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Ten years after the invasion: Dicranopalpus ramosus and Odiellus spinosus

(Opiliones, Phalangiidae) in Denmark

Soren Toft

(0 ®

doi: 10.30963/aramit5601
Abstract. The two harvestmen Dicranopalpus ramosus and Odiellus spinosus were first recorded from Denmark in 2007 and 2006, res-
pectively. Two nation-wide surveys of the species in urban habitats were conducted in 2010 and 2017 providing information on their
initial colonization and subsequent establishment and spread. By 2017, D. ramosus occurred in all parts of Denmark and was a frequent
and abundant species in most of Jutland. On the Danish islands, the species was present but much less frequent. Odiellus spinosus occur-
red sporadically in eastern Jutland and more frequently on the islands. During the early years, new records of both species came from
spaced-out locations, indicating arrival by long-distance jump dispersal possibly by independent colonisations from abroad and most
probably mediated by human traffic. The range expansion of D. ramosus in northern Europe has occurred with a speed of 35-100+ km
per year.

Keywords: alien species, colonization, introduced species, invasion routes, speed of range expansion, urban species

Zusammenfassung. Zehn Jahre nach der Invasion: Dicranopalpus ramosus und Odiellus spinosus (Opiliones, Phalangiidae) in
Danemark. Die beiden Weberknechtarten Dicranopalpus ramosus und Odiellus spinosus wurden 2007 bzw. 2006 erstmals in Danemark
nachgewiesen. In den Jahren 2010 und 2017 wurden zwei landesweite Kartierungen beider Arten in stadtischen Lebensraumen durch-
gefiihrt und erbrachten Kenntnisse zur Kolonisierung, Etablierung und Ausbreitung der Arten. Im Jahr 2017 kam D. ramosus in allen
Teilen Danmarks vor und war in weiten Teilen Jiitlands stetig und zahlreich zu finden. Auf den dénischen Inseln war die Art prasent aber
weit weniger hdufig. Odiellus spinosus kam im Osten Jutlands nur sporadisch vor und war auf den Inseln haufiger. Wahrend der ersten
Jahre wurden beide Arten an weit voneinander entfernten Orten gefunden, was auf Ausbreitung aus grof3en Entfernungen hindeutet,
moglicherweise unabhdngig voneinander aus dem Ausland mithilfe des menschlichen Fernverkehrs bzw. Giitertransportes. Die Erwei-

terung des Areals von D. ramosus in Nordeuropa fand mit einer Geschwindigkeit von 35-100+ km pro Jahr statt.

During several decennia, Northern Europe has witnessed re-
peated invasions of harvestman species originating from the
Mediterranean region (Wijnhoven et al. 2007, Enghoff et al.
2014). Coming from Italy, Opilio canestrinii (‘Thorell, 1876)
expanded through Central Europe during the 1960s, 1970s
and 1980s (first records in European countries summarized
by Vestbo et al. 2018). In those days, few people paid atten-
tion to harvestmen; therefore, observations are generally too
haphazard to reflect the true routes and the speed by which
the species expanded. For example, when discovered in Den-
mark in 1987, it was already of nation-wide occurrence and
the second most abundant species in urban habitats (Enghoff
1988). It was clear, however, that the species had expanded
very fast, but exactly how fast was impossible to tell. When
other species followed suit during the 1990s and 2000s, the
arachnological community was better prepared and could
further take advantage of the creation of national public data-
bases on the internet into which gifted amateur naturalist re-
port their observations. This has tremendously enhanced the
ability to follow fast faunistic changes, even if attention is not
specifically directed towards harvestmen.

Dicranopalpus ramosus (Simon, 1909) originated from the
Iberian Peninsula and Morocco (Wijnhoven & Prieto 2015).
It turned up in southern UK in 1957 and slowly widened its
distribution along the southern British coast (maps in Sankey
& Savory 1974, Rambla 1986). Its northward expansion in
western Europe became clear during the 1990s when it was
recorded from the Netherlands (1993), Belgium (1994), Ire-
land (1994) and Scotland (2000) (summarized by Noordijk et
al. 2007). In 2002 it was recorded from Germany (Schmidt
2004), in 2007 from Denmark (Toft & Hansen 2011), in
2012 from Sweden (Jonsson 2013) and in 2014 from Poland
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(Rozwatka & Rutkowski 2016). Noordijk et al. (2007) com-
mented on the speed of spreading as the species was found
in most parts of the Netherlands only 14 years after the first
record. Based on a nation-wide survey of urban areas in 2010,
Toft & Hansen (2011) reported on the early colonizati-
on and establishment in Denmark. They found that already
within three years after the first discovery of the species it
had reached most parts of the country, even locations as far
from the presumed sources of immigration as is possible in
Denmark. If these observations reflect the process of invasion
correctly (see below), they underscore that the species was ex-
panding extremely fast.

'The present paper follows up on the previous study (Toft
& Hansen 2011). A new nation-wide survey was conducted
in 2017, i.e. 10 years after the first Danish record of D. ra-
mosus with the purpose of recording the changes that have
occurred in the Danish distribution of D. ramosus during the
intervening seven years. The combined data is then used to
deduce the most likely routes and the most likely mechanisms
of dispersal by which the species has colonized and establis-
hed itself in Denmark.

Odiellus spinosus (Bosc, 1792) is another newcomer in
Denmark, noticed for the first time in 2006 (Enghoft & Pe-
dersen 2007) and also recorded during the urban surveys. It is
native to southern and western Europe (Italy, northern Spain,
France, Benelux and southern UK) (Martens 1978). Since the
1970s it has shown expansive tendencies by widening its area
eastwards in Germany (Arachnologische Gesellschaft 2018)
and adjacently Poland (Rozwalka et al. 2013). The species has
spread in Denmark during the same period as D. ramosus al-
lowing a direct comparison between the two with respect to
area occupied and the speed of colonization and spreading.

'The results are discussed in terms of two models of expan-
sion (Hengeveld 1989): wave front expansion or jump disper-
sal. Either a species enlarges its range as a broad moving front
progressing wavelike into the new range. Expansion happens
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by individual short-distance dispersal, induced by a surplus
population being produced near the border of the original
range. Alternatively, a species’ range may expand as a result of
long-distance displacements performed by a few individuals
that successfully settle and establish themselves at a place far
outside the normal range limit. Such pioneer (bridgehead)
subpopulations may eventually become incorporated in the
species’ newly enlarged range by a combination of the two
dispersal mechanisms: repeated jump dispersal events from
the original range combined with local short-distance disper-
sal by offspring of the original colonizers. No direct informa-
tion exists on the mechanisms of migration of these harvest-
men; in accordance with Noordijk et al. (2007) and Vestbo et
al. (2018) it is assumed that transportation by human traffic
(trucks and cars) is the most likely means of long-distance
dispersal for these harvestmen. Below I will also discuss the
suggestion by Noordijk et al. (2007) that wind dispersal may

be involved.

Material and methods

As the immigrant harvestmen were first discovered in urban
settings and the animals are most easily observed on house
walls, churchyard walls and similar vertical structures, regis-
trations were made as surveys of cities and towns. Each regis-
tration was conducted as a one hour walk through (part of)
the town, proceeding at a normal walking speed of ca. 3 km
per hour, though some of the towns visited were too small
to allow a full one-hour survey. Areas with plastered houses
painted in light colours (white or yellow) were preferred, as
the harvestmen are most easily discovered on such surfaces.
In most cases, this means that older parts of the towns (from
early 20™ century) were included if available. These quarters
also had the advantage that the house walls often faced the
pedestrian pavement without enclosed gardens in front. All
harvestmen seen between ground level and 2 m height were
collected in 70 % alcohol and later identified under the bino-
cular microscope.

At some localities these surveys were conducted repea-
tedly between 2008 and 2017. In the two years 2010 (Toft
& Hansen 2011) and 2017, they included a large number
of towns covering most of the country (61 and 64 locations,
respectively). All records have been submitted to the public
database Naturbasen (2018). In the distribution maps, the
data from these surveys are supplemented by observations re-
ported by others to the database. The pattern emerging from
my own data and from the combined data set are the same,
except that the latter provides a more complete geographical
coverage.

An attempt, admittedly inaccurate, was made to estimate
the rate of expansion of D. ramosus in northern Europe, using
the locations of the first records of the species in the Nether-
lands and Germany and the early finds from Denmark. The
distance from Ede (Netherlands) and Bochum (Germany) to
Arslev (Funen, Denmark) was divided by the number of years
between the respective finds (14 and 4 years, respectively). Si-
milar calculations were made between the Ede and Bochum
finds and the most remote (i.e. furthest away from assumed
places of origin) Danish finds (Copenhagen, easternmost
point of Zealand, 2009; Skagen, northernmost tip of Jutland,
2010) (names of main Danish regions/island indicated on
Fig. 1A). Dicranopalpus ramosus is an extremely characteris-

tic species due to its unique position of the legs during rest
(all four legs directed straight to the side). Therefore, it will
draw the attention of active field naturalists; they can easi-
ly recognize it and documentation by photos is unequivocal.
In Denmark, the arrival of the species was anticipated (Toft
2004). It is therefore unlikely that the species had been pre-
sent, widespread and abundant in Denmark before its first
discovery. Similar arguments may refer to the situation in the
Netherlands in the 1990s and to the records of O. spinosus.
Furthermore, several locations in Denmark where D. ramosus
later turned up were surveyed in 2003 without any trace of
the species (Toft & Hansen 2011). Thus, in both countries the
species may have first invaded a few years prior to discovery,
but the time lag between arrival and discovery may be appro-
ximately the same.
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Fig. 1: Known distribution in Denmark of (A) Dicranopalpus ramosus at the
end of 2010 (from Toft & Hansen 2011), (B) D. ramosus at the end of 2017.
Star indicates point of first Danish record (2007). Closed circles: D. ramosus
present. Open circles: localities searched, but D. ramosus was not found

Results

Already in 2010, D. ramosus had arrived to many parts of
Denmark, but it was also absent from large areas (Fig. 1A;
Toft & Hansen 2011). 'This early distribution can best be
characterized as a widely scattered (“patchy”) occurrence. At
all locations where it was present the species was infrequent,
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1-6 specimen (mean 2.4) being found during the one-hour
searches. It was absent from central and northwestern Jutland,
most of Zealand, as well as Lolland-Falster and Bornholm.

In 2017, D. ramosus had arrived to all parts of Denmark
(Fig. 1B). In Jutland the species was nearly ubiquitous and
was missed in only a very few survey visits (4 of 42 towns), in-
dicating a more or less “continuous” distribution. On southern
Funen, most of Zealand and Lolland-Falster, the species was
present as indicated by reports to the database, but in any case
it was missing in 15 out of 22 of the towns visited during the
survey. The relative frequencies in Jutland and the islands are
significantly different (Yates’ x? = 10.05, df = 1, P = 0.0015).
'The number of individuals per visit in Jutland was 1-10 (mean
3.6), while on the islands it was 1-2 (mean 1.6) (excluding
locations without the species). The first record from the iso-
lated island of Bornholm, situated in the Baltic Sea between
Poland and Sweden, is from 2017.

The bee line distance between sites of first records in the
Netherland (Ede) and Denmark (Arslev) is 482 km. This was
accomplished by D. ramosus in 14 years, giving a displacement
rate of 34.4 km/year. Records from Copenhagen 2009 and
Skagen (northern tip of Jutland) in 2010 give displacement
rates of 37.9 and 41.5 km/year, respectively. Similar calculati-
ons from the site of the first German record (Schmidt 2004)
produce values of 119.5, 97.7 and 104 km/year, respectively.
As it is unknown whether the immigrants to Denmark came
from Germany or the Netherlands, 35-40 km per year may
be considered the cautious estimate. In Sweden, however, D.
ramosus was recorded from Uppsala only 5 years after the first
Swedish record (Artportalen 2018) giving a rate of expansion
of 103 km per year. The finding of an established population
at Poznan, Poland, 440 km east of the nearest known Ger-
man locality (Rozwatka & Rutkowski 2016) also indicates
the possibility of fast expansion by very long jumps.

Odiellus spinosus (Fig. 2) has spread much less actively than
D. ramosus. The number of localities and the total distribution
area is smaller. It is widely scattered within its area which in
2017 included eastern Jutland and the islands (except Born-
holm) with a relatively high concentration on the islands. The
distributional pattern (Fig. 2) was as patchy as the early dis-
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Fig. 2: Known distribution in Denmark of Odiellus spinosus at the end of
2017. Star indicates point of first Danish record (2006). Closed circles: O.
spinosus present. Open circles: localities searched, but O. spinosus was not
found. For names of Danish regions/islands, see Fig. 1A
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Fig. 3: Increase in the number of localities from which Dicranopalpus ra-
mosus (A) and Odiellus spinosus (B) have been reported to Naturbasen
(2018)

tribution of D. ramosus. It has been observed exclusively in or
near towns and usually low in numbers (max. 2 individuals
per one hour of search).

Discussion

Only since the early 1990s are the data about the occurrence
of the two species of sufficient quality to allow analysis of the
routes and speed of distributional expansion. According to
its distribution before arriving in Denmark, D. ramosus must
have come from the Benelux/western Germany area. At the
subcontinental (north European) scale, there is some evidence
of a dispersal front (Netherlands 1993, Germany 2002, Den-
mark 2007, Sweden 2012), but at the national Danish scale
this disappears completely. The map of its occurrence in 2010
(Fig. 1A) indicates that neither distance nor sea water were
barriers to dispersal. The species was soon found at locations
far apart over most of the country, but at the same time it was
missing in large areas. Such a distributional pattern signifies
long-distance jump dispersal from the source area(s). Multi-
ple independent immigrations from abroad represent a likely
scenario and are compatible with the most probable mode of
dispersal, i.e. transportation by human traffic (Noordijk et al.
2007, Vestbo et al. 2018). In fact, Fig. 1A may allow us to hy-
pothesize in more detail about how this transportation took
place. The occurrence in eastern Jutland, Funen and Copen-
hagen fits a pattern of immigration via the Danish highways,
which extend the north German highway system northwards
along the east coast of Jutland with a branch going east over
Funen and Zealand to Copenhagen and Sweden, all of which
are connected by bridges. Specifically, the first Danish records
of D. ramosus (and also O. spinosus, Fig. 2) were from Arslev

on the island of Funen (Fig. 1A & 2). Vestbo et al. (2018)
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argues that this place houses a large horticultural centre that
is a target of truck traffic from all of Europe, including not
least the Netherlands. Interestingly, the early Swedish records
of D. ramosus were from the Helsingborg and the Malmé/
Lund area (Jonsson 2013, Artportalen 2018), i.e. the part of
Sweden adjacent to Copenhagen. Thus, the species probab-
ly immigrated to Sweden via Denmark. No highways go up
along the west coast of Jutland, but this area attracts high
numbers of German tourists during the summer and early au-
tumn. Thus, the areas in which D. ramosus became established
very early are those which have relatively high traffic rates ori-
ginating from south of Denmark. In contrast, central Jutland
is characterized by east-west traffic and was colonized some
years later. The first observation from the island of Bornholm,
an isolated island in the Baltic Sea between Poland and Swe-
den, came in 2017. The late arrival here was expected due to
limited traffic connections (ferries from Copenhagen, Ger-
many and Sweden). Considering the Swedish distribution of
D. ramosus in 2017 (Artportalen 2018), the traffic connec-
tions to Bornholm, and the absence of the species in eastern
Germany (Arachnologische Gesellschaft 2018), immigration
from the north via Sweden may be the most probable route.

Comparison of Fig. 1A and 1B shows that during the years
2010 to 2017, D. ramosus in Jutland has filled out much of the
space between the locations initially colonized. In 2017 the
species was missed in very few of the urban counts and only
from one location in which it had been observed in previous
years. Fig. 3 witnesses a dramatic increase in the number of
new localities reported in precisely this period. Though trans-
portation by cars cannot be excluded as partial explanation for
the short-distance dispersal, self-accomplished dispersal may
also be partly involved in the local filling of available habitat
space. The species’ preference for shrubby habitat (Noordijk
et al. 2007, own observations) may facilitate corridor sprea-
ding e.g. along hedges. Unfortunately, no direct observations
exist to evaluate the relative importance of dispersal mecha-
nisms.

'The Danish distribution of O. spinosus (Fig. 2) differs from
that of D. ramosus in that it is completely missing in wes-
tern Jutland, and that it is found considerably more often on
the islands (Funen, Zealand, Lolland, Men) than in Jutland.
Apart from showing much slower rates of expansion, this may
indicate that the routes of immigration are partly different.
'The occurrences in eastern Jutland and Funen may have follo-
wed the same route as D. ramosus, i.e. via highway traffic from
Germany. The relatively heavy concentration of the species on
south Zealand, Lolland and Men indicates another immig-
ration route via the ferry from Germany to Redby (southern
coast of Lolland). The immigrants here may have originated
from the population that have established in eastern Germa-
ny. The possibility of this immigration route is documented
by the extreme number of rare southern species (insects, mil-
lipedes, centipedes, harvestmen) that have been found at an
abandoned railway area near the ferry harbour (Enghoff et
al. 2011).

Wind dispersal has been proposed as a possible mecha-
nism of dispersal for the expanding harvestmen (Noordijk et
al. 2007). There are neither direct nor indirect evidence for
this, however. Firstly, I am unaware of any observations of
“flying” harvestmen; in contrast to spiders and mites, harvest-
men seem never to have been recorded in samples of aerial

plankton whether recorded from planes (Glick 1939), high
masts (Freeman 1946) or from boats far at sea (Hardy &
Cheng 1986). Secondly, if the air was a main dispersal medi-
um, the direction of spreading is expected to follow the main
wind direction. The direction of expansion of most harvest-
men has been towards the north, while prevailing winds are
westerly (http://www.dmi.dk).

Development of the reports for each of the two species to
Naturbasen (2018) (Fig. 3) indicate that the largest increase
in the number of locations from which they were reported
came in the latter half of the period, after a relatively slow
increase in the first half. This picture is consistent with the
hypothesis that the early finds were due to independent im-
migrations from abroad, while the later “flling up” is due to
local (and possibly self-mediated) dispersal from each of the
primary centres of establishment.

The 2017 distribution of D. ramosus on the Danish islands
(Fig. 2B) indicates a situation similar to that in Jutland 2010
(Fig. 2A): the species is present, but not abundant enough to
turn up at every one-hour observation event. The situation is
a logical consequence of the fact that in 2010 the species was
completely missing on most of the eastern islands (except in
Copenhagen). In another seven years we can expect it to have
become firmly established on these islands too.

Dicranopalpus ramosus were estimated to have invaded
northern Europe with a speed of 35-100+ km per year. Range
expansion rates at such speeds make it hard to imagine that
the expansion could take place without human assistance.
Though some flying insects (e.g. the harlequin ladybird beet-
le, Harmonia axyridis) may have spread with higher speeds
(Brown et al. 2008, Hemptinne et al. 2012), most invasive
winged insects have expanded with speeds in the same range
as D. ramosus or slower (Hemptinne et al. 2012). Indeed, the
spread of the harlequin beetle in Denmark has been consi-
derably slower than that of D. ramosus (Steenberg & Harding
2009). Human vehicular transportation allows for dispersal
by very long jumps also in species incapable of self-mediated
long-distance dispersal. It even seems that the speed of ex-
pansion has increased as the species moved north. This may
be due to increased truck traffic between countries of the Eu-
ropean Union during the last decennia. Building of bridges
between Funen and Zealand (1998) and between Zealand
and Sweden (2000) may have reduced the tendency of the
sea belts between these islands (Storebzlt and Jresund) to
function as dispersal barriers by facilitating terrestrial traffic.

Acknowledgements
I am indebted to Axel Schénhofer and Hay Wijnhoven for valuable

comments on the manuscript.

References

Arachnologische Gesellschaft 2018 Atlas of the European arachnids.
— Internet: http://atlas.arages.de (1.111.2018)

Artportalen 2018 Artportalen. Rapportsystem for vixter, djur och
svampar. — Internet: http://www.artportalen.se (1.111.2018)

Brown PM]J, Roy HE, Rothery P, Roy DB, Ware RL & Majerus
MEN 2008 Harmonia axyridis in Great Britain: analysis of the
spread and distribution of a non-native coccinellid. — BioControl
53:55-67 — doi: 10.1007/510526-007-9124-y

Enghoft H 1988 Operation Opilio 1987 — en undersogelse af mejere
pa mure, stakitter o.l. steder i Danmark. — Entomologiske Med-
delelser 56: 65-72


http://www.dmi.dk
http://atlas.arages.de
http://www.artportalen.se
http://dx.doi.org/10.1007/s10526-007-9124-y

Ten years after the invasion in Denmark (Opiliones)

Enghoff H & Pedersen ] 2007 Ny dansk mejer: Odiellus spinosus (Bosc,
1792). — Entomologiske Meddelelser 75: 59-63

Enghoff H, Pedersen J, Thomsen PF & Iversen L 2011 Tusindben,
skolopendre og mejere fra Redbyhavn og omegn — med fem nye
arter for den danske fauna.— Entomologiske Meddelelser 79: 3-12

Enghoff H, Pedersen J & Toft S 2014 Danske mejere — en fauna i
vaekst. — Entomologiske Meddelelser 82: 1-12

Freeman JA 1946 The distribution of spiders and mites up to 300 ft.in
the air.— Journal of Animal Ecology 15: 69-74 — doi: 10.2307/1626

Glick PA 1939 The distribution of insects, spiders and mites in the
air.— United States Department of Agriculture, Technical Bulletin
673:1-150

Hardy AC & Cheng L 1986 Studies in the distribution of insects by
aerial currents. III. Insect drift over the sea. — Ecological Ento-
mology 11: 283-290 — doi: 10.1111/j.1365-2311.1986.tb00304.x

Hemptinne J-L, Magro A, Evans EW & Dixon AFG 2012 Body
size and the rate of spread of invasive ladybird beetles in North
America. — Biological Invasions 14: 595-605 — doi: 10.1007/
$10530-011-0101-0

Hengeveld R 1989 Dynamics of biological invasions. Chapman and
Hall, London. 160 pp.

Jonsson L 2013 Grenlocke Dicranopalpus ramosus — en f6r Sverige ny
art av lockespindel. — Flora och Fauna 101(1): 18-21

Martens ] 1978 Spinnentiere, Arachnida — Weberknechte, Opiliones.
— Die Tierwelt Deutschlands 64: 1-464

Naturbasen 2018 Naturbasen — Danmarks nationale artsportal. —
Internet: http://www.fugleognatur.dk (1.111.2018)

Noordijk J, Wijnhoven H & Cuppen J 2007 The distribution of the
invasive harvestman Dicranopalpus ramosus in the Netherlands
(Arachnida: Opiliones).— Nederlandse Faunistische Mededelingen
26: 65-68

Rambla M 1986 Nuevos datos sobre Dicranopalpus ramosus (Simon,
1909) (Arachnida, Opiliones, Phalangiidae). — Actas X Congreso
Internacional de Aracnologia, Jaca (Espafa), 1: 373-382

Rozwatka R & Rutkowski T 2016 First record of the expansive
harvestmen Dicranopalpus ramosus (Simon, 1909) (Arachnida:

Opiliones) in Poland. — Fragmenta Faunistica 59: 65-71 — doi:
10.3161/00159301FF2016.59.1.065

Rozwatka R, Rutkowski T' & Sienkiewicz P 2013 New data on the
occurrence of two invasive harvestmen species — Odiellus spinosus
(Bosc) and Lacinius dentiger (C.L. Koch) in Poland. — Fragmenta
Faunistica 56: 47-54 — doi: 10.3161/00159301FF2013.56.1.047

Sankey JHP & Savory TH 1974 British harvestmen. Arachnida:
Opiliones. Keys and notes for the identification of the species. —
Synopses of the British Fauna, New Series 4: 1-76

Schmidt C 2004 Der Weberknecht Dicranopalpus ramosus (Simon,
1909) (Arachnida, Opiliones, Phalangiidae) neu fiir Deutschland.
— Mitteilungen der Arbeitsgemeinschaft westfilischer Entomo-
logen 20: 1-12

Steenberg T & Harding S 2009 The harlequin ladybird (Harmonia
axyridis Pallas) in Denmark: spread and phenology during the
initial phase of invasion. — Entomologiske Meddelelser 77: 27-39

Toft S 2004 Mejerne. — Natur og Museum 43(3): 1-36

Toft S & Hansen MDD 2011 Gaffelmejerens Dicranopalpus ramosus
lyninvasion i Danmark. — Flora og Fauna 117: 47-51

Vestbo S, Toft S, Swanson HA, Olesen JM & Funch P 2018 Trans-
portation infrastructures and arthropod dispersal: Are harvestmen
(Opiliones) hitchhiking to northern Europe? — Journal of Ethno-
biology 38: 55-70 — doi: 10.2993/0278-0771-38.1.055

Wijnhoven H & Prieto CE 2015 Dicranopalpus caudatus Dresco,
1948: Not a synonym of Dicranapalpus ramosus (Simon, 1909) but
a valid species after all (Arachnida, Opiliones). — Revista Ibérica
de Aracnologia 26: 25-34

Wijnhoven H, Schonhofer AL & Martens J 2007 An unidentified
harvestman Leiobunum sp. alarmingly invading Europe (Arachni-
da: Opiliones). — Arachnologische Mitteilungen 34: 27-38 — doi:
10.5431/aramit3406

Electronic Appendix (pdf format): Numbers of Dicranopalpus ramosus
and Odiellus spinosus collected during one-hour surveys of Danish
towns during the period 2003 to 2017, with information on geographic
position of towns and year/date (Month-Day) of collection.


http://dx.doi.org/10.2307/1626
http://dx.doi.org/10.1111/j.1365-2311.1986.tb00304.x
http://dx.doi.org/10.1007/s10530-011-0101-0
http://dx.doi.org/10.1007/s10530-011-0101-0
http://www.fugleognatur.dk
http://dx.doi.org/10.3161/00159301FF2016.59.1.065
http://dx.doi.org/10.3161/00159301FF2013.56.1.047
http://dx.doi.org/10.2993/0278-0771-38.1.055
http://dx.doi.org/10.5431/aramit3406

Arachnologische Mitteilungen / Arachnology Letters 56: 6-16

Karlsruhe, September 2018

On the morphological separation of two sibling species: Pardosa proxima
(P. vlijmi syn. nov.) and P. tenuipes (Araneae: Lycosidae)

Marco Isaia, Torbjorn Kronestedt, Francesco Ballarin & Alberto Chiarle
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Abstract. Morphological descriptions of P. proxima (C. L. Koch, 1847) (= P. vlijmi den Hollander & Dijkstra, 1974, syn. nov.) and its sister
species P. tenuipes L. Koch, 1882 (= P. proxima auct.), a pair of species hardly distinguishable on a morphological basis but easily separable
through behavioural characters, are given. The identification on an ethological basis allowed us to study the morphology of the males
and to point out the morphological characteristics that can be used to discriminate the two species. Moreover, the examination of type
material of Pardosa proxima and P. tenuipes, together with details given in the original descriptions, led us to conclude that P. viijmi is a
junior synonym of P. proxima and that P. tenuipes has been long overlooked. However, females remain hard to distinguish due to high
intraspecific variability in the shape of the epigyne, vulva and habitus. According to the examination of material from different parts of
Europe, P. proxima seems to be quite common in Italy and in the south of the Balkan Peninsula (mainly Greece and Bulgaria) while P. tenu-
ipes is more widely distributed in western Europe, reaching central Europe. Contact zones between the two species were found in north-
western Italy and France. Far from detailing the precise distribution of the two species, we suggest that material previously identified as
“Pardosa proxima"” should be checked for establishing the occurrence of one or both species in different countries.

Keywords: ethospecies, synonymy, taxonomy, wolf spiders

Zusammenfassung. Zur morphologischen Unterscheidung von zwei Schwesterarten: Pardosa proxima (P. vlijmi syn. nov.) und P.
tenuipes (Araneae: Lycosidae). Es werden morphologische Beschreibungen von P. proxima (C. L. Koch, 1847) (= P. vlijmi den Hollander &
Dijkstra, 1974, syn. nov.) und ihrer Schwesterart P. tenuipes L. Koch, 1882 (= P. proxima auct.) prasentiert. Es handelt sich um ein Artenpaar,
das morphologisch nur schwer, aber durch ihr Verhalten leicht zu unterscheiden ist. Die Bestimmung auf ethologischer Basis ermdglichte
uns die Morphologie der Mannchen genauer zu untersuchen und morphologische Merkmale zu finden, die es méglich machen die
beiden Arten zu trennen. Weiterhin fiihrte die Untersuchung von Typusmaterial von Pardosa proxima und P. tenuipes, zusammen mit in
den Orginalbeschreibungen genannten Details, zu dem Schluss das P. vlijmi ein jlingeres Synonym von P. proxima ist und dass P. tenuipes
lange Ubersehen wurde. Jedoch bleiben die Weibchen, bedingt durch eine hohe intraspezifische Variabilitat der Form von Epigyne und
Vulva sowie ihrem Habitus, schwer unterscheidbar. Nach Untersuchung von Material aus verschiedenen Teilen Europas scheint P. proxima
in Italien und dem Stiden der Balkanhalbinsel (vor allem in Griechenland und Bulgarien) hédufig zu sein, wéhrend P. tenuipes im westlichen
Europa, bis Mitteleuropa, verbreitet ist. Kontaktzonen beider Arten sind aus Nordwest-Italien und Frankreich belegt. Bisherige Nachwei-
se von ,Pardosa proxima” sollten Gberpriift werden um die genaue Verbreitung beider Arten in den verschiedenen Landern zu belegen.

Pardosa C.L.Koch, 1847 is the largest genus within the fami-
ly Lycosidae with 549 known species and subspecies (WSC
2018) and represents one of the largest spider genera in the
world. Most of the species have been placed in informal phe-
netic species-groups based on similarities in the copulatory
organs (Zyuzin 1979, Dondale & Redner 1990, Almquist
2005, Chiarle et al. 2013).

'The proxima-group includes nine Palacarctic species (Zy-
uzin 1979): P proxima (C. L. Koch, 1847), P, hortensis (Thorell,
1872), P morosa (L. Koch, 1870), P tatarica (Thorell, 1875)
[= P strigillata sensu Zyuzin 1979], P atomaria (C. L. Koch,
1847) [= P strigillata sensu Buchar & Thaler 2002], P, cribrata
Simon, 1876, P roscai (Roewer, 1951), P pseudostrigillata Ton-
glorgi, 1966 and P, o/ijmi den Hollander & Dijkstra, 1974.
'The subspecies P proxima poetica Simon, 1876 was also de-
scribed from Europe, although Tongiorgi (1966) considered it
doubtful since it does not display a well-defined geographical
separation from the typical form (see remarks below on P
proxima poetica).

Zyuzin (1979) showed clearly outlined characters for the
proxima-group such as a small, trapezoidal tegular apophysis
and, in some cases, a sclerotized lamellar process on the palea
in males. Females are characterized by a more or less narrow
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anterior part of the septum, which is not connected with the
anterior margin of the epigyne, and a broadened posterior part
usually characterized by a triangular or anchor-like shape.

Historical background

Carl Ludwig Koch originally described Pardosa (sub Lycosa)
proxima on material from unspecified localities in Greece in
1847. According to the original description, specimens were
collected by the Bavarian explorer Franz Joseph Schuch
(1808-1863). He was a military physician serving in the Ba-
varian Auxiliary Corps in Greece around 1834-1837. The
Corps was stationed in Nauplia (now Nafplio, Navmho) in
the Peloponnese. Supposedly, Dr. Schuch collected the type
material of Pardosa proxima in the vicinity of Nafplio, as this
locality was mentioned for other spiders collected by him and
described by C. L. Koch (Koch 1847).The distribution of the
species was later considered Euro-Mediterranean (Tongiorgi
1966, Vlijm 1971, den Hollander & Dijkstra 1974), although
Dahl (1908) already considered that specimens from south-
eastern Europe differed from specimens in south-western
Europe. More specifically, Dahl (1908: 507) stated that the
south-western specimens showed the same characters that
were described by Koch (1882) for Pardosa tenuipes, such
as the uniform colouration of the male femur of leg I: “Die
Exemplare aus Stidwesteuropa weichen in ganz bestimmter
Weise ab. Beim Minnchen von Lyc. proxima C. L. Koch sind
die Schenkel des ersten Beinpaares stets viel dunkler als die
andern, fast einfarbig, bei der siidwesteuropdischen Form,
welche L. Koch Pard. tenuipes genannt hat (vgl. 1881), sind
die Vorderschenkel nicht dunkler und meist ahnlich wie die
andern geringelt.” [The specimens from south-western Eu-
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rope differ in a very specific way. Males of Lyc. proxima C. L.
Koch have the femora of the first leg pair much darker than
the others, almost unicolour, while in the form from south-
western Europe, which L. Koch named Pard. tenuipes (cf.
1881 [should be 1882]), the first femora are not darker and
annulated like the others].

In addition, it is worth noting that in the original descrip-
tion of P, proxima, C. L. Koch (1847: 53) mentioned and il-
lustrated the dark femur of leg I of males (see Fig. 24, arrow).
'The same characteristic was also emphasized by de Lessert
(1910: 516, footnote).

Den Hollander et al. (1972) published a paper on the
occurrence of wolf spiders of the genus Pardosa in southern
France. In this work, they observed that specimens previously
identified as P, proxima showed difterent courtship behaviour
compared to the typical form. They found these “aberrant spe-
cimens” in two localities (Pas d’Esculette, near Millau and Le
Pin, near Auxerre), occurring together with P proxima auct.
and P, hortensis. According to den Hollander et al. (1972),
the preliminary examination of the external genital structu-
res of the “aberrant specimens” showed intermediate features
between P, proxima auct. and P hortensis. A few years later,
the same material was examined by den Hollander & Dijks-
tra (1974) who described the “aberrant specimens” as a new
ethospecies, P v/ijmi den Hollander & Dijkstra, 1974. Etho-
species are defined as pair or complex of species that can be
hardly distinguished on a morphological basis, if at all, but are
easily separable through behavioural characters (O’Connor et
al. 2011, see also Vlijm 1986). The concept of ethospecies was
defined by Emerson (1956) to describe species belonging to
the genus Apicotermes (Isoptera) that could only be distinguis-
hed by the different construction of the nests. Among spiders,
ethospecies are particularly known in wolf spiders (e. g., Uetz
& Denterlein 1979, Cordes & von Helversen 1990, Topfer-
Hofmann et al. 2000, Roberts & Uetz 2004). Chiarle & Isaia
(2013) confirmed that courtship behaviour is a valuable tool
to discriminate P proxima auct. from P vlijmi. However, it
seems likely that the concept of ethospecies only reflects the
inability of the researcher to detect useful morphological fea-
tures.

The fact that the description of P v/ijmi as a new species
was only based on courtship behaviour created nomenclature
problems (see also Vlijm 1986). In particular, den Hollander
& Dijkstra (1974) considered P, proxima auct. and P vlijmi
“morphologically indistinguishable”, implying that it was not
necessary to see any type material of P proxima C. L. Koch,
1847. In their work, they assigned the new name v/ijmi to
the less common species: “It therefore seems plausible that
the widespread P “proxima’” refers to Pardosa proxima (Koch,
1848) [sic!] and that the aberrant specimens belong to a new
species”. This kind of conclusion is rather arbitrary, given that
there is no evidence that Carl Ludwig Koch had described
P, proxima on specimens that performs the “normal” or the
“aberrant” courtship behaviour observed by den Hollander
& Dijkstra (1974). Although the authors provided some pre-
liminary measurements of the body and the external genital
structures, the drawings of palps and epigynes are poor and
lack details. Moreover, given the apparent lack of documen-
ted morphological characters useful to distinguish the new
species, it is likely that P v/ijmi has been routinely overlooked
and often confused with its sibling species, P, proxima auct.

'The results obtained in our previous studies on the court-
ship behaviour of these two species (Chiarle et al. 2013, Chi-
arle & Isaia 2013) concur with those reported by den Hollan-
der & Dijkstra (1974). A closer examination of the specimens
used for the behavioural analysis, together with the exami-
nation of material from different parts of Europe, revealed
that the two species were in fact mostly confused in the past,
and that a revision of the current nomenclature was needed.
Further support for our assumption, linking morphological
and ethological traits, is found in the molecular analysis pre-
viously conducted (Chiarle 2013), providing evidence for a
clear separation of the two species, and justifying our use of
morphological characters for species identification.

Here we present the results obtained from the morpho-
logical examination, we point out the characters useful for
separating the two species and we revise their nomenclatural
status.

Material and methods

Samples were photographed using an Olympus E-520 came-
ra attached on an Olympus SZX16 stereomicroscope at the
Zoological Museum, University of Turku and a Leica EC3
camera attached on an Leica MS5 stereomicroscope at the
Department of Life Sciences and Systems Biology of the Uni-
versity of Torino. Dishes of different size with paraffin at the
bottom were used to photograph the specimens in the correct
position. Images have been subsequently fixed using “Com-
bineZP” image stacking software. SEM micrographs were
taken with a Hitachi S-4300 scanning electron microscope at
the Swedish Museum of Natural History in Stockholm. The
digital photo (stacked) in Fig. 26 was taken using an Infini-
tyX camera on an Olympus SZX12 stereomicroscope at the
Swedish Museum of Natural History in Stockholm.

Part of the examined material (marked with an asterisk®)
has been formerly identified on an ethological basis (see
Chiarle et al. 2013, Chiarle & Isaia 2013).

For both species, total body length, prosoma length and
width, leg I length is reported (minimum and maximum).
For males, we also measured palp tibia length and width. De-
scription and measurements of females are based on presu-
med “pure” populations (i.e. populations where we only found
males of one of the two species). All measurements are given
in millimetres.

Apart from types, all studied materials are preserved at:
Museo Civico di Storia Naturale di Verona, Italy (MSNVR);
Museo Civico di Scienze Naturali “E. Cafi” di Bergamo,
Italy (MCSNB); Museo Regionale di Scienze Naturali di
Torino, Italy (MRSN); Entomology Department of the Ro-
yal Belgian Institute of Natural Science in Brussels, Belgi-
um (RBINS); National Museum in Prague, Czech Republic
(NMP), Collezione Isaia stored at Dipartimento di Scienze
della Vita e Biologia dei Sistemi, University of Torino, Italy
(CI), and Swedish Museum of Natural History of Stockholm,
Sweden (NHRS).

Taxonomy

Family Lycosidae Sundevall, 1833

Pardosa proxima (C. L. Koch, 1847)

(Figs 1,2,5-10,19,21, 22, 24-26)

Lycosa proxima C. L. Koch, 1847: 53, figs 1453-1454 (3%)
Pardosa proxima (C. L. Koch): Tongiorgi 1966: 306
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Pardosa vlijmi den Hollander & Dijkstra, 1974: 58, fig. 1: 1
(89), courtship behaviour; Chiarle & Isaia 2013: courtship
behaviour. Chiarle et al. 2013: 119, courtship behaviour. Syn.

nov.

Brief description of the courtship behaviour. The male
quickly raises and lowers the whole body on the spot, with a
series of small jumps. The vibration turns into a conspicuous
hopping, characterized by up and down movements of the
whole body toward the female. At the same time, the male
performs some very rapid movements of the opisthosoma,
kept parallel to the substrate. During hopping, the palps and
opisthosoma scrape on the substrate.
Type material. Pardosa proxima: Lectotype € with old labels
“Pardosa proxima” and “Griechenland Type” in Natural Histo-
ry Museum, London, here examined and designated: GREE-
CE, possibly near Nafplio (cf. “Historical background” abo-
ve). Another female stored in a separate tube labelled “Lyc.
proxima type” (not old label) turned out to be P, hortensis.
Pardosa vlijmi: Holotype & and allotype ? from FRANCE,
Lozere, Pas d’Esculette and 29 paratypes from FRANCE,
Yonne, Le Pin in Naturalis Biodiversity Center, Leiden, ex-
amined.
Other material examined. Asterisks (*) indicate specimen
used in previous studies for behavioural analysis.
BULGARIA. Blagoevgrad: Sandanski, shore, 20.V1.1963,
168 (J. Buchar, NMP). — FRANCE. Corse: Haut-Asco,
short grazed grass partly wet from water flow, 24.V.2005,
63 3% (T. Kronestedt, NHRS). - GREECE. Eastern Mace-

donia and Thrace: Lake Mitrikou area, 1.1V.1988, 128 179
(D. Cordes, NHRS). Crete: La Canea, Vryses, ashore with
stones, 24.V1.1999, 438 12 (J. Buchar, NMP); Moni Toplou,
small basin, 12.V.2010, 13 (J. Buchar, NMP); also material in
Bosmans et al. (2013). Peloponnese: Nomia, 16.V1.1974, 18
(V. Svihla, NMP); Tolo, drain, 20.V1.2000, 33 32 (J. Buchar,
NMP); Argos, brook, 22.V1.2000, 33 1% (J. Buchar, NMP).
— ITALY. Calabria: Cosenza, Cecita lake, 6.VII1.1958, 28
(F. Papi, coll. P. Tongiorgi); S. Giovanni in Fiore, Lorica,
24.VII1.1999, 138 (E. Ferrario, MSNB). Emilia—Romagna:
Ravenna, Cervia, inside the city, IV.1991, 18 (P. Tongiorgi,
MCSNB); Reggio Emilia, Regnano, meadow with Medicago
sativa, 23.1V.1978, 48 209, lake shore, 18 12 (P. Tongiorgi,
MCSNB); Viano, 275 m, 30.1V.1978, 13 62 (P. Tongior-
gi, MCSNB). Lazio: Roma, Campaegli, Cervare di Roma,
Monti Simbruini, 18.VII1.2010, 113 12 (F. La Casella, CI);
Palatino hill, 14.111.1965, 18 (P. Brignoli, MCSNB). Ligu-
ra: LaSpezia, Bozzi, suburbs, 24.111.1957, 28 29; Canaletto,
?.V.1957, 18 (G. Mazza, MCSNB). Lombardia: Bergamo,
Bariano, Serio river, 120 m, pitfall trap, uncultivated mea-
dow, 8.I11.-8.1V.2002, 13; 16.V1.—7.VI1.2002, 33 (S. Ciocca,
MCSNB); Bonate Sotto, Brembo river, 175 m, pitfall trap,
dry grassland, 11.11.-23.111.2002, 23 (S. Ciocca, MCSNB).
Zanica, Serio river, 190 m, pitfall trap, grassland with Arzemi-
sia sp., 8.111.-8.1V.2002, 23 (S. Ciocca, MCSNB); river shore,
1.IV.~13.1V.2003, 18 (S. Ciocca, MCSNB); Pavia, 20th navi-
glio, 2.1V.1999, 18 (8. Ciocca, MCSNB); Piemonte: Alessan-
dria, Pecetto di Valenza, poplar wood, 06.VII.2006, 18 (M.
Isaia, CI); Asti, Canelli, vineyard, 4.V11.2009, 38 (E. Caprio,

Figs 1-4: 1-2. Pardosa proxima, male: 1. SEM picture of the embolus; 2. embolus with inclination angle. 3-4. P. tenuipes, male: 3. SEM picture of the em-
bolus; 4. embolus with inclination angle. Scale lines = 100 pm. 1-2. male from Vicoforte Mondovi, Cuneo (IT) 3-4. male from “La Mandria” natural park,
Venaria Reale, Torino (IT)
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Figs 5-10: Pardosa proxima, male: 5. habitus;
6. left palp retrolateral view; 7. abdomen ven-
tral view; 8. left palp ventral view; 9. left palp
ventrolateral view; 10. epigyne. 5-9. male from
Caldiero, (Verona, IT). 10. female from Belfiore
(Verona, IT)

CI); Cuneo, Vicoforte Mondovi, wet meadows, 3.111.2007, 28
(MRSN); 22.111.2009, 98 (A. Chiarle, CI)*; Guarene, mea-
dows, 7.111.2009, 78 (A. Chiarle, CI)*; Torino, Ivrea, Meugli-
ano lake, 30.1V.2010, 13 (M. Paschetta, CI). Puglia: Taranto,
6 km from S. Basilio, Lato river shore, 1961, 48 20% (P. Ton-
giorgi, MCSNB). Sardegna: Cagliari, Muravera, Costa Rei
bay, 24.V1.1987, 1538 142 (P. Tongiorgi, MCSNB); Nuoro,
Belvi, Enazzu, 550 m, pitfall trap, hazel grove, 13.VI1.-27.
VI1.2006, 18 2%; 21.11.-19.111.2007, 58; 19.111.-26.1V.2007,
18; 26.1V.-30.V.2007, 18 32 (I.S.E., MCSNB). Toscana:
Lucca, Pania della Croce, near the Mosceta lodge, 18.1V.1957,
18 (P. Tongiorgi, (MCSNB); Sillano, Capanne di Sillano,
swampy area, 4.VI[.1965, 13 1% (P. Tongiorgi, MCSNB); S.

Romano, Orecchiella wildlife reserve, 1200 m, 14.V.1967, 78
22% (P. Tongiorgi, MCSNB); Gallicano hill, road to Mon-
terpoli, 3.V.1968, 173 302 (P. Tongiorgi, MCSNB); Pisa,
humid meadow near the pool, 2.1V.1957, 23 (P. Tongiorgi,
MCSNB); Caprona, Arno river banks, ?.1962, 118 72 (P.
Tongiorgi, MCSNB); S. Rossore, field and scrub, 4.1V.1960,
18 42 (P. Tongiorgi, MCSNB); meadow near the swampy
area, 11.1V.1960, 53 10% (P. Tongiorgi, MCSNB); meadows
with salted pools, 19.1V.1963, 13 92 (P. Tongiorgi, MCSNB);
Ponte dei Biacchi, 3.111.1963, 48 2% (P. Tongiorgi, MCSNB).
Val d’Aosta: Pont-Saint-Martin, Holay, 4.VI1.-28.VI1.2011,
48 (M. Paschetta & D. Giuliano, CI). Veneto: Padova, Vo,
Zovon, pitfall trap, 20.X.2010, 53 22 (M. Zotti, MSNVR);
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Padova, Colli Euganei, pitfall trap, 10.VIL.2010, 303 20% (M.
G. Paoletti, MSNVR); Verona, Natural History Museum in-
ner court, 18 (Boscolo & Zaupa, MSNVR); Belfiore, Porto,
uncultivated meadow, 22.111.2008, 38 3% (F. Ballarin, MSN-
VR); Caldiero, Ca’ Tantini, pitfall trap, uncultivated meadow,
15.VI1.-5.VI1.2008, 138 (F. Ballarin & D. Fattori, MSNVR);
Cologna Veneta, 19.111.1967, 18 (Gioco, MSNVR). - MO-
ROCCO. Agadir, lawn in the city, 9.X11.1998, 38 (T. Krones-
tedt, NHRS). — SPAIN. Tenerife: Aguamansa, 1000 m a.s.l.,
grassland at edge of conifer forest, 11.X11.1999, 108 3% (T.

Figs 11-16: Pardosa tenui-
pes, male: 11. habitus; 12.
left palp retrolateral view;
13. abdomen ventral view;
14. left palp ventral view; 15.
left palp ventrolateral view;
16. epigyne. 11-15. male
from Bariano (Bergamo, IT).
16. female from “La Mandria”
Natural Park, Venaria Reale
(Torino, IT)

Kronestedt, NHRS); Puerto de la Cruz, lawn, 8.X11.1999,
163 42 (T. Kronestedt, NHRS). — TURKEY. Mediterranean
Region: Side, wet meadows, 1.V1.2002, 14 & (J. Buchar & V.
Céza, NMP).

Description. The general description is based on specimens
for which we observed courtship behaviour (marked with an
asterisk on the material section). Specimens from other loca-
lities were considered for comparison.

Male. Total length: 4.50-5.05. Prosoma: 2.18-2.6 long, 1.75—
1.92 wide.



Two sibling species: Pardosa proxima and P. tenuipes

11

1,8

1,6

14

Metatarsus | length

12

2 244 22 23 24 25 26

Carapace length

A P tenuipes
A Mondovi (IT)
A Venaria Reale (IT)
A Guarene (IT)
@® P proxima
Roma (IT)
® Padova (IT)

o Mondovi (IT)

. § 2,8 2,9 3

Fig. 17: Clustering of Pardosa proxima and P. tenuipes based on the carapace (x-axis) and leg | metatarsus length (y-axis).
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Fig. 18: Clustering of Pardosa proxima and P. tenuipes based on palpal tibia length (x-axis) and the palpal tibia width/length ratio (y-axis).

Prosoma dark brown with darker eye region, with a narrow
yellowish median band, lateral bands of the same colour, broken
into three distinct parts (Fig. 5). Eye region with short hairs.
Clypeus brownish, chelicerae brown with yellow internal side.
Sternum brown. Opisthosoma dorsally dark brown with a dis-
tinct lighter cardiac mark surrounded and followed by a couple
of spots of the same colour, spots fused near the spinnerets (Fig.
5). Ventral side of the opisthosoma yellowish with short, stum-
py dark hairs (Figs 7,19, 21-22). Legs uniformly yellowish, fe-
mora with brown annulations (Fig. 5). Leg I with femur brown
(Fig. 5) and with only few long hairs on tibia and metatarsus.
Leg I length: Femur 1.5, Patella 0.70, Tibia 1.17, Metatarsus
1.30, Tarsus 0.91. Palp as in Figs 6, 8, 9 dark brown, cymbium
brown with yellow distal part. Embolus as in Figs 1-2.
Female. Total length: 5.41-6.25. Prosoma: 2.16-2.40 long,
1.56-1.74 wide.

Prosoma dark brown with darker eye field. Median band

yellowish, lateral bands broken into three distinct spots, same

colour as median band. Rarely, the lateral bands are unbroken.
Clypeus and cephalic flanks yellow-brownish, chelicerae of
the same colour. Sternum brownish sometimes with a lighter
central area. Dorsal side of the opisthosoma dark brown with
a distinct narrow cardiac mark, flanked and followed by 4-5
couples of yellow-brownish spots, which are fused near the
spinnerets. The whole pattern is quite variable and, in some
specimens, it is faint and not clearly visible. Ventral side of
the opisthosoma light brown with two lighter V shaped strips.
Legs uniformly yellowish brown with few faint brownish
marks on femora and patella. Leg I length: Femur 1.54, Pa-
tella 0.76, Tibia 1.22, Metatarsus 1.24, Tarsus 0.89. Epigyne
as in Fig. 10.

Habitat. Similar to P, fenuipes. The two species may co-occur
in the same habitat.

Remarks. The stumpy (peg-like) dark hairs on the venter of
the male opisthosoma show some variation in density, being
somewhat less dense in males from Morocco and Tenerife in
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Figs 19-23: SEM pictures of male abdomens (ventral side): 19. Pardosa proxima showing short (light) and modified (dark) hairs; 20. Pardosa tenuipes
showing numerous long and thin (light) hairs, scattered with more erect (dark) hairs; 21. P. proxima, close-up of abdominal hairs; 22. as in Fig. 21 (note
the shabbier modified (dark) hairs); 23. P. tenuipes, close-up of abdominal hairs. Scale line = 500 pm (19, 20), 50 pm (21-23). 19, 22. male from Campaegli
(Roma, IT); 20, 23: male from “La Mandria” natural Park, Venaria Reale (Torino, IT). 21. male from Padova (IT)
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comparison with males from e.g., Greece, and being slightly ~ Pardosa proxima den Hollander et al. 1972: 79, fig. 1 (39).

longer in some males from Tenerife. Pardosa proxima Loksa 1972: 17, fig. 12F-], 25A, 26C-D
(3%,9).

Pardosa tenuipes L. Koch, 1882 (Figs 3, 4, 11-16, 20, 23) Pardosa proxima den Hollander & Dijkstra 1974: 57, fig.

Pardosa tenuipes L. Koch, 1882: 649, fig. 24 (3). 1.2a-b (39).

Lycosa proxima tenuipes Dahl 1908: 425, fig. 81 (89). Dahl &  Pardosa proxima Roberts 1985: 134, fig. 59d (39).

Dahl 1927: 33, figs 81-82 (3%). Pardosa proxima Roberts 1995: 220, fig. (39).

Pardosa proxima tenuipes Lessert 1910: 515. Pardosa proxima Roberts 1998: 235, fig. (39).

Lycosa proxima Locket & Millidge 1951: 267, fig. 130C-D,  Pardosa proxima Chiarle et al. 2013: 119, courtship behaviour.
G (89.
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Figs 24-26: Pardosa proxima. 24-25. after Koch (1847): male (24) and female (25); 26. epigyne (lectotype). Scale line = 0.1 mm

Brief description of the courtship behaviour. The male
moves one step forward with legs I raised, moving the palps
up and down and vibrating the opisthosoma. Afterwards, he
moves toward the female with hops, hitting the legs and rub-
bing the cymbia on the substrate.
Type material. Pardosa tenuipes: Holotype & from SPAIN,
Majorca, Ses Prat de San Jordi, May (Schaufuss) in Muse-
um fiir Naturkunde, Berlin (ZMB 7921), examined. The male
lacks both palps, but one palp and the legs on the right side
are mounted on a microslide (ZMB 7921a). The illustration
of the palp in Koch (1882: Fig. 24 also Bosmans & Van Keer
2012: Fig. 21) is misleading.
Other material examined. Asterisks (*) indicate specimen iden-
tified on ethological basis and used in previous studies (Chiarle
& Isaia 2013, Chiarle et al. 2013) for behavioural analysis.
BELGIUM. Flandre: Brabant, Tienen, sugar factory, san-
dy substrate, 52 m a.s.l., 20.V.2009, 58 13% (A. Chiarle, F.
Hendrickx & J. Pétillon, RBINS); Antwerpen, 15.V.2009, 58
8% (F. Hendrickx, RBINS); Laarne, Damvallei, 30.1V.2009,
13 (F. Hendrickx, RBINS). - FRANCE. Languedoc-Rous-
sillon: Pyrénées—Orientales, Mas Larrieu, sandy sea shore
among debris of Arundo donax,7.V.2007, 53 102 (T. Krones-
tedt, NHRS). Midi-Pyrénées: Ariége, Fougax-et-Barrineuf,
grassland, 1.V.2006, 73 92 (T. Kronestedt, NHRS), Lac Mon-
dély, glade with litter and herbs close to lake, 25.1V.2006, 438
2% (T. Kronestedt, NHRS), Lac de Montbel, clayey shore
with low vegetation, 2.V.2006, 43 42 (T. Kronestedt, NHRS).
— GREAT BRITAIN. “England (Cambridge)”, 13 1% (Col-
lectio Thorell No. 246/1546, NHRS). — ITALY, Emilia-Ro-
magna: Reggio Emilia, Viano, Casola Querciola, 30.1V.1978,
18 (P. Tongiorgi, MCSNB). Liguria: Imperia, stream Pri-
no slopes, 40 m a.s.l,, 3.V1.2006, 13 (R. Fabbri, MCSNB).
Lombardia: Bergamo, Bariano, Serio river, uncultivated mea-
dows, pitfall trap, 120 m a.s.l., 8.111.-8.1V.2002, 43; 16.V1.-7.
VI1.2002, 68; 24.VI1.-10.VII1.2002, 118; 31.1.-14.111.2003,
138, river shore 7.VI1.-24.VII1.2002, 13 (S. Ciocca, MC-
SNB, MSNVR); Bonate Sotto, Brembo river, pitfall trap,
175 m asl, 11.11.-23.111.2002, 28 (S. Ciocca, MCSNB);
Zanica, Serio river, grassland with Arzemisia sp., pitfall trap,
190 m a.s.l, 8.II1.-8.1V.2002, 488; 7.VI1.-24.VII1.2002, 53,
14.1X.-1.X1.2002, 28, 14.111.-1.1V.2003, 18; grassland with
bushes, 14.I11.-23.1V.2003, 18 (S. Ciocca, MCSNB). Pie-

monte: Cuneo, Guarene, meadow, 155 m a.s.l., 7.111.2009,

153 (A. Chiarle, CI)*, Torino, Venaria, La Mandria natural
park, meadow, 09.1V.2010, 93 4%, (A. Chiarle, MRSN)*; Lei-
ni, 10.VIL.1967, 13 (G. Osella, MSNVR), Ivrea, Meugliano
lake, 30.IV.2010, 18 (M. Paschetta, CI), Porte, Chisone ri-
ver pebbly shore, 600 m a.s.l., 06.1V.2008, 28 12 (M. Isaia,
CI), Verbano-Cusio-Ossola, Fondotoce, meadow, 9.VI-8.
VI1.2009, 23 12 (M. Paschetta, CI). - PORTUGAL. Algar-
ve: Patd, small river, ashore, 4.VI1.2001, 48 4%; Roja P¢, brook,
1.VIL.2001, 28 3% (J. Buchar, NMP). — SPAIN. Andalusia:
Ardales, ashore, 13.V1.1997, 38 3%9; Campo de Golf between
Malaga and Torremolinos, 15.V.1977, 138 52 (T. Kronest-
edt, NHRS); San Pedro de Alcdntara, among grass at small
stream, 12.V.1977, 63 62 (T. Kronestedt, NHRS). Majorca:
Platja de Muro, Estany d'en Mama, grassland at lake and ca-
nal, 21.-23.1V.2013, 38 172 (T. Kronestedt, NHRS).
Description. The general description is based on specimens
in which we observed courtship behaviour (marked with an
asterisk in the material section). Specimens from other locali-
ties were considered for comparison.

Male. Total length: 4.32-5.70. Prosoma: 2.20-2.97 long,
1.86-2.32 wide.

Prosoma dark brown, blackish in eye region, with narrow
yellowish brown median band, and lateral light brown bands
broken into three spots (Fig. 11). Eye region with long hairs.
Clypeus yellowish, chelicerae brown with a light longitudinal
strip on the internal side. Sternum dark brown. Opisthosoma
dorsally grey-brownish with a remarkable brownish cardiac
mark followed by 4-5 faint spots of the same colour (Fig. 11).
Ventral side greyish with a wide yellow central area covered
with hairs, normally developed (Figs 13, 20, 23). Leg I and
all other legs uniformly yellow, femora with dark markings
(Fig. 11). Leg I with numerous scattered long hairs on tibia
and metatarsus. Leg I length: Femur 1.98, Patella 0.94, Tibia
1.61, Metatarsus 1.94, Tarsus 1.23. Palp as in Figs 12, 14, 15,
brown with some yellowish areas on patella and femur, cym-
bium brown with lighter distal part. Embolus bent at appro-
ximately 90°, with the distal part almost equal in length to the
proximal one (Figs 3—4).

Female. Total length: 5.28-5.91. Prosoma: 2.56-2.76 long,
2.02-2.12 wide.

Prosoma dark brown with darker eye region. Median band
light brown, lateral bands of the same colour broken into
three different parts, sometimes wide and unbroken with few
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small brownish marks. Clypeus, cephalic flanks and chelicerae
yellow-brownish. Sternum uniformly light brown. Opistho-
soma dorsally dark brown with a distinct lighter cardiac mark
usually bordered by black dots. Pairs of light brown spots, of-
ten fused, follow the cardiac mark until the spinnerets. Vent-
ral side of the opisthosoma uniformly light brown, sometimes
a lighter V shaped strip is present. Legs uniformly yellowish
brown with brownish marks clearly visible on femora. Leg I
length: Femur 1.74, Patella 0.78, Tibia 1.48, Metatarsus 1.40,
Tarsus 0.92. Epigyne as in Fig. 16.

Habitat. Meadows, wet meadows, cultivated fields, swampy
areas, edge of ponds and lakes.

Comparative remarks
Males of P, proxima and P tenuipes show differences in the
shape of the embolus (Figs 1-4), yet other morphological fea-
tures permit a clear separation of the two species (Tab.1). In
addition, the two species can be also well clustered comparing
leg I metatarsus length with prosoma length (Fig. 17) and
comparing palpal tibia width/length ratio with palpal tibia
length (Fig. 18). However, the easiest way to discriminate ma-
les of the two species is looking at the hairiness ventrally on
the opisthosoma (with numerous short modified hairs in P
proxima and normally developed in P tenuipes, Figs 19 and
20, respectively) and at femur of leg I (same as other legs in P
tenuipes and darker in P, proxima; Figs 5 and 11, respectively).
Photos with SEM (Figs 19-23) highlight striking differences
in the length and the shape of the ventral hairs. As previously
observed (Kronestedt 1996, 2005, Chiarle et al. 2013), mo-
dified hairs ventrally on the opisthosoma are found in other
lycosid species in which the opisthosoma hits the substrate
during courtship. Thus, the modified hairs present in P, proxi-
ma may be associated with a similar behaviour in this species.
On the other hand, females remain hard to distinguish on
a morphological basis due to the high intraspecific variability
and high overlap with respect to the shape of epigyne and
vulva. Although some slight differences in shape and in the
proportion between length and width of the epigyne could be
considered, we argue that females of the two species cannot
be distinguished on a morphological basis.
Remarks on Pardosa proxima poetica. Simon (1876) de-
scribed Pardosa proxima poetica as a small sized (‘minima’)
variety of P, fenuipes (sub P, proxima). According to the origi-

Tab. 1. Morphological characteristics for separating Pardosa proxima and
P. tenuipes males

Pardosa proxima Pardosa tenuipes
Prosoma Eye region with short Eye region with long
hairs hairs

Venter covered with
recumbent white hairs
and scattered more
erect dark hairs

(Figs 13,20, 23)

Opisthosoma Venter covered with short
modified (peg-like) dark
hairs among short normal
white hairs

(Figs 7,19,21,22)

Legl Few long hairs on tibia Numerous scattered
and metatarsus. long hairs on tibia and
Femur mostly brown metatarsus.
Femur yellowish brown
with dark markings
Palp Tibia short and more Tibia long and slender

stumpy, dorsally covered
with tuft of thicker hairs

nal description, this variety was characterized i.a. by having
very clear unbroken lateral bands on the carapace, and the
male palp yellowish brown with the cymbium distally of bul-
bus much shorter than the bulbus. A sample with material
fitting Simon’s description was available from Spain, Anda-
lucia, Fuengirola, ruderal ground, 18.V.1977 (T. Kronestedt,
NHRS), 48 59, together with 18 and 22 of P, fenuipes.

We think that the characteristics mentioned by Simon

(1876) for P proxima poetica should be further investigated,
and we have therefore not placed Pardosa poetica as a senior
synonym of P zenuipes. It should be mentioned that Simon
(1937) regarded P, proxima poetica as an “espéce dominante”in
Spain and Portugal. Regrettably, a loan of the type material of
P, proxima poetica, probably present in the Muséum national
d’'Histoire naturelle in Paris, was not possible.
Remarks on WSC entries for P. proxima. In an attempt to
assign the correct names to each of the WSC entries referring
to P, proxima, several cases remained doubtful (Tab. 2). Des-
pite the fact that, in a few cases, descriptions were matching
some of the diagnostic features of P fenuipes or P. proxima,
we could not objectively establish whether they were just re-
porting Koch’s original description or whether they were re-
ferring to multiple specimens from different countries.

Distribution

According to our data, P, proxima seems to be quite common
in Italy and in the south of the Balkan Peninsula (including
Macedonia: Komnenov pers. comm.). In Greece, only P, pro-
xima has been found (e.g. Bosmans et al. 2013, Bosmans pers.
comm.). Contact zones with P, zenuipes are found in north-
western Italy and in France (original records by den Hollan-
der & Dijkstra 1974). The countries in which the presence of
P, proxima is certain are: Greece, Macedonia, France, Bulgaria,
Italy, Morocco, Turkey, Canary Islands.

Although P, fenuipes is considered widespread in Europe,
we examined only a few specimens from Western Europe and
the Iberian Peninsula. According to our data, P, fenuipes occurs
in Spain, Belgium, Great Britain, France, Italy and Portugal.

It seems likely that P fenuipes occurs mostly in western
Europe, while P proxima seems more common in southern
and eastern Europe.

Most illustrations and or descriptions available in literature
do not allow a clear understanding about how names were used
by previous authors (see Tab. 2). Far from detailing the precise
distribution, we suggest that material previously identified as
“Pardosa proxima” should be checked for establishing the oc-
currence of one or both species in different countries.

With a certain degree of uncertainty, illustrations and de-
scriptions available in literature seems to confirm the occur-
rence of P, proxima in France (Simon 1876, Tongiorgi 1966),
former Yugoslavia, Italy, Macedonia, Albania, Greece and
Austria (Tongiorgi 1966).

Concerning P tenuipes, illustrations and descriptions
available in literature seems to confirm its occurrence in
Germany, Austria, Italy and Spain (Becker 1882), Hungary
(Loksa 1972, Dahl 1908, Dahl & Dahl 1927), Switzerland
(Lessert 1910, Dahl & Dahl 1927), Great Britain (Dahl &
Dahl 1927, Locket & Millidge 1951, Roberts 1985, 1995,
1998), Belgium (Becker 1882, Dahl & Dahl 1927, Roberts
1998), Netherlands (Becker 1882, Roberts 1998) and France
(Becker 1882, Dahl & Dahl 1927).
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Tab. 2. List of the WSC entries (WSC 2018) for Pardosa proxima for which the objective assignation to P. proxima or P. tenuipes is regarded doubtful.

WSC entry

Comments about the species attribution

Uncertain attribution.

Lycosa proxima O. Pickard-Cam-
bridge 1878: 125, pl. 11, £. 6 (39).

Pardosa furtadoi Simon 1883: 263
(D3?).

Only female described. Synonymized by Berland (1932). The description of the female does not
allow discrimination between P, zenuipes and P, proxima. On the other hand, when describing P

furtadoi from the Acores, Simon (1883) also mentioned P, proxima, thus keeping the species apart.
Later, Wunderlich (1992: 32-33) removed firrtadoi from being a synonym of proxima, but still a
synonym to P, acorensis. which he regarded as the only species of Pardosa on the Acores.

Lycosa proxima Chyzer & Kulczyriski
1891: 57, pl. 2, fig. 24 (39).

Lycosa proxima Bésenberg 1902: 383,
pl. 36, fig. 561 (39).

Lycosa proxima Nosek 1905: 140, fig.
19 (9).

Lycosa proxima Smith 1907: 26, pl.
3,f.14.

Uncertain attribution.

Uncertain attribution.

Descriptions and drawings does not allow discrimination between P, fenuipes and P, proxima

Smith (1907: 27) reports that “...in the male the femora of the first pair are dark, the remaining fe-
mora being irregularly annulated”. This actually fits P proxima but the description could equally refer

to material from other countries or simply refer to Koch’s original illustration.

Pardosa proxima Simon 1937: 1068,
1085,1129, fig. 1657, 1688-1689 @
). (in part?)

proxima

Pardosa proxima Fuhn & Niculescu-  Uncertain attribution.
Burlacu 1971: 122, fig. 55a—e (3%, S

of P, proxima tenuipes).

Pardosa proxima Tyschchenko 1971:
175, fig. 509 (%).

Pardosa proxima Miller 1971: 159, pl.
XXV, fig. 14 (9).

Pardosa esperanzae Schmidt 1975:
505, fig. 3 (D9).

Pardosa proxima Zyuzin 1979: 435,
fig. 48 (3).

Pardosa canariensis Schmidt 1982:
405, fig. 8-11 (D39).

Pardosa pseudoproxima Wunderlich
1987: 235, fig. 629 (D3).

Uncertain attribution.

Uncertain attribution.

Uncertain attribution.

Uncertain attribution.

Pardosa proxima Hu & Wu 1989:
224, fig. 188.3-4 (%).

Pardosa proxima Heimer & Nentwig
1991: 332, fig. 1405 (39).

Pardosa proxima Wunderlich 1992:
258, 466 (S).

Possibly Simon had both species in his collection. There is no way to understand which species
was illustrated. Descriptions and drawings does not allow discrimination between P, zenuipes and P

Described on a single female. Synonymized with proxima by Wunderlich (1992).

Synonymized with proxima by Wunderlich (1992).

Synonymized with proxima by Wunderlich 1992.

Descriptions and drawings does not allow discrimination between P, fenuipes and P, proxima

In comparing P, proxima and P, acorensis from Macaronesia, Wunderlich (1992: 465) mentions
that the male of proxima should have few to numerous small bristles ventrally on the opisthosoma

“8-Opisthosoma ventral einige bis zahlreiche Borstchen”.

Pardosa proxima Hepner & Paulus
2009: 342, fig. 17-19 (39).
femora).

The authors report about the males having: “legs brownish with unclear annulations”. This feature
is common in P, fenuipes but could as well refer to P, proxima (not all specimens have distinctly dark
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New data on the spider fauna (Araneae) of Navarre, Spain: results
from the 7" EDGG Field Workshop
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Abstract. Multi-taxon investigations are of great importance in biodiversity research. We sampled spiders during the 7" EDGG Field
Workshop aimed at studying dry grassland diversity in Navarre, Spain. A total of 99 spider species from 15 families were recorded from
14 localities. Of these, 47 species were new to Navarre. To date, the list of spiders of Navarre accounts for 322 species. During this first dry
grassland-specific study of spiders in Spain, 78 species were recorded for the first time in this type of habitat in Navarre, and for 69 species
itis a newly recorded habitat in the Iberian Peninsula. The grasslands growing in the submediterranean humid and supramediterranean
upper dry territories, belonging to Festuco-Brometea and Festuco-Ononidetea phytosociological classes, were the richest in terms of
inhabiting spiders (26 and 23 species respectively) while the communities of mesomediterranean semi-arid area (Lygeo-Stipetea and
Salicornietea fruticosae classes) were the poorest (four species each).

Keywords: dry grassland, fauna inventory, habitat distribution, Iberian Peninsula, spiders

Zusammenfassung. Neue Daten zur Spinnenfauna (Araneae) von Navarra, Spanien: Ergebnisse des 7. EDGG Field Workshop.
Multi-Taxon-Untersuchungen sind ein wichtiger Teil der Biodiversitatsforschung. Wir haben im Rahmen des 7" EDGG Field Workshop
trockenes Griinland in der Provinz Navarra (Spanien) untersucht. Insgesamt wurden in 14 Untersuchungsflachen 99 Spinnenarten aus
15 Familien erfasst, darunter waren 47 neu flr Navarra. Damit umfasst die Spinnenliste Navarras nun 322 Arten. In dieser ersten Erfas-
sung von Spinnen speziell in Griinland in Spanien wurden 78 Arten in Navarra und 69 auf der Iberischen Halbinsel erstmals in diesem
Habitattyp erfasst. Griinland in den submediterran feuchten und den oberen supramediterran trockenen Regionen gehért zu den pflan-
zensoziologischen Klassen Festuco-Brometea und Festuco-Ononidetea und war am artenreichsten (26 bzw. 23 Spinnenarten). Dagegen
waren die Klassen der mesomediterranen semi-ariden Region (Lygeo-Stipetea und Salicornietea fruticosae) die artenarmsten (jeweils

vier Spinnenarten).

'The spider fauna of the Iberian Peninsula and of the Balearic
Islands is relatively well catalogued. Pedro Cardoso presented
a preliminary checklist of Portuguese spiders in 2000 (Car-
doso 2000). In 2004, Eduardo Morano published a list of re-
corded species of Iberian spiders together with a bibliography
of available publications on that topic (Morano 2004). This
review provided the number of species, Iberian endemics,
collecting localities and references for each administrative re-
gion of Spain and Portugal. It also revealed the best and worst
studied regions of the Iberian Peninsula, and thus outlined
promising areas for future investigations.

The next stage of synthesis was the creation of an elect-
ronic catalogue of the Iberian spiders (Morano & Cardoso
in Cardoso & Morano 2010). An accompanying paper pre-
sented an updated checklist of spiders with respect to the
provinces and a comparative analysis of the records, species
and endemic species in each family and province (Cardoso &
Morano 2010). The third (and latest) version of the Iberian
spider catalogue provided maps of collecting localities and ex-
haustive data on the records of 1382 species in 381 genera and
55 families (Morano et al. 2014). Conducting such a huge job,
the catalogue authors concluded that the spider fauna of the
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Iberian Peninsula is still severely incompletely studied. The
territory has been unevenly surveyed, there is a shortage in the
data on species habitat distribution, and only some families
have a sufficient species list (Cardoso & Morano 2010).

'The Eurasian Dry Grassland Group EDGG (Vrahnakis
et al. 2013) organizes research expeditions (so-called Field
Workshops) since 2009, aimed at sampling standardized,
high-quality data on species composition and diversity of
grasslands and related communities (Dengler et al. 2016).
Data collection initially focused on plant diversity; the 7
Field Workshop conducted in the region of Navarre in Spain
(Biurrun et al. 2014) was the first example to include inver-
tebrate collection, namely spiders, in the sampling protocol.
'This opened the opportunity to expand information about
spiders in the study region and specify their distribution in
various types of grasslands.

'The Iberian spider catalogue includes 539 spider records
in the region of Navarre, which correspond to 231 species in
141 genera and 35 families; the 79 collecting localities are
documented in 37 papers (Morano et al. 2014). Spider habi-
tat distribution in Navarre is known only for 13 cave species
(see Morano et al. 2014) and for 149 species from oak and
beech-oak forests (Castro & Ferrandez 1998, Castro & Al-
berdi 2002, Castro & Barriuso 2004, Castro 2009, Morano
et al., 2014).

The current paper presents spider records from the 7
EDGG Field Workshop, thus providing a major supplement
to the list of spiders of Navarre, and reports the first data on
spider species composition in the dry grasslands of the study
region.

Material and methods

Study area

Navarre is a Spanish region located in the north-central part
of the Iberian Peninsula, ranging from the Pyrenean Moun-
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Fig. 1: Collecting localities of the 7" EDGG Field Workshop in Navarre. For locality numbers, see Material and methods.

tains in the northeast to the Ebro depression in the south
(Fig. 1). Three biogeographic units are represented in Navarre:
Alpine, Atlantic and Mediterranean. The climate changes
from Mediterranean in the south of the study area to temper-
ate in the north, with the temperate sub-Mediterranean type
in transitional areas. The ombrotype varies from semiarid to
subhumid in the Mediterranean Region and from humid to
hyperhumid in the Atlantic and Alpine Regions (Peralta et
al. 2013). The natural vegetation is highly diverse, given the
marked climatic and biogeographic gradient. Deciduous oak
and beech forests prevail in the northern areas and Mediter-
ranean evergreen woodlands and scrubs in the south (Loidi &
Biéscones 2006, Peralta et al. 2013). Sampling was carried out
in a great variety of grasslands, ranging from subalpine grass-
lands, through mesic meadows, dry grasslands to endorheic
basins, belonging to ten associations and six phytosociological

classes (Berastegi 2013), most of them being semi-natural, i.e.
maintained by human activity.

Subalpine grasslands belong to the class Juncetea trifidi,
which groups acidophilous swards of the Pyrenees. Basophi-
lous subalpine and supratemperate grasslands in the high
mountains are included in the class Elyno-Seslerietea. At
middle elevation, in submediterranean territories, the sam-
pled grasslands belong to the classes Festuco-Brometea and
Festuco hystricis-Ononidetea striatae. The former occupies
deep baso-neutrophilous soils and the latter, rich in dwarf
scrubs, grows in shallow and stony soils. The class Lygeo
sparti-Stipetea tenacissimae comprises basophilous xerophit-
ic grasslands from dry and semiarid Mesomediterranean ar-
eas. Finally, communities growing in endorheic areas with
salty soils are included in the class Salicornietea fruticosae

(Mucina et al. 2016).
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Data collection

Material was collected on 16-23 June 2014 during the 7®
EDGG Field Workshop in Navarre (Biurrun et al. 2014).
Fourteen localities were chosen for the dry grassland survey
along the climatic and biogeographic gradient (Fig. 1). Spi-
ders were sampled using a standard procedure of sweep net-
ting and hand collecting. In addition to grasslands, we collect-
ed spiders in adjacent habitats, and the species were included
in the general list.

Below, the study localities, grouped by biogeographic re-
gions, are listed with the following information: locality, geo-
graphical coordinates in WGS84, elevation, date of collection,
ombro- and thermotype of climate, and phytosociological
class of grassland vegetation. Different vegetation classes stu-
died in the same locality are marked with a letter (a, b).

Collecting localities

Mediterranean Region

1- Bardenas Reales, (42.203°N, 1.498°W), 295-318 m
a.s.l., 16.06.2014. Mesomediterranean semiarid climate,
a — Lygeo-Stipetea, b — Salicornietea fruticosae

2 - Between Oteiza and Larraga, (42.579°N, 1.887°W),
370-390 m a.s.l.,, 17.06.2014. Mesomediterranean up-
per dry climate, Lygeo-Stipetea and patched shrub
thickets on the slope bottom

3 - Lorca,(42.66°N,1.94°W),510-533 ma.s.1.,17.06.2014.
Supramediterranean upper dry climate, a — Festuco-
Ononidetea, b — Festuco-Brometea

4 - Urraudl Bajo-Sansoain, (42.73°N, 1.29°W), 561-580 m
a.s.l., 19.06.2014. Supramediterranean subhumid cli-
mate, Festuco-Ononidetea

5- Liberri, (42.76°N, 1.43°W), 500-523 m asl,
19.06.2014. Supramediterranean subhumid climate, a —
Festuco-Brometea, b — Festuco-Ononidetea

Atlantic Region

6 - Iza, (42.84°N, 1.72°W), 427-450 m a.s.l., 18.06.2014.
Mesotemperate humid climate, Festuco-Brometea

7 - Munarriz, Sierra de Andia, (42.82°N, 1.90°W), 950—
978 m a.s.l., 18.06.2014. Supratemperate humid clima-
te, Festuco-Brometea

8 — Thabar,(42.90°N,1.92°W),569-596 m a.s.1.,22.06.2014.
Mesotemperate humid climate, Festuco-Brometea

9 - Unanu, (42.87°N, 2.02°W), 600-610 m as.l,
22.06.2014. Mesotemperate humid climate, Festuco-
Brometea

10 - Puerto de Urbasa, bottom of the mountain pass,
(42.87°N, 2.17°W), 600-615 m a.s.l., 23.06.2014. Me-
sotemperate humid climate, Festuco-Ononidetea.

11 - Puerto de Urbasa, top of the mountain pass, (42.858°N,
2.181°W), 903-945 m a.s.l.,, 23.06.2014. Supratempe-
rate hyperhumid climate, a — Festuco-Brometea, b -
Elyno-Seslerietea

Alpine Region

12 - Larra-Arlas, Mtn. La Contienda, (42.96°N, 0.75°W),
1725-1970 m a.sl,, 20.06.2014. Orotemperate hyper-
humid climate, slope with patched Genisza occidentalis,

13 - Larra-Belagua, Lakora, (42.94°N, 0.84W*), 1423-1560
m as.l, 21.06.2014. Supratemperate hyperhumid cli-

mate, Juncetea trifidi, pasture

14 - Belagua-Arrako, (42.92°N, 0.85°W) 934-968 m a.s.l,
21.06.2014. Supratemperate hyperhumid climate, Fes-

tuco-Brometea on the river terrace

Spider species list

Adult individuals of spiders were identified using Heimer &
Nentwig (1991) and Nentwig et al. (2018). For the identi-
fication of some rare or sibling species we used Bosmans &
Abrous (1992), Barriento (1994), Kastrygina & Kovblyuk
(2016), Spasojevic et al. (2016), Bosmans et al. (2018) and
Isaia et al. (2018).

'The annotated checklist of spiders is arranged alphabeti-
cally for families and within families following the nomen-
clature of the World Spider Catalog (WSC 2018). The list is
based on the collected adult individuals; we mention juveniles
only if adults were absent from a given locality. The number of
the locality is provided with a letter if a species was collected
in the grassland vegetation of the above-mentioned type. In
other cases, we specify both locality and habitat (edge of a
beech forest, under stones, etc.). The total number of collected
species in a particular family is given in parenthesis after the
family name. Species new to Navarre are indicated with an
exclamation mark (!).

The bulk of the collected material is deposited in N.
Polchaninova’s private collection (Kharkiv, Ukraine). Some
specimens have been donated to the Museum of Nature

of the V.N. Karazin Kharkiv National University, Ukraine
(NMKhNU).

Results
Checklist of species

Agelenidae C. L. Koch, 1837 (1)
Eratigena picta (Simon, 1870)
[11], edge of a beech forest, 13, 1%.

Araneidae Clerck, 1757 (9)

! Aculepeira armida (Audouin, 1826)
[2], foot slope with dense herbs and shrubs, 233, 6%%.

! Aculepeira ceropegia (Walckenaer, 1802)
[10], 12 (MNKhNU); [14], 12.

Avraniella cucurbitina (Clexck, 1757)
[3a], 13, 19; [7], Juniperus shrubland, 388 (MNKhNU);
[8], 383 29%; [9], 12 (MNKAKNU); [10], 19; [13], 1%; [14],
18.

! Araniella opisthographa (Kulczynski, 1905)
[8], on shrubs, 18; [11a], 2338, 19; [11b], 383.

Cyclosa conica (Pallas, 1772)
[8], open woodland, on a tree branch, 12 (MNKhNU).

! Gibbaranea gibbosa (Walckenaer, 1802)
[8], forest edge, 1%.

Mangora acalypha (Walckenaer, 1802)
[1], 12, bank of a brook; [1a], 13, 29%; [1b] 18 29%; [2], 39%;
[3a],3338,2%9%; [3b],299; [4], 18 1%; [5a], 38, 7%; [5b] 13, 6%;
[6],299; [7], 2%9; [8], 333, 69%; [9], 59%; [10] 13, 1%; [11a],
138, 499; [13] 3%; [14], 12.

Nemoscolus laurae (Simon, 1868)
[3a], 18, [4], 1%; [11], forest edge, 1%.

Neoscona adianta (Walckenaer, 1802)
[1a], 18, 1%; [2], Ligeo-Stipetea, 13, 1%; foot slope with
dense grass and shrubs, 333, 392 (MNKhNU); [4], 1%; [5a]
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2 383, 1%; [5b], 2 88, 1%; [6], near the road, 29%; Festuco-
Brometea, 333, 12, [8], 388 29%; [9], 233, 39%.

Dictynidae O. Pickard-Cambridge, 1871 (4)
Brigittea latens (Fabricus, 1775)
[8],12.
! Dictyna arundinacea (Linnaeus, 1758)
[6], shrubs on the foot slope, 18; Festuco-Brometea, 12.
Dictyna uncinataThorell, 1856
[9], forest edge, 1%.
! Nigma flavescens (Walckenaer, 1830)
[3a], 2%9; [7], tree branch, 1%.

Eutichuridae Lehtinen, 1967 (1)

! Cheiracanthium pennyi O. Pickard-Cambridge, 1873
[4],18,1%; [8], 19 (MNKhNU); [9], forest edge, 13; Festu-
co-Brometea, 13, 22 (MNKhNU).

Gnaphosidae Pocock, 1898 (13)
! Callilepis nocturna (Linnaeus, 1758)
[71, 49%; [10], 12, all under stones.
! Civizelotes civicus (Simon, 1878)
[7], under stones, 1%.
Drassodes cupreus (Blackwall, 1834)
[7], under stones, 1%; [11], 1%.
! Drassodes fugax (Simon. 1787)
[12], on the ground under shrubs, 13.
Drassodes lapidosus (Walckenaer, 1802)
[7],299; [11a],1%; [13], 13, all under stones.
! Drassodes pubescens (Thorell, 1856)
[6], under stones near the road, 1%.
Drassyllus praeficus (L. Koch, 1866)
[8], under stones, 39%.
Gnaphosa occidentalis Simon, 1878
[71],49%; [8],2%; [11], 1%, all under stones.
! Haplodrassus typhon (Simon, 1878)
[8], in detritus near a path, 1%.
! Micaria albovittata (Lucas, 1846)
[13], on a shrub, 12.
Nomisia exornata (C. L. Koch, 1839)
[8], under a stone, 1%.
Trachyzelotes pedestris (C. L. Koch, 1837)
[9], in detritus, 18 (MNKhNU).
! Zelotes atroceruleus (Simon, 1878)
[7], under stones near the road, 13.

Linyphiidae Blackwall, 1859 (10)

Agyneta rurestris (C. L. Koch, 1836)
[8],1%; [11b], 18 (MNKAhNU); [13], 18.

Erigone dentipalpis (Wider, 1834)
[6], on a footslope in shrubs, 1%.

Frontinella frutetorum (C. L. Koch, 1834)
[3a], 629; [4], 29%; [6], on a footslope in shrubs, 1%9; Festu-
co-Brometea, 29%; [7], Juniperus shrubland, 13, 1%; [8], 1%;
[11a], 2%%; [11b], 18,12.

Gonatium rubens (Blackwall, 1833)
[13], in detritus on the forest edge, 1%.

! Maso sundevalli (Westring, 1851)
[8], forest edge, 1%; [11a], 12.

! Microlinyphia impigra (O. Pickard-Cambridge, 1871)
[14],138.

Neriene clathrata (Sundevall, 1830)
[1], grass near a brook, 1%; [3a], on the ground, 13; [7],
Juniperus shrubland, 1%.
! Pelecopsis bucephala (O. Pickard-Cambridge, 1875)
[1], bank of a brook, 49%.
! Prinerigone vagans (Audouin, 1826)
[8], under the trees near a brook, 19; [11a], 12.
Tenuiphantes tenuis (Blackwall, 1852)
[3a], 1%; [8], 18; [11], forest edge, 1%; [11a] 1%; [11b], 2%9%;
[14],19.

Lycosidae Sundevall, 1833 (9)
Alopecosa farinosa (Herman, 1879)
[8], 292.
Alopecosa pulverulenta (Clerck, 1757)
[3a], 12.
! Pardosa blanda (C. L. Koch, 1833)
[12], 588.
Pardosa hortensis (Thorell, 1872)
8],1%; [9], 1%.
! Pardosa monticola (Clerck, 1757)
[8], 2%; [9], 1%; [11], pasture, 3%; [13], 233, 39%; [14], 233,
299.
Pardosa nigriceps (Thorell, 1856)
[12],19.
! Pardosa tenuipes L. Koch, 1882
[12],18.
Pardosa pullata (Clerck, 1757)
[13], 399; [14], 288, 292.
Piratula latitans (Blackwall, 1841)
[1], near a brook, 13; [14], river bank, 1%.

Oxyopidae Thorell, 1870 (3)

Oxyopes heterophthalmus (Latreille, 1804)
[2],12 (MNKhNU); [3a] 13 1%; [3b], 1%; [4], 39%; [5b] 13,
1%; (7], 18; [9], 1%2.

Oxyopes lineatus Latreille, 1806
[4], 18, 29%.

Oxyopes nigripalpis Kulczynski, 1891
[1a], 18, 12 (MNKANU); [2], stony slope with sparse veg-
etation, 13, 1%; [3a], 2838 39%; [4], 1%; [14], 12.

Philodromidae Thorell, 1870 (8)
Philodromus albidus Kulczynski, 1911
[3a], 12.
Philodromus aureolus (Clerck, 1757)
[14], tree branch, 13.
! Philodromus cespitum (Walckenaer, 1802)
[3b], 1%; [6], 13; [8], 12.
Philodromus dispar Walckenaer, 1826
[8], 1%; [14], 12, both on tree branches.
Pulchellodromus navarrus (Kastrygina, Kovblyuk &
Polchaninova, 2016)
[3a], 18, 12 (MNKhNU); [6], 13, 19 (ZMMU) (Kastry-
gina et al., 2016).
! Thanatus atratus Simon, 1885
[2], 13; [8], stony place with sparse vegetation, 1.
! Thanatus formicinus (Clerck, 1757)
[12],18.
! Tibellus oblongus (Walckenaer, 1802)
[4], 18; [5a], 13; [6], 13.
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Pisauridae Simon, 1890 (1)
Pisaura mirabilis (Clerck, 1757)
[1], near a brook, 19; [3a], 1%; [4] 1%.

Salticidae Blackwall, 1841 (14)
| Asianellus festivus (C. L. Koch, 1834)
[2], stony slope with sparse vegetation, 1%.
! Chalcoscirtus infimus (Simon, 1868)
[11], stony wall, 1.
Euophrys gambosa (Simon, 1868)
[3c], 18; [8], 12.
! Euophrys herbigrada (Simon, 1871)
[4],18; [10], 12.
! Evarcha michailovi Logunov, 1992
[3a], 18, 1%; [3b], 1%; [4], 13.
Macaroeris nidicolens (Walckenaer, 1802)
[2], 18 on a shrub; [8], 288 on tree branches.
Heliophanus cupreus (Walckenaer, 1802)
[8],1%; [11], forest edge, 292 (MNKhNU); [11a],13; [11b],
13, 292 (MNKhNU).
! Heliophanus dubius C. L. Koch, 1835
[14], 13, 12.
Heliophanus flavipes (Hahn, 1832)
[71, 1%; [8], 299, (MNKhNU); [a], 1%; [10], 1%; [13], on
shrubs, 1%; on grass, 1%.
Heliophanus kochii Simon, 1868
[8],18.
! Heliophanus tribulosus Simon, 1868
[8],18.
Pellenes tripunctatus (Walckenaer, 1802)
[61,19;[7],39%; [8], 18; [14], 3%%.
Phlegra fasciata (Hahn, 1826)
[71,19; [12], 288, 292 (MNKhNU).
! Salticus scenicus (Clerck, 1757)
[71,138,1%; [12], on a stone, 12.

Therididae Sundewall, 1833 (12)
Anelosimus vittatus (C. L. Koch, 1836)
[8], single tree, 18; [11], forest edge, 1%.
! Dipoena melanogaster (C. L. Koch, 1837)
[7],Juniperus shrubland, 18; [8], under the tree, 19 (MNKh-
NU).
! Enoplognatha thoracica (Hahn, 1833)
[5], on the ground near the road, 1%.
! Heterotheridion nigrovariegatum (Simon, 1873)
[8],1%.
Kochiura aulica (C. L. Koch, 1838)
[7], Juniperus shrubland, 18; [8], forest edge, 13.
! Lasaeola convexa (Blackwall, 1870)
[3a],19; [5a], 19; [5b], 1%; [11a], 1%.
Neottiura bimaculata (Linnaeus, 1767)
[9], 18 (MNKhNU).
! Phylloneta impressa (L. Koch, 1881)
[1], wheat field, 1%; [2], footslope, on shrubs, 18, 1%; [3b],
1%; [6], grass along the road, 1%, [7], 13; [8], 233, 2%%;
(MNKhNU), 18; [9], 18, 1%; [10], 12.
! Phylloneta sisyphia (Clerck, 1757)
[71,18.
Simitidion simile (C. L. Koch, 1836)
[3bl, 1%; [7], Juniperus shrubland, 19; shrubs on the hay
meadow, 29%; [8], 18.

Steatoda albomaculata (De Geer, 1778)

[2], under a shrub on a stony slope, 13 juv.
Theridion pinastri L. Koch, 1872

[8], on shrubs, 12 (MNKhNU).

Thomisidae (11)
! Heriaeus oblongus Simon, 1918
[6], grass on the roadside, 238.
Misumena vatia (Clerck, 1757)
[5a], 1%; [5b], 283; [6], 13; [8], 12.
! Ozyptila pauxilla (Simon, 1870)
[7], Juniperus shrubland, 18.
Runcinia grammica (C. L. Koch, 1837)
[1a], 383; [1b], 288, 1%; [2], 283, 1%; [3a], 383 (MNKh-
NU); [4], 13; [6], shrubs on top slope, 13, on grass, 13; [7],
18; [8],13 1%.
Synema globosum (Fabricius, 1775)
[3a], 13 4%%; [4], 29%; [6], shrubs on the foot slope, 1%; [8],
248.
Thomisus onustus Walckenaer, 1805
[2], stony slope with sparse vegetation, 13, 1%; [3a], 233, 1%;
[5b],181%; [6], 18, 1%; [8], 18.
! Xysticus acerbus Thorell, 1872
[6],19.
Xysticus cristatus (Clerck, 1758)
[4], 1%; [5], on the roadside, 1%; [6], on shrubs, 29%, on
grass, 13; [8], 138; [9], 29; [10], 1%; [11], forest edge, 13, 1%;
[11b], 18, 12 (MNKhNU); [14], 388 (MNKhNU).
Xysticus erraticus (Blackwall, 1834)
[8], in detrtus, 13; [14], 13.
! Xysticus kempeleni Thorell, 1872
[4],1%; [5b], 12.
! Xysticus kochi Thorell, 1872
[4], 12 (MNKhNU); [8], 292.

Uloboridae (1)
VUloborus walckenaerius Latreille, 1806

[2], sparse vegetation on the foot slope, 13; [3a], 1%; [5a],
248.

Zodariidae (1)
! Zodarion pseudoelegans Denis, 1933
[3], in grass between pine trees, 1%.

A total of 99 spider species from 15 families were re-
corded during the Field Workshop. The families Salticidae,
Gnaphosidae, Theridiidae and Thomisidae were the most
species-rich (14,12, 12 and 11 species, respectively). Mangora
acalypha was the most widespread species, it occurred in 13
localities out of 14. Araniella cucurbitina, Xysticus cristatus and
Phylloneta impressa were found in eight localities, Neoscona
adianta and Runcinia grammica in seven localities.

Spider species composition was poorest in Bardenas Re-
ales [1], at the bottom of the mountain pass of Puerto de
Urbasa [10], and the Larra-Arlas Mountains [12] (7-8 spe-
cies only), and the richest in Thabar [8] (43 species) (Tab. 1).
If only the spiders collected in grasslands are considered, the
same localities were again the poorest, and Thabar the richest
(26 species) followed by the hills in vicinity of Lorca [3] (23
species). Ihabar is located in the Atlantic biogeographic regi-
on while Lorca in the Mediterranean one. In the investigated
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Tab. 1: Number of spider species recorded from collecting localities (for locality number see Material and methods)

Localities/Biogeographic regions

Mediterranean Atlantic Alpine
2 3 4 5 6 7 8 9 10 11 12 13 14
Grasslands 4 10 23 18 8 15 14 26 12 7 11 6 9 13
Total 8 11 26 18 10 19 22 43 12 7 19 7 11 16

grasslands, we recorded 51 spider species in the Atlantic regi-
on, 36 species in the Mediterranean region, and 18 species in
the Alpine region.

Two phytosociological classes, Festuco-Odonidetea and
Festuco-Brometea, were the most widespread in the study
area. The former hosted 32 spider species and the latter 41
species (Tab. 1).

Discussion

Prior to our study, 275 spider species were known from Na-
varre, 231 species listed in the Iberian spider catalogue (Mo-
rano et al. 2014) and additional 44 species recorded from the
oak forest of Orgi (Lizaso) (Castro & Barriuso 2004). We
tound 99 species from 15 families. Of these, 47 species are
new to Navarre including one species described as new to sci-
ence (Kastrygina et al. 2015). Thus, the total list of spiders has
been enlarged to 322 species. By number of species registered,
Navarre can now be included in the top six provinces of Spain
and Portugal regarding spider species richness: Huesca — 430
species, Barcelona — 356, Coimbra - 321, Madrid - 313 and
Salamanca - 300 species (Morano et al. 2014). Nevertheless,
considering a large gradient of altitudinal and climatic condi-
tions, the spider species list of Navarre is certainly far from
complete.

For Asianellus festivus and Evarcha michailovi, we provi-
de the second record for the Iberian Peninsula. Both species
were previously found in Catalonia (Barrientos et al. 2015,
Logunov 2015). Nine species from our collection (Drassodes
cupres, Gnaphosa lugubris, G. occidentalis, Haplodrassus typhoni,
Zelotes atroceruleus, Gonatium rubens, Trichoncus affinis, Helio-
phanus dubius, Heterotheridion nigrovariegatum) are also rare
in the Peninsula. They have been recorded from a maximum
of five localities (Morano et al. 2014).

In all the study localities, arachnological researches were
conducted for the first time. In Bardenas Reales, spiders had
been previously collected only in Vedado de Eguaras, an ‘oasis’
of Pinus halepensis in the semi-arid area (Romano in Morano
et al. 2014). There were no previous specific studies on dry
grassland spiders in Spain. The records of 78 species are new
for this type of habitat in Navarre; for 69 species, it is a newly
recorded habitat in the Iberian Peninsula.

The most widespread species from our collection (Man-
gora acalypha, Neoscona adianta, Phylloneta impressa) are grass-
land generalists. Mangora acalypha also occurs in open forests
in herb and tree layers. Xysticus cristatus is an euryoecious
species, Araniella cucurbitina inhabits dry and semi-humid
biotops in open landscapes (Buchar & Ruzicka 2002, Polcha-
ninova & Prokopenko 2013, Nentwig et al., 2018). Runci-
nia grammica is a common species in xerothermic grasslands
(Polchaninova 2012).

The Festuco-Brometea grasslands in the mesotemperate
humid climate (Ihabar) and the Festuco-Ononidetea in the

submediterranean subhumid climate (Lorca) hosted the ri-
chest spider communities (26 and 23 species, respectively).
Interestingly, the grasslands of Thabar were also the richest in
terms of plant diversity (Biurrun et al. 2014). The poorest was
the vegetation of Lygeo-Stipetea and Salicornietea fruticosae
phytosociological classes in the mesomediterranean semi-
arid climate in Bardenas Reales (four spider species each). A
higher abundance of spider species collected in the Atlantic
grasslands can be explained by a wide variety of altitudes and
habitats (from stony pastures to slopes with dense shrubs and
herbs) compared with the studied grasslands in the Mediter-
ranean and Alpine regions. Spider communities of the Iberi-
an dry grasslands need further investigation for more detailed
analysis.
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Spiders and pseudoscorpions (Arachnida: Araneae, Pseudoscorpiones)

in old oaks of a Central European floodplain

Ondfej Machag, Jana Christophoryova, Katarina Krajé¢ovi¢ova, Jan Budka &

Jifi Schlaghamersky
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Abstract. Spiders and pseudoscorpions on old pedunculate oaks (Quercus robur) with tree cavities were studied in a Central European
floodplain (South Moravia, Czech Republic). Altogether 322 specimens from 47 spider taxa and 71 specimens of six pseudoscorpion spe-
cies were collected during 2010 and 2011 from tree cavities using two methods. More specimens and species of spiders were obtained
from flight interception traps and more specimens and species of pseudoscorpions were obtained from pitfall traps. Remarkable records
represent typical cavity dwellers, i.e. the spider Midia midas (Simon, 1884), the pseudoscorpions Larca lata (Hansen, 1884) and Apochei-
ridium ferum (Simon, 1879), the latter occurs mostly under tree bark. Five arachnid species are listed in the Czech red list: Midia midas,
Leptorchestes berolinensis (C. L. Koch, 1846), Dipoena erythropus (Simon, 1881), Larca lata and Dendrochernes cyrneus (L. Koch, 1873).

Keywords: arboreal, Czech Republic, ecology, faunistics, solitary trees, tree cavity

Zusammenfassung. Spinnen und Pseudoskorpione (Arachnida: Araneae, Pseudoscorpiones) in alten Eichen eines mitteleuropa-
ischen Auwalds. Spinnen und Pseudoskorpione alter Stieleichen (Quercus robur) mit Baumhohlen wurden in einer mitteleuropdischen
Aue (Sidmahren, Tschechische Republik) untersucht. Insgesamt wurden 322 Individuen aus 47 Spinnentaxa und 71 Individuen aus sechs
Pseudoskorpionarten in den Jahren 2010 und 2011 mit zwei Methoden erfasst. Spinnen wurden in héhere Individuen- und Artenzahl
mit Kreuzfensterfallen und Pseudoskorpione zahl- und artenreicher in Bodenfallen in Baumhohlen gefangen. Bemerkenswerte Artnach-
weise betreffen typischer Baumhohlenbewohner: die Spinne Midia midas (Simon, 1884) sowie die Pseudoskorpione Larca lata (Hansen,
1884) und Apocheiridium ferum (Simon, 1879), letztere kommt vor allem unter Baumrinde vor. Fiinf Arten sind in der Tschechischen Roten
Liste enthalten: Midia midas, Leptorchestes berolinensis (C. L. Koch, 1846), Dipoena erythropus (Simon, 1881), Larca lata und Dendrochernes

cyrneus (L. Koch, 1873).

Old trees provide important microhabitats for arachnids,
such as foliage, branches, trunk and hollows; bark cracks and
cavities offer specific microclimatic and structural conditions
(e.g. Wunderlich 1982, Nikolai 1986). Some arachnid spe-
cies live on trees throughout the year, whereas others use trees
only for certain periods, mainly for overwintering (e.g. Hor-
vath & Szinetdr 2002, Horvith et al. 2004). Some facultative
bark-dwelling arachnids that usually live in the canopy are
found on trunks and in cavities only from late autumn to early
spring, i.e. while deciduous trees are without their leaves (Szi-
netir & Horvath 2006).

In Europe, spiders living in tree hollows have been studied
sporadically (Martinez De Murguia et al. 2007, Nitu et al.
2009), but no detailed study focusing on this topic has been
published yet. From Czechia, only a single study dealing spe-
cifically with spiders (and some other invertebrate groups) in
tree hollows has been published so far (Razicka et al. 1991).

In contrast, pseudoscorpion occurrence in tree hollows is
generally known (Beier 1963, Weygoldt 1969, Ranius 2002,
Christophoryova et al. 2017b). In Europe, obligate hollow-
dwelling pseudoscorpions belong mainly to the families Che-
liferidae and Chernetidae (Beier 1963). The first contribution
about pseudoscorpions from tree hollows in Czechia was pu-
blished by Ducha¢ (1993a); pseudoscorpions were collected
using pitfall traps installed in hollow trees in the Tteborisko
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Protected Landscape Area. St’éhlavsky (2001) carried out
systematic research in Prague and its surroundings, where
pseudoscorpions were obtained from the mould of 101 tree
hollows of 16 tree species. St’éhlavsky (2001) categorized the
species found according to their relationship to tree hollows
and defined Mundochthonius styriacus Beier, 1971, Dinochei-
rus panzeri (C.L. Koch, 1837), Allochernes wideri (C.L. Koch,
1843), and Anthrenochernes stellae Lohmander, 1939 as species
with a close relationship to this microhabitat. Later several
additional records of pseudoscorpions from tree hollows ac-
ross the country were mentioned in further faunistic publica-
tions (Stahlavsky 2006a, 2006b, 2011, Stahlavsky & Krasny
2007, Stéhlavsky & Tuf 2009, Stahlavsky & Chytil 2013).

Various methods have been used to collect arboricolous
arachnids. The most popular and effective are arboreal eclec-
tors situated on trunks (e.g. Albrecht 1995, Blick 2011) or
on branches (e.g. Koponen 2004). Pocket traps attached to
the tree bark represent another effective method (e.g. Bogya
et al. 1999, Horvath & Szinetdr 2002, Isaia et al. 2006). Pit-
fall traps have been used to sample arachnids in tree hollows
(e.g- Ruzicka et al. 1991, Ranius & Jansson 2002) and on tree
trunks (e.g. Pinzon & Spence 2008, Macha¢ & Tuf 2016).
Canopy-dwelling arachnids have been also sampled by cano-
py fogging (e.g. Otto & Floren 2007). Sweeping and hand
collecting were used as a simple method for collecting speci-
mens from branches (Hansen 1992). Flight interception traps
have been developed mainly to collect flying insects, those of
the window trap type being employed in particular for cat-
ching beetles in flight (e.g. @kland 1996). Flight interception
traps have not been used primarily for sampling arachnids
until now.

'The aim of the present paper was to collect original data
about spiders and pseudoscorpions of old oaks growing in a
Central European floodplain on the northern margin of the
Pannonian basin, obtained by pitfall traps installed in tree
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cavities and by flight interception traps installed near their
openings. The material was collected within a study primarily
focused on saproxylic beetles associated with tree hollows.

Material and methods

Study area

'The study was carried out in the Lower Dyje (Thaya) flood-
plain (48°43’10”N, 16°54'27”E, 150 to 165 m a.s.l.) south to
southeast of the Pohansko hunting chateau and archaeologi-
cal site, which is located ca. 3 km south of the town of Bfeclav
(South Moravia, CZECH REPUBLIC). This area had been
historically used as a wood pasture; during the last two hund-
red years, the more open areas were partially changed to
hay meadows and the rest mostly to high forest for timber
production. There is a high number of old trees, particularly
pedunculate oaks (Quercus robur), both in the meadows and
within smaller woods and larger forest stands, that had grown
for a long time in open or semi-open conditions (Fig. 1). The
study area, sampling design and sampling methods are de-
scribed in detail in Schlaghamersky (2011) and Miklin et al.
(2017).

Sampling design

Sampling was conducted in 2010 and 2011 (leg. J. Budka, J.
Schlaghamersky). In 2010, 22 old oaks (Quercus robur) with
cavities were studied. Ten (five live and five dead) were soli-
tary trees in meadows. Twelve trees (seven live and five dead)
were in close-canopy forest stands. All of the dead trees were
standing. In 2011, a selection of 11 of these trees was resamp-
led (traps remained on the same positions); only two of them
were solitary trees in meadows (one dead), the rest growing in
close-canopy forest (six live, three dead). Two sampling me-
thods were used (their primary purpose was the sampling of
saproxylic beetles associated with tree hollows). On each tree
a flight interception trap (FIT) and a pitfall trap (PT) were
installed. FITs hung near the opening of a selected cavity on
a tree trunk. Cavity openings had to be at a height between
1.5 and 7 m above ground (Fig. 2a). Cavities with contact to

Fig. 1: Closed-canopy forest with
interspersed old oaks at the Po-
hansko study site (photo J. Schlag-
hamersky)

the ground or entirely hollow trees were excluded. The FIT
position was thus determined by the position of the opening
of the cavity (into which a pitfall trap was also installed) and
its distance from the tree crown varied substantially — in some
cases it hung within the lowest part of the crown, often sub-
stantially below it (due to the primary objective of their ins-
tallation). FITs were of the vane type, made of two crossing
sheets (50 cm x 25 c¢cm) of transparent plastic, with a roof
above and a funnel (24 cm in diameter) connected to a coll-
ecting bottle attached below. As killing and preserving agent,
an aqueous 50% ethylene glycol solution with a drop of deter-
gent was used. Inside each tree cavity a pitfall trap was buried
into the wood mould with its opening (6 cm in diameter)
level with the mould surface (Fig. 2b). FITs and pitfall traps
were exposed simultaneously from the 21* April 2010 to 4®
October 2010 and from the 5 May 2011 to 23 August 2011
with three week sampling intervals. Spiders were identified
using the key of Nentwig et al. (2018). Pseudoscorpions were
identified using the key by Christophoryova et al. (2011c).
Nomenclature for all taxa follows the World Spider Cata-
log (2018) and the catalogue Pseudoscorpions of the World
(Harvey 2013). The material of spiders and pseudoscorpions
is deposited in the collection of the Department of Botany
and Zoology at the Masaryk University in Brno.

Results

Spiders (Araneae)

A total of 322 specimens representing 47 taxa from 15 fami-
lies were identified (Tab. 1). FITs yielded 165 specimens be-
longing to 40 taxa and 14 families. None of the species captu-
red by the FI'Ts were particularly abundant, only some species
were present in relatively high numbers: Parasteatoda lunata
(Clerck, 1757) (9 specimens), Anyphaena accentuata (Walcke-
naer, 1802) (8), Porrhomma oblitum (O. P.-Cambridge, 1871)
(8), Leptorchestes berolinensis (C. L. Koch, 1846) (8) and Plaz-
nickina tincta (Walckenaer, 1802) (8) (Tab. 1). FITs exclusi-
vely yielded 27 spider taxa. Most species captured by FITs

were Linyphiidae with nine species and a group of species
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(photo J. Budka)

identified only to family level (Tab. 1). Pitfall traps placed
in tree hollows yielded 157 specimens belonging to 20 taxa
and 11 families (Fig. 4a). The most abundant species trapped
in the tree hollows were Tegenaria ferruginea (Panzer, 1804)
and Midia midas (Simon, 1884). The most species-rich fami-
ly in the pitfall traps was Linyphiidae with six species and a
group of species identified only to family level. Most spiders
collected in hollows are horizontal web builders. Seven spi-
der taxa were obtained exclusively by pitfall traps. A total of

Fig. 2: Sampling methods used during the current study. a. Flight interception trap (FIT) (photo J. Schlaghamersky); b. Pitfall trap (PT) inside a tree hollow

226 specimens belonging to 41 taxa were obtained from trees
in forests and 96 specimens from 27 taxa from solitary trees
in meadows. Twenty taxa were obtained exclusively from oak
hollows situated in forests, six taxa were obtained exclusively
from solitary trees in meadows. Traps installed on dead and
live trees yielded 139 specimens belonging to 34 taxa and 183
specimens from 40 taxa, respectively. Seven species were ob-
tained exclusively from dead trees. Exclusively in live trees, 13
taxa were present (Tab. 1).

Fig. 3: Typical hollow dwellers. a. Midia midas, body length 3.5 mm (photo R. Macek); b. Larca lata, scale bar 2 mm (photo J. Christophoryova)
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Remarkable spider species

Linyphiidae

Midia midas (Simon, 1884) (Fig. 3a)

This species is rare and associated with ancient deciduous
trees. It lives in tree hollows, where it builds small horizontal
webs (Russell-Smith 2002). It is known to occur from the
Iberian Peninsula to Turkey, reaching Denmark, Great Brit-
ain and Poland in the north (Nentwig et al. 2018). Within
Czechia it has been found in eastern Bohemia around Pardu-
bice (Dolansky 1998), South Bohemia (Rizicka et al. 1991)
and South Moravia near Lednice (Buchar & Ruazicka 2002,
Kubcovi & Schlaghamersky 2002). The species is listed in
the Czech red list as endangered (Rez4c et al. 2015). Its per-
ceived rarity might be partially due to the lack of arachno-
logical studies focusing on its habitat, although this habitat
— old trees with cavities — has definitely become scarce and
threatened.

Salticidae

Leptorchestes berolinensis (C. L. Koch, 1846)

Leptorchestes berolinensis is considered as a rare species, living
on vegetation on sun-exposed forest edges, on rock outcrops
(Buchar & Ruizicka 2002), as well as on sun-exposed bark
of solitary trees and on wooden fences (Bryja et al. 2005,
Macha¢ & Niedobovi 2015). It is known to occur widely in
Europe, except North Europe and Great Britain (Nentwig et
al. 2018). The species is listed in the Czech red list as vulner-
able (Rezag et al. 2015).

Theridiidae

Dipoena erythropus (Simon, 1881)

'This species is very rare, living on trees and known within
Czechia only from South Moravia (Buchar & Ruzicka 2002),
but it might have been overlooked. It lives on branches in the
crowns of deciduous trees, mainly oaks. It is known to occur
widely in Europe, except the northern part of Europe (Nen-
twig et al. 2018). Four specimens were obtained from FITs in
the present study. This species is listed in the Czech red list as
critically endangered (Reza¢ et al. 2015).

Pseudoscorpions (Pseudoscorpiones)
In total, 71 specimens belonging to six species from four fami-
lies were identified (Tab. 1). More specimens were collected

in pitfall traps than in FITs (Fig. 4b). The most abundant spe-
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cies, Larca lata, was found exclusively in pitfall traps. Also,
all specimens of Allochernes wideri were found in pitfall traps.
On the other hand, Apocheiridium ferum (Simon, 1879) and
Dendrochernes cyrneus (L. Koch, 1873) were collected only in
FITs. Chelifer cancroides (Linnaeus, 1758) and Chernes hahnii
(C. L. Koch, 1839) were captured in both trap types. Mark-
edly more specimens were present in hollows in trees situated
in forest stands than in those growing in meadows (Tab. 1).
Remarkably, all pseudoscorpions were collected on live trees,
not a single specimen on a dead one (Tab. 1).

Remarkable pseudoscorpion species

Larcidae

Larca lata (Hansen, 1884) (Fig. 3b)

'This species appears to be rare and vulnerable and is a typi-
cal cavity dweller (Judson & Legg 1996, Ranius & Wilander
2000). It occurs only in Europe, where it has been found in
13 countries until now (Harvey 2013). Recently it was re-
ported for the first time from Slovakia and Hungary (Chris-
tophoryovi et al. 2011a, Novik 2013). Within Czechia it
has been found in the Tfeboiisko Protected Landscape Area
(South Bohemia) and in the Lower Morava Biosphere Re-
serve, which covers also the present study site (Ducha¢ 1993a,
Stahlavsky 2011, Stahlavsky & Chytil 2013). In the Czech
red list, it is listed as vulnerable (St’éhlavsky 2017).

Cheiridiidae

Apocheiridium ferum (Simon, 1879)

'This species is distributed in Europe and has also been found
in Asian Turkey, Azerbaijan and Uzbekistan (Harvey 2013).
Beier (1963) reported that the species lives under tree bark,
especially of fruit trees. According to Weygoldt (1966) it oc-
curs even in the tightest spaces under bark. Ducha¢ (1997)
reported A. ferum from South Moravia as new for Czechia,
without providing information about its habitat. Later it was
found in the same region in the village of Lednice (St’éhlavsky
& Duchag 2001) and also close-by at Valtice and Hlohovec,
in both cases under Platanus bark (St’éhlavsk}? & Chytil 2013).

Chernetidae

Dendrochernes cyrneus (L. Koch, 1873)

This species is distributed in Asia and Europe (Harvey
2013). It is one of the pseudoscorpions that regularly occurs
in bird nests, but it has also been found under tree bark and
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Fig. 4: Abundance and species numbers of spiders (a) and pseudoscorpions (b) in different types of traps. Abbreviations: FIT - flight interception trap,

PT - pitfall trap
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Tab. 1: List of taxa collected on old oaks at Pohansko; Abbreviations: FIT-

o ; . ) : ) Taxa FIT PT for sol dead live
flight interception traps close to cavity openings, PT - pitfall traps in hol-
lows, for - trees in close-canopy forest, sol — solitary trees in meadows, Liocranidae
dead - dead trees, live - live trees Agroeca brunnea (Blackwall, 1833) . 1 . 1 1
Taxa FIT PT for sol dead live Lvcosi
ycosidae
SPIDERS (ARANEAE) Pardosa sp. 1 . 1 . . 1
Agelenidae Trochosa robusta (Simon, 1876) . 1 . 1 . 1
Tegenaria ferruginea 3 66 42 27 31 38 . .
(Panzer, 1804) Philodromidae
Anvphaenidae Philodromus albidus 6 . 6 . . 6
YP Kulezyniski, 1911
Anyphaena accentuata g8 . 8 . 3 5 .
(Walckenaer, 1802) Philodromus spp. 1 1 1
Araneidae Salticidae
. Ballus chalybeius 1 . 1 . 1
Araneus triguttatus 1 . 1 . 1 .
(Fabricius, 1775) (Walckenaer, 1802)
Leptorchestes berolinensis 8 . 1 7 5 3
Araneus sp. 2 . . 2 . 2 (C.L. Koch, 1846)
Clubionidae Salticus zebraneus 7 . 6 1 2 5
Clubiona comta C.L.Koch, 1839 1 1 . . 1 (C.L.Koch, 1837)
Clubiona pallidula (Clerck, 1757) 3 .02 1 1 2 Tetragnathidae
Clubiona sp. 6 2 4 4 5 3 Metellina segmentata 1 . . 1 1
Dictynidae (Clerck, 1757)
Cicurina cicur (Fabricius, 1793) 1 5 5 1 3 3 Tetragnatha pinicola L. Koch, 1870 3 . 3 . 2 1
Dictyna uncinata Thorell, 1856 2 . 1 1 2 Theridiidae
Lathys humilis Blackwal, 1855) 7 1 5 3 Dipoena erythropus (Simon, 1881) - 2 2 4 .1 3
Nigma flavescens (Walckenacr, 5 ' . 5 . Enoplognatha ovata (Clerck,1757) 3 . 3 . 1 2
1830) Parasteatoda lunata (Clerck,1757) 9 2 8 3 4 7
Dysderidae Parasteatoda simulans 3 3 . 2 1
Harpactea rubicunda 3 2 5 . 4 1 (Thorell, 1875)
(C.L.Koch, 1838) Platnickina tincta 8 . 7 1 2 6
Gnaphosidac (Walckenaer, 1802)
Drassodes sp. 1 . 1 ' . 1 Robertus lividus (Blackwall, 1836) 2 1 1 1 1
. Steatoda bipunctata 2 2 3 1 3 1
Scotophaeus quadripunctatus . 15 8 7 4 11 .
(Linnaeus, 1758) (Linnaeus, 1758)
Linyphiidac Theridion mystaceum L. Koch, 1870 1
Araeoncus humilis (Blackwall, 2 . 2 . . 2 Theridion spp. 1. 4 7 74
1841) Thomisidae
Diplocephalus picinus 3 . 2 1 1 2 Ozyptila praticola (C. L. Koch, 6 1 5 2 3 4
(Blackwall, 1841) 1837)
Drapetisca socialis . 1 1 . . 1
(Sundevall, 1833) PSEUDOSCORPIONS
Erigone atra Blackwall, 1833 2 . 1 1 2 (PSEUDOSCORPIONES)
Hypomma cornutum 3 3 3 3 1 5 Larcidae
(Blackwall, 1833) Larca lata (Hansen, 1884) . 41 37 4 .4
Lepthyphantes minutus 7 7 11 3 7 7 Cheiridiidae
(Blackwall, 1833) Apocheiridium ferum 7 . 6 1 . 7
Linyphia triangularis 5 . 5 . . 5 (Simon, 1879)
(Clerck, 1757) Cheliferidae
Linyphiidae gen. spp. 9 5 18 6 7 17 Chelifer cancroides 3 7 5 5 10
Midia midas (Simon, 1884) . 38 31 7 24 14 (Linnaeus, 1758)
Neriene montana (Clerck, 1757) 1 1 2 1 1 Chernetidae
Pelecopsis mengei (Simon, 1884) 1 1 1 Chernes hahnii (C.L.Koch,1839) 1 1 1 1 2
Porrbomma oblitum 8 . 8 . 3 5 Dendrochernes cyrneus 3 . 2 1
(O. P.-Cambridge, 1871) (L. Koch, 1873)
Trematocephalus cristatus . 1 1 . 1 . Allochernes wideri . 8 8 . . 8

(Wider, 1834) (C.L.Koch, 1843)
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in tree hollows, though rarely (Christophoryova et al. 2011b,
Krajcovicova & Christophoryova 2014). The Lower Morava
Biosphere Reserve, which covers also our present study site,
represents the only area within Czechia, from where D.
cyrneus has been recorded; it was found in oak litter, under
tree bark and phoretic on a longhorn beetle (Duchaé¢ 1993b;
St’éhlavsky & Chytil 2013). St’éhlavsky (2017) listed the spe-

cies as vulnerable in the Czech red list.

Discussion

Most of the obtained 40 spider species represent arboreal ones
(Szinetar & Horvéth 2005). Only six taxa were epigeic: Cicu-
rina cicur (Fabricius, 1793), Drassodes sp., Harpactea rubicunda
(C. L. Koch, 1838), Diplocephalus picinus (Blackwall, 1841),
Pardosa sp. and Trochosa robusta (Simon, 1876). The most
abundant species in the FI'Ts were Anyphaena accentuata, Lep-
torchestes berolinensis and Parasteatoda lunata. Anyphaena ac-
centuata lives during the vegetation season on tree branches,
L. berolinensis and P. lunata dwell on tree trunks (Buchar &
Ruzicka 2002). Several small linyphiid spiders were obtained
from FITs, including juvenile specimens, which disperse by
ballooning. The majority of the species captured by FITs live
on tree trunks or branches.

Tegenaria ferruginea and Midia midas were most abundant
in the pitfall traps. Both species are typical cavity dwellers
(Ruzicka et al. 1991, Buchar & Ruzicka 2002). The money
spider M. midas is rare and endangered in the whole of Eu-
rope (Russell-Smith 2002, Reza¢ et al. 2015). Another typi-
cal hollow dweller is Scotophaeus quadripunctatus (Linnaeus,
1758), which we obtained only from pitfall traps. The record
from Pohansko represents a new locality for Czechia, but not
far from its nearest known locality close to Lednice (Kubcova
& Schlaghamersky 2002). All specimens were obtained from
pitfall traps. The number of spider species and family compo-
sition obtained by pitfall trapping was similar to other stud-
ies from tree hollows in Spain and Romania (Martinez De
Murguia et al. 2007, Nitu et al. 2009), but the species com-
position differed. Other remarkable spider species were the
jumping spider L. berolinensis and the theridiid Dipoena eryth-
ropus, listed in the Czech red list as vulnerable and critically
endangered, respectively (Reza¢ et al. 2015). Significantly
more spiders were obtained from trees in the forest than from
solitary trees in meadows. Forests have a high species pool of
arboricolous spider species (Samu et al. 2014). More species
and specimens were present on live trees than on dead ones.

All of the collected pseudoscorpion species, except Che-
lifer cancroides, represent typical inhabitants of tree micro-
habitats. C. cancroides is considered to be cosmopolitan and
synanthropic (Beier 1963), which may be related to its fre-
quent occurrence in the nests of Hirundinidae (Turienzo et al.
2010). Nevertheless, its occurrence under tree bark and in tree
cavities is also known (Mahnert 2011, Krajcovic¢ova & Chris-
tophoryovd 2014). St’éhlavsky & Chytil (2013) recorded the
species in tree hollows within Czechia, in the south Moravian
floodplains at Lednice and Bfeclav. During the present study,
C. cancroides was found in both trap types. The same numbers
of individuals were found in hollows of solitary trees as well
as of trees situated in forest stands. Two specimens of Chernes
hahnii were obtained in the present study, one in FIT one
in a pitfall trap. The species shows a strong association with

the microhabitat under tree bark (St’éhlavsky 2001, Drogla

& Lippold 2004, Krajcovicovd & Christophoryovd 2014).
Its presence in FIT could have been caused by its upwards
migration on the tree trunks or by zoophoresy. Krajcovi¢ovi
& Christophoryovi (2014) collected 11 specimens of Chernes
hahnii in photoeclectors installed on tree trunks which can
also be related with upwards migration on the tree trunks. A
surprisingly low number of A//ochernes wideri was found in tree
hollows in the present study. In a study conducted in Prague
and its surroundings, 4. wideri represented the second most
abundant species found in tree hollows (St’zihlavsky 2001).
The species was reported in all of the subsequent faunistic
papers dealing with pseudoscorpions from tree microhabitats
in Czechia (gt’éhlavsky 2006a, 2006b, 2011, St’éhlavsky &
Kréasny 2007, Stéhlavsky & Tuf 2009, Stahlavsky & Chytil
2013).'Three species Larca lata, Apocheiridium ferum and Den-
drochernes cyrneus are presented as remarkable records in the
current paper. Two of them, L. lata and D. cyrneus, are listed in
the Czech red list as vulnerable (St’éhlavsky 2017).

In conclusion, looking at the obtained data, one has to
bear in mind that whereas the pitfall traps collected speci-
mens living in tree hollows or actively visiting them, the
trapping of spiders and pseudoscorpions in free-hanging
FITs was a rather accidental process. Both groups do not
fly, though some passive air-born transport does occur (bal-
looning and zoophoresy) (Decae 1987, Christophoryovi et
al. 2017a). However, other non-flying invertebrates have also
been obtained from FITs (own unpublished observation). In
the present case one has to assume that many individuals fall-
ing down from the canopy, possibly taken by wind, ended up
in the traps despite the trap roofs (meant to prevent flooding
by rainwater and accumulation of debris in the trap funnel).
We also observed spiders building their webs between the
panes or between pane and roof.
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Synanthropic is best: Nuctenea umbratica (Araneae: Araneidae) and Steatoda bipunctata
(Araneae: Theridiidae) are the European Spiders of the Years 2017 and 2018

Christoph Horweg & Milan Rezaé
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Abstract. The European spiders of the year 2017, Nuctenea umbratica (Clerck, 1757), and 2018, Steatoda bipunctata (Linnaeus, 1758), are
presented. Both species were originally bark-dwellers, but became more and more synanthropic. Their appearance and characteristics
(e.g., ecology, habitat, phenology) are briefly described. The modality of the voting is given as well as the decisive criteria for the win.

Keywords: bark-dweller, Europe, popular, Rabbit Hutch Spider, synanthropic, Walnut Orb-weaver Spider

Zusammenfassung. Am liebsten im Haus: Nuctenea umbratica (Araneae, Araneidae) und Steatoda bipunctata (Araneae: Theri-
diidae) sind die européischen Spinnen des Jahres 2017 und 2018. Die europdischen Spinnen des Jahres 2017, Nuctenea umbrati-
ca (Clerck, 1757), und 2018, Steatoda bipunctata (Linnaeus, 1758), werden vorgestellt. Beide Arten sind urspriinglich Rindenbewohner,
wurden aber mehr und mehr zu Kulturfolgern. lhre Merkmale und Eigenschaften (z.B. Okologie, Lebensraum, Phinologie) werden kurz
beschrieben. Der Wahlmodus sowie die fiir die Wahl entscheidenden Kriterien werden genannt.

Synanthropic spiders — sometimes just called ‘house spiders’—
are feared and loved at the same time. However, this is perfect
for a spider of the year! After Pholcus phalangioides (Fuesslin,
1775) in 2003, Salticus scenicus (Clerck, 1757) in 2005 and
Eratigena atrica (C.L. Koch, 1843) in 2008 (Kreuels & Jiger
2003, Jager & Kreuels 2005, Jager 2007), two more similar
species were elected. Both of them took advantage of new mi-
crohabitats available in homes and around houses in urbanized
areas and were able to settle into human dwellings (Sacher
1983, Reinke 1997, Jocqué et al. 2016). Moreover, they share
another habit: they are also bark-dwellers (Wunderlich 1982,
Koponen 1996, Horvith & Szinetir 2002, Szinetir & Hor-
vath 2006, Macha¢ & Tuf 2016). This means looking under

the bark of trees near houses may reveal a spider of the year!

Election of the European Spider of the Year (ESY)

'The European Spider of the Year was chosen by 81 (2017) re-
spectively 83 (2018) arachnologists from 26 European coun-
tries (Albania, Austria, Belgium, Bulgaria, Croatia, Czechia,
Denmark, Finland, France, Germany, Great Britain, Hun-
gary, Ireland, Italy, Liechtenstein, Macedonia, The Nether-
lands, Norway, Poland, Portugal, Serbia, Slovakia, Slovenia,
Spain, Sweden, Switzerland). Co-ordination is via the Natu-
ral History Museum Vienna together with the “Arachnolo-
gische Gesellschaft” (AraGes) and the European Society of
Arachnology (ESA). It is a simple email vote: voting mem-
bers choose their favourite spider out of six proposed species
(partly genera). A majority wins!

Through choosing the Spider of the Year we not only hope
that this less popular group of animals will be brought to the
fore, but we also hope that researchers can obtain new data
about its current distribution. In this context, enjoy the Spider
of the Year and help us with your locality records via photo-
graphic documentation of this species.

‘There are many societies supporting the Spider of the Year
(see European Society of Arachnology 2018). Furthermore,

every arachnologist is asked for support using those spider
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species as a ‘model’ to promote spiders in general (for more

details see Horweg et al. 2015).

Nuctenea umbratica (Clerck, 1757)/Walnut Orb-weaver/
Spaltenkreuzspinne/épeire des fissures —

Spider of the Year 2017

Nuctenea umbratica belongs to the family of true orb-weavers
(Araneidae). This family has 3135 species worldwide, 100
of which are found in Europe (World Spider Catalog 2018,
Nentwig et al. 2018). The genus Nuctenea is represented by
two species in (Central) Europe (Blick et al. 2004, Nentwig
et al. 2018).

'The orb weaver N. umbratica shows a high level of sexu-
al dimorphism: female body length is 13-16 mm, males just
7-10 mm. The body is wide and flattened. The basic colou-
ration is red-brown to black-brown, the legs are dark brown
and the opisthosoma shows a dark, leaf-like pattern (foliati-
on) (Figs. 1-2) which can have a light border (Reichholf &
Steinbach 1997, Bellmann 2016, Nentwig et al. 2018).

Nuctenea umbratica builds a relatively large orb web (up
to 70 cm in diameter) with an eccentric form in which the
hub of the web is always displaced towards the spider’s retreat
(Bellmann 2016). The spider spends the day hidden in this
retreat and sits in the middle of the web when it gets dark at
night. Nuctenea umbratica can be found the whole year round,
but mostly from July to October (Wiehle 1931, Sacher 1983,
Nentwig et al. 2018). It feeds like other orb weavers mainly
on flies, moths, but also winged aphids; many of which are
agricultural pests (Nyfteler 1983).'The spider itself is regularly
preyed upon by the sphecid wasp Sceliphron curvatum (Smith,
1870) (Gepp 1995).

Nuctenea umbratica is found throughout Europe (Blick et
al. 2004, Nentwig et al. 2018). Its vertical distribution is pre-
dominantly from flatlands to low hills (up to about 800 metres
above sea level), with only a few records at higher elevations
up to 1500 metres in places like Tyrol (Wiehle 1931, Hinggi
et al. 1995, Steinberger & Thaler 1990, Thaler & Knoflach
2003). The species occupies various habitats. It was originally
a bark-associated species (Wunderlich 1982, Balkenhol &
Zucchi 1989, Steinberger & Thaler 1990, Szinetir & Hor-
vath 2006, Macha¢ & Tuf 2016) (Fig. 3), particularly found
on dead standing wood with loose bark, but is now also found
in urban environments like house walls and fences, especially
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in nooks and crevices (Komposch 1993) (Fig. 4). In some
habitats it can be encountered quite frequently and in Central
Europe the species is categorised as not threatened (Reza¢ et
al. 2015, Blick et al. 2016). The known distribution in Europe
can be found in specific distribution maps (Helsdingen 2017,
Arachnologische Gesellschaft 2018, CSCF 2018, Czech
Arachnological Society 2018, European Society of Arachno-
logy 2018, MNHN 2018).

Nuctenea umbratica can be mistaken for dark animals like
Larinioides ixobolus (Thorell, 1873), but for comparison this
species is a metallic black and the foliation is lighter and more
prominent. Juveniles of N. umbratica resemble the smaller
(body length up to 9 mm), but much rarer, Nuctenea silvicul-
trixz (C.L. Koch, 1835). This species is distributed more to the
east and differs by having lighter sides of the body and a more
rounded opisthosoma (Nentwig et al. 2018, Wiki AraGes
2018).

Nuctenea umbratica was chosen as the European Spider of
the Year because (1) the species is quite common, (2) despite
its hidden way of life it is easy to find close to houses, (3) it is
a quite prominent and easy to identify species, and (4) it raises
public awareness about its original habitat on the bark of dead
wood and/or old trees.

Steatoda bipunctata (Linnaeus, 1758)/Rabbit Hutch Spider/
Fettspinne/stéatode a deux points — Spider of the year 2018
Steatoda bipunctata belongs to the cobweb spider family (=
comb-footed spiders, Theridiidae). Worldwide, this family
has 2487 species of which 228 live in Europe (Nentwig et al.
2018, World Spider Catalog 2018). The genus Steatoda is re-
presented by 13 species in Europe, six of which can be found
in Central Europe (Blick et al. 2004, Nentwig et al. 2018).
'The body length is 4.5-7 mm in females and 4-5.5 mm in
males. The body appears greasy or waxy and shiny, especially
the slightly flattened opisthosoma. In German it is called
“Fettspinne” (Fat or Greasy Spider). The basic colour of the
prosoma is brown to almost black, the opisthosoma is gener-
ally light brown becoming dark brown to black towards the
edges. A rather indistinct lighter stripe runs down the middle
of the opisthosoma, as well as a wide pale band across the
front (Fig. 5). Usually four small dark dots can be seen (these
mark the points where muscles attach inside the body). The

Fig. 1: Nuctenea umbratica - habitus male (photo: Christian Komposch,
Okoteam Graz)

Abb. 1: Nuctenea umbratica — Habitus Mannchen (Foto: Christian Kom-
posch, Okoteam Graz)

a - : &
Fig. 2: Nuctenea umbratica within its web (photo: Christian Komposch,
Okoteam Graz)
Abb. 2: Nuctenea umbratica im Netz (Foto: Christian Komposch, Okoteam
Graz)

Loos, ARABEL)
Abb. 3: Natirlicher Lebensraum von Nuctenea umbratica auf einer Baum-
rinde (Foto: Gilbert Loos, ARABEL)

Fig. 4: Artificial habitat of Nuctenea umbratica in wall crevices (photo: Jo-
han Van Hoecke, ARABEL)

Abb. 4: Kiinstlicher Lebensraum von Nuctenea umbratica in Mauerspalten
(Foto: Johan Van Hoecke, ARABEL)
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Fig. 5: Steatoda bipunctata - habitus (photo: Pierre Oger, ARABEL)
Abb. 5: Steatoda bipunctata — Habitus (Foto: Pierre Oger, ARABEL)

Fig. 6: Steatoda bipunctata within the web (photo: Cor Kuijpers, ARABEL)
Abb. 6: Steatoda bipunctata im Netz (Foto: Cor Kuijpers, ARABEL)

Fig. 7: Steatoda bipunctata with eggs (photo: Stefan Sollfors, eurospiders.
com)
Abb. 7: Steatoda bipunctata mit Eiern (Foto: Stefan Sollfors, eurospiders.
com)

legs are red-brown with darker rings (Reichholf & Steinbach
1997, Bellmann 2016, Bee et al. 2017, Nentwig et al. 2018).
Steatoda bipunctata builds a three-dimensional web —
usually in corners or niches — with a more or less thickly spun
sheet with upwards and sideward directed threads to fix the
net (Fig. 6). The catching threads are directed downwards.
Only these have glue droplets, which are located at the bot-
tom of the thread. Prey items become stuck here, and the spi-
der hurries out of its retreat; usually a crevice near the web
(Foelix 2015). Steatoda bipunctata can overpower not only
small insects but even large spiders like the house spider.
Steatoda bipunctata can be found all year round, how-
ever males are usually encountered during the mating sea-
son from June to October (Schaefer 1976). During mating

the male makes chirping noises: the sounds are produced by
pulling a sharp ridge at the front of the opisthosoma across
a file-like ‘stridulatory organ’ at the back of the prosoma
(Gwinner-Hanke 1970, Foelix 2015). In this way the female
is enticed out of her retreat and mating can be completed. The
female lays about 50—150 pink coloured eggs in a white egg
sac which is hung within the web (Nielsen 1932, Bellmann
2016) (Fig. 7).

Steatoda bipunctata is found in all European countries. Its
vertical distribution is mostly from lowlands to low mountain
ranges (up to about 800 m above sea level), although there
are records up to 2000 m in the Alps (Wiehle 1937, Steiner
& Thaler 2004).

As a web-builder the species is mostly found in or on
buildings, for example under window ledges or near front
doors that stand back a little bit. Steatoda bipunctata can even
survive in quite dry rooms (Reichholf & Steinbach 1997). As
the name implies, rabbit hutches often make a suitable habi-
tat as well. However, they are also found outdoors, mostly in
gardens, on bushes and in forests — especially under tree bark
—in rock crevices or under stones (Szinetdr & Horvith 2006,
Macha¢ & Tuf 2016). In places they can be quite common
and the species is not regarded as endangered (Rez4¢ et al.
2015, Blick et al. 2016). The known distribution in Europe
can be found in specific distribution maps (Helsdingen 2017,
Arachnologische Gesellschaft 2018, CSCF 2018, Czech
Arachnological Society 2018, European Society of Arachnol-
ogy 2018, MNHN 2018).

Steatoda bipunctata can be mistaken for Steatoda castanea
(Clerck, 1757), a species which lives in similar habitats but
which mostly has a lighter colouration and is only found in
spring (Nentwig et al. 2018, Wiki AraGes 2018).

Steatoda bipunctata was chosen as the European Spider of
the Year because this species is commonly found in houses
and is relatively easy to recognize. Furthermore, it is an ex-
ample of a cobweb spider which is not dangerous, unlike the
widow spiders from the Mediterranean which are venomous
to people and which are rightly feared and regularly menti-
oned in the popular media; the chirping of the males is ano-
ther peculiarity of the species.
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Description of Histopona kurkai sp. n. with new data for the genus from
the Balkan Peninsula (Arachnida, Araneae: Agelenidae)

Christo Deltshev & Simeon Indzhov

(©MOoM

doi: 10.30963/aramit5606

Abstract. Histopona kurkai sp. nov. (39) is described and illustrated from Albania (Shebenik, Jabllanicé national park) and RN Macedonia
(Shar Mountains), where it was collected in beech forest habitats. The new species has somatic characters that correspond well to those
of the genus Histopona (torpida group). Also, Histopona vignai Brignoli, 1980 is newly established for the spider fauna of Albania (Hotova

national park) and RN Macedonia (Shar Mountains).

Keywords: Albania, faunistics, Histopona, Macedonia, taxonomy

Zusammenfassung. Beschreibung von Histopona kurkai sp. n. mit neuen Daten der Gattung auf der Balkanhalbinsel (Arachni-
da, Araneae: Agelenidae). Histopona kurkai sp. nov. (8%) wir aus Albanien (Shebenik, Nationalpark Jabllanicé) und Mazedonien (Shar
Mountains), wo sind Buchenwaldern vorkommt, beschrieben und abgebildet. Die neue Art gehdrt morphologisch eindeutig in die Gat-
tung Histopona und gehort zur torpida-Gruppe. Weiterhin wird Histopona vignai Brignoli, 1980 erstmals fiir die Spinnenfauna Albaniens
(Hotova Nationalpark) und Mazedoniens (Shar Mountains) gemeldet.

Currently, the genus Histopona Thorell, 1869 includes 21
valid species (van Helsdingen 2018, WSC 2018). Most of
them inhabit south-eastern Europe and 13 species are pre-
sently known only from the Balkan Peninsula, primarily in
caves (Deeleman-Reinhold 1983, Deltshev 1978, Deltshev &
Petrov 2008, Gasparo 2005). In the present paper, Histopona
kurkai sp. nov. is described and illustrated from the Shebe-
nik-Jabllanicé national park of Albania and the Shar Moun-
tains of RN Macedonia, where it was collected in beech forest
habitats. The new species has somatic characters that corres-
pond well to those of the genus Histopona. The descriptions
are based on detailed examination of morphological charac-
ters of the genital structures which were found to be discre-
te, allowing a clear separation of the species. Also, Histopona
vignai Brignoli, 1980 is newly established for the spider fauna
of Albania (Hotova national park) and RN Macedonia (Shar

Mountains).

Material and methods

Specimens from Albania were collected by hand and these
from RN Macedonia using pitfall traps. Coloration is descri-
bed from 80% alcohol preserved specimens. Male palps were
examined and illustrated after they were dissected from the
spiders’ bodies. Photos were taken with a Lumix digital ca-
mera mounted on a Wild M5A stereomicroscope. Measure-
ments of the legs were taken from the dorsal side. Total length
of the body includes the chelicerae. All measurements used in
the description are in millimeters.

Abbreviations used in the text and figure legends include:

C = conductor;
CO = copulatory opening;
E = embolus;

RBP = retrolateral basal process;
RTA = retrolateral tibial apophysis;

S = spermatheca.

Christo DELTSHEV & Simeon INDZHOV, National Museum of Natural History, Bulgari-
an Academy of Sciences, 1 Tsar Osvoboditel Blvd., 1000 Sofia, Bulgaria;
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'The material is deposited in the collection of National
Museum — Natural History Museum, Praha (NMP) (holo-
type, paratypes, Albania), National Museum of Natural His-
tory, Sofia (NMNHS) (male and female paratypes, Albania
and all three paratypes from RN Macedonia), Museum fiir
Naturkunde, Humboldt-Universitit zu Berlin (ZMB) (male
and female paratypes, Albania) and Senckenberg Museum,
Frankfurt am Main (SMF) (male and female paratypes, Al-
bania), Naturhistorisches Museum Wien (NMW) (male and
female paratypes, Albania).

Agelenidae C. L. Koch, 1837

Histopona Thorell, 1869

Histopona kurkai sp. n. (Figs 1-7,11-17)

Type material. Holotype 8, ALBANIA, Shebenik — Jabllan-
icé NP, beech forest (N 41.3166, E 20.4191, 1300 m a.s.L.),
1.07.2017, leg. A. Karka (NMP: P6A-6896). Paratypes: 41
3,13 @, (NMP: P6A-6897),1 3,12 (NMNHS), 14,19
(NMW), 13,12 (SMF), 1 3,1 ? (ZMB), same data as ho-
lotype; 3 8, RN MACEDONIA, Shar Mt., Jelak hut, 1850
m, 10.-19.07.1995 (pitfall traps) (NMNHS); 1 &, 1 %, Shar
Mt., Studena place, 1730 m, 10.-19.07.1995 (pitfall traps)
(NMNHS), leg. G. Blagoev.

Etymology. The species is dedicated to the Czech arachnolo-
gist Antonin Kiurka, collector of type material from Albania.
Diagnosis. The new species has somatic characters (notched
trochanters, patellae with dorsal spines only) that correspond
well to those of the genus Histopona, and belongs to forpida
species group according to Deeleman-Reinhold (1983) and
Bolzern et al. (2013). Among species of this group, it bears
close resemblance to H. vignai Brignoli, 1980, but the male of
Histopona kurkai sp. n. can be easily separated by the thinner
conductor, narrowing apically and almost merging with the
embolus (Figs 6, 14), while in H. vignai, it is rounded and
protruding above the embolus (Fig. 9). A significant differ-
ence is the presence of a thumb-like process (RBP) retrolat-
erally-basally on the palpal tibia in H. kurkai sp. n. (Figs 67,
14-15) which is absent in Histopona vignai (Figs 9-10). Also,
the distal RTA in both species are different: in Histopona kur-
kai sp. n., the two sclerites of the distal RTA are rectangular
and the base of the RTA does not protrude ventrally (Figs
6-7,14-15), while in Histopona vignai, the inner sclerite has
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Figs 1-2: Histopona kurkai sp.
n., male holotype, habitus,
dorsal and ventral views, sca-
les: 1.7 mm

Figs 3-4: Histopona kurkai sp.
n., female paratype, habitus,
dorsal and ventral views, sca-
les: 1.6 mm

a convex margin, being distinctly smaller than the outer, and
the base of the whole distal RTA-complex protrudes sig-
nificantly ventrally (Figs 9-10). The female epigyne also re-
sembles that of H. wignai (based on Brignoli’s drawings) but
has a greater distance between the copulatory duct coils (Figs
11-12,16-17).

Description. Measurements of male (n = 2, holotype male
and paratype male from Albania): total length, 5.63—6.38;
carapace: length, 2.65-2.93, width, 1.80-2.10; clypeus: width,
0.15-0.23; chelicerae: length, 1.13-1.50, width, 0.38-0.60;
sternum: length, 1.35-1.50, width, 1.20-1.35; opisthosoma,
length, 3.00-4.18.

Measurements of female (n = 2, paratypes from Albania):
total length, 6.75-9.75; carapace: length, 2.40-2.78, width,

1.73-1.88; clypeus: width, 0.15-0.23; chelicerae: length,
1.13-1.28, width, 0.38-0.60; sternum: length, 1.35-1.65,
width, 0.90-1.13; opisthosoma, length, 3.75-4.88.

Eyes: Both eye rows straight in dorsal view. Anterior lateral
eyes larger than anterior median eyes. Posterior eyes equal in
size.

Chelicerae: with three teeth on promargin and four teeth on
retromargin.

Legs: All trochanters notched, patellae with dorsal spines
only, measurements as in Tabs. 1 and 2. Chaetotaxy see Tab. 3.
Coloration (Figs 1-4): Carapace brown with yellow median
band. Sternum brown, without pattern. Abdomen dark-grey,
dorsally with lighter stripes, venter grey. Legs: yellow to yel-
low-brown.
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Figs 5-7: Histopona kurkai sp.
n., holotype, male palp, prola-
teral, ventral and retrolateral
views, scales: 0.25 mm

Figs 8-10: Histopona vignai
Brignoli, 1980, male palp, pro-
lateral, ventral and retrolate-
ral views, scales: 0.3 mm

Male palps (holotype) (Figs 5-7,13-15). Tibia with two ret-  thumb-shaped projection (RBP) is present. Bulbus: Embolus
rolateral apophyses. RTA, consisting of two rectangular scle-  very long and connected to the radix by a peculiar knot. Con-
rites, the outer partially covering the inner, situated distally- ductor, narrowing apically and almost merging with embolus.

retrolaterally on the tibia. Retrolaterally-basally, a further = Female genitalia (a paratype) (Figs 11-12, 16-17). The

Tab. 1. Histopona kurkai sp. n., leg measurements (holotype male and paratype male from Albania)

Legs Femur Patella Tibia Metatarsus Tarsus Total

I 2.63-3.00 0.90-0.98 2.56-2.85 2.26-2.70 1.73-1.95 10.08-11.48
1I 2.40-2.63 0.83-0.90 2.10-2.55 2.10-2.55 1.50-1.65 8.93-10.28
111 2.26-2.63 0.75-0.83 2.03-2.33 2.26-2.63 1.50-1.58 8.80-10.00
v 2.93-3.38 0.90-0.98 2.85-3.38 3.60-4.13 1.73-1.88 12.01-13.75

Tab. 2. Histopona kurkai sp. n., leg measurements (paratype females from Albania)

Legs Femur Patella Tibia Metatarsus Tarsus Total

I 2.10-2.40 0.83-0.98 1.95-2.40 1.88-2.18 1.35-1.65 8.26-9.61
11 1.88-2.25 0.75-0.90 1.73-2.18 1.73-2.18 1.50-1.73 8.93-9.24
111 1.88-2.25 0.68-0.83 1.65-2.03 1.88-2.25 1.05-1.36 7.29-8.80

v 2.10-2.50 0.83-0.98 2.20-2.60 1.98-2.38 1.35-1.88 9.46-10.34
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Figs 11-12, 16-17: Histopona kurkai sp. n., female
paratype, epigyne/vulva, dorsal and ventral views,
scales: 0.2 mm

Figs 13-15: Histopona kurkai sp. n., holotype, male

palp, prolateral, ventral and retrolateral views, sca-
les:0.25 mm

Table 3. Histopona kurkai sp. n., chaetotaxy (holotype)

Leg Femur Patella Tibia Metatarsus

I 3d,2p, 1r 2d 2d, 2p, 4v 1d, 2p, 21,3v
11 3d, 1p, 2r 2d 1d, 2p, 5v 1d, 2p, 2r,3v
111 2d,1p, 1r 2d 2d,2p,2r,3v. 3d,3p,3r,3v
v 2d,1p, Ir 2d 1d,2p,24,4v  3d,3p, 3r,3v

epigyne has the heart-shaped central sclerite typical for the
torpida group, with a more strongly sclerotized posterior mar-
gin. The copulatory openings are situated just in front of it,
well separated. Epigynal plate, nearly hemicircular. Copula-
tory ducts long, with three large coils, one transparent and
two sclerotized. Sclerotized ‘heads’ situated anteriorly at the
transparent entrance coil. Spermathecae small, nearly globu-
lar, set apart from each other.

Distribution. Albania, RN Macedonia.

Histopona vignai Brignoli, 1980 (Figs 8-10)

ALBANIA, Frashér, Hotova NP, 4.07.2017, 1 &, leg. A.
Kirka; RN MACEDONIA, Kozhuf Mt., Michailovo, 1 &,
26.05.2003, leg. C. Deltshev, G. Blagoev.

Distribution. Albania, Greece, RN Macedonia.
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Allochernes solarii (Pseudoscorpiones: Chernetidae) newly recorded from ant nests in Slovakia
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Abstract. Allochernes solarii (Simon, 1898) is recorded for the first time from Slovakia. Six adults and two tritonymphs were found in two
nests of Formica gagates Latreille, 1798. A description of the species is provided based on Slovakian specimens and the holotype from

Italy.

Keywords: Central Europe, faunistics, Formica gagates, myrmecophily, taxonomy

Zusammenfassung. Allochernes solarii (Pseudoscorpiones: Chernetidae) erstmals in Ameisenbauten in der Slowakei nachgewie-
sen. Allochernes solarii (Simon, 1898) wird das erste Mal fiir die Slowakei nachgewiesen. Sechs Adulte und drei Tritonyphmen wurden
in zwei Ameisenbauten von Formica gagates Latreille, 1798 gefunden. Die Art wird auf Basis slowakischer Tiere und des Holotypus aus

Italien beschrieben.

'The genus Allochernes Beier, 1932 includes 33 species and one
subspecies distributed mainly in the northern hemisphere. So
far, 15 of them have been discovered in Europe (Harvey 2013).
Allochernes solarii (Simon, 1898) can be considered as a rare
species, since it has been found, until the current study, only in
the north of Italy, Sardinia and in the south of France (Gestro
1904, Leclerc 1979, Gardini 2000, 2004) (Fig. 1). The species
was originally described as Chelifer solarii by Simon (1898)
from Monte Capraro near Tortona, Piedmont, Italy and sub-
sequently transferred to the genus A/lochernes by Beier (1932).
Gestro (1904) mentioned its occurrence in Sardinia which
was questioned by Lazzeroni (1969a). Lazzeroni (1969a) re-
corded 4. solarii from Montecchio near Verona, Venetia, under
a stone next to a mountain station. Leclerc (1979) published a
record from a small cave with colony of bats located in Ruoms
a Labeaumem, Ardeéche, France. However, Leclerc’s (1979)
identification of A. solarii is doubtful since the author indi-
cated differences in characters between the French specimens

and the description in Beier (1932). Records of the species

Fig. 1: Distribution of Allochernes solarii. Abbreviations: Blue triangle - the
type locality of the species in Italy (IT), green circle - localities in Italy, Sar-
dinia and France (FR), yellow star - newly discovered locality in Slovakia
(SK)
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Fig. 2: One individual of Allochernes solarii crawling on a stone in a Formica
gagates nest in Slovakia (photo: A. Purkart)

from Riva Valdobbia near Vercelli (Piedmont) and Mt. Pas-
tello near Verona (Venetia), both from ant nests (Formica sp.,
Lasius sp.), were mentioned by Gardini (2004). In Slovakia,
three Allochernes species are known: 4. peregrinus Lohmander,
1939, 4. powelli (Kew, 1916) and A. wideri (C.L. Koch, 1843)
(Christophoryovi et al. 2011, 2012). The aim of the present
paper is to describe the newly found specimens of A. solarii

from Slovakia and re-describe the holotype from Italy.

Material and methods

Slovakian specimens were collected from two nests of Formi-
ca gagates Latreille, 1798 (det. Adrian Purkart) (Fig. 2). Both
ant nests (distance from each other was at most four meters)
were situated under stones and consisted mainly of soil and
leaf litter. After rolling the stone, two pseudoscorpions were
observed crawling on the stone and on the surface of the ant
nest. Two more expeditions were carried out at the study lo-
cality. The specimens were collected individually and in ad-
dition samples from the centre of ant nests were taken and
heat extracted in Tullgren funnels. Collected specimens were
studied as temporary slide mounts using lactic acid and pho-
tographed using a Canon EOS 1100D camera connected to
a Zeiss Stemi 2000-C stereomicroscope. Measurements were
taken from the photographs using the AxioVision 40LE ap-
plication (v. 4.5). Nomenclature follows Harvey (2013). Ta-
ken measurements and terminology largely follow Chamberlin
(1931).'The use of the terms rallum, antiaxial and paraxial fol-
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lows Judson (2007). Figures were drawn using a Leica draw-
ing tube. The species was identified using the keys of Beier
(1932, 1963) and was compared with the holotype (MSNG
60888) from Museo Civico di Storia Naturale “Giacomo Do-
ria”, Genoa, Italy. The new pseudoscorpion material is depos-
ited in the collection of the Department of Zoology in Fac-
ulty of Natural Science, Comenius University in Bratislava.

Faunistic data

Three males, three females and two tritonymphs of 4. solarii
were found in an oak-hornbeam forest, in ant nests of F.
gagates in Vajnorskd Hora (Malé Karpaty Mts., district Bra-
tislava—Vajnory), Slovakia (48.23209°N, 17.17698°E, 280 m
a.s.l.) (Fig. 1):

11.IV.2018: 2 &3, individual sampling (ant nest 1), leg. A.
Purkart; 3.V.2018: 1 &, 3 9%, 1 tritonymph, individual sam-
pling and heat extraction in Tullgren funnels (ant nest 1), leg.
M. Cerveni, K. Krajcovicovd, A. Purkart; 26.V1.2018: 1 tri-
tonymph, heat extraction in Tullgren funnels (ant nest 2), leg.
J. Christophoryovd, M. Cerveni, A. Purkart.

Holotype female from Italy (Museo Civico di Storia Na-
turale “Giacomo Doria”, Genoa, 60888), Montecapraro near
Tortona, Fabbrica Curone, Piemonte, 44.733°N, 9.167°E, ca.
780 m a.s.l. (Simon 1898, Harvey 2013).

Results

Allochernes solarii (Simon, 1898)

Chelifer Solarii Simon 1898: 23-24; Gestro (1904): 14.
Allochernes (Allochernes) solarii (Simon): Beier (1932): 150,
Fig. 160a.

Allochernes solarii (Simon): Roewer (1937): 297; Vachon
(1938): Fig. 56g; Beier (1963): 267-268, Fig. 268; Lazzeroni
(1969a): 409; Lazzeroni (1969b): 244; Leclerc (1979): 62;
Harvey (1991): 538; Gardini (1995): 7; Gardini (2000): 132;
Gardini (2004): 131.

Re-description of the holotype from Italy

Female (Tab. 1)

Body and palpal setae short, clavate and dentate. Carapace
finely granular with two narrow transverse furrows, eyes absent.
Tergite XI without tactile setae. Cheliceral hand with five setae
— two acuminate and three dentate, cheliceral movable finger
with one seta, rallum with three blades — first two blades den-
ticulate anteriorly. Chelal palps slender, movable chelal finger
with venom apparatus, standard number of trichobothria (eight
on fixed and four on movable chelal finger), chelal fingers with
paraxial and antiaxial teeth on dorsal and ventral side. Tarsus
of leg IV without tactile or pseudotactile setae. Claws simple,
without dentation. Body measurements as in Tab. 1.
Chaetotaxy of carapace: 57 setae, 29 of which on anterior
disk, 17 on medial disk and 11 behind posterior transverse
furrow. Chaetotaxy of tergites (right + left hemitergite): I:
5+4,1I1: 6+4,111: 5+5,1V: 6+6,V: 6+6, VI: 6+6, VII: 6+6, VIII:
8+7,IX: 6+7,X: 6+5, X1I: 4+4. Chaetotaxy of sternites (right +
left hemisternite): IV: 4+3, V: 1049, VI: 8+9, VII: 9+10, VIII:
9+9, IX: 7+7,X: 8+7, XI: 3+3.

Anterior genital operculum with 19 acuminate setae. Ser-
rula exterior with 20 blades. Palps: fixed chelal finger with
53 marginal teeth, 7 antiaxial accessory teeth and 3 paraxial
accessory teeth; movable chelal finger with 61 marginal teeth,
6 antiaxial accessory teeth and 2 paraxial accessory teeth.

Remarks: Cheliceral galea, chaetotaxy of posterior genital
operculum and lyrifissures of anterior and posterior genital
operculum not visible.

Description of adults from Slovakia (Figs 3—4): with the
same general characters as the holotype. Body measurements

as in Tab. 1.

Females (3 specimens; Tab. 1; Fig. 3a)

Chaetotaxy of carapace: 6675 setae, 32—40 of which on an-
terior disk, 17-22 on medial disk and 12-16 behind posterior
transverse furrow. Chaetotaxy of tergites (right + left hemiter-
gite): I: 4-5 + 4-5,11: 5 + 5-6,111: 5-6 + 5,1V: 6-8 + 6-7,V: 7
+7-8,VI: 7-8 + 7, VII. 7-9 + 7-10, VIII: 7-8 + 7-8,IX: 6-7
+ 6-7,X: 67 + 67, XI: 4-5 + 4-5. Chaetotaxy of sternites
(right + left hemisternite): IV: 3-4 + 3-5, V: 9-12 + 10-11,
VI: 10-23 + 11-12, VII: 11-12 + 9-10, VIII: 10-12 + 9-11,
IX: 8-9 + 8-9, X: 7-9 + 7-8, XI: 4-5 + 4-5.

Anterior genital operculum with 18-20 acuminate setae
and 2 lyrifissures, posterior with 10-14 acuminate setae and
13-15 lyrifissures (Fig. 4a). Cheliceral galea with 6 terminal
rami (Fig. 4b); serrula exterior with 1819 blades. Palps: fixed
chelal finger with 59—62 marginal teeth, 67 antiaxial acces-
sory teeth and 2-3 paraxial accessory teeth; movable chelal
finger with 62—64 marginal teeth, 6 antiaxial accessory teeth
and 1-2 paraxial accessory teeth.

Males (3 specimens; Tab. 1; Fig. 3b)

Chaetotaxy of carapace: 72—80 setae, 3743 of which on an-
terior disk, 19-22 on medial disk and 15-16 behind posterior
transverse furrow. Chaetotaxy of tergites (right + left hemi-
tergite): I: 4-5 + 4-5,11: 5-6 + 5-6,111: 5-7 + 5-6,1IV: 7-8 +
7,V:7-8 + 7-8, VI: 7 + 7-8, VII: 7-8 + 7-8, VIII: 6-8 + 7-8,
IX: 6-7 + 7-8, X: 6=7 + 6-7, XI: 56 + 5-7. Chaetotaxy of
sternites (right + left hemisternite): IV: 3—4 + 4-5, V: 11-12
+11-12, VI: 10-12 + 10-11, VII: 11 + 10-12, VIII: 9-10 +
9-10,IX: 9 + 8-9,X: 7-9 + 7-8, X1I: 5 + 5-6.

Anterior genital operculum with 25-27 acuminate setae,
posterior with 12-13 acuminate setae. Cheliceral galea with
4 terminal rami; serrula exterior with 18 blades. Palps: fixed
chelal finger with 59—-64 marginal teeth, 6 antiaxial accesso-
ry teeth and 2 paraxial accessory teeth; movable chelal finger
with 62-65 marginal teeth, 6 antiaxial accessory teeth and 1
paraxial accessory tooth (Fig. 4c).

Fig. 3: Allochernes solarii, newly discovered specimens from Slovakia.
a. Female; b. Male. Scale lines: 1 mm
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Tab. 1: Morphometric data of Allochernes solarii for the type specimen from Italy and newly found specimens from Slovakia (in mm). Abbreviations: M -
median, Max — maximum, Min — minimum, n — number of measured specimens, x — average

Characteristics Type, Italy Newly discovered specimens, Slovakia
2mn=1) 33(n=3) R (n=3) Tritonymphs (n = 2)
Min-Max M/x Min-Max M/x Min-Max M/x

Body, length 2.59 2.68-2.92  2.90/2.83  3.17-3.31  3.22/3.23  2.18-2.47  2.33/2.33
Carapace, length 0.85 0.80-0.82  0.81/0.81  0.82-0.84  0.84/0.83  0.64-0.66  0.65/0.65
Carapace, posterior width 0.82 0.77-0.83  0.81/0.80  0.79-0.80  0.80/0.80  0.60-0.67  0.64/0.64
Carapace, length/posterior width ratio 1.04 0.98-1.04 1.01/1.01 1.03-1.06 1.05/1.05 0.99-1.07 1.03/1.03
Chelicera, length 0.28 0.30-0.33  0.31/0.31  0.28-0.34  0.28/0.30  0.22-0.25  0.24/0.24
Chelicera, width 0.14 0.15-0.15  0.15/0.15  0.14-0.14  0.14/0.14  0.11-0.11  0.11/0.11
Chelicera, length/width ratio 2.00 2.00-2.20  2.07/2.09  2.00-2.43  2.00/2.14  2.00-2.27  2.14/2.14
Cheliceral movable finger, length 0.21 0.23-0.24  0.24/0.24  0.21-0.24  0.24/0.23  0.18-0.19  0.19/0.19
Palpal trochanter, length 0.47 0.42-0.47  0.44/0.44  0.40-0.40  0.40/0.40  0.32-0.35  0.34/0.34
Palpal trochanter, width 0.26 0.23-0.26  0.25/0.25  0.21-0.23  0.23/0.22  0.19-0.19  0.19/0.19
Palpal trochanter, length/width ratio 1.81 1.62-2.04  1.76/1.81 1.74-1.90 1.74/1.79 1.68-1.84 1.76/1.76
Palpal femur, length 0.82 0.78-0.83  0.82/0.81  0.71-0.75  0.71/0.72  0.47-0.50  0.49/0.49
Palpal femur, width 0.24 0.24-0.26  0.26/0.25  0.20-0.23  0.21/0.21  0.20-0.20  0.20/0.20
Palpal femur, length/width ratio 3.42 3.15-3.25  3.19/3.20  3.26-3.55 3.38/3.40  2.35-2.50  2.43/2.43
Palpal patella, length 0.74 0.69-0.76  0.76/0.74  0.63-0.70  0.66/0.66  0.46-0.48  0.47/0.47
Palpal patella, width 0.26 0.28-0.29  0.29/0.29  0.24-0.25 0.25/0.25 0.21-0.21  0.21/0.21
Palpal patella, length/width ratio 2.85 2.46-2.62  2.62/2.57  2.52-2.80  2.75/2.69  2.19-2.29  2.24/2.24
Palpal hand, length with pedicel 0.75 0.72-0.78  0.77/0.76  0.64-0.69  0.67/0.67  0.54-0.56  0.55/0.55
Palpal hand, length without pedicel 0.65 0.64-0.71 0.68/0.68 0.56-0.59 0.59/0.58 0.46-0.50 0.48/0.48
Palpal hand, width 0.35 0.36-0.37  0.36/0.36  0.32-0.36  0.32/0.33  0.27-0.27  0.27/0.27
Palpal hand, length/width ratio 2.14 2.00-2.17  2.08/2.08  1.92-2.09  2.00/2.00  2.00-2.07  2.04/2.04
Palpal finger, length 0.83 0.77-0.84  0.77/0.79  0.69-0.73  0.71/0.71  0.52-0.52  0.52/0.52
Palpal finger, length/palpal hand length 1.11 0.92-1.01  0.94/0.95 0.93-0.95 0.94/0.94 1.04-1.08  1.06/1.06
Palpal chela, length 1.51 1.40-1.52  1.51/1.48  1.27-1.43  1.34/1.35 0.97-1.00  0.99/0.99
Palpal chela, width 0.35 0.36-0.37  0.36/0.36  0.32-0.36  0.32/0.33  0.27-0.27  0.27/0.27
Palpal chela, length/width ratio 4.31 3.89-4.22  4.08/4.06 3.97-419  3.97/404 3.59-3.70  3.65/3.65
Leg I trochanter, length 0.19 0.19-0.19  0.19/0.19  0.19-0.21  0.20/0.20  0.14-0.14  0.14/0.14
Leg I trochanter, depth 0.14 0.13-0.13  0.13/0.13  0.13-0.14  0.14/0.14  0.11-0.11  0.11/0.11
Leg I trochanter, length/depth ratio 1.36 1.46-1.46 1.46/1.46 1.43-1.50 1.46/1.46 1.27-1.27 1.27/1.27
Leg I femur, length 0.23 0.20-0.21  0.21/0.21  0.19-0.25  0.20/0.21  0.15-0.16  0.16/0.16
Leg I femur, depth 0.14 0.14-0.14  0.14/0.14  0.14-0.16  0.14/0.15  0.11-0.11  0.11/0.11
Leg I femur, length/depth ratio 1.64 1.43-1.50  1.50/1.48  1.36-1.56  1.43/1.45 1.36-1.45 1.41/1.41
Leg I patella, length 0.49 0.42-0.47  0.43/0.44  0.43-0.49  0.45/0.46  0.27-0.27  0.27/0.27
Leg I patella, depth 0.13 0.12-0.12  0.12/0.12  0.11-0.13  0.11/0.12  0.10-0.10  0.10/0.10
Leg I patella, length/depth ratio 3.77 3.50-3.92 3.58/3.67 3.77-4.09 3.91/3.92 2.70-2.70  2.70/2.70
Leg I tibia, length 0.45 0.44-0.46  0.46/0.45  0.44-0.48 0.45/0.46  0.26-0.28  0.27/0.27
Leg I tibia, depth 0.10 0.09-0.09  0.09/0.09  0.09-0.10  0.09/0.09  0.08-0.08  0.08/0.08
Leg I tibia, length/depth ratio 4.50 4.89-5.11  5.11/5.04 4.80-5.00 4.89/490  3.25-3.50  3.38/3.38
Leg I tarsus, length 0.46 0.46-0.48  0.46/0.47  0.46-0.48  0.47/0.47  0.30-0.33  0.32/0.32
Leg I tarsus, depth 0.08 0.07-0.07  0.07/0.07  0.07-0.08  0.08/0.08  0.07-0.07  0.07/0.07
Leg I tarsus, length/depth ratio 5.75 6.57-6.86  6.57/6.67  5.75-6.71  6.00/6.15  4.29-4.71  4.50/4.50
Leg IV trochanter, length 0.34 0.28-0.32  0.29/0.30  0.30-0.34  0.30/0.31  0.20-0.23  0.22/0.22
Leg IV trochanter, depth 0.16 0.16-0.16  0.16/0.16  0.14-0.16  0.15/0.15  0.14-0.14  0.14/0.14
Leg IV trochanter, length/depth ratio 2.13 1.75-2.00  1.81/1.85  2.00-2.14  2.13/2.09  1.43-1.64  1.54/1.54
Leg IV femoropatella, length 0.80 0.78-0.78  0.78/0.78  0.63-0.80  0.79/0.74  0.46-0.50  0.48/0.48
Leg IV femoropatella, depth 0.14 0.15-0.15  0.15/0.15  0.12-0.14  0.14/0.13  0.10-0.10  0.10/0.10
Leg IV femoropatella, length/depth ratio 5.71 520-5.20  5.20/5.20 5.25-5.71  5.64/5.54  4.60-5.00  4.80/4.80
Leg IV tibia, length 0.68 0.63-0.69  0.69/0.67  0.54-0.65 0.63/0.61  0.38-0.41  0.40/0.40
Leg IV tibia, depth 0.10 0.10-0.10  0.10/0.10  0.10-0.11  0.10/0.10  0.09-0.09  0.09/0.09
Leg IV tibia, length/depth ratio 6.80 6.30-6.90  6.90/6.70  5.40-6.30  5.91/5.87  4.22-456  4.39/4.39
Leg IV tarsus, length 0.53 0.52-0.59  0.59/0.57 0.43-0.55 0.51/0.50  0.32-0.35  0.34/0.34
Leg IV tarsus, depth 0.08 0.09-0.09  0.09/0.09  0.08-0.08  0.08/0.08  0.08-0.08  0.08/0.08

Leg IV tarsus, length/depth ratio 6.63 5.78-6.56  6.56/6.30  5.38-6.88  6.38/6.21  4.00-4.38  4.19/4.19
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Fig. 4: Allochernes solarii, details of newly discovered specimens from Slo-
vakia. a. Chaetotaxy of genital operculum, female; b. Galea, female; c. Pal-
pal chela with trichobothrial pattern, accessory teeth and setae details,
male; d. Palpal chela with trichobothrial pattern and accessory teeth, trit-
onymph. Scale lines: 0.5 mm

Description of tritonymphs

Tritonymphs share the following characters with adults: mor-
phology of setae on body and palps, granulation of carapace,
absence of a pair of tactile setae on tergite XI, cheliceral hand
with five setae, movable cheliceral finger with one seta, che-
liceral rallum of three blades, presence of venom apparatus
in movable chelal finger, tarsus of leg IV without tactile or
pseudotactile setae. Body measurements are given in Tab. 1.

Tritonymphs (2 specimens; Tab. 1)

Chaetotaxy of carapace: 59-60 setae, 31 of which on anterior
disk, 18 on medial disk and 10-11 behind posterior transverse
furrow. Chaetotaxy of tergites (right + left hemitergite): I: 4-5
+4,11: 4-5 + 4 III: 5 + 5,IV: 5-6 + 6-7, V: 6-7 + 6-7, VI:
67 + 7-8, VII: 6 + 6, VIII: 67 + 6-7,1X: 6 + 6-7,X: 67 +
6, XI: 4-5 + 4-5. Chaetotaxy of sternites (right + left hemis-
ternite): IV:2-3 + 4,V: 8 + 9, VI: 8-10 + 10-11, VII: 9 + 7-9,
VIII: 8-9 + 7-9,IX: 6-8 + 8,X: 6 + 7, XI: 4 + 4-5. Cheliceral
galea with 6 terminal rami; serrula exterior with 15-18 blades.
Palps: six trichobothria on fixed and three on movable chelal
finger; fixed chelal finger with 46—49 marginal teeth, 5 antia-
xial accessory teeth and 1-2 paraxial accessory teeth; movable
chelal finger with 47-49 marginal teeth, 4 antiaxial accessory
teeth and 1-2 paraxial accessory teeth (Fig. 4d).

Identification key to the Allochernes species from Slovakia
1 Tergite XI with a pair of relative long tactile setae . . . . . ..

— Tergite XI without long tactile setae ............... 2
2 Pedal tarsus IV with subdistal pseudotactile seta . .......
............................... Allochernes powelli

— Pedal tarsus IV without subdistal pseudotactile seta ... .3
3 Chelal finger shorter than hand with pedicel, palpal chela
1.06-1.23 mmlong. ................ Allochernes wideri

— Chelal finger of same length as or longer than hand with
pedicel, palpal chela 1.27-1.52 mmlong ..............

Discussion

'The first proper redescription of A. solarii was carried out by
Beier (1932, repeated in 1963) based on the holotype spe-
cimen from Piedmont, Italy. With respect to the previous
descriptions (Simon 1898, Beier 1932, 1963), the following
characters are added in the present paper based on the holo-
type and newly found specimens from Slovakia: chaetotaxy of
the carapace, tergites, sternites and genital area, description of
galea and complete body measurements.

A few differences are notable between our measurement
values of the holotype and that published in Beier (1932,
1963). Beier (1932, 1963) recorded values: “length of palpal
hand with pedicel — 0.83 mm” and “length of chelal finger —
0.77 mm”. Our measurements showed values of palpal hand
with pedicel — 0.75 mm and of chelal finger — 0.83 mm. Ac-
cording to our observations, the measurement values of palpal
length hand with pedicel and chelal finger length in Beier
(1932,1963) seem to have been inverted by mistake. The type
specimen was to certain extant damaged and lightened; only
one chelicera with no evident galea was present.

Specimens of A. solarii from Slovakia were compared with
the female holotype from Italy reported in Beier (1932, 1963).
'The main taxonomic characters of the Slovakian specimens
correspond with those observed on the holotype, although a
few differences were observed. The number of setae on the
carapace in the Slovakian specimens was significantly higher
than that of the holotype. Only one specimen from Slovakia
shows seven antiaxial teeth and the two studied specimens
show three paraxial teeth on the fixed chelal fingers as were
present on the holotype. Compared to the holotype, the body
length of females found in Slovakia was higher. According to
our current knowledge it seems that A. solarii is a rare species
whose ecology is unknown. Gardini (2004) assumed that it
could be myrmecophilous, which corresponds to the new fin-
dings in nests of Formica gagates in Slovakia.
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Erstnachweis von Milde's Dornfinger, Cheiracanthium mildei (Araneae: Eutichuridae),
in Thiiringen sowie Beschreibung eines Bissereignisses
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Abstract. First record of the yellow sac spider Cheiracanthium mildei (Araneae: Eutichuridae) for Thuringia and report of a bite
event. Until now Cheiracanthium mildei L. Koch, 1864 was recorded only from two sites in the eastern part of Germany. Bites of this
species are of medical significance, but our knowledge of their effects on humans is often poor. The present paper describes the bite

symptoms.

Keywords: area expansion, dispersal, envenomation, invasive species, spider hysteria, venomous spiders, yellow sac spiders

Zusammenfassung. Bisher waren von Cheiracanthium mildei L. Koch, 1864, im 6stlichen Teil Deutschlands nur Vorkommen aus zwei
Stadten bekannt. Der vorliegende Fund bedeutet den Erstnachweis fiir Thiiringen. Gleichzeitig wird ein damit zusammenhdngendes
Bissereignis beschrieben. Obwohl in den letzten Jahren eine Reihe seridser Publikationen zu Cheiracanthium-Bissen erschienen, besteht
langst keine abschlieBende Klarheit tiber deren Wirkung beim Menschen.

Cheiracanthium mildei L.. Koch, 1864, wozu das hier beschrie-
bene adulte Weibchen zihlt, ist eine Art, die fiir Deutschland
im Gegensatz zu Cheiracanthium punctorium (Villers, 1789)
noch nicht allzu lange bekannt ist (Knoflach & Horak 2010,
Schmitt & Malten 2007). Frither mediterran verbreitet, hat
Cheiracanthium mildei mittlerweile das europdische Are-
al deutlich nach Norden ausgeweitet und inzwischen selbst
Amerika besiedelt. Muster et al. (2008) und Zimmermann
(2015) gehen ausfithrlich auf diese Thematik ein. Fiir Thirin-
gen ist es ein Erstnachweis dieser optisch eher unauftilligen
Art. Dies vermutete schon Martin (in litt.), der die vom Biss-
opfer sichergestellte Spinne auch bestimmte. Der Fundort
liegt in der bisher recht breiten Liicke zwischen den bereits
etablierten Nachweisen von Studwestdeutschland und den
jungeren von Leipzig und Berlin. Aufler fiir Weimar (TK
25 Nr. 5033) sind Nachweise in den neuen Bundeslindern
ansonsten nur aus den genannten Stidten bekannt (Arach-
nologische Gesellschaft 2018). Die lange zu den Clubionidae
und einige Zeit zu den Miturgidae zihlende Gattung Chei-
racanthium steht seit 2014 in der Familie Eutichuridae. Sie
umfasst mittlerweile 212 akzeptierte Arten (World Spider
Catalog 2018).

Begegnungen mit Spinnen sind zumindest in Mitteleu-
ropa fiir Menschen meist harmlos, sie werden aber seit je-
her trotzdem aufmerksam, meist mit Abscheu, registriert.
Kommt es gar zu Bissen, zuweilen nur zu vermuteten, so ist
offentliches Interesse die Regel, das Ereignis wird in den Me-
dien verbreitet. Um das Jahr 2006 erfasste eine Aufregung
zu Dornfingerbissen bei Menschen, Synonym Cheiracanthis-
mus, fast ganz Mitteleuropa. Sie ist noch heute in Erinnerung,
zumal Bisse von Cheiracanthium-Arten durchaus medizinisch
bedeutsam sind. Mittlerweile sind Meldungen in den Tages-
medien seltener (Thieme 2016) und zur Thematik auch eine
ganze Reihe serioser Veroffentlichungen erschienen (Foradori
et al. 2005, Knoflach 2009, Knoflach & Horak 2010, Muster
et al. 2008, Nentwig et al. 2013, Schmitt & Malten 2007, Vet-
ter et al. 2006, Zimmermann 2015). Trotzdem ist hinsichtlich
der Symptomatik noch vieles unklar. Nentwig et al. (2013)
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merken an, dass in der Mehrzahl der Bissfille weder Patient

noch Arzt in der Lage sind, eine Spinne zu unterscheiden,

weder von anderen Arthropoden noch gar Arten unterein-
ander. Die offenbar ohnehin seltenen Spinnenbisse erweisen
sich beim Hinzuziehen von Experten hiufig als zweifelhaft.

Die Autoren nennen drei Kriterien, welche derzeit fiir einen

yverified spider bite“ international anerkannt sind:

1. Der Spinnenbiss muss beobachtet worden sein.

2. Die Spinne muss wihrend oder unmittelbar nach dem Biss
gefangen und zur Bestimmung einem Spezialisten tiberge-
ben werden.

3. Der Biss muss Symptome, die gewohnlich Spinnenbissen
zugeschrieben werden, wie Schmerz oder Unwohlsein,
hervorrufen.

Die Zahl derart dokumentierter Fille ist auch in unserer

Region tiberschaubar. Deshalb soll hier ein Fall beschrieben

werden, bei dem die genannten Kriterien erfiillt sind.

Bisshergang

Der Biss ereignete sich am 11. Juni 2013, 23.45 Uhr, un-
weit des Stadtzentrums von Weimar/Thiiringen (50°59°N,
11°25°E) in einem Hausgarten. Gebissen wurde eine minnli-
che Person mittleren Alters. Nach Beschreibung des Bissop-
fers stellte sich der Hergang wie folgt dar:

"Die Spinne saf} wahrscheinlich in den herabhingenden
Asten eines ca. 4-5 m hohen Forsythia-Strauches (Forsythia
spec.), der neben dem Garteneingang steht. Beim Offnen der
Zauntiir streifte ich kurz mit dem Kopf einen herabhingen-
den Zweig. Sofort danach verspiirte ich mindestens 57 Bisse
im Kragen- und Nackenbereich, schwerpunktmifig rechts.
Aus dem ersten, unten im Kragen bzw. direkt iber dem T-
Shirt-Kragenrand (unter der Kapuzen-Trainingsjacke), ent-
wickelte sich die grofite Bissstelle. Allerdings kann ich nur
vermuten, dass die Spinne in dem Forsythia-Zweig safl, von
dem sie wohl dann in meinen Kragen bzw. in die Kapuze mei-
ner Trainingsjacke gefallen sein muss. Die Jacke hing zuvor,
wihrend eines Trainings, im Umkleideraum einer Sporthalle.
Die Heimfahrt mit dem Fahrrad von dort erfolgte unmittel-
bar danach. Aufler dem betreffenden Forsythia-Strauch gibt
es im Garten um eine kleine Rasenfliche noch zwei grofie
Holunderbaume und eine westseitige flichige Nachbarwand-

begriinung mit Efeu (Hedera helix) und Wildem Wein (Par-
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thenocissus spec.). Besonders warm ist es im oberen besonnten
Bereich. Zwischenzeitlich ist mir jedoch in diesem Garten
keine Dornfinger-Spinne mehr aufgefallen.“ Ein verwertba-
res Foto gibt es leider nicht.

Bissfolgen

Als Bissfolgen werden nachstehende Symptome/Auswirkun-

gen beschrieben:

"1.Sehr starkes Brennen, vergleichbar mit einem Wespen-
stich bzw. intensivem Brennnesselkontakt, verbunden mit
Ginsehaut und Schiittelfrost (ohne Frieren).

2. Das Brennen lief nach ca. einer viertel bis halben Stunde
langsam nach, es stellte sich zunehmendes Taubheitsge-
fiihl auf der Zungenoberseite ein. Ebenso erschien leich-
tes Kribbeln in Armen und Hinden, spiter in geringerem
Umfang auch in den Fiiflen.

3. Danach immer wieder Ginsehaut- und Schiittelfrost-
Attacken in periodischen Abstinden; auch ganz unter-
schwellig leichtes Druckgefiihl auf der linken Brusthilfte,
das am Folgetag nachlief3.

4, Nach ca. 1 Stunde zunehmende (bzw. dann erst bewusst
wahrgenommene) Erwirmung der Hinde und ganz leich-
tes Armkribbeln (punktuell auch an Fuflen bzw. anderen
Stellen).

5. Ca. eineinhalb bis zwei Stunden nach den Bissen Verab-
reichung einer Tetanus-Schutzimpfung in den rechten
Oberarm.

6. Lokale Biss-Schmerzen lieflen dann immer mehr nach,
so dass nach ca. 4-5 Stunden auch phasenweises Schlafen
moglich war.

7. Ginsehaut- und Schiittelfrostattacken traten gelegentlich
noch tiber den ganzen zweiten, am dritten Tag dann in
abgeschwichter Form auf.

8. Allerdings traten neben weififleckiger Nackenrdtung in
der Biss-Zone auch punktuell ganz leichte fleckige R6-
tungen (allergische Reaktionen?) an den Hinden auf]
insbesondere an den Handtelleraufienrindern. Nach wie
vor Kribbeln und Taubheitswahrnehmungen an der Zun-
genoberseite. Gelegentliches, bisweilen etwas zunehmen-
des Gelenkschmerzempfinden (beidseitig an Schultern,
Ellenbogen und Knien, rechtsseitig an Hiifte und Fuf,
linker Fuf8ballen bis in den grofien Zeh). Leichtes Ziehen
in rechter, bissseitiger, Nackenhilfte.

9. Am auffilligsten erschien, dass nach zwei Tagen Zungen-
kribbeln und leichte Ellenbogengelenkschmerzen immer
noch deutlich zu spiiren waren.*

Verschiedene Symptome klangen erst nach drei Tagen ab.

Die Schwellung an der ersten Biss-Stelle und die weifdfle-

ckigen Rétungen im rechten Nacken waren auch nach einem

Monat noch sichtbar. Aufler der Tetanusspritze erfolgten kei-

ne weiteren Therapien.

Diskussion

Arealerweiterungen von Tieren, auch von Spinnen, in kithle-
re Regionen (bei uns nach Norden bzw. in héhere geografi-
sche Lagen) werden oft der aktuellen Klimaerwidrmung zu-
geschrieben. Fiir thermophile und bisher stidlich verbreitete
Spezies ist diese Ursache zu vermuten, insbesondere, wenn
die Ausbreitung entlang wirmebeglinstigter Korridore er-
folgt (Zimmermann 2015). Auch spricht dafiir, dass solche

Arten sich zuerst in wirmebeglinstigten Habitaten — z. B. in

Grof3stidten und Gebiuden — ansiedeln. Inwieweit wirklich
ein kausaler Zusammenhang besteht oder andere Faktoren
(Verschleppung, Habitatverinderungen, mangelnde Kennt-
nis der genauen Verbreitung u. a.) iberwiegen, lasst sich nicht
immer leicht entscheiden (Lemke 2018, Muster et al. 2008,
Schmitt & Malten 2007, Zimmermann 2015). Auch C. mildei
wurde bisher hauptsichlich in oder nahe von Wohngebiuden
gemeldet. Wie nicht nur der vorliegende Fall beweist, ist na-
tiirlich hier auch die Begegnung mit Menschen haufiger und
intensiver (Knoflach 2009, Muster et al. 2008, Zimmermann
2015). Die Art wird fiir Mitteleuropa vorwiegend als (hemi)
synanthrop beschrieben (Knoflach & Horak 2010, Muster
et al. 2008, Schmitt & Malten 2007, Zimmermann 2015).
Wo das hier besprochenen Individuum sich vor dem Beifien
aufhielt, Gebdudeinneres oder Baum, muss leider ungeklirt
bleiben.

Cheiracanthium mildei wird, wie auch C. punctorium, all-
gemein als aggressiv beschrieben, die Tiere beiflen zuweilen
auch scheinbar ohne Anlass (Muster et al. 2008, Schmitt &
Malten 2007, Zimmermann 2015). Bei dem von Schmitt &
Malten (2007) geschilderten Biss einer Frau im Landkreis
Heilbronn/Neckar durch C. mildei hatte sich die Spinne fir
15 Sekunden in den groflen Zeh verbissen.

Muster et al. (2008) verweisen auf umfingliche Publika-
tionen zur Giftwirkung, die von C. mildei ausgeht, schwer-
punktmifiig jedoch Nordamerika betreffen. Nentwig et al.
(2013) realisierten eine zweijdhrige Studie Uiber Spinnenbisse,
da bis dahin keine zusammenfassende Ubersicht fiir Europa
existierte. Es verwunderte, dass, obwohl viele der 4500 Spin-
nenarten durch die menschliche Haut beiflen kénnen, Spin-
nenbisse allgemein als harmlos fiir Menschen gelten. Die
Fachliteratur beschrinkte sich hiufig auf das Zitieren histo-
rischer Quellen, konkrete artbezogene und modernen Stan-
dards gentigende Einschitzungen fehlten. Einbezogen wur-
den in diese Studie 14 Bissfille, die von Schweizer Notirzten
dokumentiert und bei denen Arachnologen das zugehérige
Tier determiniert hatten. Als Verursacher gab es fiinf Arten,
davon vier Fille mit Cheiracanthium punctorium, C. mildei
war nicht vertreten. Alle Bisse, vorwiegend von synanthrop
lebenden Arten, verursachten nur relativ milde Symptome,
bestehend in meist lokalem (mifligen bis starken) Schmerz,
Rétung und Schwellung. Selten traten systemische Wirkun-
gen auf. Beschwerden verschwanden spitestens nach einigen
Stunden, immer kam es zu vollstindiger Genesung ohne Fol-
geschiden. Fur die Schweiz lasst sich grob eine jahrliche Rate
von 10-100 Bissen pro eine Million Einwohner abschitzen,
eine gewisse Dunkelziffer wird vermutet. Die Autoren prog-
nostizieren eine Erhéhung dieser Rate durch Einwanderung
fremder Arten.

Wesentlich erschwert wird die Beurteilung der Sachlage
weiterhin durch folgende Fakten: Spinnen geben nicht mit je-
dem Biss Gift ab. Die jeweilige Menge wird von dem Tier der
Situation angepasst, auflerdem variiert der Gehalt einzelner
toxischer Komponenten. Auch sind Tierversuche aufgrund
unterschiedlicher Empfindlichkeiten gegeniiber den Giften
kaum auf den Menschen tibertragbar. Schlieflich spielen die
Bissstelle sowie Geschlecht, Alter und Verfassung der jeweili-
gen Person eine Rolle. Diagnosen sind deshalb selbst mit vor-
liegender verursachender Spinne prinzipiell schwierig, ebenso
die Prognose des weiteren Beschwerdeverlaufs (Knoflach &

Horak 2010).
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Auch Vetter et al. (2006) fihren den hiufigen und sel-
ten zu bestitigenden Verweis in der Literatur auf Nekrosen
nach Spinnenbissen auf die unzulissige Verallgemeinerung
von Tierversuchen zuriick. Sie erwihnen ebenfalls die relativ
harmlosen Symptome nach Bissen der Gattung Cheiracan-
thium (C. mildei inbegriffen), sowohl in den USA als auch in
Australien.

Letztere zusammenfassende Feststellung treffen schlief3-
lich ebenso Foradori et al. (2005) in ihrer Studie zur Nekro-
serelevanz von Spinnengiften. Fiir ihre Tests nutzten sie die
himolytische (Schaf-Erythrozyten) sowie die nekrotische
Wirkung auf Haut von Kaninchen, Meerschweinchen und
Hamstern. Untersucht wurden 45 Spinnenarten (einschlief}-
lich C. mildei) mit sehr differenzierten Ergebnissen.

Die aus Weimar dargelegten Bissumstinde, Gebdude
bzw. Nihe dazu und Nachtaktivitit, passen gut zu bisheri-
gen Schilderungen aus der Literatur. Ebenso fiigen sich die
Bissfolgen in die Bandbreite der bisher beschriebenen Fille
ein. Starker brennender Schmerz und Rétung der Bissstel-
le sind die Regel, als Vergleich dient oft ein Bienenstich.
Hiufig treten auch Schwellungen und Gefiihllosigkeit auf.
Die Zeitdauer der Beschwerden umfasst je nach Einzelfall
und subjektivem Empfinden wenige Minuten bis Stunden,
im Einzelfall einige Wochen (Knoflach 2009, Muster et al.
2008, Zimmermann 2015). Im Weimarer Fall kamen noch
Gansehaut, Schiittelfrost und Gelenkschmerzen hinzu. Das
mehrfache Beiflen hier rithrt vermutlich auch daher, dass die
Spinne wegen anliegender Kleidung weder fliichten noch
sofort abgeschiittelt bzw. -gestreift werden konnte. Mit der
damit zumindest denkbaren grofieren Giftmenge liefen sich
auch die Intensitit der Symptome und lingere Beschwerde-
dauer erkliren.
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A case of dimorphic males in Troxochrus scabriculus (Araneae: Linyphiidae),

with notes on synonymy
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Abstract. Troxochrus cirrifrons (O. Pickard-Cambridge, 1871) is a junior synonym of Troxochrus scabriculus (Westring, 1851). Moreover,
Troxochrus scabriculus is a species with dimorphic males, the nominate form is referred to as T. scabriculus forma scabriculus, and the sec-
ond morph as T. scabriculus forma cirrifrons. No significant differences are present in the male palps or any sexual characters of these two
forms. Likewise, the accompanying females of different populations exhibit no significant differences in general appearance or genitalia.
We provide data on the taxonomic history, national checklists, habitat and distribution, as well as phenology to support the synonymy
and to verify male dimorphism in Troxochrus scabriculus.

Keywords: Austria, dimorphism, linyphiid spider, Vienna

Zusammenfassung. Ein Fall von dimorphen Méannchen bei Troxochrus scabriculus (Araneae: Linyphiidae), mit Anmerkungen zur
Synonymie. Troxochrus cirrifrons (O. Pickard-Cambridge, 1871) ist ein jlingeres Synonym von Troxochrus scabriculus (Westring, 1851).
Zudem handelt es sich bei T. scabriculus um eine Species, bei der es zwei mannliche Morphen gibt, die Nominatform T. scabriculus forma
scabriculus, und die zweite Form Troxochrus scabriculus forma cirrifrons. Es gibt keine erkennbaren Unterschiede in den ménnlichen Pal-
pen zwischen diesen beiden Formen, und auch die Weibchen aus denselben bzw. aus verschiedenen Population weisen keine erkenn-
baren Unterschiede im allgemeinen Erscheinungsbild oder in den Genitalien auf. Die Synonymie und der Dimorphismus der Mannchen
von Troxochrus scabriculus wird durch Daten zur taxonomischen Erfassungsgeschichte und in nationalen Checklisten, zum Habitat und

zur Verbreitung sowie zur Ph@nologie untermauert.

Taxonomical history

Westring (1851) first described Troxochrus scabriculus (sub
Erigone scabricula) based on male and female specimens from
Sweden. A decade later, Pickard-Cambridge (1860) described
Troxochrus scabriculus sub Walckenaera aggeris from southern
England and provided the following information with regard
to the record date and locality (on page 174): “Adult males
and females of this species were discovered by myself in ab-
undance, during the summer of 1859, at the roots of grass and
underneath rubbish on dry bank-sides, near Church Town,
Southport, Lancashire”. Later, Pickard-Cambridge (1871)
described a further new species, sub Walckenaera cirrifrons,
based on a single male specimen, which clearly came from
the same material in which he originally found 7’ scabriculus a
decade earlier: “An adult male of this spider was captured, in
company with W aggeris (Camb.), at Southport, Lancashire,
at the roots of grass &c., in June 1859.” It is important to
note that (i) 7" scabriculus and T cirrifrons came from the same
material sampled at the roots of grass in the summer of 1859
near Church Town, Southport, Lancashire; and that (ii) the
specimens of 7. scabriculus were present in abundant numbers,
while only one male specimen of 7. cirrifrons was identified in
the same samples.

Simon (1884: 645) established the genus Troxochrus and
was the first to suspect Troxochrus scabriculus of being dimor-
phic in the males, consisting of the typical form scabriculus
and the second form cirrifrons. Simon stated that: “La forme
cirrifrons se trouve toujours mélée au type, mais elle est par-
tout plus rare” [The form cirrifrons is always mixed with the
type, but it is everywhere rarer].

More than a quarter of a century later, Pickard-Cam-
bridge (1911) reopened the case of T scabriculus/cirrifrons and
attempted to negate the statement of Simon (1884) that T
cirrifrons is a dimorphic male form of T scabriculus. Although
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sity of Vienna; E-mail: norbert.milasowszky@univie.ac.at, martin.hepner@univie.ac.at

submitted 28.5.2018, accepted 28.11.2018, online 6.12.2018

Pickard-Cambridge (1911) acknowledged that “the two spe-
cies remarkably differ in the male sex”, he disagreed with the
conclusion of Simon (1884), because “Simon relies chiefly,
for the identity of scabriculus and cirrifrons, on the two forms
being always found together (i.e., at the same time and place);
but this I have by no means myself proved to be the fact”.

In the same work, Pickard-Cambridge (1911) described
the female of 7 cirrifrons which he believed to be different
from the 7. scabriculus female by drawing reference to illus-
trations of the epigynes (7. scabriculus, Plate A, Fig. 18 and
T cirrifrons Plate A, Fig. 19). Curiously, Pickard-Cambridge
(1911) in his description to Plate A, placed a question mark in
the figure captions before both species names, perhaps indi-
cating uncertainty about any differences between the females.
Nevertheless, Pickard-Cambridge (1911) managed to con-
clude that “on the whole T cirrifrons still seems to me to be a
distinct species from 7. scabriculus”.

Oddly, Simon (1926), in a work which was completed by
Lucien Berland and Jean-Louis Fage two years after Simon’s
death in 1924, recanted the original opinion of Simon (1884).
Thus, in the identification key for the genus Troxochrus, T.
scabriculus and T cirrifrons were treated as different species
(Simon 1926: 369). Nevertheless in our opinion, the drawings
of the epigynes in Simon (1926) (7. scabriculus, Fig. 652, T
cirrifrons, Fig. 655) are as inconclusive as those in Pickard-
Cambridge (1911).

Although T scabriculus and T. cirrifrons were henceforth
recognized as different species in World Spider Catalogs (see
Roewer 1942, Platnick 1989), many arachnologists continued
to infer that 7. cirrifrons is perhaps a subspecies of the typical
form T scabriculus (e.g. Bristowe 1939: 75), or that it is a va-
riety (e.g. Wiehle 1960: 466, Locket & Millidge 1953: 264),
or indeed a dimorphic form (Thaler 1986: 496) or at least a
sibling species (Aakra et al. 2016). With regard to the females,
Wicehle (1960: 466) stated that female specimens which were
found with the two male forms cannot be distinguished from
each other, not even with detailed vulva preparation. Conse-

quently, in one of his following works, Wicehle (1961: 183) di-
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stinguished between the nominate form Troxochrus scabriculus
and the form 7 scabriculus cirrifrons.

Almost three decades later, Roberts (1987) briefly sum-
marized the debate surrounding 7. scabriculus/cirrifrons and
pointed out that the male Troxochrus scabriculus forma cirri-
frons (page 74, Fig. 31b) differed from the typical form
Troxochrus scabriculus (page 74, Fig. 31a) in the size and shape
of the cephalic lobe and by the presence of long bristles lateral
to each posterior median eye. According to Roberts (1987)
there are, however, no significant difterences in the male palps
between these two forms, and accompanying females exhibit
no significant differences in general appearance or genitalia.
Concerning the females, there is only slight but insignificant
variation in the epigynum of T0 scabriculus. Roberts (1987)
stated in his book on the spiders of Great Britain and Ireland
that 7 cirrifrons is a dimorphic male form of 1. scabriculus,
and he designated it as 7. scabriculus £. cirrifrons. Nonetheless,
he declined to synonymize the two species. Instead, he argued
that this case would have to be ultimately resolved by bree-
ding experiments.

Recently, Aakra et al. (2016) found two additional dif-
ferentiating morphological features between the two forms,
which they considered as two species with reference to the
World Spider Catalog (2018). First, males of 7. scabriculus
possess an extra set of glandular openings on each side of the
field of short hairs above the anterior median eyes (Aakra et
al. 2016, Figs. 22A-D), while no such structures are visible
in T cirrifrons. Second, considerable differences were noted
in the invaginations of the sulci, which are much larger in 7
cirrifrons than in 7. scabriculus (Aakra et al. 2016, Fig. 22E).

'The case of T scabriculus/cirrifrons is not the only taxono-
mic example within the family Linyphiidae of male morphs
having different head forms within one species, without there
being differences in genital morphology. Recently, Bosmans
& Oger (2018) confirmed Diplocephalus cristatus as a dimor-
phic species, having two male morphs: cristatus and forami-
nifer. Other examples are Diplocephalus conatus/jacksoni and
Oedothorax gibbosus/tuberosus (see Roberts 1987). Wunderlich
(2008) added further examples of species from the family Li-
nyphiidae, in which the male prosoma has two or more dif-
ferent shapes (i.e. lobes) and/or hairy areas, and he explicitly
considered 7. cirrifrons as a variation (or “form”) of T. scabri-
culus [“Troxochrus scabriculus (=cirrifrons)”].

'Thus, the phenomenon of dimorphic males in spiders must
be considered as an established fact. As a result of these consi-
derations and based on the examination of our own material,
we now follow the original assessment of Simon (1884) and
conclude that the cirrifrons male is a second male morph of 7
scabriculus. Since there are no differences in the genital mor-
phology between male specimens of cirrifrons and scabriculus,
and since there are no differences in the females of different
populations, we consider Troxochrus cirrifrons (O. Pickard-
Cambridge, 1871) to be a junior synonym of Troxochrus sca-
briculus (Westring, 1851) and consequently, the male morph
cirrifrons as a second form of the nominal 77 scabriculus.

We are not the first to arrive at this conclusion. For ex-
ample, Miller (1984) clearly regarded 7. scabriculus and cirri-
Jfrons as not being distinct species since their male genital
morphology is identical, and he also did not consider them
as sub-species (as suggested by Heimer 1976) due to their

symp atric occurrence.

In several checklists 7 scabriculus and 1. cirrifrons have
been treated as synonyms. Yet in the checklist of spiders of
Germany, Platen et al. (1991) listed 7. scabriculus and cirri-
Jfrons as two distinct species. In the checklist four years later,
Platen et al. (1995: 36) considered T cirrifrons as a synonym
of the typical 7. scabriculus; and again, in Platen et al. (1999:
25) T cirrifrons is defined as a synonym of 7. scabriculus. Not-
withstanding the fact that 7. cirrifrons was recorded in Berlin
(von Broen 1977), Platen & von Broen (2002) no longer lis-
ted 7 cirrifrons in the checklist of the spiders of Berlin.

Likewise, in the checklists of the spiders of Russia, Mik-
hailov (1996: 99; 1997: 102; 2013: 96) consistently mentioned
T. cirrifrons (O. Pickard-Cambridge, 1871) as a (junior) syno-
nym of 7. scabriculus (Westring, 1851). This is also true in the
provisional atlas of the British spiders by Harvey et al. (2002).
In the caption to the map of records of Troxochrus scabriculus,
Harvey et al. (2002: 116) commented that any record sub-
mitted to the scheme as T cirrifrons (O. Pickard-Cambridge,
1871) under BRC number 15301, is now considered to be a
form of male 7 scabriculus. Thus, we can summarize that 7.
cirrifrons (O. Pickard-Cambridge, 1871) has been repeatedly
considered to be a form of male 7 scabriculus in several nati-
onal spider checklists.

However, there are spider checklists of other countries or
regions where T scabriculus and T. cirrifrons are still listed as
separate species, e.g. in the departments “Nord” and “Pas-de-
Calais” of northern France (Lecigne 2016: 56), in Flanders
(Maelfait et al. 1998: 136), Belgium (Bosmans 2009: 52, Bos-
mans & van Keer 2017), the Netherlands (van Helsdingen
1999: 156, 2016: 111) and Bulgaria (Blagoev et al. 2002-
2018); and of course, in the World Spider Catalog (2018)
T. cirrifrons and scabriculus are still considered two separate

species (see also Bosmans & Oger 2018: 52).

Material examined
The epigeic spider fauna of six overgrown gardening plots
(study sites A—F) on the rooftop of the “Biozentrum Althan-
strafle” in Vienna, Austria, was examined from 8 April 2016
to 7 April 2017 by means of one pitfall trap per site (Mila-
sowszky & Hepner 2017).

Troxochrus scabriculus/cirrifrons material: AUSTRIA: 100
838 (95 scabriculus, 5 cirrifrons), 34 92, Vienna, Alsergrund,
Biocenter Althanstrafle, UZA1, rooftop, overgrown garde-
ning plots, ruderal sites, 176 m a.s.1., M. Hepner & N. Mila-
sowszky leg. & det., M. Hepner collection.

After identifying the material of male scabriculus and cirri-
frons available to us, we completed drawings of the prosomas
in lateral and frontal views from both morphs (Figs 1a—d).
Additionally, we provide drawings of the female genitalia, i.e.
the epigynum and vulva (Figs 2a-b). For views of the iden-
tical-looking palps of scabriculus and cirrifrons males see Figs

3a-b.

Habitat and distribution

Platen et al. (1991) listed 7 scabriculus and T. cirrifrons as
two distinct species, however, the information provided for
both with regard to habitat was identical, i.e., plant formati-
on: subatlantic broom-heathland, sand dry grassland, couch
grass-meadows and persistent ruderal areas. Furthermore,
both species or forms were characterized as xerophilic inhabi-
tants of the soil-surface with a peak of activity in the summer
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Fig. 1: Troxochrus scabriculus (West-
ring, 1851), male prosoma: a. forma
scabriculus, |lateral view, b. frontal view,
c. forma cirrifrons, lateral view, d. fron-
tal view. Scale bar 0.2 mm

Fig. 2: Troxochrus scabriculus (West-
ring, 1851), female genitalia: a. epi-
gynum, ventral view, b. vulva, dorsal
view. Scale bar 0.1 mm

Fig. 3: Troxochrus scabriculus (West-
ring, 1851), male palps: a. forma scabri-
culus, lateral view, b. forma cirrifrons,
lateral view (photos taken from Oger
2018)
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Fig. 4: Phenology of Troxochrus
scabriculus males (forma scabri-
culus and forma cirrifrons) and
females in 13 study periods
between 8 April 2016 and 7 Ap-
ril 2017 on the rooftop of the
“Biozentrum Althanstral3e” in Vi-
enna (Austria). Black bars: T. sca-
briculus f. cirrifrons males; Grey
bars: T. scabriculus f. scabriculus
males; White bars: T. scabriculus
females.

8 April to 6 May 2016
6 May to 3 June 2016
3 Juneto 1July 2016
1 July to 29 July 2016

months (mid-June to mid-September). Miiller & Schenkel
(1895) reported T scabriculus and T. scabriculus cirrifrons adult
male forms under the taxon 7. scabriculus; both forms were
collected from October to December in an alder forest along
a meadow riverbank in Switzerland. Also, Thaler (1986) do-
cumented that both forms occurred together in a black alder
forest near Vienna (Austria), where, 69 males of the form sca-
briculus and two males of the form cirrifrons were collected.
Steinberger & Thaler (1990) collected one cirrifrons male in
a small relictual floodplain forest strip on the left riverbank
of the river Inn in Tyrol (Austria). Interestingly, 7 scabriculus
males were present in the same area, but not in the same study
sites, in contrast to Thaler (1999), who considered the records
in the two study sites as evidence of sympatric occurrence.

In Denmark, Larsen & Beggild (1970) noted sympatric
occurrences of 1. scabriculus and T. cirrifrons from sand dunes
and marram grass. Wiehle (1960) related that one male of the
form cirrifrons was on the southern slope of the “Kyfthiuser”
mountains in Germany, 4 October 1958, and another male in
a salt meadow (Salicornietum) near Hecklingen-Anhalt, 12
June 1958. Von Broen (1977) reported 7. scabriculus/ cirrifrons
from a “Ligusterhecke” [privet hedge] in Berlin, Germany. In
the “Niederrhein’-Lowland, Otrembnik (1978) secured one
T scabriculus f. cirrifrons male and one female in a riparian
grassland and seven T scabriculus f. cirrifrons males and one
female in a fertilized nutrient-rich meadow; however, no re-
cords were made of the typical male form. In Aldenhoven,
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26 August to 23 September 2016

23 September to 21 October 2016

21 October to 18 November 2016

18 November to 16 December 2016
16 December 2016 to 13 January 2017
13 January to 10 February 2017

Study period

Germany, Esser (1997) collected two cirrifrons males together
with 64 T scabriculus specimens (probably mostly males) in a
small ryegrass-plantain field margin strip (300 m length, 3 m
width) situated between an arable field and an asphalt road.
In Renkum, a town in the eastern Netherlands near Arnhem,
van Helsdingen & IJland (2008) discovered a single male in a
former arable grassland field between 1 April and 31 October
2008. Dekkers-Scheutjens (2010) obtained 31 7. scabriculus
males in a study site within a nature reserve southwest of Til-
burg, together with three cirrifrons forms.

According to Harvey et al. (2002), T scabriculus is restric-
ted to dry habitats in the British Isles, such as calcareous grass-
land, quarries, river shingle, haystacks and bare ground. The
spider is a typical inhabitant of sand dunes where it prefers
dense clumps of marram grass; in gardens the species can be
encountered on gravel paths (Harvey et al. 2002). Mikhailov
& Trishina (2013) observed one 7. cirrifrons male form co-
occurring with one male and two females of 7. scabriculus in a
birch and lime tree plantation in the vicinity of Pushta (Mor-
dovian Republic, Russia) on 19 August 2011. In Norway, T
cirrifrons inhabited the same type of habitat as 1. scabriculus,
i.e. open sand and shingle (= gravel) dominated localities near
rivers, streams and the seashore (Aakra et al. 2016). Entling
et al. (2007) compared 224 Central European spider commu-
nities along two major environmental gradients, i.e. shading
and moisture. Within the shading gradient from open habi-
tats to forests, 7. scabriculus and 1. cirrifrons had very similar
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average niche positions in open habitats (Entling et al. 2007,
Appendix S2), while within the moisture gradient their niche
positions slightly differed; 7. scabriculus could thus be consi-
dered as an inhabitant of mesic moist habitats, while 7. cirri-
Jfrons as one of mesic dry habitats. However, niche width va-
lues indicate a wide niche range in both species/forms, i.e. a
great niche overlap within the moisture gradient.

In the distribution maps of the “Nord” and “Pas-de-
Calais” departments of northern France, six records exist of
T: cirrifrons that overlap with the records of 1. scabriculus to
100 % (Lecigne 2016). Of interest here is that fact that 26
of the overall 33 records of 7 scabriculus were located on the
coast (Lecigne 2016: 212). Furthermore, in Bulgaria, where
T scabriculus also occur, the first record of T cirrifrons was
made by Deltshev (2004) in a pine forest near Sandansky,
where he uncovered three cirrifrons and no scabriculus males.
Perhaps this exclusive occurrence of the form cirrifrons is the
reason for its entry in the spider checklist of Bulgaria. Delts-
hev (2004) commented that the locality in Bulgaria is at the
southeastern border of its range. However, Mikhailov (1996,
1997) previously documented T cirrifrons [as a junior syno-
nym of T scabriculus] from Russia (e.g. Russian Plains, Urals,
and Middle Siberia) and the Ukraine. Mikhailov & Trishina
(2013) noticed one T cirrifrons male form co-occurring with
one male and two females of 7. scabriculus in a birch and lime
tree plantation in the vicinity of Pushta (Mordovian Repub-
lic, Russia) on 19 August 2011. According to Roberts (1987),
T scabriculus and T. scabriculus £. cirrifrons have a similar dis-
tribution throughout the British Isles. However, both forms
do not always occur together, rather they are locally common
in dry habitats. Thus, 7" scabriculus and its form cirrifrons have
a widespread but patchy distribution in much of Britain. In
summary, both forms are extensive in western and central Eu-
rope, and their distribution range extends east to Russia and

the Far East.

Phenology

Simon (1884) stated that the form cirrifrons is “commun au
premier printemps dans les détritus humides” [common in
early spring in moist litter]. Wiehle (1960) reported one male
of the form cirrifrons from Germany, 4 October 1958, and
another male, 12 June 1958. Larsen & Boggild (1970) regis-
tered 7. scabriculus males in June, July, August and October,
and T cirrifrons in June and August. Females were present
in April, May, June, July, August and October. Thaler (1986)
recorded one cirrifrons male in the period from 24 April to 5
May, and one cirrifrons male in the period from 5 to 19 May.
Von Broen (1977) reported T scabriculus/cirrifrons from ur-
ban ruderal areas in Berlin, Germany, and presented the phe-
nology data of both forms over one calendar year. According
to this data, 7" scabriculus males occurred from the beginning
of March until the end of November. Nine specimens of 7.
cirrifrons were collected in April, May and June. According
to von Broen (1977), the activity peak of adult males was in
April. Since the species could be found nearly all year round,
von Broen characterized it as eurychronus. Adult females may
be present throughout the year but there is a peak in recorded
number of adults of both sexes in late spring and early sum-
mer, and again in the autumn (Harvey et al. 2002). Mikhailov
& Trishina (2013) discovered one T cirrifrons male form co-

occurring with one male and two females of 7. scabriculus on

19 August 2011. In our study, we noted that the highest peak
of activity of 7 scabriculus was in the months February and
March (Fig. 3), which is about a month earlier than in the
study from Berlin where the maximum lies between March
and April (von Broen 1977). According to the phenology fi-
gure in Harvey et al. (2002), the activity peak in the United
Kingdom seems to be in May.

Male morph ratio within populations

Simon (1884: 645) stated: “La forme cirrifrons se trouve tou-
jours mélée au type, mais elle est partout plus rare” [the form
cirrifrons is always mixed with the type, but it is everywhere
rarer]. Based on their findings, von Broen & Moritz (1965)
arrived at the same conclusion that the variety 77 scabriculus
cirrifrons occurs in all populations of 7. scabriculus. In general,
this is true, although there are many exceptions (e.g. see the T
scabriculus/ cirrifrons maps of Lecigne 2016). Roberts (1987)
summarized the up-to-date data and concluded that 7. sca-
briculus t. cirrifrons was rather less common than the typical
form 7. scabriculus. In general, this is true, but there are excep-
tions or even populations of 7" scabriculus that consist purely
of cirrifrons males. To give an example, Deltshev (2004) do-
cumented three cirrifrons males in a pine forest in Bulgaria
without any scabriculus morphs.

Pickard-Cambridge (1860, 1871) was the first to quantify
the ratio between the male form of 7 scabriculus and cirrifrons
as “abundant” to “one”. In our data set we obtained a ratio of
95:5 = 19:1. Thaler (1986) documented 69 males of the form
scabriculus and two males of the form cirrifrons in a floodplain
area near Vienna, Austria; hence, the ratio between the typical
form and “cirrifrons” was about 35:1. Interestingly, in two re-
lictual floodplain forests along the Inn River in Tyrol, Austria,
Steinberger & Thaler (1990) counted about 45 T scabriculus
males in the study site “Kufstein” (large floodplain forest on
the right river bank) and one “cirrifrons” male in the study
site “Langkampfen” (small floodplain forest strip on the left
river bank), i.e. both forms seemed co-occur in the same study
area, but not in the same study sites. In Aldenhoven, Ger-
many, Esser (1997) identified two cirrifrons males together
with 64 T. scabriculus specimens (probably mostly males) in a
small ryegrass-plantain field margin strip (300 m length, 3 m
width) situated between an arable field and an asphalt road;
hence the ratio of scabriculus and cirrifrons was at a maxi-
mum of 32:1, but probably a little lower due to the unknown
number of females. Von Broen (1977) accounted for both 7.
scabriculus and cirrifrons from three urban ruderal areas in
Berlin, Germany, (i) a “Ligusterhecke” [privet hedge], (ii) an
“Erdbeerbeet” [strawberry patch] and (iii) a “Holzmehlfld-
che zwischen Ziegelbau und Holzschuppen” [an area covered
with saw dust between a brick building and a woodshed]. In
the privet hedge, the ratio between 7 scabriculus and 1. cirri-
Jfrons males was about 14:1 (164 T scabriculus, 12 T cirrifrons),
while in the strawberry patch and the sawdust site only 7
scabriculus specimens were captured. Von Broen (1977) also
provided unpublished data on the ratio of the two forms from
Greifswald, where he captured 10 7" scabriculus males and two
T: cirrifrons males; hence, there the ratio was 5:1. Dekkers-
Scheutjens (2010) collected 31 T scabriculus males in a study
site within a nature reserve southwest of Tilburg (Nether-
lands) together with three cirrifrons forms, i.e. the ratio was
about 10:1.
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Conclusion

It is evident that the synonymy of T. scabriculus/cirrifrons is
not a taxonomically problematic case to resolve. Since both
males and females from populations with co-occurring male
forms are identical in their genital morphology, it is highly
plausible that the different male morphs must represent two
forms of the same species. It is also apparent that Troxochrus
scabriculus (Westring 1851) is the typical form, while the later
described form cirrifrons is a second male morph that must be
designated Troxochrus scabriculus forma cirrifrons (O. Pickard-
Cambridge, 1871). Based on further evidence from distribu-
tion maps, habitat preferences, phenology and appearance in
populations (see above), it is obvious that Simon (1884) made
the correct judgement from the very start.

Although breeding experiments would be desirable to cla-
rify the status of the two forms of the male spider, as once
recommended, we consider the taxonomic case of the dimor-
phic males in 77 scabriculus to be closed and quote the famous
fictional figure Sherlock Holmes: “We must fall back upon
the old axiom that when all other contingencies fail, whate-
ver remains, however improbable, must be the truth” (Doyle

1908).
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Nachruf/ Obituary
Farewell to RNDr. Zdenék Majkus, CSc.

Sad information reached Czech arachnologists in spring
of this year — Zdenék Majkus (Fig. 1), an important Czech
arachnologist, an outstanding university teacher and — namely
—a good friend, passed away.

Zdenék was born on 1 June 1943 in Ostrava — Pfivoz. He
was interested in nature since his studies at secondary school.
In the years 1960-1965 he studied didactics of biology and
chemistry at the Faculty of Natural History, Palacky Univer-
sity in Olomouc. From the same faculty Zdené€k graduated in
biology and chemistry in 1967-1970, and in 1981 he passed
the state doctoral exam. Eight years later, Zdené¢k defended
his dissertation entitled “The composition of arachnocoeno-
ses of selected pit heaps in Ostrava town”. Furthermore, he
acquired valuable experience during his stays abroad, speci-
fically in laboratory of P. M. Brignoli (Istituto di Zoologia,
L’Aquila, Italy, 1983) and visits to Cambodia and Vietnam
(1988). However, Zdenék began his scientific and pedagogi-
cal career in his place of birth.

ZdenéK’s pedagogical activities were diverse. He started
his career at the secondary school in Ostrava — Vitkovice,
where he taught biology and chemistry from 1965-1973. At
the Faculty of Education (where he arrived in 1973), later
(since 1991) the Faculty of Science, he taught many biological
subjects (Biology, General Zoology, Developmental Biology,
Ethology, Invertebrates of the Czech Republic, Field courses
on Biology), and led seminars on pedagogy and arachnology.
Zdenék worked there for 45 years and stayed at this institu-
tion until the end of his life. He supervised over a hundred
theses (only after the year 2005, 62 bachelor and 35 diploma
theses). He was also a referee for theses from various univer-
sities (e.g. Palacky University in Olomouc, Technical Univer-
sity of Ostrava) as well as a member of the boards of a Ph.D.
study at the Department of Zoology of the Slovak Academy
of Science (Bratislava) and the Faculty of Natural History of
the Palacky University (Olomouc).

Beside his demanding pedagogical work, Zdenék also car-
ried out research activities. These resulted in many publica-
tions; most of them focused on faunistics of his beloved Mo-
ravian and Silesian regions. He studied, for example, spiders
of Moravian karstic areas (Hranicky kras Karst, Jesenicky kras
Karst, Moravsky kras Karst). Together with Jaroslav Svaton,
he focused on spiders of the Pavlovské vrchy Hills, the corri-
dor of the Upper Odra River, Osoblaha Region, the Hostyns-
ké vrchy Hills, the Beskydy Mits., the Jeseniky Mts. and other
many areas in Moravia and Silesia. He found for the first time
five spider species new for the Czech Republic, namely: A/o-
pecosa pinetorum and Pardosa agricola (Lycosidae), Araniella
inconspicua (Araneidae), Heliophanus patagiatus and Talavera
aperta (Salticidae). Zdenék also participated in four Euro-
pean Colloquia of Arachnology: in Ceské Budgjovice (1994),
Siedlce (1996), Stard Lesna (1999) and Blagoevgrad (2005).
Furthermore, Zdenék organized the Czechoslovakian-Polish
arachnological meeting in Ostrava (1986), in cooperation
with Polish arachnologists.

Zdenék is known among arachnologists (Fig. 2) mainly

through his unique research on slag heaps in Ostrava. We

therefore call him “The Slag Heap Expert”. Zdenék proved
that slag heaps are a unique biotope where surprising succes-
sion occurs. Due to his interest in the ecology of slag heaps,
Zdenék began to cooperate with Polish zoologists from the
Upper Silesian Basin. Together, they studied the impact of
heavy metals on spiders and other arthropods in industrial
agglomerations. The studies on spiders from black coal slag
heaps, their physiology, as well as research on the arachno-
fauna of Moravia and Silesia belong to his most cited works.

Zdenék Majkus was a member of many scientific socie-
ties, editorial boards and committees: Czech and Slovak col-
leagues never forget his active participation in the Czech and
the Slovak Arachnological Societies. He was also a member
of the Czech Zoological Society, Czech Entomological Soci-
ety, Arachnologische Gesellschaft (Germany) and C.I.LD.A.
(Centre international de documentation arachnologique) in
Paris. Zdenék also worked as member of the departmental
committee for development of universities and as an editor
of the journal Acta Facultatis Rerum Naturalium Universi-
tatis Ostraviensis. He belonged to long-lasting organisers of
scientific competitions of Czech students (Secondary-School
Scientific Activity, Biological Olympiad). As an enthusiastic
biologist, Zdenék took part for many years in the populariza-
tion of biology, especially in organisation of the international

film festival Ekofilm.
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Fig. 2: Dr. Zdenék Majkus (second from left) among Czech and Slovak colleagues (Jaroslav Svaton, Vladimir Silhavy, Pavel Kasal and Miroslav Krumpél) at

the arachnological meeting in Ostrava, 1978 (courtesy of P. Gajdos)

We always enjoyed meeting Zdenék. He passed away sud-
denly and unexpectedly, literally during his work, namely on
a student field trip on 22 May 2018 into one of his beloved
regions, the Beskydy Mits...

We would like to thank Jifi Krdl (Prague) for valuable
comments to the manuscript and Aneta Dominikovd (Lele-

kovice) and Peter Gajdos (Nitra) for the photos of Dr. Majkus.
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Buchbesprechung / Book Review

Karka A, Rezaé M, Macek R & Dolansky J 2015 Pavouci Ceské republiky [Spiders of the Czech Republic]. Academia,

Praha. 623 pp., ISBN: 978-80-200-2384-1

130 x 200 mm, hardback, 360 CZK (14 EUR) & postage; Order: Nakladatelstvi Academia, Vodi¢kova 40, 110 00 Praha 1,
Czech Republic; E-mail: eshop@academia.cz or expedice@academia.cz;
http://www.academia.cz/pavouci-ceske-republiky--kurka-antonin--academia--2015

Spiders are a very popular group in the Czech Republic. This
factis confirmed by public interest in arachnological books like
“V fisi pavoukd” [In the realm of spiders] (Baum 1938, Baum
& Buchar 1973) or “Nasi pavouci” [Our spiders] (Buchar &
Kurka 1998,2001) which are completely sold out today. Now,
we have a further book contributing to this series — the atlas
“Pavouci Ceské republiky” [Spiders of the Czech Republic].
The author team consists of two excellent Czech arachnolo-
gists, a well-known scientist and a professional photographer.
Such an author constellation promises a high-quality result.
During four years of preparation, this ambitious project arose
aiming to bring a complex book covering the biology — and
specifically an atlas — of all spider species living in the Czech
Republic, including photographs of most of them.

The book is divided into general and systematic parts. In
the former, readers are provided with information over 64
pages about spider morphology and biology. The morpholo-
gy part comprises descriptions of the spider body and each
organ system. Further chapters deal with spider venom and
the most characteristic organs for spiders — the spinning
apparatus. All are accompanied by original illustrations and
as yet unpublished photographs. The next chapter describe
ethology, from mating and moving to prey tactics. The au-
thors also remembered to describe how spiders avoid their
predators. The following chapter summarizes the ecology of
spiders and their importance for bioindication — a topic that
was established in the Czech Republic by Jan Buchar. The

atlas thus contains a list of threatened biotopes and the spi-

der species inhabiting them. Furthermore, each spider species
is characterised by the degree of vulnerability based on the
current Czech Red List (Rez4¢ et al. 2015). The last chapter
focuses on collecting and identifying spiders and contains an
identification key for the families. It is worth mentioning that
the key uses different morphological characters as compared
to other keys commonly used today. It is thus not surprising
that the effectiveness of the new key was almost immediately
tested by students (Kristofovd 2015, Kristofovd et al. 2015).

'The information mentioned in the general part of the atlas
is precise and up to date. In addition, the text is easily read-
able and the chapter headings are often unusual, drawing the
reader’s attention, e.g. “Pavoudi kimasutra” [Spider Kama Su-
tra]. Only relevant data are provided so the reader is not over-
whelmed by unnecessary facts. I can recommend the entire
general part of the atlas not only as suitable reading material
for amateurs, but also as a textbook for university students
studying invertebrate zoology and/or arachnology.

The systematic part of the atlas is the bedrock of the
book. At the beginning, the position of spiders in zoologi-
cal systematics is introduced, followed by a chart with typical
representatives of all 39 Czech families. Descriptions of fa-
milies, genera and species occurring in the Czech Republic
are then provided. The arrangement of the families more or
less reflects the traditional system. Each family (except the
Phrurolithidae that was established shortly before the book
was printed) is characterised morphologically and basic bio-
logical data are provided. The number of species and their
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distribution are also provided. The species are sorted alpha-
betically according to their Latin names; the Czech name,
as well as a brief morphological characterisation, is also in-
cluded. I remember how the authors were checking the true
state of morphological characters on museum specimens, in
those cases when other literature had provided contradictory
data. Similarly, they were checking the body lengths of spiders
(some publications give the body length whereas other only
the length of prosoma). Furthermore, the biology and ecolo-
gy of each species is described as well as the period of adult
activity. This information was also being checked and conso-
lidated, because some publications provide the entire period
of adult occurrence (including resting or hibernating adults),
whereas other sources give only the period of reproduction
when the adults reach the highest activity and it is thus likely
to encounter them in nature. The distribution of the species
both in the Czech Republic and in the rest of the world is
summarized.

'The atlas was prepared to be as up to date as possible. We
can find all species occurring in the territory of the Czech
Republic. Those species that were found after the editorial
deadline are mentioned in an addendum. In some cases, the
atlas even foresaw changes — the authors also included those
species whose description was “in press” at that time. Howe-
ver, as arachnology is a very dynamic branch, several changes
occurred while the atlas was being printed, e.g. several Habnia
species (p. 358) were transferred into other genera and the
eresid mentioned on p. 112 as E. cf. i/lustris was described
shortly after as a new species: E. hermani Kovics et al., 2015.

Nice photographs of living Czech spiders (despite their
smaller size) are very valuable. In comparison with other simi-
lar monographs published all over the world, the Czech atlas
is unique as it is the only national atlas showing photographs
of almost all species living in a given area. Only after having
a look at the Czech alas, can the reader imagine the species
proportion and richness of central European spider families.
Only a few people know that more than two thirds of the
species are represented by tiny, 1-2 mm long, money spiders
(Linyphiidae). When comparing the photos in the atlas, we
also see that it is almost impossible to identify spider species
based only on the image. An experienced arachnologist can
identify more than 60 species from photographs — in the case
of Czech araneofauna this still corresponds to only 7% of the
spider species.

A subjective disadvantage of the atlas is that it is written
in Czech and thus only easily understandable for Czech and
Slovak people, with more difficulties also for those people
speaking other Slavic languages. On objective disadvantage
is a lack of literature sources. The references include, at most,
only books and it is a pity that original scientific papers (that
surely served as sources of information for the general part of
the book) were omitted. The list of references is printed on
one page and on four lines of the other page, so there would
have been enough room to include more literature. The inde-
xes of Czech and Latin names follow. Unfortunately, they are
sorted according to the generic names — this may complicate
searching for a species after it was transferred to another ge-
nus. A terminological index is not included.

Attractive photos, reliable information, excellent graphics
(I would only have chosen a different colour for the cover)

and a high quality print on glossy paper surpassed my expec-

tations. It is thus not surprising that the atlas “Spiders of the
Czech Republic” became a bestseller shortly after being pub-
lished. Also thanks to its suitable format it is a practical and
highly recommendable field book for all naturalists, students
and professional arachnologists.
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Ten years after the invasion in Denmark (Opiliones) S. Toft
Appendix: Numbers of Dicranopalpus ramosus and Of:iiellus spingsus coll- Locality Latitude Longitude Year Date D o)
ected during one-hour surveys of Danish towns during the period 2003 °N E
to 2017, with information on geographic position of towns and year/date
(Month-Day) of collection. D = No. D. ramosus; O = No. O. spinosus Kalundborg 2017 10-14 - -
Locality Latitude Longitude Year Date D o) Frederiksberg 55.69 12.55 2009 11-01 - -
°N °E Kolding 55.49 9.48 2010 09-12 - -
Assens 55.27 9.89 2017 10-18 2 2 Kolding 2017 10-27 - -
Brande 55.90 9.13 2010 09-12 - - Korser 55.33 11.14 2010 10-12 - -
Brande 2017 10-09 1 - Korser 2017 10-15 1 1
Brenderslev 57.27 9.95 2010 10-08 - - Keoge 55.46 12.18 2010 10-13 - -
Brenderslev 2011 10-13 - - Koge 2017 10-14 - 1
Bronderslev 2017 09-24 6 2 Lemvig 56.55 8.31 2010 10-10 2 -
Ebeltoft 56.20 10.68 2010 10-07 2 - Lemvig 2011 10-05 3 -
Ebeltoft 2017 09-22 5 - Lemvig 2017 10-08 8 -
Esbjerg 55.47 8.48 2010 10-10 2 - Maribo 54.77 11.50 2010 10-12 - -
Esbjerg 2017 10-27 1 - Maribo 2017 10-13 - 1
Fjerritslev 57.09 9.26 2003 11-02 - - Middelfart 55.5 9.73 2010 09-29 4 -
Fjerritslev 2010 10-08 - - Middelfart 2017 10-18 2 -
Ferritslev 2011 09-30 1 - Nordby Fane ~ 55.45 840 2014 09-28 - -
Fjerritslev 2017 09-28 2 - Nr.Snede 55.97 939 2010 10-09 1 -
Frederikshavn 57.45 10.54 2010 10-08 3 - Nr.Snede 2011 10-05 — _
Frederikshavn 2011 10-13 1 - Nr.Snede 2017 10-09 7 —
Frederikshavn 2017 09-24 2 - Nyborg 55.31 10.79 2010 09-29 - -
Faborg 55.10 10.24 2010 09-29 - - Nyborg 2017 10-18 — 1
Faborg 2017 10-18 - 1 Nykobing 54.77 11.87 2017 10-13 - -
Greni 56.41 10.89 2010 09-22 - - Falster
Greni 2016 09-26 3 - Nykebing 56.79 8.86 2010 10-09 - -
Grena 2017 0922 5 - Mors
Grindsted 55.76 893 2010 09-12 - - Nykobing 2011 09-27 - -
Grindsted 2017 1009 6 -  Mors
Haderslev 5525 949 2008 0928 - -  pykebing 2013 11-03 2 -
Haderslev 2010 09-22 - - Nykobing 2017 10-01 2 B
Haderslev 2011 11-02 1 - Mors
Haderslev 2017-10-30 6 = Nykebing 5592 1167 2010 10-13 - 2
Herning 56.14 8.97 2003 11-01 - Sjelland
Herning 2010 09-09 - - Nykebing 2014 10-25 - 2
Herning 2011 10-04 - - Sjeelland
Herning 2017 10-08 4 - Nykebing 2017 10-14 - -
Hjorring 57.46 9.99 2010 10-08 3 - Sjeelland
erarring 2011 10-13 _ _ Nastved 55.22 11.77 2010 10-13 - -
Hijorring 2017 09-24 1 - Neestved 2017 10-15 - -
Hobro 56.64 9.80 2010 09-30 - _ Odder 55.97 10.15 2010 09-13 - -
Hobro 2011 09-30 — _ Odder 2017 09-15 4 -
Hobro 2013 11-03 3 _ Odense C 55.39 10.38 2010 09-29 - 2
Hobro 2017 09-14 2 _ Praesto 55.12 12.04 2003 10-25 - -
Holbaek 55.71 1172 2010 10-13 - - Praesto 2010 1012 - -
Holbzk 2017 10-14 — — Presto 2017 10-13 1 -
Holstebro 56.36 8.62 2010 09-09 - - Randers 56.47 1002 2010 09-30 - -
Holstebro 2011 10-04 - - Randers 2011 09-30 - -
Holstebro 2012 09-23 1 - Randers 2013 11-03 - -
Holstebro 2017 10-08 5 - Randers 2017 09-14 2 -
Holsted 55.51 892 2010 09-12 - - Ribe 55.33 8.76 2008 09-28 - -
Holsted 2017 10-27 4 - Ribe 2010 09-22 2 -
Horsens 55.86 9.85 2010 09-12 - - Ribe 2011 11-02 1 -
Horsens 2017 09-15 - 1 Ribe 2017 10-30 6 -
Hurup Thy 56.75 8.42 2010 09-09 - - Ringkebing 56.09 8.25 2003 11-01 - -
Hurup Thy 2012 09-23 2 - Ringkebing 2010 10-10 - -
Hurup Thy 2017 09-07 - - Ringkebing 2011 10-05 - -
Tkast 56.14 9.16 2003 11-01 - - Ringkebing 2017 10-08 2 -
Kalundborg 55.68 11.09 2010 10-13 - - Ringsted 55.44 11.79 2010 10-13 - -
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Locality Latitude Longitude Year Date D O Locality Latitude Longitude Year Date D O
°N °E °N °E
Ringsted 2017 10-15 1 2 Thisted 56.96 8.69 2003 11-02 - -
Roskilde 55.64 12.08 2010 10-13 - - Thisted 2010 10-08 - -
Roskilde 2017 10-14 2 - Thisted 2011 09-28 - -
Sakskebing 54.80 11.64 2017 10-13 - - Thisted 2012 09-23 1 -
Sender Omme  55.84 8.89 2010 09-12 - - Thisted 2013 11-02 1 -
Sender Omme 2017 10-09 1 - Thisted 2017 09-07 4 -
Silkeborg 56.16 9.55 2003 11-01 - - Tonder 54.94 8.86 2010 09-22 2 -
Silkeborg 2010 10-09 - - Tonder 2011 11-02 2 -
Silkeborg 2011 10-14 - - Tonder 2017 10-30 7 -
Silkeborg 2017 09-14 2 - Varde 55.62 8.48 2010 10-10 6 -
Skagen 57.72 10.59 2010 10-08 2 - Varde 2017 10-27 2 -
Skagen 2011 10-13 - - Vejen 55.48 9.14 2009 09-25 - -
Skagen 2017 09-24 3 - Vejen 2010 09-12 - -
Skanderborg 56.03 9.93 2017 09-18 2 2 Vejen 2017 10-27 3 -
Skive 56.57 9.03 2010 10-09 - - Vejle 55.71 9.54 2010 09-12 - -
Skive 2011 09-27 - - Vejle 2017 10-09 3 -
Skive 2012 09-23 - - Vestervig 56.76 8.32 2013 11-02 2 -
Skive 2013 10-10 2 - Vestervig 2017 09-07 3 -
Skive 2017 10-01 10 - Viborg 56.45 9.41 2010 09-12 - -
Skjern 55.95 8.50 2010 10-10 1 - Viborg 2011 09-27 - -
Skjern 2011 10-05 - - Viborg 2013 11-03 - -
Skjern 2017 10-27 1 - Viborg 2017 09-14 2 -
Skeelsker 55.25 11.30 2017 10-15 - - Videbek 56.09 8.63 2003 11-01 - -
Slagelse 55.40 11.36 2010 10-12 - - Vordingborg 55.01 1191 2010 10-12 - -
Slagelse 2017 10-15 - - Vordingborg 2017 10-13 - 1
Sore 55.43 11.56 2017 10-15 - - Abenra 55.04 9.42 2008 09-27 - -
Stege 54.99 1229 2003 10-25 - - Abenra 2009 10-03 3 -
Stege 2010 10-12 - - Abenri 2010 09-22 2 -
Stege 2017 10-13 2 1 Abenra 2011 11-02 3 -
Struer 56.49 8.97 2010 09-09 - - Abenra 2017 10-30 5 -
Struer 2011 10-04 - - Alborg 57.05 9.93 2010 09-30 - -
Struer 2012 09-23 1 - Alborg 2017 09-24 - -
Struer 2017 10-08 2 - Arhus N 56.18 1020 2010 09-21 4 -
Svendborg 55.06 10.61 2010 09-29 - - Arhus N 2012 10-26 1 -
Svendborg 2017 10-18 - 1 Arhus S 56.14 10.20 2009 09-21 1 -
Senderborg 54.91 9.79 2008 09-27 - - Arhus S 2010 09-13 2 -
Senderborg 2010 09-22 2 - Ars 56.80 9.52 2010 09-30 2 -
Senderborg 2011 11-02 3 - Ars 2011 09-30 1 -
Senderborg 2017 10-30 2 - Ars 2017 09-14 4 -
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Supplementary file

Spiders

Agelenidae

Tegenaria ferruginea (Panzer, 1804)

Material examined: PT (21.IV.—17.V.2010): three dead trees
in forest, 3 33, 2 9%; five live trees in forest, 4 33, 1 juv.; four
dead solitary trees, 2 88, 1 9, 2 juv.; four live solitary trees, 6
38,5 92.PT (17.V.=3.V1.2010): two dead trees in forest, 2 &3,
1 %; one live tree in forest, 1 ; two dead solitary trees, 1 3, 2
2. FIT (3.VI.-28.V1.2010): one dead tree in forest, 1 &; one
live tree in forest, 1 8. PT (3.V1.-28.V1.2010): one dead tree
in forest, 2 9%; one live tree in forest, 1 %; two dead solitary
trees, 1 8,1 @. PT (28.VI.-16.VI1.2010): two dead trees in
forest, 1 8,1 9; two dead solitary trees, 1 &, 1 ?; one live so-
litary tree, 2 88. FIT (16.VI1.-6.VII1.2010): one live tree in
forest,1 3. PT (16.VIL.—-6.VIII.2010): one dead tree in forest,
1%.PT (4X.~19.X.2010): one dead tree in forest, 1 juv.; one
live solitary tree, 1 juv. PT (5.V.=2.V1.2011): two live trees in
forest, 2 83,2 9%, 1 juv. PT (2.V1.-20.V1.2011): one dead tree
in forest, 1 &; two live trees in forest, 5 33. PT (20.VI.-11.
VI1.2011): one dead tree in forest, 1 &; one live tree in forest,
13.PT (11.VIL.-8.VIIL.2011): one dead tree in forest, 1 juv.;
one dead solitary tree, 1 juv. PT (8.VII1.-23.VII1.2011): one

live tree in forest, 1 %, 3 juv.

Anyphaenidae

Anyphaena accentuata (Walckenaer, 1802)

Material examined: FIT (17.V.-3.V1.2010): one live tree in
forest, 4 83.FIT (28.V1.-16.VI1.2010): one dead tree in forest,
13,12 FIT (6.VII1.-31.VII1.2010): one live tree in forest, 1
juv. FIT (2.V1.-20.V1.2011): one dead tree in forest, 1 8.

Araneidae

Araneus triguttatus (Fabricius, 1775)

Material examined: FIT (2.VI.-20.VI1.2011): one dead tree
in forest, 1 %.

Araneus sp.
Material examined: FIT (2.V1.-20.V1.2011): one live solitary

tree, 2 juv.

Clubionidae

Clubiona comta C. L. Koch, 1839

Material examined: FIT (5.V.-2.VI.2011): one live tree in
forest, 1 8.

Clubiona pallidula (Clerck, 1757)

Material examined: FIT (28.VI.-16.VI1.2010): one dead
tree in forest, 1 &; one live solitary tree, 1 8. FIT (11.VIL.-8.
VIIL.2011): one live tree in forest, 1 %.

Clubiona sp.

Material examined: FIT (31.VIII.-4.X.2010): one dead so-
litary tree, 1 juv. PT (31.VII1.-4.X.2010): one dead tree in
forest, 1 juv. FIT (5.V.-2.V1.2011): one dead solitary tree, 2
juv. FIT (2.VI.-20.V1.2011): two live trees in forest, 2 juv.
PT (2.VI.-20.V1.2011): one dead solitary tree, 1 juv. FIT
(8.VII1.-23.VIII.2011): one live tree in forest, 1 juv.

Dictynidae

Cicurina cicur (Fabricius, 1793)

Material examined: PT (21.IV.-17.V.2010): one dead tree
in forest, 1 @; one live tree in forest, 1 9. PT (16.VIL.-6.
VII1.2010): one solitary dead tree, 1 8. PT (5.V.-2.V1.2011):
one live tree in forest, 2 92. FIT (2.VI1.-20.V1.2011): one dead

tree in forest, 1 9.

Dictyna uncinata Thorell, 1856

Material examined: FIT (3.V1.-28.V1.2010): one live solitary
tree, 1 8. FIT (8.VII1.—23.VIII.2011): one live tree in forest,
13.

Lathys bumilis (Blackwall, 1855)

Material examined: FIT (17.V.-=3.VI1.2010): one live tree in
forest, 2 83. FIT (5.V.—2.V1.2011): one live tree in forest, 1
3; one live solitary tree, 1 &, 2 9. PT (5.V.-2.V1.2011): one
dead tree in forest, 1 2. FIT (8.VIII.-23.VII1.2011): one dead

tree in forest, 1 8.

Nigma flavescens (Walckenaer, 1830)
Material examined: FIT (8.VIII.-23.VII1.2011): one dead
solitary tree, 2 3.

Dysderidae

Harpactea rubicunda (C. L. Koch, 1838)

Material examined: PT (17.V.=3.V1.2010): one dead tree in
forest, 1 8. FIT (28.V1.-16.VII.2010): two dead trees in fo-
rest, 2 88; one live tree in forest, 1 . PT (31.VII1.-4.X.2010):

one dead tree in forest, 1 9.

Gnaphosidae
Drassodes sp.
Material examined: FIT (21.IV.-17.V.2010): one live tree in

forest, 1 juv.

Scotophaeus quadripunctatus (Linnaeus, 1758)

Material examined: PT (28.V1.-16.VI1.2010): one live tree
in forest, 2 3. PT (16.VIL.-6.VII1.2010): one dead solita-
ry tree, 1 8. PT (6.VIIL.-31.VII1.2010): one dead solitary
tree, 1 8. PT (31.VII1.-4.X.2010): one live tree in forest, 1
?; one dead solitary tree, 1 ¥; one live solitary tree, 2 33. PT
(4.X.-19.X.2010): one live solitary tree, 1 2. PT (2.VI.-20.
V1.2011): two live trees in forest, 1 8, 1 ?; one dead solitary
tree, 1 9. PT (11.VIL.-8.VIII.2011): one live tree in forest, 1
8. PT (8.VIII.-23.VIII1.2011): one live tree in forest, 2 &3.

Linyphiidae

Araeoncus humilis (Blackwall, 1841)

Material examined: FIT (2.VI.-20.V1.2011): one live tree in
forest, 1 8. FIT (20.VI.—-11.VI1.2011): one live tree in forest,
13.

Diplocephalus picinus (Blackwall, 1841)

Material examined: FIT (17.V.-3.V1.2010): one live tree in
forest, 1 8. FIT (28.V1.-16.VI1.2010): one dead tree in forest,
1 9. FIT (20.VI.-11.VI1.2011): one live solitary tree, 1 3.

Drapetisca socialis (Sundevall, 1833)
Material examined: PT (28.V1.-16.VI1.2010): one live tree
in forest, 1 8.
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Erigone atra Blackwall, 1833

Material examined: FIT (6.VIII.-31.VII1.2010): one dead
solitary tree, 1 8. FIT (5.V.-2.V1.2011): one dead tree in fo-
rest, 1 3.

Hypomma cornutum (Blackwall, 1833)

Material examined: FIT (21.IV.-17.V.2010): one dead tree
in forest, 1 8. PT (3.VI-28.V1.2010): one live solitary tree, 2
38,1 2.FIT (5.V.=2.V1.2011): one live tree in forest, 1 . FIT
(8.VIIL.-23.VIIL.2011): one live tree in forest, 1 8.

Lepthyphantes minutus (Blackwall, 1833

Material examined: FIT (21.1V.-17.V.2010): two live trees
in forest, 2 88. FIT (17.V.=3.V1.2010): one live tree in forest,
1 8. FIT (3.VI.-28.V1.2010): one dead tree in forest, 2 9%;
one dead solitary tree, 1 2. PT (28.V1.-16.VI1.2010): two live
trees in forest, 2 33; two dead solitary trees, 2 33. FIT (16.
VII.-6.VII1.2010): one dead tree in forest, 1 2. PT (6.VIII.—
31.VII1.2010): one dead tree in forest, 1 ¥; one live tree in fo-
rest,1 2. PT (11.VII.-8.VIII1.2011): one live tree in forest, 1 3.

Linyphia triangularis (Clerck, 1757)
Material examined: FIT (11.VIL.-8.VII1.2011): three live
trees in forest, 5 33.

Linyphiidae gen. spp.

Material examined: PT (21.I1V.-17.V.2010): one live solita-
ry tree, 2 juv. PT (3.VI.-28.V1.2010): one live solitary tree,
1 juv. FIT (3.V1.-28.V1.2010): one dead solitary tree, 1 juv.
FIT (16.VI1.-6.VII1.2010): one live solitary tree, 1 juv. PT
(16.VI1.-6.VII1.2010): one dead tree in forest, 1 juv. FIT
(5.V.=2.V1.2011): one dead tree in forest, 1 juv. FIT (20.VI.—
11.VIL.2011): one dead tree in forest, 3 juv; four live trees
in forest, 8 juv.; one live solitary tree, 1 juv. FIT (11.VIL.-8.
VIIL.2011): two live trees in forest, 4 juv. PT (11.VIL.-8.
VIIIL.2011): one dead tree in forest, 1 juv.

Midia midas (Simon, 1884)

Material examined: PT (21.1V.-17.V.2010): one dead solitary
tree, 1 8. PT (17.V.-3.V1.2010), one dead tree in forest, 1 &;
one dead solitary tree, 1 9. PT (3.V1.-28.V1.2010): one dead
tree in forest, 1 ¥; one live tree in forest, 1 . PT (28.VI.-16.
VI1.2010): two dead trees in forest, 1 3, 3 2%; two live trees
in forest, 2 83, 2 9%; one live solitary tree, 2 2. PT (16.VIL.—
6.VII1.2010): one dead tree in forest, 1 . PT (6.VIII.-31.
VIIL.2010): one live solitary tree, 1 2. PT (5.V.-2.V1.2011):
three dead trees in forest, 2 33, 3 ¥2. PT (2.V1.-20.V1.2011):
two dead trees in forest, 1 8, 5 9%; two live trees in forest, 1
3,1 9; one live solitary tree, 1 2. PT (20.V1.-11.VIL.2011):
two dead trees in forest, 1 8, 1 9; one live tree in forest, 1 &,
1%.PT (11.VIL.-8.VII1.2011): one live solitary tree, 1 . PT
(8.VII1.-23.VIII.2011): one dead tree in forest, 2 2.

Neriene montana (Clerck, 1757)

Material examined: PT (21.IV.—17.V.2010): one dead tree in
forest, 1 . FIT (28.VI.-16.VI1.2010): one live tree in forest,
12

Pelecopsis mengei (Simon, 1884)
Material examined: FIT (2.V1.-20.V1.2011): one live solitary
tree, 1 8.

Porrhomma oblitum (O. P.-Cambridge, 1871)

Material examined: FIT (21.IV.—17.V.2010): one dead tree
in forest, 2 92. FIT (3.V1.-28.V1.2010): two live trees in fo-
rest, 3 92. FIT (6.VII1.-31.VII1.2010): one live tree in forest,
1 Q. FIT (5.V.=2.V1.2011): one live tree in forest, 1 ¥. FIT
(2.VI.-20.VI1.2011): one dead tree in forest, 1 8.

Trematocephalus cristatus (Wider, 1834)
Material examined: PT (16.VII.—6.VII1.2010): one dead tree
in forest, 1 9.

Liocranidae

Agroeca brunnea (Blackwall, 1833)

Material examined: PT (17.V.=3.V1.2010): one dead solitary
tree, 1 3.

Lycosidae
Pardosa sp.
Material examined: FIT (20.VI.-11.VI1.2011): one live tree

in forest, 1 juwv.

Trochosa robusta (Simon, 1876)
Material examined: PT (21.IV.-17.V.2010): one live solitary
tree, 1 9.

Philodromidae

Philodromus albidus Kulczyiski, 1911

Material examined: FIT (6.VIII.-31.VII1.2010): one live tree
in forest, 1 2. FIT (2.VI1.-20.V1.2011): two live trees in forest,
2 383.FIT (20.VI.-11.VII1.2011): three live trees in forest, 3 2.

Philodromus sp.
Material examined: PT (6.VII1.-31.VII1.2010): one live tree

in forest, 1 juv.

Salticidae

Ballus chalybeius (Walckenaer, 1802)

Material examined: FIT (5.V.—2.V1.2011): one dead tree in
forest, 1 3.

Leptorchestes berolinensis (C. L. Koch, 1846)

Material examined: FIT (3.V1.-28.V1.2010): one dead solita-
ry tree, 1 8. FIT (28.V1.-16.VI1.2010): two dead solitary trees,
233,192 FIT (16.VI1.-6.VII1.2010): one live tree in forest, 1
?; one dead solitary tree, 1 . FIT (20.VI.-11.VI1.2011): one
live solitary tree, 2 9%.

Salticus zebraneus (C. L. Koch, 1837)
Material examined: FIT (3.VI.-28.V1.2010): one dead tree in
forest, 1 3; one live tree in forest, 2 &3; one dead solitary tree,

1 8. FIT (20.VI.-11.VII1.2011): three live trees in forest, 3 2.

Tetragnathidae
Metellina segmentata (Clerck, 1757)

Material examined: FIT (8.VIII.-23.VIII1.2011): one dead
solitary tree, 1 %.

Tetragnatha pinicola L. Koch, 1870

Material examined: FIT (6.VIII.-31.VII1.2010): one dead
tree in forest, 1 ¢; one live tree in forest, 1 . FIT (11.VII.-8.
VIII.2011): one dead tree in forest, 1 9.
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Theridiidae

Dipoena erythropus (Simon, 1881)

Material examined: FIT (5.V.-2.V1.2011): one live tree in fo-
rest, 1 8. PT (2.VI.-20.VI1.2011): one live tree in forest, 1 &,
1 Q. FIT (8.VIII.-23.VII1.2011): one dead tree in forest, 1 L.

Enoplognatha ovata (Clerck, 1757)

Material examined: FIT (5.V.-2.VI1.2011): two live trees in
forest, 2 88. FIT (2.V1.-20.V1.2011): one dead tree in forest,
12

Parasteatoda lunata (Clerck, 1757)

Material examined: FIT (3.VI.-28.V1.2010): one live tree
in forest, 2 83; one dead solitary tree, 1 3. PT (28.VI.-16.
VI1.2010): one live tree in forest, 1 2. FIT (5.V.-2.V1.2011):
one live tree in forest, 1 8. PT (5.V.—2.V1.2011): one dead tree
in forest, 1 8. FIT (20.VI.-11.VI1.2011): one dead solitary
tree, 2 92. FIT (11.VII.-8.VII1.2011): one live tree in forest,
1 Q. FIT (8.VIIL.-23.VIIL.2011): two live trees in forest, 2 99.

Parasteatoda simulans (‘Thorell, 1875)
Material examined: FIT (20.VI.-11.V1.2011): two dead trees

in forest, 2 9%; one live tree in forest, 1 Q.

Platnickina tincta (Walckenaer, 1802)

Material examined: FIT (5.V.-2.V1.2011): one dead solitary
tree, 1 . FIT (2.VI.-20.V1.2011): one live tree in forest, 1 &.
FIT (11.VI1.-8.VII1.2011): one dead tree in forest, 1 ¥; one
live tree in forest, 1 8,1 Q. FIT (8.VIIL.-23.VIIL.2011): two

live trees in forest, 3 9%.

Robertus lividus (Blackwall, 1836)
Material examined: FIT (3.VI.-28.V1.2010): one live tree in
forest, 1 3; one dead solitary tree, 1 3.

Steatoda bipunctata (Linnaeus, 1758)

Material examined: PT (28.VI.—16.VI1.2010): one dead tree
in forest, 1 2. PT (8.VIII.-23.VII1.2011): one live tree in fo-
rest, 1 @. FIT (5.V.-2.V1.2011): one dead tree in forest, 1 &.
FIT (11.VII.-8.VII1.2011): one dead solitary tree, 1 %.

Theridion mystaceum L. Koch, 1870
Material examined: FIT (2.VI.-20.VI1.2011): one live tree in
forest, 1 2.

Theridion spp.

Material examined: FIT (3.VI.-28.V1.2010): one dead tree
in forest, 1 juv. FIT (28.VI.-16.VI1.2010): one live tree in
forest, 1 juv.; two dead solitary trees, 3 juv; one live solitary
tree, 1 juv. FIT (16.VIL.—6.VII1.2010): one solitary dead tree,
1 juv,; one live solitary tree, 1 juv. FIT (5.V.-2.V1.2011): one
live solitary tree, 1 juv. FIT (8.VIII.-23.VIII1.2011): one dead

tree in forest, 2 juv.

Thomisidae

Ozyptila praticola (C. L. Koch, 1837)

Material examined: FIT (3.VI.-28.V1.2010): one dead tree
in forest, 1 9. PT (3.V1.-28.V1.2010): one live solitary tree,
1 3; one dead solitary tree, 1 ?; one live tree in forest, 1 9.
FIT (28.V1.-16.VIL.2010): one live tree in forest, 2 2. FIT
(6.VII1.-31.VII1.2010): one dead tree in forest, 1 <.

Pseudoscorpiones

Larcidae

Larca lata (Hansen, 1884)

Material examined: PT (21.IV.-17.V.2010): two live trees in
forest, 3 %, 1 deutonymph; one live solitary tree, 3 33. PT
(17.V.=3.V1.2010): one live tree in forest, 2 38. PT (3.VI.-28.
V1.2010): three live trees in forest, 4 33, 2 9%, 2 deutonymphs.
PT (28.VI.-16.VI1.2010): four live trees in forest, 2 92, 1 deu-
tonymph, 1 protonymph. PT (16.VI1.-6.VII1.2010): two live
trees in forest, 1 %, 1 deutonymph, 1 nymph. PT (6.VIII.-31.
VII1.2010): two live trees in forest,1 3,1 9,1 deutonymph. PT
(5.V.=2.V1.2011): one live tree in forest, 2 %, 1 tritonymph;
one live solitary tree, 1 2. PT (23.VII1.-19.X.2010): three live
trees in forest, 2 33, 7 9%, 1 tritonymph.

Cheiridiidae

Apocheiridium ferum (Simon, 1879)

Material examined: FIT (8.VIII.-23.VIII.2011): one live
tree in forest, 4 38,2 92. FIT (8.VIII1.-23.VII1.2011): one live
solitary tree, 1 .

Cheliferidae

Chelifer cancroides (Linnaeus, 1758)

Material examined: FIT (17.V.-3.VI1.2010): one live tree
in forest, 1 . PT (3.VI.-28.V1.2010): one live tree in for-
est, 2 ¥9; one live solitary tree, 1 tritonymph. PT (6.VIIL.—
31.VII1.2010): one live tree in forest, 1 9. FIT (6.VIII.-31.
VIII.2010): one live tree in forest, 1 2. FIT (5.V.-2.V1.2011):
one live solitary tree, 1 2. PT (20.VI.-11.VIL.2011): one live
solitary tree, 1 deutonymph. PT (11.VI1.-8.VII.2011): one
live solitary tree, 1 deutonymph, 1 protonymph.

Chernetidae

Chernes habnii (C.L. Koch, 1839)

Material examined: PT (21.IV.-17.V.2010): one live tree in
forest, 1 tritonymph. FIT (3.V1.-28.V1.2010): one live soli-
tary tree, 1 %.

Dendrochernes cyrneus (L. Koch, 1873)

Material examined: FIT (17.V.-=3.V1.2010): one live tree in
forest, 1 . FIT (3.VI.-28.V1.2010): one live tree in forest, 1
?.FIT (4.X.-19.X.2010): one live solitary tree, 1 3.

Allochernes wideri (C.L. Koch, 1843)

Material examined: PT (21.IV.-17.V.2010): one live tree in
forest, 13,1 %, 3 tritonymphs. PT (16.VIL.—6.VII1.2010): one
live tree in forest, 2 33,1 2.







