EURrRoPEAN ARacHNOLOGY 2003 (Logunov D.V. & PENNEY D. eds.), pp. 219-224.
© ArTtHROPODA SELECTA (Special Issue No.1, 2004). ISSN 0136-006X
(Proceedings of the 21st European Colloquium of Arachnology, St.-Petersburg, 4—9 August 2003)

Epigeic spider assemblages of the sphagnum biotopes
in Lake Ladoga region, north-west Russia

Komnnekcbl HazeMHbIX NaykoB B cparHoBbIX 6uoTonax
NMpunapgoxbA, ceBepo-3anan Poccum

T.l. OLIGER
T.N.Onvrep

Nizhne-Svirski State Nature Reserve, Zapovednik, 187700 Lodeinoye Pole, Leningrad region, Russia. email:
fauna@lpole.ru
Hwxue-Ceupckuit 3anosennuk, 187700, r. Jloneitnoe ITone, Jlenunrpaackoit obmacts, Poccus. email:
fauna@lpole.ru

ABSTRACT. The dynamic density, species richness, evenness and different biodiversity indices of
spider assemblages in open peat moss bogs and bog moss pine forests were studied with regard to
habitat structure. In total, 97 spider species were collected in these habitats, of which Pardosa
sphagnicola was most abundant and almost ubiquitous. The Czekanowski-Serensen’s index of
qualitative similarity was calculated for the bog and forest spider assemblages. The peatbog spider
assemblage was compared with similar ones from Finland and Lithuania. Despite significant
latitudinal differences of the studied sites in the Baltic region, there is a significant qualitative
similarity between their spider faunas. This is particularly true for species from the families
Lycosidae, Gnaphosidae and Liocranidae, which were most successfully caught by pitfall traps.

PE3IOME. Omnpeznenensl cTpyKTypHbIE OCOOCHHOCTH KOMIUIEKCOB NMAayKOB OTKPBITHIX OOJOT
c(harHOBBIX COCHSIKOB: THHAMHUECKAs MIOTHOCTh, BUJOBOE OOTaTCTBO, BBIPABHEHHOCTh U Pa3Iny-
HBIE WHJAEKCH OMopasHooOpasusa. OOmmii BUAOBOW CHHCOK MAyKOB A 3TUX MECTOOOMTAaHUH
npenctasiex 97 sunamu. Berony Hanbosnee muorouucnet o6uu1 Pardosa sphagnicola. J1nst cniuckoB
MayKoB U3 OOJIOT ¥ JIECOB HaleH MMOKa3aTelb cX0ACTBa 1Mo YekaHnoBckoMy-ChepeHceny. Crincok
naykoB carnoBeix OmortomoB Ilpunamoxsst cpaBHeH ¢ TakoBbIMH u3 OunnsHauu u JIUTBBHL
HecmoTpst Ha 3HauMTENbHBIE MIMPOTHBIE PA3IUYMs TOUEK HCCien0BaHUl bantuiickoro peruosa,
MeXay (payHaMM MayKOB B HUX MMEETCS 3HAUMTENbHOE KaueCTBEHHOE CXOACTBO. B ocobenHocTn
9TO KacaeTcs BUIOB U3 cemeiicTB Lycosidae, Gnaphosidae n Liocranidae, koTopsle ycnenrHee Bcero
OTJIaBIMBAIOTCS TOYBEHHBIMHU JIOBYIITKAMHU.
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Introduction most cases these investigations comprised spe-
cies lists, with indications of dominant species,

Open peat moss bog and forest biotopes are  but many of these are slightly out-of-date. In
typical for the northern taiga regions. Recently, this respect, the epigeic spider fauna of the
particular attention has been given to studies on  sphagnum sites of the north-eastern part of the
the spider assemblages of these habitats. In  Baltic region is better studied [Uzenbaev, 1987,
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Oliger, 1999a,b, 2000, 2001; Koponen et al.,
2001; Koponen, 2002; Relys et al., 2002].

The purpose of this paper is to compare
different quantitative and qualitative character-
istics of the spider assemblages using modern
techniques for determination and comparison
of the species diversities.

Material and methods

Data were collected by the author using pitfall
traps in the open sphagnum bogs and bog moss pine
forests in the south-east Lake Ladoga region, north-
west Russia (60°35'N, 33°E) during 1986-2001.

The open peat moss bogs (Eriophorum vagina-
tum—Oxycoccus—Carex—Sphagnum) were surveyed in
1987-88, 91, 93-94, 96, 98-2001; a total of nine years.
There are Sphagnum mosses, Betula nana on hill-
ocks, Andromeda, Oxycoccus, Erviophorum, Carex,
and in places Menyanthes and Comarum. The bog
moss pine forests (Pinus silvestris—Ledum palustre—
Sphagnum) are characterized by Sphagnum mosses,
sparse low pine Pinus silvestris, and in places the
shrubs Chamaedaphne, Chamaerubus, Ledum, Em-

EuroPEAN ArRAcHNOLOGY 2003

petrum; Oxycoccus, Gramineae species and Eriopho-
rum. These sites were surveyed in 1986—89, 93-96, 98,
2000-01; in total 11 years. Each of the two biotopes
was sampled from eight different ground-sites.

Glass pots (0.5 litre, inner diameter ¢. 75 mm)
were used as traps and were exposed for four to six
days with an interval of approximately ten days dur-
ing April-September of each season. The preserva-
tion liquid was water, thus the traps were emptied
every one to three days. In a line of eight traps, the
glass pots were placed about six metres apart. In total,
1791 td (trap days) were conducted in the open peat
moss bogs and 2287 td in the bog moss pine forests.
The material studied included 2450 adult spiders: 97
species in 52 genera and 12 families (Table 1).

The dynamic density of species (in ind. per 100
trap-days) was calculated from the average for the
entire study period.

The following basic assemblage structural char-
acteristics were calculated: a parameter of species
richness, d = S/vN [see Pesenko, 1982]; a relative
entropy, h = H/logS§*100 %, where H is Shannon’s
index (in part) andlogS =H __is the maximum level
of the entropy; a species diversity (expressed by
species’ quantity) was calculated as V' = 2/[see Hill

Table 1.

Alist of the species found in the open sphagnum bogs and the bog moss pine
forests in Lake Ladoga region. For abbreviations see ‘Material and methods’.

Tabnuua 1.

Cnncok BUAOB, HaMAEHHbIX Ha OTKPbITbIX charHoBbIX 6010Tax 1 B charHoBbIX
cocHsikax Mpunagoxbs. O6o3HaveHns B ‘MaTtepunax n metogax’.

Taxa

Bogs Forests
N % N %

ARANEIDAE

Araneus diadematus Clerck, 1758 1 0.07
Cercidia prominens (Westring, 1851) 1 0.07
CLUBIONIDAE

Clubiona norvegica Strand, 1900 1 0.10

C. trivialis C.L. Koch, 1843 1 0.07
GNAPHOSIDAE

Drassyllus lutetianus (L. Koch, 1866) 7 0.47
D. pusillus (C.L. Koch, 1833) 1 0.10 2 0.13
Gnaphosa badia (L. Koch, 1866) 3 0.20
G. bicolor (Hahn, 1833) 2 0.21 5 0.34
G. lapponum (L. Koch,1866) 12 1.25 4 0.27
G. nigerrima (L. Koch, 1878) 29 3.01 4 0.27
Haplodrassus signifer (C.L. Koch, 1839) 2 0.13
H. soerenseni (Strand, 1900) 1 0.10 3 0.20
Micaria pulicaria (Sundevall, 1831) 6 0.40
M. tripunctata Holm, 1978 1 0.07
Zelotes clivicola (L. Koch, 1870) 1 0.10 5 0.34
Z. latreillei (Simon, 1878) 1 0.07
HAHNIIDAE

Antistea elegans (Blackwall, 1841) 49 5.09 29 1.95
LINYPHIIDAE

Agyneta beata (O. Pickard-Cambridge, 1906) 4 0.27
A. conigera (O. Pickard-Cambridge, 1863) 2 0.13
A. decora (O. Pickard-Cambridge, 1870) 1 0.10 14 0.94
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Table 1 (continued).
Tabnuua 1 (MpoaomkeHue).

Taxa Bogs Forests
N % N %
A. subtilis (O. Pickard-Cambridge, 1863) 2 0.21 3 0.20
Aphileta misera (O. Pickard-Cambridge, 1882) 1 0.10
Araeoncus crassiceps (Westring, 1861) 1 0.10
Bathyphantes parvulus (Westring, 1851) 2 0.13
Bolyphantes alticeps (Sundevall, 1832) 1 0.10
Centromerus arcanus (O. Pickard-Cambridge, 1873) 3 0.20
C. sylvaticus (Blackwall, 1841) 1 0.10 3 0.20
Cnephalocotes obscurus (Blackwall, 1834) 1 0.10
Drepanotylus uncatus (O. Pickard-Cambridge, 1873) 0.07
Entelecara congenera (O. Pickard-Cambridge, 1879) 0.07
Hypselistes jacksoni (O. Pickard-Cambridge, 1902) 1 0.10
Kaestneria pullata (O. Pickard-Cambridge, 1863) 1 0.10
Tenuiphantes cristatus (Menge, 1866) 2 0.21 2 0.13
T. mengei Kulczynhski, 1887 2 0.13
T. tenebricola (Wider, 1834) 1 0.07
Macrargus rufus (Wider, 1834) 5 0.34
Maso sundevalli (Westring, 1851) 1 0.10
Metopobactrus prominulus (O. Pickard-Cambridge, 1872) 1 0.10 1 0.07
Notioscopus sarcinatus (O. Pickard-Cambridge, 1872) 9 0.60
Oedothorax retusus (Westring, 1851) 1 0.10
Pocadicnemis pumila (Blackwall, 1841) 1 0.10 1 0.07
Silometopus elegans (O. Pickard-Cambridge, 1872) 1 0.10
Stemonyphantes lineatus (Linnaeus, 1758) 2 0.13
Tallusia experta (O. Pickard-Cambridge, 1871) 5 0.52 1 0.07
Trichopterna thorelli (Westring, 1862) 2 0.21
Walckenaeria antica (Wider, 1834) 1 0.10 3 0.20
W. atrotibialis (O. Pickard-Cambridge, 1878) 1 0.07
W. cucullata (C.L. Koch, 1836) 1 0.07
W. cuspidata Blackwall, 1833 1 0.07
W. dysderoides (Wider, 1834) 3 0.20
LIOCRANIDAE
Agroeca brunnea (Blackwall, 1833) 4 0.42 32 2.15
A. lusatica (L. Koch, 1875) 5 0.52 2 0.13
A. proxima (O. Pickard-Cambridge, 1871) 1 0.10 19 1.28
Phrurolithus festivus (C.L. Koch, 1835) 4 0.27
Scotina palliardi (L. Koch, 1881) 6 0.40
LYCOSIDAE
Alopecosa aculeata (Clerck, 1758) 15 1.56 20 1,34
A. pulverulenta (Clerck, 1758) 38 395 112 7.3
Arctosa figurata (Simon, 1876) 21 2.18 2 0.13
Hygrolycosa rubrofasciata (Ohlert, 1865) 18 1.87 61 4.10
Pardosa agrestis (Westring, 1861) 1 0.10
P. amentata (Clerck, 1758) 1 0.10 2 0.13
P. atrata (Thorell, 1873) 149 15.49
P. hyperborea (Thorell, 1872) 45 4.68 46 3.09
P. lugubris (Walckenaer, 1802) 1 0.10 30 2.02
P. paludicola (Clerck, 1758) 2 0.13
P. palustris (Linnaeus, 1758) 2 0.21
P. prativaga (L. Koch, 1870) 2 0.21 3 0.20
P. pullata (Clerck, 1758) 4 0.42 2 0.13
P. riparia (C.L. Koch, 1847) 22 1.48
P. sphagnicola (F.Dahl, 1908) 237 2464 346 23.25
Pirata hygrophilus Thorell, 1872 16 166 116 7.80
P. insularis Emerton, 1885 7 0.73 3 0.20
P. piraticus (Clerck, 1758) 23 2.39 2 0.13
P. piscatorius (Clerck, 1758) 33 3.43
P. tenuitarsis Simon, 1876 1 0.07
P. uliginosus (Thorell, 1856) 142 1476 266 17.88
Tricca alpigena (Doleschall, 1852) 28 2.91 3 0.20
Trochosa ruricola (De Geer, 1778) 18 1.87 2 0.13
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Table 1 (continued).
Tabnuua 1 (MpoaomkeHue).

Taxa Bogs Forests
N % N %

T. spinipalpis (F.O. Pickard-Cambridge, 1895) 10 1.04 149 10.01

T. terricola Thorell, 1856 5 0.52 44 2.96

PISAURIDAE

Dolomedes fimbriatus (Clerck, 1758) 3 0.31

Pisaura mirabilis (Clerck, 1758) 1 0.07

SALTICIDAE

Evarcha falcata (Clerck, 1758) 1 0.10 3 0.20

TETRAGNATHIDAE

Pachygnatha clercki Sundevall, 1823 1 0.10 1 0.07

P. listeri Sundevall, 1830 3 0.31 16 1.08

Tetragnatha dearmata Thorell, 1873 1 0.07

THERIDIIDAE

Euryopis flavomaculata (C.L. Koch, 1836) 1 0.07

Robertus arundineti (O. Pickard-Cambridge, 1871) 1 0.07

R. lividus (Blackwall, 1836) 2 0.21 6 0.40

THOMISIDAE

Ozyptila atomaria (Panzer, 1801) 1 0.10 1 0.07

O. trux (Blackwall, 1846) 3 0.31 4 0.27

Xysticus cristatus (Clerck, 1758) 1 0.07

X. lineatus (Westring, 1851) 1 0.07

X. luctuosus (Blackwall, 1836) 5 0.34

X. ulmi (Hahn, 1831) 2 0.13

ZORIDAE

Zora nemoralis (Blackwall, 1861) 1 0.10 2 0.13

Z. spinimana (Sundevall, 1832) 4 0.27

Total: 962 100.0 1488 100.0
1973]; a relative species diversity V-% = V/S (in Table 2.

%); a probability of interspecific encounter PIE = /-
A, where A=2Xp? is Simpson’s index; d-diversity
(i.e., quantity of dominant species) S, =1/4, percent-
age of dominant species S-% = S,/S (in %); an
evenness index £ = (§,-1)/(V-1); the estimated spe-
cies richness in view of insufficiency for informa-
tion about rare species numbers St=S + F/2F,,
where F, = number of singletons, F, = number of
doubletons [Colwell & Coddington, 1994]; an in-
sufficiency of the received information m = 1-h; the
Czekanowski-Serensen’s qualitative similarity in-
dex Ics = 2a/(b+c).

Abbreviations: bogs = open peat moss bogs; D =
dynamic density in ind./100 trap-days; forests = bog
moss pine forests; ind. = individual(s); LL = Lake
Ladoga region; N = number of adult ind.; S =
number of species; td = trap-day.

Results and discussion

Structural analysis

The species groups and structure of the
spider assemblages were similar in both biotopes
(Table 2). Total numbers of species and the
adult specimens caught in the forests were,
respectively, 1.4 and 1.5 times as high as those

Structure characteristics of the spider assemblages
in the sphagnum biotops of the Lake Ladoga region.
For abbreviations see ‘Material and methods’.

Tabnuua 2.
CTpYKTYpHblE XapaKTepUCTUKM KOMIMSIEKCOB nay-
KoB ccharHoBbIX 6uoTonos Mpunanoxbs. O6o3Ha-
yeHus B ‘MaTepuanax n metogax’.

Parameters Bogs Forests
N 962 1488
S 59 81
F, 26 23

: 7 16
Total D 53.7 65.1
d 1.9 21
St 107 98
v 15.03 16.56
S, 8.4 8.8
E 0.527 0.501
h 66.5 63.9
V-% 25 21
S-% 14.3 10.9
PIE 0.88 0.89
Total (without N, F, F,)  351.34 368.75

in the bogs. Singleton species constituted 44%
ofSin the bogs and 28% in the forests. The total
level of dynamic density in the forests was also
slightly higher.
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A parameter of species richness d specified
that S approximately twice exceeded its theo-
retical dimension at the given level N. The
estimated species richness St was higher than
the number of species observed: by 1.8 times
for the bogs, and 1.2 times for the forests.

A species diversity V almost twice exceeded
the quantity of dominant species S, for S and D
observed. It included the species for which the
percentage was greater than 1.5% of N in the
bogs and above 0.6% in the forests. The relative
species diversity was 25% of S in the bogs and
one-fifth of that in the forests. Percentage of
dominant species from S was greater than 10%.
However, the probability of interspecific en-
counter was very high, since the evenness E and
level of the relative entropy /% in the spider
complexes for both biotopes were very high,
exceeding 50%.

As a whole, the structure of the spider com-
plexes in both biotopes were similar in the ma-
jority of parameters investigated. The represen-
tatives of the free living ground forms (Lycosidae
and Gnaphosidae), which are both diurnal and
nocturnal, were less sensitive to moisture sur-
plus than spiders of the family Linyphiidae.

The richest families (in % of S; the bogs, the
forests) were: Lycosidae = 37, 26; Linyphiidae
=30, 28; Gnaphosidae = 10, 15.

Insufficiency of information

The insufficiency of the information obtained
(m) in both biotopes comprises up to approxi-
mately one-third of its common value. Most
likely, it concerns the data on singleton species.
Of these, Aphileta misera, Pardosa agrestis,
Clubiona norvegica, Hypselistes jacksoni, Me-
topobactrus prominulus, Ozyptila atomaria, Pi-
saura mirabilis, Xysticus lineatus and Micaria
tripunctata were very rare in the sampling area.
Any information on them should be considered.

The capture of five hortobionts (grass dwell-
ers) in the pitfall traps should be considered
accidental. These were Maso sundevalli in the
bogs and Araneus diadematus, Cercidia prom-
inens, Clubiona trivialisand Tetragnatha dear-
mata in the forests.

The occurrence of Agroeca proxima, Par-
dosa amentata, P. lugubris, Haplodrassus soer-
enseni, Zelotes clivicola, Walckenaeria antica
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and Zora nemoralis, which are common in the
neighbouring habitats, were not typical for the
open bogs of the LL. For other species (11 from b
and 14 from f) caught here as singletons, but
which are common in other neighbouring biotopes,
the information obtained is obviously insufficient.

In total, a clear sufficiency of the information
obtained can be attributed to 20 rare species
from the bogs and to 18 from the forests, com-
prising 34% and 22% of S respectively. For the
bog data this is close to the value m, whereas in
the forests it is 1.5 times lower than m. This
means that the information deficiency for the
forest data does not relate only to singletons. It is
highly likely that due to the large variation in
humidity levels, micro reliefand vegetation struc-
ture in the moss bog pine forests, as well as their
mosaic arrangements between other wooded hab-
itats and the open peat moss bogs, the forest
spider fauna constantly exchanges species with
the neighbouring habitats. This is probably espe-
cially true for agile, large species from the fam-
ilies Lycosidae, Gnaphosidae and Liocranidae.

Dominants

The dominants in the bogs include seven
Lycosidae, one Gnaphosidae and one Hahniidae
species, and those of the forests, eight Lycosidae
and one Liocranidae species. In both biotopes,
their percentage was approximately 78% of the
total D. The dominant species common to both
the bogs and the forests were the four lycosids:
Alopecosa pulverulenta, Pardosa sphagnico-
la, P. hyperborea and Pirata uliginosus. In the
bogs they made up 48% of the total D, and in the
forests 52%. The total D of dominant species in
the bogs was lower than in the forests: 41.8 and
51.2 ind. per 100 ¢d respectively.

In all samples, Pardosa sphagnicola was
most abundant (Table 3). In addition, the typi-
cal species for the bogs were Pardosa atrata
and Pirata piscatorius, both of which were
absent from the forests. Antistea elegans, Gna-
phosa nigerrima, Tricca alpigena were numer-
ous in the bogs, but rare in the forests.

On the contrary, Trochosa spinipalpis,
T. terricola, Pirata hygrophilus, Hygrolycosa ru-
brofasciata and Agroeca brunnea were five to ten
times less abundant in the bogs than in the forests,
where they were among the dominant species.
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Table 3.

Relative abundance of the commonest spider species in the open sphagnum bogs and the bog moss

pine forests of the Lake Ladoga region. Asterisk (*) indicates a species belonging to the dominant group

both of the bogs and of the forests, and (**) indicates a species typical only for the bogs. For abbreviations
see ‘Material and methods’.

Tabnuua 3.

OTHOCUTENbHOE 0OMNMEe MacCcoBbIX BUAOB NayKoOB Ha OTKPbITbIX CarHoBbIX 60n0Tax u B charHoBbIx

cocHsikax MNpunagoxbs. 3se3goukont (*) o6o3HaveHbl BUAbl, 0bwmne Ans JOMUHMpPYOLWKUX rpynn B bogs

n forests, aBymsa 3Besgoukamu (**) — BuAObl, TUNU4YHbIE TONMbkO Ans bogs. CokpalleHus kak B

‘MaTepuanax n metogax’.

Bogs Forests
D % D %
Pardosa sphagnicola * 13.2 24.6 Pardosa sphagnicola * 151  23.2
Pardosa atrata ** 8.3 15.5 Pirata uliginosus * 1.6 179
Pirata uliginosus * 7.9 14.8 Trochosa spinipalpis 6.5 10.0
Antistea elegans 2.7 5.1 Pirata hygrophilus 5.1 7.8
Pardosa hyperborea * 2.5 4.7 Alopecosa pulverulenta * 4.9 7.5
Alopecosa pulverulenta * 2.1 3.9 Hygrolycosa rubrofasciata 2.7 4.1
Pirata piscatorius ** 1.8 3.4 Pardosa hyperborea * 2.0 3.1
Gnaphosa nigerrima 1.6 3.0 Trochosa terricola 1.9 2.9
Tricca alpigena 1.6 29 Agroeca brunnea 1.4 21
Total: 41.7 78.0 Total: 51.2 78.38
Similarity References

There were 43 species common to both LL’s
biotopes. The Czekanowski-Serensen’s index of
qualitative similarity for the bogs and forests, /cs
=0.6. TheIcs for the Lycosidae was 0.84, for the
Gnaphosidae it was 0.67. The Linyphiidae were
more selective of habitat types: Ics = 0.39.

A comparison of the LL’s bog spider list with
that from Finland [Koponen, 2002] has shown a
high qualitative similarity between free living spe-
cies: Ics 0.63 for the lycosids and 0.67 for the
liocranids. The forest spider fauna and a similar
one from Lithuania [Relys et al., 2002] proved to
be even more similar: Ics 0.72 for the lycosids,
0.61 for the gnaphosids, with the overall level of
similarity being 0.51. The same was true for Kare-
lia [see Uzenbaev, 1987]: Ics 0.50 for the forest
lycosids, and Ics 0.67 for the bog gnaphosids.

Despite the relative geographical remote-
ness and latitudinal differences of the study
sites in the Baltic region, there is a significant
qualitative similarity between their faunas. In
particular, it concerns the spider families Ly-
cosidae, Gnaphosidae and Liocranidae, which
are most successfully caught in pitfall traps.
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