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MoTH FLIES (DIPTERA: PSYCHODIDAE) FROM THE
BELGIAN TRANSITION OF THE ATLANTIC TO THE
CENTRAL EUROPEAN FAUNAL ZONES

Jan JEZEK' - Patrick GROOTAERT? — Koen LOCK? - Peter MANKO? —
Jozef OBONA®"

ABSTRACT

Several thousand specimens conserved in ethanol belonging to 33 species were found at two Belgian
localities: Ottignies and Wanze, two sites in the transition zone of the Atlantic to the Central European
faunal zones. 12 species are classified as new for this country: Jungiella (Jungiella) hygrophila
Jezek, 1987, Panimerus denticulatus Krek, 1971, Paramormia (Paramormia) polyascoidea (Krek,
1971), Apsycha pusilla (Tonnoir, 1922), Copropsychoda brevicornis (Tonnoir, 1940), Logima
satchelli (Quate, 1955), Logima sigma (Kincaid, 1988), Logima zetterstedti JeZek, 1983, Psychoda
uniformata Haseman, 1907, Tinearia lativentris (Berdén, 1952), Clytocerus (Boreoclytocerus)
longicorniculatus Krek, 1987, and Clytocerus (B.) splendidus Jezek ¢» Hdjek, 2007. An updated
checklist of the Psychodidae of Belgium is added: 80 so far known species were elevated to 92.

KEYWORDS
Phlebotominae, Psychodinae, Sycoracinae, Trichomyiinae, checklist, Belgium, faunistic data, new
records

INTRODUCTION

Adequately and regularly collected material of aquatic invertebrates by traps installed
in different European countries is always very interesting. Modern catching methods
are very useful for faunistic research. The Palaearctic catalogue of nonbiting moth
flies (WAGNER 1990) shows 30 species described by ToNNOIR (19193, b, 1920a, b,
1922a, b and 1940), however, not always from Belgium. In the original descriptions,
type localities were often only quoted as ‘Belgium’ without additional details. From
the subfamily Phlebotominae only one species is recently reported from Belgium
(DEPAQUIT et al. 2005). Relatively recent psychodid papers are DE MEYER (1991),
VERHEGGEN et al. (2008) and BoumaNs et al. (2009). A preliminary checklist of
Psychodidae of Belgium on the basis of the above mentioned papers and our results
(33 species identified) resulted in 92 species including 12 species new for Belgium.
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MATERIAL AND METHODS

The moth flies were collected by Malaise traps in 1981 and 1982 in two localities:
Ottignies (P. Dessart leg., Royal Belgian Institute of Natural Sciences, Brussels) and
Wanze (R. Detry leg., same). Both locations are situated approximately in the centre
of Belgium in the transition of the Atlantic to the Central European faunal zones:
Ottignies-Louvain-la-Neuve in the River Dyle catchment, 116 m a.s.l, 50°39'N,
4°35E, Province of Brabant Walloon. The trap was placed along the river Dyle. The
second trap was operated in Wanze near Huy, in a garden in the River La Mehaigne
catchment, 72 m a.s.l,, 50°32'N, 5°13E, Province of Liege. The captured moth flies
were preserved in 75 % ethanol in the field and subsequently selected, cleared in
chloralphenol, treated in xylol, determined by the first author and mounted on
526 glass slides in Canada balsam in Prague. The voucher specimens as well as
undetermined spirituous doublets are deposited in the Royal Belgian Institute of
Natural Sciences in Brussels. The observations were made using Carl Zeiss Jena
(Germany) and Reichert (Austria) microscopes. The nomenclature was modified
from VAILLANT (1971-1983), JEZEK (1984), DUCKHOUSE (1990), KvIFTE (2014)
and WAGNER (1990, 2018) using the classifications of JEZEK & VAN HARTEN (2005,
2009), JEZEK (2007), OMELKOVA & JEZEK (2012), OBONA & JEZEK (2014) and KrocCa
& JEZEK (2015). Information on the distribution is given for those species recorded
from Belgium for the first time. The following abbreviations are used: F - female;
M - male.

RESULTS

1. Mormia Enderlein, 1935

Mormia revisenda (Eaton, 1893)
Material: Ottignies: 1982: M, 8.-15.v.
Distribution: Few countries in Europe.

Jungiella Vaillant, 1972

Jungiella s. str.

2. Jungiella (Jungiella) hygrophila Jezek, 1987

Material: Ottignies: 1981: M, 5.-12.ix.

Distribution: Probably a Central European species, uncommon, known only from
the Czech Republic, Poland, Slovakia and Ukraine (JEZEK 1987, JEZEK & OMELKOVA
2012, OBONA & JEZEK 2014, JEZEK et al. 2017, WAGNER 2018). First record for
Belgium.

Lepiseodina Enderlein, 1937

3. Lepiseodina rothschildi (Eaton, 1912)
Material: Ottignies: 1982: M, 5.-12.vi.
Distribution: Few countries in Europe.
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Panimerus Eaton, 1913

4. Panimerus denticulatus Krek, 1971

Material: Ottignies: 1981: M, 6.-12.vi.

Distribution: A locally common species, known from several European countries:
Austria, Bosnia and Herzegovina, Czech Republic, Great Britain, Greece, Ireland and
Macedonia (OMELKOVA & JEZEK 2012). First record for Belgium.

Paramormia Enderlein, 1935

Paramormia s. str.

5. Paramormia (Paramormia) polyascoidea (Krek, 1971)

Material: Ottignies: 1982: M, 3.-10.vii.

Distribution: This is a common European and West Siberian species known from
Austria, Bosnia and Herzegovina, Czech Republic, Estonia, Finland, Germany,
Poland, Abkhazia, Armenia and Russia (Novosibirsk region) (SALMELA & PIIRAINEN
2005, JEZEK & OMELKOVA 2012, SALMELA et al. 2014, JEZEK et al. 2018). First record
for Belgium.

Trichopsychoda Tonnoir, 1922

6. Trichopsychoda hirtella (Tonnoir, 1919)

Material: Ottignies: 1981: M, 9.-16.v.; M, 23.-30.v.; E 30.v.-6.vi.; M, 6.-12.vi.; M, 13.-
22.vi; F 20.-27.vi; E 27.vi.-4.vii; E 4.-11.vii,; M, 11.-18.vii,; M, 18.-25.vii,; F, 25.vii.-
Lviii; F 22.-29.viii; M, 29.viii.-5.ix.; E 5.-12.ix.; E 12.-19.ix.; 1982: E 5.-12.vi; E
3.-10.vii; M, 17.-24.vii;; M, 27.vii.-3.viii,; M, 23.viii.-4.ix.; M, 3.-10.ix.; F, 18.-25.ix.
Distribution: A common European species.

Apsycha Jezek, 2007

7. Apsycha pusilla (Tonnoir, 1922)

Material: Ottignies: 1981: M, 26.ix.-3.x.; Wanze: 1982: M, 11.-18.vii.; M, 8.-15.viii.
Distribution: Species mainly found in cow-sheds, therefore overlooked, previously
only recorded from the USA, Czech Republic, Poland, the Netherlands, and Slovakia
(JEZEK 2007, OBONA & JEZEK 2014). First record for Belgium.

Chodopsycha Jezek, 1984

8. Chodopsycha lobata (Tonnoir, 1940)

Material: Ottignies: 1981: F, 9.-16.v.

Distribution: A very common European species, also known from Transcaucasia.

Copropsychoda Vaillant, 1971

9. Copropsychoda brevicornis (Tonnoir, 1940)

Material: Ottignies: 1981: F, 11.-18.iv,; E, 22.-29.viii; M, 10.-17.x.; Wanze: 1982: M,
30.v.-6.vi; E 4.-11.vii.; F, 25.vii.-1.viii.

Distribution: A Western Palaearctic distribution. Know from Great Britain, France,
Germany, Ireland, the Netherlands, and Norway (WAGNER 2018). First record for
Belgium.
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10. Logima Eaton, 1904

Logima albipennis (Zetterstedt, 1850)

Material: Ottignies: 1981: F, 18.-25.i,; F, 24.-31.i;; E, 1.-7.ii; F, 7.-14.iii; E 14.-21.iii.;
F 21.-28.ii; F, 28.ii.- 4.iv; F, 5.-12.iv; E 11.-18.iv;; E, 25.iv.-2.v;; E 2.-9.v;; E, 9.-16.v;
F 23.-30.v; F, 30.v.-6.vi.; E, 6.-12.vi,; F, 13.-22.vi; E 20.-27.vi,; E 27.vi.-4.vii; E 4.-11.
vii.; E 11.-18.vii.; E 18.-25.vii.; E 25.vii.-1.viii.,; F, 22.-29.viii.; E, 29.viii.-5.ix.; F, 5.-12.
ix.; E19.-26.ix.; E, 26.ix.-3.x;; F, 3.-10.x;; F, 10.-17.x; F, 17.-24.x; F, 24.-31.x; F, 1.-7.
xi; B 7.-14.xi; F 14.-27.xi; E 28.xi.-5.xii.; 1982: F, 8.-15.v;; F, 15.-22.v;; E 22.-29.v,;
E 5.-12.vi; E 3.-10.vii; E 17.-24.vii,; E 27.vii.-3.viii;; F 23.viii.-4.ix;; F, 18.-25.ix; E
25.ix.-2.x; F, 30.x.-6.xi,; E 27 xi.-4.xii.; F, 4.-11.xii.; Wanze: 1982: F, 23.-30.v,; E, 6.-13.
vi; F 13.-20.vi; E 20.-27.vi,; E 22.vi.-4.vii,; E 4.-11.vii,; E 11.-18.vii.; F, 18.-25.vii,; F,
15.-22.viii.; F, 22.-29.viii.

Distribution: A cosmopolitan species.

11. Logima erminea (Eaton, 1893)

Material: Ottignies: 1981: E 7.-14.iii.; M, 28.iii.-4.iv;; E, 11.-18.iv;; M, 18.-25.iv; M,
2.-9.v; M, 9.-16.v; F, 23.-30.v;; M, 30.v.-6.vi; E 6.-12.vi,; E 13.-22.vi;; F 20.-27.vi;
E 27.vi.-4.vii; M, 4.-11.vii; B 11.-18.vii; M, 18.-25.vii.; M, 25.vii.-1.viii,; E 22.-29.
viii; M, 29.viii.-5.ix.; M, 5.-12.ix,; E 12.-19.ix.; M, 19.-26.ix.; E, 26.ix.-3.x; M, 3.-10.x.;
E 10.-17.x5 M, 17.-24.x5 M, 24.-31.x; M, 1.-7xi; E 7.-14.xi; M, 28.xi.-5.xii.; 1982:
M, 8.-15.v; M, 22.-29.v; E, 5.-12.vi.; M, 3.-10.vii; M, 17.-24.vii.; M, 27.vii.-3.viii.; E
23.viii.-4.ix.; M, 3.-10.ix.; M, 18.-25.ix.; M, 25.ix.-2.x.; M, 30.x.-6.xi.; E 27.xi.-4.xii.
Distribution: Common Palaearctic species.

12. Logima satchelli (Quate, 1955)

Material: Ottignies: 1981: F, 7.-14.ii; M, 14.-21.iii; M, 21.-28.iii.; M, 28.iii.-4.iv.; M,
5.-12.iv; E 11.-18.iv; F, 18.-25.iv.; M, 25.iv.-2.v; E 2.-9.v;; E 9.-16.v; M, 23.-30.v;;
F 30.v.-6.vi; E 6.-12.vi; M, 13.-22.vi; E 20.-27.vi,; E 27.vi.-4.vii.; M, 11.-18.vii.; E
25.vii.-1.viii.; M, 22.-29.viii; F, 29.viii.-5.ix.; E 5.-12.ix.; E 12.-19.ix; E, 19.-26.ix.; M,
26.ix.-3.x5 M, 10.-17.x; F 17.-24.x; M, 24.-31.x; E 1.-7.xi; E 14.-27.xi.; F, 21.-28.xi.;
1982: M, 15.-22.v; F, 22.-29.v; F, 5.-12.vi,; E, 3.-10.vii.; E, 17.-24.vii,; E 27.vii.-3.viii,;
F 3.-10.ix;; F, 18.-25.ix;; F, 25.ix.-2.x.; M, 30.x.-6.xi.; M, 27 xi.-4.xii.; Wanze: 1982: E,
23.-30.v.; E 30.v.-6.vi,; E, 6.-13.vi,; F, 22.vi.-4.vii.; F, 25.vii.-1.viii.; F, 15.-22.viii.
Distribution: This is a common Holarctic species. In Europe known from Austria,
Czech Republic, Ireland, Italy, Norway, Russia, Slovakia, Slovenia, Sweden, the
Netherlands, Ukraine and former Yugoslavia; outside Europe from Azerbaijan,
Canada and the USA (JEZEK & GOUTNER 1995, SVENSSON 2009, KVIFTE et al. 2011,
JEZEK et al. 2017, 2018). First record for Belgium.

13. Logima sigma (Kincaid, 1899)

Material: Ottignies: 1981: F, 21.-28.iii.; F, 11.-18.iv;; F, 25.iv.-2.v;; E, 2.-9.v;; M, 27.vi.-
4.vii; M, 22.-29.viii,; E 29.viii.-5.ix;; F, 19.-26.ix.; M, 1.-7.xi.; 1982: E, 30.x.-6.xi.; M,
27 xi.-4.xii.; F, 4.-11.xii.

Distribution: Uncommon Holarctic species. Recorded from Austria, Czech
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Republic, France, Great Britain, Norway, Poland, Spain (incl. Madeira); Antipodes
Is., Auckland L. (lake or lakes), Australia, Campbell L., Chile, Enderby L., Ewing
L., French L., Macquarie L., New Zealand, Ocean L., Rose L., Saint Helena, USA
(ANDERSEN & HALAND 1995, JEZEK 2003, KVIFTE et al. 2011, KVIFTE & ANDERSEN
2012, ELGUETA & JEZEK 2014, HASELBOECK 2016, WAGNER 2018). First record for
Belgium.

14. Logima zetterstedti Jezek, 1983

Material: Ottignies: 1981: F, 5.-12.iv; F 27.vi.-4.vii; F 12.-19.ix; F 24.-31.x; M,
28.xi.-5.xii.; 1982: M, 4.-11.xii.

Distribution: Common European and Western Siberian species recorded from Great
Britain, Slovenia and the Netherlands (WAGNER 2018). First record for Belgium.

Psycha Jezek, 1984

15. Psycha grisescens (Tonnoir, 1922)

Material: Ottignies: 1981: F, 21.-28.iii.; M, 28.iii.-4.iv;; E 5.-12.iv; F, 11.-18.iv; E
18.-25.iv; E 2.-9.v; F, 9.-16.v;; E, 23.-30.v;; F, 30.v-6.vi; E 6.-12.vi; F, 11.-18.vii,; E
25.vii.-Lviii,; F, 5.-12.ix.; F, 19.-26.ix.; E 3.-10.x;; E 10.-17.x; M, 24.-31.x; E 1.-7.xi;
M, 7.-14.xi,; F, 14.-27.xi.; 1982: F, 3.-10.iv;; F, 8.-15.v,; F, 27 xi.-4.xii.; Wanze: 1982: F
20.-27.vi.

Distribution: A species from Europe and North Africa.

Psychoda Latreille, 1796

16. Psychoda phalaenoides (Linnaeus, 1758)

Material: Ottignies: 1981: E 28.iii.-4.iv; E 5.-12.iv; M, 11.-18.iv; F, 18.-25.iv; E
25.iv.-2.v; M, 2.-9.v; E 9.-16.v; F 23.-30.v;; F, 30.v.-6.vi; M, 6.-12.vi; F 13.-22.vi,;
E 20.-27.vi; M, 27.vi.-4.vii; F, 4.-11.vii; E 11.-18.vii,; M, 18.-25.vii.; E, 25.vii.-1.viii,;
E 22.-29.viii; F 29.viii.-5.ix.;; E 5.-12.ix;; E 12.-19.ix,; E 19.-26.ix.; M, 26.ix.-3.x;;
3.-10x5 M, 10.-17.x5 M, 17.-24.x; M, 24.-31.x; M, 1.-7.xi; M, 7.-14.xi; M, 14.-27.
xi; 1982: E 3.-10.iv; E 8.-15.v; E 15.-22.v; E 22.-29.v; E 5.-12.vi,; F, 3.-10.vii; E
27.vii.-3.viil; E 23.viii.-4.ix.; E, 30.x.-6.xi.,; M, 27.xi.-4.xii,; F, 4.-11.xii.; Wanze: 1982:
E 23.-30.v; M, 30.v.-6.vi,; E 6.-13.vi,; M, 13.-20.vi;; E, 20.-27.vi,; M, 22.vi.-4.vii,; M,
4.-11.vii; M, 11.-18.vii,; M, 18.-25.vii,; E 25.vii.-1.viii; E 15.-22.viii.; E 22.-29.viii,;
M, 29.viii.-5.ix.

Distribution: A very common Holarctic species.

17. Psychoda uniformata Haseman, 1907

Material: Ottignies: 1981: F, 25.vii-1.viii.

Distribution: This is a Holarctic species, recorded from Europe (Austria, Czech
Republic, Italy, Slovakia, Slovenia and Greece), Armenia, Turkey, Iran, Israel,
Mongolia, Morocco and the USA (JEZEK & OMELKOVA 2012, OBONA & JEZEK 2014,
AFZAN & BELQAT 2016, JEZEK et al. 2018). First record for Belgium.
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Psychodocha Jezek, 1984

18. Psychodocha cinerea (Banks, 1894)

Material: Ottignies: 1981: F, 28.iii.-4.iv; F, 5.-12.iv;; E 11.-18.iv; F, 2.-9.v;; E, 9.-16.v;;
E 23.-30.v; E 30.v.-6.vi; E 6.-12.vi,; F, 13.-22.vi,; E, 20.-27.vi; F, 27.vi.-4.vii; E 4.-11.
vii.; E 18.-25.vii,; E 25.vii.-1.viil; F, 22.-29.viii.; F, 29.viii.-5.ix.; M, 5.-12.ix.; F, 19.-26.
ix; E 26.ix.-3.x; F 10.-17.x; F, 17.-24.x; E 7.-14.xi.; 1982: F, 5.-12.vi,; E, 17.-24.vii;
23.viii.-4.ix,; E 3.-10.ix.; F, 18.-25.ix.; M, 25.ix.-2.x.; F, 30.x.-6.xi.

Distribution: A very common cosmopolitan species.

19. Psychodocha gemina (Eaton, 1904)

Material: Ottignies: 1981: F, 5.-12.iv; F, 11.-18.iv;; M, 18.-25.iv;; M, 25.iv.-2.v.; F, 2.-
9.v; E 9.-16.v; E 23.-30.v;; E, 30.v.-6.vi; M, 6.-12.vi; M, 13.-22.vi; M, 20.-27.vi; §
27.vi.-4.vii.; F 4.-11.vii; M, 11.-18.vii,; F 18.-25.vii.; F, 25.vii.-1.viii.; E 22.-29.viii.; E
29.viii.-5.ix.; K 5.-12.ix; F 12.-19.ix; M, 19.-26.ix,; E 26.ix.-3.x; E 3.-10.x;; M, 10.-
17.x5 M, 24.-31.x5 M, 1.-7.xi; 1982: M, 8.-15.v; M, 15.-22.v; M, 22.-29.v; E, 5.-12.vi,;
E 3.-10.vii; E 17.-24.vii,; M, 27.vii.-3.viii;; F, 23.viii.-4.ix; E 3.-10.ix,; E 18.-25.ix; E
25.ix.-2.x; E 30.x.-6.xi.

Distribution: A common European species.

Psychodula Jezek, 1984

20. Psychodula minuta (Banks, 1894)

Material: Ottignies: 1981: M, 5.-12.iv; E 11.-18.iv; F, 25.iv.-2.v;; E, 30.v.-6.vi; E 6.-
12.vi; M, 13.-22.vi,; F, 20.-27.vi; E 27.vi.-4.vii.; E 4.-11.vii.; M, 11.-18.vii.; M, 22.-29.
viii; E 29.viii.-5.ix; E 5.-12.ix.; E 12.-19.ix.; M, 19.-26.ix.; M, 26.ix.-3.x.; M, 3.-10.x;
M, 10.-17.x; E 17.-24.x.; 1982: F, 15.-22.v; M, 22.-29.v;; E, 3.-10.vii.; E 17.-24.vii; E,
3.-10.ix,; E, 18.-25.ix; E 25.ix.-2.x.; Wanze: 1982: F, 6.-13.vi.

Distribution: A generally common Holarctic species.

Psychomora Jezek, 1984

21. Psychomora trinodulosa (Tonnoir, 1922)

Material: Ottignies: 1981: M, 5.-12.iv; M, 11.-18.iv;; E, 18.-25.iv;; M, 25.iv.-2.v; E
9.-16.v; F 23.-30.v;; M, 30.v.-6.vi; E, 6.-12.vi;; M, 13.-22.vi; M, 20.-27.vi; M, 27.vi.-4.
vii; E 4.-11.vii; M, 11.-18.vii.; M, 18.-25.vii.; M, 25.vii.-1.viii.; M, 22.-29.viii,; E, 5.-
12.ix; E 12.-19.ix,; E 19.-26.ix;; M, 26.ix.-3.x; M, 3.-10.x;; M, 10.-17.x; E 17.-24.x;
1982: E, 8.-15.v;; E 15.-22.v;; F 22.-29.v; M, 5.-12.vi; E 3.-10.vii,; M, 23.viii.-4.ix.;
E 3.-10.ix;; M, 18.-25.ix,; E 25.ix.-2.x.; Wanze: 1982: M, 23.-30.v; M, 30.v.-6.vi,; E
6.-13.vi; M, 20.-27.vi; M, 22.vi.-4.vii,; M, 4.-11.vii; M, 11.-18.vii; M, 18.-25.vii; M,
25.vii.-1.viii.; M, 1.-8.viii.; M, 8.-15.viii.; F, 15.-22.viii.; M, 22.-29.viii.; M, 29.viii.-5.ix.
Distribution: A very common Holarctic species.

Tinearia Schellenberg, 1803

22. Tinearia alternata (Say, 1824)

Material: Ottignies: 1981: F, 23.-30.v;; F, 30.v.-6.vi; F, 6.-12.vi; F, 13.-22.vi; E 20.-
27.vis M, 27.vi.-4.vii; M, 4.-11.vii; M, 11.-18.vii; M, 18.-25.vii.; M, 25.vii.-1.viii; F

10
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22.-29.viii.,; M, 29.viii.-5.ix.; E 5.-12.ix.; M, 12.-19.ix.; M, 19.-26.ix.; E, 26.ix.-3.x.; E

3.-10.x.; F 10.-17.x.; 1982: E, 22.-29.v;; E, 17.-24.vii; E, 3.-10.ix.; F, 18.-25.ix.; Wanze:

1982: F, 18.-25.vii.; E, 8.-15.viii.

Distribution: A cosmopolitan species.

23. Tinearia lativentris (Berdén, 1952)

Material: Ottignies: 1982: F, 25.ix.-2.x.

Distribution: A Holarctic species. Recorded from Austria, Czech Republic,
Denmark, France, Finland, Germany, Greece, Great Britain, Ireland, Italy, the
Netherlands, Norway, Poland, Russia, Sardinia, Slovakia, Sweden, Syria, Turkey,
Tunisia, Afghanistan, China, Canada, Mexico, Nicaragua, USA (JEZEx 2003, 2007,
Jezek & Yagci 2005, KVIFTE & ANDERSEN 2012). First record for Belgium.

Ypsydocha Jezek, 1984

24. Ypsydocha setigera (Tonnoir, 1922)

Material: Ottignies: 1981: M, 13.-22.vi; M, 20.-27.vi; F, 11.-18.vii; M, 17.-24.x;; M,
24.-31.x.; 1982: F, 8.-15.v.

Distribution: A Holarctic species.

Clytocerus Eaton, 1904

Boreoclytocerus Duckhouse, 1978

25. Clytocerus (Boreoclytocerus) longicorniculatus Krek, 1987

Material: Ottignies: 1981: M, 5.-12.iv; M, 11.-18.iv;; M, 9.-16.v;; M, 27.vi.-4.vii.;
1982: M, 3.-10.ix.

Distribution: Probably an uncommon European species. Known only from Bosnia
and Herzegovina, Czech Republic, Slovakia and Ukraine (KREK 1999, JEZEK 2009,
JEZEK et al. 2013, 2017). First record for Belgium.

26. Clytocerus (Boreoclytocerus) ocellaris (Meigen, 1804)

Material: Ottignies: 1981: M, 5.-12.iv; M, 11.-18.iv.; M, 18.-25.iv.; M, 2.-9.v.; M, 9.-
16.v;; M, 23.-30.v.; M, 30.v.-6.vi; M, 20.-27.vi; M, 4.-11.vii,; M, 11.-18.vii; M, 18.-25.
vii; M, 22.-29.viii; M, 29.viil.-5.ix.; M, 5.-12.ix.; M, 19.-26.ix.; M, 26.ix.-3.x; M, 3.-
10.x; M, 10.-17.x.; 1982: M, 8.-15.v; M, 15.-22.v; M, 22.-29.v;; M, 3.-10.vii; M, 17.-
24.vii; M, 27.vii.-3.viil; M, 23.viii.-4.ix.; M, 3.-10.ix.; M, 18.-25.ix.

Distribution: A very common European species.

27. Clytocerus (Boreoclytocerus) splendidus Jezek & Hajek, 2007

Material: Ottignies: 1981: M, 11.-18.iv.; M, 29.viii.-5.ix.; 1982: M, 17.-24.vii.
Distribution: Known only from the Czech Republic, Poland and Slovakia (JEZEK
& HAJEK 2007, JEZEK & OMELKOVA 2012, JEZEK et al. 2013, OBONA & JEZEK 2014).
First record for Belgium.
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Pericoma Walker, 1856

Pachypericoma Vaillant, 1978

28. Pericoma (Pachypericoma) blandula Eaton, 1893

Material: Ottignies: 1982: M, 27.vii.-3.viii.

Distribution: Widespread in Europe, also recorded from Transcaucasia and North
Africa.

Pericoma s. str.

29. Pericoma (Pericoma) pseudoexquisita Tonnoir, 1940
Material: Ottignies: 1982: M, 8.-15.v.

Distribution: An uncommon European species.

Pneumia Enderlein, 1935

30. Pneumia extricata (Eaton, 1893)

Material: Ottignies: 1981: M, 19.-26.ix.; M, 26.ix.-3.x.; 1982: M, 25.ix.-2.x.
Distribution: Known as Satchelliella extricata (Eaton, 1893) in a few European
countries -Belgium, Great Britain, France, Spain and the Netherlands (WAGNER
2018).

31. Pneumia nubila (Meigen, 1818)
Material: Ottignies: 1981: M, 6.-12.vi.; M, 13.-22.vi; M, 12.-19.ix; 1982: M, 8.-15.v.
Distribution: A very common European species.

32. Pneumia trivialis (Eaton, 1893)

Material: Ottignies: 1981: M, 2.-9.v.; M, 9.-16.v; M, 30.v-6.vi; M, 6.-12.vi.; M, 13.-
22.vi; M, 20.-27.vi; M, 27.vi.-4.vii; M, 4.-11.vii; M, 11.-18.vii; M, 18.-25.vii; M,
5.-12.ix.; M, 19.-26.ix.; M, 26.ix.-3.x,; 1982: M, 15.-22.v;; M, 3.-10.vii; M, 27.vii.-3.
viii; M, 18.-25.ix.; M, 25.ix.-2.X.

Distribution: A very common European species.

Ulomyia Walker, 1856

33. Ulomyia cognata (Eaton, 1893)

Material: Ottignies: 1982: M, 15.-22.v.; M, 23.viii-4.ix.; M, 30.x-6.xi.

Distribution. This is a common European species, known also from the Central
Caucasus at Terskol, Armenia and Russia (VAILLANT & JOOST 1983, JEZEK et al. 2018).

The checklist of the Psychodidae of Belgium was updated on the basis of published
literature (TONNOIR, 1919a,b, 1920b, 1922a,b, 1940; DE MEYER, 1991; DEPAQUIT et
al. 2005; Boumans et al. 2009), which mentioned 80 species. In addition, 12 species
are reported here as first records marked with an asterisk (*). The status of Pericoma
obtusa Tonnoir, 1919, Pericoma spherica Tonnoir, 1920 and Pericoma vittata Tonnoir,
1919 is uncertain and their taxonomical position will be addressed in a separate

paper.
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Phlebotomus (Transphlebotomus) mascittii Grassi, 1908
Trichomyia urbica Haliday in Curtis, 1839

Sycorax silacea Haliday in Curtis, 1839

Atrichobrunettia (Mirousiella) angustipennis (Tonnoir, 1920)
Limomormia apicealba (Tonnoir, 1922)

Taramormia cornuta (Tonnoir, 1919)

Yomormia furva (Tonnoir, 1940)

Hemimormia albicornis (Tonnoir, 1919)

¥ 2 NSk W N =

Lepimormia palposa (Tonnoir, 1919)

—~
S

. Katamormia acuminata (Strobl, 1901)

~
—~

. Psychomormia incerta (Eaton, 1893)

—~
N

. Promormia eatoni (Tonnoir, 1940)

—~
w

. Mormia revisenda (Eaton, 1893)

. Clogmia albipunctata (Williston, 1893)

15. *Jungiella (Jungiella) hygrophila Jezek, 1987
16. Jungiella (Jungiella) soleata (Walker, 1856)
17. Lepiseodina rothschildi (Eaton, 1912)

18. Lepiseodina tristis (Meigen, 1830)

19. Seoda ambigua (Eaton, 1893)

20. Seoda collarti (Vaillant, 1972)

21. Seoda labeculosa (Eaton, 1893)

22. Seoda morula (Eaton, 1893)

23. Seoda mucronata (Vaillant, 1972)

24. Panimerus albifacies (Tonnoir, 1919)

25. Panimerus albomaculatus (Wahlgren, 1904)
26. *Panimerus denticulatus Krek, 1971

27. Panimerus goetghebueri (Tonnoir, 1919)
28. Panimerus notabilis (Eaton, 1893)

29. Panimerus maynei (Tonnoir, 1919)

~
[N

30. Parajungiella consors (Eaton, 1893)

31. Parajungiella longicornis (Tonnoir, 1919)

32. Paramormia (Paramormia) fratercula (Eaton, 1893)

33. *Paramormia (Paramormia) polyascoidea (Krek, 1971)

34. Paramormia (Paramormia) watermaelica (Vaillant, 1972)
35. Paramormia (Duckhousiella) ustulata (Walker, 1856)

36. Paramormia (Phyllotelmatoscopus) decipiens (Eaton, 1893)
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37. Peripsychoda auriculata (Haliday in Curtis, 1839)
38. Peripsychoda fusca (Macquart, 1826)

39. Feuerborniella obscura (Tonnoir, 1919)

40. Philosepedon humerale (Meigen, 1818)

41. Threticus lucifugus (Walker, 1856)

42. Trichopsychoda hirtella (Tonnoir, 1919)

43. *Apsycha pusilla (Tonnoir, 1922)

44. Chodopsycha lobata (Tonnoir, 1940)

45. *Copropsychoda brevicornis (Tonnoir, 1940)

46. Logima albipennis (Zetterstedt, 1850)

47. Logima erminea (Eaton, 1898)

48. *Logima satchelli (Quate, 1955)

49. *Logima sigma (Kincaid, 1899)

50. *Logima zetterstedti Jezek, 1983

51. Psycha grisescens (Tonnoir, 1922)

52. Psychoda phalaenoides (Linnaeus, 1758)

53. *Psychoda uniformata Haseman, 1907

54. Psychodocha cinerea (Banks, 1894)

55. Psychodocha gemina (Eaton, 1904)

56. Psychodula minuta (Banks, 1894)

57. Psychomora trinodulosa (Tonnoir, 1922)

58. Tinearia alternata (Say, 1824)

59. *Tinearia lativentris (Berdén, 1952)

60. Ypsydocha setigera (Tonnoir, 1922)

61. Berdeniella manicata (Tonnoir, 1919)

62. Berdeniella unispinosa (Tonnoir, 1919)

63. Clytocerus (Boreoclytocerus) dalii (Eaton, 1893)

64. *Clytocerus (Boreoclytocerus) longicorniculatus Krek, 1987
65. Clytocerus (Boreoclytocerus) ocellaris (Meigen, 1818)
66. Clytocerus (Boreoclytocerus) rivosus (Tonnoir, 1919)
67. *Clytocerus (Boreoclytocerus) splendidus Jezek & Hajek, 2007
68. Parabazarella neglecta (Eaton, 1893)

69. Parabazarela subneglecta (Tonnoir, 1922)

70. Pericoma (Pachypericoma) blandula Eaton, 1893
71. Pericoma (Pachypericoma) fallax Eaton, 1893

72. Pericoma (Pachypericoma) nielseni Kvifte, 2010

14



MoTH FLIES (DIPTERA: PSYCHODIDAE) FROM THE BELGIAN TRANSITION OF THE ATLANTIC
TO THE CENTRAL EUROPEAN FAUNAL ZONES

73. Pericoma (Pericoma) diversa Tonnoir, 1919

74. Pericoma (Pericoma) exquisita Eaton, 1893

75. Pericoma (Pericoma) pseudoexquisita Tonnoir, 1940
76. Pericoma (Pericoma) trifasciata (Meigen, 1818)
77. Pneumia canescens (Meigen, 1818)

78. Pneumia compta (Eaton, 1893)

79. Pneumia extricata (Eaton, 1893)

80. Pneumia gracilis gracilis (Eaton, 1893)

81. Pneumia mutua (Eaton, 1893)

82. Pneumia nubila (Meigen, 1818)

83. Pneumia palustris (Meigen, 1818)

84. Pneumia stammeri (Jung, 1954)

85. Pneumia trivialis (Eaton, 1893)

86. Tonnoiriella pulchra (Eaton, 1893)

87. Tonnoiriella nigricauda (Tonnoir, 1919)

88. Ulomyia annulata annulata (Tonnoir, 1919)
89. Ulomyia cognata (Eaton, 1893)

90. Ulomyia fuliginosa (Meigen, 1818)

91. Ulomyia plumata (Tonnoir, 1919)

92. Ulomyia undulata (Tonnoir, 1919)

ACKNOWLEDGEMENTS

We are grateful to M. Peeters from the Royal Institute of Natural Sciences in
Brussels for kindness and generosity in loaning the spirituous material of moth
flies from Belgium. Thanks are due to all anonymous reviewers for their valuable
and instructive comments on the manuscript. We are very obliged to Michal Tko¢
(National Museum in Prague, Czech Republic) for returning the six boxes of slides
and all spirituous doublets to Brussels. This work was supported by the Ministry
of Culture of the Czech Republic (DKRVO 2019-2023/5.1.a, National Museum,
00023272). and partly supported by the Slovak Scientific Grant Agency, contracts
No. VEGA-2/0030/17 and by the Slovak Research and Development Agency under
the contract No. APVV-16-0236.

LITERATURE

AFrzAN, H. - BELQAT, B., 2016. Faunistic and bibliographical inventory of the Psychodinae moth-flies of
North Africa (Diptera, Psychodidae). ZooKeys, 558: 119-145.

ANDERSEN, T. - HALAND, @., 1995. Norwegian moth flies (Diptera: Psychodidae). Fauna Norvegica Serie
B, 42:125-130.




Biodiversity & Environment, Vol. 10, No.2 Presov 2018

Boumans, L. - ZIMMER, J.Y. - VERHEGGEN, E, 2009. First record of the ‘bathroom mothmidge’
Clogmia albipunctata, a conspicuous element of the Belgian fauna that went unnoticed (Diptera:
Psychodidae). Phegea, 37(4): 153-160.

DE MEYER, M., 1991. Psychodidae. In: GROOTAERT P., DE BRUYN L. & DE MEYER, M. (Eds.) Catalogue of
the Diptera of Belgium. Studiedocument van het K.B.LN., 70: 33-34.

DEPAQUIT, J. - NAUCKE, T.J. - ScumITT, C. - FERTE, H. — LEGER, N., 2005. A molecular analysis of the
subgenus Transphlebotomus Artemiev, 1984 (Phlebotomus, Diptera, Psychodidae) interfered from
ND4 mtDNA with new northern records of Phlebotomus mascittii Grassi, 1908. Parasitology
Research, 95:113-116.

DuckHOUSE, D.A., 1990. Problems in the Palaearctic moth-flies and the identity and affinities of Pericoma
undulata Tonnoir and P. plumata Tonn. (Diptera: Psychodidae). Systematic Entomology, 15: 321-
329.

ELGUETA, M. - JEZEK, J., 2014. New records of Psychodidae (Diptera) with a list of the species cited for
Chile. Anales Instituto Patagonia (Chile), 42(2): 71-84.

HASELBOECK, A., 2016. Erstnachweis von Psychoda sigma Kincaid 1899(Diptera, Psychodidae,
Schmetterlingsmucken) fur Baden. Wurttemberg. Mitteilungen Entomologischer Verein Stuttgart,
51(2): 76.

JEZEK, J., 1984. A taxonomic study of the genera Psycmera Jez. and Parajungiella Vail. (Diptera,
Psychodidae) of Czechoslovakia. Acta Musei Nationalis Pragae, 40B(1): 1-19.

JEZEK, J., 1987. Jungiella hygrophila sp. n. (Diptera, Psychodidae, Paramormiini) with redescriptions of
Czechoslovak species of Jungiella s. str. Acta Entomologica Musei Nationalis Pragae, 42: 207-223.

JEZEK, J., 2003. New faunistic data and check list of non Phlebotomine moth flies (Diptera, Psychodidae)
from the Czech and Slovak republics. Casopis Narodniho musea. Oddil pfirodovédny, 172: 121-
132.

JEZEK, J., 2007. New records of moth flies (Diptera, Psychodidae) from Poland with description of Apsycha
gen.nov. Acta Zoologica Universitatis Comenianae, 47(2): 145-160.

JEZEK, J., 2009. Further new faunistic records of moth flies (Insecta, Diptera, Psychodidae) from the Czech
Republic and Slovakia. Folia Faunistica Slovaca, 14(15): 101-105.

JEZEK J. - YAGc, $., 2005. Common non-biting moth flies (Insecta, Diptera, Psychodidae) new to the
fauna of Turkey. Tiirkiye Parazitoloji Dergisi, 29 (3): 188-192.

JEZEK, ]. - CHVOJKA, P. - MANKO, P. - OBONA, J., 2017. Faunistic and bibliographical inventory of moth
flies from Ukraine (Diptera, Psychodidae). ZooKeys, 693: 109-128.

JEZEK, ]. - GOUTNER, V., 1995. Psychodidae (Diptera) of Greece. Acta Entomologica Musei Nationalis
Pragae, Series B, Historia Naturalis, 50[1994](1-4): 107-124.

JEZEK, ]. - HAJEK, J., 2007. Psychodidae (Diptera) of the Orlické hory Protected Landscape Area and
neighbouring areas with descriptions of two new species from the Czech Republic. Acta
Entomologica Musei Nationalis Pragae, 47: 237-285.

JEZEK, J. — KUBIK, S. - BARTAK, M., 2013. Psychodidae (Diptera) of Vraz nr. Pisek (Czech Republic). In:
KUBIK, S. - BARTAK, M., (Eds.) Workshop on Biodiversity, Jevany. Ceska Zemédélska Univerzita v
Praze, Prague, 189-199.

JEZEK, ]. - MANKO, P. - OBONA, J., 2018. Checklist of known moth flies and sand flies (Diptera, Psychodidae)
from Armenia and Azerbaijan. ZooKeys, 798: 109-133.

JEZEK, ]. - OMELKOVA, M., 2012. Moth flies (Diptera: Psychodidae) of the Bile Karpaty Protected Landscape
Area and Biosphere Reserve (Czech Republic). In: MALENOVSKY, I. - KMENT, P. - Konvi¢ka, O,
(Eds.) Species inventories of selected insect groups in the Bile Karpaty Protected Landscape Area
and Biosphere Reserve (Czech Republic). Acta Musei Moraviae, Scientiae Biologicae (Brno), 96(2):
763-802.

JEZEK, J. — VAN HARTEN, A., 2005. Further new taxa and little-known species of non-biting moth flies
(Diptera, Psychodidae) from Yemen. Acta Entomologica Musei Nationalis Pragae, 45: 199-220.
JEZEK, ]. - VAN HARTEN, A., 2009. Order Diptera, Family Psychodidae. Subfamily Psychodinae (non-biting

moth flies), pp. 686-711. In: VAN HARTEN, A. (ed.): Arthropod Fauna of the United Arab Emirates,
Vol. 2. Dar Al Ummah Printing, Publishing, Distribution and Advertising, Abu Dhabi, 786 pp.

16



MoTH FLIES (DIPTERA: PSYCHODIDAE) FROM THE BELGIAN TRANSITION OF THE ATLANTIC
TO THE CENTRAL EUROPEAN FAUNAL ZONES

KREK, S., 1999. Psychodidae (Diptera Insecta) Balkanskog Poluotoka. Federacija Bosne i Hercegovine,
Ministarstvo Obrazovanja, Nauke, Kulture i Sporta, Studentska Stamparija Univerziteta Sarajevo,
Sarajevo, 417 pp.

KROCA, J. - JEZEK, J., 2015. Moth flies (Psychodidae: Diptera) of the Moravskoslezské Beskydy Mts and
Podbeskydska pahorkatina Upland (Czech Republic). Acta Musei Silesiae, Scientiae Naturales, 64:
27-50.

KvirTE, G. M., 2014. Nomenclature and taxonomy of Telmatoscopus Eaton and Seoda Enderlein; with
a discussion of parameral evolution in Paramormiini and Pericomaini (Diptera: Psychodidae,
Psychodinae). Zootaxa, 3878(4): 390-400.

KVIFTE, G.M. - ANDERSEN, T., 2012. Moth flies (Diptera, Psychodidae) from Finnmark, northern Norway.
Norwegian Journal of Entomology, 59: 108-119.

KVIETE, G.M. - HALAND, O. - ANDERSEN, T, 2011. A revised check-list of Norwegian moth flies (Diptera,
Psychodidae). Norwegian Journal of Entomology, 58: 180-188.

OBONA, J. - JEZEK, ., 2014. Prodromus of moth flies (Diptera: Psychodidae) from Slovakia. Acta Musei
Silesiae, Scientiae Naturales 63: 193-251.

OMELKOVA, M. - JEZEK, J., 2012. Two new species of Pneumia Enderlein (Diptera, Psychodidae,
Psychodinae) from the Palaearctic region. Zootaxa, 3180: 1-18.

SALMELA, J. — PAASIVIRTA, L. — KVIFTE, G. M. 2014. Checklist of the familes Chaoboridae, Dixidae,
Thaumaleidae, Psychodidae and Ptychopteridae (Diptera) of Finland. ZooKeys, (441), 37.

SALMELA, J. - PIIRAINEN, T., 2005. Description of a new Psychodidae (Diptera) species from Estonia.
Entomologica Fennica, 16(4): 301.

SVENSsON, B.W,, 2009. Fjarilsmyggfauna i ett hagmarksomrade och en ladugard i ostra Blekinges
skogsland. Med en oversikt av familjen Psychodidae:s morfologi, systematik och utforskande, samt
sarskilt de svenska Psychoda s.l. Arternas biologi. Entomologisk tidskrift, 130: 185-206.

TONNOIR, A.L., 1919a. Contribution a 1" étude des Psychodidae de Belgique. Note préliminaire. Annales
de la Société Entomologique de Belgique, Bruxelles, 59: 8-17.

TONNOIR, A.L., 1919b. Contribution a 1" étude des Psychodidae de Belgique. Deuxiéme note. Annales de
la Société Entomologique de Belgique, Bruxelles, 59: 136-140.

TONNOIR, A.L., 1920a. Contribution al” étude des Psychodidae. Annales de la Société Entomologique de
Belgique, Bruxelles, 60: 149-157.

TONNOIR, A.L., 1920b. Contribution a 1" étude des Psychodidae de Belgique. Troisiéme note. Annales de
la Société Entomologique de Belgique, Bruxelles, 60: 180-187.

ToNNOIR, A.L., 1922a. Synopsis des Especes européenes du Genre Psychoda (Diptéres). Annales de la
Société Entomologique de Belgique, Bruxelles, 62: 49-88.

TONNOIR, A.L., 1922b. Nouvelle contribution a 1" étude des Psychodidae (Diptera) et description de dix
espéces nouvelles d Europe. Annales de la Société Entomologique de Belgique, Bruxelles, 62: 153
181.

TONNOIR, A.L., 1940. A synopsis of the British Psychodidae (Dipt.), with descriptions of new species.
Transactions of the Entomological Society, Southampton, 7: 21-64.

VAILLANT, E, 1971-1983. 9d. Psychodidae - Psychodinae (not finished). In: LINDNER, E., (ed.): Die Fliegen
der palaearktischen Region. Stuttgart. Vols. 287(1971): 1-48, 291(1972): 49-78, 292(1972): 79-108,
305(1974): 109-142, 310(1975): 143-182, 313(1977): 183-206, 317(1978): 207-238, 320(1979):
239-270, 326(1981): 271-310, 328(1983): 311-357.

VERHEGGEN, E -MIGNON, J. - Louts, J. - HAUBRUGE, E. - VANDERPAS, J., 2008. Mothflies (Diptera:
Psychodidae) in hospitals: a guide to their identification and methods for their control. Acta
Clinica Belgica, 63(4): 251-255.

WAGNER, R., 1990. Family Psychodidae. In: Sods, A., (ed.), Catalogue of Palaearctic Diptera. Vol. 2.
Psychodidae - Chironomidae. Akadémiai Kiado, Budapest, pp. 11-65.

WAGNER, R., 2018. Fauna Europaea: Psychodidae. In: DE JonG, H., (ed.): Fauna Europaea: Diptera
Nematocera. Fauna Europaea version 2018. Available on: https://fauna-eu.org (accessed 21
October 2018).




Biodiversity & Environment, Vol. 10, No.2 Presov 2018

TWO NEW SPECIES OF HYBOTID FLIES (PLATYPALPUS
SLOVENIENSIS BEQUAERT, 1962 AND TACHYPEZA
TANAISENSE KOVALEV IN CHVALA, 1975) FOR THE FAUNA
OF SLOVAKIA

Ruud vAN DER WEELE' - Peter MANKO? - Jozef OBONA®'

ABSTRACT

Here we present faunistic data on 10 species collected at two sites in Slovakia along with the first
records of Platypalpus sloveniensis Bequaert, 1962 and Tachypeza tanaisense Kovalev in Chvila,
1975 for the territory of Slovakia. The species richness of the hybotid dance flies fauna in Slovakia was
increased to 274 species by the findings described in this paper.

KEYWORDS
faunistics, new records, hybotid dance flies, Slovakia

INTRODUCTION

The flies of the family Hybotidae, known also as the hybotid dance flies, represent
very small to medium-sized flies species (in Europe, they do not reach a length of
more than 5 mm). Hybotid dance flies are mostly predators, despite the weak ability
to fly. In most cases, they hunt prey, particularly tiny arthropods, by running on
vegetation, tree-trunks, rocks, or sand. There is only a small number of species
catching their prey when flying (CHVALA 2009). The family Hybotidae was artificially
included in the family Empididae s. lat. for many years. Since 1983 (CHVALA 1983,
CoOLLINS & WIEGMANN 2002), the family Hybotidae has been classified as a separate
monophyletic taxon. It forms a clear lineage considerably distinct from the Empididae.
Among the Empidoidea, Hybotidae represent a lineage that is more basal than the
main radiation of Empididae and Dolichopodidae, though hybotid are not as ancient
as the genera placed in the Atelestidae (SINCLAIR & CUMMING 2006, MOULTON &
WIEGMANN 2007). Among the subfamilies, the Hybotinae and Tachydromiinae
represent certain clades. The status of the Ocydromiinae as a monophyletic group
is less clear. In particular, it still unconfirmed whether the Trichininae should be
included in the tribe Trichinini or even in the tribe Bicellariini or Oedaleini, or
whether they are more distinct and should be distinguished as a separate subfamily
(SINCLAIR & CUMMING 2006, MOULTON & WIEGMANN 2007, CHVALA 2009).

The last summarization of the family Hybotidae in Slovakia was made by CHVALA
(2009) and included 170 species. Afterward, VAN DER WEELE et al. (2015) increased
the number of hybotid species to 172.
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TWO NEW SPECIES OF HYBOTID FLIES (PLATYPALPUS SLOVENIENSIS BEQUAERT, 1962 AND
TACHYPEZA TANAISENSE KOVALEV IN CHVALA, 1975) FOR THE FAUNA OF SLOVAKIA

MATERIAL AND METHODS

The material of hybotid dance flies was collected in Trstenec spring area (N
48°44°20.32% E 18°28’54.27”) located near the village of Diviacka Nova Ves on July
2018 by means of sweep nets, and in the city of PreSov (48°59’51.1”N 21°13’19.7”E)
on June and August 2018 by hand collecting from walls of buildings and tree trunks.
In both cases, the collectors were J. Obona and P. Manko.

The obtained material was preserved in 75% ethanol directly in the field. In the
laboratory, all collected individuals were identified by R. van der Weele to the lowest
possible taxonomic level. Identification and nomenclature used in this paper follow
GROOTAERT & CHVALA (1992).

Information on distribution within Europe is provided only for species recorded
from Slovakia for the first time. All of the hybotid dance flies material is deposited in
the collection of the first author.

REsuULTS

The present paper summarizes the data on hybotid dance flies collected randomly
at two different sites in Slovakia. The first site has an exclusively natural character
without significant human impact and includes several springs called collectively
Trstenec. The second site is considerably influenced by human activities (urban area
of the PresSov town). In Trstenec, 8 hybotid species (one species of the subfamily
Hybotinae and seven of the subfamily Tachydromiinae) were found altogether. In the
town of Presov, only 3 species (all of the subfamily Tachydromiinae) were recorded.

List of hybotid records collected in Trstenec

Subfamily Hybotinae

Hybos culiciformis (Fabricius, 1775)
Material examined: 9.vii.2018, Im

Subfamily Tachydromiinae

Tachydromiini

Platypalpus calceatus (Meigen, 1822)
Material examined: 9.vii.2018, 1f; 17.vii.2018, 2f

Platypalpus sloveniensis Bequaert, 1962

Material examined: 9.vii.2018, 1f

Comments: Previously known from Czech Republic, Hungary, and Slovenia
(CHVALA 2014). New for Slovakia.

Note: P. sloveniensis is easily recognised by its single pair of vertical bristles, partly
polished mesonotum, large apical spur on mid tibiae and very thickened mid femur,
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yellow legs including coxae, yellowish antennae with long arista (GROOTAERT &
CHVALA 1992). Despite the fact that P. sloveniensis is easily recognisable species, it
remains unknown in many European countries.

Platypalpus pectoralis (Fallén, 1815)
Material examined: 9.vii.2018, 1m

Tachydromia microptera (Loew, 1864)
Material examined: 17.vii.2018, 1f

Tachydromia annulimana Meigen, 1822
Material examined: 2.vii.2018, 2f

Drapetini

Drapetis ephippiata (Fallén, 1815)
Material examined: 9.vii.2018, 2m

List of hybotid records collected in Presov

Subfamily Tachydromiinae

Tachydromiini

Tachypeza tanaisense Kovalev in Chvdla, 1975

Material examined: 20.vi.2018, 1m

Comments: Previously known from Czech Republic, Ukraine, and Central and
South European Russia (CHVALA 2014). New for Slovakia.

Note: T. tanaisense is a Tachypeza recognised by its polished pleurae, rather small
scutellar bristles that are close to one another. Its palpi, bearing besides the strong
black apical bristle several black hairs, makes it easily distinguishable from Tachypeza
fuscipennis (Fallén, 1815), which is characterized by only the strong apical bristle
black (CHVALA 1975).

Tachydromia smithi Chvala, 1966
Material examined: 20.vi.2018,2 m, 2 f

Drapetini

Drapetis assimilis (Fallén, 1815)
Material examined: viii.2018, 1 m

Discussion

The family Hybotidae has been intensively studied in Europe by Chvala since the
1960s and it undoubtedly represents one of the best-studied and best-known groups
of Diptera in Central Europe (CHVALA 2009). Therefore, it is very interesting that it is
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still possible to find new records for a country in an urban area. However, we assume
that this finding is rather exceptional and it is more likely that in urban areas or other
synanthropic areas will be recorded rather neozoons than native species since non-
native (invasive) species findings are more often mentioned in such environments
(e.g. MEDVECKA et al. 2014, OBONA et al. 2016).

The findings presented here increased the hybotid fauna of Slovakia (CHVALA 2009,
VAN DER WEELE et al. 2015) to 274 species due to the first records of Platypalpus
sloveniensis and Tachypeza tanaisense.
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FIRST RECORD OF LOGIMA sIGMA (KINCAID, 1899)
(DIPTERA: PSYCHODIDAE) FROM SLOVAKIA

SHORT COMMUNICATION

Jozef OBONA"" - Milan KOZANEK®

ABSTRACT

The species Logima sigma (Kincaid, 1899) (Diptera: Psychodidae) is recorded for the first time from
the territory of Slovakia. Two females were found in the livestock farm in Senkvice. The list of Psycho-
didae recorded from the territory of Slovakia increased to 119 species.

KEYWORDS
faunistics, Psychodinae, first faunistic record

Logima sigma Kincaid, 1899
Syn. Psychoda surcoufi Tonnoir, 1922

Note: European species Psychoda surcoufi Tonnoir, 1922 was synonymized with
American Psychoda sigma Kincaid,1899 by DEL Rosario (1936) on the basis of
the shape of female subgenital plate. The synonymy was interpreted incorrectly by
WITHERS (1988) in a contradiction with the principle of priority (JEZEK 2003).

Material: Slovakia, Senkvice, 48°18’11”N 17°21°38”E, 175 m a.s.1., 1 female, 8.6.2016
(mod. Malaise trap), 1 female (Figs. 1-2), 14.6.2016 (the same), M. Kozanek leg., J.
Obona det.

Distritubion: Austria, Belgium, Czech Republic, France, Great Britain, Norway,
Poland, Spain (incl. Madeira); Antipodes Is., Auckland L., Australia, Campbell L.,
Chile, Enderby L., Ewing L., French L., Macquarie L., New Zealand, Ocean L, Rose
L., Saint Helena, USA (JEZEK 2003, ANDERSEN & HALAND 1995, KVIFTE et al. 2011,
KVIFTE & ANDERSEN 2012, ELGUETA & JEZEK 2014, HASELBOECK 2016, WAGNER
2018). First record for Slovakia. Material is deposited in the Laboratory and
Museum of Evolutionary Ecology, Department of Ecology, University of Presov.

Conclusion: The recent checklist of non-biting moth flies from Slovakia (JEZEK
2009) includes 97 species. Later on, JEZEK et al. (2012), OBONA & JEZEK (2012,20014)
and DVORAK et al. 2016 extended it to 118 species. Present paper increased list of
Psychodidae species so far recorded from Slovakia up to 119 species.
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FIRST RECORD OF LOGIMA SIGMA (KINCAID, 1899) (DIPTERA: PSYCHODIDAE)
FROM SLOVAKIA

Figure 1. Logima sigma (Kincaid, 1899) wing.

Figure 2. Logima sigma (Kincaid, 1899) female genitalia — subgenital plate, genital
chamber and ovipositor (ventral view).
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NOVE ZAUJIMAVE NALEZY CHROBAKOV (COLEOPTERA:
BOTHRIDERIDAE, CARABIDAE, DERODONTIDAE,
LEIODIDAE, MELASIDAE, STAPHYLINIDAE,
TENEBRIONIDAE) NA SLOVENSKU

NEW INTERESTING FINDINGS OF BEETLES (COLEOPTERA:
BOTHRIDERIDAE, CARABIDAE, DERODONTIDAE,
LEIODIDAE, MELASIDAE, STAPHYLINIDAE,
TENEBRIONIDAE) IN SLOVAKIA

SHORT COMMUNICATION

Tomds JAszAy " - Alexandra JASZAYOVA >

ABSTRACT

15 species belonging to the seven beetle families are presented in this contribution; brief notes to the
ecology of imagoes and the actual distribution are mentioned. The species Agaricophagus reitteri
Ganglbauer, 1899 (Leiodidae) is confirmed in Slovakia after 88 years. Bledius spectabilis Kraatz,
1857 (Staphylinidae) and Oxylaemus variolosus (Dufour, 1843) (Bothrideridae) are first records for
the Slovak fauna.

KEYWORDS
beetles, coleoptera, faunistics, Slovakia

MATERIAL A METODY

Udaje publikované v tejto praci boli ziskané pocas faunistickych vyskumov v CHKO
Vychodné Karpaty, CHKO Vihorlat, NP Slovensky kras (ktoré boli realizované v ramci
projektu NATURA 2000) prvého autora a udaje ziskané pocas vyskumu subterannej
fauny v CHKO Driencansky kras a CHKO Revtcka vrchovina a NP Slovensky kras
(v ramci bakalarskej a diplomovej prace) druhého autora. Metoda zberu je uvedend
pri kazdom naleze, uvadzane st aj ekologické okolnosti nalezu, zname udaje
z autekologie prislusného druhu a doterajsie udaje o rozéireni. Vyskyt chraneného
druhu Laena reitteri Weise, 1877 (Tenebrionidae) bol zaznamenévany v teréne
pocas faunistickych vyskumov niektorych chranenych eur6psky vyznamnych tizemi
Vychodného Slovenska v rdamci projektu NATURA 2000, dodrziavanim metodik
pri vyskume chranenych druhov. Presevy sme prezerali na miskich (40x50cm),
determinovali a urcovali sme aj pohlavie lupou (9x) podla prednych tarzalnych

! Museum of Saris, Natural History Department, Rhodyho 2, SK - 085 01 Bardejov, Slovak Republic.
E-mail: tomasjaszay@nextra.sk
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¢lankov a vypustali spit na lokalitu.

Pouzité skratky: coll. — zbierka, env. — okolie, GPS - sturadnice lokality, k. 4. -
katastralne izemie, (N)PR - (ndrodnd) prirodna rezervacia, SMB — Sari$ské mtizeum
Bardejov, v zatvorke [= ...] su povodné nazvy taxonov resp. pdvodné nazvy lokalit
uvedené v citovanej literatire, sp — subteranne pasce, f — 4% roztok formaldehydu, e
-50% etylénglykol, hg — hibkovy gradient subterannych pasci v cm.

FAUNISTICKE ZAZNAMY
Bothrideridae

Anommatus duodecimstriatus (Miiller, 1821)

Material: 1 ex.. PR Lazky (GPS=49°1031.2“N 22°0337.6“E) cca 450 m n. m.,
23.7.2015, 1gt. T. Jaszay, zbierany presevom v lesnom spolocenstve bukové a jedlové
kvetnaté lesy. V sti¢asnosti je to sekundarny les so zachovalymi bukmi (Fagus sylvatica
L.) a s vtrusenou brezou (Betula sp.).

Rozsirenie: Druh je znamy z juznej a zapadnej ¢asti Eurépy, z niekolkych lokalit
v strednej Eurdpe, na vychod zasahuje do Turecka a na Kaukaz, na severozapad
na Britské ostrovy az do juzného Svédska, Norska a Danska (Burakowskr a kol.
1986, OLBERG a OLSEN 2009, OROUSSET a VINCENT 2010, SILEVERBERG 2010). Je
zaznamenany aj z Kandrskych ostrovov, Madeirskych ostrovov, z Juznej Afriky,
Severnej a Juznej Ameriky (LAWRENCE a STEPHAN 1975, SLipiNsk1 2007) z Nového
Zélandu a Tasmanie (KuscHEL 1979). V Polsku st zname ndlezy z Wroctawia a
Legnicy v Dolnom Sliezsku, Jedliny - Zdréj v Sudetach Zachodnich (BURAKOWSKI a
kol. 1986) a z Dzielnica Mokotéw (Warszawa) Nizina Mazowiecka (BYK a MATUSIAK
2014). Z Madarska je zndmy len jeden spolahlivy tidaj a to z Budapesti - dvor muzea
[=Budapest, Muzeum-kert] (Kaszas 1947).

Poznamka: Druhy rodu Anommatus ziji subteranne a su tazko zistitelné. Su to
vacsinou lokalne roz$irené glacialne relikty z Balkanu, severného Talianska a juzného
Francuzska (VoGT 1967), nepatrnych (1-2 mm) rozmerov, st nepigmentované, slepé,
bezkridle s kratkymi nohami. Nélezy A. duodecimstriatus v ostatnych ¢astiach sveta je
uréite vysledkom rychlej introdukcie rastlin (korenovy systém s poddou) celosvetovo
(OLBERG a OLSEN 2009). V Nemecku rozsirenie A. duodecimstriatus uvadza (KOHLER
a KrausniTzer 1998, KocH 1968, 1993, MALZACHER a KONZELMANN 2001,
KONZELMANN a MALZACHER 2006) a zo Svajciarska Horion (1969). Zo Slovenska
st zname len starSie nalezy: Topol¢any (RouBAL 1925, 1927, 1936), Levice, Kosice
(ROUBAL 1927, 1936) a Chlaba [=Helemba] (ROUBAL 1936).

Anommatus hungaricus Dudich, 1922

Material: 2 ex.: Vihorlatské vrchy (k. 6. Jasenov), Hornd jaskyna, (GPS=48°5412.0“N,
21°5520.1“E), 364 m n. m., 15.6.2004, lgt. P. Luptacik.

Rozsirenie: Druh je zndmy z Madarska, Rumunska a Slovenska (SripiNskr 2007),
novsie zisteny aj v Ceskej republike: Zbrasovské aragonitové jaskyne (MLEJNEK a
Tajovsky 2008, Tajovsky a kol. 2013) a z Ukrajiny: Velyka Uholka [=c. B. Yronbka
=ceno Bennka Yronpka] (DROGVALENKO 2005).
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Poznamka: Zo Slovenska pozname viac udajov: z lokality Levice bol opisany ako
novy druh Anommatus Sorneri (Roubal 1925), ktory Kaszas (1947) synonymizoval
s A. hungaricus, dalSie zname lokality vyskytu su Banska Bystrica (RouBAL 1936),
Tekovska Zupa: Tekovské Luzany [=Komitat Bars: Nagyszallo], Gemerska Zupa:
Rimavska Sobota [=Komitat Gomor: Rimaszombat] (KaszaB 1947), z novych
udajov: Senec - Martinsky les, Kamenica nad Hronom (MajzLaN 2011, 2012), Nova
Sedlica (MajzLAN 2015), Brekov — hradny vrch (dubovy les) (MAjzLAN 2016b).

Anommatus pannonicus Kaszab, 1947

Material: 1 ex. Slovensky kras, PR HruSovska lesostep, (GPS=48°3551.7“N
20°3802.8“E), 28.5.2014, lgt. T. Jaszay, zbierany presevom v juine exponovanej
dubine; 1 ex.: Slovensky kras, PR Brzotinske skaly, (GPS=48°3449.1“N 20°2927.3“E
), 26.5.2014, lgt. T. Jaszay, v preseve starej dubiny. lex.: Slovensky kras, sut pri
Ardovskej jaskyni, (GPS= 48°31°16.9“N 20°2514.1“E), 29.4-23.10.2015, (sp:f, hg:45),
leg. Luptacik a Raschmanova.

Rozsirenie: Panonsky druh, zndme st udaje z Madarska, Slovenska a Rumunska:
Sedmohradsko (bez blizsej lokalizacie) (Kaszap 1947), z Rakdska: Burgendland a
vychodné Rakusko (bez blizéej lokalizacie) (Horion 1992), Ceskej republiky: Praha
(GoTTWALD 1970) a nedévno zisteny aj v Polsku: Dolny Slask: Wroctaw-Biskupin
(BorowiEc a KaNia 1992) a Ukrajiny: Velyka Uholka (DROGVALENKO 2005).
Poznamka: V poslednom prehlade o distribucii druhu A. pannonicus je uvedeny z
Madarska, Polska, Raktiska, Rumunska a Slovenska (StipiNskr 2007). Nové tdaje
z Polska a Ceskej republiky uvddza VAvRaA (2014), vzhladom k skrytému spdsobu
zivota, nové nalezy v strednej Eurdpe presahuju doterajsie poznatky iba o jeho
panoénskom rozsireni. Kaszas (1947) opisuje druh na zaklade typového materialu zo
Slovenska z lokality Tekovska zupa, Tekovské Luzany [=Komitat Bars, Nagyszallo].
Dalsi tdaj Stirovo uvddza GorTwaLp (1970). Odvtedy absentovali tdaje zo
Slovenska, najbliz$ie bol publikovany nalez zo Slovenského krasu pred vchodom do
Ardovskej jaskyne (JAszay 1999). Vyznamny edaficky druh, znamy zo Slovenského
krasu a dalsich lokalit. Nélezy z lokalit PR Brzotinske skaly a PR Hru$ovska lesostep
a sut pri Ardovskej jaskyni potvrdzuju hojnejsi vyskyt druhu v ramci doterajsieho
aredlu ale najma v Slovenskom krase.

Oxylaemus cylindricus (Creutzer, 1796)

Material: 1 ex.: Slovenskykras, PR Jasovské dubiny, (GPS=48°40°41.9“N 20°5822.9“E),
6.5.2014, lgt. T. Jaszay, v preseve hrabanky v dubine; 1 ex.: PR Hru$ovska lesostep,
(GPS=48°3551.7“N 20°3802.8“E), 25.6.2014, lgt. T. Jaszay, v preseve hrabanky v
starej dubine.

Rozsirenie: Druh je znamy z Britanie, Belgicka, Bieloruska, Bosny a Hercegoviny,
Ceskej Republiky, Franctzska, Grécka, Holandska, Madarska, Polska, Rakuska,
Rumunska, Slovenska, Srbska a Ciernej Hory, Spanielsko, Svajciarska, Talianska a
Ukrajiny (StipiNskr 2007). Opitovne po dlhej dobe z Britanie uvddza (ALEXANDER
2011, TELFER 2011). Zo Slovenska st zndme udaje: Jursky Sur (MajzLan 2010) a
Burda (MAjzLAN 2016).
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Oxylaemus variolosus (Dufour, 1843)

Material: lex.: Slovensky kras, sut pred Ardovskou jaskynou, (GPS= 48°31°16.9“N
20°2514.1“E), 29.4-23.10.2015, (sp:f, hg:95), leg. Luptacik a Raschmanova.
Rozsirenie: Zname su udaje z Franctzska, Nemecka, Velkej Britanie, Talianska
(vratane San Marina, Sardinie a Sicilie), Polska, Svédska, Svajciarska (SLiprNskr
2007). Zaznamenany aj z Korziky, Ceskej republiky, Nemecka, Madarska, Spanielska,
Grécka a Turecka (DAjoz 1977, RECALDE IRURZUN a SAN MARTIN MORENO 2007,
CHEHLAROV a kol. 2016). Je to vzacny saproxylicky druh povazovany za reliktny,
viazany na hnijice $tddid mftveho dreva v primarnych lesnych spolocenstvach
(MULLER a kol. 2005). Je zahrnuty aj v ¢ervenych zoznamoch (Red list) ohrozenych
saproxylickych chrobdkoch: Svédsky Red List (GARDENFORs 2010) a v zozname
Eurdpskej Unie (NIETO a ALEXANDER 2010). Je to prvy nalez pre faunu Slovenska.

Carabidae

Leistus montanus Stephens, 1827 cf. pawlowskii Farka¢ & Fassati, 1999

Material: 1 &: Cierna Hora: Humenec-vrch (k. 4. Velkd Lodina) (& 292-06),
(GPS=48°51°44.0“N 21°10°19.8“E), 600 m n. m., 8.6.2006, leg. A. Mock, zbierany
v prizemnej dutine v kmeni buka lesného (Fagus sylvatica L.) na rozhrani dubiny
a budiny, vapencovy podklad.

Rozsirenie: Z Eurdpy je uvadzany z Ceskej Republiky, Franctizska, Irska, Nemecka,
Polska, Rakuska, Slovenska, Slovinska, Svajciarska, Talianska, Velkej Britanie
a europskej casti Ruska (FARKAC a JANATA 2003), rovnaké rozsirenie a navyse zo
Spanielska uvédzaju (FriTzE a Hannig 2010).

Poznamka: Autori FRiTZE a HANNIG (2010) publikované literarne tidaje zo severu
Eurépskej ¢asti Ruska, ktoré publikovali FARKAC a JaANATA (2003) a z Balkanskeho
polostrova, Normandie (Franctzsko), Syrie a Turecka, ktoré publikovali napr.
AvGIN a EMRE (2007), VIGNA TAGLIANTI (2010) povazuji za mylné. Aredl druhu je
disjunktny nachadzany v strednych a vysokych horskych polohach, v palearktickom
katalogu je uvadzany v Siestich poddruhoch (FARKAC a JaNATA 2003), v kluci ,,Die
Kifer Mitteleuropas® uvadza AssMANN (2004) zo strednej Eurdpy péat poddruhov.
Tieto poddruhové statusy st podla ASSMANNA (Assmann in: FRITZE a HANNIG 2010)
nie postacujuco vyjasnené ale doposial nebol ich poddruhovy status v literattre
nikym zmeneny. Poddruh Leistus montanus pawlowskii Farka¢ & Fassati, 1999
je zatial znamy z jedinej typovej lokality: Babia gora, ktord lezi na hranici Polska
a Slovenska (FARKAC a FassatTi 1999), nalez blizsie nespecifikovanej subspécie L.
montanus Stephens, 1827 zo Svitého Jura pri Bratislave v suti kamenia (rtina) v
starych vinohradoch publikoval MajzLAN (2010).
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Derodontidae

Derodontus macularis Fuss, 1850

Material: 1 ex.: Stebnicka Magura, Kamenna hora, 600 m n. m. (GPS=49°2042“N,
21°14°48“E), 25.5.1996, 1gt. T. Jaszay, presev hrabanky v spolo¢enstve jedlobuciny.
Rozsirenie: Tento druh Zije v podhorskych oblastiach, na hubach smolokorka
bukova (Ischnoderma resinosum (Schrad.) P. Karst. [=Polyporus resinosus])
zaznamenany aj na hube laziochlena oby¢ajna (Ischnoderma benzoinum (Wahlenb.)
P. Karst.) rastucich na starych bukoch (Fagus silvatica L.) HAva (2001). Aktualne
ekosozologické zhodnotenie znamych tdajov ndjdeme v praci Konvicka (2014).
Zname st udaje z Bosny a Hercegoviny, Chorvatska, Ceskej republiky, Franctizska,
Lichtensteinska, Madarska, Nemecka, Polska, Rakaska, Rumunska, Ruska: juzné
Eurépske teritorium, Slovenska a Svajciarska (HAva 2007).

Poznamka: Zo Slovenska pozname viacero tudajov: vrch Sninsky kamen [=Mons
Szinnaik$] (KutnHY 1897) a Vlarsky priesmyk (ROoUBAL 1936), z novsich udajov z
viacerych lokalit: Beskydy: Makov, Zborov (okr. Bardejov, pozn. aut.), Bardejov:
Magura, Bardejovské Kupele, Badin a Lazy uvadza HAva (2001), poletnejsie nalezy
z lokalit: Zvolen: Z4luznd, na buku napadnutého I. resinosum; Polana: Ziarec na L.
resinosum; Mald Fatra: NPR Sramkovd; Kremnické vrchy: NPR Boky; Velk4 Fatra:
Krizna - Ramzina, na I. resinosum; Starohorské vrchy: Baranovo, na I. resinosum;
Mala Fatra: Trebostovska dolina; Brusno, do Malaiseho pasce; Banska Bystrica: Urpin,
na I. resinosum; Strazovské vrchy: NPR Lutovsky Drienovec; Vta¢nik: Gupina - Haj,
na buku napadnutého I. benzoinum; Stiavnické vrchy: Chlm, na dube napadnutého
I. resinosum uvadza FRANC (2008), z dalsich lokalit: Abelové - Banov Laz CUNEV
(2015) a Polana: NPR Pod Dudd$om PoTockY (2015). Velmi vzacny a sporadicky sa
vyskytujuci druh, povazovany za relikt pévodnych lesov.

Leiodidae

Agaricophagus reitteri Ganglbauer, 1899

Material: 19: Slovensky kras, sut pri Ardovskej jaskyni, (GPS= 48°31°16.9“N
20°2514.1“E), 29.4-23.10.2015, (sp:e, hg:5), leg. Luptacik & Raschmanova.
Rozsirenie: Zo Slovenska uvadza starsie tidaje RouaL (1930): Stirovo [=Parkan],
Leopoldov, Banska Bystrica bez ekologickych udajov. Horion (1949) uvadza
rozSirenie druhu: Madarsko, Slovensko, Bosna, Taliansko (Latio) a Kaukaz. V
aktualnom katalégu Palearktickych chrobakov udaj zo Slovenska chyba. Druh je
uvadzany z Rakuska, Talianska, Bosny a Hercegoviny, Grécka, Madarska, Rumunska
a ,Caucasus“ (PERREAU 2015). Z Madarska pozname viac nalezov z Budapesti a jeho
blizkeho okolia, kde ho zbierali do pasci na navnady (dimetyl sulfid a vitamin U) a na
podzemnej hube hluzovka letna (Tuber aestivum (Wulfen) Spreng.) (MERKL 2006).
Poznamka: A. reitteri Zije v podzemnych hubach v suchych listnatych lesoch (Kocu
1989). Sporadické nalezy druhu su sposobené jeho skrytym spdsobom Zivota, je
mykofag a Zije v zriedkavo sa vyskytujucej podzemnej hube hluzovke letnej (Tuber
aestivum). Nalez je potvrdenim vyskytu tohto velmi vzacneho druhu na Slovensku
po 88 rokoch od poslednej publikovanej spravy.
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Melasidae

Dromaeolus barnabita (A. Villa & G. B.Villa, 1838)

Material: 1 ex.: Spi$ské Vlachy, Zahura (GPS=48°5546.1“N 20°4838.0“E), 15.7.2009,
lgt. T. Jaszay, najdeny uhynuty exemplar v nadrzi s dazdovou vodou (rev. J. Mertlik).
Rozsirenie: Alzirsko, Bosna a Hercegovina, Ceskd republika, Franctizsko, Chorvétsko,
Nemecko, Madarsko, Polsko, Rakusko, Rumunsko, Rusko: stredoeurdpska oblast,
Svédsko, Taliansko (Muona 2007); Kaukaz (BUuRAKOWSKI 1991, LUCHT a MERKL
1993); Turecko a Ukrajina (MERTLIK a kol. 2007); Gruzinsko (MERTLIK 2008).
Poznamka: Zo Slovenska starsie udaje: Vlara, Zvolen (RouBaL 1936); Strazovské
vrchy: NR Rohatin, Hradi$tnica (FRANC 2004), Petrovce (LoHAJ 1993), Nova Sedlica
— dolina Zbojského potoka (JAszay 2001). Posledne zo Slovenska revidoval material
a aktudlny zoznam lokalit uvddza MERTLIK (2008): Svidnik env.: Semetkovce, Nova
Sedlica - Zboj, Remetské Hamre, Muranska planina, Petrovce env., Slovensky kras,
Hru$ov env., Novy Sala$ intr., Husak, Hronska Breznica, Dobrd Niva, Mald Bara,
Modra, Hajn4cka, Plastovce, Cerova vrchovina: Jestice env., Stirovo - Modry vrch,
Kamenica nad Hronom, Kovac¢ov a Stirovo.

Rhacopus sahlbergi (Mannerheim, 1823)

Material: 13 Spisské Vlachy, Zahura (GPS=48°5546.1“N 20°48‘38.0“E), 19.8.2017,
lgt. T. Jaszay, naletel na star$ie narezané drevo smreka obycajného (Picea abies (L.)
Krst.).

Rozsirenie: Bielorusko, Bosna a Hercegovina, Estonsko, Finsko, Francuzsko,
Grécko, Chorvitsko, Loty$sko, Madarsko, Nemecko, Polsko, Rakutsko, Rumunsko,
Rusko: severoeurépska a stredoeurépska oblast, Slovensko, Svédsko, Taliansko, Azia:
Mongolsko a Rusko: zdpadna Sibir (Muona 2007), Srbsko a Turecko (MERTLIK a
kol. 2007).

Poznamka: Zo Slovenska pozname len malo udajov: Muranska planina: Suchy dol,
Muran, Siance; Slovensky raj; Gemer; Sttirovo: Belanské kopce (MERTLIK 2008).

Hylis olexai (Palm, 1955)

Material: 243 19: Spisské Vlachy, Zahura (GPS=48°5546.1“N 20°4838.0“E),
1.7.2012; 19: rovnaka lokalita 11.8.2012; 383 99 9: rovnakd lokalita, 10.7.2013,
lgt. T. Jaszay, na starSom narezanom dreve brezy previsnutej (Betula pendula Roth)
s vyletovymi otvormi na reznej ploche jedného z polien (det. J. Mertlik).
Rozsirenie: Anglicko, Belgicko, Bosna a Hercegovina, Ceska republika, Dansko,
Franctuzsko, Holandsko, Chorvatsko, Taliansko, Lichtenstajnsko, Lotyssko,
Luxembursko, Madarsko, Nemecko, Polsko, Rakusko, Rumunsko, Rusko:
stredoeurdpska oblast, Slovensko, Svédsko (Muona 2007); Madarsko a Rusko:
juhoeurdpska oblast (MERTLIK a kol. 2007); Ukrajina (MERTLIK 2008, MERTLIK a
kol. 2009).

Poznamka: Zo Slovenska su zndme tdaje: Nizké Beskydy: Nizny Komarnik, Satovské
podhorie: Trusalova, Levo¢skd dolina, Vihorlat: Ladomirov, Morské oko, Remetské
Héamre; Inovec, Remata, Ulanka, Banska Bystrica, Lubietova, NP Murénska planina:
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pod Siancemi, Suchy dol, PR Siance, Muran; Cierna Moldava, Petrovce, Brezova
pod Bradlom, Kremnické vrchy: Stara Kremnicka a Slaska, Zlaté Moravce, Blatnica,
Drobkov, Staré hory, Dolné Vestenice, Ulanka, Banska Bystrica: Nemce, Lubietova,
PR Jursky Str, Cerové vrchovina: Stara Basta a Pohansky hrad (MErTLIK 2008,
MERTLIK a PELIKAN 2013), Petrovce (LoHAJ 1993), Hubova, KoSice (LUCHT a MERKL
1993).

Xylophilus testaceus (Herbst, 1806)

Material: 1533 19: Malé Trakany (GPS=48°2348.3“N 22°0836.3“E), 25.7.2009, Igt.
T. Jaszay, v prachnivejicom dreve na mohutnom kmeni topola (Populus sp.).
Rozsirenie: Ceskd republika, Franctzsko, Chorvétsko, ,Juhoslévia“, Madarsko,
Polsko, Rumunsko, Slovensko, Svajé¢iarsko, Taliansko (Muona 2007) a Rakisko
(LucHT a MERKL 1993).

Poznamka: Zo Slovenska pozname starsie idaje: Malé Karpaty: Na Pieskach, Inovec,
Vlara, Vrbové, Koméarno (RousaL 1936), novsie udaje: Vldra, Trenc¢in, Vrbové,
Devinska Nova Ves, Bratislava env.: ostrov Kopa¢, Samorin, Kamenin, Kamenica
nad Hronom, Komérno, Cenkov, Habura, Kosice, Horovce (MERTLIK 2008), Raca
(MAjzLAN 2014), Pav¢ina Lehota: JelSie (MajzLAN 2016c). Podla literatiry Zije v
nivach, hajoch aj v pahorkatinach, na suchych kmenoch a v pahyloch niektorych
listnatych stromov napr.: Salix, Populus, Cerasus (ROUBAL 1936), stenotop, silvikol,
xylodetritikol, kortikol, v udoliach riek, parkoch, v ¢ervenohnijiicom dreve Salix
sp., vyvin saproxylobiontne (KocH 1989b), uvadzany na Betula sp. (SAWONIEWICZ
2013), vyvoj v ¢ervenohnijucom dreve Salix sp. (MITTER 2005), Quercus sp. (PLEWA
a kol. 2014).

Staphylinidae

Bledius spectabilis Kraatz, 1857

Material: 243 19: Slovakia: Virt env. ca. (47°45°38.8“N 18°2020.1“E), 31.7.2017 na
svetlo, slanisko, Igt. J. Kodada & O. Sabol (det. . Kodada, rev. T. Jaszay, coll. Kodada
& SMB); 13 SK: Stiirovo (GPS=47°4849.2“N 18°44°02.3“E), Dunaj breh, 12.6.2004,
lgt. R. Benka.

Rozsirenie: Druh je nachddzany na morskych brehoch zipadnej Eurdépy a
Stredomoria (Atlanticky ocedn, Stredozemné more, Severné more) az po Mongolsko.
V severnej a strednej Eurdpe len na brehoch Severného mora a na slaniskach v
Severnom a strednom Nemecku ako aj v Rakusku. Vzacny, ale na miestach vyskytu
vo velkom mnozstve (SCHULKE 2012). V sucasnosti st zname nalezy z Eurdpy:
Belgicka, Bulharska, Danska, Finska, Francuzska (vratane Korziky a Monaka),
Grécka, Holandska, Irska, Madarska, Nemecka, Rakuska, Talianska (vratane Sardinie
a Sicilie), Svédska, Ukrajiny, Velkej Britanie, Severnej Afriky: Tuniska a z Azie: Iranu,
Iraku, Kazachstanu, Mongolska, Syrie, Turkmenistanu, Turecka, Uzbekistanu a
Ruska: zapadnej Sibiri (SCHULKE a SMETANA 2015). V tejto praci v distribucii druhu
absentuje revidovany udaj z Chorvatska (Zadar) (SCHULKE 2009). Je to prvy nalez
pre faunu Slovenska.
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Carpelimus gusarovi Gildenkov, 1997

Material: 24 J: Svitd Maria (GPS= 48°26°13.49“N, 21° 497.99“E), 25.8.2017, Igt. T.
Jaszay, na piescito - bahnistom brehu Bodrogu pri vyusteni kanala k precerpavacke.
Rozsirenie: Zo Slovenska bol publikovany len neddvno z lokality: Slovakia or.,
Malé ZaluZzice (7297) presevom detritu na brehu Zemplinskej Siravy BENEDIKT a
kol. (2015). Pomerne nedavno opisany ripikolny druh znidmy z Azerbajdzanu,
Bulharska, Franctizska, Holandska, Madarska, Moldavska, Raktska, Rumunska,
Ruska (juznd cast eurépskeho teritéria), Talianska (Sicilia), Ukrajiny a z Azie:
Iraku a Turecka (SCHULKE a SMETANA 2015). Druh je pravdepodobne rozsireny i v
dalsich eurdpskych tzemiach, ale zatial nerozliSovany od velmi podobného druhu
Carpelimus obesus (Kiesenwetter, 1844), transpalearkticky druh znamy aj z Austrélie
a Severnej Ameriky (SCHULKE a SMETANA 2015). Druhy nalez pre faunu Slovenska.

Tenebrionidae

Laena reitteri Weise, 1877

Material: 333 19: Zborov - hrad (GPS=49°2110.0“N 21°17°59.7“E), 1.6.2000, Igt.
Hruskova, zaznamenany v preseve hrabanky v lesnom spolocenstve jedlovej buciny;
19Q: Stebnicka Magura: dolina Mnichovského potoka (GPS=49°1927“N 21°14°8“E),
450 m n.m., zaznamenany v preseve hrabanky v jedlovej budine; 19: Stebnicka
Magura - pod Cerestiou (GPS=49°20°6“N 21°1426“E), 480m n. m., 24.5.2010 a 233"
rovnaka lokalita, 24.6.2010 zaznamenany v preseve hrabanky v lesnom spolocenstve
jedlobuciny s vtrusenym dubom; 1J: Herlany, (GPS= 48°48°04.8“N 21°28'49.5“E
), 11.5.2001 zaznamenany v preseve hrabanky v dubovom lese; 14 299: Lazky
(GPS=49°1031.2“N 22°0337.6“E) cca 450 mn.m., 10.6.2015; 14 399: 6.8.2015,
rovnaka lokalita, zaznamenany v preseve v lesnom spoloéenstve bukové a jedlové
kvetnaté lesy. V sti¢asnosti je to sekundarny les so zachovalymi bukmi a s vtrasenou
brezou. 14 299: Slovensky kras, PR HruSovskd lesostep, (GPS=48°3551.7“N
20°3802.8“E), 6.5.2014, zaznamenany v preseve hrabanky a listovej opadanky v
lesostepnej xerotermnej vegetacii drieniovych dubrav s dubom plstnatym (Quercus
pubescens Willd.), jasennom mannovym (Fraxinus ornus L.) vzacne i s dubom cerovym
(Quercus cerris L.); lex.: Slovensky kras, PR Jasovské dubiny, (GPS=48°40°41.9“N
20°5822.9“E), 28.5.2014, zaznamenany v preseve v lesnom spoloc¢enstve dubovo-
bukovom s prechodom do typu lesa s dubom plstnatym s typickou vysokokmennou
dubinou. 284&: Vihorlat, PR Drien (kataster obce Hlivistia) (GPS=48°49°09.8“N
22°13°08.7“E) 25.5.2007 a 29 §: rovnaka lokalita 19.6.2007, zaznamenany v preseve
hrabanky v bukovej dubine s porastom driena oby¢ajného (Cornus mas L.), pre
vSetky udaje lIgt. T. Jaszay.

Rozsirenie: Druh Zije v pahorkatinach pod listim pri patach stromov, pod kérou
a v prachne v dutindch stromov na presvetlenych okrajoch lesov, nachadzany
v presevoch (Picka 1978). Jeho aredl rozsirenia je velmi maly a je znamy iba z
uzemia severovychodnych Karpat a to z juhovychodného Polska (IwaN a kol. 2010),
Slovenska, Madarska, Ukrajiny a zisteny aj v Rumunsku (MERKL 2008a, MERKL a
kol. 2016). Na Slovensku prebieha jeho severnd a zdpadna hranica rozsirenia a to
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vo Vychodnych Karpatoch, Vihorlate, Slanskych vrchoch a na juhu v Zemplinskych
vrchoch, jeho areal rozsirenia zasahuje do zapadnej ¢asti Ukrajinskych Karpat az do
Marmarosskej oblasti (RouBaL 1936). Aktualne rozsirenie druhu: Raktsko, Bosna
a Hercegovina, Bulharsko, Chorvatsko, Madarsko, Polsko, Rumunsko, Slovensko,
Slovinsko a Ukrajina uvddza MERKL (2008b).

Poznamka: V literatire je malo udajov zo Slovenska: Svinice — podhradie (?)
[=Szinyér — Varalja], Vinic¢ky [=Sz6ll6ske], Cejkov [=Czéke], Tovarné [=Tavarna],
Snina [=Szinna], Banské [=Banszka] uvadza (BirO 1885), z Kosic (ROUBAL 1936) a
Remetskych Hamrov uvadza Picka (1978), LOBL (1960) uvadza z lokality Vinicky
[=Seleska]. Z viacerych pohori avSak bez konkrétnych lokalit z pohoria Busov,
Slanskych vrchov, Zemplinskych vrchov a Vihorlatu uvadza MajzLan (1992), z PR
Hlboké (kataster obce Hlboké), Prislopu a Ruského Potoka uvadza JAszay (2001), z
Medzilaboriec, Udavského uvadzaji HoLECOVA a kol. (2008).
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POROVNANIE UCINNOSTI DVOCH RELATIVNYCH
METODIK PRI ODCHYTE DENNYCH MOTYLOV
(LEPIDOPTERA) NA MODELOVOM UZEMIi
KOSICKEJ KOTLINY

COMPARISON OF THE EFFECTIVENESS OF TWO
RELATIVE METHODS IN CAPTURING OF BUTTERFLIES
(RHOPALOCERA) ON MODEL AREA OF THE KOSICKA
KOTLINA BASIN

Alexander CSANADY" — Lenka ZAPLETALOVA?® - Silvia DURANKOVA® -
Lucia TAMASOVAS

ABSTRACT

This study presents a comparison of two capturing methods of butterflies (Lepidoptera: Hesperioidea,
Papilionoidea), i.e. the transect method over the period 2011-2012 and water pan traps method over
the years 2001-2003 and 2010-2012. The research was carried out in a study area Beniakovce near
the KoSice city. In the case of the capture by entomological net, the area was visited at regular monthly
intervals throughout the season from April/May until the end of September. Trapping by water traps
was conducted at ten sites with 50 Moericke water traps coloured with five different colours (white,
yellow, blue, purple, and red). A total of 944 individuals belonging to 52 species and 5 families by
transect trapping method was recorded. Water pan traps caught 912 individuals belonging to 53
species and 6 families (2001-2003) and 545 individuals over the period 2010-2012 belonging to 40
species and 6 families. Despite the differences in the years 2001-2012 and 2011-2012, Mann-Whitney
U test results confirmed statistically non-significant differences in numbers of captured butterflies.
Our results confirmed high degree of diversity and equitability of lepidopterofauna in the study area.

KEYWORDS
Lepidoptera, Kosickd kotlina basin, line transect method, water pan traps method

Uvop

Je velmi obtazné odhadovat velkost populdcie mobilnych zivocichov, akymi st
napriklad aj denné motyle. Vieobecne sa metddy odhadu velkosti populécie rozdeluju
na relativne a absolitne. Relativnymi metédami ziskavame odhad stupna pocetnosti
alebo vzacnosti, ktoré mozu byt porovnavané v priestore (napr. medzi lokalitami)
a v Case (napr. medziro¢ne). Vyhodou tychto metdd je, ze st rychle, jednoduché a
lahko zvladnutelné. Naopak, ich nevyhodou je, ze z tychto metdd nevieme urcit,
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kolko motylov je v skuto¢nosti pritomnych na danej lokalite. Medzi relativne met6ody
patria: transektové séitanie, metéda pozorovania za jednotku ¢asu a odchyty do
pasci, odchyty v roznych ¢asovych intervaloch (KULFAN, 1997; BENES et al., 2002).
Naopak, pomocou absolitnych metdd ziskavame presny obraz s vynimkou
Statistickych chyb o pocetnosti motylov. Na rozdiel od relativnych metdd st velmi
namahavé a niektoré si vyzaduja hlbsiu znalost dal$ich metdd vypoctov a ich pouzitie
je obmedzené len na niektoré typy popula¢nej Struktary. Nemozno ich pouzivat
pre velmi pohyblivé alebo migrujice druhy. Pri motyloch rozliSujeme odhady
podla dospelcov a odhady podla vyvojovych stadii. Velkou vyhodou pri odhade
vyvojovych $tadif je, ze ide o velmi lahké spocitanie vaji¢ok, husenic alebo kukiel.
Obvykle neute¢t a zostavaju v teréne po dlh$iu dobu nez imaga (BENES et al., 2002).
Odchyt pascami poskytuje udaje o relativnom pocte rdznych druhov na réznych
stanovi$tiach. Moerickeho misky, ktoré st naplnené vodou s detergentom a lakaju
motyle na zlta farbu sa osvedc¢ili v podmienkach, kde je nedostatok prirodzenych
zdrojov nektaru. St vhodné pre vyskum vysokohorskych biotopov alebo raselinisk,
kde pouzitiu klasickych transektov brani nestabilné pocasie. Zavesné korunové pasce
lakaji motylov na hnijice ovocie a st ddlezité pri vyskume motylov stromového
poschodia tropickych lesov (BENES et al., 2002).

Vyskumu druhov radu Hymenoptera sa venoval NoyEgs (1989), ktory pri svojom
mapovani vyuzil 5 metdd odberu vzoriek, medzi ktoré patri aj metéda odchytu do
zltej farebnej pasce, ale aj odchyt pomocou sietky. Za najucinnejsie metddy povazuje
smykanie vegetacie, a pouzitie pasci.

Podrobnejsie sa porovnavaniu hodnotenia metdd zberu vzoriek opelovacov venuje aj
WESTPHAL et al. (2008). Autori vyhodnotili vysledky Siestich metdd odberu vzoriek
(pozorovanie, pasce, Standardizované a variabilné transektové prechadzky, hniezdne
lapace z rakosia alebo papierové trubky), ktoré sa bezne pouzivaji v mnohych
oblastiach Eurdpy a v dvoch biotopoch (polnohospodarske a poloprirodné). Vo
vyskume sa zamerali na najvyznamnejsie opelovace - vcely. Vysledky ich prace
dokazali, ze najuc¢innejSou metédou vo vsetkych zemepisnych oblastiach je metéda
odchytu do pasci, pretoze vykazuje najvyssi pocet druhov so zanedbatelnou chybou
zberu. Tato metdda je podobna transektovej metode, ¢o sa tyka druhovej rozmanitosti.
Autori odporucaju na zaklade vlastnych vyskumov pre dlhodobé monitorovanie
systémov pouzitie pasci ako najefektivnejsej, neskreslenej a nakladovo - efektivnej
met6dy pre rozmanitost vzorky. Transektové liniové odchyty st hlavnou metddou
najma pre detailné stadie.

BENES et al. (2000) sa zameriavali na odchyt jedincov len do Zltych vodnych pasci
na tzemi subalpinského stupna v Hrubom Jeseniku v rokoch 1995-1998. Pocas
vyskumu zaznamenali 18 druhov a 3 948 jedincov (z toho 11 druhov s 3 861 jedincami
boli motyle). Pre porovnanie s vysledkami odchytov v rokoch 2001-2003 na tzemi
Kosickej kotliny (vychodné Slovensko) do zltych pasci bolo odchytenych 19 druhov
z toho 123 jedincov (KocCikovA et al., 2012). Je potrebné podotknut, ze do tychto
pasci sa najviac chytili Hymenoptera a Diptera. Pri odchytoch bola zlta farebna pasca
predposlednou najatraktivnejsou volbou pre odchyteny hmyz. BENES et al. (2000) sa
domnievaju, ze aj ked sa zIté farebné pasce osved¢ili a ulah¢uju tak pracu v teréne,
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najma v malych populaciach, ktoré sa nachddzaju na tizemiach s malou dostupnostou
nektaru moze ich vyuzitie posobit destruktivne. Odporucaju taktiez pouzivat tieto
pasce s extrémnou opatrnostou pri rychlom zisteni inak nepristupnych lokalit, ako aj
pri dlhodobych $tadiach, nez pri priestorovo obmedzenych stanovistiach.

Z prehladu vyskumov, ktoré uviedli autori sa dd usudit, ze pasce (aj farebné) mozu mat
velmi efektivne vyuzitie, pretoze pontikaji bohatu rozmanitost vzoriek a liniovym
transektovym odchytom sa moze stat, Ze pomerne velké mnozstvo jedincov unikne
a vysledky mozu byt skreslené.

Lepidopterologické prace zahfnaju taktiez rozne metodiky odchytov, ¢i uz relativnych
alebo absolutnych (DE Groort et al., 2009; KuLraN, 1991, 1997; PaNiGAj, 1998;
SIELEZNIEW, 2001; BENES et al., 2002). V uvedenych pracach autori vyuzivaji najméi
metodu transektového odchytu a spoéitania motylov pomocou metédy odchytu
entomologickou sietkou.

Na uzemi Slovenska sa metéde transektového odchytu motylov pomocou
entomologickej sietky venovalo viacero autorov. KULFAN (1991) pomocou mapovania
sledoval spolo¢enstva motylov na viacerych tzemiach Malych Karpiét s intenzivnou
antropogénnou ¢innostou, ktora v poslednych desatro¢iach spdsobuje rychly zanik
povodnych alebo prirodzenych rastlinnych a zivocisnych spolocenstiev. JANfKOVA
(1998) sa venovala kvalitativnemu zlozeniu spolocenstiev heliofilnych motylov na
vybranych lokalitach Liptovskej kotliny. PaNiGay (1988, 1993, 1999, 2003, 2004,
2009) smeroval svoj vyskum na jednotlivé casti Slovenska (okres Vranov nad
Toplou, Pieninsky Narodny park — PIENAP, okolie Chonkoviec — Vychodoslovenska
pahorkatina, CHKO Slovensky kras, xerothermy juhovychodného Slovenska, NP
Muranska planina, Slovensky raj a pod.), kde vyuzival metddu klasického odchytu
entomologickej sietky. Vo vsetkych uvedenych pracach autor odchytédval motyle na
vopred stanovenych trasach, preto mozeme aj tieto vyskumy povazovat za vyskumy
vyuzivajice metddu transektového s¢itania.

Jarny a letny aspekt motylov v alpinskom a subalpinskom pasme NP Mald Fatra
(Krivanska Fatra) sledoval KuLFAN (2000), pomocou metddy liniového transektového
s¢itania spolocenstiev motylov s dennou aktivitou a vyplasenych motylov pocas
dna. Pobyt na jednej lokalite trval priblizne 5-6 hodin, kde bol odchyt uskuto¢neny
pomocou entomologickej sietky.

Klasické entomologické metddy, teda odchyt pomocou entomologickej sietky, alebo
pozorovanie pouzitim transektového s¢itania podla POLLARDA (1977) vo svojich
pracach uvadza aj CANADY (2011, 2012, 2014, 2015, 2016), CSANADY (2018), ktory
sa venoval vyskumu dennych motylov na tizemi vychodného Slovenska vo viacerym
orografickych celkoch. Dennym motylom Kosic a okolia sa vo svojom prispevku
venuje aj HogyovA et al. (2012). Spomedzi prac zahrani¢nych autorov, ktori sa
venovali metdde transektového odchytu je mozné uviest viaceré prace (VRABEC,
2006; SIELEZNIEW, 2001; DE GROOT et al., 2009; DOVER et al., 1997).

Daldou, nemenej vyznamnou metédou odchytu dennych motylov, je metéda
zalozena na odchyte pomocou Moerickovych pasci. Spomedzi éeskych a slovenskych
lepidopterolégov vyuzivajicich tento typ odchytu mozeme spomentt prace (BENES
et al., 2000; PIDANA, 2003; KoCikovA et al.,, 2012; 2014). BENES et al. (2000)
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venovali svoj vyskum metdde odchytu do zltych vodnych pasci v subalpinskom
stupni Hrubého Jesenika. Vysledky boli porovnané so $tvorroénymi pozorovacimi
zdznamami. PIDANA (2003) na zéklade vysledkov ziskanych BENESOM et al. (2000)
ako prvé uskuto¢nila v podmienkach vychodného Slovenska vo svojej diplomovej
praci rovnaky vyskum dennych motylov pomocou vodnych pasci. Prinosom jej
diplomovej prace bolo rozsirenie pouzitej metodiky o odchyt nielen do Zltej farby,
ale aj pridanie dal$ich $tyroch farieb (biela, modrd, fialové a ¢ervend). Na jej vyskum
neskor nadviazala aj KoC¢ikovaA et al. (2012; 2014).

Cielom predkladanej prace je porovnat spolo¢enstvo dennych motylov pouzitim
dvoch rdéznych metodik odchytu na modelovom uzemi v okoli obce Beniakovce
(Kosicka kotlina) z hladiska druhového zloZenia a ich pocetnosti. Na porovnanie
nam sluzili dve relativne metddy odchytu: (1) metdda transektového séitania a (2)
metoda odchytu do farebnych pasci.

“‘)é__/,‘ - g,
‘Bgmakovce* =

=
5/

Obrazok 1. Studijna plocha odchytu dennych motylov v okoli obce Beniakovce
(Zdroj: ©2018 Google, Image©2018 CNES/Astrium).

Figure 1. Study area of capture of butterflies in the vicinity of Beniakovce (Source:
©2018 Google, Image©2018 CNES/Astrium).

MATERIAL A METODY

Skimané izemie

Skimand lokalita sa nachddza v katastralnom tGzemi obce Beniakovce (Obrazok 1)
priblizne 4 km severozapadne od Kosic, 48°46° N, 21°18° E; 300 m n. m. Vyskum
dennych motylov bol uskutoéneny na severovychodne orientovanom miernom
svahu na opustenych pasienkoch susediacich s lesnym trdvnatym porastom a
¢iasto¢ne ruderalnou vegetaciou. Hlavnymi zdrojmi potravy (nektaru) pre dospelé
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jedince motylov boli viaceré druhy rastlin Agrimonia eupatoria, Achillea millefolium,
Cirsium arvense, Dianthus deltoides, Epilobium angustifolium, Fragaria vesca, Galium
verum, Glechoma hederacea, Hieracium umbellatum, Hypericum perforatum, Lathyrus
pratensis, Lotus corniculatus, Lychnis floscuculi, Medicago sativa, Polygala vulgaris,
Potentilla argentea, Prunus spinosa, Ranunculus acer, Rosa canina, Rubus fruticosus,
Solidago gigantea, Stellaria nemorum, Taraxacum officinale, Thymus pulegioides,
Tithymalus cyparissias, Trifolium pratense, Trifolium repens, Veronica spicata a Viola
tricolor (KoCikovA et al., 2012).

Metody odchytu

Transektové liniové scitanie

Transektové scitanie, ktoré bolo zvolené aj v tejto praci, patri k najpouzivanej$im
a najznamej$im zo vsetkych relativnych metéd. Rozsirenim metddy vznikla tzv.
»Butterfly monitoring scheme® Ide o systém umoznujuci pravidelny monitoring
pocetnosti motylov v prirodnych rezervaciach, ale aj vo volnej krajine. Principom
uvedenej metddy je, Ze pozorovatel za Standardného pocasia (jasné slne¢né pocasie
pripadne polojasné pocasie s teplotou 20 - 35°C) pomalym tempom prechadza
terénom po vopred vytycenej trase. Interval odchytu sa uvadza 1krat za tyzden po
celu sezonu (od polovice aprila do konca septembra). Pozorovatel zaznamenava
vSetky druhy v myslenom priestore s rozsahom 5 metrov (2,5 m na pravu a lava
stranu pozdiz linie). Spolu s idajmi o druhoch obsahuje pozorovaci protokol aj
zadznamy o samotnom transekte (dizka, a idaje o odli$nych typoch biotopov napr. les,
luka, pole, zastavba atd.). Data z transektového monitorovania su zhromazdované na
$pecializovanom pracovisku, kde stz nich po¢itané mesa¢né aro¢né indexy pre druhy,
lokality, oblasti a typy biotopov. Je to metodika, ktorou je mozné pomerne rychlo (v
rozmedzi priblizne 5 sezon) zaznamenat dolezité populacné trendy (POLLARD, 1977;
BENES, et al., 2002). Na ziskanie udajov o pocetnosti vyskytu dennych motylov na
sledovanom tzemi k.t. Beniakovce bola pouzita klasickd entomologicka metdda
(odchyt pomocou entomologickej sietky) v intervale raz mesa¢ne po celt sezénu od
aprila/méja az do konca septembra v obdobi rokov 2011-2012. Odchyt trval dve,
nanajvys trihodiny vdoobednajsich hodinach za jasného slne¢ného, resp. polojasného
pocasia, pri teplote vzduchu 20 - 35°C . Odchytené a pozorované jedince, ¢i uz letiace
alebo sediace, boli determinované priamo v teréne na jednotlivych nami uréenych
stacionaroch, ktoré kopirovali liniu okraja lesa popri ceste az po ruderalizovany
porast. Odchytenym jedincom boli nasledne zo$tichané kridelné $upiny, aby sme sa
vyhli opakovanému spocitaniu. Udaje o vyskyte jednotlivych druhov boli priamo
v teréne zaznamenané do terénneho protokolu a len v ojedinelych pripadoch boli
jedince odoberané a urcované v laboratériu pomocou urc¢ovacich klacov a atlasov
(napr. BENES, et al., 2002; SLAMKA, 2004) a tazko determinovatelné druhy boli uré¢ené
pomocou disekcie kopula¢nych organov (podla Jaxs$i¢, 1998).

Odchyty do pasci

V $tudovanej oblasti Beniakovce s rozlohou 20 ha sa na 10 stanovistiach pre zachytenie
hmyzu umiestnilo 50 Moerickeho vodnych pasci piatich roznych farieb (Obrazok 2).
Pasce pozostavali z plastovych nadob (horny priemer: 12 cm, hibka 6 cm). Kazda

42



POROVNANIE UCINNOSTI DVOCH RELATIVNYCH METODIK PRI ODCHYTE DENNYCH
MOTYLOV (LEPIDOPTERA) NA MODELOVOM UZEMI KOSICKE] KOTLINY

nadoba bola vnutri namalovana jednou z 5 farieb: biela, Zltd, modra, fialova alebo
¢ervend (farebny sprej typu DUPLI-COLOR). Zvonka mala kazda nadoba zelenu
farbu. Do pasce bola naliata voda so saponatom (1 ml/1 1 vody) do hibky priblizne 2
cm. Pasce boli umiestnené na 30 cm dlhom drote, ktory predstavoval drziak a bol na
rovnakej trovni ako okolita vegetacia (KoCikovA et al., 2012).

Obrazok 2. Moerickeho farebné vodné pasce v k. u. obce Beniakovce (Zdroj: ©Lenka
Zapletalova). Farba misiek: 1 - fialovd, 2 - zItd, 3 - modr4, 4 - biela, 5 - ¢ervena.

Figure 2. MoericK’s coloured water traps in the cadastral area Beniakovce (Source:
©Lenka Zapletalova). Bowl colour: 1 - purple, 2 - yellow, 3 - blue, 4 — white, 5 - red.

Pasce boli exponované po dobu desiatich dni v kazdom mesiaci od mdja do
septembra. Vyskum bol uskuto¢neny pocas obdobia troch rokov (2001-2003) a o
sedem rokov neskor bol zopakovany po dobu dvoch rokov 2010-2012 (Tabulka 1).
Pasce boli s danym cielom rozmiestnené vo v8etkych stanovistiach na studovanom
mieste: xero-mezofylné travne porasty, hranica dubovo-hrabovych lesov a krovin.
V kazdom z tychto prostredi bolo umiestnenych 5 pasci roznych farieb o rozlohe 2
m? v tvare $tvorca. Lokalizdcia skupin pasci ostala rovnak4, ale v rdmci skupiny sa
menili pasce, ¢o sa tyka farebnosti. Material zachyteny v pasciach bol kontrolovany
a zhromazdovany v dvojdiiovych intervaloch, pricom sa voda so saponitom
dopliiovala. Pri kontrolach pasci sa zachyteny material vytriedil a motyle boli
este individualne zaznamenané podla druhu a farby pasce (Koc¢ixova et al. 2012,
2014). Jedince boli rovnako determinované pomocou determinacnej literatary v
laboratérnych podmienkach. Jednotlivé druhy boli zaradené podla systematiky
uvadzanej od PASTORALIS et al. (2013).
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Statisticka analyza

Po determinacii jednotlivych druhov boli vypracované tabulky pocetnosti jedincov,
ktoré sluzili na urcenie stupna dominancie podla klasifikdcie TISCHLERA (1949).
Celkovo boli zaradené do piatich stupriov dominancie: endominantné (E) > 10,0 %,
dominantné (D) 5 az 9,9 %, subdominantné (SD) 2 az 4,9 %, recedentné (R) 1 az 1,9
% a druhy subrecedentné (SR) < 0,9 %.

Normalne rozdelenie dat bolo testované pomocou DAgostino-Pearson omnibus
T testu a Shapiro-Wilk normality testu. Rozdiely medzi jednotlivymi rokmi
boli testované pomocou Mann-Whitney U testu (McDonNaLD, 2008) pomocou
Statistického softvéru GraphPad Prism version 5.01 (GraphPad Software, Inc., San
Diego, California, USA).

Na vyjadrenie druhovej rozmanitosti lepidopterocenéz v roku 2011 a 2012 boli
vypocitané coenologické charakteristiky Shannon-Weaverov index diverzity a
vyrovnanosti (H a J). Na vypoditanie prislusnych indexov a testovanie diverzity
(diverzity t-test) bol pouzity Statisticky program PAST verzia 2.71b (HAMMER et al,,
2001). Na porovnanie pocetnosti spoloénych druhov v oboch metddach bol pouzity
chi-kvadrat test (x*) za pouzitia statistického programu GraphPad Prism version 5.01
(GraphPad Software, Inc., San Diego, California, USA).

VYSLEDKY A DISKUSIA

Vysledky metddy transektového s¢itania

Pocas odchytov do entomologickej siete bolo v rokoch 2011 a 2012 celkovo
zaznamenanych 944 jedincov a 53 druhov dennych motylov, ktoré patrili do 5 ¢eladi.
V Tabulke 1 je uvedeny zoznam zaznamenanych druhov v systematickom poradi,
pocty jedincov, dominancia a jednotlivé triedy dominancie. V roku 2011 bolo
celkovo zaznamenanych 512 jedincov 44 druhov motylov, kym v roku 2012 bolo
zaznamenanych 432 jedincov 39 druhov motylov.

Tabulka 1. Systematicky prehlad odchytenych dennych motylov transektovou
metodou v obci Beniakovce v obdobi rokov 2011-2012 (TamAsova 2013). Stupne
dominancie: eudominantné (E) > 10,0 %, dominantné (D) 5 a7 9,9 %, subdominantné
(SD) 2 az 4,9 %, recedentné (R) 1 az 1,9 % a druhy subrecedentné (SR) < 0,9 %.
Table 1. Systematic overview of daily butterflies captured by using the transect
method in the village of Beniakovce in 2011-2012 (Tamasova 2013). Dominant
ranges: Eudominant (E) > 10.0%, Dominant (D) 5 to 9.9%, Subdominant (SD) 2 to
4.9%, Recedent (R) 1 to 1.9% ) and Subrecedent <0.9%.

Druhy D Trieda D Trieda
2011 2012
(%) D (%) D
HESPERIIDAE
Erynnis tages 4 0,93 SR
Pyrgus malvae 4 0,78 SR 3 0,69 SR
Carterocephalus palaemon 2 0,46 SR
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Thymelicus sylvestris 10 1,95 R 1,85 R
Thymelicus lineola 11 2,15 SD 1,62 R
Ochlodes venatus 7 1,37 R 0,46 SR
PAPILIONIDAE

Papilio machaon 1 0,20 SR 1 0,23 SR
Iphiclides podalirius 1 0,20 SR 6 1,39 R
PIERIDAE

Leptidea sinapis 11 2,15 SD 4 0,93 SR
Anthocharis cardamines 5 1,16 R
Pieris brassicae 2 0,39 SR

Pieris rapae 25 4,88 SD 76 17,59 E
Pieris napi 15 2,93 SD 15 3,47 SD
Pontia edusa 1 0,23 SR
Colias croceus 1 0,23 SR
Gonepteryx rhamni 3 0,69 SR
LYCAENIDAE

Lycaena dispar 1 0,23 SR
Lycaena tityrus 2 0,39 SR

Thecla betulae 1 0,20 SR

Callophrys rubi 1 0,20 SR

Satyrium pruni 3 0,59 SR

Satyrium acaciae 2 0,39 SR 2 0,46 SR
Cupido argiades 14 2,73 SD 6 1,39 R
Phengaris arion 1 0,20 SR 6 1,39 R
Plebejus argus 5 0,98 SR 6 1,39 R
Polyommatus semiargus 0,78 SR

Polyommatus icarus 36 7,03 D 15 3,47 SD
NYMPHALIDAE

Argynnis paphia 1 0,20 SR

Argynnis aglaja 1 0,20 SR

Issoria lathonia 4 0,78 SR 1 0,23 SR
Boloria selene 24 4,69 SD

Nymphalis antiopa 1 0,23 SR
Vanessa atalanta 1 0,20 SR 1 0,23 SR
Vanessa cardui 4 0,78 SR

Araschnia levana 5 0,98 SR 7 1,62 R
Aglais io 8 1,56 R 3 0,69 SR
Nymphalis antiopa 1 0,23 SR
Nymphalis c-album 1 0,20 SR 1 0,23 SR
Apatura ilia 2 0,39 SR

Apatura iris 2 0,39 SR

Melitaea phoebe 2 0,39 SR

Melitaea aurelia 9 1,76 R 14 3,24 SD
Melitaea athalia 8 1,56 R 17 3,94 SD
Pararge aegeria 1 0,23 SR
Lasiommata maera 6 1,17 R 1 0,23 SR
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Coenonympha arcania 6 1,17 R 13 3,01 SD
Coenonympha glycerion 54 10,55 E 7 1,62 R
Coenonympha pamphilus 17 3,32 SD 13 3,01 SD
Aphantopus hyperanthus 34 6,64 D 4 0,93 SR
Maniola jurtina 58 11,33 E 33 7,64 D
Erebia medusa 66 12,89 E 83 19,21 E
Melanargia galathea 33 6,45 D 11 2,55 SD
Minois dryas 9 1,76 R 47 10,88 E
Brintesia circe 1 0,20 SR

Spolu 512 100 432 100

Obrazok ¢. 3 zndzornuje porovnanie percentudlneho zastipenia jednotlivych celadi
z celkového poctu odchytenych jedincov v rokoch 2011 a 2012. Vysledky Mann-
Whitneyho U testu napriek malym rozdielom v jednotlivych rokoch odchytu
nepotvrdili $tatisticky vyznamny rozdiel v pocetnosti odchytenych motylov (U =
821, p>0,05). Naopak, testovanim pocetnosti jedincov spolo¢nych druhov v oboch
obdobiach chi-kvadrat testom (x?) bol potvrdeny vysoko vyznamny tatisticky rozdiel
(x*=197,8, df = 29, p<0,001). Celad Hesperiidae mala v oboch rokoch 2011 a 2012 z
percentualneho hladiska rovnakeé zastapenie. V roku 2011 to bolo 6,3 % (32 jedincov)
avroku 2012 6,0 % (26 jedincov). Celad Papilionidae bola celkovo najmenej pocetna
(recedentné az subrecedentné zastipenie) na druhy aj na jedince. V roku 2011 0,4
%, ¢o su iba 2 odchytené jedince a v roku 2012 1,6 % (7 jedincov). Eudominantné
zastipenie mala Celad Pieridae, v roku 2011 bolo odchytenych 53 jedincov, ¢o
predstavuje 10,4 % a v roku 2012 105 jedincov (24,3 %). Celad Nymphalidae mala
eudominantné zastupenie v populdcii dennych motylov. V roku 2011 69,5 % s 356
jedincami. V roku 2012 bol pocet nizsi, celkovo bolo odchytenych 258 jedincov (59,7
%). Opit nepatrny rozdiel bol aj v ¢eladi Lycaenidae, za rok 2011 sa odchytilo 69
jedincov (13,5 %) a v roku 2012 36 (8,3 %). Napriek uvedenym rozdielom v poctoch
jedincov ako aj druhov, vypoéitanim coenologickych indexov bol potvrdeny vysoky
stupen diverzity a zdroven aj vyrovnanosti lepidopterocendz v oboch sledovanych
obdobiach (Tabulka 2).

Tabulka 2. Hodnoty indexov diverzity a vyrovnanosti motylov v jednotlivych
rokoch 2011 a 2012 na sledovanej lokalite v okoli obce Beniakovce zaznamenanych
transektovou metédou.

Table 2. Values of butterfly diversity and balance indices at the monitored site around
the Beniakovce village recorded in years 2011 and 2012 by the transect method.

Indexy 2011 2012
Shannon-Weaverov index diverzity (H) 3,10 2,85
Shannon-Weaverov index ekvitability (J) 0,82 0,78
Pocet jedincov 512 432
Pocet druhov 44 39
Diverzity t-test t = 13,14, p<0,0001
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Obrazok 3. Porovnanie percentudlneho zastipenia celadi dennych motylov
odchytenych transektovou metédou v rokoch 2011 a 2012.

Figure 3. Comparison of the percentage of the families of butterflies population
caught by the transect method in years 2011 and 2012.

Vysledky odchytu do pasci

Pocas prieskumu v rokoch 2001-2003 bolo odchytenych 912 jedincov patriacich ku
53 druhom a do 6 ¢eladi. V rokoch 2010-2012 bolo odchytenych spolu 545 jedincov
(40 druhov zo 6 celadi (Tabulka 3). V tabulke 4 st zndzornené hodnoty indexov
a vyrovnanosti motylov v rokoch 2001-2003 a v rokoch 2011-2012. Vysledky
Mann-Whitneyho testu napriek malym rozdielom v jednotlivych rokoch odchytu
nepotvrdili $tatisticky vyznamny rozdiel v pocetnosti odchytenych motylov (U =
1827, p>0,05). Vypoclitanim coenologickych indexov bol opit potvrdeny vysoky
stupen diverzity a zaroven aj vyrovnanosti lepidopterocendz.
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Tabulka 3. Systematicky prehlad odchytenych dennych motylov pomocou vodnych

pasci obce Beniakovce v rokoch 2001 - 2003 a 2010 - 2012.

Table 3. Systematic overview of daily butterflies captured by water traps in Beniakovce
village in years 2001 — 2003 and 2010 - 2012.

KocikovaA et al. (2012)

Koc¢ikova et al. (2014)

Druhy
2001-2003 2010-2012

PAPILIONIDAE
Iphiclides podalirius 2 1
HESPERIIDAE
Erynnis tages 3 -
Carcharodus alceae 1 -
Pyrgus malvae 19 11
Carterocephalus palaemon 1 15
Thymelicus lineola 48 14
Thymelicus sylvestris 3 15
Hesperia comma 2 -
Ochlodes venatus 23 17
PIERIDAE
Leptidea sinapis 4 3
Pieris brassicae 4 3
Pieris rapae 113 49
Pieris napi 18 11
Pontia edusa 1 1
Colias croceus 1 -
Colias hyale 1 -
Gonepteryx rhamni 2 17
RIODINIDAE
Hamearis lucina 4 7
LYCAENIDAE
Lycaena phlaeas 1 -
Lycaena dispar 9 2
Lycaena virgaureae 1 -
Lycaena tityrus 7 -
Thecla betulae 1 2
Callophrys rubi - 3
Satyrium pruni - 3
Satyrium acaciae 15 137
Cupido argiades - -
Phengaris arion 3 1
Plebejus argus 3 3
Polyommatus semiargus 1 1
Polyommatus icarus 6 -
NYMPHALIDAE
Argynnis paphia 2 5
Argynnis adippe 2 -
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Issoria lathonia 3 1
Boloria selene 8 3
Boloria dia 76 18
Vanessa atalanta 2 1
Vanessa cardui 2 -
Araschnia levana 21 24
Aglais io 23 20
Nymphalis polychloros 1 -
Nymphalis c-album 1 -
Melitaea cinxia 1

Melitaea aurelia 32 7
Melitaea britomartis - 1
Melitaea athalia 206 20
Pararge aegeria 1 -
Lasiommata megera 1

Lasiommata maera 1 3
Coenonympha arcania 2 5
Coenonympha glycerion 48 25
Coenonympha pamphilus 50 8
Aphantopus hyperanthus 23 8
Maniola jurtina 88 26
Erebia medusa 2 32
Melanargia galathea 9 1
Minois dryas 10 21
Spolu 912 545

Tabulka 4. Hodnoty indexov diverzity a vyrovnanosti motylov v jednotlivych
rokoch 2001 - 2003 a 2010 - 2012 na sledovanej lokalite Beniakovce zaznamenanych

metodou vodnych pasci.

Table 4. Values of butterfly diversity and balance indices in years 2001 — 2003 and
2010 - 2012 on the monitored Beniakovce site recorded by the water trap method.

Indexy 2001-2003 2010-2012
Shannon-Weaverov index diverzity (H) 2,86 2,96
Shannon-Weaverov index ekvitability (J) 0,72 0,80
Pocet jedincov 912 545
Pocet druhov 53 40

Diverzity t-test

t=3,292,p=0,001

Pri porovnani vysledkov prezentovanych vyskumov bolo zistenych 36 spolo¢nych
druhov (Tabulka 5). Porovnanim pocetnosti jedincov jednotlivych druhov v pripade
liniového transektového odchytu mal najviac jedincov druh Erebia medusa (n = 149),
ktory v porovnani s metédou odchytu do pasci dosiahol ovela nizsi pocet (32 ex.).
Najvyssiu dominanciu jedincov odchytenych do vodnych pasci predstavoval druh
Satyrium acaciae (137 ex.) v porovnani s transektovou metédou odchytu (4 ex.).
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Pri vysledkoch Mann-Whitneyho testu sa nepotvrdil vyznamny $tatisticky rozdiel
v pocetnosti motylov (U = 1923, p>0,05). Rovnako ani diverzity t-test nepreukazal
Statistickd vyznamnost v druhovom zastipeni spolodenstva motylov pri pouziti
dvoch réznych metodik odchytov (t = -0,84, p =0,349).

Tabulka 5. Porovnanie prezencie (+) druhov v jednotlivych obdobiach.
Table 5. Comparison of presence (+) of species in periods.

KocCikovaA et al. KoCikoVA et al.
(2012) (2014)
2001-2003 2010-2012 2011-2012

TAMASOVA (2013)

PAPILIONIDAE
Iphiclides podalirius + +
Papilio machaon - _
HESPERIIDAE

Erynnis tages

Carcharodus alceae
Pyrgus malvae
Carterocephalus palaemon
Thymelicus lineola

+ o+ o+ o+
+ o+ o+ o+

Thymelicus sylvestris

Hesperia comma

+ o+ o+ o+ o+ o+ o+ o+

Ochlodes venatus
PIERIDAE
Leptidea sinapis
Anthocharis cardamines - -

+
+

+
+

Pieris brassicae
Pieris rapae
Pieris napi

Pontia edusa

+ + 4+ o+ + o+

Colias croceus

Colias hyale

+ o+ + o+ 4+ o+ o+

Gonepteryx rhamni
RIODINIDAE
Hamearis lucina
LYCAENIDAE

Lycaena phlaeas

+
+

Lycaena dispar
Lycaena virgaureae
Lycaena tityrus
Thecla betulae
Callophrys rubi -
Satyrium pruni -

+ o+ 4+ o+ +
:

Satyrium acaciae +

Cupido argiades - -

+ + + + + + o+

Phengaris arion + +
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Plebejus argus
Polyommatus semiargus
Polyommatus icarus + .
NYMPHALIDAE
Argynnis paphia

+
'
+

Argynnis aglaja

Argynnis adippe
Issoria lathonia

+ o+

Boloria selene
Boloria dia

+ o+ o+ o+

Vanessa atalanta
Vanessa cardui

Araschnia levana

+ +
+ o+ o+ o+

Aglais io

+ o+ o+ o+ o+ o+ o+ o+ o+

Nymphalis polychloros
Nymphalis antiopa -

Nymphalis c-album + -
Apatura ilia - -

+ o+ o+ o+

Apatura iris -
Melitaea cinxia + - R
Melitaea phoebe - -
Melitaea aurelia

+
+ +

Melitaea britomartis

.
+ + o+

Melitaea athalia

+ +

Pararge aegeria

Lasiommata megera

Lasiommata maera
Coenonympha arcania
Coenonympha glycerion
Coenonympha pamphilus
Aphantopus hyperanthus
Maniola jurtina

Erebia medusa

Melanargia galathea

+ o4+ o+ o+ o+ o+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+ o+

Minois dryas

+ o+ o+ o+ o+ o+ + o+ o+ o+

Brintesia circe

Tiez boli zaznamenané aj pripady, kedy bol dany druh odchyteny transektovou
metdédou a vo vodnych pasciach sa takyto druh nevyskytoval alebo naopak. Celkovo
ide 0 20 druhov (vid. Tab. 5). Pre porovnanie s rokom odchytu 2011-2012 sa v Tabulke
1 uvadza 22 rozdielnych odchytenych druhov (v pripade odchytenia do pasce sa dany
druh nenachddza v zozname druhov odchytenych entomologickou sietkou). Tieto
rozdiely mozu byt sposobené aj inym faktorom (rozdiely v zlozeni spolocenstiev,
absolttnej, ¢i relativnej pocetnosti druhov, meteorologickej situdcie), nie iba
pouzitou metédou. K najpocetnej$im druhom v obdobi 2001-2003 patrila Melitaea

51



Biodiversity & Environment, Vol. 10, No.2 Presov 2018

athalia (206 ex.), kym za pomoci entomologickej sietky bol tento druh dolozeny
25 jedincami. Erebia medusa, ako najpocetnej$i druh pri liniovom transektovom
odchyte, sa v tomto pripade vyskytla vo vodnych pasciach len s 2 jedincami.
Porovnanim vsetkych troch obdobi odchytov, teda 2001-2003 (KocCikovA et al.,
2012) a 2010-2012 (KocixkovaA et al., 2014) pomocou vodnych pasci a 2011-2012
transektovou metddou bolo zaznamenanych 34 spolo¢ne odchytenych druhov.

Pri porovnani dvoch metodik je mozné konstatovat, ze nebol zaznamenany ziadny
vyrazny rozdiel medzi po¢tom jednotlivych odchytenych druhov. Pokial sa vo
vysledkoch vyskytli odchylky v pocetnosti, moze to stvisiet s nedostatoénym
slne¢nym Ziarenim, zrazkami pocas 10 dnovej expozicie alebo zatienenim v pripade
vyskytu a rozmiestnenia farebnych pasci, va¢Sou vlhkostou biotopu pri okraji
lesa, vyskyt travnatého porastu, ktory sa nemusel vyskytovat pri presne urcenej
transektovej linii. Taktiez kvety, ktoré st zdrojom opelovania hmyzu sa nemusia
vyskytovat na ruderalizovanom povrchu.

Je velmi tazké najst vhodna literatdru, ktora by slizila na porovnanie ¢innosti
dvoch metodik odchytov dennych motylov. Napriek tomu je niekolko publikécii
a odbornych ¢lankov (NovEks, 1989; WESTPHAL et al., 2008; WILSON et al. 2008;
MunyuLl, 2013), ktoré sa venuju porovnaniu metodik vSeobecne zameranych
na odchyt hmyzu (Coleoptera, Diptera, Hymenoptera, Lepidoptera). Vzhladom
k tomu, Ze aj Lepidoptera sa zaraduje medzi hmyz, mozu tieto odborné ¢lanky
sluzit ako pomocka pre ziskanie informécii o wcinnosti jednotlivych metodik.
Pri uvadzani vyuzitia pasci pri odchytoch autori neuvadzaji pouzitie konkrétne
Moerickeho vodnych farebnych pasci, ale zameriavaji sa na pouzitie klasickych
alebo farebnych pasci. MuNYULI (2013) sa vo svojej praci zameriava na otazku, ¢i
je odchyt pomocou pasci najspolahlivejSou metédou pre sledovanie a meranie
biodiverzity v¢iel v Subsaharskej Afrike. Veely boli odobraté pomocou transektového
odchytu, farebnych pasci a metédou odchytu sietovinou. Autor zaznamenal 80 883
jedincov. Z toho 59 druhov sa zaznamenalo transektovou metddou, 314 druhov bolo
odchytenych do pasci a 559 druhov sa chytilo pomocou sietoviny, ¢o znamena Ze
manualnym odchytom pomocou sietky autor odchytil najviac druhov z celkového
poctu véiel. Veely boli odchytené najmé v Zltych pasciach, nez v modrej alebo bielej
pasci. Samozrejme, Ze sa pri vyskume vyskytlo niekolko druhov, ktoré sa prekryvali
vSetkymi troma metédami odchytu.
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EVALUATION OF ENVIRONMENTALLY LOADED AREA
BY EWES HEALTH RISKS

Terézia POSIVAKOVA® - Jozef SVAJLENKA® - Rudolf HROMADA® - Jdn POSIVAK®

ABSTRACT

Widespread contamination of some ecosystems by heavy metals has frequently been reported in Spis
regions with long histories of mining and former industry especially. The environmental concern
in former mining areas is primarily related to the physical disturbance of surrounding landscape.
Therefore, the monitoring of these products is important with respect to toxic elements affecting human
health. Meat and meat products are important for human diet because they provide a great part
of nutrients, including the necessary trace elements. Levels of selected heavy metals lead, cadmium,
lead, zinc and iron were determined in seven ewes living near an environmentally loaded area. Study
was performed in the eastern part of Slovakia during the springs of 2016 and 2017. We have found
out significant inter-annual differences between measured values of Cd (P=0.0003), Pb (P=0.0200)
and Zn (P=0.0018). Heavy metals from human activities pollution sources are continuously released
into aquatic and terrestrial ecosystems and therefore, the concern about the effect of anthropogenic
pollution on the ecosystems is growing.

KEYWORDS
environment, heavy metal, health status, ewes, toxicity

INTRODUCTION

Toxic elements are chemicals that are persistent and not metabolized, although
their chemical forms may change as they pass through the intestinal tract or during
storage in animal tissues. They are regarded as toxic to living organisms since they
have tendency to accumulate in selected human and animal target tissues with the
potential of causing nephrological, carcinogenic, teratogenic and immunological
disorders (DIETZOVA et al., 2007; ALIYU et al., 2015). Toxic elements are capable of
being transported over long distances thousands of kilometres or may be deposited
near their source of origin, thereby having a local impact (BABCAN et al., 1999). The
long-range transportation of toxic elements through the atmosphere mainly depends
on the size and composition of particles with which toxic elements are associated
as well as their solubility (Bopis et al., 2000; ANGELOVICOVA et al., 2014). A toxic
metal is defined as the metal, which is neither essential nor has beneficial effect on
the contrary, it displays severe toxicological symptoms at low levels. With increasing
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industrialization, more and more metals are entering into the environment. These
metals stay permanently in organisms and environment because they cannot be
degraded in the environment. They enter into the food material and from there they
ultimately make their passage into the tissue (JARUP, 2003).

Meat is a very important human food and as it may potentially accumulate toxic
minerals, it represents one of the crucial sources of heavy metals for humans. Meat
represents the main source of protein in the diet of Slovak consumers at 54 kg per
year per person (KROCKOVA, 2016). Meat is a very rich and convenient source of
nutrient, including microelements. The chemical composition of meat depends on
both the kind and degree of the feeding animal (PENG et al. 2009). Metals in general
can be classified as toxic cadmium, mercury and essential cobalt, copper, zinc, iron
(LoBET et al., 2003; WIEK et al.,, 2011).

In the area under investigation, it was assumed that there was contamination by
heavy metal as a result of intensive agricultural development and former mining
activities (MINAR et al., 2009; HRONEC et al., 2010; KRokUsoVA, 2010). The aim of
the experiment was to determine the concentration of selected heavy metals (lead,
cadmium, zinc and iron) in ewe’s blood and to find the correlations between the
observed selected heavy metal in blood.

MATERIAL AND METHODS

The ewes used in research came from the area Spi§ in eastern Slovakia. The
experimental group consisted of (n = 7) ewes with no signs of disease. Ewes were
kept in the farm year-round. The animals in question drank water from the source of
groundwater and surface water and also eaten grass on the meadow. Even through the
above-mentioned factors, heavy metals can enter the animal’s organism. The blood
was taken from the jugular vein into blood collection tubes in the spring of 2016 and
the spring of 2017. Blood serum was stored at -20 °C until analysed. The analysed
selected heavy metals were evaluated due to the increased occurrence of these metals
in the locality in question. This site is known to contain elevated concentrations of
the elements (MINAR et al., 2009; HRONEC et al., 2010; KRokUsOVA, 2010) we analyse.
The concentrations of lead (Pb), cadmium (Cd) iron (Fe) in the experimental animals
were determined using an inductively optical emission spectroscopy and zinc (Zn)
was determined using a spectrophotometer type ANALYST 100 (ERMAN et al., 2005).
The obtained results were statistically analysed by the method of the non-parametric
Mann-Whitney's U test.

RESULTS AND DISCUSSION

In the past, the area under analysis has been burdened by intensive mining activities
as well as agricultural activity, with the associated increase in the occurrence of
heavy metals in the surrounding environment. Therefore, the objective of this study
was to analyse selected elements of the environment in terms of the occurrence
of heavy metals. Concentrations of selected heavy metals in the blood in relation
to the significance of differences between the experimental group of ewes, were
evaluated lead, cadmium, iron and zinc. On basis of the statistical analysis, it was
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observed a significant difference in comparison between 2016 and 2017 in the
parameters Cd (p= 0.0155), Zn (P<0.0001) a Fe (p= 0.0021). The average evaluated
values Cd in 2016 (0.331 +£0.106 pumol/l) were lower than the measured value in
2017(0.696 +0.425 umol/l). In 2016 were evaluated lower values of Zn (9.808 +£0.813
umol/l) as in 2017 (12,533 +1,392 umol/1). Also, we have found out lower values of FE
in the year 2016 (11,741 +2,972 pumol/l) compared with the average in 2017 (15,285
+2,393 umol/l). No significant differences were found by statistical analysis between
years 2016 and 2017 in parameters Pb (p=0.0823), though the measured values of Pb
in 2016 (0.498 +0.188 pmol/l) were lower compared to 2017 (0.591 +0.189 umol/l).
Authors Arivu et al. (2015) and POTI et al. (2012) from different continents of
the world, from the West African sub-Saharan region and the northeast part of
Hungary in Central Europe, analysed the concentration of heavy metals in ewes’
milk. NKANSAH & ANSAH (2014) reported the concentration of some heavy metals in
the meat of sheep from Republic of Ghana. The above-mentioned authors analysed
similarly to ours in our work the occurrence of heavy metals in selected components
of the environment. This type of monitoring is important in terms of mapping
hazardous areas with increased concentrations of heavy metals in the surrounding
environment.
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Figure 1. Concentrations of Cd in 2016 and 2017.

57



Biodiversity & Environment, Vol. 10, No.2

1

0,9

0,8

0,7

0,6

Pb 0,5

(umol/1)

0,4

0,3

0,2

0,1

@ Average ()
0125%-75%
* Min-Max

Figure 2. Concentrations of Pb in 2016 and 2017.

Zn
(nmol/l)

@ Average

15

14

13

12

11

10

8

C125%-75%

$ Min-Max

Figure 3. Concentrations of Zn in 2016 and 2017.

Presov 2018
L 3
L 4
1) |
(o) | S
e
*
2016 2017
L 2
(0]
*
(0]
2016 2017

58



EVALUATION OF ENVIRONMENTALLY LOADED AREA BY EWES HEALTH RISKS

20
18 b
16
©
14 T
Fe (umol/1)
12 o
*
10
8 .
© Average 6 T ]
0325%-75%
$ Min-Max 2016 2017

Figure 4. Concentrations of Fe in 2016 and 2017.

CONCLUSIONS

Based on the above results, it can be concluded that metals bioaccumulation in the
meat species studied did not exceeds the permissible limits set for heavy metals by
FAO and WHO except lead and cadmium (WHO 2016). The high heavy metal content
found in ewe blood in the eastern part of Slovakia meat products may be caused by
pollution and the environment itself, more probably by secondary contamination
caused by agricultural practices and livestock feed (PERVEEN & ZEB, 2007; VLCKOVA
et al., 2008). Contamination is transferred to animals through direct sewage water.
Another factor in the introduction of heavy metals into the animals body is the
water that the animals drink and the grass they eat on the meadows. Contamination
of meat can also be caused by emission located in this part of Slovakia (SkuLTETY,
2015). This work is the use for the preventive diagnosis of production diseases and
the evaluated data can serve as a control indicator to detect toxic hazards related to
the heavy metal (RA0 2014). Based on the statistical analysis was found a statistically
significant difference in comparison of years 2016 and 2017 in values Cd (p=0.0155),
Zn (P<0.0001) and Fe (p= 0.0021). By statistical analysis was not found significant
differences in compared years 2016 and 2017 in Pb parameters (p = 0.0823). If there
are no differences in food source/pasture/water between years, it is obvious there
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