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Abstract

KOSULIC ONDRE], HULA VLADIMIR. 2014. A Faunistic Study on Spiders (Araneae) from Vineyard
Terraces in the Municipalities of Morkiivky and Muténice (South Moravia, Czech Republic). Acta
Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 62(1): 137-154.

Records of spiders of the vineyard terraces from the vicinity of the villages Morkiivky and Muténice
Jesli¢ky (South Moravia, Czech Republic) are published in the presented work. Spiders were collected
by pitfall traping during 30 April - 28 October 2011 and by day and night sweeping of herb vegetation
in different dates of 2011. In total 2719 individuals were collected, and identified as 139 species of
23 families. Eighteen species listed in the Red List of threatened species in the Czech Republic were
recorded. In vineyard terraces in the vicinity of Morktivky, 12 threatened species (CR - 2 species, EN
- 3 species, VU - 7 species) were found altogether. In the vineyard terraces at Muténice, we found
13 threatened spider species (CR - 2 species, EN - 6 species, VU - 5 species). The most significant
findings are Alopecosa solitaria (Herman, 1879), Cheiracanthium pennyi O.P.-Cambridge, 1873; Dipoena
coracina (C. L. Koch, 1837); Dysdera hungarica Kulczynski, 1897; Eresus kollari Rossi, 1846; Euryopis
quinqueguttata Thorell, 1875; Sibianor tantulus (Simon, 1868) and Haplodrassus minor (O.P.-Cambridge,
1879). Besides of these threatened species, we discovered rich spectra of rare spiders related to the
well preserved xeric grasslands. Our faunistic results indicate that artificial habitats, such as vineyard
terraces, are important refuges for wide spectra of xerothermophilous spiders.

Keywords: spiders, faunistics, artificial habitats, agriculture, vineyard terraces, South Moravia, Czech
Republic

INTRODUCTION

Vineyard terraces were formed in a period of so
called agricultural intensification (from 1950s to
1980s), when the xeric slopes and grasslands were
transformed for the production of grapes and fruits.
Their steepness, thermal potential and basic loessial
substrate resulted in initiation of the succession on
the terraces and creating microclimatic conditions
suitable for rare steppe species. Nowadays, the
important question is whether artificial man-made

habitats - like studied terraces — may partially act
as the refuges and/or substitute habitats for rare
species of disappearing seminatural and natural
locations (Bene3 et al., 2003; Tropek et al., 2010).
Although araneofauna in the Czech Republic is
well explored (Buchar & Ruzicka, 2002; Ruzicka
& Buchar, 2008), vineyard habitats and adjacent
terraces were generally rather neglected by
arachnologists. Despite the fact that agriculture
habitats have been studied in several researches
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very well (Miller, 1974; Pekér et al., 1997; Pekar &
Kocourek, 2004; Horakova, 2005; Pekar, 2005; Hula
et al., 2012), vineyard terraces were not studied or
faunistic data were never published. The situation
becomes favourable since beginning of the 21st
century. Bryja et al. (2005) published faunistic data
from vineyards and adjacent slopes from Pilava
region and mentioned presence of several rare
species of spiders related to xerothermic slopes of
vineyard terraces. From Slovakia, arachnofauna
research from the vineyards located in the vicinity
of Svity Jur near Bratislava was performed (Gajdo3
& Dankaninova, 2010). Nowadays, there are rising
up some researches which mention presence and
ecological characteristics of rare and endangered
spider species from vineyard terraces in Southern
Moravia (Hula et al., 2009; Koguli¢ et al., 2011; Ko3uli¢
& Hula, 2013).

In this contribution, continuing to the work
of Ko3uli¢ & Hula (2013), we present the first
records of spiders from the vineyard terraces in
the municipalities of the villages of Morktivky and
Muténice. Among them, we mention and discuss
rare and remarkable spider species found in the
explored area.

MATERIALAND METHODS

Description of study area and sites

The study area falls within the South Moravian
Region: Districts of Bfeclav and Hodonin which
occupy the southernmost part of Moravia. This area
belongs to the Pannonian biogeographical province
which hosts the best examples of thermophilous
fauna and flora of the Czech Republic (Mackov¢in
etal., 2007).

The study sites of vineyard terraces are located
in the vicinity of the villages of Morktvky and
Muténice. Terraces in Morkavky (Fig. 1) are
situated 1000m to the northeast from the village
(GPS 48°58'17"N, 16°52’15"E, faunistic square
7067, Pruner & Mika, 1996). The vineyard is under
integrated way of the pest management and its
total area is 24,31 ha. Vineyard terraces in Muténice
(Fig. 2) are situated 2000m to the northwest from the
village (GPS 48°5540"N, 17°0’42"E, faunistic square
7068, Pruner & Mika, 1996). As well as in Morktivky,
the vineyard is under integrated way of the pest
management and its total area is 17,94 ha. All sites
are faced to the south-southeast, south, or south-
southwest and have similar wide of slopes with
different age of the origin.
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1: Marked border of the vineyard terraces in Morkiivky with a location on the grid map of the Czech Republic (www.mapy.cz)
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method). (www.mapy.cz)

Collecting of material

Pitfall traps were used as a primary collecting
method supplemented by day and night sweeping
of herb vegetation. Traps were filled with 4%
formaldehyde solution as a killing and preserving
agent. We have chosen four lines of three pitfall
traps in each of the examined localities. Two lines
were placed on the slopes with a disturbed grass
turf and sparse vegetation (Plot 1 and Plot 3). Other
two lines were placed on the relatively overgrown
slopes with continuous vegetation cover (dense
grass turf) (Plot 2 and Plot 4). Pitfall traps were
situated on each plot in the centre of the slope and
in the lower and upper bottom of it (Figs. 3-4). The
traps were installed on 30 April 2011 and emptied at
regular monthly intervals from May to October 2011
(29 May, 30 June, 29 July, 26 August, 25 September
and 25 October). Sweeping of herb vegetation took
place alongside of the each of the plots (100 sweeps
in every plot) in distance of maximally 3 m from the
line of pitfall traps. We used this method in 2011 in
the following dates: day sweeping — 30 April, 24 May,
1 July, 30 July, 26 August, 25 September, 28 October;
night sweeping - 22 May, 5 July, 7 July and
23 August. After collection, the obtained material
was preserved in 70% ethanol.

Species classification

All spider material was determined to species
level by means of Miller (1971), Heimer & Nentwig
(1991), Roberts (1995), Nentwig et al. (2013).

Nomenclature and arrangement of families,
genera and species follow the most recent version
of the World Spider Catalog 14.0 (Platnick, 2013)

4: Locality Muténice. Position of collecting transects (white line — transect of three pitfall traps, red dashed line - area used for sweeping

except of the family Agelenidae where we follow the
work of Bolzern et al. (2013). Most of the species were
determined by the first author. Morphologically
complicated taxa were revised and determined by
the second author. Specimens of family Miturgidae,
Dysderidae and Eresidac were revised and
determined by Jan Dolansky (JD) and Milan Rez4&
(MR). Specimens of Zelotes gracilis were revised and
determination confirmed by Vit&zslav Bryja (VB).

All of the examined material is deposited in
the collection of Ondfej Ko3uli¢. For each of the
recorded species the following characteristics
(according to Buchar & Ruzicka, 2002; Ruzitka &
Buchar, 2008; Rtizi¢ka, 2005) are mentioned:

Originality of habitat: C (climax preferences),
SN (seminatural habitats)), D (disturbed),
A (artificial); Thermopreference: T (thermophilous),
M (mesophilous), O (oreophilous); Occurrence
level: VA (very abundant), A (abundant), S (scarce),
R (rare), VR (very rare); Conservation status: CR
(critically endangered), EN (endangered), VU
(vulnerable), LR (lower risk).

The abbreviations of protected locations and
collecting methods are as follows: PLA (Protected
Landscape Area), NNR (National Nature Reserve),
NNM (National Nature Monument), NR (Nature
Reserve), NM (National Monument); pt (pitfall
trapping), ds (day sweeping), ns (night sweeping).

RESULTS AND DISCUSSION

Atotal of 2719 specimens of spiders were collected,
representing 139 species from 79 genera and 23
families (Tab. I). Most species with a total number
of 1982 specimens (73%) were found using the
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1: Summary of species recorded. Explanations: Habitat preference: C (climax), SN (seminatural), D (disturbed), A (artificial);
Thermopreferences: T (thermophilous), M (mesophilous), O (oreophilous); Occurrence level: VA (very abundant), A (abundant), S (scarce),
R (rare), VR (very rare); Conservation status: CR (critically endangered), EN (endangered), VU (vulnerable). Bold means main preference,
bracket means minority preference.

Terraces Ecological indicators
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Dysderidae
Dysdera hungarica Kulczynski, 1897 2 2 VR C T CR
Mimetidae
Ero aphana (Walckenaer, 1802) 2 R C T
Ero furcata (Villers, 1789) 7 VA C, SN T, M
Eresidae
Eresus kollari Rossi, 1846 3 R C T
Theridiidae
Asagena phalerata (Panzer, 1801 23 3 A C,SN T,M,O
Dipoena coracina (C. L. Koch, 1837) 1 R C T EN
Enoplognatha ovata (Clerck, 1757) 14 6 A C,SN, D T,M
Enoplognatha latimana Hippa & Oksala, 1982 41 8 S SN,D T,M
Enoplognatha thorarica (Hahn, 1833) 10 12 A C, SN, D T, M
Episinus truncatus Latreille, 1809 9 S C,SN T
Euryopis quinqueguttata Thorell, 1875 3 38 R C T EN
Neottiura bimaculata (Linné, 1767) 3 7 VA C,SN, D T,M
Phylloneta impressa (L. Koch, 1881) 24 29 VA C,SN,D T,M,O
Robertus arundineti (O. P.-Cambridge, 1871) 6 8 A C,SN,D (T),M
Robertus lividus (Blackwall, 1836) 6 1 VA C,SN,D T,M,O
Steatoda albomaculata (De Geer, 1778) 23 1 R C M
Linyphiidae
Centromerus sylvaticus (Blackwall, 1841) 1 VA C,SN,D T,M,O
Diplostyla concolor (Wider, 1834) 20 84 VA C,SN T,M,O
Erigone atra Blackwall, 1833 2 15 VA C,SN,D T,M,O
Erigone dentipalpis (Wider, 1834) 3 7 VA C,SN,D T,M,O
Ipa keyserlingi (Ausserer, 1867) 13 13 R C T, (M)
Lepthyphantes leprosus (Ohlert, 1865) 1 VA C,SN,D (T),M
Linyphia triangularis (Clerck, 1757) 1 VA C,SN,D T, M
Meioneta rurestris (C. L. Koch, 1836) 6 11 VA C,SN,D T,M,O
Mermessus trilobatus (Emerton, 1882) 3 - - -
Micrargus herbigradus (Blackwall, 1854) 9 VA C,SN (T),M,O
Micrargus subaequalis (Westring, 1851) 2 A C,SN,D T,M
Ocedothorax apicatus (Blackwall, 1850) 2 VA C, SN, D T, M
Palliduphantes insignis (O. P.-Cambridge, 1913) 3 7 R C,SN T VU
Palliduphantes pallidus (O. P.-Cambridge, 1871) 2 8 VA C,N T, M
Pelecopsis radicicola (L. Koch, 1872) 1 A C,SN M, (O)
Silometopus elegans (O. P.-Cambridge, 1872) 1 S C M
Stemonyphantes lineatus (Linné, 1758) 1 A C,SN,D (T),M
Tenuiphantes alacris (Blackwall, 1853) 11 A C, SN M, O
Tenuiphantes cristatus (Menge, 1866) 1 VA C, SN M, (O)
Tenuiphantes flavipes (Blackwall, 1854) 4 5 VA C,N T, M

Tiso vagans (Blackwall, 1834) 1 A C,SN, (D) M, (O)
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Terraces Ecological indicators
o " .8 -
5 E 5% £¢% =% &%
= = A & TE 8
Walckenaeria atrotibialis O. P.-Cambridge, 1878 1 VA C, SN T, M, O
Walckenaeria capito (Westring, 1861) S C,SN M
Walckenaeria dysderoides (Wider, 1834) 1 VA C,SN (T), M
Tetragnathidae
Pachygnatha degeeri Sundevall, 1830 3 VA C,SN,D (T),M,O
Tetragnatha pinicola L. Koch, 1870 2 3 VA C,SN T,M
Araneidae
Agalenatea redii (Scopoli, 1763) 3 2 S C T,M
Avaneus diadematus (Clerck, 1757) 1 1 VA C,SN, D T, M
Araneus quadratus Clerck, 1757 2 VA C,SN (T),M
Argiope bruennichi (Scopoli, 1772) 7 59 A C,SN,D T,M
Hypsosinga albovittata (Westring, 1851) S C,SN T,M
Hypsosinga pygmaea (Sundevall, 1831) S C,SN M
Hypsosinga sanguinea (C. L. Koch, 1844) 2 A C,SN T,M
Mangora acalypha (Walckenaer, 1802) 31 19 VA C, SN, D T,M
Nuctenea umbratica (Clerck, 1757) 1 A C,SN,A (T))M
Lycosidae
Alopecosa accentuata (Latreille, 1817) 39 12 A C,SN T,M
Alopecosa cuneata (Clerck, 1757) 2 4 VA C,SN,D T,M,O
Alopecosa pulverulenta (Clerck, 1757) 15 VA C,SN,D T,M,O
Alopecosa solitaria (Herman, 1879) 3 48 VR C T EN
Aulonia albimana (Walckenaer, 1805) 20 29 A C,SN T, M
Pardosa agrestis (Westring, 1861) 21 74 VA SN, D T,M
Pardosa alacris (C. L. Koch, 1833) 3 1 S C,SN T,M
Pardosa bifasciata (C. L. Koch, 1834) 1 C T
Pardosa hortensis (Thorell, 1872) 8 4 C,SN, D T
Pardosa lugubris (Walckenaer, 1802) 3 VA C,SN,D T,M,O
Pardosa monticola (Clerck, 1757) 3 1 A C,SN (T), M
Pardosa riparia (C. L. Koch, 1833) 3 3 A C,SN T,M,O
Trochosa ruricola (De Geer, 1778) 20 VA C,SN, D T,M
Trochosa terricola Thorell, 1856 90 114 VA C,SN,D T,M,(O)
Xerolycosa miniata (C. L. Koch, 1834) 4 6 S C,SN T,M
Xerolycosa nemoralis (Westring, 1861) 11 15 VA C,SN T,M,O
Pisauridae
Pisaura mirabilis (Clerck, 1757) 3 12 VA C,SN,D M, (O)
Zoridae
Zoranemoralis (Blackwall, 1861) 5 A C,SN (T),M
Zora spinimana (Sundevall, 1833) 5 6 VA C,SN,D T,M,(O)
Agelenidae
Allagelena gracilens (C. L. Koch, 1841 4 A C,SN,(A) T,M
Tegenaria campestris (C. L. Koch, 1834) 3 1 S C,SN T, M
Eratigena agrestis (Walckenaer, 1802) 9 6 S C,SN, D T,M
Eratigena atrica (C. L. Koch, 1843) 2 A SN, A -
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Terraces Ecological indicators
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Hahniidae
Hahnia nava (Blackwall, 1841) 9 9 S C,SN T,M
Dictynidae
Dictyna arundinacea (Linné, 1758) 29 9 VA C,SN,D (T),M
Titanoecidae
Titanoeca schineri L. Koch, 1872 1 R C T VU
Miturgidae
Cheiracanthium campestre Lohmander, 1944 1 3 VR SN T
Cheiracanthium pennyi O. P.-Cambridge, 1873 14 40 VR C T CR
Cheiracanthium punctorium (Villers, 1789) 9 VR C T EN
Liocranidae
Agroeca cuprea Menge, 1873 7 S C T, M
Agroeca lusatica (L. Koch, 1875) 4 R C T VU
Scotina celans (Blackwall, 1841) R C T VU
Clubionidae
Clubiona neglecta O. P.-Cambridge 4 1 VA C,SN (T),M
Corinnidae
Phrurolithus festivus (C. L. Koch, 1835) 3 13 VA C, SN T, M
Phrurolithus pullatus Kulczynski, 1897 2 2 R C T
Zodaridae
Zodarion rubidum Simon, 1914 1 2
Gnaphosidae
Drassodes lapidosus (Walckenaer, 1802) 11 17 VA C,SN T,M
Drassodes pubescens (Thorell, 1856) 10 2 VA C, SN T, M
Drassyllus pracficus (L. Koch, 1866) 6 5 A C,SN T, M
Drassylus pumilus (C. L. Koch, 1839) 5 8 R C T, M
Drassylus pussilus (C. L. Koch, 1833) 11 16 A C,SN,(D) T,M
Gnaphosa lucifuga (Walckenaer, 1802) 75 41 S C T
Haplodrassus dalmatensis (L. Koch, 1866) 26 26 R C T VU
Haplodrassus kulezynskii Lohmander, 1942 3 5 C T
Haplodrassus minor (O. P.-Cambridge, 1879) 13 VR C,D (T, M) EN
Haplodrassus signifer (C. L. Koch, 1839) 64 83 VA C,SN,D T,M,O
Micaria dives (Lucas, 1846) 2 VR C T,M EN
Micaria formicaria (Sundevall, 1831) 11 7 R C,SN T, (M)
Micaria fulgens (Walckenaer, 1802) 5 5 A C,SN T,M
Micaria pulicaria (Sundevall, 1831) 6 5 VA C, SN T,M, O
Trachyzelotes pedestris (C. L. Koch, 1837) 15 4 S C,SN T, (M)
Zelotes electus (C. L. Koch, 1839) 2 6 S C, SN T,M
Zelotes gracilis (Canestrini, 1868) 32 VR C,SN T
Zelotes latreillei (Simon, 1878) 5 1 VA C,SN, D T, M
Zelotes longipes (L. Koch, 1866) 190 18 R C T, (M)
Zelotes pygmaeus Miller, 1943 48 27 R C T
Philodromidae
Philodromus aureolus (Clerck, 1757) 2 VA C, SN, D T, M
Philodromus cespitum (Walckenaer, 1802) 2 5 VA C,SN, D T,M
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Terraces Ecological indicators
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Philodromus collinus C. L. Koch, 1835 2 3 VA C,SN T,M,O
Thanatus arenarius Thorell, 1872 16 R C T
Tibellus maritimus (Menge, 1875) 2 R C, SN M
Tibellus oblongus (Walckenaer,1802) 17 142 S C,SN T,M
Thomisidae
Ebrechtella tricuspidata (Fabricius, 1775) S C,SN T, (M)
Misumena vatia (Clerck 1757) 4 VA C, SN T,M
Ozyptila atomaria (Panzer, 1801) S C,SN T, M
Ozyptila pullata (Thorell, 1875) 19 R C T VU
Ozyptila scabricula (Westring, 1851) 15 17 R C T,M
Synema globosum (Fabricius, 1775) 4 R C,SN T, M
Xysticus acerbus Thorell, 1872 2 1 R C T, M
Xysticus audax (Schrank, 1803) 3 VA C,SN (T),M, (O)
Xysticus cristatus (Clerck, 1757) 4 1 VA C,SN,D T,M,(O)
Xysticus kochi Thorell, 1872 8 1 A C,SN,(D) T,M
Xysticus striatipes L. Koch, 1870 24 8 R C T,M
Salticidae
Euophrys frontalis (Walckenaer, 1802) 1 A C,SN T,M
Evarcha arcuata (Clerck, 1757) 6 VA C,SN T,M
Evarcha laetabunda (C. L. Koch, 1846) 2 S C T,M
Heliophanus auratus C. L. Koch, 1835 2 3 S C, SN T,M
Heliophanus cupreus (Walckenaer, 1802) 9 10 A C,SN T,M
Heliophanus flavipes (Hahn, 1832) 13 18 A C T,M
Marpissa nivoyi (Lucas, 1846) 1 R C T VU
Pellenes nigrociliatus (Simon, 1875) 1 R C T VU
Phlegra fasciata (Hahn, 1826) 10 3 A C,SN T,M
Salticus scenicus (Clerck, 1757) 2 VA G, SN, A T,M
Sibianor tantulus (Simon, 1868) 1 1 - - -
Sitticus penicillatus (Simon, 1875) 2 R C, SN T VU
Synageles hilarulus (C. L. Koch, 1846) 1 R C T EN
Synageles venator (Lucas, 1836) 1 A C,SN, A T, M
Talavera aequipes (O. P.-Cambridge, 1871) 13 30 A C,SN T,M

method of pitfall traps. Using the sweeping method,
737 adult specimens belonging to 50 species were
collected. Out of these, however, 20 species were
not recorded using the pitfall traps. Logically, they
are especially web-building and arboreal spiders
belonging to the families Araneidae, Philodromidae
and Theridiidae. The overall composition of
araneofauna was on both localities very similar and
did not differ significantly. We recorded 108 species
of spiders (1249 specimens) in the vineyard terraces
around Morkutvky and 119 species of spiders (1470
specimens) from the terraces in Muténice. Six
species group among the unique rare species found
only in a separate location: Zelotes gracilis (Canestrini,

1868), Eresus kollari Rossi, 1846 and Thanatus arenarius
Thorell, 1872 - terraces in Muténice; Ozyptila
pullata (Thorell, 1875), Mermessus trilobatus (Emerton,
1882) and Synageles hilarulus (C. L. Koch, 1846)
- terraces in Morkavky. The highest number of
species among families belonged to Linyphiidae (24
species), Gnaphosidae (20 species) and Lycosidae
(16 species).

Three families were well-represented in terms of
specimens: Gnaphosidae (811 specimens - 30%),
Lycosidae (557 specimens - 20.5%), and Theridiidae
(276 specimens - 10.2%). The most abundant
species were Zelotes longipes (L. Koch, 1866),
Trochosa terricola Thorell, 1856 and Tibellus oblongus
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(Walckenaer, 1802). The first mentioned species
was found very abundant only in Morktvky with
total number of 190 specimens. On the other hand,
Tibellus oblongus was recorded in high abundances
only in terraces in Muténice, which is possibly
caused by an overgrown vegetation coverage creating
suitable conditions for this herbal layer inhabitating
species. The other most abundant species found
in the surveyed locations are the ground dwelling
spiders typical for xerothermal (natural as well as
disturbed) open habitats — Zelotes longipes (L. Koch,
1866) and Gnaphosa lucifuga (Walckenaer, 1802).
Further, we found rich composition of species
adapted to the modern agriculture landscapes
occurring in the various types of the disturbed
agroecosystems where the agrotolerant assemblages
of spiders are forming (Samu & Szinetar, 2002) -
Dictyna arundinacea (Linné, 1758), Pardosa agrestis
(Westring, 1861), Phylloneta impressa (L. Koch, 1881),
and another species typical for disturbed and man-
made habitats.

More than half of all species recorded are
known to be xerothermophilous (75 species). In
some cases, we noted very rare and rare species
restricted to well preserve open xeric grasslands.
These, especially epigeic, spiders prefer the initial
stages of succession here represented by slopes
of the terraces with sparse vegetation on barren
surfaces and not continuous vegetation cover.
These species were represented by Alopecosa solitaria
(Herman, 1879) (terraces in Muténice), Haplodrassus
dalmatensis (L.Koch, 1866) (scarce species at both
localities), Ozyptila pullata (Thorell, 1875) (terraces in
Morktivky), Thanatus arenarius Thorell, 1872 (terraces
in Muténice), Zelotes pygmaeus Miller, 1943 (abundant
at both localities) and Zelotes gracilis (Canestrini,
1868) (terraces in Muténice). The last mentioned
species, very rare Zelotes gracilis, was found in the
highest abundances (32 specimens) in comparison
with all findings from the Czech Republic (Riizitka
& Buchar, 2008). Besides these species restricted
to sparse vegetation on barren surfaces, we found
several regionally important rare species associated
with the later succession stages represented by
continuous vegetation cover with dense grass turfs
and the presence of shrubs — Agroeca lusatica (L. Koch,
1875) (terraces at both localities), Cheiracanthium
pennyi O.P.-Cambridge, 1873 (abundant occurrence
at both localities), Cheiracanthium punctorium (Villers,
1789) (abundant in Muténice) and Xysticus striatipes
L. Koch, 1870 (scarce occurrence at both locations).

The discovery of a bioindicative significant
species Eresus kollari is a very interesting finding. We
found three adult males in the sparse vegetation-
slopes of the terraces in Mut&nice. This species
is restricted to well preserve xeric grasslands and
shrubs (Reza¢ & Kubcovd, 2002), thus our finding
belongs to the first records of this species from an
artificial habitat such as the vineyard terraces. At the
same location, we discovered several specimens of
avery rare endangered gnaphosid Haplodrassus minor
(O.P-Cambridge, 1879). This species is recorded

from salt marshes (Miller & Buchar, 1977; Majkus
& Svatori, 1995) and limestone quarries in Bohemia
(Ktirka, 1999; Ktrka et al., 2010) and Moravia (Hula
& Stastnd, 2010). From these findings, it seems that
Haplodrassus minor is preferring artificial habitats
with occasional small scale disturbances (Ktirka,
2000; Tropek & Konvicka, 2008).

The indication of an invasive species Mermessus
trilobatus in the terraces near Morkavky is another
important contribution to faunistics. Within the
Czech Republic, it was discovered for the first time
in 2007 (Dolansky et al., 2009), and since then it has
gradually spread and is found in new territories
and locations within the whole Czech Republic
(Hula, unpubl.; Rezni€ek, 2012). Mermessus trilobatus
is able to successfully spread in the air (by the so
called ballooning). It is able to colonize suitable sites
throughout the territory of the Czech Republic soon
(Dolansky et al., 2009) just like its related species
from the same family, Ostearius melanopygius (O. P-
Cambridge, 1879) (Ruzicka, 1995).

Concerning the Red List of threatened species
in the Czech Republic (Rtizicka, 2005), 18 species
belonging to categories CR (critically endangered),
EN (endangered) and VU (vulnerable) were found.
These species include the following: CR - Dysdera
hungarica Kulczynski, 1897 and Cheiracanthium
pennyi O.P-Cambridge, 1873; EN - Alopecosa solitaria
(Herman, 1879), Dipoena coracina (C. L. Koch, 1837),
Euryopis quinqueguttata Thorell, 1875, Haplodrassus
minor  (O.P-Cambridge, 1879),  Cheiracanthium
punctorium (Villers, 1789), Micaria dives (Lucas,
1846) and Synageles hilarulus (C. L. Koch, 1846);
VU - Agroeca lusatica (L. Koch, 1875), Haplodrassus
dalmatensis (L. Koch, 1860), Palliduphantes insignis
(O. P-Cambridge, 1913), Marpissa nivoyi (Lucas,
1846), Ozyptila pullata (Thorell, 1875), Pellenes
nigrociliatus (Simon, 1875), Scotina celans (Blackwall,
1841), Sitticus penicillatus (Simon, 1875) and Titanoeca
schineri L. Koch, 1872.

The rich findings of regionally and faunistically
significant species support the hypothesis that the
studied vineyard terraces and their slopes can act as
arefuge and a substitute habitat for steppe and forest
steppe species, which almost disappeared from
central Europe during the long-term agriculture
intensification (Schuch et al, 2013). Suitable
conditions of vineyard terraces (steep slopes with
exposed substrate, low vegetation structure, sparse
vegetation coverage) enable to occur many rare
endangered species. In congruence with current
knowledge, these species largely depend to the
steppes formed on loessial soils only in Moravia
(Buchar & Ruizi¢ka, 2002; Rtzi¢ka & Buchar, 2008;
Bryja et al., 2005, Kosuli¢ & Hula, 2013). Comments
and reported findings of the individual specimens
of rare regionally important species are listed below
in an annotated list.
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Annotated list of significant species

Dysderidae

Dysdera hungarica Kulczynski, 1897

A very rare species distributed exclusively in the
warmest parts of Southern Moravia (Reza¢ & Bryja,
2002). Its findings are reported from warm habitats
in rugged areas of Podyji, Pdlava, Pouzdfany Forest-
Steppe, Dunajovice Hills and from around Brno
(Obfanské stran NM, Kavky NM) (Rezag, 2011).
From Bohemia, only one finding of an isolated
population in extensive apple orchard at Prague-
Ruzyné€ has been reported. The spider was probably
brought here by aman (Reza¢, 2011). In the surveyed
locations, it was recorded only in the slopes with
sparse vegetation. Kosuli¢ & Hula (2013) confirmed
this species in the vineyard terraces around Pélava
region.

Data: Morkuvky, 30. 4.-29. 5. 2011: plot 3, pt, 19;
det. MR; 29. 5.-30. 7. 2011: plot 1, pt, 19; det. MR;
Muténice, 29. 5.-30. 6. 2011: plot 3, pt, 19, det. MR;
30.6.-30.7.2011: plot 1, pt, 12, det. MR.

Eresidae

Eresus kollari Rossi, 1846

A rare species restricted to xeric grasslands. Due
to its longevity and strict relation to xerothermal
habitats, it is a significant species indicating a nature
conservation value of the habitats. Findings have
beenrecorded mainly in the Czech thermophyticum
— Cesky kras PLA, Ceské stiedohoii PLA, and in
the vicinity of Prague (Ruzitka & Buchar, 2008).

In Moravia, it is often found at xerothermal sites of
Péilava PLA, Bzenec, Pouzdiany and Moravian Karst
(Reza¢ & Kubcovi, 2002). The first record of this
species from the artificial habitat such as vineyard
terraces.

Data: Muténice, 30. 7.-26. 8. 2011: plot 1, pt, 1J;
det. MR; 26. 8. 2011-25. 9. 2011: plot 1, pt, 13; det.
MR; 25.9.2011-28. 10.2011: plot 1, pt, 13; det. MR.

Theridiidae

Dipoena coracina (C. L. Koch, 1837)

A rare species which occurs mainly in dry to very
dry habitats, such as rocky steppes and various
xerothermic grasslands. From a historical point
of view, only a few records are known from the
Mohelno Serpentine Steppe NNR and Ricky by
Prof. Miller (Kurka, 2003). Confirmed by Bryja et al.
(2005) recently, who suggested an association of
the species with habitats had arisen on sandy soil.
Kuarka et al. (2010) report more findings from rock
steppes in the Bohemian Karst Protected Landscape
Area. We found one specimen in habitat with sparse
vegetation at terraces near Muténice. The fourth
record of this remarkable species in South Moravia
(Fig. 5)

Data: Muténice, 25.9.-30. 6. 2011: plot 1, pt, 1J.

Euryopis quinqueguttata Thorell, 1875

A very rare species related to the well preserved
xeric grasslands and rock steppes. Miller (1947)
reported findings from the NNR Mohelno
serpentine steppe, but the finding was not confirmed
later by Buchar (1997), who conducted research
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5: Distribution of Dipoena coracina in the Czech Republic (red dot - locality Muténice)
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6: Distribution of Euryopis quinqueguttata in the Czech Republic (ved dot - location Muténice)

here in 1993-1995. Bryja el al. (2005) report several
findings in the Lower Morava Biosphere Reserve
around Pdlava region. Hula et al. (2009) and Ko3uli¢
etal. (2011) point out the link to the empty shells of
land snails of the genus Xerolenta used by specimens
for hibernation during the winter months. This
species was found as relatively abundant in terraces
in Muténice in all study plots. The finding in the area
of vineyard terraces in Muténice belongs among the
first information for 7068 faunistic square (Fig. 6).

Data: Morktivky, 30. 6.-30. 7. 2011: plot 2, pt,
1419; 30. 7.-26. 8. 2011: plot 2, pt, 19; Muténice,
30. 4.-29.5.2011: plot 2, pt, 3349; plot 3, pt, 3J; plot
4, pt, 2319; 29. 5.-30. 6. 2011: plot 3, pt, 143 2; plot
4, pt, 39; 30. 6.-30. 7. 2011: plot 1, pt, 3¢19; plot 2,
pt, 2829; Muténice, 30. 7.-26. 8. 2011: plot 1, pt, 24}
plot 2, pt, 5329; plot 3, pt, 13.

Lycosidae

Alopecosa solitaria (Herman, 1879)

A very rare relict species of xeric shrubs and
grasslands. Tt prefers xerotherm habitats without
trees and with sparse vegetation. Only few findings
recorded (Bryja et al, 2005), however, more
abundant presence in suitable xeric habitats of
South Moravia can be assumed. Individual findings
are published from rather small Nature Reserves
in the district of Breclav (Ko3uli¢ & Hula, 2011a,
2011b). Other localities of its occurrence include
Krumlov-Rokytnd Conglomerates (Bryja, 2002).
Alopecosa solitaria formed a dominant component of
local araneofauna on terraces near Mut&nice. The

first record of this species for grid mapping square
7068 (Fig. 7).

Data: Morkutvky, 26. 8.-25. 9. 2011: plot 3, pt,
1J; 26. 8.-25. 9. 2011: plot 3, pt, 1J; plot 4, pt, 13;
Muténice, 30. 4.-29. 5. 2011: plot 3, pt, 39; 29. 5.-
30.6.2011: plot 3, pt, 59; 26.8.-25.9.2011: plot 1, pt,
43; plot 2, pt, 103; plot 3, pt, 6319; plot 4, pt, 5329;
25.9.-28. 10. 2011: plot 1, pt, 5J; plot 2, pt, 4312;
plot 3, pt, 24.

Miturgidae

Cheiracanthium pennyi O. P-Cambridge, 1873

A very rare thermophilic species. Within the
Czech Republic, it is reported only from southern
Moravia. Historically, two males are known from
Pouzdianskd step-Kolby NNR in the 1960s by
Prof. Miller (Ktrka, 1996). Dolansky (2011) reported
several findings from different xeric grasslands in
south Moravia. Hula et al. (2009) mentioned a link to
the empty shells of land snails of the genus Xerolenta
used by subadult specimens for hibernation during
the winter months. We discovered this species as
very abundant on terraces in Muténice. Several
adult specimens were also found on terraces in
Morkévky. Ko3uli¢ & Hula (2013) also found adult
specimens in vineyard terraces around Pélava
region. From our results, vineyard terraces seem to
be a suitable habitat for this ecologically significant
spider species.

Data: Morkavky, 7. 5. 2011: plot 4, ds, 13, det. JD;
22.5.2011: plot 2, ns, 39, det. JD; plot 4, ns, 29, det.
JD; 24. 5. 2011: plot 3, ds, 1819, det. JD; plot 4, ds,
1d, det. JD; 5. 7. 2011: plot 1, ns, 12, det. JD; plot
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7: Distribution of Alopecosa solitaria in the Czech Republic (red dot - location Muténice)
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8: Distribution of Haplodrassus minor in the Czech Republic (red dot - location Muténice)

2, ns, 39, det. JD; plot 3, ns, 19, det. JD; Muténice, 1,ns,7?,det.JD;plot 3,ns, 19, det. JD; plot 4, ns, 39,
22.5.2011: plot 1,ns, 1319, det. JD; plot 2,ns, 5339,  det. JD; 30. 6.-30.7.2011: plot 1, pt, 19, det. JD.

det. JD; plot 3, ns, 73, det. JD; plot 4, ns, 24, det. JD; Cheiracanthium punctorium (Villers, 1789)
24.5.2011: plOt 2,ds,2419,det.JD; 1.7.2011: plOt 1, An expansive species occurring in xerotherm
ds, 4%, det. JD; plot 3, ds, 2, det. JD; 7.7. 2011: plot  meadows as well as in wet habitats. According to
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Buchar & Rtzi¢ka (2002) and Bryjaetal. (2005), a very
rare species with only a few records from various
xeric grasslands. In the area of the Czech Republic
species has expanded since the beginning of the 20"
century. It is moderately thermophilic, now known
from southern Moravia, Ceské stredohoii Mts. and
some parts of Polabi (Dolansky, 2011). It was found
as an abundant species in terraces in Muténice
where was detected especially in July to August
by sweeping method. Due to the rapid expansive
spreading and occuring in more disturbed habitats,
we suggest reassessment of the conservation status
of this species.

Data: Muténice, 30. 7. 2011: plot 1, ds, 1%9;
23. 8.2011: plot 1, ns, 39; plot 2, ns, 29; plot 4, ns,
19;25.9.2011: plot 1, ds, 29.

Gnaphosidae

Haplodrassus minor (O. P.-Cambridge, 1879)

Avery rare species found on salt marshes (Majkus
& Svatori, 1995), in limestone quarries (Hula &
Stastnd, 2010; Karka, 2000; Kuarka et 4l., 2010), in
field on sandy soil grassland (Hula, Niedobovd &
Sefrovd, in press), in protected grassland (NM Terasy
- Vinohradné near Praksice, Majkus, 2005), in a field
or in steppe protected area (Buchar & Ruizicka,
2002). An interesting record which confirmed
affinity to the artificial-disturbed habitats. Tt is
possible that this species needs special conditions
(sparse vegetation, barren surfaces) maintained by
small scaled disturbances in this kindof biotopes.
The finding in the area of vineyard terraces in

Muténice belongs to the first information for 7068
faunistic square (see Fig. 8).

Data: Muténice, 30.4.-29.5.2011: plot 1, pt, 1319;
plot 2, pt, 3319; plot 4, pt, 53; 29. 5.-30. 6. 2011:
plot4, pt, 22.

Micaria dives (Lucas, 1846)

A very rare species occurring among grass
and stones on steppes and forest-steppes. From
a historical point of view, only a few records from
Southern Moravia are known from the Czech
Republic (Miller, 1947; Karka, 1994; Buchar, 1997).
Recently confirmed by Bryja et al. (2005) and Ko3uli¢
& Hula (2013). We found two specimens by pitfall
trapping in vineyard terraces in Muténice. The first
record of this species for grid mapping square 7068
(Fig. 9).

Data: Muténice, 30. 4.-29. 5. 2011: plot 3, pt, 13;
29.5.-30.6.2011: plot 3, pt, 12.

Zelotes gracilis (Canestrini, 1868)

A very rare species recorded from the Czech
Republic quite recently (Bryja et al., 2005). According
to Rtizicka & Buchar (2008), a species inhabiting
south faced abandoned vineyards, rock steppes and
open sands in pine forests mostly in Pélava region.
However, it has not been detected in the area in
Palava by previous researches of vineyard terraces
(Ko3uli¢ & Hula, 2013). Also, one unpublished
finding is known from Bilé Karpaty PLA (Hula, 2008).
From neighbouring countries, this species is known
only from Slovakia (Gajdos et al., 1999). A very small
gnaphosid spider distinctive by morphological
differences from related Zelotes pygmaeus. The finding
of Z. gracilis on the vineyard terraces in Muténice is
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9: Distribution of Micaria dives in the Czech Republic (red dot - location Muténice)
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10: Distribution of Zelotes gracilis in the Czech Republic (red dot - location Muténice)
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11: The provisional distribution map of Sibianor tantulus in the Czech Republic (red dots — location Morkiivky and Muténice). The
species seems to be more common and there will be more localities (Hula, in prep.).

the sixth finding in the Czech Republic and it greatly Data: Muténice, 29. 5.-30. 6. 2011: plot 1, pt, 5329,

enriches faunistic information and the distribution  det. VB; plot 2, pt, 2839, det. VB; plot 3, pt, 29,

(Fig. 10) of this very rare thermophilic species. det. VB; plot 4, pt, 4359, det. VB; 30. 6.-30. 7. 2011:
plot1, pt, 29, plot2, pt, 53; plot 4, 141%.
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12: Distribution of Synageles hilarulus in the Czech Republic Republic (red dot - location Morkiivky)

Salticidae

Sibianor tantulus (Simon, 1868)

This species is reported from the territory of
the Czech Republic only once (Maco3ska stran,
Moravsky Kras PLA — Niedobova et al., 2011). The
species has a trans-Palaearctic temperate range, from
France to central Mongolia, although in Europe, the
species had previously been collected only in Poland
(Logunov, 2000), Germany (Blick et al. 2004), Greece
(Bosmans & Chatzaki, 2005), France (Le Peru, 2007),
Slovakia (Franc & Korenko, 2008), Caucasus (Otto
& Tramp, 2011) and Spain (Farrdandez et al., 2006).
It seems that species is scarce in thermophilic
regions of the Czech Republic (Hula, pers. obs.). The
whole genus Sibianor needs a revision in the Czech
Republic. We found three adult specimens in both
studied localities (Fig. 11).

Data: Morktivky, 30. 6.-30. 7. 2011: plot 1, pt, 12;
25.9.-28. 10. 2011: plot 1, pt, 14; Muténice, 30. 7.—
26.8.2011: plot 2, pt, 12.

Synageles hilarulus (C. L. Koch, 1846)

A rare species occurring among grass on rock
steppes and open xeric grasslands. Majority of the
faunistic squares with occurrence of this species
are in Moravia (Bryja et al., 2005; Koguli¢ & Hula,
2013), while in Bohemia, there is only one record
from Prokopské udoli valley in Prague (Karka et al.,
2007). Our finding is the first record for the area of
the faunistic square 7067 (terraces in Morktvky) and
significant information of the extension of this rare
thermophilic jumping spider (Fig. 12).

Data: Morkuivky, 30.4.2011: plot 1,ds, 19.

SUMMARY

This paper provides information about spiders of the vineyard terraces around the villages of
Morkuavky and Muténice, which are situated in the Hodonin and Bfeclav districts in South Moravia,
Czech Republic. Spiders were collected by pitfall trapping and by day and night sweeping of the
herb vegetation in 2011. A total number of 2719 adult specimens of spiders were collected. Out of
this number, 139 species from 79 genera and 23 families were determined. According to the number
of species collected, the families Linyphiidae and Gnaphosidae were dominant in epigeon and
family Araneidae and Theridiidae were dominant in higher vegetation. Eighteen species listed in
the Red List of threatened species in the Czech Republic were discovered. In vineyard terraces in
the vicinity of Morkuvky, 12 threatened species (CR - 2 species, EN - 3 species, VU - 7 species) were
found altogether. In the vineyard terraces in Muténice, 13 threatened spider species were found
(CR - 2 species, EN - 6 species, VU - 5 species). The crucial records are as follows: Alopecosa solitaria,
Dysdera hungarica, Euryopis quinqueguttata, Cheiracanthium pennyi, Dipoena coracina, Haplodrassus minor,
Synageles hilarulus and Zelotes gracilis. Some of the species collected are of Pannonian origin, reaching
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the northern limit of their distribution range in this region. In total, we found a rich spectrum of the
thermophilic species living only in the undisturbed steppe habitats and other small xerothermic
areas that are gradually disappearing from the landscape of Southern Moravia. From our findings
of rare and endangered spider species, we hypothesise that vineyard terraces are significant refuge
for xerothermophilous spiders in an intensively used agriculture landscape of South Moravia in the
Czech Republic. To prevent losses of rare and endangered xeric species, we suggest some small scaled
agriculture interventions to preserve different succession stages and thus retain important diversity
of microhabitats.

Acknowledgement

The authors would like to thank Jan Dolansky (East Bohemian Museum, Pardubice), Milan Reza¢
(Crop Research Institute, Prague) and Vit&€zslav Bryja (Masaryk University, Brno) for the determination
and revision of some taxonomically difficult spider species. We also would like to thank Zden&k
Lasttivka (Mendel University, Brno) and two referees for useful comments and improving the text
of the paper during the review process. For the help with collecting of spiders, we gratefully thank
Pavel Machéii, Tamara Mifkova and Vojtéch Kubik. Access to the vineyard terraces was kindly granted
by the following companies: Agros Ltd. (Morkiivky) and Livi Chytil Ltd. (Mut&nice). This study was
financially supported by the Internal Grant Agency of Mendel University (IGA TP6/2013 “Diverzita,
dynamikaaochranaantropogenné podminénych habitatt - moZnosti zpomaleni tstupu biodiverzity
pii zachovani produkénich i mimoprodukénich funkei krajiny”) and European Social Fund and the
state budget of the Czech Republic, Project Indicators of trees vitality Reg. No. CZ.1.07/2.3.00/20.0265.

REFERENCES

BENES, J., KEPKA, P. and KONVICKA, M., 2003:
Limestone quarries as refuges for European
xerophilous butterflies. Conserv. Biol,, 17, 4: 1058—
1069.ISSN 1523-1739.

BLICK, T, BOSMANS, R., BUCHAR, J., GAJDOS, P,
HANGGI, A., VAN HELSDINGEN, P, RUZICKA,
V., STAREGA,W. and THALER, K., 2004: Checkliste
der Spinnen Mitteleuropas. Checklist of the spiders
of Central Europe. (Arachnida: Araneae). Version 1.
December 2004. Available online at: http://www.
arages.de/checklist.html#2004_Arancae (Accesed
25.ix.2013).

BOLZERN, A., BURCKHARDT, D. and HANGGI,
A., 2013: Phylogeny and taxonomy of European
funnel web spiders of the Tegenaria—Malthonica
complex (Araneac: Agelenidae) based upon
morphological and molecular data. Zoological
Journal of the Linnean Society, 168, 4: 723-848. ISSN
1096-3642.

BOSMANS, R. and CHATZAKI, M., 2005:
A catalogue of the spiders of Greece. Newsletter
Belg. Arachn. Soc., 20, 2: 1-126. ISSN 0774-7225.

BRYJA, V,, 2002: Pavouci (Araneida) Rokytenskych
slepencti. Pfirod. Sbor. Zdpadomorav. Muz. Ttebic, 40:
19-31.ISSN 6505-8228.

BRYJA, V, SVATON, ], CHYTIL, J, MAJKUS,
Z., RUZICKA, V, KASAL, P, DOLANSKY, ],
BUCHAR, ], CHVATALOVA, I, REZAC, M,
KUBCOVA, L., ERHART, J. and FENCLOVA, 1.,
2005: Spiders (Arancae) of the Lower Morava
Biosphere Reserve and closely adjacent localities
(Czech republic). Acta Mus. Moraviae, Sci. Biol, 90, 1:
13-184.1ISSN 1211-8788.

BUCHAR, J., 1997: Zmé&ny ve slozeni arachnofauny
Mohelenské hadcové stepi v letech 1942 az 1995
(Changes in the composition of the arachnofauna

of the Mohelno serpentine stony steppe between
1942 and 1995). Pfirod. Shor. Zdpadomorav. Muz.
Tiebi¢, 28: 1-28. ISSN 6505-8228.

BUCHAR, J. and RUZICKA, V., 2002: Catalogue of
Spiders of the Czech Republic. Praha: Peres, 351 p.
ISBN 80-86360-25-3.

DOLANSKY, J, 2011: Rozsifeni a stanovistni
naroky zép¥ednic rodu Cheiracanthium (Araneae,
Miturgidae) v Cesku. Distribution and habitat
preferences of spiders of the genus Cheiracanthium
(Araneae, Miturgidae) in Czechia. V¢ Sh. Pfir -
Prdce a studie, 18: 125-140. ISSN 1212-1460.

DOLANSKY, J., REZAC, M. and KURKA, A., 2009:
Mermessus trilobatus (Emerton, 1882) (Araneae,
Linyphiidae) - novy druh pavucenky v Ceské
republice. Mermessus trilobatus (Emerton, 1882)
(Araneae, Linyphiidae) — a new spider species in
the Czech Republic. V¢ Sh. Prir. - Prdce a studie, 16:
143-144.1SSN 1212-1460.

FERRANDEZ, M. A., MORANO, E., FERNANDEZ
DE CESPEDES, H. and CAMARGO, M., 2006:
Catalogo de las aranas (Araneae) de la comunidad
de Madrid. Graellsia, 62 (ntim. extraord.): 53-90.
ISSN 0367-5041.

FRANC, V. and KORENKO, S., 2008: Spiders
(Araneae) from the Pansky diel (Starohorské vrchy
Mts, Slovakia). Arachnol. Mitt., 36: 9-20.TSSN 1018-
4171.

GAJDOS, P, SVATON, J. and SLOBODA, K.
1999: Kataldg paviikov Slovenska. Bratislava: Ustav
krajinnej ekolégie Slovenskej akadémie vied,
337 p. ISBN 80-968120-2-5.

GAJDOS, P. and DANKANINOVA, L., 2010:
Epigeické paviky ve vazbe na vinohradnické
historické krajinné struktury (modelové tzemi
Svity Jur). In: Medzindrodnd vedeckd konferencia
doktorandov, mladijch vedeckjch a pedagogickijch
pracovnikov. Nitra: Faculty of Natural Sciences,



A Faunistic Study on Spiders (Araneae) from Vineyard Terraces in the Municipalities of Morktivky and Muténice ... 153

Constantine the Philosopher University, 201-209.
ISBN 978-80-558-0120-9.

HORAKOVA, J., 2005: Vybrané skupiny epigeické fauny
zdvrtii CHKO Moravsky kras a fejich antropogenni
ovlivnéni. MZLU v Brné. Ph.D. Thesis. MZLU v Brn¢,
Agronomicka fakulta, Ustav zoologie, rybaistvi,
hydrobiologie a v¢elafstvi, 248 pp.

HEIMER, S. and NENTWIG, W, 1991: Spinnen
Mitteleuropas: ein  Bestimmungbusch. Berlin und
Hamburg: Verlag Paul Parey, 544 p. ISBN 3-489-
53534-0.

HULA, V., 2008: Inventarizacni priizkum arachnofauny
PR Dolnonéméanské louky (Bilé Karpaty). Manuscript,
Deposited in CHKO Bilé Karpaty, 9 pp.

HULA, V,, KOSULIC, O. and STASTNA, P, 2012:
Spiders (Araneae) of selected sinkholes of
Moravsky kras Protected Landscape Area (Czech
Republic). Acta Univ. Agric. Silvic. Mendelianae Brun.,
60, 1: 57-69.ISSN 1211-8516.

HULA, V., NIEDOBOVA, J. and KOSULIC, O., 2009:
Overwintering of spiders in land-snail shells
in South Moravia (Czech Republic). Acta Mus.
Moraviae, Sci. Biol., 94, 1: 1-12. ISSN 1211-8788.

HULA, V.and STASTNA, P, 2010: Spiders (Araneida)
from the Lesni lom Quarry (Brno-Hady). Acta Univ.
Agric. Silvic. Mendelianae Brun., 58, 5: 191-202. ISSN
1211-8516.

KOSULIC, O. and HULA, V,, 2011a: Wolfspiders of
the eastern part of Hustopece bioregion. Acta Mus.
Moraviae, Sci. Biol., 96, 1: 29-40. ISSN 1211-8788.

KOSULIC, O. and HULA, V, 2011b: Arachnofauna
pfirodni rezervace Louky pod Kumstitem
(Ceska republika). Arachnofauna of Louky pod
Kumstitem Nature Reserve (Czech Republic).
Klapalekiana, 47, 3-4: 201-212. ISSN 1210-6100.

KOSULIC, O. and HULA, V, 2013: Rare and
remarkable spiders (Aranea) from vineyard
terraces in Pdlava region (South Moravia, Czech
Republic). Acta Univ. Agric. Silvic. Mendelianae Brun.,
61,3:663-676.1SSN 1211-8516.

KOSULIC, O., HULA, V.and NIEDOBOVA, J., 2011:
Affinity of rare species Cheiracanthium pennyi
and Ch. montanum (Araneae, Miturgidae) to land
snail shells - reason for poorly known ecology
in the Czech Republic? In: LUBIN, Y., et al. (eds)
26th ECA European Congress of Arachnology Israel,
3-8 September 2011, Book of Abstracts. Negev: Ben-
Gurion University of the Negev, Israel, pp. 136.

KURKA, A. 1994: Piehled druhéi pavoukt
(Araneida) ve sbirce Prof. F. Millera (Zoologické
sbirky pfirodovédeckého muzea - Néarodniho
muzea), ¢ast I. A survey of spiders (Araneida) in
Prof. F. Miller’s collection (Department of Zoology,
Museum of Natural History — National Museum),
Part 1. Cas. Ndr. Muz., Rada pfirodovéd., 163: 43-54.
ISSN 0139-9497.

KURKA, A., 1996: A survey of spider species
(Araneida) in Prof. F.  Miller's collection
(Department of Zoology, Museum of Natural
History, National Museum), Part II. Cas. Ndr. Muz.,
Rada prirodovéd., 165: 133-138.ISSN 0139-9497.

KURKA, A., 1999: Remarkable faunistic records of
four spider species (Araneae) from Bohemia and
Moravia. Cas. Ndr. Muz., Rada pfirodovéd., 168: 133~
134.ISSN 0139-9497.

KURKA, A. 2000: Sukcese arachnocenéz
v povrchovych vépencovych lomech v Ceském
krasu (pavouci — Araneae). Cesky kras, 26: 22-27.
ISSN 1211-1643.

KURKA, A., 2003: A survey of spider species
(Araneida) in Prof. F  Miller’s collection
(Department of Zoology, Museum of Natural
History — National Museum), Part VII: Theridiidae.
Cas. Ndr. Muz., Rada prirodovéd., 166: 133-140. ISSN
0139-9497.

KURKA, A., BUCHAR, J. and REZAC, M., 2007:
Pavouci (Araneae) Prahy. Spiders (Araneae) of
Prague city (Czech Republic). Natura Pragensis, 18:
5-126.

KURKA, A., BUCHAR, ], KUBCOVA, L. and
REZAC, M., 2010: Pavouci (Araneae) chranéné
krajinné oblasti Cesky kras. Spiders (Araneae) of
the Bohemian Karst Protected Landscape Area
(Czech Republic). Bohem. Cent., 30: 5-100. ISSN
0231-5807.

Le PERU, B., 2007: Catalogue et réparation des
araignées de France. Revue Arachnologique, 16:
1-469.ISSN 0398-4346

LOGUNOV, D. V, 2000: A redefinition of the
genera Bianor Peckham & Peckham, 1885 and
Harmochirus Simon, 1885, with the establishment
of a new genus Sibianor gen.n. (Araneae:
Salticidae). Arthropoda Selecta, 9, 4: 221-286. ISSN
0136-006X.

MACKOVCIN, P, JATIOVA, M., DEMEK, ],
SLAVIK, P, 2007: Brnénsko. (Brno region), p. 420
In: MACKOVCIN P. (ed.), 2007: Chranén4 tizemi
CR, svazek IX Brnénsko. (Protected areas of the
Czech Republic, Vol. IX). Brno, Praha: Agentura
ochrany prirody a krajiny CR a Ekocentrum Brno,
Praha, 932 pp.

MAJKUS, Z., 2005: Zdvérecénd zprdva inventarizacniho
arachnologického — vyzkumu 3 chrdnényjch  tizemt
Prirodniho parku Praksickd vrchovina: PP Terasy -
Vinohradné, PR Vrchové-Chrdsté, PR Rovnd hora. [Final
report from arachnological investigation of 3 protected
areas of Natural Park Praksickd vrchovina: NM Terasy-
Vinohradné, PR Vrchové-Chrdsté, PR Rovnd hora].
Manuscript, depon. in KrU Zlinského kraje.

MAJKUS, Z. and SVATON, J., 1995: Aranecida.
In: ROZKOSNY, R. and VANHARA, J. (eds),
Terrestrial Invertebrates of the Pélava Biosphere
Reserve of UNESCO 1. Folia Fac. Sci. Nat. Univ.
Masarykianae Brun., Biologia, 92: 35-50. ISSN 1210-
6100.

MILLER, F, 1947: Pavouci zvitena hadcoviich stept
u Mohelna. Archiv Svazu na vyzkum a ochranu
pfirody i krajiny v zemi Moravskoslezské 7. Brno:
Svaz navyzkum a ochranu p¥irody i krajiny v zemi
Moravskoslezské, 128 pp.

MILLER, F, 1971: R4d Pavouci — Araneida [Order
Spiders — Araneida], p. 51-306. In: DANIEL, M.



154

Ondpej Kosuli¢, Viadimir Hula

and CERNY, V,, (eds) Kli¢ zvifeny CSSR, dil IV [Key to
the fauna of Czechoslovakia IV]. Praha: CSAV, 604 pp.

MILLER, F,, 1974: Pavoudifauna fepnych poliv okoli
Chvalkovic a Nakla na Hané. Spider fauna of sugar
beet fields in the surroundings of Chvalkovice and
Naklo in Hand. Acta UPO, Fac. rer. nat. Biologica, 15,
Supplementum: 175-181.ISSN 1214-4681.

MILLER, F. and BUCHAR, ], 1977: Neue
Spinnenarten aus der Gattung Zelotes Distel und
Haplodrassus Chamberlin (Araneae, Gnaphosidae).
Acta Univ. Carolinae - Biologica, 1974, 4: 157-171.

NENTWIG, W,, HANNGTI, A., KROPF, C.and BLICK,
T., 2013: Spinnen Mitteleuropas/Central European
Spiders. An internet identification key. Available online
at: http://www.araneae.unibe.ch/ (accessed July,
2013).

NIEDOBOVA, ], HULA, V. and STASTNA, P, 2011:
Spiders (Araneida) from the slopes of Maco3ska
stran and Vilémovickd stran (Moravsky kras
Protected Landscape Area, Czech Republic). Acta
Musei Moraviae, Scientiae biologicae, 96: 1-27. ISSN
1211-8788.

PEKAR,S.,2005: Horizontal and vertical distribution
of spiders (Araneae) in sunflowers. Journal of
Arachnology, 33,2:197-204.ISSN 0160-8202.

OTTO, S. and TRAMP. S, 2011: Caucasian Spiders
- A faunistic Database on the Spiders of the Caucasus
(Version 2.0 Beta). Available online at: db.caucasus-
spiders.info/Area/152 (accessed 25.ix.2013).

PEKAR, S., PAVELA, R. and KURKA, A., 1997
Pavouci komerénich sadtl. AGRO ochrana a vjZiva
rostlin, 5, 11-12: 31-34. ISSN 1212-1800.

PEKAR, S. and KOCOUREK, F, 2004: Spiders
(Araneae) in the biological and integrated pest
management of apple in the Czech Republic.
Journal of Applied Entomology, 128, 8: 561-566. ISSN
1439-0418.

PLATNICK, N. I., 2013: The World Spider Catalog,
Version 14.0. American Museum of Natural History.
Available online at http://research.amnh.org/iz/
spiders/catalog. (accessed July 2013).

PRUNER, L.and MIKA, P,, 1996: Seznam obciajejich
¢asti v Ceské republice s &isly mapovych poli pro
sitové mapovani fauny. List of settlements in the
Czech Republic with associated map field codes
for faunistic grid mapping system. Klapalckiana,
Supplementum, 32: 1-175. ISSN 1210-6100.

ROBERTS, M., 1995: Spiders of Britain & Northern
Europe. London: Harper Collins Publishers,
383 pp. ISBN 0002199815.

RUZICKA, V,, 1995: The spreading of Ostearius
melanopygius (Araneae: Linyphiidae) through
Central Europe. Eur. J. Entomol., 92, 4: 723-726.
ISSN 1210-5759.

RUZICKA, V., 2005: Araneae (pavouci), p. 76-82.
In: FARKAC, J., KRAL, D., SKORPIK, M. [eds.]:
Cerveny seznam ohrozenych druhii Ceské republiky.
Bezobratli. (Red list of threatened species in the Czech
Republic. Invertebrates). Praha: AOPK CR, 760 pp.
ISBN 80-86064-96-4.

RUZICKA, V. and BUCHAR, J., 2008: Dodatek
ke katalogu pavoukd Ceské republiky 2001-2007.
(Supplement to the Catalogue of Spiders of the
Czech Republic 2001-2007). Sbornik Okresniho
muzea v Mosté, fada ptirodovédnd 29/30: 3-32. ISSN
1214-2573.

REZAC, M. and BRYJA, V., 2002: Dysdera hungarica
Kulczynski, 1897 (Araneae, Dysderidae), an
interesting new species for the arachnofauna of
the Czech Republic. Acta Mus. Moraviae, Sci. Biol.,
87,1:75-81.ISSN 1211-8788.

REZAC, M. and KUBCOVA, L., 2002: Roz3iFeni
pavoukt (Araneae) Celedi Atypidae, Eresidae,
Titanoecidae v Ceské republice. Klapalckiana, 38,
1-2:37-61.ISSN 1210-6100.

REZNICEK, M. 2012: Zjistovani druhového
a pocetniho zastoupeni pavoukd (Araneida)
v zdvrtech CHKO Moravsky kras. Brno:
MENDELU. Thesis. MENDELU, Agronomicka
fakulta, Ustav zoologie, ryba¥stvi, hydrobiologie
avcelaFstvi, 82 pp.

SAMU, F. and SZINETAR, C., 2002: On the nature of
agrobiont spiders. J. Arachnol., 30: 389-402. ISSN
0161-8202.

SCHUCH, S., WESCHE, K., SCHAEFER, M., 2012:
Long-termdeclineintheabundanceofleathoppers
and planthoppers (Auchenorrhyncha) in Central
European protected dry grasslands. Biol. Conserv.,
149, 1: 75-83. ISSN 0006-3207.

TROPEK, R. and KONVICKA, M. 2008: Can
quarries supplement rare xeric habitat in a
Piedmont region? Land Degrad. Dev., 19, 1: 104-
114.ISSN 1099-145X.

TROPEK, R.,KADLEC, T.,, KARESOVA, P, SPITZER,
L., KOCAREK, P, MALENOVSKY, L, BANAR, P,
TUF, I. H., HEJDA, M. and KONVICKA, M., 2010:
Spontaneous succession in limestone quarries
as an effective restoration tool for endangered
arthropods and plants. J. Appl. Ecol., 47,1:139-147.
ISSN 0021-8901.

Contact information

Ondfej Kosuli¢: ondra.kosulic@seznam.cz




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


