of cen tip ed e  com m unities is, a h ig h  d o m in an ce  coeffi­
c ien t v a lu e  sh a red  by tw o  or th ree  species. This is the w ay  as observed  in  G erm an y  
( A l b e r t  1982), w h e re  L. mutabilis an d  L. curtipes codom inate . These very  tw o  species 
d o m in a te  the  lin d en -o ak -h o rn b eam  an d  th e rm o p h ilo u s oak  forests of M azovia  
(W y t w e r  1990), the o a k -h o rn b eam  forest of W ielkopo lska (K a c z m a r e k  1977a, 1989) 
and  beech  fo rest of the  R oztocze. In G erm an  beech forests ( F r u n d  1987), the  th ree
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d o m in a n t species are  L. mutabilis, L. curtipes an d  Strigamia acuminata. In the 
W ielkopo lska  b eech  forest, the d o m in a n t species are Lithobius mutabilis, Geophilus 
flavus  an d  Schendyla nemorensis (Leśniewska 1997). In the s tu d y  beech  forest, the 
second  an d  th ird  p laces in the d o m in an ce  s tru c tu re  are  taken  u p  by  Lithobius mutabi­
lis a n d  Strigamia acuminata. The rem a in in g  species sho w  a m in im al sh a re  in the 
d o m in an ce  s tru c tu re .

W hen co m p arin g  the dom inance  s tru c tu re  of Chilopoda p o p u la tio n s in  the s tudy  
area w ith  th a t in the  beech forests of P ieniny, Roztocze an d  W ielkopolska, M orisita 's 
index as m odified  by  H o rn  (Table IV) show s the re lations th a t m ig h t have been ex­
pected . Thus, the Chilopoda com m unity  of the C arpa th ian  beech forest in the Beskid 
N iski M oun ta ins is the m ost sim ilar to tha t of the C arp a th ian  beech forests in P ieniny 
(M orisita 's  index  0.81). Both com m unities com pared  live in m o u n ta in  forests, in both  
the sam e th ree species are dom itan ts  and , finally, both  com m unities share  the h ighest 
n u m b er of species. H ard ly  su rp rising ly , the  cen tipede com m unities of the Beskid 
N iski beech forests and  the low land  beech forests of W ielkopolska (M orisita index, 
0.29) ap p e a r to be the m ost different.

Table IV. Values of M orisita 's index of sim ilarity of dom inance structures, m odified by H orn (Mo) for centi­
pede com m unities in beech forests of selected regions of Poland

W ielkopolska Roztocze Pieniny Beskid Niski
W ielkopolska X ■ ■ ■ ■ U H
Roztocze 0.92 X
Pieniny 0.45 0.43 X
Beskid Niski 0.29 0.31 0.807

Mo<0.33 1 1 0.33<Mo<0.66 W B B B M B B H  Mo>0.66

The p o p u la tio n  densities revealed  in the p resen t are generally  com parab le  w ith  
those in m ost of the o ther E uropean  forests (BORNEBUSCH 1930, W i g n a r a j a h  &  

P h i l l i p s o n  1977, G e o f f r o y  1979, A l b e r t  1982, D u n g e r  1983, F r u n d  1987,1991, Kos 
1996, L e ś n i e w s k a  1997 ,1999 ,2000a).

A co m p ariso n  of the species co m p o sitio n  of Chilopoda in the B eskid N isk i an d  Bi­
e szczad y  (Table V) looks p a rticu la rly  in te resting . The B ieszczady  cen tip ed es, geo ­
g rap h ica lly  n e ig h b o u rin g  the Beskid N isk i, d isp lay  a m ark ed  d ifference  in  re la tion  
to o th e r a reas  of P o land . In these m o u n ta in s , rare  or en d em ic  species h av e  been  
d o cu m en ted . A m o n g  these is Lithobius matici, a form , as the  cu rre n t research  show s, 
p re se n t a lso  in  the  Beskid N iski. In genera l, bo th  these reg io n s sh a re  19 ch ilopod  
species, in c lu d in g  Dicellophilus carniolensis w h ich , in P o land , occurs on ly  there , the 
m o n tan e  Harpolithobius anodus, Lithobius burzenlandicus, Lithobius erythrocephalus 
schuleri a n d  L. tenebrosus setiger. In the  B ieszczady, e ig h t species occu r w h ich  have  
no t been  reco rd ed  in  the Beskid N iski. In th is g ro u p , in  a d d itio n  to su ch  ra re  species 
as L. aeroginosus luciae or L. biunguiculatus, b o th  L. agilis an d  Schendyla nemorensis are 
also  com m on , w h o se  p resence  in the  Beskid N isk i area is h ig h ly  p ro b ab le . P articu la r 
a tten tio n  sh o u ld  be p a id  to the occu rrence  in  the Beskid N isk i of species n o t found  
in the B ieszczady  yet. These are  first of all Strigamia transsilvanica, Cryptops parisi,
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GeopJiilus insculptus, Lithobius lucifugus. It is n o tew o rth y  th a t the above  species are 
rare, b e in g  of p a rtic u la r  va lu e  to the s tu d y  com m unity .

Table V. Occurence of Chilopoda in Bieszczady and Beskid Niski

N

o .
Species Bieszczady Beskid Niski

1 Schendyla nemorensis +
2 Dicellophilus carniolensis + +
3 Geophihis carpophagus + +
4 Geophilns flavus + +
5 Cl inop odes linearis +
6 Strigamia acuminata + +
7 Strigamia crassipes + +
8 Strigamia pusilla perkeo +
9 Cryptops hortensis + +

10 Harpolithobius anodus + +
11 Lithobius aeruginosus luciae +
12 Lithobius agilis +
13 Lithobius biunguiculatus +
14 Lithobius burzenlandicus + +
15 Lithobius cyrtopus + +
16 Lithobius erythrocephalus schuleri + +
17 Lithobius forficatus + +
18 Lithobius lapidicola + +
19 Lithobius matici + +
20 Lithobius microps + +
21 Lithobius mutabilis + +
22 Lithobius muticus + +
23 Lithobius nodulipes +
24 Lithobius piceus + +
25 Lithobius silvivagus + +
26 Lithobius tenebrosus setigcr + +
27 Lithobius curtipes +
28 Lithobius borealis +
29 Strigamia transsilvanica +
30 Cryptops parisi +
31 Geophilus insculptus +
32 Lithobius lucifugus +

N um ber of species 27 24

F u rth er research  can be expected to reveal new  d a ta  concerning the species list an d  
com m unity  s tru c tu re  in the neighbouring  beech forests as w ell as o ther p lan t co m m u ­
nities in the Beskid N iski M ountains.

ACKNOWLEDGEMENTS

W e w ish to sincerely thank  prof. Sergei G olovatch (M oscow) w ho  kindly  ed ited  an 
advanced  draft. W e are also indebted to dr. Jolanta W ytw er for valuable com m ents and  
criticism. O ur sincere thanks m ust be given to dr. P iotr Leśniewski for his assistance at 
all stages of the curren t w ork  and m gr K atarzyna P ikunas for the help in the field w ork.

http://rcin.org.pl



118 M. Leśniewska & M. Taborska

REFERENCES

A lb e r t  A. M. 1979. Chilopoda as part of the predatory macroartliropod fauna in forests: abundance, life-cycle, 
biomass, and metabolism, pp. 215-231. In: Camatini M (ed.), M yriapod Biology. Academic Press, New York. 

ALBERT A. M. 1982. Species spectrum  and dispersion patterns of chilopods in three Soiling habitats. 
Pedobiologia 23: 337-347.

BALOGH J. 1958. Lebensgemeinschaften der Landtiere. Grundziige der Zoozonologie. Akadem iai Kiadó, 
Budapest.

BORNEBUSH C. H. 1930. The fauna of the forest soil. Forst. Vaes. Danm. 11: 1-225.
DENISIUK Z., DYRGA Z., KALEMBA A. & M ie l n ic k a  B. 1990. System oraz walory rezerwatow ej ochrony 

przyrody w Polsce południow ej. Studia N aturae A, Suplement: 83-109.
DUNGER W. 1983. Tiere im Boden. Die neue Brehm-Biicherei 327. A. Ziem sen Verlag, W ittenberg Luther- 

stadt, 280pp.
F a l iŃSKI J.B. 1975. Anthropogenic changes of the vegetation of Poland. Phytocoenosis 4 (2): 97-106.
FRUND FI. 1987. Raumliche Verteilung und Koexistenz der Chilopoden in einem  Buchen-Altbestand. Pedo­

biologia 30: 19-29.
FRUND FI. 1991. Zur Biologie eines Buchenwaldbodens 14. Die Hundertfiifiem (Chilopoda). Carolinea 49: 83-94. 
G e o f f r o y  J.J. 1979. Les peuplem ents de Chilopodes et de D iplopodes d 'u n e  C henaie-C harm aie. These du 

Diplóme de Docteur. L 'Universite Pierre et Marie Curie, Paris, 179pp.
GÓRNY M., G r u m  L. (eds) 1993. M ethods in Soil Zoology. PWN -  Elsevier, W arszawa -A m sterdam , 459 pp. 
HAASE E. 1880. Schlesien Chilopoden. I. Chilopoda anamorpha. Dissertation zur Erlangung der Doctorwiirde. 

Breslau, 44pp.
KACZMAREK ). 1952. Pareczniki (Chilopoda) Wielkopolski i Ziemi Lubuskiej (1. Lithobioniorpha). PTPN, Pr.

Korn. Biol. 13, (8): 311-339.
KACZMAREK J. 1964. Pareczniki (Chilopoda) Ojcowskiego Parku Narodowego. PTPN, Pr. Kom. Biol., 25 (5): 373-415. 
KACZMAREK J. 1977a. Pareczniki (Chilopoda) rezerw atu "Dębina" pod W ągrowcem. Bad. Fizjogr. Pol. Zach., 

30:149-153.
KACZMAREK J. 1977b. Lithobius (Lithobius) tenebrosus setiger n. ssp. aus polnischen K arpaten nebst Bemer- 

kungen liber die in Polen festgestellten Lithobius (L.) tenebrosus -  U nterarten. Bull. Soc. Amis Sci., D, 
Poznań, 17: 221-226.

KACZMAREK J. 1979. Pareczniki (Chilopoda) Polski. W ydawn. Uniw. im. A. Mickiewicza. Ser. Zool. 9: 1-99. 
KACZMAREK J. 1980. Pareczniki (Chilopoda) Polski. Katalog Fauny Polski, 36, W arszawa, 43 pp.
KACZMAREK J. 1989. Pareczniki (Chilopoda) wybranego lasu grądow ego W ielkopolski na przykładzie rezer­

w atu Jakubowo. Fragm. faun., 17 (32): 369-379.
KACZMAREK J. & Le ś n ie w s k a  M. 1998. Pareczniki (Chilopoda) Roztocza. Fragm. faun. 41 (1): 1-8.
K a r l iŃSKI J. 1883. Materyjały do fauny wijów Galicyi zachodniej z r. 1878-1882. Spraw. Kom. Fizj. 17: 226-238. 
KOS I. 1996. C entipedes (Chilopoda) of some forest com m unities in Slovenia. In: Geoffroy, J.-J., Mauries, ].- 

P. & N guyen Duy-Jacquemin, M., (eds) Acta M yriapodologica. Mem. Mus. natn. Hist. nat. 169: 635-646. 
LEŚNIEWSKA M. 1996. Centipedes of Poznań town (Poland). In: Geoffroy, J.-J., Mauries, J.-P. & N guyen Duy- 

Jacquemin, M., (eds), Acta M yriapodologica, Paris. Mem. Mus. natn. Hist, nat., 169: 221-224.
LEŚNIEWSKA M. 1997. Z grupow anie pareczników (Chilopoda) w  rezerwacie p rzyrody „Buki nad Jeziorem 

Lutom skim ". W yd. nauk. UAM, Zoologia, Poznań, 23:1-83.
LEŚNIEWSKA M. 1999. Pareczniki (Chilopoda) Doliny Pienińskiego Potoku (Pieniński Park N arodow y). Rocz.

Nauk. Pol. Tow. Ochr. Przyr. "Salam andra" 3: 67-74.
LEŚNIEWSKA M. 2000a. Centipede (Chilopoda) comm unities of three beech forests in Poland. In: W ytwer, J. 

& Golovatch, S. (eds), Progress in Studies on M yriapoda and O nychophora, W arszawa, XIV + 396 pp. 
Fragm. faun. 43 (Suppl.): 343-349.

LEŚNIEWSKA M. 2000b. Pareczniki Chilopoda Bieszczadów. Monogr. Bieszcz. 7: 111-121.
LEŚNIEWSKA M. & T a b o r s k a  M. 2002. Lithobius lucifugus L. KOCH, 1862 (Chilopoda, Lithobioniorpha) -  

now y dla fauny Polski przedstawiciel pareczników. Przegl. zool. 46,1-2: 71-73.
LOCK K., D e Bark er  D. & D e Vos B. 2001. Centipede communities in the forests of Handers. Pedobiologia 45: 27-35. 
LOKSA I. 1966. Die bodenzoozónologischen Verhaltnisse der Flaumeichen-Buchwalder Siidostm itteleuropas.

Budapest, Akadem iai Kiadó.
M a GURRAN A. E. 1996. Ecological diversity and its m easurem ent. C hapm an & Hall. London.
MICHALIK S. 1981. Beskid Niski. Przyr. Pol. 10: 18-19.

http://rcin.org.pl



Chilopoda of a beech forest in M agura N. P. 119

MICHALIK S. 1995. M agurski Park Narodowy. Chrońm y Przyrodę Ojczystą 1:19-37.
POSER T. 1988. Chilopoden ais Pradatoren in eunem  Laubwald. Pedobiologia, 31: 261-281.
RAFALSKI J. 1962. Dicellophilus carniolensis (C. L. Koch) nowy dla fauny polskiej gatunek parecznika (Chilo­

poda, Geophilomorpha). Spraw. Pozn. TPN 63: 87.
SlDORIAK S. 1898. M ateryaly do historyi naturalnej wijów (Mijriopoda) krajowych. Kosmos 23: 545-559.
T u f  I. 2000. Com m unities of centipedes (Chilopoda) in three floodplain forests of various age in Litovelske 

Pom oravi (Czech Republic). In: W ytwer, J. & Golovatch, S. (eds) Progress in Studies on M yriapoda and 
O nychophora, W arszawa, XIV + 396 pp. Fragm. fa u n . 43 (Suppl.): 327 -  332.

WlGNARAjAH S. & P h il u p s o n  j. 1977. N um bers and biomass of centipedes (Lithobiom orpha, C h lo p o d a )  in 
a Betula-Alnns w oodland in N.E. England. Oecologia 31,1: 55-66.

W y t w e r  j. 1990. Chilopoda o f  lindcn-oak-hornbeam  (Tilio-Carpinctum) and therm ophilous oak forests (Po- 
tentillo albae-Quercelum) of the M azovian Lowland. Fragm. faun. 34: 73-94.

W y t w e r  J. 1992. Chilopoda com m unities of the fresh pine forests of Poland. Ber. Nat.-M ed. Verein Innsbruck, 
Suppl. 10: 205-211.

W y t w e r  J. 1995. Faunistical relationship betw een Chilopoda of forest and urban habitats in M azovia. Fragm. 
faun. 38: 87-133.

WYTWER J. 2000. Centipede (Chilopoda) comm unities of some forest habitats of Puszcza Białowieska in Po­
land. In: W ytwer, J. & Golovatch, S. (eds) Progress in Studies on M yriapoda and O nychophora, W ar­
szawa XIV + 396 pp. Fragm. faun. 43 (Suppl.): 333-342.

STRESZCZENIE

[Tytuł: Z g ru p o w an ie  pareczn ików  lasu  bukow ego w  M agursk im  P arku  N arodow ym , 
Polska]

W w y n ik u  w stępnych  b ad ań  p row adzonych  w  latach 2001-2002 w  buczyn ie  k ar­
packiej Dentario glandulosae-Fagetum na terenie M agursk iego  P arku  N arodow ego , 
s tw ierdzono  w y stępow an ie  24 gatunków  i p o d g a tu n k ó w  pareczników . S tanow i to 
41% w szystk ich  g a tu n k ó w  Chilopoda znanych  z terenów  Polski. N ajliczniejszym i i 
najczęstszym i gatu n k am i buczyny  są kolejno: Lithobius burzenlandicus (superdom i- 
nant, eukonstan t), L. mutabilis, Strigamia acuminata (eudom inanty , ga tunk i akcesorycz- 
ne). Z g ru p o w an ie  charak teryzuje  się d użym  udzia łem  gatunków  leśnych (15). Pozo­
stałe ga tu n k i są eu ry topam i. S tw ierdzono  w ystępow anie  rzadk ich  w  Polsce n as tęp u ­
jących g a tu n k ó w  górskich: Dicellophilus carniolensis, Strigamia transsilvanica, Cryptops 
parisi, Lithobius lucifugus, L. silvivagus, L. matici, Harpolithobius anodus.

Średnie zagęszczenie  pareczników  w yniosło 121 o s /m 2 (w zakresie 46-217).
W p o ró w n an iu  z innym i lasam i bukow ym i w  Polsce buczynę w  M PN  cechują w y ­

jątkow o w ysoka liczba gatunków  oraz w ysokie zagęszczenia pareczników . S truk tu ra  
zg ru p o w an ia  jest zbliżona do s tru k tu ry  zg rupow an ia  Chilopoda buczyny  karpackiej w  
P ieninach.
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