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Spiders (Araneae) o f open habitats in the Biebrza N ational Park, Poland1

Abstract: The m ain aim  of the study w as to characterise the com m unities of spiders from 26 open  typical 
habitats of the Biebrza River valley. The habitats w ere located in different ecological zones of the valley  and 
formed a hum id ity  gradient. Here, I com pare spider species com position, their diversity and dom inance  
structure, studied  in the years 1991-1996 and 2002. A total of 56898 spiders w ere collected, representing 285 
species from 21 fam ilies. The majority of the spider species w ere hygrophilous and peat-bog species. Least 
abundant w ere forest and eurytopic species as w ell as those of unknow n environm ental preferences. 
A m ong the 285 species, 20% (49 species) w ere rare, i.e. know n from few er than 10 localities in Poland. The 
largest num bers of rare species w ere found in sedge m arshes. D iversity (H') and evenness (J') indices w ere 
highest in sedge m arshes, p sam m ophilous grasslands, and natural w et m eadow s. The low est indices w ere 
obtained for aquatic and anthropogenic habitats (m ow ed m eadow s, sw eet marsh). In m ead ow s and on  
sedge m arshes the diversity of spider com m unities increased w ith  hum idity and vegetation diversity of the 
habitat. Similarity o f species com position (So>50%) w as highest am ong spider com m unities found in habi­
tats of sim ilar vegetation structure (sedge m arshes, psam m ophilous grassland), similar hum idity (marshes) 
and in m ow ed  plant com m unities (m eadow s and Clyceria marshes).

Key w ords: freshwater m arshes, m eadow s, psam m ophilous grassland, flooded valley

A uthor's address: Institute of Biology, U niversity of Białystok, ul. Św ierkow a 20 b, 15-950 Białystok, 
POLAND; e-mail: kuprzool@ uw b.edu.pl;

INTRODUCTION

The fens of the Biebrza N ational Park form  one of the largest natural w etlands in Cen­
tral Europe. There are num erous faunistic, autecological and taxonomical publications on 
spiders of various areas of the Biebrza river valley (STARĘGA 1984, S t a r ę g a  &  N a k a z i u k  

1987, KUPRYJANOWICZ 1994a, b, 1995a, b, c, 1996, 1997, STARĘGA &  STANKIEWICZ 1996,

1 The study w as financially supported by grant from the State Com m ittee for Scientific Research No. 
6P 04F  08921.
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K u p r y j a n o w i c z  et al. 1997, Ż a b k a  &  K u p r y j a n o w i c z  1997). H ow ever, few studies have 
dealt w ith  the structure of spider com m unities of this region of Poland. These prim arily 
synecological investigations focused on spider com m unities of sedge m arshes trans­
form ed into m eadow s and  changes of their dynam ics incurred  by  on-going drainage 
w orks in those areas ( K a j a k  1960,1962,1987,1991, KAjAKet  al. 2000). O nly one publication 
w as concerned w ith  sp ider com m unities of peat bogs ( K u p r y j a n o w i c z  et al. 1998).

In arachnological lite ra tu re  related  to open habita ts, the m ajority  of publications 
have been  devo ted  to sp iders of m eadow s, pastu res  and  extrem ely  d ry  habitats 
(K a ja k  1960, 1962, P r ó s z y ń s k i  1961, Ł u c z a k  1976, J ę d r y c z k o w s k i  &  S t a r ę g a  1980, 
H u b l e  &  M a e l f a it  1981, T h a l e r  1985, S t a r ę g a  1989, R u s h t o n  &  Ey r e  1992, W o ź n y  

&  S z y m k o w ia k  2000). R elatively few stud ies have been  concerned w ith  sp iders of 
w etlands such as fen lands, reed beds an d  old riverbeds (MIKULSKA 1955, S t ę p c z a k  

1962, P a l m g r e n  1977, D e c l e e r  1990, S z y m k o w ia k  1993, H a n g g i  et al. 1995, S z i n e t a r  

1995, 2000, HO LEC 2000). O nly  a few  publications have d ea lt w ith  sp ider com m unities 
of seasonally  flooded  river valleys (e.g. VAN HELSDINGEN 1997).

The aim  of this w o rk  w as to analyse com m unities of epigeic sp iders an d  sp iders 
living in the herb  layer of open  habita ts w hich  in vario u s ecological zones of the Bie- 
b rza river valley, form ing  a g rad ien t of g ro u n d  hum id ity .

STUDY AREA

The Biebrza N ational Park  (BPN) w as established in 1993 to protect the w etlands of 
the valley. It is located in N ortheast Poland and covers alm ost the entire Biebrza valley 
(Fig. 1). Its length  is 120 km  and  its w id th  varies from  a few to 40 km. The valley is d i­
v ided  into three parts called basins, w hich differ w ith  respect to thickness of the peat.

The total area of the p a rk  am oun ts to over 59 000 ha, w ith  open  hab ita ts covering 
alm ost 45 000 ha. M ore than  40% of the p a rk  area is covered  by  w aterlogged  habitats. 
A w ell-developed  ecological zonation  of the Biebrza valley  testifies to its p rim eval 
character and  u n iqueness (O ŚW IT 1973, PAŁCZYŃSKI 1988).

There are rich s tan d s of Glycerietum maxiinae and  Phragmitetum australis a long the 
river banks in the zone of sp ring  flooding (im m ersion zone). W ater p lan t associations 
(e.g. Hydrocharis morsus-ranae, Stratiotes abides and  Ny?nphaea alba) cover the old riv er­
beds. F urther d o w n  the riverbed , w here  the flooding is shallow er, there  are  sedge 
m arshes w ith  Carex acuta and  C. elata. A ssociations w ith  Carex appropinquatae dom inate  
in the im m ersion-em ersion  zone (occasional flooding). In the em ersion  zone, beyond  
the reach of annua l flooding, sedge-m oss m arshes are found . These associations are 
form ed by low  sedges: Carex paradoxa, C. rostrata, C. diandra an d  a b u n d a n t m oss turf. 
W ater is p resen t u n d e r the layer of m oss all year round .

In the Biebrza valley, am ong  vast areas of sedge m arshes, one can find m ineral ele­
vations form ed d u rin g  the last glaciation and  called „g rądzik i". They are covered by 
open  (e.g. p sam m o p h ilo u s g rasslands) as w ell as forest habitats.

Spiders w ere  collected in the years 1991-1996 and  2002. The research  w as con­
duc ted  on 26 s tu d y  sites located in the Biebrza N ational Park. The sites w ere  located 
along and  across the valley  in accordance w ith  its ecological zon ing  an d  h u m id ity
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g rad ien t (Fig. 1). The choice of the research  sites w as based  on p lan t com m unity  m aps 
(PAŁCZYŃSKI 1980). I use a term inology  of p lan t associations found  in MATUSZKIEWICZ 
(2001). A descrip tion  of the research  sites is given in Table I.

B IE B R Z A  N A T IO N A L  PARK

P a r k  b o r d e r
o n iq d /

N o sites

W iz n a #

J

Fig. 1. Localisation of the study sites.

SAMPLING METHODS

Barber traps (plastic cups partly  filled w ith  50% ethylene glycol so lu tion , and  
p laced  10 in a line, 1 m etre  apart) w ere  u sed  to collect epigeic fauna. In aquatic  hab i­
tats (old riverbeds) floating trap s  w ere used . They w ere a m odified  version  of Barber 
traps, w ith  the cups p laced  in floating po lysty rene  rafts. F loating traps w ere  in place 
from  the beg inn ing  of June till the end  of Septem ber. Sam ples, how ever, w ere col­
lected irregu larly , w henever w ater level allow ed access to the old riverbeds. In July 
2002, d u e  to a com plete d ry in g  ou t of o ld riverbeds, the floating  traps w ere rep laced  
by Barber traps an d  left un til the  end  of Septem ber. In the rem ain ing  hab ita ts  the traps 
w ere  installed  pe rm an en tly  from  the beg inn ing  of A pril till the end of O ctober. M ate­
rial w as collected regu larly  every  2 w eeks.
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Table I. Characteristics of study  sites in the open habitats of the Biebrza National Park. Sites w ere listed 
from least to most hum id. Nam es of p lant assemblages after M a t u s z k i e w i c z  (2001).

Type
habitats

No
sites

Location; habitat description; zone of river flooding; 
years of sampling; data publication

1 2 3

Ps
am

m
op

hi
lo

us
 

gr
as

sl
an

ds

1
Barwik, ur. Grądy; psam m ophilous grassland Corynephoretalia canescentis, large 
am ounts of Hieracium pilosella, on the "grądzik", height of herb layer early in the sum ­
m er up  to 10 cm, close to site 3 (20 m), out of reach for river flooding, 1991;

2
Barwik, ur. Grądy; psam m ophilous grassland Corynephoretalia canescentis, large 
am ounts of Cladonia ssp-, on the "grądzik", height of herb layer early in the sum m er up 
to 5 cm, close to site 1 (20 m), out of reach for river flooding, 1992;

3

Barwik, ur. Grądy; psam m ophilous grassland Corynephoretalia canescentis, large 
am ounts of Cladonia ssp and Helichrysum arenarium, on the "grądzik", height of herb 
layer early in the sum m er up to 10 cm, close to site 2 (20 m), near by grow  singly Pinus 
sylvestris, out of reach for river flooding; 1993;

4
Gugny, edge of Biebrza valley; psam m ophilous grassland Corynephoretalia canescentis, 
height of herb layer early in the sum m er up to 2 cm, near to pine greenw ood, out of 
reach for river flooding; 1991;

M
ow

in
g 

m
ea

do
w

s

5
Dobarz; dry m owing m eadow  from order Molinietalia, periodically grazing, height of 
herb layer early in the sum m er up to 30 cm, emersion zone; 1991-1993;

6
Bagno Ławki, Pogorzaly; dry m owing m eadow from order Molinietalia, height of herb 
layer early in the sum m er up to 30 cm, out of reach for river flooding; 1992;

7
Kuligi, by the Jegrznia river, m owing m eadow from order Molinietalia, height of herb 
layer early in the sum m er up  to 30 cm, emersion zone; 1996;

8
Lipsk; m oist m ow ing  m eadow  from  order M olinietalia, near p lan t association  w ith 
Betula humilis, heigh t of herb  layer early  in the sum m er u p  to 40 cm, em ersion 
zone; 1994;

N
at

ur
al

m
ea

do
w

s 9
Barwik, ur. Grądy; m oist natural m eadow  from order Filipendulion, height of herb layer 
early in the sum m er up to 30 cm, close to sites 1 and 14 (respectively 50 m and 20 m); 
im m ersion-em ersion zone; 1992;

10
Kuligi, m oist natural m eadow  from order Molinion caeruleae (with Centiana pneumonan- 
the), height of herb layer early in the sum m er up to 50 cm, em ersion zone, 1996;

Se
dg

e-
m

os
s 

m
ar

sh
es

11
Gugny; sedge-m oss m arsh Caricetum rostratae, height of herb layer early in the sum m er 
up to 50 cm; near to alder carr (ca. 200 m); emersion zone; 1991;

12
Piekielne Wrota; sedge-moss m arsh Caricetum appropinquatae, w ith nettle near birch 
forest, close to ground fire in 1992, height of herb layer early in the sum m er up  to 60 
cm; em ersion zone, 1995;

13
Szuszalewo; sedge-m oss m arsh Caricetum limosae, height of herb layer early in the 
sum m er up to 50 cm, emersion zone; 1994; (KUPRYJANOW ICZ 1997);

14
Barwik; sedge-moss m arsh Caricetum appropinquatae, height of herb layer early in the 
sum m er up  to 60 cm; em ersion zone; 1992-1994;

15
Bagno Ławki, Batalionowa Łąka; sedge-moss m arsh Caricetum rostratae, height of herb 
layer early in the sum m er up  to 50 cm; emersion zone; 1991-1993, 2002;

Se
dg

e
m

ar
sh

es 16
B arw ik, ur. G rądy ; sedge m arsh  Caricetum elatae, h e ig h t of herb  lay er early  in 
the su m m er up  to 100 cm; im m ersion  zone; 1991-1993 (K U P R Y JA N O W IC Z  a, b; 
1995a, b, 1997);

17
Sośnia 2002, sedge m arsh Caricetum acutae, height of herb layer early in the sum m er up 
to 100 cm; close to site 20, imm ersion zone; 2002

G
ly

ce
ri

a
m

ar
sh

es 18
Sośnia; Glyceria m arsh (Glycerietum maximae), height herb layer early in the sum m er to 
150 cm; im m ersion zone, 2002;

19
Sośnia 2002, m ow ed Glyceria m arsh (Glycerietum maximae), near old riverbed, height of 
herb layer early in the sum m er up to 150 cm, imm ersion zone, 200;
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1 2 3

20 Sośnia 2002, reed m arsh (Phragmitetum australis), height of herb layer early in the 
sum m er up to 200 cm, im m ersion zone; 2002;

C/5aj X 21 Kuligi, Jegrznia river; reed m arsh (Phragmitetum australis), height of herb layer early in
C/5 the sum m er up  to 200 cm, imm ersion zone, 2002;
£ 22 Goniądz; sweet m arsh (Acoretum calami), height of herb layer early in the sum m er up
ajT3 to 80 cm, imm ersion zone, 2002;
ŁOu Goniądz 2002; riverside of the Biebrza, plant association Oenantho-Rorippctum w ith
_> 23 Mentha and Typha, height of herb layer early in the sum m er up to 50 cm, imm ersion
—1 zone; 2002;

24 Sośnia; old riverbed, plant association Hydrocheritetum morsus-ranae with Hippuris
J3 vulgaris, height of herb layer early in the sum m er up to 15 cm, imm ersion zone; 2002;
JO
re Barwik, ur. Grądy; old riverbed, p lan t association Hydrocheritetum morsus-ranae;
u 25 height of herb layer early  in the sum m er up  to 15 cm, im m ersion zone; 1993
re ( K u p r y j a n o w i c z  1997);
cr
< 2 6

Kuligi, Jegrznia river; p lant association Potametum natantis w ith Nuphar luteum, height 
of herb layer early in the sum m er up to 5 cm, close to site 18, imm ersion zone; 2002;

From  the herb  layer (epiphyton) sp iders w ere collected w ith  sw eep nets 35 cm  in 
d iam eter. Four sam plings, 25 strokes in  each, w ere  taken once a m onth  from  M ay until 
O ctober on  7 s tu d y  sites. O n o ther s tu d y  sites w ith  a p rom in en t herb  layer, m aterial 
w as collected irregularly .

S u p p lem en tary  non-quan tita tive  sam pling  m ethods consisted of M oericke traps, 
soil sam pling  an d  m anual collection of specim ens.

METHODS OF ANALYSIS

Species d iversity  w as calculated  using:
5

1. the Shannon-W iener d iversity  index H'= -  ^  p, log p.
i=i

2. the P ielou evenness index /: = H ’/logzS,
w here  p, is the ratio  of the n u m b er of in d iv idua ls  of the z’- th  species to the total n u m ­
ber of in d iv id u a ls  in the en tire  g ro u p  m ade up  of S species.

S orensen 's sim ilarity  index (So = 2w/(a+b)100%) w as used  to com pare the species 
com position  of the hab ita ts u n d e r study , w here  iv is the n u m b er of species com m on to 
bo th  hab ita ts, a and  b are the n um bers of species in the tw o habita ts being  com pared .

To describe the dom inance stru c tu re  of sp id e r com m unities (D), defined  as the 
percen tage con tribu tion  of specim ens of a g iven species to the total nu m b er of speci­
m ens of all species a t the site, the sp iders w ere d iv id ed  into five classes accord ing  to 
their p ercen tage  rep resen ta tion  (GÓRNY &  G r u m  1981): eudom inan ts (D > 10.0%), 
d o m inan ts (D: 5.1% -  10.0%), subdom inan ts (D: 2.1% -  5.0%), recedents (D: 1.1% -  
2.0%), sub receden ts (D < 1.0%)

The defin ition  of characteristic (exclusive and  selective) species by  GÓRNY &  G r u m  

(1981) w as used . Exclusive species are those fo u n d  at one p articu la r site only. Selective 
species are  species reaching the h ighest dom inance values a t a g iven site that, h o w ­
ever, m ay  occur a t o ther sites, too.
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RESULTS

In total, 56898 specim ens w ere collected. I identified  the species and  genus affilia­
tions of 55544 and  1354 of them , respectively. Those identified  to genus level w ere 
juveniles be longing  to 6 fam ilies, m ain ly  Lycosidne and  Linyphiidae.

Identified  m aterial com prised  285 species of sp iders be longing  to 21 fam ilies. M ost 
num erous in species w ere  Linyphiidae (117) and  Lycosidne (30). Less n u m ero u s fam ilies 
included  Arcineidae (21), Theridiidae (19) (A ppendix).

R epresentation of sp ider fam ilies

M ost a b u n d a n t in  specim ens w ere the fam ilies Lycosidne (25960), Linyphiidae 
(10117), Tetragnathidae (5036), Araneidae (2687), Philodromidae (1301), Thomisidae (1496), 
Clubionidae (1237) and  Hahnidae (1174). O ther fam ilies w ere rep resen ted  by less than  
1000 specim ens.

The epigeic sp ider fauna of open habitats of the Biebrza valley w as m ainly classified 
at family level as Lycosidne (57%), Linyphiidae (19%) and Tetragnathidae (10%), w hile Ara­
neidae (40%), Linyphiidae (21%) and  Philodromidae (12%) dom inated  in the herb  layer 
(epiphyton) (Table II & III). The h igh contribution of the families Tetragnathidae (in epi- 
geon) and Philodromidae (in herb layer) w as due to an abundance of specim ens of just 
tw o sp ider species from  the genera Pachygnatha and Tibellus respectively.

The contribu tions of in d iv idua l sp ider fam ilies differed across sites. The p ercen t­
age of Gnaphosidae increased in d ry  habita ts (8-11%) and  in the sedge m arsh  Caricetum 
limosae (site 13, 10%). In the d ry  habita ts there w as also a large share  of Salticidae (5- 
15%) in ep igeon  and  Theridiidae (26%) in epiphyton.

N um ber and percentage contribution of species

The n um ber of sp id e r species varied  betw een habitats. The sedge m arshes, p a rticu ­
larly  Caricetum rostratae and  Caricetum appropinquatae, w ere the richest in sp id er spe­
cies, w hile the aquatic  com m unities (Hydrocharitetum morsus-ranae, Potametum natans) 
and  Acoretum talami (Table IV) w ere the poorest.

D ifferences in the nu m b er of species w ere found in bo th  hab ita t layers, w ith  81 
species found  in the ep igeon  of psam m ophilous g rassland  com pared  to only  28 in 
ep iphy ton . The grea test differences betw een layers w ere in a m eadow  (site 5) and on a 
sedge-m oss m arsh  (site 14), and  the sm allest w ere on sedge m arshes (sites 16 and  17) 
and  on a sw eet m arsh  (site 22) (Tables IV & V).

The vast m ajority of specim ens represented hygrophilous species associated w ith  
peat bogs. They m ade up  80% of the total of species found on investigated sites. In the 
old riverbed, their contribution reached as m uch as 100%. O nly in psam m ophilous 
grassland w as it low er than  50%, w ith photophilous and  xerophilous species form ing 
40% of the popu la tion  there. These species m ade up  about 19% of the popu la tion  in the 
m eadow  habitat and  1% (in Caricetum appropinquatae) to 10% (in Caricetum rostratae) in 
sedge m arshes. The rem aining species w ere forest and eurytopic species as well as som e 
of unknow n environm ental preferences.
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Table II. Representation of sp ider families (in %) in epigeon of the open habitats of the Biebrza National Park.

H abitat Ps;im m ophilous
grasslands

M ow ing m eadow s
N atural

m eadow s
Sedge-moss m arshes

Sedge
m arshes

Glyceria
m arshes Riverside m arshes

Aquatic
habitats

All
habi­
tatsSite 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Mimetidae - 0.1 0.3 0.1 0.03
Nesticidae 0.1 0.01
Theridiidae 0.2 0.1 0.1 0.2 0.1 1.0 0.4 1.5 2.3 0.4 0.1 0.1 0.1 1.2 0.1 0.1 0.20
Linyphiidae 5.6 18.1 10.6 39.1 24.6 16.5 58.0 38.6 17.3 36.8 16.4 17.2 9.9 10.8 11.2 37.1 25.1 14.2 15.9 33.5 16.9 8.5 1.0 11.9 7.2 19.00
Tetragnathidae 6.7 1.0 0.4 0.3 13.7 13.4 16.8 19.5 18 21.1 2.6 4.3 1.8 2.7 1.8 6.5 22.4 18.4 13.7 15.6 21.3 2.3 0.2 7.6 2.2 10.00
Araneidae 0.1 0.3 0.1 0.1 0.1 0.2 0.7 0.6 0.8 0.8 0.3 0.6 0.6 0.2 0.3 1.3 1.0 5.1 0.30
Lycosidae 69.5 47.0 61.1 32.1 59.9 61.0 18.3 39.9 58.7 32.7 57.0 63.1 54.9 69.0 67.5 49.3 38.7 58.0 46.1 13.8 31.8 89.1 97.1 55.9 86.3 57.00
Pisauridae 0.2 1.3 0.1 0.1 1.3 0.8 0.1 0.2 0.1 0.7 2.6 0.3 1.6 1.7 1.7 2.9 0.20
Cybaeidae 0.1 0.1 3.4 1.4 0.05
Hahrtidae 0.2 0.2 2.9 0.2 0.5 2.2 18.7 0.2 14.7 9.0 8.9 1.6 0.1 2.60
Dictynidae 0.1 0.2 0.1 0.3 0.1 0.1 0.2 0.6 1.1 0.8 0.6 0.4 0.1 0.1 0.20
Miturgidae 0.4 1.3 1.8 0.3 0.10
Liocranidae 0.1 0.9 0.1 1.7 0.1 0.1 0.2 0.2 0.6 0.2 0.4 0.4 2.2 0.8 0.1 0.30
Clubionidae 0.1 0.4 0.2 0.2 0.4 0.5 0.2 0.5 0.3 0.1 0.8 1.2 1.0 4.3 16.7 34.5 24.3 7.6 2.30
Corinnidae 0.9 0.1 0.2 0.1 0.01
Gnaphosidae 2.7 11.6 8.1 8.6 0.1 1.1 0.2 0.9 0.7 0.4 2.6 10.2 0.8 1.0 0.2 0.1 0.1 1.00
Zoridae 0.1 0.1 0.3 0.4 0.4 0.4 1.5 3.3 0.4 0.2 0.3 0.3 0.1 0.20
Philodromidae 8.2 3.0 7.5 0.1 0.1 0.3 0.4 0.1 0.1 0.5 0.5 0.1 0.2 0.2 0.4 0.1 0.1 6.8 1.00
Thomisidac 5.7 1.7 4.1 2.2 1.4 6.8 1.1 1.0 3.1 1.1 0.9 4.8 1.4 4.8 2.9 1.1 0.5 2.2 2.3 1.1 0.3 3.00
Salticidae 0.2 15.0 5.7 15.2 0.3 0.3 1.9 0.1 1.6 0.8 2.1 0.3 1.2 1.0 2.7 1.00
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Table III. Representation of spider families (in %) in epiphyton of the open habitats of the Biebrza National Park.

H abitat

P
sa

m
m

op
hi

­
lo

us
 

gr
as

s­
la

nd
M

ow
in

g
m

ea
do

w
s

Sedge-moss
m arshes Se

dg
e

m
ar

sh
es

G
ly

ce
ri

a
m

ar
sh

es

R
iv

er
si

de
m

ar
sh

es

Al
l 

ha
bi

ta
ts

Site 3 5 13 14 15 16 18 20 22 23
Mimetidae 0.1 0 0.02
Theridiidae 28.2 2.0 1.5 2.2 2.4 0.7 2.0 2.4
Linypliiidae 26.0 4.9 30 9.8 51.7 35.6 11.6 10 21
Tetragnathidae 1.6 12.0 1.5 7.4 8.2 4.6 38.6 11.6 53 40 9
Araneidae 39.8 27.5 74.5 35.1 45.7 14.3 8.9 3.3 13.3 11.1 40
Lycosidae 0.2 2.0 2.1 3.0 0.8 17.8 2
Pisauridcte 0.8 1.5 1.7 9.9 2.6 0.8 5
Hahniidae 0.1 0.8 0.1
Dictynidae 5.6 6.9 2.7 1.2 1.8 2.0 2
Miturgidae 4.0 0.2 0.1
Liocranidae 0.1 0.02
Clubionidae 0.9 0.2 0.8 1.9 4.0 2.0 66.7 15.0 16.7
Gnaphosidae 0.1 0.03
Zoridae 0.8 0.5 1.2 0.5
Sparassidae 0.1 0.02 0.01
Philodromidac 9.5 19.8 9.4 13.8 11.7 8.6 4.0 1.7 12
Thomisidae 5.6 2.9 3.9 3.1 4.6 1.6 7.9 1.7 2.3 4
Salticidae 4.8 0.6 1.7 1.7 1.3 5.3 1.0 15 2.3 4.4 2

The m ost a b u n d a n t epigeic sp id er species overall w ere Pardosa palustris (L i n n a e u s , 

1758) m ak ing  u p  13% of the total n u m b er of specim ens, and  Pardosa prativaga (L. 
K o c h , 1870) (11%). O verall dom in an t species (5-10%) w ere Pardosa pullata ( C l e r c k , 

1757) (7%), Pachygnatha clercki S u n d e v a l l , 1823 (5%) and  Pachygnatha degeeri 
S u n d e v a l l , 1830 (5%) (Table IV).

The d iversity  (H ') and  evenness (/') indices reached their h ighest values in sedge 
m arshes and  psam m o p h ilo u s grassland , w ere  relatively h igh  in n a tu ra l m eadow s, and  
low est in w ater and  an tropogen ic  hab ita ts (Table IV).

Rare species

A m ong the 285 species of spiders collected in open habitats of Biebrza valley 20% (49 
species) w ere rare species, know n in Poland from no m ore than  10 localities (A ppendix). 
The largest num bers of rare species w ere found in sedge m arshes, particularly  at sites 
14, 15 and  16 (24, 30 and  21 species, respectively). The sm allest num bers of rare species 
w ere found in habitats w ith  low  structural diversification of the vegetation (aquatic 
environm ents and  riverside m arshes) as well as in cultivated and  dried  m eadow s.

Rare species of sp id ers  in the Biebrza N ational Park are no rth ern  e lem ents (boreal 
an d  atlantic) a t the lim it of their d istribu tion  in ou r coun try  (see A ppendix). Som e of 
them  are  only know n  in Po land  from  the Biebrza valley (Crustulina sticta, Baryphyma 
gowerense, B. trifrons, Carorita limnaea, Ceraticelus bulbosus, Entelecara omissa, Maso gal- 
licus) (K u p r y j a n o w ic z  1997).

http://rcin.org.pl



Table IV. Percentage contribution of epigeic sp ider com m unities of the open habitats of the Biebrza National Park. + -  subrecedents (21 %)

No.
Habitat

Psam m ophi lous 
grasslands

M owing m eadow s
N atural
m ead­

ows
Sedge-moss m arshes

Sedge
m arshes

Glyceria
m arshes

Riverside
m arshes

Aquatic
habitats

Site
Species

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 24 25 26

1 Aelurillus v-insignitus 13.4 5.2 11.8
2 Agroeca dentigera + + + + + + + + + 2.2 +
3 Allotnengea scopigera + + 2.6 + 2.7 +
4 Allomengea vidua + + + + + + + 3.5 1.1 1.6 3.4 1.6 +
5 Alopccosa accentuata + 14.8 5.8 6.9
6 Alopecosa cuneata 5.3 1.5 4.7 1.5 + + +
7 Alopecosa cursor + 12.4 1.7
8 Alopecosa pulverulenta 18.5 1.7 9.9 6.2 2.7 5.5 + 2.0 18.4 1.3 6.3 + 1.5 + +
9 Ant is tea elegans + 2.9 + + 2.2 18.7 14.7 9.0 8.9 1.6 +

10 Argyroneta aquatica + + 3.4 1.4
11 Bathyphantes approximatus + 4.2 + 1.2 + + + + +
12 Bathyphantes gracilis + + + + + 5.4 1.2 + 2.2 4.9 1.3 1.3 + 1.1 1.7 + + + + +
13 Centromcrita bicolor 1.5 + + 17.7 1.7 + 1.1 7.3 1.1 + +
14 Clubiona phragmitis + + 1.7 14.3 34.2 21.1 +
15 Gubiona stagnatilis + + + + + + + + + 9.3 2.6 2.2 + 3.2 6.8
16 Dicymbium nigrum + 1.6 1.5 1.3 1.6 2.1
17 Dolomedes plantarius + + 2.2 + 1.6 1.7 1.7 2.9
18 Donacochara speciosa 1.6 12.3 3.7 + 3.6
19 Erigone atra + 8.3 + 28.1 15.0 + 9.7 + + 1.6 + 1.1 1.7 2.3 + 1.2 4.7 + + 1.4
20 Erigone dentipalpis 2.9 5.5 2.6 2.4 + +
21 Euryopis flavomaculata + + 2.1 +
22 Gnathonarium dentation 1.7 + + + 3.6 1.3 4.7 2.5 1.4
23 Haplodrassus signifer + 3.2 1.6 + + +
24 Hypomma bituberculatum + + + + + + + + 6.9 2.0 + + 1.1 5.9
25 Kaestneria pullata + + + + + + + + 5.1 1.3 +
26 Larinioides cornutus + + + + + 4.2
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No.
Habitat Psam m ophilous

grasslands M owing m eadow s
Natural
m ead­

ows
Sedge-moss m arshes Sedge

m arshes
Glyceria
m arshes

Riverside
m arshes

Aquatic
habitats

Sam ple site
Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 24 25 26

27 Marpissa radiata + + 2.1 + + 2.4
28 Microlinyphia pusilla + + + + + 2.7 + + +
29 Oedothorax fuscus + 4.5 6.5 + + + + + + + + + +
30 Oedothorax gibbosus + + + + + + 1.1 + + + 5.6 + + + +
31 Oedothorax retusus 1.6 6.0 3.6 13.0 5.0 + +
32 Ozyptila gertschi + + + 2.2
33 Ozyptila scabricula + 1.1 2.6 1.8
34 Ozyptila trux + + + + + 1.7 + + 4.4 + 4.2 + + + 1.4 + +
35 Pachygnatha clercki + + + + 1.3 3.9 9.5 16.0 1.4 19.7 2.3 1.1 + 2.4 1.6 6.1 22.4 18.1 13.3 15.6 18.2 2.3 5.9
36 Pachygnatha degeeri 5.7 + 12.4 9.4 6.7 3.4 16.5 1.2 + + 1.2 + + + +
37 Pachygnatha listeri + + + 3.1
38 Pardosa lugubris + 5.0 + + +
39 Pardosa maisa + + + + 1.6 + 1.5 27.6 10.8 + 2.0 +
40 Pardosa paludicola 2.4 + + + + 1.8 5.5 + + + + + + 2.4
41 Pardosa palustris 27.8 3.3 31.7 2.1 3 7.7 15.8 10.3 6.5 + 1.2 + + + + + +
42 Pardosa prativaga 2.1 1.7 + 5.4 1.3 + 6.4 10.7 4.4 19.4 + + 13.7 15.7 33.7 30.3 29.6 10.8 4.8 3.3 + +
43 Pardosa pullata 6.4 + 10.5 29.4 + 15.1 9.7 + 1.1 13.4 11.3 + 3.9 +
44 Pardosa splmgnicola + 5.2 + + 5.9 4.0 5.1 1.6 14.8 13.5 4.5 + 11.7 + 1.1 +
45 Pirata hygrophilus + 4.0 + + + +
46 Pirata latitans + 1.2 + + 6.6 + 4.6 4.0 4.6 +
47 Pirata piraticus + + + + 1.8 1.1 + 12.4 + + + 1.5 1.2 7.3 15.0 33.3 3.9 27.9 88.4 96.6 48.3 82.0
48 Pirata piscatorius 1.1 1.9 + + 11.1 + + + + + + 5.9 1.8
49 Pirata tennitarsis + + + + 2.7 15.3 + 1.9 10.3 1.7 + + +
50 Pirata uliginosus + + + + + 8.9 1.6 6.0
51 Pocadicnemis pumila + 2.9 + + +
52 Porrhomma pygmaeum 1.6 3.1 3.0 + 1.5 1.1 3.0 + + + 2.1 + + 2.2 3.4 4.5 2.3 + +
53 Savignya fron tata + + + + + + + + + 1.4 + + + 4.3 + 1.2 + + + 1.6 +
54 Silometopus elegans + + + 1.6 + + + + + 3.3 2.6 + +
55 Tallusia experta + + + + + + 1.1 + 1.1 2.3 + + +
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No.
Habitat

Psam m ophilous
grasslands

M owing m eadow s
N atural
m ead­

ows
Sedge-moss m arshes

Sedge
marshes

Glyceria
m arshes

Riverside
m arshes

Aquatic
habitats

Sample site
Species

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 24 25 26

56 Tetragnatha extensa + + + + + + + + + + + 1.9 + 2.2
57 Thanatus arenarius 8.2 3.0 7.5 + +
58 Tibellus maritimus + + + + + + + + + 6.8
59 Trichopterna cito + 11.4 3.5 14.3 +
60 Trochosa spinipalpis + 1.7 3.8 2.6 5.6 2.4 2.6 14.0 34.6 6.5 3.5 +
61 Trochosa terricola 2.2 + + 3.3 + + + +
62 Xerolycosa miniata 2.6 9.2 4.4 3.2 +
63 Xerolycosa nemoralis 3.3
64 Xysticus cristatus 4.5 + + + 1.2 5.5 + 1.1 + + + + + +
65 Xysticus ulmi + + + + + + + + + + + + + + 2.2 + +
66 Zelotes electus 1.1 1.7 4.7 1.7 +
67 Zelotes latreillei + + + + + + + 1.3 8.5 +
68 Zelotes longipes + 4.9 + 5.1 +
69 Zora spinimana + + + + + + 2.9 +

O ther species 10.1 13.6 13.7 17.6 6.7 8.3 15 9.7 10.8 19.8 16.6 21.6 14.6 15.4 18.9 16.7 11.9 13.1 9.3 13.7 6.9 0.7 1.7 11.1 4.7
N um ber of species (S) 74 46 81 64 91 55 44 64 86 85 52 80 56 123 125 90 47 57 23 45 35 19 29 19 14
Index of diversity (H') 3.76 4.12 3.98 4.28 3.36 3.58 3.97 3.98 4.05 4.16 3.98 4.30 3.50 4.33 4.33 4.15 3.47 3.44 3.58 3.42 3.25 2.81 2.30 2.94 1.67

Index of evenness (J) 0.61 0.75 0.63 0.71 0.52 0.62 0.73 0.66 0.63 0.74 0.70 0.68 0.60 0.62 0.62 0.64 0.63 0.59 0.79 0.62 0.63 0.66 0.47 0.69 0.44
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Table V. Dominance structure (%) of spiders in herb layer of the open habitats of the Biebrza National Park. 
+ -  subrecedents (<1%)

No.
Habitat

Ps
am

m
o-

ph
il

ou
s

gr
as

sl
an

ds

M
ow

in
g

m
ea

do
w

s

Sedge-moss m arshes

Se
dg

e
m

ar
sh

es

G
ly

ce
ri

a
m

ar
sh

es R iverside
m arshes

Sample site
Species 3 5 13 14 15 16 18 22 23

1 Araneus quadratus 2.5 1.4 26.8 3.1 2.1 +
2 Araniella cucurbitina + 2.5 + + +
3 Baryphyma gowerense + 2.9 +
4 Cheiracanthium erraticum 4.2 +
5 Clubiona phragmitis + 8.9
6 Clubiona stagnatilis + 1.8 2.0 4.2 2.0 14.7 7.8
7 Dictyna arundinacea 5.8 6.9 2.7 1.2 1.8 2.0
8 Dolomedes fimbriatus + 1.1 1.7 9.8 2.6 +
9 Erigone atra + + 3.9

10 Heliophanus flavipes 4.2 +
11 Hypomma bituberculatum + + 16.2 1.9 31.6 12.9 + 8.9
12 Hypsosinga heri 9.9 31.6 6.7 1.0
13 Hypsosinga pygmaea 2.5 9.8 15.6 5.3
14 Larinia jeskovi + 5.5 1.6
15 Larinioides cornutus 2.5 4.5 1.0 3.4 1.4 3.3 7.9 13.2 11.1
16 Mangora acalypha 2.5 + 2.1 + +
17 Marpissa radiata 1.0 + + 4.7 1.0 1.6 4.4
18 Microlinyphia pusilla 23.5 2.9 4.0 + +
19 Micrommata virescens 2.5 +
20 Neoscona adianta 26.7 18.2 + +
21 Oedothorax gibbosus + 2.1
22 Pachygnatha clercki + + 1.3 + 2.0 3.1 10
23 Pachygnatha degeeri + +
24 Pardosa amen tata 10
25 Pardosa prativaga + + + 2.5
26 Pirata piraticus + + + 7.8
27 Porrhomma pygmaeum + 4.0 1.1 8.4 21.8 2.3 1.1
28 Savignya frontata + + + 2.0 +
29 Singa hamata + 8.8 11.9 8.6 1.9 1.3
30 Tetragnatha extensa 1.7 11.1 1.5 6.3 6.9 4.1 36.6 49.6 22.2
31 Tetragnatha reimoseri 2.2
32 Tetragnatha striata 5.6
33 Theridion impressum 21,7 1.7 + + +
34 Tibellus maritimus 19.8 9.4 13.8 11.5 8.2 3.0
35 Tibellus oblongus 10
36 Xysticus cristatus + 2.0 2.4 + + +
37 Xysticus ultni 2.5 + 2.0 2.8 + 7.9 2.3

Other species 10.7 6.9 6.6 16.6 15.5 14.7 3.9 9.3 0
N um ber of species (S) 27 29 26 50 80 56 14 18 12
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Baryphyma gowerensis (3%) and  Larinia jeskovi (5%) w ere d o m in an t species in the 
herb  lay er a t site 15, Pardosa mciisa (11%) w as dom inan t in ep igeon  a t site 14 and  they 
are reg u la rly  found  in sp id er com m unities in the above habita ts (Table IV & V). Par­
dosa maisa, how ever, is a eu d o m in an t in the epigeon  at site 14 (Table IV). This species 
d o m in a tes  in p ea t bogs in the BPN (K u p r y j a n o w i c z  et al. 1998).

M ore in fo rm ation  abou t rare  species, includ ing  redescrip tions and  da ta  on p h en o l­
ogy an d  en v iro n m en ta l preferences can be found  elsew here (KUPRYJANOWICZ 1994 a, 
b, 1995a, b, c, 1996,1997, K u p r y j a n o w i c z  et al. 1997, Ż a b k a  &  K u p r y j a n o w ic z  1997).

Spider com m unities in  the habitats investigated

P sam m ophilous grasslands (sites 1, 2, 3, 4). The epigeon  of p sam m oph ilous g rass­
lan d s tu rn e d  o u t to be a rich habitat, b o th  in term s of quality  and  quan tity , y ie ld ing  
14548 sp id e r specim ens rep resen ting  145 species. The Shannon d iversity  index H ' had  
h ig h  va lu es  here  (from  3.76 to 4.28) (Table IV). The eu dom inan ts w ere Pardosa palustris 
(25.2%) a n d  Alopecosa pulverulenta (13.2%). The d o m inan t species include species selec­
tive for p sam m o p h ilo u s g rasslands such as Thanatus arenarius, Aelurillus v-insignitus 
an d  Trichopterna cito (Table IV). The last tw o of them  w ere very  a b u n d an t on  p sam ­
m o p h ilo u s g rasslan d s adjacent to p ine  greenw ood.

Of all species collected, 37 w ere exclusive to psam m ophilous grasslands. The share 
of hygroph ilous species w as low est (38%) here, and  a relatively big p roportion  of xero- 
ph ilous (24%) an d  heliophilous (20%) species w as found. A m ong the psam m ophilous 
grasslands the h ighest sp ider diversity  (H '=  4.28) w as at the edge of the Biebrza valley, 
near the p ine g reenw ood (site 4). It w as at this site that the largest num ber of exclusive 
species (13) w as also found. The m ajority of them  w ere species w hich had  m igrated  
from  the p ine greenw ood (Macrargus excavatus, Palliduphantes alutacius, Tapinocyboides 
pygmaeus, Thyreosthenius biovatus, Alopecosa schmidti, Xerolycosa nemoralis, Scotina palliardi, 
Drassodes pubescens, Zelotes apricorum, Zora silvestris, Heliophanus dubius).

The large n u m b er of species is d u e  to the presence of species characteristic of tha t 
h ab ita t as w ell as species im m igrating  from  sedge m arshes. This is because the p sam ­
m oph ilo u s g rasslan d  is relatively  sm all com pared  to the su rro u n d in g  sedge m arshes.

A relatively high and constant percentage of Cheiracanthium campestre (1.4%) in this 
habitat is notew orthy. It is a rare species in Poland, occurring in dry and sun-lit bio­
topes (Próchniewicz 1991).

In the herb  layer of p sam m oph ilous g rasslands (site 3), the rep resen ta tion  of the 
m ost a b u n d a n t species w as sim ilar to tha t of d ry  m ow ing  m eadow  (site 5), and  a 
sedge m arshes in the sam e Biebrza V alley basin  (sites 14, 15, 16), and  sedge-m oss 
m arsh  located n ear psam m oph ilous g rasslands (site 13) (Table V).

M eadow s (sites 5, 6, 7, 8, 9, 10). A total of 18691 specim ens rep resen ting  154 sp e ­
cies w ere  collected from  the epigeon  of m eadow s. Pardosa palustris (23.2%), Pardosa 
pullata (12%) an d  Pachygnatha degeeri (11.3%) w ere eudom inan ts, w hile d o m in an t spe­
cies in c lu d ed  Erigone atra (7.5%) and  Pardosa prativaga (5.8%). The d iversity  index of 
sp id e r w as h ig h e r on m oist na tu ra l m eadow s (from  4.05 to 4.16) than  in m ow ed  
m eadow s (from  3.36 to 3.98) (Table IV).
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Table VI. Sorensen's sim ilarity index of the epigeic sp iders of the open habitats of the Biebrza N ational Park.

Habitat Psam m ophilous
grassland

M owing m eadow ds
N atural
m ead­

ows
Sedge-moss m arshes

Sedge
m urshes

Glyceria
m urshes

Riverside
m urhes

Aquatic habi­
tats

Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 24 25 26

Ps
am

m
o-

ph
ilo

us
gr

as
sl

an
d 1 X

2 51 X
3 59 56 X
4 41 45 42 X

M
ow

in
g

m
ea

do
w

ds 5 49 36 44 31 X
6 39 28 32 17 55 X
7 42 29 29 15 53 44 X
8 38 29 33 22 57 45 52 X

N
at

.
m

ea
­

do
w

s 9 50 26 33 15 54 53 42 42 X
10 43 21 34 16 55 49 65 58 60 X

Se
dg

e-
m

os
s

m
ar

sh
es

11 42 23 24 17 37 40 40 43 47 51 X
12 35 17 31 18 43 49 35 49 49 50 35 X
13 38 24 29 20 45 29 32 51 42 47 37 35 X
14 49 30 34 20 57 48 51 59 65 70 54 53 55 X
15 43 24 29 18 51 46 47 47 62 64 54 47 51 75 X

Se
dg

e
m

ur
-

sh
es 16 44 23 31 14 51 47 48 41 63 68 50 46 51 66 64 X

17 32 26 28 13 41 40 58 33 44 53 41 30 25 48 40 52 X

G
ly

c.
M

ur
-

sh
es 18 32 24 28 14 44 39 56 40 41 53 43 32 33 49 45 47 61 X

19 18 22 22 8 31 26 49 32 32 48 34 22 30 38 35 49 60 54 X

R
iv

er
­

si
de

m
ur

he
s 20 25 22 24 9 34 32 50 43 33 53 42 27 28 42 38 50 67 60 67 X

21 22 23 19 10 30 20 47 31 28 44 31 16 27 36 31 42 58 47 71 68 X
22 13 23 11 6 15 13 24 14 12 13 18 7 13 11 13 12 23 21 28 24 31 X

A
qu

at
ic

ha
bi

ta
ts 24 8 12 5 0 10 3 16 6 8 11 11 2 13 9 11 10 19 17 28 20 31 51 X

25 13 15 8 2 17 11 22 14 16 23 25 10 18 18 28 23 30 39 42 34 42 23 31 X
26 18 20 13 5 19 12 24 18 17 22 28 11 17 19 21 20 30 27 43 38 47 51 60 35 X

] So < 33% n  33% < So < 67% So -  67%
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Table VII. Sorensen 's sim ilarity index of the spiders in herb layer of the open habitats of the Biebrza N a­
tional Park.

Site 3 5 13 14 15 16 18 20 22 23
3 X
5 46 X
13 49 51 X
14 44 66 50 X
15 32 44 32 62 X
16 31 54 39 68 66 X
18 15 37 25 34 28 37 X
20 14 14 20 22 17 20 14 X
22 18 43 27 35 31 32 56 18 X
23 10 29 21 23 17 24 46 22 60 X

So < 33% 1 1 33% < So < 67% So - 67%

The shares of m ost species varied  at different m eadow  sites. Pardosa palustris w as 
m ost nu m ero u s in dry , cut and  grazed m eadow s (site 5) and  least num erous in  moist, 
na tu ra l ones (sites 9, 10) (Tables IV). In the natural m eadow s, hygrophilous species (Pi­
rata piraticus) and sphagnophilous species (Pardosa pmtivaga and  P. sphagnicola) w ere 
m ore num erous. The natu ra l m eadow  (site 9) w as also suitable for Alopecosa pulverulenta 
and  Pardosa paludicola, w hile m ow ing m eadow s also supported  large num bers of Oedo- 
thorax fuscus (sites 5 and  6), O. retusus (sites 6 and  8) and Xysticus cristatus (site 6).

There w as considerab le  sim ilarity  betw een  epigeic sp id er com m unities of the 
m eadow  n ear village D obarz (site 5) and  o ther m eadow s (Table VI ). H igh  species 
sim ilarity  of epigeic sp ider com m unities w as also found  betw een  n a tu ra l m eadow s 
(sites 9 an d  10) or sites ne ighbouring  each o ther (sites 7 an d  10) as w ell as b e tw een  a 
n a tu ra l m ead o w  an d  a sedge m arsh  (sites 14 and  16).

Species selective for m ow ing  m eadow s w ere Arctosa leopardus and  Tiso vagans, and  
Clubiona frutetorum  an d  Walckenaeria atrotibialis w ere selective for n a tu ra l m eadow s 
they. Exclusive species for env ironm ents listed above w ere respectively  Agyneta cauta, 
Agyneta ramosa, Agyneta subtilis, Gongylidiellum latebricola, Troxochrus scabriculus and  
Tapinocyba insecta, Agyneta conigera, Tenuiphantes flavipes.

In the herb  layer of hay-grow ing  m eadow s (site 5) the rep resen ta tion  of the m ost 
a b u n d a n t species w as sim ilar to tha t of sedge m arshes. A significantly  larger co n tribu ­
tion of m ead o w  species (Microlinyphia pusilla) and  xerophilous species (Dictyna arun- 
dinacea) on  the hay -g row ing  m eadow  is no tew orthy  (Tables V).

Sedge-m oss m arshes and sedge m arshes (sites 11, 12, 13, 14, 15, 16, 17). In  total, 
14566 specim ens rep resen ting  173 species w ere collected from  sedge m arshes and 
sedge-m oss m arshes. The Shannon d iversity  index had  its h ighest values here  (H '=  3.5 
-  4.3) (Table IV). Pardosa prativaga w as a eu d om inan t (16.2%). D om inan t species were: 
Pardosa sphagnicola (10%), Antistea elegans (7.5%), Trochosa spinipalpis (6.8%), Pardosa 
maisa (6.7%) and  Pardosa pullata (6.2%).

A m ong  sedge-m oss m arshes the h ighest species d iversity  (H ' = 4.3) of epigeic sp i­
ders  w as found  for sedge-m oss m arshes Caricetum appropinquatae (site 14) and
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Caricetum rostratae (site 15), w ith  123 and  125 species of sp iders collected, respectively  
(Table IV). They w ere m ain ly  hyg roph ilous (60%) and  sp h ag noph ilous (40%) sp id e r 
species. A t site 14, the g ro u p  of eud o m in an ts  w as form ed by  four species of the genus 
Pardosa: P. sphagnicola, P. prativaga, P. pullata and  P. maisa. A t site 15 the eud o m in an ts  
were: Pardosa sphagnicola, P. prativaga, Pirata piscatorius, P. tenuitarsis and  P. uliginosus. 
The contribu tion  of Antistea elegans (dom inating  species) w as the sam e a t bo th  sites 
(Tables IV & V). Pirata tenuitarsis and  Pardosa sphagnicola inhab it m osses, hence the ir 
h igh num bers in sedge-m oss m arshes. Pirata tenuitarsis is also k n ow n  from  peat bogs 
(D z ia b a s z e w s k i  1991, K u p r y j a n o w ic z  et al. 1998).

Sedge-m oss m arshes w ere characterised  by the h ighest n u m b er of exclusive species 
(Robertas ungulatus, Robertas scoticus, Anguliphantes angulipalpis, Diplocephalus dentatus, 
Floronia bucculenta, Meioneta affinis, Metopobactrus prominulus, Pelecopsis mengei, Tapino- 
cyba pallens, Hypselistes jacksoni, Heliophanus auratus, Glyphesis cottonae, Peponocranium 
orbiculatum, Neon valentulus, Maso gallicus) and  selective species (Hygrolycosa rubrofas- 
ciata, Gonatium rubens, Erigonella hiemalis, Pelecopsis parallela, Trichopterna thorelli, 
Liocranoeca striata, Araeoncus crassiceps, Satilatlas britteni, Pirata piscatorius, Ozyptila 
gertschi, Hypsosinga heri) ad d in g  u p  to 15 and  11, respectively. W hereas for sedge 
m arshes there w as only one exclusive species (Maro minutus) and  only tw o selective 
ones (Baryphyma trifrons, Microlinyphia impigra).

A m ong sp iders collected from  betw een  m osses (soil sam ples) at site 14, th ree 
species dom inated : Erigonella ignobilis (8%), Porrhomma pygmaeum  (6.7%) an d  Sitticus 
caricis (9%). A t site 15 eud o m in an ts  w ere: Pirata tenuitarsis (13.1%) and  P. uliginosus 
(10.5%). C om pared  w ith  pitfall traps m aterial, Pardosa prativaga (5.9%) and  P. 
sphagnicola (2.1%) w ere relatively  less abundan t. This could be d u e  to large n um bers of 
indeterm inate  juvenile specim ens of that genus. A m ong the dom inan ts, species typical 
of m osses w ere: Oxyptila gertschi, Neon valentulus and  Sitticus caricis. They belonged  to 
the su b d o m in an t g ro u p  in the pitfall trap  catches.

The dom inance stru c tu re  of epigeic sp id er com m unities liv ing in sedge-m oss 
m arshes w ith  sim ilar vegetation  struc tu res (sites 11, 14 and  15) an d  collected a t the 
sam e tim e w as sim ilar (see Tables I & IV). H ow ever, the sim ilarity  in sp id er d o m i­
nance struc tu res in Caricetum acutae (site 17) and  m arshes w ith  Glyceria maximae (site 
18) m ay have been the resu lt of p roxim ity  (50 m) of these sites (Table VI).

D espite a relatively  h igh  nu m b er of species com m on to sedge m arshes (So: 35% -  
75%), each of these hab ita ts h ad  its ow n  characteristic species. The largest nu m b er of 
characteristic sp id er species w as identified  at site 12, w here  eigh t exclusive species 
w ere found. A m ong them , how ever, on ly  Floronia bucculenta, Meioneta affinis an d  
Metopobactrus prominulus are open  hab ita t species (M ARTIN 1991, H A N G G I et al. 1995). 
O thers are connected  w ith  m oist forests (H A N G G I et al. 1995). They h ad  p robab ly  a r­
rived from  nearby  areas w ith  m ire birches.

A m ong ten sp id e r species characteristic  of Caricetum rostratae (site 15) five w ere 
typical of pea t bogs. O nly  Peponocranium orbiculatum (1 specim en) h ad  p robab ly  com e 
there by chance, as it is a species of d ry  hab ita ts (HANGGI et al. 1995). O n the rem ain ­
ing sedge m arshes the characteristic species w ere hyg roph ilous an d  typical of fens 
( M a r t in  1991, H a n g g i  et al. 1995).
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H igh  sp id er species sim ilarity  w as seen betw een  sp ider com m unities from  sedge- 
m oss m arshes (all sites) and  sedge m arshes (sites 16 and  17) (Table VI). Sedge-m oss 
m arshes w ith  Carex appropinquatae (sites 12 and  14) d iffered from  o thers in a relatively  
h ig h  con tribu tion  of Pardosa maisa (28% and  11% respectively). It is a boreal species 
found  m ain ly  in peat bogs (H lPP A  &  M A NNILA 1982, ITAMIES &  JARVA 1983). It is also 
d o m in an t in the peat bogs of Biebrza valley  (KUPRYJANOWICZ et al. 1998). It p refers 
p oo rly  forested  peat bogs tha t are exposed to sunligh t, or fens w ith  c lum ps of sedge 
an d  bushes of w illow s and  birches (It Am ie s  &  Ja r v a  1983, KUPRYJANOWICZ et al. 1998).

In the herb  layer of sedge m arshes in the low er Biebrza basin, the sam e sp id er spe­
cies w ere eu d o m in an ts  b u t their contribu tion  varied  betw een  com m unities. Hypsos- 
inga heri w as m ost a b u n d an t a t site 15 (31%) and  in the o ther sedge m arshes it w as a 
d o m in an t (Tables IV & V). In the sedge m arshes in the no rth ern  Biebrza basin  (site 13), 
w hich  is a relatively  narro w  valley  (Fig. 1) ne ighbouring  on p sam m oph ilous g rass­
lands, Hypsosinga heri w as rare (<1%), and  the share of p ho toph ilous and  xerophilous 
sp iders increased (Neoscona adianta, Hypsosinga pygmaea). Tibellus maritimus rep resen ta ­
tion  in the herb  layer of sedge m arshes w as constan t (11.3%).

A large con tribu tion  of Larinia jeskovi in the sp ider com m unity  of the herb  layer of 
Caricetum rostratae (site 15) is no tew orthy , the species being very  rare  in E urope 
(KUPRYJANOWICZ 1995a). It has been  concluded  from  breed ing  w ork  on this species 
that the fem ale overw in ters in the a d u lt stage w ithou t h id in g  in a re trea t (J. 
KUPRYJANOWICZ, unpu b lish ed  data). Its h igh abundance  m ay be rela ted  to the 
presence of a thick and  loose layer of m osses, w hich is necessary for overw in tering  of 
these sp iders. In o ther sedge m arshes, w ith o u t a layer of m osses an d  w ith  a 
com pressed  turf, the num bers of this species are low.

G lyceńa  marshes and riverside marshes (sites 18,19, 20, 21, 22, 23). In total, 4036 indi­
viduals representing 77 spider species w ere captured in the epigeon of riverside m arshes 
and the vegetation along old riverbeds. The spider com m unities of these habitats w ere 
characterised by a large num ber of eudom inants (except site 22) and  a lack of dom inants 
(one dom inant only at site 21). In Glyceria m arshes (sites 18,19) eudom inants were: Pardosa 
prativaga, Pirata piraticus, Pachygnatha clercki, Clubiona phragmitis and  Pardosa sphagnicola. 
H ow ever, in these m arshes the contribution of the last tw o species differed. C. phragmitis 
w as m ore num erous at the site located close to the old riverbed (site 19) than at the 
m ow ed site 18 (14% and  2% respectively). Conversely, the contribution of P. sphagnicola at 
the tw o sites w as 0.5% and 12%, respectively (Table IV). Species exclusive for Glyceria 
m arshes w ere Enoplognatha caricis and  Abacoproeces saltuum.

In reed m arshes, at both  sites 21 and  20, eudom inats w ere Clubiona phragmitis (21% 
and  34%) and  Pachygnatha clercki (18% and  16%). Similar percentage contribution of 
these species have been obtained at m arshes in Belgium (HENDRICKX et. al. 1997). O ther 
eudom inan t species varied  betw een sites. In the m arsh on the bank of the River Jegrznia 
(site 21) Pirata piraticus w as eudom inan t (28%). H ow ever in the m arsh in the Biebrza's 
old riverbed (site 20), Donacochara speciosa w as a third eudom inan t (12%). A n exclusive 
species for this habitat w as Hypomma fu lvum  -  also frequently  found in riverside 
m arshes of the River Scheldt in Belgium (HENDRICKX et. al. 1997). The sw eet m arsh  (site 
22) w as the poorest in sp ider species, w ith  only one eudom inan t -  Pirata piraticus (88%).
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The dom inance s tru c tu re  of the sp id er com m unities in the vegetation  layer of reed 
and  sw eet m arshes differed , though  the ir species com position w as sim ilar. This could 
be d u e  to a low  overall n u m b er of specim ens collected (only 218) (Tables IV & V).

The Oenantho-Rorippetum  (site 23), resem bling m arshes in floral structu re , had  a 
sim ilar com position of sp id e r species in its herb  layer (Table VII).

W orth  no ting  is the relatively  large percentage of Tetragnatha striata (6%) -  a spe­
cies ex tending  its h u n tin g  w eb ju st above the w ater table. A n exclusive species for that 
hab ita t w as Tetragnatha reimoseri (2.2%) -  a rare species p rev iously  found  only  in w est­
ern  Poland (D z ia b a s z e w s k i  1974, 1978). Species selective for th a t hab ita t w ere  Tetrag­
natha striata and  Larinioides cornutus.

Aquatic com m unities (sites 24, 25, 26). 808 sp id er specim ens collected from  
aquatic  com m unities w ere rep resen ted  by  28 species. Pirata piraticus (84%) is the only 
eu d o m in an t in this env ironm ent. The con tribu tion  of eu d o m in an t and  subdo m in an t 
species varies on the th ree sites. A t Jegrznia river (site 26) there  w ere no  dom inan ts 
and  3 sp id e r species w ere  su bdom inan ts, w ith  4 recedents and  6 subrecedents. A m ong 
the subdom inan ts, Donocochara speciosa obviously  had  a h igher rep resen ta tion  (3, 6%) 
here  than  at o ther sites. The Shannon d iversity  index had  its low est values here  (H '= 
1.67-2.94) (Table IV).

A t site 24 only  6 species w ere collected. Pirata piraticus w as the m ost ab u n d an t 
(96,6%). There w ere no dom inan ts or subdom inan ts, and  Dolomedes plantarius w as a 
recedent species here  (Table IV). Species selective for aquatic hab ita ts w ere Dolomedes 
plantarius and  Donacochara speciosa.

Site 25 is the aquatic habitat richest in spider species (20 species). Pirata piraticus was 
less dom inant here (48%), giving w ay to 5 dom inants (Pirata piscatorius, Hypomma hituber- 
culatum, Pachygnatha clercki, Clubiona stagnatilis, Tibellus maritimus). The subdom inants 
w ere Argyroneta aquatica and  Larinioides cornutus. A lthough Dolomedes plantarius is not a 
num erical dom inant in aquatic environm ents, it is quite typical of these habitats D u ff e y  

(1995) reports its preference for environm ents w ith a large w ater table.

DISCUSSION

O pen p lan t com m unities of the Biebrza valley tu rned  out to be habitats w ith  a rich 
sp ider fauna. The num ber of species found  here w as larger than in o ther sim ilar habitats 
in Poland (K a ja k  1960, 1962, PRÓSZYŃSKI 1961, JĘDRYCZKOWSKI & St a r ę g a  1980, 
SZYMKOWIAK 1993). The sp ider com m unities of open habitats of Biebrza valley differed 
both  in species com position and  dom inance structure (Tables IV-VII). The largest differ­
ences w ere found betw een extrem ely m oist habitats and the sm allest betw een  sedge 
marshes.

It appears, therefore, th a t the vegeta tion  struc tu re  and  h u m id ity  of the investigated  
habitats has a decisive influence on  sim ilarities in their sp id er com m unities.

S im ilarities in species com position  of epigeic sp id er com m unities (So>50%) w ere 
found  betw een  sp id e r com m unities of hab ita ts w ith  sim ilar vegetation  s tru c tu re  
(sedge m arshes, p sam m o p h ilo u s g rasslands) and  a sim ilar degree of h u m id ity  as well
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as period ica lly  m ow ed  com m unities (hay-grow ing m eadow s and  Glycerin m arshes) 
(Table VI). H ab ita ts  w ith  sim ilar vegetation  structu res and  neighbouring  each o ther 
show  the h ig h est sim ilarity  (So: 60 -  70%).

A lth o u g h  there  are nu m ero u s da ta  related  to sp ider fauna of psam m oph ilous 
g rasslands, their com parison  to sp id er congregations of Biebrza psam m oph ilous 
g rasslan d s is d ifficult because of d ifferen t m ethods used and  lack of quan tita tive  data  
(e.g. P r ó s z y ń s k i  1961, S t a r ę g a  1976,1988, J ę d r y c z k o w s k i  &  S t a r ę g a  1980, W o ź n y  

1985). H ow ever, it is im po rtan t to p o in t ou t that, like Biebrza p sam m oph ilous g rass­
lands, m o u n ta in  p sam m oph ilous g rasslands Festuco-Brometea and  Orignno- 
Brachypodietum  are the habita ts richest in sp id er species (STARĘGA 1976, 1988). A l­
tho u g h  m any  species are com m on, the sp id er dom inance struc tu re  of m oun ta in  and  
Biebrza p sam m o p h ilo u s g rasslands is different.

S im ilar sp id er species com position has been noted  for sp id er com m unities from  
psam m o p h ilo u s g rasslands in W łocław ek and  dunes in K am pinos Prim eval Forest 
(P r ó s z y ń s k i  1961, J ę d r y c z k o w s k i  &  St a r ę g a  1980).

A lthough  m an y  sp id er species are com m on to bo th  types of m eadow s (S o  > 50%), 
the dom inance  stru c tu re  is d ifferent in m ow ed  and  na tu ra l m eadow s. D ifferences in 
sp id er dom inance are also found  betw een  m eadow s of the sam e type (Tables IV). The 
exam ple of Pardosa prativagn and  P. sphngnicoln, w hose num bers are sm aller in m ow ed 
m eadow s and  on the m ow ed  Glycerin m arsh  (Table IV), can be u sed  as an  ind ication  of 
a negative  influence of m ow ing  on num bers of sp iders. ZULKA et nl. (1997) also 
repo rted  a negative influence of graz ing  on  the num bers of Pnrdosn prntivngn on 
m eadow s in A ustria . M eadow  m ow ing  has been reported  as the cause of a decrease in 
the n u m b er of p red a to ry  fauna by som e au th o rs  (e.g. K a ja k  1962, JACEK &  JACEK 

1981). SOUTHW OOD &  E m d e n  (1967) found  that abundance  of such  p red a to rs  as 
C oleoptera , A carina and  C hilopoda is b igger in uncu t g rassland , b u t sp iders are no t 
significantly  m ore n u m ero u s in such g rassland  areas.

The n a tu ra l m eadow  (site 9) w as also suitable for Alopecosn pulverulentn and  Pnrdosn 
pnludicoln (Table IV), w hereas m ow ed  m eadow s w ere occupied by large n um bers of 
Oedothornx fuscus  (sites 5 and  6), O. retusus (sites 6 and  8) and  Xysticus cristntus (site 6).

Significant sim ilarities in dom inance struc tu re  can be seen betw een  sp id e r com ­
m unities from  m ow ed  m eadow s along the Biebrza and  those from  m eadow s of Bo­
hem ia and  M azow sze (K l im e Ś &  S e c h t e r o v A 1989, St a r ę g a  1989). Pnrdosn palustris 
w as an  obvious eu d o m in an t in the tw o la tter m eadow s and  species like Erigone ntrn, 
Pnrdosn pullntn, P. prntivngn and  Pnchygnnthn degeeri dom inated  there.

The dom inance stru c tu re  of the ep ip h y to n  sp ider com m unities in the m ajority  of 
hab ita ts investigated  is different from  th a t given by K a ja k  (1960) for a na tu ra l 
m eadow  a t K uw asy. The fauna of the sedge m arshes investigated  here is significantly  
richer th an  tha t of the K uw asy m eadow s, being only sim ilar to the sp id er dom inance 
s tru c tu re  of cu ltiva ted  m eadow s. The differences concern tw o species, Arnneus qundrn- 
tus an d  Xysticus ulmi, w hich  w ere eu d om inan ts or dom inan ts in the sedge m arshes 
b u t w ere  classified as less n um erous species in the m eadow . This m ay be caused  by 
the m eadow  m ow ing  m ethod  as suggested  by  K a ja k  (1962).
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Spider species d iversity  w as h igher in na tu ra l than  in m ow ed m eadow s. Spidei d i­
versity  in soil assessed by q u a d ra t m ethod  w as also h igher in n a tu ra l m ead o w s than 
in m ow ed ones (K a ja k  et al. 2000).

Spider species d iversity  w as also h igher in na tu ra l m eadow s than  in hab ita ts  in the 
im m ersion zone (Glycerin m arshes, riverside m arshes, aquatic  habita ts) and in 
Caricetum acutae. A m ong four w et hab ita ts (reed m arsh, F ilipendu lion  w ith  patches of 
Calthion, Caricetum acutae sedge m arsh  and  young  alder) a t O ostkam p (Belgium ), the 
h ighest d iversity  of Araneae, Opiliones, Carabidae and  Staphylinidae w as observed  in the 
C a lth io n /F ilip en d u lio n  m eadow , too (DECLEER &  S e g e r s  1989). There w ere changes in 
sp ider species d iversity  in m eadow s and  on m arshes consistent w ith  an  increase in 
relative h u m id ity  (level of river flooding) and  vegetation  stru c tu re  (Table IV). T h s  is 
confirm ed by DÓBEL et al. (1990), w ho  show ed that flooding in tensity  and  vegeta:ion 
structu re  influence sp id e r com m unities in an  in tertida l salt m arsh . In p laces where 
heterogeneity  of the vegeta tion  struc tu re  w as low er, d iversity  of the fauna w as also 
p roportionally  low er ( D e c l e e r  &  SEGERS 1989). G r a v e s e n  (2000) also proves tha t fac­
tors such as river w ater levels and  grazing  or m ow ing  tim e are im p o rtan t for sp der 
species com position  in w et grasslands, especially m arshes.

MERKENS (1997) repo rted  a dom inance structu re  for g razed  Caricetum gracilis near 
lake D iim er (G erm any) w hich  w as different from  that of the sedge m arshes described 
here. It show ed  the closest sim ilarity  to sp ider com m unities in hay -g row ing  m eadow s 
of the Biebrza valley  (sites 5 and  8). Also the abundance  of sp ider species of Caricetum 
gracilis in G erm any is low er than  in the Biebrza sedge m arshes. This confirm s that the 
in tensity  of g raz ing  and  cu tting  has a negative effect on the ab u n d an ce  of spiders 
(MERKENS 1997).

The dom inance stru c tu re  is also d ifferent for the sp id er com m unities from 
Caricetum acutae sedge m arshes associated w ith  the Biebrza and  the O ostkam p in Bel­
g ium  (DECLEER &  S e g e r s  1989). Sedge-m oss m arshes w ith  Carex appropinquatae (sites 
12 and  14) d iffered from  the o thers in a relatively h igh  con tribu tion  of Pardosa maisa 
(28% and  11% respectively). It is a boreal species found  m ainly  in p ea t bogs (H lPPA &  

M a n n i l a  1982, ITAMIES &  J a r v a  1983). In the pea t bogs of the Biebrza valley  it is also 
dom in an t (K u p r y j a n o w ic z  et al. 1998). It prefers poorly  forested p ea t bogs exposed to 
sun ligh t, o r fens w ith  c lum ps of sedge and  bushes of w illow s and  birches (It a m ie s  &  
J a r v a  1983, K u p r y j a n o w ic z  et al. 1998).

Spider dom inance s tru c tu re  in sedge-m oss m arshes w ith  a rich layer of mosses 
(sites 13, 14, 15) is s im ilar to tha t seen in peat bogs of the Biebrza valley, Polesie and  
the K alin ingrad  region in Russia (SCHIKORA 1997, KUPRYJANOWICZ et al. 1998). Sim i­
larities include a large share  of sphagnoph ilous species in these com m unities (Pardosa 
sphagnicola, Antistea elegans, Pirata uliginosus and  P. tenuitarsis) as w ell as the  presence 
of o ther peat-bog  related  species (e.g. Aphileta misera, Drassyllus lutetianus, Graphosa 
nigerrima, Neon valentulus.

The s tu d y  by  SZYMKOWIAK (1993) of sp ider dom inance stru c tu re  in  sedge m arshes 
of the M ielno reserve p rov ides com parative data. The m ost n u m ero u s spec.es d e ­
scribed there  w ere  Theridion pictum  (10%), Hypomma bituberculatum  (9%) and M i- 
crolinyphia impigra (7%). O f these, only Hypomma bituberculatum  w as a eudom inan t in
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the  B iebrza 's sedge m arshes. O ther species w ere either no t found  here (Theridion pic- 
tum ) or w ere  rep resen ted  by a sm all num ber of specim ens (Microlinyphia impigra). 
D ifferences in  a raneofauna of sedge m arshes m ay resu lt from  size differences betw een  
the tw o sedge  m arshes. The sedge m arsh  in  the M ielno reserve form s a n a rro w  strip  
a ro u n d  the lake and  its sp id er species com position m ay be heavily  influenced by  the 
n e ig h b o u rin g  habitats.

There is also a difference in sp ider species m ake-up betw een herbs and  sedges and  
the soil surface. The sp ider com m unities associated w ith  vegetation consist m ainly of 
w eb w eavers (Arcineidne, Linyphiidae, Theridiidae) and  spiders m oving along sedge leaves 
(e.g. Dolomedes fimbriatus, Tibellus maritimus, Mnrpissa radiata), w hile sp iders living on the 
g round  m ain ly  include runn ing  species (Lycosidae, Gnaphosidae). Differences betw een 
sp ider species com position of the tw o layers are not as big as those seen in forest hab i­
tats (Ł u c z a k  1976a, W OŹNY 1992) and the boundaries betw een layers are not as distinct 
as in a forest. M any species are often found in both epigeon and  epiphyton  (e.g. Hy- 
pomtna bituberculatum, Kaestneria dorsalis, Microlinyphia pusilla, Pardosa prativaga, Clubiona 
stagnatilis, Zora armillata, Tibellus maritimus). The differences betw een layers are clearer 
w hen  the dom inance structure of spiders living in them  is com pared.

In m ost of the m oist na tu ra l hab ita ts, eudom inan ts of epigeon  are Pirata piraticus 
and  Pardosa prativaga and  of ep iphy ton  Hypomma bituber culatum, Tetragnatha extensa, 
Tibellus maritimus an d  Hypsosinga heri. These species also dom inate  in the m ost h u m id  
h ab ita ts  (riverside m arshes and reeds) of o ther regions (STĘPCZAK 1962, P a l m g r e n  

1977, S z y m k o w ia k  1993). In the epigeon  of sedge m arshes, the large rep resen ta tion  of 
Pardosa sphagnicola is no tew orthy  as it is a species characteristic of pea t bogs (C a s e m ir  

1976, P a l m g r e n  1977, SCHIKORA 1994, K u p r y j a n o w i c z  et al. 1998). There are m any 
sp h ag n o p h ilo u s  an d  hygroph ilous sp id er species found  in sedge m arshes th o u g h  no t 
so n u m ero u s  as P. sphagnicola. This fact places these habita ts in a line betw een  peat 
bogs an d  m o ist m eadow s.

The dom inance  stru c tu re  of the ep iphy ton  sp ider com m unities in investigated  
hab ita ts  does no t differ as m uch as tha t of the epigeon com m unities. M any species, 
such  as Hypomma bituber culatum, Tetragnatha extensa, Hypsosinga heri and  Tibellus mari­
timus, form  the ep ip h y to n  of several hab ita ts. They are species found  in various open  
and  m oist en v ironm en ts (C a s e m ir  1958, K a j a k  1960,1962, S z y m k o w ia k  1993, H a n g g i  

et al. 1995, STARĘGA &  STANKIEWICZ 1996). A m ong ep iph y to n  species found  in ab u n ­
dance, there  are  also rare  species (Larinia jeskovi) or species typical of sedge m arshes 
only, such  as Hypsosinga heri (S z y m k o w ia k  1993).

R iverside m arshes are characterised  by  sm all species d iversity  and  a relatively  sta­
ble species com position  of sp ider com m unities. A num ber of au tho rs repo rt som e 
species such  as Clubiona phragmitis, Donacochara speciosa, Hypomma fu lvum , Larinioides 
cornutus an d  Pirata piraticus to be associated  w ith  reed m arshes (e.g. M ik u l s k a  1955, 
D e c l e e r  &  S e g e r s  1989, H A n g g i  et al. 1995, Sz in e t a r  1995, H e n d r ic k x  et. al. 1997, 
H o l e c  2 0 0 0 ) .

Floating pitfall traps used in the investigation proved very effective in w et habitats, 
w here m ost runn ing  spiders w ere caught. H ydrophobic hairy legs allow running  spiders 
to rem ain on the w ater surface (R o v n e r  1986). This type of adaptation is characteristic of
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running  spiders of the genera Dolomedes, Pirata and Pardosa (FOELIX 1982). A eronautic 
spiders w ere also caught in floating traps, although less frequently. In the arachnological 
literature on aerial dispersal, there is a lack of inform ation about som e of these species 
(C r a w f o r d  &  E d w a r d s  1986, B l a n d e n ie r  &  F u r s t  1998). They are: Araeoncus crassiceps, 
Entelecara omissa, Hypomma bituberculatum, H .fulvum , Porrhomma pygmaeum.

CONCLUSIONS

The habitats richest in spider species w ere psam m ophilous grasslands an d  sedge 
m arshes, w hereas the poorest ones w ere w et and antropogenic (m ow ed m eadow s, sweet 
m arsh) habitats. The biggest num bers of rare species w ere also found in sedge m arshes.

Sim ilarities in species com position (So > 50%) w ere found  betw een  com m unities 
w ith  sim ilar vegetation  s truc tu res (sedge m arshes, psam m oph ilous g rasslands) and 
sim ilar degrees of h u m id ity  (riverside m arshes), as w ell as betw een  seasonally  m ow ed 
locations (m ow ed m eadow s, Glyceria m arshes).

The d iversity  and  evenness of sp ider com m unities w ere h ighest in sedge m arshes 
an d  psam m o p h ilo u s g rasslands, and  relatively h igh  on m oist n a tu ra l m eadow s, bu t 
low est in aquatic  and  an tropogen ic  habitats. O n m eadow s and  sedge m arshes, sp ider 
species d iversity  rose w ith  increasing relative g round  hum id ity  and  d iversity  of the 
vegeta tion  of the habitat.

In conclusion, h u m id ity  and  vegetation  structure , as w ell as cu ltivation  (cutting 
and  grazing) have  a big influence on d iversity  and  species com position  of sp iders in 
open  hab ita ts  of the Biebrza valley.
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STRESZCZENIE

[Tytuł: Pająki (Araneae) środow isk  o tw artych  B iebrzańskiego P arku  N arodow ego.]

Celem  pracy było scharak teryzow anie  zg ru p o w ań  pająków  26 środow isk  śro d o ­
w isk  o tw artych , charak terystycznych  dla doliny  Biebrzy, rozm ieszczonych zgodn ie  ze 
strefow ością ekologiczną D oliny i w  gradiencie w ilgotnościow ym . B adania p ro w a­
d zono  w  latach 1991-1996 i 2002 na terenie B iebrzańskiego P arku  N arodow ego .

O gółem  zebrano  56898 osobników . O znaczony m ateriał obejm ow ał 285 g a tunków  
pająków  należące do 21 rodzin . N ajbogatszym i w  gatunk i środow iskam i były tu rzy- 
cow iska, a najuboższym i środow iska  w odne i an tropogenne (łąki kośne, szu w ar ta ta ­
rakow y). Z decydow ana większość złow ionych gatunków  to gatunki w ilgociolubne i 
zw iązane z torfow iskam i. Pozostałe to gatunki leśne, eurytopow e lub o niejasnych w y­
m aganiach środow iskow ych. W śród 285 gatunków  pająków  20% (49 gatunków ) to ga-
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tunki rzadkie, znane w  Polsce z nie więcej niż 10 stanow isk. N ajw iększa liczba g a tu n ­
ków  rzadk ich  w ystąp iła  w  turzycow iskach. Z g ru p o w an ia  pająków  badanych  śro d o ­
w isk  różniły  się zarów no  sk ładem  g a tunkow ym  jak i s tru k tu rą  dom inacji. N ajw iększe 
podob ieństw o  sk ładu  gatunkow ego  (So > 50%) w ykazują  zg ru p o w an ia  pająków  w y ­
stępujących w  środow iskach  o podobnej s tru k tu rze  roślinności (turzycow iska, m u ra ­
w y psam m ofilne) i p o dobnym  stopn iu  w ilgotności (szuw ary  nadbrzeżne), oraz zb io­
row iska okresow o w ykaszane (łąki kośne i szuw ary  m annow e). W skaźniki ró żn o ro d ­
ności (H ') i rów nom ierności (/') osiągały najw iększą w artość na tu rzycow iskach  i na 
m uraw ach  p iaskow ych, oraz odpow iedn io  d u że  na w ilgo tnych  łąkach natu ra lnych , a 
najm niejsze w artości m iały w  środow iskach  w odnych  i an tropogennych . N a łąkach i 
tu rzycow iskach  różnorodność  gatunkow a pająków  w zrasta ła  w raz  ze w zrostem  
w zględnej w ilgotności pod łoża  i różnorodności roślinności badanych  środow isk.
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Appendix. List of sp ider species recorded in open habitats of the Biebrza National Park. Systematics after 
Pla t n ic k  (2003).

Rare Samplin tool
No Species species

soil sift
pitfall sw eep M oericke

(R) traps net traps
1 2 3 4 5 6 7

M im etidae
1 Ero Cambridgei KULCZYŃSKI, 1911 

Nesticidae
R + + +

2 Nesticus cellulanus ( C l e r c k ,  1757) 
Theridiidae

+

3 Achaearanea simulans (THORELL, 1875) +
4 Crustulina sticta (O . P.-CAMBRIDGE, 1861) R +
5 Enoplognatha caricis (FlCKERT, 1876) R + +
6 Enoplogtiatlia latimana H lP P A  & O k s a l a ,  1982 + +
7 Enoplognatha mordax (THORELL, 1875) R + +
8 Enoplognatha ovata (CLERCK, 1757) + + +
9 Euryopis flavomacidata (C .L. KOCH, 1836) +

10 Neottiura bimaculata (LINNAEUS, 1767) + + + +
11 Paidiscura pallens (B l a c k w a l l , 1834) +
12 Robertas arundineti (O . P .-C a m b r id g e , 1871) + + + +
13 Robertus insignis O . P .-C a m b r id g e , 1907 R +
14 Robertus lividus (BLACKWALL, 1836) +
15 Robertus scoticus JACKSON, 1914 +
16 Robertus ungulatus VOGELSANGER, 1944 R + +
17 Steatoda albomaculata (DE G e e r , 1778) +
18 Steatoda grossa (C .L . KOCH, 1838) +
19 Steatoda phalerata (PANZER, 1801) +
20 Theridion impressum L. KOCH, 1881 + + +
21 Theridion varians H a h n ,  1833

Linyphiidae
+ +

22 Abacoproeces saltuum  (L. KOCH, 1872) + +
23 Agyneta cauta (O . P.-CAMBRIDGE, 1902) +
24 Agyneta conigera (O . P.-CAMBRIDGE, 1863) +
25 Agyneta decora (O . P.-CAMBRIDGE, 1871) R +
26 Agyneta ramosa JACKSON, 1914 +
27 Agyneta subtil is (O . P .-C a m b r id g e , 1863) +
28 Allomengea scopigera (GRUBE, 1859) + + +
29 Allomengea vidua (L. KOCH, 1879) + + + +
30 Angulipliantes angulipalpis (WESTRING, 1851) +
31 Aphileta misera (O . P .-C a m b r id g e , 1882) + + +
32 Araeoncus crassiceps (WESTRING, 1861) R + +
33 Araeoncus humilis (BLACKWALL, 1841) + + +
34 Baryphyma gowerense (LOCKET, 1965) R + + +
35 Baryphytna pratcnse (BLACKWALL, 1861) + + +
36 Baryphyma trifrons (O . P .-C a m b r id g e , 1863) R + +
37 Bathyphantes approximatus (O . P .-C a m b r id g e , 1871) + + + +
38 Bathyphantes gracilis (BLACKWALL, 1841) + + + +
39 Bathyphantes nigrinus (WESTRING, 1851) +
40 Bathyphantes parvulus (WESTRING, 1851) + +
41 Bathyphantes setiger F. O . P.-CAMBRIDGE, 1894 +
42 Bolyphantes luteolus (Bl a c k w a l l , 1833) +
43 Carorita limnaea (C r o sb y  & B is h o p , 1927) R +
44 Centromerita bicolor (Bl a c k w a l l , 1833) + +
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45 Centromerita concinna (THORELL, 1875) +
46 Centromerus incilium (L. KOCH, 1881) + +
47 Centromerus levitarsis (SIMON, 1884) R +
48 Centromerus semiater (L. KOCH, 1879) R + +
49 Centromcrus sylvaticus (Bl a c k w a l l , 1841) + +
50 Ceraticelus bulbosus (EMERTON, 1882) R + + +
51 Ceratinella brevipcs (WESTRING, 1851) + + + +
52 Ceratinella brevis (W id e r , 1834) + + +
53 Dicymbium nigrum (BLACKWALL, 1834) + + +
54 Diplocephalus cristatus (Bl a c k w a l l , 1833) +
55 Diplocephalus dentatus TULLGREN, 1955 R +
56 Diplocephalus picinus (Bl a c k w a l l , 1841) + +
57 Diplostyla concolor (WIDER, 1834) + +
58 Donacochara speciosa (THORELL, 1875) + +
59 Entelecara omissa O. P.-CAMBRIDGE, 1902 R + + + +
60 Erigone atra Bl a c k w a l l , 1833 + + + +
61 Erigone dentipalpis (W id e r , 1834) + + +
62 Erigone longipalpis (SUNDEVALL, 1829) R +
63 Erigonella hiemalis (Bl a c k w a l l , 1833) + +
64 Erigoneila ignobilis (O. P .-C a m b r id g e , 1871) + + +
65 Floronia bucculenta (C l e r c k , 1757) +
66 Glyphesis cottonae (L a  T o u c h e , 1945) R + +
67 Gnathonarium dentatum (W id e r , 1834) + + + +
68 Gonatium rubens (Bl a c k w a l l , 1833) +
69 Gongylidiellum latebricola (O . P.-CAMBRIDGE, 1871) +
70 Gongylidiellum murcidum SIMON, 1884 + + + +
71 Hypomma bituberculatum (WIDER, 1834) + + + +
72 Hypomma fulvum  (BÓSENBERG, 1902) + +
73 Hypselistes jacksoni (O . P.-CAMBRIDGE, 1902) R +
74 Knestneria dorsalis (WIDER, 1834) + +
75 Kaestneria pullata (O. P.-CAMBRIDGE, 1863) + + + +
76 Leptothrix hardyi (B l a c k w a l l , 1850) R +
77 Lophomma punctatum  (Bl a c k w a l l , 1841) + + +
78 Macrargus carpenteri (O . P.-CAMBRIDGE, 1894) +
79 Macrargus rufus (WIDER, 1834) +
80 Maro minutus O . P.-CAMBRIDGE, 1906 +
81 Maso gallicus SIMON, 1884 R +
82 Maso sundevalli (WESTRING, 1851) +
83 Mecynargus foveatus (D a h l , 1912) R +
84 Meioneta affinis (KULCZYŃSKI, 1898) +
85 Meioneta mollis (O . P.-CAMBRIDGE, 1871) + +
86 Meioneta rurestris (C .L. KOCH, 1836) + + + +
87 Meioneta saxatilis (BLACKWALL, 1844) + +
88 Metopobactrus prominulus (O . P .-C a m b r id g e , 1872) +
89 Micrargus herbigradus (Bl a c k w a l l , 1854) + +
90 Micrargus subaequalis (WESTRING, 1851) +
91 Microlinyphia impigra (O . P.-CAMBRIDGE, 1871) + + +
92 Microlinyphia pusilla (SUNDEVALL, 1830) + + +
93 Microneta viaria (B l a c k w a l l , 1841) + +
94 Minyriolus pusillus (WIDER, 1834) +
95 Neriene clathrata (SUNDEVALL, 1830) + +
96 Notioscopus sarcinatus (O . P.-CAMBRIDGE, 1872) + +
97 Ocdothorax apicatus (Bl a c k w a l l , 1850) + +
98 Oedothorax fuscus (Bl a c k w a l l , 1834) + + + +
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99 Oedothorax gibbosus (BLACKWALL, 1841) + + +

100 Oedothorax retusus (WESTRING, 1851) + + +
101 Palliduphantes alutacius (SlMON, 1884) +
102 Pelecopsis mengei (SIMON, 1884) +
103 Pelecopsis parallela (WIDER, 1834) +
104 Peponocranium orbiculatum (O . P.-CAMBRIDGE, 1882) R +
105 Pocadicnemis juncea LOCKET & MILLIDGE, 1953 + + +
106 Pocadicnemis pumila (Bl a c k w a l l , 1841) + + +
107 Porrhomma campbelli F. P .-C a m b r id g e , 1894 R + +
108 Porrhomma microphthalmum (O . P .-C a m b r id g e , 1871) R + +
109 Porrhomma pygmaeum (Bl a c k w a l l , 1834) + + + +
110 Satilatlas britteni (JACKSON, 1913) R +
111 Savignya frontata Bl a c k w a l l , 1833 + + + +
112 Silometopus elegans (O . P.-CAMBRIDGE, 1872) R + + + +
113 Stemonyphantes lineatus (L in n a e u s , 1758) +
114 Styloctetor stations (SlMON, 1881) + +
115 Syedra gracilis (MENGE, 1869) +
116 Tallusia experta (O . P.-CAMBRIDGE, 1871) + + +
117 Tapinocyba insecta (L. KOCH, 1869) +
118 Tapinocyba pallens (O . P .-C a m b r id g e , 1872) +
119 Tapinocyboides pygmaeus (MENGE, 1869) +
120 Taranucnus setosus (O . P.-CAMBRIDGE, 1863) R + + +
121 Tenuiphantes cristatus (MENGE, 1866) +
122 Tenuiphantes flavipes (BLACKWALL, 1854) +
123 Tenuiphantes mengei (KULCZYŃSKI, 1887) +
124 Thyreosthenius biovatus (O . P.-CAMBRIDGE, 1875) R +
125 Tiso vagans (BLACKWALL, 1834) + + + +
126 Trichopterna cito (O . P.-CAMBRIDGE, 1872) +
127 Trichopterna thorelli (WESTRING, 1861) +
128 Troxochrus scabriculus (WESTRING, 1851) +
129 Walckenaeria alticeps (DENIS, 1952) + + +
130 Walckenaeria antica (WIDER, 1834) +
131 Walckenaeria atrotibialis (O . P.-CAMBRIDGE, 1878) +
132 Walckenaeria cucullata (C.L. KOCH, 1836) +
133 Walckenaeria cuspidata BLACKWALL, 1833 +
134 Walckenaeria kochi (O . P.-CAMBRIDGE, 1872) + + +
135 Walckenaeria nodosa O . P .-C a m b r id g e , 1873 + +
136 Walckenaeria nudipalpis (WESTRING, 1851) + + +
137 Walckenaeria unicornis O . P .-C a m b r id g e , 1861 + + +
138 Walckenaeria vigilax (BLACKWALL, 1853) 

Tetragnathidae
+ + +

139 Pachygnatha clercki SUNDEVALL, 1823 + + + +
140 Pachygnatha degeeri Su n d e v a l l , 1830 + + +
141 Pachygnatha listeri SUNDEVALL, 1830 +
142 Tetragnatha dearmata THORELL, 1873 + +
143 Tetragnatha extensa (LINNAEUS, 1758) + + +
144 Tetragnatha montana SlMON, 1874 +
145 Tetragnatha reimoseri (ROSCA, 1939) R +
146 Tetragnatha striata L. KOCH, 1862 

Araneidae
+ +

147 Aculepeira ceropegia (WALCKENAER, 1802) +
148 Agalenatea redii (SCOPOLI, 1763) + +
149 Araneus alsine (WALCKENAER, 1802) + +
150 Araneus diadematus CLERCK, 1757 + +
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151 Araneus marmoreus C l e r c k , 1757 + + +
152 Arnneus quadratus CLERCK, 1757 + + + +
153 Araneus sturmi (H a h n , 1831) +
154 Araniella cucurbitina (CLERCK, 1757) + + +
155 Araniella opisthographa (KULCZYŃSKI, 1905) +
156 Araniella proximo (KULCZYŃSKI, 1885) R +
157 Argiope bruennichi (SCOPOLI, 1772) +
158 Cercidia prominens (WESTRING, 1851) + + +

159 Hypsosinga heri (H a h n , 1831) + + + +
160 Hypsosinga pygmaea (SUNDEVALL, 1832) + +
161 Larinia jeskovi M a r u s ik , 1986 R + + + +
162 Larinioides cornutus (C l e r c k , 1757) + + + +
163 Larinioides patagiatus (CLERCK, 1757) + +
164 Mangora acalypha (WALCKENAER, 1802) + + + +
165 Neoscona adianta (WALCKENAER, 1802) + +
166 Singa hamata (C l e r c k , 1757) + + + +
167 Singa nitidula C .L . KOCH, 1844 

Lycosidae
+

168 Alopecosa accentuata (L a t r e il l e , 1817) +
169 Alopecosa aculeata (CLERCK, 1757) +
170 Alopecosa cuneata (CLERCK, 1757) +
171 Alopecosa cursor (H a h n , 1831) +
172 Alopecosa pulverulenta (CLERCK, 1757) + +
173 Alopecosa schmidti ( H a h n , 1835) +
174 Arctosa leopardus (SUNDEVALL, 1833) + +
175 Arctosa perita (LATREILLE, 1799) +
176 Hygrolycosa rubrofasciata (OHLERT, 1865) +
177 Pardosa agricola (THORELL, 1856) +
178 Pardosa amentata (CLERCK, 1757) + + +
179 Pardosa lugubris (WALCKENAER, 1802) + +
180 Pardosa maisa HlPPA & MANNILA, 1982 R + + +
181 Pardosa paludicola (CLERCK, 1757) + +
182 Pardosa palustris (LINNAEUS, 1758) + +
183 Pardosa prativaga (L. KOCH, 1870) + + + +
184 Pardosa pullata (CLERCK, 1757) + +
185 Pardosa sphagnicola D a h l , 1908 + + +
186 Pirata hygrophilus THORELL, 1872 + +
187 Pirata insularis EMERTON, 1885 R +
188 Pirata latitans (B l a c k w a l l , 1841) + +
189 Pirata piraticus (CLERCK, 1757) + + + +
190 Pirata piscatorius (C l e r c k , 1757) + + + +
191 Pirata tenuitarsis SIMON, 1876 R + + + +
192 Pirata uliginosus (THORELL, 1856) + + +
193 Trochosa ruricola (DE G ee r , 1778) + + +
194 Trochosa spinipalpis (F. P.-CAMBRIDGE, 1895) + +
195 Trochosa terricola THORELL, 1856 + +
196 Xerolycosa miniata (C .L . KOCH, 1834) + +
197 Xcrolycosa nemoralis (WESTRING, 1861) 

Pisauridae
+ +

198 Dolomedes fimbriatus (C l e r c k , 1757) + + +
199 Dolomedes plantarius (C l e r c k , 1757) + +
200 Pisaura mirabilis (CLERCK, 1757) 

Cybaeidae
+ +

201 Argyroneta aquatica (CLERCK, 1757) + +
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2 3 4 5 6 7

Hahniidae
Antistea clegans (Bl a c k w a l l , 1841) + + + +
Hahnia pusilla C .L . KOCH, 1841 + +

Dictynidae
Argenna patula (SIMON, 1874) R + + + +
Argenna subnigra (O . P.-CAMBRIDGE, 1861) +
Cicurina cicur (FABRICIUS, 1793) + +
Dictyna arundinacea (LlNNAEUS, 1758) + + + +
Lathys humilis (B l a c k w a l l , 1855) +

Miturgidae
Cheiracanthium campestre Lo h m a n d e r , 1944 R +
Cheiracanthium erraticum (W a l c k e n a e r , 1802) + +
Cheiracanthium virescens (SUNDEVALL, 1833) + +

Liocranidae
Liocranoeca striata (KULCZYŃSKI, 1882) +
Agroeca brunnea (BLACKWALL, 1833) +
Agroeca dentigera KULCZYŃSKI, 1913 R + + +
Agroeca lusatica (L. KOCH, 1875) + +
Agroeca proximo (O . P .-C a m b r id g e , 1871) +
Scotina palliardi (L. KOCH, 1881) R +

Clubionidae
Clubiona diversa O . P .-C a m b r id g e , 1862 +
Gubiona frutetorum  L. Ko c h , 1866 +
Gubiona germanica THORELL, 1871 + +
Gubiona phragmitis C .L . KOCH, 1843 + + +
Gubiona reclusa O . P.-CAMBRIDGE, 1863 + +
Gubiona rosserae LOCKET, 1953 R + +
Gubiona stagnatilis KULCZYŃSKI, 1897 + + + +
Gubiona subtilis L. KOCH, 1867 + + +

Corinnidae
Phrurolithus festivus (C .L. KOCH, 1835) + +

Gnaphosidae
Drassodes pubescens (THORELL, 1856) +
Drassyllus lutetianus (L. KOCH, 1866) R + + + +
Drassyllus praeficus (L. KOCH, 1866) +
Drassyllus pusillus (C .L . KOCH, 1833) +
Gnaphosa nigerrima L. KOCH, 1878 R + +
Haplodrassus dalmatensis (L. KOCH, 1866) R +
Haplodrassus moderatus (KULCZYŃSKI, 1897) R + + +
Haplodrassus signifer (C .L. KOCH, 1839) +
Haplodrassus silvestris (B l a c k w a l l , 1833) +
Micariafulgens (WALCKENAER, 1802) +
Micaria pulicaria (SUNDEVALL, 1832) + +
Zelotes aeneus (SlMON, 1878) R +
Zelotes apricorum (L. KOCH, 1876) +
Zelotes electus (C .L . KOCH, 1839) +
Zelotes latreillei (SlMON, 1878) +
Zelotes longipes (L. KOCH, 1866) + +
Zelotes petrensis (C .L . KOCH, 1839) +
Zelotes subterraneus (C .L. KOCH, 1833) +

Zoridae
Zora armillata SlMON, 1878 R + + + +
Z ora nemoralis (Bl a c k w a l l , 1861) +
Z  ora silvestris KULCZYŃSKI, 1897 +
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248 Z ora spinimana (SUNDEVALL, 1833) 

Sparassidae
+ +

249 Micrommata virescens (CLERCK, 1757) 
Philodromidae

+

250 Philodromus cespitum (W a l c k e n a e r , 1802) + +
251 Thanatus arenarius L. KOCH, 1872 +
252 Thanatus striatus C .L . KOCH, 1845 R + + + +
253 Tibellus maritimus (MENGE, 1874) + + +
254 Tibellus oblongus (WALCKENAER, 1802) 

Thontisidae
+ +

255 Heriaeus graminicola (D o l e s c h a l , 1852) + + +
256 Misumena vatia (CLERCK, 1757) +
257 Misumenops tricuspidatus (F a b r ic iu s , 1775) +
258 Ozyptila atomaria (PANZER, 1801) +
259 Ozyptila brevipes (H a h n , 1826) + +
260 Ozyptila gertschi KURATA, 1944 R + + +
261 Ozyptila scabricula (WESTRING, 1851) +
262 Ozyptila trux  (BLACKWALL, 1846) + + + +
263 Tmarns piger (WALCKENAER, 1802) +
264 Xysticus audax (SCHRANK, 1803) +
265 Xysticus cristatus (CLERCK, 1757) + + + +
266 Xysticus crraticus (BLACKWALL, 1834) +
267 Xysticus kochi THORELL, 1872 +
268 Xysticus ulmi ( H a h n , 1831)

Salticidae
+ + + +

269 Aelurillus v-insignitus (CLERCK, 1757) + +
270 Euophrys frontalis (WALCKENAER, 1802) + +
271 Evarcha arcuata (CLERCK, 1757) + +
272 Heliophanus auratus C.L. K o c h , 1835 +
273 Heliophanus dubius C .L . K o c h , 1835 +
274 Heliophanus flavipes (H a h n , 1831) + +
275 Marpissa radiata (GRUBE, 1859) + + +
276 Neon reticulatus (B l a c k w a l l , 1853) +
277 Neon valentulus F a l c o n e r , 1912 R + + +
278 Pellenes tripunctatus (W a l c k e n a e r , 1802) +
279 Phlegra fasciata (H a h n , 1826) +
280 Sibianor aurocinctus (OHLERT, 1865) +
281 Sitticus caricis (WESTRING, 1861) + + +
282 Sitticus floricola (C .L . KOCH, 1837) + + + +
283 Sitticus saltator (O . P .-C a m b r id g e , 1868) +
284 Sitticus zimmermanni (S i m o n , 1877) +
285 Talavera aequipes (O . P.-CAMBRIDGE, 1871) +
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