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Spider community structure in the natural and disturbed habitats
of the West Siberian northern taiga:
comparison with Carabidae community
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SUMMARY. The structure of spider community
(Arachnida: Aranei) was studied in the main types of
natural (forests and bogs) and anthropogenically disturbed habitats (burned places and abandoned sand pits
of different age) of West Siberian north taiga (vicinity
of Noyabrsk city, 63°N, 74°E). Spider diversity and
abundance were compared with the diversity and abundance of other epigeic predators: ground beetles (Coleoptera: Carabidae).
During 4 years of investigation (19992002), 58
spider species from 11 families were found. Contrary
to carabids, spiders were most abundant and diverse in
natural ecosystems. The main factor determining the
spider community organization in the North Siberian
taiga is the human disturbance of ecosystems: araneocenoses were much more similar among undisturbed
habitats (regardless of the development of the forest
cover or hydrological regime) than among different
types of disturbed habitats. The abundance of two dominating spider families (Lycosidae and Gnaphosidae)
was several times lower in anthropogenically altered
sites than in undisturbed habitats. The occasional component of the epigeic spider community (species inhabiting grass and forest stand) was equally abundant in
natural and disturbed types of ecosystems.
Both in spider and carabid communities, the formation of the typical zonal taxocenes after disturbance
occurred very slowly. However, carabid communities
of intermediate successional stages are forming faster
than those of spiders, and have higher biological diversity than in climax ecosystems. In climax ecosystems,
the density and species richness of spiders are considerably higher than those of carabids. These patterns

can be explained by different preferences of spiders
and carabids toward particular types of biotopes, and
by competitive interactions among two dominating
groups of predatory arthropods.
ÐÅÇÞÌÅ. Â îñíîâíûõ òèïàõ åñòåñòâåííûõ (ëåñà
è áîëîòà) è àíòðîïîãåííî íàðóøåííûõ ýêîñèñòåì
(ãàðè è ïåñ÷àíûå êàðüåðû ðàçíîãî âîçðàñòà) çàïàäíî-ñèáèðñêîé ñåâåðíîé òàéãè (îêðåñòíîñòè ã. Íîÿáðüñê, 63° ñ.ø., 74° â.ä.) èçó÷åíî íàñåëåíèå ïàóêîâ
(Araneae) è ïðîâåäåíî ñðàâíåíèå åãî ñòðóêòóðû ñ
îáùèìè ïàðàìåòðàìè íàñåëåíèÿ äðóãèõ íàçåìíûõ
õèùíûõ ÷ëåíèñòîíîãèõ  æóæåëèö (Coleoptera:
Carabidae). Çà 4 ãîäà (19992002) èññëåäîâàíèé â
ñáîðàõ çàôèêñèðîâàíî 58 âèäîâ ïàóêîâ èç 11 ñåìåéñòâ. Ïàóêè, â ïðîòèâîïîëîæíîñòü æóæåëèöàì,
áîëåå ðàçíîîáðàçíû è îáèëüíû â åñòåñòâåííûõ ýêîñèñòåìàõ. Ãëàâíûì ôàêòîðîì, îïðåäåëÿþùèì
ñòðóêòóðó ñîîáùåñòâà ïàóêîâ, ñëóæèò àíòðîïîãåííîå âîçäåéñòâèå: àðàíåîöåíîçû åñòåñòâåííûõ ýêîñèñòåì áîëåå ñõîäíû ìåæäó ñîáîé (âíå çàâèñèìîñòè îò ñòåïåíè îáëåñåííîñòè èëè îáâîäíåííîñòè),
÷åì ðàçëè÷íûì îáðàçîì íàðóøåííûå ýêîñèñòåìû.
Â ïîñëåäíèõ òèïè÷íûå ãåðïåòîáèîíòíûå ïàóêè äâóõ
ïðåîáëàäàþùèõ â ñåâåðíîé òàéãå ñåìåéñòâ (Lycosidae è Gnaphosidae) ñíèæàþò ñâîþ ÷èñëåííîñòü â
íåñêîëüêî ðàç ïî ñðàâíåíèþ ñ åñòåñòâåííûìè ýêîñèñòåìàìè. Ñëó÷àéíûé êîìïîíåíò àðàíåîöåíîçà,
âêëþ÷àþùèé ïàóêîâ õîðòî- è äåíäðîáèîíòîâ, ïðèìåðíî ðàâíî ïðåäñòàâëåí â îáîèõ òèïàõ ýêîñèñòåì.
Êàê ó ïàóêîâ, òàê è ó æóæåëèö ôîðìèðîâàíèå òèïè÷íîãî çîíàëüíîãî ñîîáùåñòâà èäåò î÷åíü ìåäëåííî, îäíàêî ñîîáùåñòâà ïðîìåæóòî÷íûõ ñòàäèé

148

I.I. Lyubechanskii

ñóêöåññèè ó æóæåëèö ôîðìèðóþòñÿ áûñòðåå, ÷åì ó
ïàóêîâ, è èìåþò áîëåå âûñîêèå ïîêàçàòåëè áèîëîãè÷åñêîãî ðàçíîîáðàçèÿ, ÷åì â íàòèâíûõ ýêîñèñòåìàõ. Áëèæå ê òåðìèíàëüíûì ñòàäèÿì ñóêöåññèè ïàóêè ðåçêî äîìèíèðóþò ïî îáùåé ÷èñëåííîñòè íàä
æóæåëèöàìè. Òàêàÿ ñìåíà ñîñòàâà ãåðïåòîáèîíòîâ
ìîæåò îáúÿñíÿòüñÿ êàê ðàçëè÷íûìè áèîòîïè÷åñêèìè ïðåôåðåíöèÿìè, òàê è êîíêóðåíòíûìè îòíîøåíèÿìè ìåæäó æóæåëèöàìè è ïàóêàìè.

Introduction
Spiders (Arachnida: Aranei) are one of the most
diverse groups of epigeic arthropods in terrestrial ecosystems of temperate climatic zone. The spider fauna
of the Trans-Urals part of Russia consists of more than
1800 determined species from 38 families; the araneofauna of the Asian part of Russia is estimated as 2100
species [Marusik, 2007]. Despite of these great values,
such diversity contributes only 4.7% to the world and
13.6% to the Holarctic spider diversity, where 13600
species are known [Marusik, Koponen, 2005]. The
world spider fauna includes more than 40000 described
species [The World Spider Catalog, 2012].
The species richness of local spider communities
often varies from 50 to 150 species, which is comparable with the species richness of oribatid mites and
usually higher than the number of Carabidae or Collembola species [Mordkovich et al., 2004, 2006, 2007].
Spider communities are a traditional model object in
soil zoology and ecology. These arthropods, like other
generalist predators (e.g. carabid beetles), are not directly dependent on the taxonomic composition of vegetation or of their potential preys, nor on the chemical
features of the soil. The abundance and diversity of
such animals may characterize the integral attractiveness of the habitat, its value [Pearce, Venier, 2006;
Fereira, 2010]. On the other hand, spiders depend on
the physical complexity (architecture) of their habitats
more than other epigeic arthropods [Hatley, McMahon, 1980; Robinson, 1981; Halaj et al., 1998; Castro,
Wise, 2010], and may have complicated competitive
inter-specific interactions [Marshall, Rypstra, 1999].
Wolf spiders (Lycosidae) are especially popular in
soil zoology research. Their epigeic way of life ensures
the effectiveness of pitfall trapping for estimating their
density and diversity. Lycosidae are not a very diverse
family (not more than 40 species in the regional fauna)
and may be simply distinguished to species, or at least,
to morphospecies. Noteworthy, the contribution of
Lycosidae to the overall regional spider diversity varies within a narrow range of 7 to 10% [Marusik, Koponen, 2005]. It is therefore possible to estimate the
overall spider diversity of the region of province scale.
Another easy to use epigeic family of spiders are
Gnaphosidae (flat-bellied spiders).
Like other Chelicerata, spiders are suitable for ecological studies because their juvenile and imaginal stages
have the same life form can be sampled simultaneous-

ly. Nevertheless, preimaginal stages can not be determined to species level and have to be grouped by
genera or treated as morphospecies. Another complication is that pitfall trapping works selectively and
gathers only a part of the total spider community. Except epigeic species, inhabitants of grass and trees are
caught, whereas the density and diversity of small-size
and less mobile litter-dwelling forms, like Linyphiidae,
can be underestimated.
Spiders often dominate epigeic soil fauna by their
abundance and species richness, which was shown e.g.
in north taiga forests of Karelia [Rybalov, Kamaev,
2011], or in high-altitude ecosystems of Siberia [S.B.
Ivanov, Yu.S. Ravkin, personal communication]. Probably, spiders are weak competitors in comparison with
other epigeic predators, especially carabids. This probably explains why spiders reach high abundance in
places where carabids are absent. In some sense, carabid beetles are an ecological mirror group of spiders
in oligotrophic, slow and unproductive northern ecosystems [Lyubechanskii, 2009]. Another cause of the
abundance of spiders in high-latitude ecosystems can
be their cold tolerance; some species can be active on
snow cover in winter [Oliger, 2003].
The main goal of this work was to reveal the community structure of epigeic spiders in the north taiga of
West Siberia, and changes in this structure caused by
anthropogenic impact. Secondary goal was to compare
these structural changes with those of Carabidae communities.

Materials and methods
Study area and sites
Field sampling was carried out in the vicinity of
Noyabrsk city, 63°15¢ N, 74°30¢ E, at the border of
north and middle taiga of West Siberia. The studied
place, Siberian Ridges (Sibirskiye Uvaly) is a large,
slightly lifted (10100 m above surrounding territories) upland formed mainly by sands and sand-clayish
matrix. Siberian Ridges are surrounded by raised bogs,
partly with permafrost forms of mesorelief (palsas).
These bogs are sparsely covered by dwarf Scotch pine
(Pinus sylvestris L.). The vegetation of the upland is
more diverse: most of territory is covered by lichen
woodlands dominated by larch (Larix sibirica Ledeb.)
and pine with patches of birch forests in lowlands,
slashes and burned places. The upland is crossed by
flat valleys of small rivers belonging to the Pur river
basin; forests along rivers are more diverse and include
Siberian pine (Pinus sibirica Du Tour), Siberian fir
(Abies sibirica Ledeb.) and spruce (Picea obovata Ledeb.). Lowland olygomesothrophic bogs are formed in
numerous oxbow lakes [Smolentsev, 2002]. Anthropogenically disturbed landscapes include burned places
and abandoned sand pits of different age.
Spider sampling was carried out in all types of
ecosystems available in the Noyabrsk surroundings.
Natural habitats were: raised permafrost palsa bog (Ta-
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ble 1, site BR), lowland bog (BL1), floodplain Siberian
pine and Siberian fir forest on the banks of the YangaYakha river (FF) and primeval lichen pine forest (FP)
on grey podzolic soil, undisturbed by fire and other
anthropogenic stress for at least 100 years.
Several natural habitats were arranged into drainage series (catena): from lichen pine forest (FTR1)
very similar to FP, through the sites of the Siberian and
Scotch pine forest with different levels of soil moisture
(FTR2, FTR3) to the lowland bog in the oxbow lake of
the small Velkh-Pelkh-Yakha River (BL2).
The set of anthropogenically disturbed ecosystems
included another catena along the slope of the sand
quarry. This series begun at the same place as the series
mentioned above but ran in the opposite direction. The
forest on the upper (eluvial) position (G50) was burned
about 50 years ago. A sparse lichen pine-birch forest
with bush story composed of Juniperus sp. and Betula
rotundifolia (Spach.) on sod-podzolic soil was formed
at this site. Transitional positions with young birch
trees, rosebay (Chamerion angustifolium L.) and turfs
of woodreed (Calamagrostis epigejos L.) on sandy soil
(Q5TR1, Q5TR2, Q5TR3) were consequently situated
downward along the slope (510º) of a flattened sand
pit abandoned in 1994. The bottom (accumulative)
position of this catena was at the shore of a little
ephemeral lake with hygrophilous vegetation (Q5AC).
The length of each catena was about 300 m, distances
between adjacent positions were approximately 50 m.
Other investigated sand quarries varied by their age
of abandoning. The sand pit Q1 was abandoned in
1998, one year before sampling. This site was situated
at the middle part of the slope (like Q5TR2). In quarry
Q10 was overgrown with 1015 years old pines. The
quarry Q20, on loamy soil, was abandoned 20 years
ago; the forest regrowth was represented mainly by
birch.
Recently burned place, G10, was the patch of larchpine forest burned away by crown fire in 1992. The
vegetation at this place was on the initial stage of
recovering. Among burned snags, rapidly growing birches and small pines appeared. The soil was covered by
dense layer of green moss with patches of woodreed
and Vaccinium vitis-idaea L.
Thus, the sites sampled formed several series of
ecosystems differing by their successional stages. Postfire series included sites G10 (10 years)  G50 (50
years)  FP (more than 100 years). Sandpit series included quarry Q1 (14 years)  Q5TR2 (510 years) 
Q10 (1015 years)  Q20 (20 years and more). In
addition, we directly monitored changes in arthropod
communities during early succession by sampling sites
G10 and Q1, as well as control sites, during 4 consecutive seasons.
Sampling
Epigeic arthropods were sampled in 19992002
once a year. Sampling sessions lasted 10-17 days during the period of maximum spider activity (from early
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July to late August). Each site was samples during at
least two consecutive years. Spiders were collected
using Barbers pitfall traps. The traps were made of
plastic cups 6.5 cm in diameter and 8 cm deep. Ten or
twenty cups were placed in each habitat studied. The
number of traps and the exposition time were equal in
all habitats during one season. Overall, during about
6000 trap-days more than 600 specimens of spiders
were collected. Some additional data were gathered in
2002 at oil extraction sites adjoining the study area.
Taxonomic status and Latin names of spiders are given
according to K.G. Mikhailovs catalogue [1997] and
The World Spider Catalog by N. Platnick [2012]. Statistical analysis was made using ECOS 1.3 [Azovskiy,
1993] and PAST 1.74 [Hammer et al., 2001] packages.
For cluster analysis, quantitative version of Jaccard
coefficient and clustering by unweighed pair group
method (UPGMA) were used.

Results and discussion
Spider fauna
In total, 58 spider species from 25 genera belonging to 11 families were found in Noyabrsk surroundings. Most diverse families were Lycosidae (18 species, 5 genera), Gnaphosidae (16 sp., 5 gen.) and
Linyphiidae (12 sp., 6 gen.). Other families were represented by 13 species from 12 genera (Table 1).
Majority of species are widely distributed and have
Transholarctic of Transpalaearctic ranges. Lycosidae
and Gnaphosidae dominated by abundance, whereas
Linyphiidae had considerably lower density. This can
be partly explained by low mobility of these spiders.
According to Marusik and Koponen [2005] method
(see above), the total diversity of spiders in Noyabrsk
surroundings may be estimated as 125180 species.
This confirms that north taiga ecosystems are extremely poor in comparison with neighboring forest-tundra
and middle taiga zones [Lyubechanskii, 2002; Striganova, Poryadina, 2005].
Several taxa of spiders were found in 2002 beyond
the main study area, in sedge grass moors and their
derivatives, and oil well pads artificially made of sand
and situated among these moors [Sedykh, 2005]. These
habitats were situated 2030 km north-east of Noyabrsk. Among newly found species five belonged to flatbellied spiders (Drassodes pubescens (Thorell, 1856),
Gnaphosa microps Holm, 1939, Haplodrassus cf. silvestris (Blackwall, 1833), Micaria alpina L. Koch,
1872, Zelotes longipes (L. Koch, 1866)) and only one
to wolf spiders: Pardosa agrestis (Westring, 1861)
(?plumipes (Thorell, 1875)). We therefore can conclude that gnaphosid spiders are more hygrophilous
than wolf spiders in West Siberian north taiga, and are
more closely connected with grass moors than with
moss bogs. In addition to species mentioned above,
Xysticus cf. sabulosus (Hahn, 1832) (Thomisidae) was
found in extremely warm and dry habitat of degraded
pine forest near the permanently burning gas flare.
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Table 1. The distribution of spiders in studied sites. Mean dynamic density (ind./100 trap days) for 19992002 are given. For site indexes see Study area and sites.
Òàáëèöà 1. Ñðåäíÿÿ ñóììàðíàÿ äèíàìè÷åñêàÿ ïëîòíîñòü ïàóêîâ â èçó÷åííûõ áèîòîïàõ îêðåñòíîñòåé Íîÿáðüñêà. Îáîçíà÷åíèÿ áèîòîïîâ ñì. â ðàçäåëå Study area and sites.

150
I.I. Lyubechanskii

Erigone sp.

Erigone dentipalpis (Wider, 1834)

Agroeca brunnea (Blackwall,
1833)
Pardosa paludicola (Clerck,
1758)
Gnaphosa lucifuga (Walckenaer,
1802)
Pardosa bifasciata (C.L. Koch,
1836)
Pardosa cf. schenkeli (Lessert,
1904)
Erigone remota L. Koch, 1869

Zelotes subterraneus (C.L. Koch,
1833)
Crustulina guttata (Wider, 1834)

Lepthyphantes cf. alacris
(Blackwall, 1853)
Evarcha sp.

Agyneta gulosa (L. Koch, 1869)

Alopecosa cuneata (Clerck, 1758)

Xerolycosa sp.

Zelotes sp.

Gnaphosa lugubris (C.L. Koch,
1839)
Pachygnatha clercki Sundevall,
1823
Pirata insularis Emerton, 1885

Pardosa eiseni (Thorell, 1875)

Micaria silesiaca L. Koch, 1875

BR

0.4

BL1

0.2

BL2
0.4

0.8

0.8

FTR3
0.4

FTR2
0.4

0.8

FP
0.6

0.9

FF
0.7

0.7

0.4

G10

FTR1

Post-fire

0.6

0.6

G50

Forests

Q1
0.4

0.4

0.5

0.5

Sand quarries

0.6

0.3

0.3

Q5TR2

Bogs
Q5TR1

Q5EL

Anthropogenically disturbed ecosystems

0.8

Q5TR3

Natural ecosystems

Q5AC

Species

Q10
0.6

0.6

Totla density
0.4

0.4

0.4

0.4

0.5

1

1

1

1

1

1

1

0.6
0.6

2

1
0.6

0.6

1

1

0.6
0.6

1

1

2

2

0.7

0.7

0.7

0.7

1

1

0.8
0.8

1

1

1

2

0.8

0.8

0.9

1.0

No. of inhabited
sites

Q20

Table 1 (continued).
Òàáëèöà 1 (ïðîäîëæåíèå).
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Table 1 (continued).
Òàáëèöà 1 (ïðîäîëæåíèå).
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Distribution of spiders among habitats
In further analysis we used 51 spider species
found at the main study sites (Table 1). The
overall abundance of spiders was positively correlated with the number of habitats occupied by
certain species (r = 0.82, p < 0.05). However,
the most abundant species did not occupy the
maximum number of habitats. This suggests the
presence of both eurytopic and stenotopic spiders among dominating species. The most eurytopic species, Zelotes clivicola, inhabited 9 studied sites from 18 (5 natural and 4 disturbed).
Another eurytopic species, Xerolycosa nemoralis was recorded in habitats disturbed only (7
sites).
Thirty-eight spider species were recorded in
natural habitats (on average 8.0 ± 1.0 species
per site) and 22  in antropogenically disturbed
(4.3 ± 0.4 species, p = 0.002). On the contrary,
carabid beetles have higher abundance and species richness in disturbed ecosystems of north
taiga [Lyubechanskii, 2002].
Different spider species predominated in natural (Pardosa saltuaria and Gnaphosa lapponum) and disturbed ecosystems (Xerolycosa nemoralis). On average, the dynamic density of spiders was slightly higher in natural habitats than
in disturbed ones, but the difference was not
significant (p=0.2). The difference becomes significant if only epigeic spiders of Lycosidae and
Gnaphosidae families are taken into account.
Proportions of spider families differed in natural and changed habitats, both in number of
species and in abundance. In both types of habitats wolf spiders formed about 1/3 of species
richness. In natural ecosystems, Lycosidae and
Gnaphosidae formed almost a half of the total
species richness, and only about 1/6 of species
belonged to other eight families. In anthropogenically changed habitats the number of species from Gnaphosidae and Linyphiidae decreased, whereas the contribution of species from
less diverse families increased. The abundance
of spiders of different families followed generally the same pattern. Representatives of the 8
less diverse families and Linyphiidae played main
role in disturbed habitats. In natural habitats
80% of abundance was formed by wolf and flatbellied spiders.
Rank distributions of species abundance were
similar in native and disturbed ecosystems. The
distributions could be described with geometric
and broken-stick models (p<0.0001). However,
the anthropogenic distribution had shorter
tail of rare species. This distribution could be
described with logarithmic and lognormal distributions (p<0.001), though this model was not
applicable to the species rank distribution in
natural ecosystems (p>0.4) (Fig. 1).
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Fig. 1. Rank distributions of spider species in natural and
anthropogenically disturbed habitats.

Thus, the random component including non-epigeic spider species (grass and trees inhabitants) was represented equally in natural and disturbed ecosystems.
The abundance of typical epigeic spiders was several
times lower in anthropogenically changed sites than in
undisturbed habitats.
Cluster analysis divided studied spider populations
into five main groups (Fig. 2). The most distinct site
was the floodplain forest (FF), with characteristic hy-
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grophilous species. Other sites were divided into several anthropogenic and native groups. One Anthropogenic set consisted of burned forest G10, and
all types of quarries except overmoist ones (upper positions of Q5, Q1, Q10 and Q20). Communities of wet
habitats Q5AC and Q5TR3 were relatively closer to
hygrophilous community of wet natural habitats. Natural sites could be divided into lowland bogs (BL1,
BL2) and wet forest FTR3, and raised bogs (BR) together with pine forests on sandy soil (FP, FTR1, G50).
We compared the constant part of the spider population in the same way, e.g. using for analysis only 24
species which were caught during two or more years of
consecutive sampling. The same site differentiation was
obtained varying only in absolute values of similarity
coefficients. Thereby, anthropogenic disturbance of
habitats affected the structure of spider populations
much more than natural genesis of communities within
xero- or hydroseries [Razumovskiy, 1981].
Succession of spider communities of the newly
abandoned sand quarries
From the first to the fifth year after abandonment of
the sand quarry, species richness of spiders increased
from one to six species (Table 2). Overall dynamic
density changed in the same way (from 6.7 to 22.8
specimens per 100 trap-days). Simultaneous sampling
in a slightly older sand pit Q5TR2 (58 years after
abandonment) revealed similar number of species with
somewhat lower density (up to 8 specimens per 100
trap-days), and synchronic decrease in species richness
and abundance in year 2000, probably related to hot
and dry weather. Xerolycosa nemoralis, ubiquist species for the north taiga degraded ecosystems, predominated in both sites. Spider population and species composition seemingly did not stabilize during 58 years
of initial primary succession. In contrast, carabid populations became stable already after 35 years after the
quarry was abandoned. After this period there was no
Table 2. Changes in the species richness and dynamic density of spiders in sand quarries during early successional
stages.
Òàáëèöà 2. Èçìåíåíèÿ âèäîâîãî áîãàòñòâà è
äèíàìè÷åñêîé ïëîòíîñòè ïàóêîâ íà ïåñ÷àíûõ êàðüåðàõ
íà ðàííèõ ñòàäèÿõ âîññòàíîâèòåëüíîé ñóêöåññèè.

Fig. 2. Similarity of spider communities in natural and disturbed habitats. Habitat indexes see in text.

Quarry
Q1, number of
species
Q1, dynamic
density, ind. per
100 trap-days
Q5TR2, number
of species
Q5TR2, dynamic
density, ind. per
100 trap-days

1999

Year
2000
2001

2002

1

0

3

6

6.7

0

10

3

1

5

22.8
no
data

4.3

0,63

7.8

no
data

I.I. Lyubechanskii
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Table 3. Species richness and mean dynamic density of spiders in the series of sand quarries of different age.
Òàáëèöà 3. Âèäîâîå áîãàòñòâî è äèíàìè÷åñêàÿ
ïëîòíîñòü ïàóêîâ â ðÿäó ïåñ÷àíûõ êàðüåðîâ ðàçíîãî
âîçðàñòà.

Quarry
Age, years
Number of
species
Mean dynamic
density, ind. per
100 trap-days

Q1
1
year

Q5
5
years

Q10
10
years

Q20

4

7

4

3

6.0

3.1

5.0

8.0

20 years

difference between Q1 and Q5 in carabid community
structure [Lyubechanskii, 2002].
Longer temporal consequences of quarries aged from
1 to 20 years demonstrated a moderate decrease in
species diversity along with an increase in the total
density of spiders (Table 3). This suggests that speciespoor spider communities with specific composition and
low density (ca. 3 times lower than in natural pine
forests) are formed in the abandoned sand quarry after
1520 years of the primary succession. The critical
stage of succession is seemingly the period when growing trees determine the type of the remediating forest
(coniferous or deciduous) with corresponding features
of litter layer. This stage usually takes place about
approximately 10 years after the beginning of the reforestation. As in carabid communities, araneocenoses
of oldest quarry are still dramatically different from the
native forest communities [Lyubechanskii, 2002]. However, middle successional stages are favorable for carabids (species richness and abundance are higher than in
native ecosystems) but not for spiders.
Spider and carabid populations of burned sites
In control unburned pine forest (FP) epigeic fauna
was represented nearly entirely by Lycosidae and Gnaphosidae spiders (57 species were present every year).
Spider density was at maximum in this site (47.7 specimens per 100 trap-days in year 2000). In contrast, the
density of carabids was extremely low in this habitat:
only 1 specimen of Carabus canaliculatus Adams, 1812
was found during 4 seasons of trapping. Such spiderto-carabid density ratio is typical for dry sparse lichen
pine forests of the study area. In two similar forests
[Mordkovich et al., 2006], five species of spiders were
collected (4 species in each site) but carabids were
absent.
In the fire-site G10 spiders appeared in significant
numbers only in 2002, at the tenth year after fire. Most
abundant species was Xerolycosa nemoralis (typical
for disturbed habitats, especially dry quarries). The
colonization of the newly burned forests by widespread
and ecologically flexible spider species was reported
by Moretti et al. [2004] for deciduous forests of Swiss
Alps. Dominance of carabids or spiders in the fire-site

G50 changed from year by year. In total, 12 species of
carabids but only 6 species of spiders were recorded.
Abundant spider species were the same as in unburned
forest (Gnaphosa muscorum, Alopecosa aculeata), but
Gnaphosa lapponum dominating in FP was absent in
G50. Spiders demonstrated the same trend as oribatid
mites [Andrievskiy, Yakutin, 2012]: even after 50 years
of post-fire succession spider communities only partly
resembled those of zonal ecosystem.
In general, spiders preferred more structurally complex environments than carabids. In north taiga Araneae usually inhabit places with thick lichen vegetation,
under the forest canopy and/or with moist soil. Carabids are more abundant and diverse in open landscapes
with bare soil both in dry or moist places.

Conclusion
We can conclude that epigeic spider communities
of north taiga are considerably less flexible than carabid communities, and less tolerant for such anthropogenic stresses as forest fires or soil disturbance (sand
quarries). The formation of the typical zonal communities in both taxocenes is a very slow process taking
more than 50 years. However, carabid communities of
intermediate successional stages are forming faster than
those of spiders, and have higher biological diversity
than in climax ecosystems. The spider density and species richness in climax ecosystems are considerably
higher than in carabid communities of the same sites.
These patterns in the composition of spider and carabid communities may be explained in two ways: different preferences toward particular type of field layer
vegetation, and competitive interactions between two
dominating groups of predatory arthropods.
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