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A review of spiders on tree trunks in Europe (Araneae)

Csaba Szinetar', Roland Horvath?

Abstract: The present paper provides an overview of the European publications concerning bark-dwelling
spiders. A total of 29 works have been investigated during the work: articles, M.Sc. theses and books. Col-
lections on which the publications were based upon, demonstrated the presence of a total of 298 spiders on
the bark of different tree species. This high species number can be attributed mostly to the species occurring
randomly on the tree bark; however, it can unanimously be stated that there are facultative and exclusive
bark-dwelling spider species as well. Among the species occurring randomly, a high proportion is constituted
by the ground-dwelling linyphiid spiders of small body, which make up a large proportion in the species
number, however, their abundance is low. Different authors used different sampling methods and efforts. In
spite of this, several conclusions could be drawn concerning the bark-dwelling spider assemblages: i) within
the total population in tree bark, the widespread bark-dwelling species were dominant, regardless of tree
species and location; ii) in the case of a single tree species, significant differences may be present within
a smaller region — even within a town — in the species composition of spider assemblages; iii) the altitude
plays an important role in the formation of the bark-dwelling spider assemblages within a given area; iv)
the occurrence frequency is characteristically changing with the geographical latitude; v) the composition of
the bark-dwelling spider assemblages is seasonally changing even within a single tree species. A significant
difference is shown between the summer and winter assemblages.
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Introduction

Trees represent well-defined and unique habitats for animals. On the one hand, trees are struc-
turally complex and include several microhabitats (foliage, branch, trunks). Thus, they provide
ample opportunity for niche-segregation (Lawton 1978). On the other hand, trees provide a stable
food source for animals dwelling on them (Soutawoop 1978). These characters are coupled with
a large geographical range in most tree species (STRONG 1979). All these factors result in a high
species richness and diversity of tree-living animal communities. Tree trunks, as a distinctive
microhabitat of the tree, are characterised by numerous unique biotic and abiotic environmental
factors, which explains why we can also discern a separate, so-called bark-dwelling arthropod
assemblage. Spiders represent a dominant taxon of bark-dwelling predatory arthropods. Well-
recognisable adaptation phenomena, which can be observed in bark-dwelling spiders, provide
evidence for the evolution of species living on or under tree bark. Adaptations of bark-dwelling
spiders can be seen in morphology, phenology, and physiology. Relatively few studies have been
published on bark-dwelling-spiders to date, and most of them are of a rather faunistical nature
(Kosrinska 1967, ALBERT 1976, WUNDERLICH 1982, Nicora1 1986, HANSEN 1992, MALTEN 1994).
Systematic surveys on bark-dwelling spiders were carried out in Hungary by the mid-nineties
(SEBESTYEN 1996, HORVATH, SZINETAR 1998, 2002, BoGvya et al. 1995, HOrRVATH et al. 2001, 2004,
2005, SzINETAR et al. 2002). Up to this date, primarily the black pine (Pinus nigra), Norway
spruce (Picea abies), Scots pine (Pinus sylvestris), European beech (Fagus sylvatica), English
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oak (Quercus robur), London planetree (Platanus hybrida) and Apple tree (Pyrus malus) have
been investigated for bark-dwelling spider species. In case of the Norway spruce, planetree and
apple surveys were carried out in several Hungarian land regions while in the case of the other
species, the surveys were carried out in Western Transdanubia only. Simultaneously with the
Hungarian surveys, other countries in Europe also conducted similar studies recently (Smvon
1995, WEiss 1995, KoroNeN 1996, 2004, KoPoNEN et al. 1997, RINNE et al. 1998, PEKAR 1999,
KuBcovA, ScHLAGHAMERSKY 2002).

Our overview on European bark-dwelling spider fauna is based on the results of nearly
fourteen years of our investigations and foreign literature data.

Overview and evaluation on the survey methods

The different authors employ various methods to collect spiders dwelling on the trunk and branches
of the trees (parts covered by bark). Beyond the fact that all methods endeavour to capture the
species dwelling on bark as efficiently as possible and provide the most comprehensive picture
on the assemblages dwelling on bark, these methods resulted in very different samples that can
be compared to each other in a very limited manner. The tree eclectors (various stammeclectors,
modified pitfall trap, branch traps) of continuous operation, with killing liquid, and mounted on
the trunk and the branches are in several aspects similar to the Barber pitfall trap. The animals
get into the trap owing to their active movements. A number of similar, automated traps were
employed by the authors (NicorLar 1986, Sivon 1995, WEiss 1995, KopoNen 1996, 2004, KOPONEN
et al. 1997, RINNE et al. 1998, KuBcovA, ScHLAGHAMERSKY 2002). Different preservation liquids
were used for the collecting containers e.g. NaCl solution, 4% formaldehyde, ethylene glycol. In
this aspect too, the traps are similar to the Barber traps. The other widespread method of trapping
from the bark is the trap band, differing significantly from the traps mentioned above. In Hungary
and other countries too, one of the often-employed methods is the corrugated cardboard trap
band (BoGya et al. 1995, SEBESTYEN 1996, HORVATH, SZINETAR 1998, 2002, PEKAR 1999, HORVATH
et al. 2001, 2004, 2005, Kovacs 2002). Bands are placed around the trunk, their waved surfaces
facing the trunk and covering the whole perimeter of the tree, as if a kind of artificial bark. When
sampling, the whole belt is removed from the trunk and placed into a plastic bag. The collection
of the animals living on and under the bark is carried out in a laboratory. It can be considered
that it is a difficulty (fault) of the method that the animals dwelling between the band and the
bark — primarily in the summer period — can quickly escape when the belt is removed, therefore
the fast and co-ordinated work of several collectors is needed when removing the trap bands.
The vacuum sampler might be an efficient method for collection from the bark (Nicorar 1986),
and the sifting as well (SEBESTYEN 1996).

Numerous collectors used the manual method, which means surveying the surface of the
bark. This, of course is influenced by the structure of the bark (Nicorar 1986, HANSEN 1992, SEBE-
STYEN 1996). Scraping the bark off the trunks and branches: the essence of this method is that by
disbarking the tree, the spiders dwelling between the bark layers and in the bottom surface of the
bark can be collected with little effort and in large number both in terms of specimen and species.
In the case of some tree species (e.g. Platanus hybrida), the bark layers can easily be removed,
placed in plastic bags, then the surface of the trunk can be brushed and it can be placed along with
the bark layers into the bag. The height of collection from the bark also significantly influences
the results, which is well demonstrated by the trunk trap captures carried out at different heights
(Smvon 1995). He was able to establish stratocoenoses or assemblage characteristics to a layer,
from the soil to the canopy of Scots pine. The sampling methods, the studied tree species accord-
ing to sampling sites and the publications by the referenced authors are presented in Table 1. No
detailed description is provided on the individual trap types employed by the authors, this can be
found in the given publications.

222



Cs. Szinetar & R. Horvath: Spiders on tree trunks

As an addition, it can be mentioned that in case of collection by the beating method often
employed for collection from foliage, numerous spider species might be sampled, which primarily
dwell on the bark of the branches, instead of the foliage. In the case of these samples, according
to the microhabitat choice, it can be established (assumed) whether a species dwells on the bark.
The canopy spraying is a similar method. Although it can be assumed that like the beating method,
the bark-dwelling species are also under-represented in the samples, in a small number, however,
they still might be present (BENFATTO ef al. 1992).

Table 1. Sampling methods in the individual publications, studied tree species and survey locations (details

on methods and locations can be found in the given publications).

the trunks and branches

L. . . Sampling site(s)
Publication Sampling method(s) | Investigated tree(s) Locality
corrugated cardboard .

Boagya et al. 1999 trap band apple tree, pear tree Nagykovacsi (Hungary)

Hansen 1992 hand colletion london planetree Venezia (Italy)

HORVATH, SZINETAR

1998, 2002 and corrugated cardboard black pine Szombathely, Velem, Bozsok,

HorvATH et al. 2001, trap band p Debrecen, (Hungary)

2004, 2005

KoroNEN 1996 “new” branch trap english oak 7 dlfferent. localities (SW-
Finland)

KopPoNeN et al. 1997 “new” branch trap english oak 7 dlfferenthlocalltles (SW-
Finland)

KoproNeN 2004 new” branch trap and english oak Ruissalo (SW-Finland)

tree eclector
KosLiNska 1967 seraping the bark off apple tree Krakow, Lodz (Poland)

Kovaics 2002

corrugated cardboard

english oak, euro-
pean beech, scots

8 different localities in West

trap band pine Hungary
KuBcovA, SCHLAGHAM- tree cclector enclish oak Lednice, Soutok (Czech
ERSKY 2002 & Republic)
. . Magdeburg
MaLTEN 1994 tree eclector white willow
(Germany)
camperdown elm,
hand collection, english oak, europe-
Nicorar 1986 vacuum sampler, arbo- | an beech, planetree Marburg (Germany)
real photo-eclector maple, silver birch,
white willow
) corrugated cardboard Horométice, Doksany (Czech
PExAR 1999 trap band apple tree, pear tree Republic)
RINNE et al. 1998 “new” branch trap english oak 7 dlfferenthlocalltles (SW-
Finland)
corrugated cardboard
SepESTYEN 1996 trap band., Jondon planetree 12 different localities (Hun-
hand collection, gary)
bark sifting
Sivon 1995 tree eclector scots pine Grunewald, Eberwalde
(Germany)
“ . . i Nationalpark Bayerischer
WEiss 1995 modified pitfall traps norway spruce Wald (Germany)
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Owing to the differences in the collection methods, the collections are comparable to a certain
extent only. Endeavours were made to draw conclusions and make reference to works where the
statistical evaluation of standardised samplings was ensured.

Results and Discussion
Evaluation and summary of the surveys carried out on the tree trunks and branches

According to the results of the publications hereby examined, a total of 298 spider species can
be indicated as inhabiting the bark of different tree species in Europe. This accounts for about a
quarter of the European spider fauna. This extremely high species number shows that although
the majority of the spiders was of accidental occurrence, the spiders are present on the bark for
shorter or longer periods, therefore the presence of species characteristic to other microhabitats
should also be reckoned with. The more balanced microclimate, diverse bark structure and the
high number of hiding places can also be considered an advantageous condition in the case of
the trees. The tree trunks provide a willy-nilly landing strip for the ballooning species or those
using the aerial dispersal. Certainly, this is the reason for the occurrence of mature forms of small
species, dwelling mostly on the ground; however, this presence is presumably of a short duration
only. Moreover, the bark is rich in potential prey animals, fulfilling by this the role of an advanta-
geous feeding place in case of a temporary stay (HORVATH ef al. 2005). The fallen, decayed old
trunks have to be mentioned separately. Such works were also examined (WEiss 1995, Kucova,
ScHLAGHAMERSKY 2002). In such cases the trunks are in close proximity to the ground, their moss
and lichen cover might be more developed than in the case of living and upright tree trunks,
thence on these trunks the ground-dwelling species settle in a much greater number, which is well
demonstrated by the work of WEiss (1995).

Classification the bark-dwelling spiders into types according to the strength (closeness) of
the relationship

WunbpEeRrLIcH’s (1982) study is still a determinant publication in the European literature. He used
the categories on which our study is also based.

Real or exclusive bark-dwellers (E): spider species which, as microhabitat specialists,
live on or under the bark. They can be found on the bark throughout the year. It is characteristic
for them to have mature forms for most of the year or even continuously. Their adaptation to the
microhabitat could result in well-distinguishable morphological signs.

Facultative bark-dwellers (F1, F2): species which use tree trunks and branches as typical
but not exclusive microhabitats with permanent or seasonal character. Rocks, cracks in rocks,
artificial walls may also be typical habitats of these species. Spider species dwelling on trees
and choosing the bark as a dwelling place for the winter are also classified into this category.
This is characteristic primarily for those dwelling in the foliage of deciduous trees. In the case
of facultative bark-dwellers we considered it necessary to establish two further sub-categories in
order to indicate the frequency of the facultative relationship. F1 is a closer relationship that can
be observed more frequently, while F2 is a rareer one, however, it indicates spider-tree species
relationships observed by several authors and in several instances.

Accidental species (A): The species are listed here regardless of their occurrence frequency.
They are species for which other microhabitats mean the typical habitat or such which have no
specific habitat preference. In the case of these species it is presumed that the time of stay on the
bark is short, however, it is very difficult to study or demonstrate it.

These categories can certainly be stated more precisely based on new data gathered on the species.
There are rare species for which — owing to the low population number — no reliable knowledge
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on the microhabitat selection is at our disposal. Apendix 1. includes all species demonstrated from
trees together with their short phenological, habitat selection characterisation as well as literature
references. Data on 298 spider species were obtained while examining 29 publications, books, and
theses. Based on the evaluation of the relationship between the spiders and the bark, the distribu-
tion of categories is as follows: 65% of the total species number was constituted by accidental
species. In other species, a relationship of different strength and various habitat preferences can
be stated. Twenty-four species were classified (8% of the total number of species) into the real
bark-dwelling species. Seventy-nine species can be deemed as facultative bark-dwellers. Out of
this, 50 species were ranked into the F1 type (17%), while 29 species (10%) were ranked into the
F2 type according to the collections, reference literature and own experiences.

Taxonomic notes

Several authors draw attention to the great and striking morphological similarity between
Clubiona genevensis L. Koch, 1866 and Clubiona leucaspis SivoN, 1932, and to the possibil-
ity of a misidentification (MALTEN 1984, NENTWIG ef al. 2003, Weiss, oral communication). The
habitats of the two species are largely different. C. genevenis is a ground-dwelling species of dry
sandy lands, whereas C. leucaspis is a typical bark-dwelling species. Following SimMoN’s (1932)
description, D1 Franco (1993) published a drawing of C. leucaspis, as well as on the biology of
the species from lemon plantations in Sicily. In our opinion the drawing in Figure 12/b on page
56 in STERGHIU (1985), also published by NENTWIG ef al. (2003), is not of C. genevensis but of
C. leucaspis. Likewise, we assume that the occurrence of C. genevensis on trunks and barks is
mistakenly reported and stands for the rather similar C. leucaspis, cf. STERGHIU (1985), HEIMER,
NENTWIG (1991), Simon (1995).

Spider assemblages

Based on survey results of other tree species and geographical locations, we can formulate the
following statements concerning the bark-dwelling spider assemblages:

i) In samples from tree trunks, generally irrespective of the tree species and location, the
widespread bark-dwelling spider species dominate (Appendix 1). Well-recognisable adaptation
phenomena, which can be observed in bark-dwelling spiders, provide evidence for the evolution
of species living on or under the bark. This process is a sequential evolution, in which the rela-
tionship between the plant and the arthropod living on it is essentially asymmetric, i.e. not of a
coevolutionary type, rather, the animals follow the evolution of the host plant without significantly
affecting it (JErmy 1987). Adaptations of bark-dwelling spiders can be seen in morphology, phenol-
ogy, and physiology. One of the morphological adaptations is the typical body shape observable
in many species (e.g. Araneidae: Nuctenea umbratica (CLERCK, 1757); Philodromidae: Philodro-
mus margaritatus (CLERCK, 1757), Philodromus fuscomarginatus (DE GEER, 1778); Thomisidae:
Coriarachne depressa (C. L. KocH, 1837)). The body of these species is characteristically flat-
tened, which well reflects an adaptation to modes of living between the bark layers or under the
bark. This adaptation can be coupled with colour adaptations. Philodromus fuscomarginatus,
for example, blends well with its reddish-brown coloration into the phloem layer of Scots pine
(Pinus sylvestris), which is the almost exclusive habitat of this philodromid spider. Philodromus
margaritatus with its dark colours blends well into the surface of trees with darker bark, and can
thus hide from predators, mainly birds, which feed on it. The most important of the phenological
adaptations is that many exclusive bark-dwelling species are eurychron, i.e. adults and juveniles
can be found all year-round, or diplochron, i.e., the species has two reproductive periods annu-
ally. Reproduction throughout the entire year or throughout a substantial part of the year is made
possible by the higher and more even temperature under the bark.
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i) In the case of a given tree species significant differences can be found within a more
restricted region — even within a city. In urban sampling areas with strongly polluted air a number
of species are missing (e.g. Clubiona pallidula (CLERCK, 1757)) or are represented by a smaller
population size (e.g. Moebelia penicillata (WESTRING, 1851)) which, in the garden suburb samples
are dominant species on the same tree species (HORVATH ef al. 2001).

iii) The altitude has also an important role in the formation of a bark-dwelling spider as-
semblage of a given area. In mountain areas some species appear (e.g. Segestria senoculata (LIN-
NAEUS, 1758), Clubiona corticalis (WALCKENAER, 1802), Amaurobius fenestralis (STROM, 1768),
etc.) which do not occur in urban or lowland biotopes (HorVATH, SZINETAR 1998, 2002).

iv) Occurrence frequency may characteristically change within a genus with geographical
latitude. The species Segestria bavarica C. L. KocH, 1843 is primarily Southern European, while
Segestria senoculata is more widespread in Central and Northern Europe; the former species
occurring northwards only in cities with warmer climate. In Southern Europe the third species of
the genus, Segestria florentina (Rossi, 1790) may also appear under the bark (HANSEN 1992).

v) Summer and winter assemblages show significant differences even in the bark of a single
tree species. In winter the foliage-dwelling species migrate in a large number to the bark for
wintering. On the other hand, in summer, only the real bark-dwelling and the accidental species
can be found on the trunk, resulting characteristic differences (HorRVATH, SZINETAR 2002, HORVATH
et al. 2001).

As a summary, it can be stated that the majority of real bark-dwelling species are not asso-
ciated to special tree species nor to a given bark structure (Philodromus margaritatus, Clubiona
leucaspis, Segestria senoculata, Marpissa muscosa (CLERCK, 1757)). On the other hand, facultative
bark-dwelling species show significant differences; the tree species with similar structure (within
a given geographical latitude) can be characterised by similar spider assemblages (for example
black pine<>scots pine) (Appendix 1). Despite this, with the change of geographical latitude a
given tree species exhibits significant differences.
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O0630p BBpXy nasuuTe (Araneae), oOuraBaiiy Kopara Ha
nbppBerara B EBporna

K. Cunemap, P. Xopeam

(Pe3rome)

HanpageH e mpervien Ha ”HPOpMAIMITa 3a asIUTe, 0OUTaBaIi Kopara Ha IbpBeTara B EBpora. /1o
MOMEHTa ca yCTaHOBEHH 298 BH/a IO/ KopaTa Ha pa3IMyHH BUIOBE AbpBeTa (Pinus nigra, Picea
abies, Fagus sylvatica n np.). BucoxusT 6poii Ha BUIOBETE CE ONPEesis OT CIyIalHO CPEIIaly
ce, BpEeMEHHO MpeOMBaBaIN U MOCTOSHHO JKMBECIIN IO Kopara Buaose. Ilo oTHomeHwne Ha
JKUBECIIIUTE TI0/T KopaTa Masiiii MOTaT Ja Ce 04ePTAasAT HAKOJIKO 3aBUCUMOCTH: 1) IPH MOJKOPOBHUTE
MOTTYJIAIH JTOMHHHPAT IIHUPOKO Pa3MpOCTPaHCHHUTE Masily, HE3aBUCUMO OT IBPBECHUS BH]
M MECTOOOHWTaHue; 2) B CIlydyanTe Ha CIUHUYHH IBPBECHHU BHUIIOBE, 3HAUNTECIHHU PA3IHKH BHB
BUJIOBHUS ChCTaB Ha MOAKOPOBHUTE CHOOIIECTBA MOTaT J1a ce HAONIOAAaBaT B MO-MAJIKH PAlOHH,
KaTo HaNpHMep TEPUTOPHUATA HA €IHH Tpaf; 3) HaIMOpPCKaTa BUCOYMHA UTpac BayKHA POJIS IpU
(hopmupaHeTo Ha ChOOIIECTBATA HA MTOJKOPOBHUTE MasIy; 4) 4ecToTaTa Ha CpellaHe ce N3MEHS B
3aBHCHMOCT OT reorpadckara MUpHHA; 5) BUIOBUAT ChCTaB HA MIOJKOPOBUTE MASLHN CE U3MCHS
CE30HHO, IOPY U B €AMHUYHU IHPBECHU BHUIOBE. 3HAYUTEIHU PA3JIUKU Ca YCTAHOBEHH MEKIY
JIETHUTE U 3UMHHUTE COOpOBE.
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