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Carabid beetles (Coleoptera, Carabidae) in the Thaya valley

Theresia Markut

Abstract

In the year 2010, ground beetles (Coleoptera, Carabidae) of open habitats were methodically assessed for the first
time in the Austrian part of the National Park (Thayatal). During the European Territorial Cooperation (ETZ)
project "Nature without borders - Priroda bez Hranic" at the Thaya valley (Lower Austria and South Moravia) 20
different sites of open habitats, including dry grasslands of different size, geology, vegetation cover and exposition
as well as meadows of different management, were sampled using pitfall traps. The survey contributes to basic
data of the invertebrate inventory in the National Park. Moreover it adds to existing data from standardised
samples in the forests of the Austrian part of the National Park taken in 2005 as well as sporadic collections since
1988 in different habitats of the Czech part of the National Park (Podyji).

Within the project, carabid species richness increased by 30 species in the Austrian part, including 5 species,
which were new for both National Parks along the border river Thaya. In total, one third of the Eastern-Austrian
Carabids (124 species) were listed in the Austrian part and 243 species have been listed in the Czech part of the
National Park.

The carabid species compositions of open habitats in National Park Thaya valley differ in dry grassland and
meadows. Moreover the different xerothermophilous species compositions on different dry grassland sites reflect
the typical small-scale distribution of diverse habitat-varieties in the National Park.

For a better understanding of dynamic processes over space and time, further research is necessary concerning
connectivity or disjunction of fragmented small scale habitats and their mobile (threatened) fauna elements.
Research synergies between arthropods and other taxa are possible.
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Introduction

The Inter-National Park Thayatal-Podvji protects the Thaya chasm near Hardegg in the north-eastern region
called “Waldviertel”, which is a colline zone in Lower Austria. The National Park Podyji was established on the
Czech side of the river in 1991 and is nearly 5 times larger than the Austrian part at the southern (right) river side.
With a size of 1330 hectares, the National Park Thaya Valley is the smallest of the Austrian national parks, but due
to its high biodiversity, it is a conservation area of international importance.

The huge number of plants, animals and habitats results from a special geology and geomorphology of the Thaya
Valley. The high biodiversity in the small area of the national park is also due to its location at a climatic border
between the harsh, humid climate in the west and the pannonian continental climate from in the east (drier and
warmer).

Since the establishment of the National Park Thaya Valley in the year 2000, scientific research boosted in the area
(WURTH-WAITZBAUER & UBL 2010) and was initially focussed on flora and vegetation (WRBKA et al 2001a, 2001b,
2006a, 2006b, 2010). Considering the huge diversity of evertebrates, only few taxa have been studied on the
Austrian riverside, which are so far land snails (REISCHUTZ 2010), crayfish (WURTH-WAITZBAUER & PEKNY 2010),
spiders (MARKUT et al. 2011, 2012), caddisflies-mayflies-stoneflies (HOLOVSKY 2011), grasshoppers (SACHSLEHNER,
in prep.), bugs (RABITSCH 2005), cicadas (KUNZ 2010), wild bees (NEUMAYER 2010) and ants (HARL 2010).

Within the large group of beetles, the carbabid beetles were selected as areliable bio-indicator for terrestrial
habitats. The carabids of the forests had been surveyed from WAITZBAUER et al. 2010. The aim of the presented
study was to add basic inventory data and to analyse carabid communities of different open habitats in terms of
conservation biology and zoogeography.

Methods

From April to October 2010, 20 sites were sampled (Table 1) using 3 pitfall traps on each site (plastic cups; 7cm
diameter; half-filled with ethylene glycol used as trapping and conservation liquid; sheltered with a transparent
plastic foil fixed with long nails). The selected sampling sites were dry grasslands (DG) and meadows (ME) within
the area of the Austrian part of the National Park Thaya Valley. They differ concerning geology, vegetation,
exposition, slope inclination, management, surrounding vegetation, distance to other open habitats and size. The
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Carabids were determined (MULLER-MOTZFELD 2004b) and ecological preferences as well as geographical
distributions of the species were taken from HURKA 1996, MULLER-MOTZFELD 20044, 2004b, MARGGI 1992 and
GAC 2009.

Table 1: Characteristics of the sampling sites. 'DG: dry grassland; ME: meadows (extensive use); 2Geologische Bundesanstalt Wien (2004);
3STEJSKAL 2011; 4WRBKA et al. 2001a, 2001b

. slope . .
site type' | field name eology? inclination | exposition base of | site field code
number | YP g 9y ] P topsoil code® vegetation”
1 DG Schwalbenfelsen Bitter gneiss 12-24 SW-SSW(-S) shallow A3 TV01
2 DG Fugnitztal Nord marble 25-33 SSE-S-SSW shallow A8 TD09
3 DG Hadl marble 18-20 SW medium Al4 TC02
4 DG Kreuzmaifd marble 22-24 SW-WSwW shallow Al4 TCO8
5 DG Reginafelsen calc-silicate gneiss 21-32 SW(-WSW) medium A7 TUO4
6 DG Meixnersteig calc-silicate gneiss 27-35 SSE shallow A7 TU10
7 DG Burgberg calc-silicate gneiss 25-30 SsSw \s/ﬁzlow Ad4 TUO1
8 DG Einsiedler_TR marble 0-10 WSW-W shallow Al7 TFO7
9 DG Ochsengraben calc-silicate gneiss 20-35 SSE ﬁgmto Al6 TGO1
10 DG Umlaufberg TR orthogneiss 25-35 SSW medium A23 TIO6
11 DG Steinerne Wand glrc;tr:[i?eto two-mica 18-30 ESE shallow A35 TN16

higher fluviatile right riverbank of
12 ME Rosenthal h +0 Fugnitz (slip-off deep A12 WEO1
sediments
slope)
. . former meander of
13 ME Fugnitzsee water logging, half-bog | +0 the river Fugnitz deep A9 WD10
. higher fluviatile left riverbank of
14 ME Fugnitzbrache sediments +0 Fugnitz (NO bank) deep All WDO01
N higher fluviatile right riverbank of .
15 ME Fugnitzwiesen sediments +0 Fugnitz (NO bank) medium A10 WC11
. - right riverbank of
16 ME Einsiedlerwiese hlgher fluviatile 10 (3-7) Thaya (S bank, slip- shall_ow to A18 WFO08
sediments medium
off slope)
u . higher fluviatile right riverbank of shallow to
17 ME Untere Barenmiihle sediments +0 Thaya (W bank) medium Al19 WF10
) higher fluviatile right riverbank of .
18 ME GroRBe Umlaufwiese sediments +0 Thaya (ONO bank) medium A25 wI10
. L orographisch rechtes
19 ME Wendlwiese 2:3 dr;;refrl:tl\snatlle +0 Thayaufer (WNW- deep A33 WKO05
Ufer, slip-off slope)
. . former meander of
20 ME Fugnitzsee 2 water logging, half-bog | +0 the river Fugnitz deep A9 WwD13
Results

In total, 584 individuals were caught and 66 carabid species were recorded (Table 2). 30 species are new records
for the Austrian part of the National Park, where in total 124 carabid species (+1 tiger beetle, Cicindelidae) are
known so far (WAITZBAUER et al. 2010, NARODNf PARK PODYJi 2011, MARKUT 2012, MARKUT et al. 2011, 2012). This
is approximately one third of the East-Austrian carabid fauna. In Narodni Park Podyji twice as much carabid
species have been recorded continually since 1991, namely 243 species (NARODNI PARK PODYJi 2011). Nevertheless,
5 species are new records for the whole international park (Agonum emarginatum, Harpalus luteicornis,
Olisthopus sturmii, Parophonus maculicornis, Pterostichus ovoideus).

Only 10 out of the 66 recorded species occur on both types of open habitats (dry grassland vs. extensive meadows)
so the two types are clearly separated from each other (Table 2, Figure 1). 30% of all sampled Carabid species are
xerothermic specialists and only few sites show a characteristic xerothermic coenosis (Figure 2). 12 species (=18%)
of all sampled species are forest species and occur especially on dry sampling sites.
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Figure 1: Non-metric multidimensional scaling of dry grassland (DG) and meadow sites
(ME) with presence/ absence data. © T. Markut




Table 2: Species list of carabid beetles in open habitats. New records for the Austrian part are marked by
bold letters, new records for the whole International Park are marked by *.

species

number of individuals|

number of sites|

occurs only at DG

occurs only at ME|

occurs at DG as well as ME

Abax ovalis (Duftschmid, 1812)

Abax parallelepipedus (Piller & Mitterpacher, 1783)

[y

Abax parallelus (Duftschmid, 1812)

Agonum emarginatum* (Gyllenhal, 1827)

Agonum viduum (Panzer, 1797)

Amara aenea (Degeer, 1774)

Amara convexior Stephens, 1828

XX [X [ X [X

Amara equestris (Duftschmid, 1812)

Amara eurynota (Panzer, 1797)

Amara familiaris (Duftschmid, 1812)

BIRININININININ(F N

Amara lunicollis Schiddte, 1837

3

J

Amara nitida Sturm, 1825

Amara ovata (Fabricius, 1792)

Amara plebeja (Gyllenhal, 1810)

Amara similata (Gyllenhal, 1810)

Amara tibialis (Paykull, 1798)

Asaphidion flavipes (Linné, 1761)

Badister bullatus (Schrank, 1798)

Bembidion mannerheimii Sahlberg, 1827

Bradycellus caucasicus (Chaudoir, 1846)

XXX [X X [X[X [X

Calathus cinctus Motschulsky, 1850

WIR O ININ[N[N(N (W

Calathus fuscipes (Goeze, 1777)

N
a1

Calathus melanocephalus (Linné, 1758)

[uy
S

Carabus auronitens Fabricius, 1792

Carabus cancellatus llliger, 1798

Carabus convexus Fabricius, 1775

Carabus coriaceus Linné, 1758

Carabus hortensis Linné, 1758

Carabus intricatus Linné, 1761

O W[ |NIN N

X |IX | X X

Carabus scheidleri Panzer, 1799

140

Carabus violaceus Linné, 1758

[uy
[

Dyschirius globosus (Herbst, 1784)

N
[y

Epaphius secalis (Paykull, 1790)

[uy
N

Harpalus griseus (Panzer, 1796)

Harpalus luteicornis* (Duftschmid, 1812)

XX [X [X

Harpalus pumilus Sturm, 1818

Harpalus rubripes (Duftschmid, 1812)

Harpalus rufipalpis Sturm, 1818

Harpalus rufipes (De Geer, 1774)

Harpalus signaticornis (Duftschmid, 1812)

Harpalus tardus (Panzer, 1796)

[uy

Leistus ferrugineus Linné, 1758

Microlestes minutulus (Goeze, 1777)

[uy
N[N [N [w(oroo|o|N |-

Molops elatus (Fabricius, 1801)

[y
w

Nebria brevicollis (Fabricius, 1792)

Notiophilus rufipes Curtis, 1829

Olisthopus sturmii* (Duftschmid, 1812)

Ophonus azureus (Fabricius, 1775)

Ophonus laticollis Mannerheim, 1825

Oxypselaphus obscurus (Herbst, 1784)

Panagaeus bipustulatus (Fabricius, 1775)

Parophonus maculicornis* (Duftschmid, 1812)

Patrobus atrorufus (Stroem, 1768)

Philorhizus crucifer (Lucas, 1846)

FINFPININ|P P |W[N (-

XXX [X[X [X

Poecilus cupreus (Linné, 1758)

a1
N

Poecilus lepidus (Leske, 1785)

N

Pterostichus melanarius (llliger, 1798)

5
[&]

Pterostichus niger (Schaller, 1783)

N
~

Pterostichus ovoideus* (Sturm, 1824)

Pterostichus strenuus (Panzer, 1796)

Pterostichus vernalis (Panzer, 1796)

XXX [X[X X

Syntomus foveatus (Geoffroy, 1785)

Syntomus pallipes (Dejean, 1825)

Syntomus truncatellus (Linné, 1761)

N[ |wN|o |

x

Synuchus vivalis (llliger, 1798)

Tachyta nana (Gyllenhal, 1810)

[

P AWININININ|IW|R|OIN(O(R (PP (FP[PIPIPININP|OINNB NN NP OINA[W[RN(FPIN WP |RPIWR|RINNNN(FP [OOSR INBIN|FP NN |-
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Figure 2: Xero-thermophilous preferences (after MULLER-MOTZFELD 2004a). t....thermophilous; xt....xero-
thermophilous; ps....psammophilous; silv....silvicolous; tyr....tyrphophilous; ?....preference not sure; no tx...no xero-
thermophilous preference. © T. Markut

Discussion and Conclusion

Dry grasslands, semi-natural grasslands and extensive meadows are habitats of high conservation value. In
Austria the loss of dry grasslands and rock-steppes is very high (GEpp 1984) and in Europe the extent and
connectivity of extensive grassland dramatically decreases (ex. g. DE VRIES et al. 2002, TSCHARNTKE et al. 2002,
MAGURA & KODOBOCZ 2007). Such open biotopes of high conservation value are not substitutable with other open
habitats like agricultural areas, because the composition of carabid communities differ greatly although absolute
species numbers are may be equal (ex. g. TABOADA et al. 2011, TSCHARNTKE et al. 2002, SIEREN & FISCHER 2002). In
consequence of habitat loss many threatened species are xerothermic species.

In the National Park Thaya Valley some rare species with additionally limited geographical distribution and
mostly thermophilous preferences were recorded (ex. Olisthopus sturmii, Harpalus signaticornis, H. pumilus,
Amara equestris, A. tibialis, Calathus cinctus) and some sampling sites show typical dry grassland species
composition (site 1, 10). High species numbers reach the meadows near the river Thaya because of the interesting
coincidence of thermophilous species and hygrophilous species at the same site (site 15, 17). Concerning
environmental management of carabid beetles TABOADA et al. 2011 recommend to prioritise evaluation of
assemblage composition over simple species richness, to consider a diverse set of grassland patches with variable
spatial arrangements and to encourage appropriate traditional extensive farming (see also IRMLER & HOERNES
2003, GUTIERREZ et al. 2004, BATARY et al. 2007).

Ensuring habitat heterogeneity for stenotopic species, the habitat must be minimum-sized (ex. g. MAGURA &
KODpOBOCZ 2007, DE VRIES & DE BOER 1990). The minimum size for carabid beetles depends on geographical
location, structure and the age of the fragments. Many small scaled and few larger-scaled open habitats in the
Thaya valley theoretically meet the optimal requirements for durable occurrence of specialised species
(TSCHARNKE et al. 2002) although the habitats are extremely small scaled in the National Park. Temporal variation
of carabid species compositions, degree of fragmentation and connectivity of open habitats within the
International Park as well as the surrounding landscape in Austria and Czech Republic are open questions.
Research on connectivity or disjunction of fragmented habitats is of peculiar scientific interest, not only for a
better understanding of the occurrence or absence of carabid species but also for distribution of other arthropods
or even vertebrates.
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