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Effects of intensive fire on the ground-living spider
(Araneae) fauna of a pine forest

AdheKT MHTEHCMBHOIO NoXapa Ha Ha3eMHyHo chayHy
naykoB (Araneae) B COCHOBOM necy
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ABSTRACT. Ground-living spiders were collected using pitfall traps in southern Finland, during
autumn 1997, in a totally burned pine forest three months after the fire. The species found included
both typical forest species, e.g., Tapinocyba pallens and Tenuiphantes mengei, and also some
pioneer species, like Agyneta rurestris. During the following summer, the total number of
specimens was higher at the burned (55 ind./trap/season) than at the control site (36 ind./trap/
season). Also, the species richness was higher at the burned (38 species) than at the control (34) site.
The total percentage values for Linyphiidae and Lycosidae were 59.4% and 32.5% at the burned site
and 86.7% and 2.3% at the control site, respectively. Xerolycosa nemoralis (11.9%) was the most
abundant species at the burned site, and Centromerus arcanus (16.1%) was most abundant at the
control site. Tapinocyba pallens was the second most abundant species at both sites (11.1% and
15.8%). Abundant species found only at the burned site included Xerolycosa nemoralis, Pardosa
riparia, Euryopis flavomaculata and Agyneta rurestris.

PE3IOME. HazemHble nmayku coOMpaInch NOYBEHHBIMHU JIOBYIIKAMH B HOJHOCTBIO BBITOPEBIIEM
COCHOBOM JIeCy uepe3 3 Mecsina rmocie rnoxapa ocensio 1997 rona B 1oxxuoit @unsaanu. Codpan-
HbII MaTepuas BKIIFOYal KaK THITHYHbBIE JIECHBIC BUbI, Hanipumep, Tapinocyba pallensn Tenuiphantes
mengei, TaK 1 HEKOTOPBIE MHOHEPHBIE BUJIBI, TAKHE KaK Agyneta rurestris. B TedeHun ciieyronero
neta o01iee KOJIMYECTBO MAyKOB OBUIO BBILIE B BEITOPEBILEM Jiecy (55 9K3./T0BYIIKA/CE30H), YeM Ha
KOHTPOJIHOM y4acTke (36 9k3./10By1ika/ce30H). Takxke BuioBoe pazHOOOpa3ue ObLIO BbILIE HA
BBITOpeBIIeM y4acTke (38 BHIOB), yeM Ha KOHTposbHOM ydactke (34). [IpouenT Linyphiidae u
Lycosidae 6611 59,4% u 32,5% Ha BeITOpeBIIeM yuacTke U 86,7% 1 2,3% Ha KOHTPOJILHOM y4acTKe
COOTBETCTBEHHO. Xerolycosa nemoralis (11,9%) Oblna Hanbosee MacCOBBIM BHJIOM HA BEITOPEB-
mem, a Centromerus arcanus (16,1%) Ha KOHTponbHOM yuacTkax. Ilapinocyba pallens Oblna
BTOPBIM HanboJiee MacCOBBIM BUIOM Ha obomnx ydacTkax (11,1% u 15,8%). MaccoBsiMu BUamMH,
00Hapy’KEHHBIMH TOJIBKO Ha BBITOPEBIIEM Y4acTke, Obutn Xerolycosa nemoralis, Pardosa riparia,
Euryopis flavomaculata w Agyneta rurestris.
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Introduction mental stress, as for example is the biota of
Mediterranean-type ecosystems where fires are

Fires occur in the Holarctic taiga forestzone  a frequent occurrence [e.g., Stamou, 1998].
relatively infrequently and the fauna living there ~ Forest fires are rare and small in Finland, main-
is probably not pre-adapted to such environ- ly due to active fire control. This is in contrast to
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the situation in the boreal taiga, both in Russia
and Canada where large areas of forest are
destroyed by fire each year. Therefore for Fin-
ish spiders, there is little information regarding
the effects of forest fire and their post-fire suc-
cession. Huhta [1971] studied succession after
prescribed burning, and Koponen [1988, 1989,
1995] the effects of natural fire in Finnish Lap-
land. A large forest fire in 1997 destroyed ap-
proximately 150 hectares of forest in Tammela,
south-west Finland. In this paper, the effects of
this fire on the ground-living spider fauna are
presented.

Material and methods

The study area is situated in Tammela, Rii-
hivalkama, east of the Torronsuo National Park
(Finnish Grid 27°E: 6740:323); c. 60°44°N, 23°
45°E (Fig. 1). The study site is a dry gentle slope
with young pine trees (diameter 20 cm or less).

The forest was burned in early June (9—10th).
It was totally burned: all mosses, lichens and
vascular plants were destroyed, and dead pines
were still standing in autumn 1997, but these
were cut down and removed in May 1998. Under
the 2—-5 mm thick layer of ash and charcoal there
was a humus layer, but locally only mineral soil.
During autumn 1997 and early summer 1998
the study site was an open, black and hot envi-
ronment. The distance from non-burned forests
to the study site was at least 150 m.

Ground-living spiders were studied three to
four months after the fire. Twenty-four pitfall
traps with ethylene glycol and detergent (mouth
diameter 70 mm, with covers) operated there
from 12 September—7 October 1997. The fol-
lowing summer, ten similar traps were placed in
the burned site and ten in a control site approx-
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Fig. 1. Location of the study area (Tammela) in
southwestern Finland.

Puc. 1. Pacnionoskenue mecra uccienosanuii Tamme-
la) B toro-3anaHoil OUHISHIUY.

imately 300 m from the burned site. The study
period in 1998 was 9 May—27 September. Cov-
erage of ground and field layer vegetation was
estimated around traps (Table 1). The spiders
collected, which are deposited in the Zoologi-
cal Museum, University of Turku, consisted of
about 960 specimens.

Results

Post-fire autumn

The spiders trapped three to four months
after the fire, autumn 1997, are shown in Table 2.
Altogether, 16 species were found. Tapinocyba
pallens (O. Pickard-Cambridge, 1872) was
clearly dominant, and Tenuiphantes mengei
(Kulczynski, 1887) and Agyneta rurestris (C.L.
Koch, 1836) were also abundant. The number of
individuals caught (0.11 ind./trap/day) is rela-
tively low; probably due to both the destructive
effect of the fire and the late collecting period.

Table 1.

Ground and field layer vegetation at burned and control sites.

Tabnuua 1.

HasemHas pacTUTenbHOCTb BbIFOPEBLUErO U KOHTPOMBbHOMO Y4aCTKOB.

Species

Sites Coverage %
Burned site, September 1997 <1% —
Burned site, 9 May 1998 <1% —
Burned site, 15 July 1998 10%

Burned site, 13 September 1998 20%
Control site, 1998 100%

Epilobium angustifolium, Ceratodon moss
E. angustifolium, Ceratodon moss
Pleurozium and Dicranum moss, Linnaea borealis,

Trientalis europea, Vaccinium vitis-idaea, V. myrtillus, etc.
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Table 2.

Spiders trapped at the burned site in autumn 1997.

Tabnuua 2.

Maykn, cobpaHHble Ha BbIFOPEBLLEM yYacTKe oce-
Hbto 1997 ropa.

Species Numbers

Tapinocyba pallens (O. Pickard-Cambridge, 1872) 11
Tenuiphantes mengei (Kulczynski, 1887)
Agyneta rurestris (C.L. Koch, 1836)

Agroeca proxima (O. Pickard-Cambridge, 1871)
Pardosa lugubris (Walckenaer, 1802)

Trochosa terricola Thorell, 1856

Porrhomma pallidum Jackson, 1913

Gnaphosa bicolor (Hahn, 1833)

Haplodrassus signifer (C.L. Koch, 1839)

Zora spinimana (Sundevall, 1833)

Xerolycosa nemoralis (Westring, 1861)
Crustulina guttata (Wider, 1834)

Silometopus elegans (O. Pickard-Cambridge, 1872)
Walckenaeria cucullata (C.L. Koch, 1836)
Centromerus arcanus (O. Pickard-Cambridge, 1873)
Oryphantes angulatus (O. Pickard-Cambridge, 1881
Linyphiidae spp. (juv.)

Total: 16 species
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Additional species collected only by hand-
collecting from the burned forest floor during
the post-fire autumn period were: Alopecosa
sp., Gnaphosa muscorum (L. Koch, 1866),
Metellina segmentata (Clerck, 1757), Robertus
scoticus Jackson, 1914, Steatoda phalerata
(Panzer, 1801), Erigone atra Blackwall, 1833
and Agyneta gulosa (L. Koch, 1869). For au-
tumn 1997, the total number of species from the
burned forest floor was 23.
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Table 3.
Composition of the spider fauna at the burned and
control sites, 1998 (ten traps at each site).
Tabnuua 3.
CTpykTypa chayHbl NayKoB Ha BbIrOPEBLUIEM U KOH-
TponbHOM y4yacTkax, 1998 rog (10 nosywek Ha
obounx yvacTtkax).

Burned Control

Species number 38 34
Linyphiid species (and %) 20 (52.6%) 22 (64.7%)

Lycosid species (and %) 7 (18.4%) 2 (5.9%)
Individual number 539 354
Ind./trap/day 0.37 0.24
Linyphiidae % of all ind. 59.4% 86.7%
Lycosidae % of all ind. 32.5% 2.3%
Theridiidae % of all ind. 4.3% 1.4%
Gnaphosidae % of all ind.  2.2% 1.1%

The following summer

The general structure of spider communi-
ties found at the burned and the control sites
during summer 1998 is shown in Table 3. The
numbers of species and individuals in the pitfall
traps were higher at the burned site. The num-
ber of linyphiid species was almost the same at
the burned (20 species) and at the control (22)
site, but markedly more lycosid species (seven)
were trapped at the burned than at the control
(two) site. In individual numbers, Lycosidae
was clearly more abundant at the burned (32.5%
of all specimens) than at the control (2.3%); the
same trend was found for Theridiidae and Gna-
phosidae. The most numerously trapped family

Table 4.

The most abundant species at the burned site, 1998 (individual number and percentage of all identifiable

specimens).

Tabnuua 4.

Camble mMaccoBble BMAbl Ha Bbiropesllem yyacTke, 1998 roa (konuuectBo ocober 1 NpoueHT Bcex

onpeaenumelx ocoben).

Species Individuals Percentage
Xerolycosa nemoralis (Westring, 1861) 29 11.9
Tapinocyba pallens (O. Pickard-Cambridge, 1872) 27 11.1
Alopecosa pulverulenta (Clerck, 1757) 25 10.3
Pardosa riparia (C.L. Koch, 1833) 24 9.9
Euryopis flavomaculata (C.L. Koch, 1836) 21 8.7
Agyneta rurestris (C.L. Koch, 1836) 21 8.7
Pardosa lugubris (Walckenaer, 1802) 15 6.2
Centromerus arcanus (O. Pickard-Cambridge, 1873) 9 3.7
Diplostyla concolor (Wider, 1834) 8 3.3
Tenuiphantes mengei (Kulczynski, 1887) 7 2.9
Zora nemoralis (Blackwall, 1861) 5 21
Haplodrassus soerenseni (Strand, 1900) 4 1.7
Trochosa terricola Thorell, 1856 4 1.7
Porrhomma pallidum Jackson, 1913 4 1.7
Total: (identifiable) individuals 243
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Table 5.

The most abundant species at the control site, 1998 (individual number and percentage of all identifiable

specimens).

Tabnuua 5.

Camble MaccoBble BUAbl Ha KOHTpPONbHOM yyacTke, 1998 rog (konmyecTBo ocoben 1 NpoueHT Bcex

onpenenvMMbix ocoben).

Species Individuals  Percentage
Centromerus arcanus (O. Pickard-Cambridge, 1873) 44 16.1
Tapinocyba pallens (O. Pickard-Cambridge, 1872) 43 15.8
Agyneta cauta (O. Pickard-Cambridge, 1902) 20 7.3
A. conigera (O. Pickard-Cambridge, 1873) 17 6.2
Diplocentria bidentata (Emerton, 1882) 13 4.7
Walckenaeria antica (Wider, 1834) 13 4.7
Diplostyla concolor (Wider, 1834) 11 4.0
Zora nemoralis (Blackwall, 1861) 11 4.0
Bathyphantes parvulus (Westring, 1851) 9 3.3
Tenuiphantes tenebricola (Wider, 1834) 9 3.3
Alopecosa aculeata (Clerck, 1757) 8 29
Walckenaeria cucullata (C.L. Koch, 1836) 8 29
Minyriolus pusillus (Wider, 1834) 7 2.6
Cryphoeca silvicola (C.L. Koch, 1834) 5 1.8
Neon reticulatus (Blackwall, 1853) 5 1.8
Robertus lividus (Blackwall, 1836) 5 1.8
Total: (identifiable) individuals 274

at both sites was Linyphiidae: 86.7% at the
control and 59.4% at the burned site.

The most abundant species at both sites are
shown in Tables 4-5. Xerolycosa nemoralis
(Westring, 1861) (11.9%), Tapinocyba pallens,
Alopecosa pulverulenta (Clerck, 1757), Par-
dosa riparia (C.L. Koch, 1833), Euryopis fla-
vomaculata (C.L. Koch, 1836), Agyneta rures-
tris and Pardosa lugubris (Walckenaer, 1802)
were the dominant species at the burned site
(Table 4). In unburned forest at the control site,
Centromerus arcanus (O. Pickard-Cambridge,
1873) (16.1%), Tapinocyba pallens, Agyneta
cauta (O. Pickard-Cambridge, 1902), 4. conig-
era (O. Pickard-Cambridge, 1863), Diplocen-
tria bidentata (Emerton, 1882), Walckenaeria
antica (Wider, 1834), Diplostyla concolor
(Wider, 1834) and Zora nemoralis (Blackwall,
1861) were the dominants (Table 5). Interest-
ingly, Tapinocyba pallens was the second most
abundant species both at the burned and the
control site, and it was the most abundant spe-
cies at both sites during the spring — early
summer (9 May-9 June) trapping period. Abun-
dant species found only at the burned site in-
cluded Xerolycosa nemoralis, Pardosa ripar-
ia, Euryopis flavomaculata and Agyneta rures-
tris.

The number of individuals caught (0.37 and
0.24 ind./trap/day at the burned and control
sites, respectively) is markedly higher than found
during the first post-fire autumn at the burned
site (0.11).

Discussion

The number of spider species found at the
burned site three to four months after the fire
was rather high: 16 in the traps and seven addi-
tional by hand-collecting. Whether some of
these spider species had survived the fire is
uncertain. Some relatively stationary inverte-
brates were caught in the traps during autumn
1997; these included an earthworm, some gas-
tropods, millipedes, and also female coccids.
Atleast some of these seem to have survived the
fire, e.g., under large stones or deep in the soil
[see also McKay, 1979; Koponen, 1989; Punt-
tila et al., 1994]; the same may also be true for
some spiders. On the other hand, a great num-
ber of'silk lines were seen on the burned ground,
indicating that spiders may have ballooned into
the site. Of the species found, especially Agyn-
eta rurestris and Erigone atra are known to be
pioneer species [e.g., Merrett, 1976; Winter et
al., 1983; Koponen & Niemeld, 1994].
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In a study in a Finnish Lapland mountain
birch forest, significantly more spider speci-
mens were caught using pitfall traps at the
control site than at the burned site during the
first, and three subsequent post-fire summers
[Koponen, 1995]. This is in contrast to the data
presented here. Similar trends to those in the
present study were found for both species rich-
ness and individual numbers, in subarctic conif-
erous forests of northern Canada [Koponen,
1993]. The high (activity) abundance of spiders
at the present burned site is mainly due the large
numbers of Lycosidae caught in the open, warm
habitats [cf. Koponen ef al, 1975; Schaefer,
1980; Koponen, 1993].

The most abundant species at the burned
site, Xerolycosa nemoralis, has been found in
Finland, for example, in heavily polluted barren
lands [Koponen & Niemeld, 1994] and dried
peat bogs [Koponen, 1979]. Thus it seems to be
a colonizer of open, dry and warm areas. In-
terestingly, X. nemoralis was not abundant in a
burned pine forest in northern Germany, but
was more common in young pine plantations
[Schaefer, 1980]. The dominant lycosid at that
burned site was Pardosa lugubris [Schaefer,
1980], which was also among the most abun-
dant species in the present study.

The abundant species at the control site are
typical forest-floor dwellers [cf. Huhta, 1971],
although some of them have previously also
been found at burned sites. This is particularly
true for Tapinocyba pallens, which has often
been found soon after the fire, as was the case
here [e.g., Huhta, 1971; Hauge & Kvamme,
1983; Koponen, 1988].

The spider community in the burned forest
clearly differed from that in the natural forest
during the first post-fire summer. It consisted of
a combination of pioneer species, eurytopic
and/or thermophilous species, and some typical
pine forest species.
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