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Abstract

JUNKER E.A., Ratsceker U.M., Rot M.: Impacts of silvicultural practicc on the ground living-
spider community (Arachnida: Arancac) of mixed mountain forests in the Chicmgau Alps (Ger-
many). In Gaipos P., PEkAR S. (cds): Proccedings of the 18th Europcan Colloquium of Arachno-
logy, Stara Lesna, 1999. Ekolégia (Bratislava), Vol. 19, Supplement 3/2000, p. 107-117.

Investigations of long-term cffects of clear-cutting, as well as slight and heavy shelterwood cut-
ting, on soil-dwelling spiders werc carried out in the mixed mountain forcst of the Bavarian Alps.
The cxperimental design included 4 plots (cach of 0.5 ha): a control arca (0) without intcrven-
tion, and three plots, submitted in 1976 to diffcrent degrees of canopy opening. Slight (30) or
heavy (50) shelterwood cutting resulted in a 30 or 50% reduction of basal arca. On the clcar-cut
arca (100) trecs were completely removed. On cach variant a subplot was fenced (Z) subscquen-
tly to silvicultural practice in order to prevent cattle and deer from entering. Spiders were collec-
ted 22 ycars after the management by pitfall traps (PT: n=9) from April 1998 to April 1999.

A total of 9750 spidcrs (97 specics, 19 familics) was collected, among them 23 Arancae listed in
the Red Data Book of Germany and/or Bavaria. Small-sized specics of Linyphiidac dominated
the spider fauna on cach plot. The portion of Lycosidac increased with increasing shelterwood
cutting and rcachcd maximum valucs (18.9%) on 50. The spider community reachced its maxi-
mum biodiversity on clear-cuts, while the number of specimens as well as the biomass was lowest
at these sitcs. Highest numbers of specimens were found on the unfenced slightly-cut shelterwo-
od plot (30), and the highest biomass on the unfenced plot of hcavily-cut sheltcrwood (50). The
Quoticnt of Similarity (QS), according to Soerenscn, decrcased with increasing shelterwood cut-
ting and was lowest between 0/Z and 100/Z. The highest similarity was rcachcd between fenced
and’unfenced plots of the same intensity levels of forestry practice, as well as between the control
arca (0) and 30% shcltcrwood cut (30, 30/Z). Using niche width calculations 15 spider species
werc identificd as being characteristic of the clcar-cuts (Gnaphosidac: Gnaphosa bicolor, Liocra-
nidac: Agroeca brunnea, Linyphiidac: Agyneta ramosa, Ceratinella brevis, Gongylidiellum lateb-
ricola, Lepthyphantes flavipes, Lepthyphantes mansuetus, Lepthyphantes mengei, Micrargus her-
bigradus, Pocadicnemis pumila, Walckenaeria atrotibialis, Walckenaeria antica, Zoridac: Zora
nemoralis) and the heavily-cut shelterwood (Linyphiidac: Diplocephalus picinus, Lycosidac: 4lo-
pecosa taeniata). In addition Micrargus apertus was recorded for Bavaria for the first time.
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Introduction

With respect to sustainable land use concepts in agriculture and forestry high priority is
attached to maintaining the ecological integrity of ecosystems. In contrast to agricultural
land use systems the effects of silvicultural methods on key biotic processes of ecosystem
functioning are largely unknown today, apart from the clear-cutting system, fire application
and mineral fertilisation (BEAUDRY et al., 1997; HurTo, 1995; PaqQuiN, CoDERRE, 1997;
STADDON et al., 1998). In this context measures for the regeneration of stands are particu-
larly interesting, with the natural regeneration obtaining a high ranking, and not only for
economic reasons (OTT0, 1994). Regarding the Central European stands that have been
mainly grown as high forests, natural regeneration can be controlled especially by opera-
tions in the shelterwood (MosanpL, 1991).

One of the most important faunistic key factors of ecosystem functions and processes
operating in forests are predatory arthropods (e.g. NYFFELER, 1982). Species diversity, high
abundance, and their sensitivity to alterations of environmental parameters designate the
ground-living Araneae as a suitable indicator group (RATSCHKER, ROTH, 1999).

The objective of this study consisted in assessing long-term effects of silvicultural prac-
tices of canopy density regulation (clear cutting, removal of 30 or 50% of the stand basal
area) on spider assemblages and other predatory arthropods (JUNKER, ROTH, 2000). Mon-
tane mixed forest systems were selected as investigation areas in the upper Bavarian lime
alpine, which are endangered by an impoverishment of tree species composition (decline of
fir) and the absence of natural regeneration (e.g. BURSCHEL et al., 1990; BERNHART, 1988,
1990).

Material and methods

The assessment of thc Arancac community was performed on four NW-cxposcd forest plots (71 x 71 m) in
the Chiemgau Alps in 1998 (Forcst District Ruhpolding, Rauschberg: 47°46° northern latitude — 13°39° castern
longitude, altitudc a.s.1.: 890-920 m). The humus form was moder. In 1976 the plots were subjected to shelterwood
cutting of various intensity (Table 1). The canopy opening on the plots of slightly- (30, 30/Z) and hcavily-cut
(50, 50/Z) shelterwood led to a tree species composition that largely resembled that of the control plot (pcrcentages
referring to the whole stand: Picea abies: 12-36%, Abies alba: 33-49%; Fagus sylvatica: 20-33%; Acer
pseudoplatanus. 12-15%, cf. AMMER, 1996). Except for a corc arca (22 x 33 m) that was fenced (Z) on cach
subplot to exclude gamc specics, all investigation arcas were left to free succession after the silvicultural treatment.
As was evident from a comparison of the relative slight intensity in the subplots, the silvicultural canopy density
regulatory operations werc still obvious 20 years after the practices (Table 1, AMMER, 1996).

The cpigeal spider fauna was surveyed using pitfall traps (volume: 370 ml, diameter: 7 cm, number of replicates
per variant: n=9) according to MUHLENBERG (1993). Thereforc the data (total of specimens, diversity, biomass)
represent the activity of spiders on the ground. Saturated benzoic acid solution with detergent served as
a preservative solution. The pitfall traps were placed in the plots cach at a distance of 5.4 m in a grid-like pattern.
Spiders were sampled at monthly intervals over the investigation period from April 23 to November 4% 1998,
with the winter trapping scason lasting from November 5% 1998 to April 22 1999,

The Araneac were determined according to HEIMER, NENTWIG (1991), RoBerts (1985, 1987, 1995), WiEHLE
(1956, 1960), KroNESTEDT (1990) and ReLvs, WEiss (1997). The nomenclaturc followed PLATNICK (1998) (in
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Table 1. Characterisation of the experimental plots (according to AMMER, 1996).

Silvicultural . . altitude Slope relative light
plot operation intensity of cut a.sl.[m] | inclination | intensity [%]
0 control area | no intervention 890 22° 10.2
0/Z control area | no intervention, fence 890 22° 10.2
30 slightly-cut | 30 % reduction of basal area 910 24° 14.1
30/Z | slightly-cut | 30 % reduction of basal area, fence 910 24° 14.1
50 heavily-cut | 50 % reduction of basal area 920 21° 18.4
50/Z | heavily-cut | 50 % reduction of basal area, fence 920 21° 18.4
100 clear-cut 100 % reduction of basal area 910 28° 39.1
100/Z | clear-cut 100 % reduction of basal area, fence 910 28° 39.1

) Cybaeidae
Dysderidae 4% other families (n=13)
3% 39

Agelenidae
S %

Amaurobiidae
13 %

Lycosidae
7% Linyphiidae

65 %

Fig. 1. Dominance structure of spider familics in the total catch (n=6159 ind.), sampling period April 23 1998
to April 22" 1999.

JAGER, 1999). The data werc statistically asscssed (parameter-free tests: Mann-Whitney-U Test) using the program
SPSS 8.0™ for Windows.

For the determination of characteristic specics for various silvicultural variants only thosc specics were used
which according to ENGELMANN (1978) at Icast reached subrecedent proportions in the entire catch of spiders and
had a nichc width <0.3.

Results

As a whole, 9750 spiders were assessed; the juvenile proportion of which accounted for
36.8% (3591 ind.). The adult Araneae belonged to 97 species from 19 families; among
them 23 species (23.7%) of the German Red List (PLATEN et al., 1998) or the Bavarian Red
List (BLICK, SCHEIDLER, 1996) (Table 2). In addition Micrargus apertus (O.P.-CAMBRIDGE)
was recorded for Bavaria the first time.
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Table 2. Compilation of the assessed species with indication of numerical abundance as well as the status
of endangerment according to the German Red List (GRL: PLATEN et al., 1998) and the Bavarian Red List
(BRL: BLICK & SCHEIDLER, 1996). 3: endangered, R: extremely rare species or endemic species; G:
supposed endangerment, status, however, being unknown; 4S: questionable status, found rarely. * Coelotes
solitarius was firstly recorded for Germany in 1994 (BLICK, 1994), Micrargus apertus was not published for

Bavaria until now. Therefore they are not listed in the Bavarian Red List yet.

Species Re::s)tata Study sites Total
GRL|BRL| 0/Z | 0 |30/Z| 30 |50/Z| 50 [100/Z] 100
SEGESTRIIDAE (1 species)
Segestria senoculata (L.) 2 2 4
DYSDERIDAE (1 species)
Harpactea lepida (C. L. K.) 14| 14] 23 20| 40 | 24| 41 23 1199
THERIDIIDAE (3 species)
Episinus angulatus (BL.) 1 1
Robertus lividus (BL.) 1 9 3 9 8( 30
Robertus truncorum (L. K.) R | 4S 1 1 3 3 2 21 12
LINYPHIIDAE (51 species)
Agyneta ramosa JACK. 1 33 7] 41
Asthenargus perforatus SCHEN. R | 4S 2 2
Bolyphantes alticeps (SUND.) . 1 12 6 9| 28
Centromerus cavernarum (L. K.) 4S 91 11] 18 19| 26 8 5 96
Centromerus incilium (L. K.) 1 1
Centromerus pabulator (O. P.-C.) 84| 44| 33 51 7 11 230
Centromerus sellarius (SIMON) G | 4S 10| 29 5 251 19 15 2 21107
Centromerus silvicola (KULC.) 3 3 1 4 19 21 12 5 43
Centromerus sylvaticus (BL.) 1 2 2 3( 11 39 11 43 | 180
Ceratinella brevis (WIDER) 1 1 19 21 23
Dicymbium tibiale (BL.) 1 1
Diplocephalus latifrons (O. P.-C.) 841 92 20 | 75 3 2 11277
Diplocephalus picinus (BL.) 9 2| 44 | 25 1] 81
Diplostyla concolor (WIDER) 4 18 | 61 57 | 43| 25 17 | 225
Drapetisca socialis (SUND.) 1 1
Erigone atra BL. | 2 3
Erigone dentipalpis (WIDER) | 1 2
Gonatium paradoxum (L. K.) 3 [4R 3 4 7
Gongylidiellum latebricola (O.P.-C.) 1 4 10] 15
Lepthyphantes alacris (BL.) 6 1| 12 18 16 1 54
Lepthyphantes cristatus (MENGE) 3 8 8] 49 [147| 34 | 75|324
Lepthyphantes flavipes (BL.) 1 13 8| 22
Lepthyphantes fragilis (TH.) R | 4S 1 | 2
Lepthyphantes lepthyphantiformis (ST.)| G | 4S 3 8| 13 51 10 71 11 171 74
Lepthyphantes mansuetus (TH.) | 21 1| 23
Lepthyphantes mengei KULC. 2 5 3| 10
Lepthyphantes montanus KULC. R | 4S 3 5| 13 IS| 10 2 4 9] 61
Lepthyphantes nodifer SIMON 4S 2 9 10| 34 1 56
Lepthyphantes tenebricola (WIDER) 156 | 178 | 184 | 193 | 153 60 3 5 4
Linyphia triangularis (CL.) | 1
Macrargus rufus (WIDER) 541 8] 65 | 46| 19 24 1 294
Maso sundevalli (WEST.) 1 1 | 3
Mecopisthes silus (O. P.-C.) | 1
Meioneta innotabilis (0. P.-C.) 4S 1 1
Micrargus apertus (O. P.-C.) R * 4 4
Micrargus herbigradus (BL.) 2 1 10 43 | 56
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Tablc 2. (cont)

Red Data

Species List Study sites Total
GRLI|BRL| 0/Z| O |[30/Z| 30 |50/Z | 50 |100/Z| 100 |
Microneta viaria (BL.) 40 12} 27 24| 65 271 21 7 (223
Neriene peltata (WIDER) 1 1 2
Neriene radiatu (WALC.) 1 1
Oedothorax retusus (WEST.) 1 1
Pocadicnemis pumila (BL.) 10| 12 13 35
Saaristoa firma (0. P.-C.) 3 |4S 1 1 )
Saloca diceros (0. P.-C.) 49| 19| 17 34| 19 71 14 14 1173
Scotargus pilosus SIMON 4S | 3 4
Tapinocyba pallens (O. P.-C.) 6 31 23 21| IS5 25| 27 131133
Thyreosthenius biovatus (O. P.-C.) G | 45 1 1
Walckenaeria antica (WIDER) 3 14 13 28 | 58
Walckenaeria atrotibialis O. P.-C. 2 1 1] 11 81 20 42| 85
Walckenaeria cucullata (C. L. K.) 15 1]199
Walckenaeria furcillatu (MENGE) 5 2 7
Walckenaeria obtusa BL. 1 1
TETRAGNATHIDAE (3 species)
Metellina merianae (SCOP.) 1 1
Metellina segmentata (CL.) 1 1 2
Pachygnatha clercki SUND. 1 1
ARANEIDAE (1 species)
Araneus diadematus CL. 1 1 2
LYCOSIDAE (6 species)
Alopecosa taeniata (C. L. K.) 4S 1 1 5 48 9 21 66
Arctosa maculata (HAHN) 2 3 1 1
Aulonia albimana (WALC.) 1 1
Pardosa alacris (C. L. K.) | 3 1| 16 26| 40 45 1132
Pardosa riparia (C. L. K.) 1 1
Trochosa terricola TH. 91 10| 26 12| 45 80| 38 36 | 256
AGELENIDAE (2 species)
Histopona torpida (C. L. K.) 85| 66| 33 49 | 27 17 5 4 1
Tegenaria silvestris L. K. 2 1 1 4
CYBAEIDAE (1 species)
Cybueus tetricus (C. L. K.) G |4S | 42| 22| 45 531 25 25| 28 22 | 262
HAHNIIDAE (2 species)
Cryphoecu silvicola (C. L. K.) 3 3 | | 2 10
Hahnia ononidum SIMON 1 1
DICTYNIDAE (1 species)
Cicurina cicur (FABR.) 1 1 1 1 2 6
AMAUROBIIDAE (4 species)
Amaurobius fenestralis (STRO.) 1 2 30
Callobius claustrarius (HAHN) 36| 48] 12 27 9 7 139
Coelotes inermis €L. K.) 73| 73| 82 89| 51 60| 35 70 | 533
Coelotes solitarius L. K. R * 271 28| 29 321 14 17 6 31156
LIOCRANIDAE (2 species)
Agroeca brunnea (BL.) 1 1 5 2 9
Phrurolithus festivus (C. L. K.) 1 1
CLUBIONIDAE (4 species)
Clubiona caerulescens L. K. 2 1 3
Clubiona comta C. L. K. 3 2 3 2 1 1] 12
Clubiona frutetorum L. K. 4S 1 1
Clubiona terrestris WEST. 1 1 1 1 4
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Table 2.(cont)

Species Re:ii)tata Study sites Total
GRL(BRL| 0/Z | 0 [30/Z} 30 | 50/Z| 50 [100/Z] 100

CORINNIDAE (1 species) 41

Ceto laticeps (CANE.) 4S 1 2

GNAPHOSIDAE (8 species) 28

Drassodes pubescens (TH.) ' 1 1] 96

Gnaphosa bicolor (HARN) 3 3 1 1 6 1 1

Haplodrassus signifer (C. L. K.) 1 230

Haplodrassus silvestris (BL.) 2 2107

Micaria fulgens (WALC.) 2 43

Zelotes clivicola (L. K.) 1 5 2 31 11
. |Zelotes petrensis (C. L. K.) 1 1

Zelotes subterraneus (C. L. K.) 2 4 3 21 11

ZORIDAE (2 species)

Zora nemoralis (BL.) 2 6 1 9

Zora spinimana (SUND.) 1 1 1 4 7

THOMISIDAE (2 species)

Xysticus cristatus (CL.) 1 1

Xysticus luctuosus (BL.) 3 | 4R 1 1 2

SALTICIDAE (2 species)

Euophrys frontalis (WALC.) l 41

Evarcha falcata (CL.) 1 1 1 3

Total 17 | 21 | 815|781 |774 | 915|854 |814 | 589 | 617 |6159

Cybueldic  iher families (n=7) Cybackdie  ther families (n=8)
3% 7%
Agelenidae Dysderidae
1% 7%
Amaurobiidae Amaurobiidae
17% 7% Linyphiidae
Lylc<;zidue Linyg;i;:ue Lycl(?i;l‘?ue 50 %
A B

Fig. 2. Percentages of spider familics in (a) plot 0/Z (n=815 ind.) and (b) plot 100/Z (n=589 ind.), sampling
period: April 23 1998 to April 22™ 1999.

Table 3. Structural parameters of the spider assemblages of the study plots according to the catch-results of
pitfall traps (n=9) - dominance classification according to ENGELMANN (1978); activity biomass [mg dry
weight] according to HENSCHEL et al. (1996). Period of investigation: April 23™ 1998 — April 22™ 1999

plot
0/Z 0 30/Z 30 50/Z 50 100/Z 100
number of specimens 815 781 774 915 854 814 589 617
number of species 34 39 46 41 48 45 54 52
number of main species 10 10 16 14 19 17 27 18
activity biomass [mg dry weight] [ 3109 3075 3194 3298 2715 3664 2343 2320
diversity index o (log series) 7.15 8.69 1027 8.78 10.99 1030 1448 13.62
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A 0/Z 0 30/Z 30 50/Z 50 100/ 100 B 0/Z 0 30/Z 30 50/Z 50 100/ 100

0 1.00 BRS
30/Z 0.96
30 0383
50/Z 0.92
50 0.77
100/Z 0.67
100 0.62

legend:
QS 0-0.1 >0.1-0.2 >0.2-0.3 >0.3-0.4 >0,4-0.5 >0.5-0.6 >0.6-0.7 >0.7-0.8 >0.8-0.9 >0.9-1.0

symbol X XX XXX X XX XXX

Fig. 3. Trellis schematic outline for comparing the faunal similarity on the basis of species (A), using the Soeren-
sen index (QS), and with inclusion of numerical abundance (B) according to Bray & Curris (1957).

In the overall trapping, as well as in the catch results of all subplots, the Linyphiidae
were dominant with proportions >359% (Fig. 1). Furthermore, the different shelterwood
cutting intensities up to clear-cutting have led in the 22 years following the operations to
a distinct shift in dominance structure. Thus, the proportion of Lycosidae increased with the
intensity of opening up the canopy cover. Starting from the subrecedent dominance posi-
tion (1%) on the control plot (0/Z), Lycosidae were the second most frequent spider family
after the Linyphiidae on the heavily-cut shelterwood plot (50) (18.9%) and the clear-cut
areas (100, 100/Z) (13.6%, 15.1%) (Fig. 2). Contrary effects were demonstrated for the
Agelenidae and the Amaurobiidae: their dominance position decreased with increase in
intensity of silvicultural measures (Fig. 2).

The highest relative abundance of Araneae was achieved on the slightly opened-up plot
(30). The lowest population densities were found in the clear-cut areas (100, 100/Z), with,
in part, highly significant differences to the other experimental variants (P<0.01, Mann-
Whitney-U test). The increase in stand opening was accompanied by a rise in species rich-
ness, which was also reflected by the diversity indices. So, the clear-cuts (100, 100/Z)
comprising 52 and 54 species, respectively, appeared to have the highest diversity values
o (log series, Table 3).

Likewise, the number of leading species (according to ENGELMANN, 1978) increased with
an enhancement of the opening-up of canopies (Table 3). While on 0/Z ten species ac-
counted for 85% of the individuals, the equivalent figure for 100/Z was 27 species of which
as many as 12 species (from the families Dysderidae, Lycosidae, Amaurobiidae, Cybaeidae
and Linyphiidae) obtained dominant positions while only one species (Lepthyphantes
tenebricola (WiDER)) reaching 19.1% in the fenced control plot.
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Table 4. Characteristic species for respective intensities of opening-up canopies: Niche width, number of
individuals, dominance of individuals [%] and dominance classification according to ENGELMANN (1978)
based on the catch-results of pitfall traps (n=9); sampling period: April 23" 1998 — April 22" 1999.

niche | No. of individuals dominance of dominance
species width | O 30 50 100 | individuals [%] | classification
Walckenaeria atrotibialis O. P.-C. 0.24 2 2 19 62 1.40 subdominant
Diplocephalus picinus (BL.) 0.11 0 Il 69 1 1.32
Alopecosa taeniata (C. L. K.) 0.16 0 2 53 11 1.10 recedent
Micrargus herbigradus (BL.) 0.06 0 0 5 53 0.90
Walckenaeria antica (WIDER) 0.24 0 0 17 41 0.90
Agyneta ramosa JACK. 002 | O 1 0 40 0.67
Pocadicnemis pumila (BL.) 0.23 0 0 10 25 0.57
Lepthyphantes mansuetus (TH.) 0.03 0 1 0 22 0.37 subrecedent
Ceratinella brevis (WIDER) 0.06 0 2 0 21 0.37
Lepthyphantes flavipes (BL.) 0.03 0 1 0 21 0.36
Gongylidiellum latebricola (O.P.-C.) 0.05 0 0 1 14 0.24
Lepthyphantes mengei KULC. 0.16 2 0 0 8 0.16
Gnaphosa bicolor (HAHN) 0.18 0 0 2 7 0.15
Zora nemoralis (BL.) 0.18 2 0 0 7 0.15
Agroeca brunnea (BL.) 0.20 1 0 1 7 0.15

The highest activity biomass occurred in the unfenced heavily-cut shelterwood plot (50).
Here too the clear-cuts significantly differed, with the lowest activity biomass being found
in the control plots as well as in the unfenced opened-up areas (30, 50).

The estimation of the index of similarity using the Soerensen-quotient, according to
MAGGURRAN (1988), yielded medium to high levels of coincidences between the plots (Fig.
3A). The clear-cut areas (100, 100/Z) were an exception. They clearly differed from the
rest of the experimental variants, with the degree of faunal similarity decreasing with in-
creasing levels of canopy opening. Thus, the lowest coincidence in species structure of
spider assemblage was between 0/Z and 100/Z.

As it has been proven by the high Soerensen indices between the fenced and unfenced
plots of the same management variant, the exclusion of game had hardly any effect on the
faunal similarity of the plots. Also, the control (0) and the plots subjected to slightly-cut
shelterwood (30, 30/Z) were largely congruent regarding species structure. Similar tenden-
cies became apparent when including the activity densities of the species in the algorithm of
the similarity index, according to Bray, Curtis (1957), with an overall trend of higher simi-
larity values (Fig. 3B).

Out of the 15 characteristic species (Table 4) 13 taxa were specifically dependent on the
clear-cut area (100, 100/Z). Only two species had high preferences for the heavily-cut
shelterwood (50, 50/Z), whereas no characteristic species could be identified for the other
plots.
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Discussion

With a total of 97 species from 19 families the study plots were characterised by a spider
assemblage of high species richness, with a dominance structure typical for forests (HUHTA,
1965). Using pitfall traps, STEINBERGER, MEYER (1993) sampled in similar studies carried
out on comparable sites of Vorarlberg (beech mixed forest, northern aspect, elevation:
870 m a.s.1.) 40 species from nine families (diversity index o (log series): 7.93) —a result
coinciding well with the species richness of the control plots (34 or 39 species). Thus, the
high species diversity of the present investigation is chiefly attributable to plots with silvi-
cultural operations and the resultant alterations in structural (vegetation layer) and micro-
climatic parameters. As compared with the control, opening-up canopies led to a denser
and more structured ground vegetation as well as to an increase in irradiation intensity
beneath the soil surface (Table 1, BurscHEL et al., 1992). Species such as Micaria fulgens
(WALCKENAER), Xysticus luctuosus (BLACKWALL) and Lepthyphantes flavipes (BLACKWALL),
which, according to their autecological demands are classified as steno- or mesoxerophilic
(MAURER, HiNGG1, 1990), were largely found on the plots with a high degree of canopy
opening, and thus preferred thermal relations (50, 50/Z, 100, 100/Z).

The structural parameters (total individuals, species richness) of the spider assemblage,
as well as the data of the similarity indices, corroborate the results obtained by HUHTA
(1965). This author found, subsequent to clear cutting measures in coniferous stands,
a decrease in relative abundance as well as a change of the spider fauna, which correlated
with the intensity of cut. This agrees in this study with the relationship that an increasing
intensity of cut results in decreasing similarity values (according to Soerensen) between the
control and the treated plots. As short-term effects, JENNINGS et al. (1988) ascertained both
a higher numerical abundance and numbers of species on clear-cut areas as compared with
forest stands. The significantly reduced activity biomass of the spiders on the clear cut plots
(100, 100/Z) contrasts with the results obtained by Hunta (1965, 1971), who found after an
initial breakdown of the original spider population an increase in biomass due to an in-
creased occurrence of wolf spiders on the clear-cuts. In this study the increased occurrence
of Lycosidae on the plots with’heavily-cut shelterwood (50, 100, 100/Z) could not compen-
sate for the decline of Agelenidae and Amaurobiidae.

The absence of characteristic species in the control (0, 0/Z) or in the slightly opened-up
plots (30, 30/Z) can be explained by the fact that silvicolous spider species in most cases
are habitat generalists (VAISANEN, BisTrROM, 1990) which are also able to colonise open
habitats, thus being likewise represented on the treated areas.
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