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Abstract: Records of 19 species of the dipteran families Bombyliidae (1 species), Mythicomyiidae
(1 species), Therevidae (2 species), Empididae (3 species), Hybotidae (1 species), Dolichopodidae
(8 species) and Syrphidae (3 species) from glacial sand deposits in the Czech Silesia (NE Czech
Republic) are presented and their association with sandy habitats discussed. All of them are recorded
from the Czech Silesia for the first time, 13 are new additions to the fauna of Moravia of which 9 are
also new for the whole of the Czech Republic. Dialineura anilis (Linnaeus, 1761) (Therevidae) and
Schistostoma truncatum (Loew, 1864) (Dolichopodidae) are classified as psammobiont, 6 species as
psammophilous, viz. Exhyalanthrax afer (Fabricius, 1794) (Bombyliidae), Cliorismia rustica (Panzer,
1804) (Therevidae), Cryptophlebs kerteszi Lichtwardt, 1898, Melanostolus melancholicus (Loew, 1869)
(both Dolichopodidae) and Paragus constrictus Simi¢, 1986 and Pelecocera tricincta Meigen, 1822
(Syrphidae), and 3 species as probably psammophilous, viz. Medetera annulitarsus von Roser, 1840,
M. grunini Negrobov, 1966 and Sciapus basilicus Meuffels & Grootaert, 1990 (all Dolichopodidae).
Medetera grunini is recorded for the first time from Europe and represents a new westernmost limit
of its distribution range in the Palaearctic. New southernmost records of Rhamphomyia murina Collin,
1926 (Empididae) and Drapetis monsmargila Grootaert, Beuk & Shamshev, 2020 (Hybotidae) are also
given.

Key words: Diptera, Bombyliidae, Mythicomyiidae, Therevidae, Empididae, Hybotidae, Dolichopo-
didae, Syrphidae, new records, psammophily, glacial sand deposits, Czech Republic (Moravia/Silesia)

Introduction

This contribution is a further continuation of studies devoted to the fauna of Diptera
associated with glacial sand habitats in the Czech Silesia (NE part of the Czech Republic),
cf. Rohacek et al. (2020). Deposits of glacial sediments in this region were formed during
several Pleistocene glaciations, particularly during the most extensive Saalian glaciation about
160 000 ya, see Ruzicka (2004), Ruzickova et al. (2009) and Nyvlt (2011). In the contemporary
Silesian landscape these sand deposits are mostly covered by a soil mantle of a more recent
(Holocene) age and, consequently, the habitats with exposed sands are infrequent, space-limited
and mainly occur in sand-pits. On the exposed glacial sands a distinctive ecosystem is formed
that has a distinctly insular character as it differs markedly from the surrounding (mostly
agricultural or production forestry) ecosystems (Rohacek 2020).

The fauna of Diptera inhabiting sandy ecosystems is also specific but has mainly been
studied in coastal sand dunes (Karl 1930, Krogerus 1932, Ardo 1957, Howe 2010, Nielsen
et al. 2016, 2019) while its knowledge on inland sandy habitats remains poor. Therefore,
a project aimed at the investigation of the Diptera biodiversity in glacial sand habitats in Silesia
has been designed to better understand their dipteran communities and to determine the degree
of association of particular species to these sandy habitats. Some information on a few species
of Diptera occurring in sand-pits in Silesia can be found in Rohagek & Sevéik (2013) but much
more results have been obtained during research within the above project, some of which have
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already been published (Rohacek 2015a, 2016a, 2020; Rohacek er al. 2020). The field work
was conducted in 9 localities in four parts of the Czech Silesia, viz. in the Jesenicko,
Osoblazsko, Hlu¢insko and Karvinsko regions (see map on Fig. 3), in 2013-2020. However,
also material obtained previously (1995-1997, 2004) in a few sand-pits and allied sandy sites
in the Hluc¢insko and Osoblazsko regions (deposited in SMOC) has been used for this paper.

A number of species of interest, including faunistic novelties, psammobiont or psammo-
philous, xerophilous and/or thermophilous species have been recorded during the above
research. Some of these species have been dealt with by Rohacek (2015a,b, 2016a, 2020) and
Rohécek et al. (2020) but records of others remain unpublished, including those obtained in
1995-1997 and 2004. Similarly, as in the previous study (Rohacek et al. 2020), we here present
a series of mainly faunistically important records, now devoted to lower Brachycera of the
families Bombyliidae, Mythicomyiidae, Therevidae, Empididae, Hybotidae, Dolichopodidae
and Syrphidae. Some of these species represent new additions to the fauna of the Czech
Republic, others to Moravia and the remaining to the Czech Silesia. Of each species, we have
gathered information on its biology and distribution from both the literature and personal
experience and field work to classify its affinity to sandy habitats.

Material and methods

The material examined is deposited in the collection of the Silesian Museum, Opava, Czech Republic
(SMOC) except for a few duplicates retained by the taxonomic experts involved in this study. The collected
specimens were air-dried and mounted on pinned triangular cards in the course of the study but some of them were
retained alive in plastic tubes for a while to be photographed by means of a digital camera (Canon EOS 60D) with
a macro lens (Canon MP-E 65 mm 1-5x) and ring macro flash (Canon MR-14EX). After photography these
specimens were killed and mounted for subsequent identification in the same way as the other specimens. Where
necessary, male genitalia or female postabdomina were examined after detachment and dissection of the whole
abdomen. After examination, all parts were transferred to polymer microvials which were pinned below the
respective specimens. Habitat photographs were taken in the field by digital cameras Canon EOS 60D and/or Sony
NEX-7.

The historic region of Silesia (the Czech part of Silesia), as delimited in Pfiroda Slezska (see Fig. 3 and/or
Rohacek et al. 2013, map on pp. 10-12), is treated within (the historical country) Moravia in all checklists
of Diptera of the Czech Republic and Slovakia, including the most recent one (Jedli¢ka et al. 2009). To display its
location, this region is depicted on a map of the Czech and Slovak Republics (see Fig. 2) used in Jedlicka ef al.
(2009). Because the Czech Silesia has been considered a part of Moravia in these checklists the area under study
is listed as “N Moravia” in the material examined below to be in conformity also with previous faunistic studies.

Localities under study. Field work was performed in 2013-2020 in four regions of the Czech Silesia. Sand-
pits were paired by proximity with one being actively utilized for sand extraction and the other left abandoned.
A large abandoned sand-pit in Godéw in S. Poland was also included in the project to complement the active sand-
pit in Dolni Lutyné. The only sites with natural occurrence of glacial sand in the Czech Silesia (B¢la nr. Chuchelna,
“Buben® sand-hill and B¢la nr. Chuchelna, natural outcrop of sand at holt) have also been included in the study
(see below). For landscape photographs of all localities see Rohacek (2020: figs 6—18). Localities are listed below
according to these regions and arranged from west to east (see Fig. 3):

Jesenicko region:

(1) Supikovice 1.1 km NE, 50°1822"N, 17°15'43"E, 380 m, large abandoned sand-pit;

(2) Kolnovice, active sand-pit, two plots — Kolnovice 1 km SW, 50°18'55"N, 17°18'45"E, 385 m (C part) and
Kolnovice 1.2 km WSW, 50°18'59"N, 17°18'35"E, 390 m (W part).

Osoblazsko region:

(3) Bohusov 0.7 km S, 50°14'14"N, 17°42'58"E, 250 m, abandoned sand-pit;
(4) Bartultovice 0.5 km SW, 50°16'13"N, 17°35'00"E, 315 m, small abandoned sand-pit.

Hlucinsko region:
(5) Oldrisov 0.7 km N, sand-pit, 49°59'51"N, 17°57'48"E, 280 m, abandoned sand-pit;
(6) Béla (nr. Chuchelna), three plots — Béla 0.5 km E, 49°5826"N, 18°09'05"E, 250 m (small abandoned sand-pit),

B¢la 0.4 km NE, “Buben® sand-hill, 49°58'29"N, 18°09'01"E, 260 m (natural outcrop of sand) and B¢la 0.6 km N,
49°58'39"N, 18°08'49"E, 265 m (holt on natural outcrop of sand);
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(7) Zavada, active sand-pit, three plots — Zavada 1.8 km SE, 49°56'19"N, 18°10'28"E, 260 m (SE part, partly
recultivated), Zavada 2 km S, 49°56'09"N, 18°10'04"E, 270 m (SW part, not excavated but regularly disturbed)
and Zavada 1.6 km S, 49°56"25"N, 18°09'56"E, 265 m (NW part, with active excavation).

Karvinsko region:

(8) Dolni Lutyné 1.2 km N, 49°54'34"N, 18°25'33"E, 210 m, active sand-pit with two artificial lakes after
excavation.

S. Poland:

(9) Godéw 1.3 km ESE, 49°55'13"N, 18°29'41"E, 230 m, large abandoned sand-pit (close to Czech-Polish
borders).

Collecting methods. The flies were collected by sweeping over sparse low vegetation or bare sand; netting
of individually observed specimens, hand or aspirator collecting on flowering plants and decaying substrates on
sandy ground was also applied.

Nomenclature. Botanical nomenclature follows that used in the Checklist of vascular plants of the Czech
Republic (Danihelka er al. 2012). Nomenclature of flies follows the most recent catalogues, checklists,
monographs and/or revisions of the groups recorded here.

Assessment of the affinity of species to sandy habitat. The affinity of a species to sand has been judged by
the corresponding taxonomic expert based on his knowledge of the biology, autecology and distribution of the
species. Four categories are differentiated according to the degree of association with sandy habitats:

(1) psammobiont — species strictly associated (including reproduction and entire life-cycle) with sandy
habitats.

(2) psammophilous — species preferably associated with sandy habitats but also living in related xerothermic
habitats like various types of xeric steppe and rocky grassland.

(3) psammoneutral — species with a wide habitat tolerance utilizing various habitats and successfully also
living in habitats on sandy soils.

(4) psammoxenous — species coincidentally encountered in sandy habitats only by chance, not developing
there.

These categories can be compared with those generally used in North Europe (e.g. Krogerus 1960) as follows:
psammobiont = eucoenic (euzdn), psammophilous = tychocoenic (tychozdn), psammoneutral = acoenic (azdn),
psammoxenous = xenocoenic (xenozon).

Author contributions. J. Rohacek conceptualized the study, performed the field work, designed the manuscript,
and treated the families Therevidae, Mythicomyiidae and all general parts of this paper; co-authors identified
material and prepared sections on the families or groups as follows: M. Bartak and L. Kanavalova (Empididae and
Schistostoma in Dolichopodidae: Microphorinae), J. Celechovsky (Bombyliidae), P. Grootaert (Hybotidae:
Drapetis), M. Pollet (Dolichopodidae) and L. Mazanek (Syrphidae).

Results
BOMBYLIIDAE

Exhyalanthrax afer (Fabricius, 1794) — psammophilous (Fig. 4)

Material examined: CZECH REPUBLIC: N Moravia: Béla nr. Chuchelna 0.4 km NE, ,,Buben* sand-hill,
49°§8’29"N, 18°09'01"E, 260 m, sweeping over sand & vegetation on sand, 3.7.2017, 19, J. Rohacek leg. et det.,
A. Celechovsky rev. (SMOC).

Biology: E. afer is a thermophilous species, uncommon to rare in Central Europe. Its hyperparasitic larvae are
reported as parasitoids of pupae of Tachinidae and Ichneumonidae developing in pupae of the pine processionary
caterpillar Thaumetopoea pityocampa (Denis & Schiffermiiller, 1775) and some other Lepidoptera and also in
cocoons of the pine sawfly, Neodiprion sertifer (Geoffroy in Fourcroy, 1785), see in Merle (1975) and Greathead
& Grandcolas (1995). The species hibernates in the mature larval stage; it pupates in spring (Motyckova 2012).
Adults have been observed from VII to IX in the Czech Republic (Bosak 1997) and occur in various xeric habitats
including bare sands and, less often, heaths (Celechovsky et al. 2021). In the study area it was only found on
a natural outcrop of glacial sand (called Buben) at Béla village in the Hlucinsko region, where a single specimen
was netted from a spot of particularly insolated sandy ground (Fig. 5), i.e. in the same habitat where also Anthrax
varius Fabricius, 1794 occurs.

Distribution: Widespread in temperate and southern Europe but absent in Great Britain and northern Europe
(Greathead 2013a). In the Palaearctic, it is also known from North Africa, the Middle East and Asia (Evenhuis
& Greathead 1999, 2003). The species is rare in the Czech Republic, with only 3 old records from the Polabi area
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in central Bohemia and 8 recorvds (both old and recent) from southern and central Moravia (Tomaj 1977, Bosak
1997, 1998, Motyckova 2012, Celechovsky et al. 2021), all restricted to the warmest lowland parts of the country.
First record from the Czech Silesia and northern Moravia.

Comments: E. afer is here considered a psammophilous species due to prevailing occurrence in warm, xeric and
sandy habitats.

Figs 4-5: Exhyalanthrax afer (Fabricius) and its habitat. 4 — E. afer, female in dorsal view (a dry-mounted voucher
specimen, body length ca 5.4 mm; 5 — habitat in collecting place of the species, exposed sand in ,,Buben‘ natural
outcrop of glacial sand near B¢€la (3.vii.2017). Photo by J. Rohacek.



MYTHICOMYIIDAE

Glabellula arctica (Zetterstedt, 1838) — psammoneutral (Figs 6, 7)

Material examined: CZECH REPUBLIC: N Moravia: Béla nr. Chuchelna 0.5 km E, sand-pit, 49°5826"N,
18°09'05"E, 250 m, sweeping over sand and vegetation on sand, 23.iv.2020, 1, J. Rohagek leg. et det. (SMOC).

Biology: G. arctica is a minute fly associated with several species of ants of the genus Formica; for the known
host species, see Andersson (1974) and Mielczarek (2018). Larvae develop inside nests of these ants where also
pupae can be found (Mielczarek 2018) but their feeding habits remain unknown. Adults can be seen hovering close
to insolated anthills with females entering nests for oviposition (Mielczarek 2018). In the field they are seldom
found due to this behaviour and, consequently, most of the specimens in collections were collected (netted) by
chance or captured in Malaise traps (Withers et al. 2017). Due to its relative rarity G. arctica is considered
a vulnerable species in the Czech Republic (Bosak 2005). In Central Europe adults are recorded in IV-VIIL
The species seems to live in various (both dry and humid) habitats from lowlands to mountains provided that their
host ants (Formica species) are present. Mielczarek (2018) reported on its occurrence in a sandy area with dry pine
forest (in Poland) and in the Podyji National Park (Czech Republic) the majority of specimens were caught by
Malaise traps in xeric forest-steppe habitat (Greathead at al. 2005). Thus, the finding of G. arctica in a sand-pit
(Fig. 8), which is situated close to forest (cf. Fig. 9) with Formica spp. anthills, is not very surprising.

Distribution: This insufficiently known species has been recorded from France, Netherlands, Switzerland,
Austria, Italy, Slovenia, Czech Republic, Slovakia, Poland, Denmark, Norway, Sweden, Finland, European Russia
and Russian West Siberia (see Evenhuis 2002, Greathead 2013b, Withers ez al. 2017, Mielczarek 2018). Records
from the Czech Republic are scarce. In Bohemia it has been found in 3 localities: Fuc¢ik mine nr. Duchcov (Bosak
& Bartik 2000), Sumava Mts-Jezerni slat’ and Sazava (both in Evenhuis & Bosak 1997). In Moravia there are only
records from its southernmost part: Mohelno steppe (Rozko$ny & Vaihara 1997) and the Podyji National Park
(here recorded from several localities, see Evenhuis & Bosak 1997, Greathead et al. 2005). First record from
the Czech Silesia and northern Moravia.

Comments: The species is to be classified as psammoneutral because it has no distinct affinity to sandy habitat
inasmuch as it is also known from wetland areas (cf. Evenhuis & Bosak 1997, Withers et al. 2017).

THEREVIDAE

Dialineura anilis (Linnaeus, 1761) — psammobiont

Material examined: CZECH REPUBLIC: N Moravia: Oldfisov 0.7 km N, sand-pit, 49°59'51"N, 17°57'48"E, 280
m, sweeping over sand & vegetation on sand, 24.v.2019, 13, J. Rohéadek leg. et det. (SMOC).

Biology: This species is known as a typical inhabitant of coastal sand dunes (Stubbs & Drake 2014), particularly
of the so-called “yellow dunes”, see Howe (2010), and Nielsen et al. (2019). It is known to prefer dunes with
sparse vegetation where adults (occurring in V—VII) are often observed on bare sand (Stubbs & Drake 2014). Also
Ardo (1957) reported it from marine dunes but did not consider it to be stenotopic for this habitat, apparently
because it can also inhabit inland sandy habitats (as also recognized by Haarto & Winqvist 2006). Grootaert et al.
(2001) found it mainly on inland sand dunes in Belgium. The life-history of D. anilis is unknown but the pre-
sumably predatory larvae may live in sand, like those of Cliorismia rustica (see below). Based on literary records
adults occur in V-VII. The specimen recorded above was swept from a small area of bare sand (see Fig. 13) in an
abandoned sand-pit.

Distribution: The species is widespread in the Palaearctic Region although records from a number of European
countries remain unconfirmed (see Holston 2013). Its distribution in the Czech Republic is poorly studied. Kheil
(2003, unpublished bachelor thesis) summarized records obtained from the collection of K. Spitzer and some more
recent published data and listed D. anilis from only a few localities in Bohemia (Hradec Kralové) and from
southern Moravia (Cej¢, Palava-steppe, Lednice), that from Lednice based on published record by Spitzer (1998).
Therefore, Kheil (l. ¢.) considered it to be a rare thermophilous species in the Czech Republic. However, there are
a number of old records by Vimmer (2013, as Thereva anilis) from Bohemia (Zavist, Houska, Neratovice,
Podébrady, Kolin, Hradec Kralové, Turnov, Hruba Skala, Plzen) and the species was also reported by Czizek
(1906) from the vicinity of Brno in Moravia (Vranov u Brna, Brno-Cernovice). These old records (if reliable)
indicate that D. anilis could have been more frequent in the past. However, there is no previous record from Czech
Silesia and northern Moravia.

Comments: The species is here considered psammobiont because of its (almost exclusive) association with sandy
habitats, particularly dunes (see above). It seems to be rare and local in the Czech Republic, probably because
of the limited extent of suitable inland sandy habitats. Although only one specimen in a single sand-pit was
collected during the present survey it is possible that D. anilis lives on glacial sand also in some other localities
but was not recorded due to inappropriate collecting method.
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Figs 6-9: Glabellula arctica (Zetterstedt) and its habitat. 6 — G. arctica, male on grass stem, in dorsolateral view,
body length ca 1.7 mm; 7 — the same, lateral view; 8 — collecting spot of the species, slope of abandoned sand-pit
in Béla; 9 — Béla sand-pit viewed from south, with forest on its right side (23.iv.2020). Photo by J. Rohacek.



Cliorismia rustica (Panzer, 1804) — psammophilous (Figs 10, 11)

Material examined: CZECH REPUBLIC: N Moravia: Zavada 1.6 km S, sand-pit NW part, 49°56"25"N,
18°09'56"E, 265 m, sweeping over sand and sparse vegetation on sand, 24.vi.2015, 19, J. Rohacek leg. et det.
(SMOCQ).

Biology: C. rustica is closely associated with exposed sandy sediments on riverbanks (Stubbs & Drake 2014).
Adult flies are only found occasionally but their predatory larvae can be found more readily in riverine deposits
of loose sand (Hewitt & Parker 2008). The species is not known from marine dune ecosystems (cf. Ardd 1957;
Howe 2010; Nielsen et al. 2019) in contrast to another sand-preferring therevid, Dialineura anilis. On the Silesian
glacial sand deposits, C. rustica was only found in the active sand-pit Zavada. Interestingly, there is no running
water in this sand-pit, and the only specimen of C. rustica was collected on the sand in the same habitat (Fig. 12)
and on the same date as another psammophilous species associated with sandy riverbanks, viz. Curtonotum anus
(Meigen, 1830), Curtonotidae (see Rohacek 2016a).

Distribution: The species has a scattered distribution in western, central and eastern Europe (see Holston 2013).
In the Czech Republic the distribution of C. rustica has been obscured. Although listed in the checklists by Spitzer
(1987, 1997) for both Bohemia and Moravia, no concrete published record was found. Kheil (2003, unpublished
bachelor thesis) presented it from Bohemia (Praha-Prokopské tidoli, based on his own collection, without precise
data) and from Moravia (Jeseniky Mts, based on a specimen from the collection of K. Spitzer). However, the latter
specimen did not originate from the Jeseniky Mts but from "Freiwaldau" (= Jesenik town), 20.7.77??, 173,
Metzenauer leg. (based on unpublished notes by K. Spitzer, personal communication with L. Dvorak, 2020).
In summary, there are two records from Czech Silesia, i.e., that old (surely before World War II) from Jesenik
(Jesenicko region) and the one from the Zavada sand-pit in the Hlu¢insko region (from the present study).

Comments: C. rustica is here classified as a psammophilous species but the distinctive association of its larvae
with riverine sands (see above) would indicate that it could even be psammobiont. Its apparent rarity on glacial
sand deposits might be explained by absence of riverbank habitat in the studied sand-pits and, possibly, also by
the difficulty of capture of adult flies of this species.

EMPIDIDAE

Empis (Coptophlebia) pilimana Loew, 1869 — psammoneutral (Fig. 14)

Material examined: CZECH REPUBLIC: N Moravia: OldtiSov 0.7 km N, sand-pit, 49°59'51"N, 17°57'48"E, 280
m, sweeping over sand and vegetation on sand, 11.vi.2019, 3322; 3.vi.2019, 19; 4.ix.2019, 22, all J. Rohagek
leg., M. Bartak det. (SMOC).

Biology: Practically unknown. Adults are found on flowers. A species of the temperate and cooler parts of Europe,
preferring higher altitudes in warmer areas. Rather rare species with a long flight period, ranging from the begin-
ning of June to the end of August (Chvala 1994). For its habitat in the OldfiSov sand-pit see Fig. 15.

Distribution: Records from Austria, Czech Republic, Germany, Poland, Romania, Slovakia, Switzerland,
Netherlands and southern Scandinavia are considered reliable (Engel 1938—1956, Chvala & Wagner 1989, Goot
1989, Palaczyk 1991, Parvu 1992, 2002, Chvala 1994, 2009, Niesiolowski 2006, Bystrowski ef al. 2013a, Beuk &
Goot 2019). It can be fairly common in Central Europe, ranging south to Switzerland (Engadine) and the Romanian
Carpathians (Sinaia). Although listed from Bohemia in the most recent checklist (Chvala 2009), and also all
previous versions, no concrete published record was found. Apparently, the above recorded specimens are the first
documenting the occurrence of E. pilimana in the Czech Republic.

Comments: Because of its unknown biology and habitat association, and also owing to its occurrence in only
a single locality under study E. pilimana is here treated as psammoneutral species. The species was redescribed
and a lectotype designated by Chvala (1994). According to the lectotype designation, the type locality is probably
Guben (Germany).

Empis (Empis) filata Loew, 1873 — psammoneutral

Material examined: CZECH REPUBLIC: N Moravia: Zavada 2 km S, sand-pit SW part, 49°56'09"N, 18°10'04"E,
270 m, sweeping over sand and sparse vegetation on sand, 12.v.2015, 13, J. Rohagek leg., M. Bartak det. (SMOC).

Biology: Little is known about the biology of this species. Adults were reported from a meadow near forest, oak
forest, rocky steppe and here also from a sand-pit (for published records see below, plus unpublished data, Bartak
in litt.). E. filata is probably a rare and rather thermophilous species with spring occurrence ranging from April to
the middle of June. Adults are usually swept from vegetation, and occur both in mountains and lowlands, often on
calcareous limestone sites. For its habitat in the Zavada active sand-pit see Fig. 16.



Figs 10—-13: Therevidae and their habitats. 10 — Cliorismia rustica (Panzer), female in dorsal view, body length ca
11 mm; 11 — the same, laterally; 12 — habitat of C. rustica, sand heaps in NW part of the Zavada sand-pit
(24.vi.2015); 13 — habitat of Dialineura anilis (Linnaeus), sand places disturbed by vehicles on bottom of the Old-
fiSov sand-pit (24.v.2019). Photo by J. Rohacek.



Distribution: Central and southern Europe (Czech Republic, Slovakia, Poland, Romania, former Yugoslavia and
Ukraine (Engel 1938-1956, Chvala & Wagner 1989, Ceianu 1992, Niesiolowski 2006, Chvala 2009, Chvala &
Pont 2015, Bystrowski et al. 2013a, Weele et al. 2016, 2017). The northern limit of this species in Central Europe
is situated in Poland (Niesiolowski 2006). The species is rare in the Czech Republic. Hefman & Chvala (2014)
noticed for E. filata only two old records from Bohemia: Radotinské tidoli (from unpublished manuscript by
Chvala 1991) and Sulava nr. Radotin (Chvala & Vrtiskova-Bouskova 1989). Consequently, the above record is
the third in the Czech Republic and first from Moravia.

Comments: Judging from various habitat records of E. filata (see above) and a single occurrence in localities
under study a distinct affinity of this species to sandy sites could not be confirmed and hence, it is classified as
psammoneutral.

Rhamphomyia (Pararhamphomyia) murina Collin, 1926 — psammoneutral

Material examined: CZECH REPUBLIC: N Moravia: Zavada 1.8 km SE, sand-pit SE part, 49°56'19"N,
18°10'28"E, 260 m, sweeping over sand and sparse vegetation on sand, 18.v.2017, 1J; Supikovice 1.1 km NE,
50°18'22"N, 17°15'43"E, 380 m, abandoned sand-pit, S part, sweeping over sand and sparse vegetation on sand,
23.iv.2019, 2322, all J. Rohadek leg., M. Bartak det. (SMOC).

Biology: R. murina was described by Collin (1926) from Scotland and remained unrecorded for a long time until
an occasional record from the Czech Republic (Bohemia: Janov n. Nisou) by Bartak (1982). All other published
records (Chvala & Bartak 2000) are more recent and also most of our collection records (Bartak, unpublished) are
from the last 20 years. This may suggest a recent increase of abundance of this species. Habitat data from
collections (Bartak, unpublished) and published records are as follows: arable fields, pastures, restoration of dump
area, shrub-fringed riverside habitats in upland areas, fens or peatland, damp meadows etc. (see Chvala & Bartak
2000, Falk & Crossley 2005, Grootaert et al. 2005, Brighton 2019, collection data). The great habitat diversity
suggests that R. murina is an eurytopic species without specific habitat requirements. It was also found in two
sand-pits (an active and an abandoned) under study; for its habitat in the Supikovice sand-pit see Fig. 33. Adults
occur in spring, from the end of April to the end of May, and are often caught by means of pan traps or Malaise
traps.

Distribution: Great Britain, Czech Republic, Finland, Belgium (Chvala & Wagner 1989, Grootaert et al. 2005,
Chvala 2009, Kahanpéd 2014, Bystrowski et al. 2013a). In the Czech Republic R. murina is only known from
Bohemia (Bartak 1982, Chvala & Bartak 2000). The above records (southernmost in Europe) are the first from
Moravia.

Comments: Because of its large habitat tolerance (see in Biology above), R. murina is classified here as psammo-
neutral species.

HYBOTIDAE

Drapetis monsmargila Grootaert, Beuk & Shamshev, 2020 — psammoneutral (Fig. 17)

Material examined: CZECH REPUBLIC: N Moravia: OldfiSov 0.7 km N, sand-pit, 49°59'51"N, 17°57'48"E,
280 m, sweeping over sand & vegetation on sand, 3.vii.2019, 17, J. Rohagek leg., P. Grootaert det. (SMOC).

Biology: The species was originally found on a dry calcareous grassland in southern Netherlands (Grootaert et al.
2020) where it was relatively abundant. It seems to belong to a group of rare species that are supposed to be soil-
dwellers. However, nothing is known about its specific biology and so we refer to the paper of Michelsen &
Grootaert (2019) for the general biology of Drapetis. In the abandoned sand-pit nr. OldfiSov (Fig. 19) the species
occurred together with (more abundant) D. exilis Meigen, 1822, and both were swept from vegetation on sandy
ground (Fig. 18).

Distribution: Hitherto only known from the Netherlands (Grootaert et al. 2020). First record from the Czech
Republic.

Comments: Although the degree of affinity of D. monsmargila to sandy soil is unclear it could be a xerophilous
species, occurring in various drier habitats. Due to lack of more precise data it is classified as psammoneutral
species here. The specimen found in Silesia resembles the recently described D. monsmargila in most details and
differs only a little in the shape of the left surstylus (Figs 22—25) that is also shorter. We do not consider these as
specific differences, and, consequently regard the above specimen as conspecific with the Dutch specimens of this
species.
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Figs 14-16: Empididae and their habitats. 14 — Empis pilimana Loew, female in dorsal view, body length
ca 3 mm; 15 — habitat of E. pilimana, sparsely vegetated sandy bottom of the OldfiSov sand-pit (11.vi.2019);
16 — habitat of Empis filata Loew in SW part of the Zavada sand-pit, with sand heaps disturbed by vehicles
(12.v.2015). Photo by J. Rohacek.
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DOLICHOPODIDAE

Chrysotus angulicornis Kowarz, 1874 — psammoneutral

Material examined: CZECH REPUBLIC: N Moravia: Kolnovice 1.2 km WSW, 50°18'59"N, 17°18'35"E, 390 m,
sand-pit W part, sweeping over sand and sparse vegetation on sand, 7.vi.2017, 13; Oldfigov 0.7 km N, 49°59'51"N,
17°57'48"E, 280 m, sand-pit, sweeping over sand and vegetation on sand, 3.vii.2019, 1J; Bé&la nr. Chucheln
0.5 km E, sand-pit, 49°58'26"N, 18°09'05"E, 250 m, sweeping over sand and sparse vegetation on sand, 3.vii.2017,
1J; Bé&la nr. Chuchelna 0.4 km NE, ,,Buben® sand-hill, 49°5829"N, 18°09'01"E, 260 m, sweeping over sand &
vegetation on sand, 13.vi.2019, 13, all J. Roha&ek leg., M. Pollet det. (SMOC).

Biology: Also due to the recent taxonomic confusion (see further), only scattered information on the biology
of this species is available. Olejni¢ek (1983) reported the species as new to the Czech Republic from the edges
of pools in a coniferous forest at Jevicko (central Moravia). Drake (2020) provides a very detailed account on two
soft-rock coastal cliff sites in Dorset (UK) where he collected this species during successive years. Both sites
shared the same strongly disturbed limestone (base-rich) soil, fine-scale mosaic of dry and wet soil, and sparse
vegetation. In Flanders (northern Belgium), the species is considered very rare as collected in 1.9% of the investi-
gated 5 km UTM squares between 1981 and 2016 (Pollet, unpublished data). It has only been recorded there from
forests, grasslands and heathlands in the sandy limestone and limestone ecoregions in the western part of the re-
gion. The species was encountered in highest numbers in a ruderal grassland site at the edge of a mature deciduous
forest on limestone soil, together with C. gramineus (Fallén, 1823) and C. blepharosceles Kowarz, 1874.

Distribution: This European species has been recorded from Austria, Belgium, Czech Republic, Germany,
Finland, France, Hungary, Italy, Poland, Romania, Slovakia, Switzerland, Ukraine (Carpathians) (Pollet 2011),
Bulgaria (Kechev et al. 2020) and the UK (England) (Drake 2020). Re-instated as valid species for the Czech
Republic.

Comments: Considering the above information on habitat association and its scattered occurrence in low numbers
in the glacial sand-pit habitats in this study C. angulicornis probably has no distinct preference to sandy habitats
and is, therefore, treated here as psammoneutral species. Chandler (1998) considered C. angulicornis as synonym
of C. gramineus inspired by the findings by Cole (1987). Pollet (2011) adopted this approach in the first version
of the Fauna Europaea database that was published in 2004. Two years later, Negrobov & Chandler (2006) re-
instated C. angulicornis as a valid species on the basis of a comparison of the detailed structure of the hypopygium
of this species with C. gramineus. This study revealed distinct differences which also corresponded with other
non-genital differences between both species. This re-instatement was therefore also widely accepted (e.g., Drake
2020). The most recent Diptera checklists of the Czech Republic and Slovakia (Pollet & Olejni¢ek 2006; Pollet &
Suvak 2009) only include a remark on C. angulicornis as synonym of C. gramineus. The previous version
(Olejnicek 1997), however, listed C. angulicornis as known from both Bohemia, Moravia and Slovakia.

Cryptophlebs kerteszi Lichtwardt, 1898 — psammophilous (Figs 26, 27)

Material examined: CZECH REPUBLIC: N Moravia: Supikovice 1.1 km NE, 50°18"22"N, 17°15'43"E, 380 m,
abandoned sand-pit, S part, sweeping over sand and sparse vegetation on sand, 7.vi.2017, 39; 9.vii.2019, 19;
6.viii.2019, 19; Kolnovice 1 km SW, 50°18'55"N, 17°18'45"E, 385 m, sand-pit C part, sweeping over sand and
sparse vegetation on sand, 7.vi.2017, 38 29; 16.v.2018, 2d3; 9.vii.2019, 13} 6.viii.2019, 4Q; Bohusov 0.7 km S,
50°14'14"N, 17°42'57"E, 250 m, abandoned sand-pit, sweeping over sand and vegetation on sand, 9.vii.2019, 39;
OldfisSov 0.7 km N, 49°59'51"N, 17°57'48"E, 280 m, sand-pit, sweeping over sand and vegetation on sand,
11.vi.2019, 13 39Q; Zavada 1.8 km SE, sand-pit SE part, 49°56'19"N, 18°10'28"E, 260 m, sweeping over sand and
sparse vegetation on sand, 29.vi.2016, 19; Zavada 2 km S, sand-pit SW part, 49°56'09"N, 18°10'04"E, 270 m,
sweeping sparse vegetation on sand, 17.vii.2013, 1J; sweeping over sand and sparse vegetation on sand,
29.vi.2016, 13 3Q; POLAND: Godéw 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m, sweeping over sand
and vegetation on sand, 13.6.2019, 22, all J. Rohacek leg., M. Pollet det. (SMOC).

Biology: Parent (1938) knew this species from steppe habitats in Hungary, where it co-existed together with the
entirely unrelated Dolichophorus kerteszi Lichtwardt, 1902. No other information on its ecology has been found
in the literature. C. kerteszi is extremely rare in Flanders (Belgium), as collected in 0.4% of the investigated 5 km
UTM squares between 1981 and 2016 (Pollet, unpublished data). This single site can be described as a reclaimed
terrain along a large canal, featuring bare places and an overall low vegetation. The species seems to prefer bare
to sparsely vegetated open habitats, often on sandy soils (for its microhabitat in sand-pits under study see Fig. 28).

Distribution: This species is known from Belgium, Hungary, Romania, Central and Southern European Russia,
Serbia (Kechev ef al. 2020), Spain, and Sweden; its occurrence in Eastern European Russia is considered doubtful.
It has also been recorded from China (Negrobov 1991, Pollet 2011). First records for the Czech Republic and
Poland.
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Comments: C. kerteszi is classified here as a psammophilous species. Its close affinity to sandy habitats
is confirmed by current knowledge (see Biology above) as well as by its frequent occurrence on glacial sands in
Silesia including southern Poland (in 6 of the 9 studied sites). C. kerteszi is easily recognized among
Dolichopodidae by its distinct eye pattern (Figs 26, 27), in combination with the following features: minute size;
particular wing venation, with the costal vein only reaching the end of vein Ru:s, and vein M+, distinctly
interrupted at the “bosse alaire”; and acrostichal bristles absent.

il \,,k’ g

Figs 17-19. Drapetis monsmargila Grootaert, Beuk & Shamshev and its habitat. 17 — male, with abdomen removed
for dissection; 18 — microhabit of D. monsmargila in the OldfiSov sand-pit; 19 — the same sand-pit, viewed from
east (both 3.vii.2018). Photo P. Grootaert (17) and J. Rohacek (18, 19).
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Figs 20-25. Drapetis monsmargila Grootaert, Beuk & Shamshev, male terminalia (OldfiSov sand-pit). 20 — right
epandrial lamella in dorsal view and right cercus in lateral view; 21 — epandrium dorsally; 22 — left cercus, left
surstyli and lateral side of right epandrial lamella; 23 — left surstylus and side of right epandrial lamella; 24 — left
surstylus (dark) with unidentified underlying structures; 25 — left surstylus in lateral view (dark) with unidentified
appendages. Abbreviations: de — dorsal extension of the right epandrial lamella; e — epiproct; Ic — left cercus; lel —
left epandrial lamella; 1s1: —1 eft surstylus 1; Is2 — left surstylus 2; rc — right cercus; rel — right epandrial lamella.
Scale 0.1 mm. (P. Grootaert del.).

Medetera annulitarsus von Roser, 1840 — (probably) psammophilous

Material examined: CZECH REPUBLIC: N Moravia: Oldfisov 0.7 km N, 49°59'51"N, 17°57'48"E, 280 m, sand-
pit, sweeping over sand and vegetation on sand, 1.viii.2019, 33 12; Bél4 nr. Chuchelna 0.4 km NE, ,,Buben* sand-
hill, 49°58'29"N, 18°09'01"E, 260 m, sweeping over sand & vegetation on sand, 11.vii.2019, 19; 8.viii.2019, 19;
all J. Rohagek leg., M. Pollet det. (SMOC, 1419 from OldfiSov in coll. M. Pollet).

Biology: The ecology of this species is entirely unknown. In the past, this species has been assigned to the subgenus
Oligochaetus Mik, 1878 together with Medetera micacea Loew, 1857, M. mixta Negrobov, 1967 and M. plumbella
Meigen, 1824, on the basis of a single pair of scutellar bristles. Despite the fact that this group represents a
paraphyletic clade (Pollet et al. 2011), the three above mentioned species mainly occur in dry to moderately wet,
open sandy biotopes like coastal dunes and heathlands. They thus differ from most of the other congeners which
are mostly found on tree trunks. It is quite likely that M. annulitarsis exhibits a similar ecological niche. For the
habitat of this species in the OldfiSov sand-pit, see Fig. 29.

Distribution: This mainly central European species has thus far been reported from Austria, Czech Republic,
Germany, Hungary, Poland, Romania, Slovakia and Spain. Slovak records of this species are based on specimens
collected in Bojnice and Ivanka pri Dunaji (Olejnicek & Kozanek 1989). The record from the Czech Republic
(Bohemia), however, proves invalid: indeed, Olejnicek & Kozanek (1989) erroneously mentioned that M. dichaeta
Kowarz, 1877 (later synonymized with M. annulitarsus) was described from Bohemia. The Swedish record listed
by Negrobov (1991) could not be confirmed by a specimen of this species in one of the public Swedish collections
and was subsequently removed from the Swedish checklist (Persson et al. 2019). Likewise, Finnish records proved
to be based on misidentifications (Kahanpédéd 2014). Yang et al. (2006) also listed the species from France which
was later copied by Negrobov & Naglis (2016). However, those authors were unable to reconstruct how this record
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came about and since no detailed information nor specimens support this record, we consider it invalid as well.
First valid records for the Czech Republic.

Comments: The known biological data suggest a possible association of this species with sandy habitats, and
therefore it can be treated as a probably psammophilous species. M. annulitarsus is incorrectly listed as a synonym
of Medetera diadema (Linnaeus, 1767) by Becker (1917-2018) and Parent (1938), and was later synonymized
with M. dichaeta Kowarz, 1877 by Denninger (1950). It is treated as a valid species by Negrobov (1991), Yang
et al. (2006) and Pollet (2011). It can be quite easily separated from related species by the combination of two
black prothoracic bristles, metallic clypeus and mainly dark femora and otherwise largely pale legs.

Figs 26-28. Cryptophlebs kerteszi Lichtwardt and its habitat. 26 — male, subdorsally, on small pebble, body length
ca 1.8 mm; 27 — male, laterally, on small twig; 28 — habitat of C. kertezsi, bottom of the central part of the Kolnovice
active sand-pit viewed from north (17.vi.2017). Photo J. Rohacek.
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Medetera grunini Negrobov, 1966 — (probably) psammophilous

Material examined: CZECH REPUBLIC: N Moravia: Kolnovice 1 km SW, 50°18'55"N, 17°18'45"E, 385 m,
sand-pit C part, sweeping over sand and sparse vegetation on sand, 7.vi.2017, 23'; Bé&la nr. Chuchelna 0.5 km E,
sand-pit, 49°58'26"N, 18°09'05"E, 250 m, sweeping over steppe meadow, 3.vii.1996, 19, all J. Rohacek leg.,
M. Pollet det. (SMOC).

Biology: Since the discovery of the type specimens of this species, it had not hitherto been detected again. Hence,
its ecology is entirely unknown. This species also has only one pair of scutellar bristles and as the previous species,
it can be assumed that also M. grunini has a preference for bare to sparsely vegetated, open biotopes on sandy
soils. Its habitat on the bottom of the Kolnovice sand-pit (shared with other Dolichopodidae like C. kerteszi)
is shown in Fig. 28.

Distribution: Thus far this species was only known from the Mangyshlak Peninsula in Kazakhstan (Negrobov
1991), an area between desert and semi-desert with a harsh continental dry climate. First record for the Czech
Republic and the European subcontinent.

Comments: Considering the above information, this apparently thermophilous species is likely to be associated
with sands, and, therefore, classified as probably psammophilous. Specimens of this Medetera species collected
in glacial sand-pit sites in the Czech Republic run in the key by Negrobov & Naglis (2016) to M. grunini, matching
all features in the respective couplet. Especially the flattened bristles on the fore coxae were distinct and separate
it from the related and equally pale-legged M. plumbella. The verification of their identity by checking the type
specimens of M. grunini currently deposited in the Zoological Museum of the Zoological Institute of the Russian
Academy of Sciences (Saint Petersburg, Russia) is ongoing.

Medetera lorea Negrobov, 1967— psammoneutral

Material examined: CZECH REPUBLIC: N Moravia: Supikovice 1.1 km NE, 50°18"22"N, 17°15'43"E, 380 m,
abandoned sand-pit, S part, sweeping over sand and sparse vegetation on sand, 9.vii.2019, 13, J. Rohacek leg.,
M. Pollet det. (SMOC).

Biology: Although it is quite hard to define the ecological profile of M. lorea, based on the 50 specimens collected
in Flanders (northern Belgium), it seems to prefer rather open park landscapes (also gardens) on rather dry sandy
soils. It is considered rare in this region as recorded in 3.3% of the investigated Skm UTM squares between 1981
and 2016 (Pollet, unpublished data). The Swedish Malaise Trap Project (SMTP) (Persson et al. 2019, Karlsson
et al. 2020, Ronquist et al. 2020) produced over 250 specimens of this species from all over the country. M. lorea
was encountered in largest numbers in grasslands, heathlands and disturbed habitats which concurs well with the
observations in Belgium.

Distribution: Pollet (2011) only lists reliable records from Central European Russia and Belgium, and a doubtful
record from Eastern European Russia. More recently, the species was also recorded from Germany (Bellstedt &
Stark 2006), Switzerland (Naglis & Negrobov 2014), Croatia (Pollet & Ivkovic 2018), and Sweden (Persson ef al.
2019). First record for the Czech Republic.

Comments: The above information does not suggest an association of this species with sandy biotopes. Also
considering only the single record from the glacial sand deposits under study, it is treated as psammoneutral.
M. lorea can be separated from two other pale-legged European species of the Medetera apicalis (Zetterstedt,
1843) species group, i.e., Medetera pallipes (Zetterstedt, 1843) and Medetera rufipes Negrobov, 1974, by its
smaller stature (wing length about 1.8 mm), a CuAx ratio of about 2.0, and yellow mid and hind tibiaec which are
darker on their anterior face. Also the hypopygium in males of all three species is distinctive. The two latter species
have a wing size over 2.0 mm and a CuAx ratio of at least 2.5. Mid and hind tibiae in M. pallipes are entirely
yellow, and brownish yellow with infuscate basal and apical part in M. rufipes. M. lorea might be substantially
more common than the current data suggest. The best methods to collect this species are Malaise traps, hand
collecting and white pan traps (Pollet, unpublished data).

Melanostolus melancholicus (Loew, 1869) — psammophilous

Material examined: CZECH REPUBLIC: Dolni Lutyné 1.2 km N, sand-pit, 49°54'34"N, 18°25'33"E, 210 m,
sweeping over sandy lake shore, 13.vi.2019, 23, J. Rohacek leg., M. Pollet det. (SMOC).

Biology: M. melancholicus can be described as a psammophilous species of bare and sparsely vegetated sunny
and shallow borders of pools and ponds on sandy soils, often in forested landscapes. In Ireland it has been
encountered in old birch forest on valley bog (Speight & Meuffels 1989) and on moorland in Yorkshire, UK
(Crossley 2007). The species does not seem to be restricted to peatbogs as proven by its discovery in wet flushes
on the bottom of an active limestone quarry (Gibbs 1988) and in soft-rock coastal cliff sites on limestone soil
(Drake 2020) in the UK. Maca (2006) calls M. melanostolus a thermophilous species of open sands in the Tiebon
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Figs 29-30. Habitats of Dolichopodidae in sand-pits. 29 — habitat of Medetera annulitarsus von Roser, sparsely
vegetated bottom of the OldfiSov sand-pit, viewed from southwest (1.viii.2019); 30 — habitat of Melanostolus
melancholicus (Loew), sandy western shore of the artifical lake with sparse Phragmites growth in the Dolni Lutyné
active sand-pit (13.vi.2019). Photo J. Rohacek.

17



region in southern Bohemia (Czech Republic). In Flanders (northern Belgium), the species occurs both in
the western and eastern part but is currently only recorded from the sandy limestone, limestone and Campines
ecoregions, while missing in the coastal and polder ecoregions. In the abovementioned ecoregions, it is entirely
confined to heathlands with fens and considered rare as encountered in 2.6% of the investigated Skm UTM squares
between 1981 and 2016 (Pollet, unpublished data). The record from the Dolni Lutyné active sand-pit, i.e., the only
sand-pit with water reservoirs, and its occurrence there on the shore of an artificial lake (Fig. 30) confirms its
ecological profile given above.

Distribution: This species has been recorded from Belgium, Czech Republic (Bohemia, see Maca 2006), Finland,
France, Hungary, Ireland, The Netherlands, Romania, Northwestern and Southern European Russia (Northern
Caucasus), Sweden, UK (England), former Yugoslavia, and the Near East of Asia. The record from Kenya
(Negrobov 1991) is considered doubtful. First record for Moravia.

Comments: On the basis of current biological knowledge, M. melancholicus is considered a psammophilous
species despite single record from glacial sand localities under study. The entirely black coloured M. melancho-
licus is easily recognized as a member of the diaphorine subfamily, especially in the male, by the enlarged pulvilli
in the fore and mid legs, and the macrochactae on the genital capsule. In contrast to males of Diaphorus Meigen,
1824 with eyes touching on the frons, the frons in M. melancholicus is even wider than the face. Females of
M. melancholicus can most easily be distinguished from those of the equally dark and often sympatric Diaphorus
nigricans Meigen, 1824 by the presence of a black halter (which is pale in D. nigricans).

Sciapus basilicus Meuftels & Grootaert, 1990 — (probably) psammophilous (Figs 31, 32)

Material examined: CZECH REPUBLIC: N Moravia: Supikovice 1.1 km NE, 50°18'22"N, 17°15'43"E, 380 m,
abandoned sand-pit, S part, sweeping over sand and sparse vegetation on sand, 7.vi.2017, 4% 3Q; 16.v.2018, 43
2Q; 9.vii.2019, 28 39Q; 6.viii.2019, 1Q; Kolnovice 1 km SW, 50°18'55"N, 17°18'45"E, 385 m, sand-pit C part,
sweeping over sand and sparse vegetation on sand, 7.vi.2017, 23; 16.v.2018, 43 22; Kolnovice 1.2 km WSW,
50°18'59"N, 17°18'35"E, 390 m, sand-pit W part, sweeping over sand and sparse vegetation on sand, 7.vi.2017,
13 49; Oldiisov 0.7 km N, 49°59'51"N, 17°57'48"E, 280 m, sand-pit, sweeping over sand and vegetation on sand,
3.vii.2019, 19; Béla nr. Chuchelna 0.5 km E, sand-pit, 49°58'26"N, 18°09'05"E, 250 m, sweeping over sand and
sparse vegetation on sand, 3.vii.2017, 13 29Q; Zavada 1.6 km S, sand-pit NW part, 49°56'25"N, 18°09'56"E, 265
m, sweeping over sand and sparse vegetation on sand, 24.vi.2015, 13 19; 20.viii.2015, 19; 25.v.2016, 29;
29.vi.2016, 19; 18.v.2017, 1Q; Zavada 2 km S, sand-pit SW part, 49°56'09"N, 18°10'04"E, 270 m, sweeping over
sand and sparse vegetation on sand, 24.vi.2015, 13 25.v.2016, 1&; 29.vi.2016, 1Q; Dolni Lutyné 1.2 km N, sand-
pit, 49°54'34"N, 18°25'33"E, 210 m, sweeping over sandy lake shore, 8.viii.2019, 19; POLAND: Godéw 1.3 km
ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m, sweeping over sand and vegetation on sand, 16.5.2019, 19, all
J. Rohé&ek leg., M. Pollet det. (SMOC, 1&' from Supikovice in coll. M. Pollet).

Biology: The ecology of this species is hardly known. Meuffels & Grootaert (1990) did not mention information
on the habitat of the type series of the species and neither did Grichanov & Negrobov (2014). The species has
recently been encountered in fairly large numbers on a tree trunk of a dead willow in a marshland environment
(Pollet, unpublished data). In this way, it seems similar to other European species in this genus like e.g., Sciapus
platypterus (Fabricius, 1805), S. wiedemanni (Fallén, 1823) and S. zonatulus (Zetterstedt, 1843) (Pollet &
Grootaert 1987). In contrast, species like S. contristans (Wiedemann, 1817) and S. maritimus Becker, 1918 are
mainly found on open, bare to sparsely vegetated sandy soils but have not been encountered during the current
study. On the contrary, S. basilicus proved to be relatively common in glacial sand sites, while congeners like
S. albifrons (Meigen, 1830), S. bellus (Loew, 1873) and S. platypterus were only collected as singletons.
S. basilicus can be netted regularly on sparsely vegetated sand on the bottom of sand-pits (cf. Figs 28, 33).

Distribution: The species has been recorded from Austria, Denmark, Finland, Germany, the Netherlands, Norway,
Northwestern European Russia, Northern Caucasus (Krasnodar), Romania, Sweden, Switzerland, and the UK
(Grichanov & Negrobov 2014). First records for the Czech Republic and Poland.

Comments: Due to its frequent and relatively abundant occurrence in most of the sand deposits under study

S. basilicus might have a closer affinity to sandy habitats than previously assumed and is, therefore, classified here
as a probably psammophilous species.

Schistostoma truncatum (Loew, 1864) — psammobiont (Figs 34, 35)

Material examined: CZECH REPUBLIC: N Moravia: Supikovice 1.1 km NE, 50°18"22"N, 17°15'43"E, 380 m,
abandoned sand-pit, S part, sweeping over sand and sparse vegetation on sand, 16.v.2018, 19; Zavada 1.6 km S,
sand-pit NW part, 49°5625"N, 18°09'56"E, 265 m, sweeping over sand and sparse vegetation on sand, 18.v.2017,
19, all J. Rohacek leg., M. Bartak det. (SMOC).
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Figs 31-33. Sciapus basilicus Meuffels & Grootaert and its habitat. 31 — male, laterally, on small pebble, body
length ca 4.5 mm; 32 — male, dorsally; 33 — habitat of S. basilicus, sandy bottom in southern part of the Supikovice
abandoned sand-pit viewed from northeast (16.v.2018). Photo J. Rohacek.
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Biology: Nothing is known about immature stages of Schistostoma species, a swarming or hovering habit has not
been observed. However, the adults exclusively inhabit warm sandy biotopes, prefer southern areas and do not
penetrate northwards beyond 60°N (Chvala 1987, Shamshev 1999, Shamshev & Sinclair 2006, Gatt 2014). It is
supposed that larvae of this genus are predaceous, living in sand or sandy soil (Chvala 1987, Bartak & Bartakova
2004). Adults of most other Microphorinae species are also predatory while some of them are also efficient
pollinators (Bartak & Bartakova 2004). Schistostoma species have always been collected in dry sandy habitats, in
deserts, sandy coasts, in coastal saline biotopes, and were often swept from xerophilous desert plants or found in
salt marshes (Chvala 1987, Shamshev 1993). They are rarely found in collections, because the flies are minute,
with a body size not exceeding 2—3 mm (Shamshev 1993), and of a grey colour (cf. Figs 34, 35) making them hard
to spot in the field. The above general characteristics are also true for S. truncatum. The majority of known
specimens were collected in Switzerland on sandy ground in the transition zone between bare sand and vegetation,
on sandy pathways in pine forests or on Stipa vegetation, but they were never found on sand near a waterline (Merz
1998). Also Loew (1864) found type female(s) on “sandigen Feldern” (sandy fields). S. truncatum has been
collected in two localities on glacial sand deposits under study, on sand with very sparse spontaneous vegetation
(see Figs 33 and 36). Adults can sometimes be abundant (Merz 1998), but are generally rare (Chvala 1987) which
is also true for the area under study. Adults are active from VI to VII (Chvala 1987, Merz 1998).

Distribution: Central and NE Europe. The only reliable published records are from Switzerland, Germany
(Bavaria), Poland (Silesia) and NE European Russia; see Chvala (1987), Merz (1998), Shamshev (1999), and
Bystrowski et al. (2013b). The northernmost known record is from the Luga district in the Saint-Petersburg
province, Russia (Shamshev 1999). S. truncatum was described by Loew (1864, as Microphorus) from Polish
Silesia and its type locality is “Karlowitz” (based on lectotype designation by Chvala 1987). Interestingly, the
locality “Karlowitz” (= now Kartowice Wielkie), is situated only 26 km N of the Supikovice sand-pit and it also
lies in an area of glacial sand deposits. First records from the Czech Republic.

Comments: Because of its (almost exclusive) association with sandy habitats S. truncatum is considered
a psammobiont species. The genus Schistostoma was formerly included in the small family Microphoridae (Chvala
1983), but after phylogenetic analysis its status was converted to a subfamily of the family Dolichopodidae
(Sinclair & Cumming 2006). A total of sixteen Palaearctic species of this genus are known (Chvala 1987,
Shamshev 1991, 1993, Parvu & Popescu-Mirceni 2007, Gatt 2014) of which only S. truncatum and S. thalhammeri
Chvala, 1987 occur in Central Europe. For the redescription of S. truncatum see Chvala (1987).

SYRPHIDAE

Paragus (Pandasyophthalmus) constrictus Simi¢, 1986 — psammophilous

Material examined: CZECH REPUBLIC: N Moravia: Supikovice 1.1 km NE, 50°1822"N, 17°15'43"E, 380 m,
abandoned sand-pit, S part, sweeping over sand and vegetation on sand, 16.v.2018, 13; 23.iv.2019, 13}; 9.vii.2019,
443; 6.viii.2019, 23; 11.ix.2019, 13; Kolnovice 1 km SW, 50°18'55"N, 17°18'45"E, 385 m, sand-pit C part,
sweeping over sand and sparse vegetation on sand, 19.ix.2018, 2d3'; 9.vii.2019, 4J; Zavada 1.8 km SE, sand-pit
SE part, 49°56'19"N, 18°1028"E, 260 m, sweeping over sand and sparse vegetation on sand, 28.vii.2015, 13;
Dolni Lutyné 1.2 km N, sand-pit, 49°54'34"N, 18°25'33"E, 210 m, sweeping over sand and vegetation on sand,
13.vi.2019, 1J; 11.vii.2019, 18; POLAND: Godéw 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m,
sweeping over sand & sparse vegetation on sand, 11.vii.2019, 2; 8.viii.2019, 3J; 16.ix.2019, 13, all J. Rohacek
leg., L. Mazanek det. (SMOC).

Biology: This species inhabits coastal dune systems and some other open ground sunny and sparsely vegetated
habitats such as rocky limestone karsts and river banks and shores of other aquatic bodies that have sandy and
calcareous deposits present, also in unimproved alpine pastures in the Alps (Speight 2018, Speight & Chandler
1995, Haarto 2014, Bartsch et al. 2009b). The flight period of adults ranges from May to September. They can be
found flying close to the ground among low sparse vegetation and occasionally resting on leaves and visiting white
umbellifers (e.g. Crithmum maritimum) and also yellow flowers of Dasiphora fruticosa, Potentilla erecta, and
Ranunculus (Speight 2018, Bartsch et al. 2009b). The pre-imaginal stages of the species have not been described
(Speight 2018); however, it is known that larvae of this genus live as predators of aphids on low-growing herbs.
Torp (1994) mentions the findings of larvae of 'Paragus tibialis' at the stem of Hypochaeris radicata in a coastal
area in Denmark. This rearing record almost certainly belongs to P. constrictus judging from distribution maps of
both species in Denmark by Bygebjerg (2004). In the area under study P. constrictus has been recorded from
5 (out of 9) localities. For its habitat in active and abandoned sand-pits see Fig. 28 and Figs 33 and 37, respectively.

Distribution: The species is known from southern Scandinavia, Ireland, Spain, France and across Central and
Eastern Europe to the Crimean Peninsula. Outside Europe, it has been recorded also in Asian Turkey and Asian
Russia (Speight 2018, Bartsch et al. 2009b). First records from the Czech Republic.
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Figs 34-36. Schistostoma truncatum Loew and its habitat. 34 — female, dry mounted voucher specimen from
Supikovice, laterally, body length ca 2.8 mm; 35 — the same, subdorsally; 36 — habitat of S. truncatum, sandy
bottom in northwestern part of the Zavada active sand-pit viewed from northeast (18.v.2017). Photo J. Rohacek.
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Comments: The species seems to be psammophilous or almost psamnobiont because relatively numerous stable
populations of this species are found probably only on coastal dunes and similar habitats (Haarto 2014, Bartsch
et al. 2009b). P. constrictus was poorly understood for a long time inasmuch as it was confused with Paragus
tibialis (Fallén, 1817), see Haarto (2014) and Speight & Chandler (1995). P. tibialis had been recorded from
various regions of the Czech Republic (e.g. Kowarz 1885, Vimmer 1913, Rozkosny & Vaihara 1993 etc.) and also
from Silesia (Kempny 1958). However, all specimens from the Czech Republic referred to P. tibialis have been
recognized by Dusek & Laska (1987) and Holinka & Mazanek (1997) as specimens of the more common similar
species P. haemorrhous Meigen, 1822; in some cases records were based on female specimens that are hardly
separable from the latter common species. So, these authors decided that P, tibialis (including P. constrictus) is not
known to occur in the Czech Republic and replaced this species by P. haemorrhous in all versions of checklists
of Syrphidae of the Czech Republic (Dusek & Laska 1987, Holinka & Mazanek 1997, Mazanek 2006, 2009).
P constrictus has to be added to the Red list of threatened Syrphidae in the Czech Republic (Mazanek & Barték,
2006) as an endangered (EN) species, because it is considered a very rare species with severely fragmented
distribution, and because of limited extent and degradation of its suitable inland sandy habitats. This species will
also be assessed as endangered (EN) species in the whole of Europe (European Red List of hoverflies, in prep.).
Interestingly, there is an additional unpublished record from N Moravia: Bystfice nr. Tfinec, shores of OlSe river,
49°38'08"N, 18°42'26"E sweeping, 6.-8.vii.2007, 13, M. Barték leg. et coll., L. Mazéanek det.

Fig. 37. Habitat of Paragus constrictus Simi¢ in the Godoéw sand-pit: southern slopes with sparse flowering
vegetation at northern margin, viewed from west (8.viii.2019). Photo J. Rohacek.

Pelecocera (Chamaesyrphus) scaevoides (Fallén, 1817) — psammoneutral

Material examined: CZECH REPUBLIC: N Moravia: Zavada 2 km S, sand-pit SW part, 49°56'09"N, 18°10'04"E,
270 m, sweeping over sand and sparse vegetation on sand, 24.vi.2015, 19, J. Rohadgek leg., L. Mazanek det.
(SMOC).

Biology. This species is usually found in open coniferous forests with predominant Pinus trees. Adults fly among
ground vegetation in woodland and clearings, and have been recorded visiting flowers of Angelica sylvestris,
Cerastium sp., Myosotis sp. Sorbus aucuparia and Potentilla erecta. The flight period of this species ranges from
June to September. The developmental stages and feeding mode of larvae of any species of this genus are unknown
(Speight 2018, Bartsch et al. 2009a). Only a single specimen has been captured on glacial sands during the present
study, in the site with highest abundance of P. tricincta (see Fig. 41).
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5, 8 N

Figs 38-41. Pelecocera tricincta Meigen and its habitat. 38 — male, dorsolaterally, on small twig, body length
ca 5.0 mm; 39 — female, laterally, on small pebble, body length ca 5.6 mm; 40 — habitat of the species, foothill
of northern sandy slope with young pines in southwestern part of the Zavada sand-pit viewed from northwest
(10.ix.2015); 41 — the same site, general view of the habitat (20.viii.2915). Photo J. Rohacek.
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Distribution: P. scaevoides is widespread and locally common in Scandinavia (Bartsch et al. 2009a), but in other
parts of the Europe it is rather rare and local. It is known from Great Britain (Scottish Highlands), Netherlands
(Bot & de Meutter 2019), France (Aude, Hautes Alpes), Germany, Poland, Czech Republic, Switzerland,
Liechtenstein, Italy, North European Russia (Karelia) and the Caucasus Mts (Bartsch et al. 2009a, Speight 2018).
In Belgium, the species is known from a single unconfirmed record from the very south (Bot & de Meutter 2019).
Recently it has been recorded also from Ukraine (G. Popov, personal communication, 2019). In the Czech Republic
this species is known from Bohemia (Dusek & Laska 1987) and southern Moravia (Gregor 1978, Mazanek ef al.
2006). First record from Silesia.

Comments: Because of its poorly known biology and due to the lack of data on habitat preference (see above)
the species is tentatively treated here as psammoneutral. It seems, that this species is more frequent on sandy
habitats than on other soil types (e.g. Karl 1930 considered it a true dune species), but it is probably primarily
associated with all kinds of open habitats, that are overgrown by Pinus trees. The majority of related species are
known to prefer sandy habitats (see Mengual et al. 2015, Vuji¢ et al. 2020).

Pelecocera (Pelecocera) tricincta Meigen, 1822 — psammophilous (Figs 38, 39)

Material examined: CZECH REPUBLIC: N Moravia: BohuSov 0.7 km S, 50°14'14"N, 17°42'57"E, 250 m,
abandoned sand-pit, sweeping over sand and vegetation on sand, 11.ix.2019, 1J; Zavada 1.6 km S, sand-pit NW
part, 49°56'25"N, 18°09'56"E, 265 m, sweeping over sand and sparse vegetation on sand, 12.v.2015, 19; Zavada
1.8 km SE, sand-pit SE part, 49°56'19"N, 18°10'28"E, 260 m, sweeping over sand and sparse vegetation on sand,
25.v.2016, 23 1Q; Zavada 2 km S, sand-pit SW part, 49°56'09"N, 18°10'04"E, 270 m, sweeping over sand and
sparse vegetation on sand, 12.v.2015, 1J}; 20.viii.2015, 4329Q; 10.ix.2015, 2Q; 25.v.2016, 13; 18.v.2017, 131Q,
all J. Rohacek leg., L. Mazanek det. (SMOC).

Biology: P. tricincta occurs in dry and sparse pine forests, open heathlands and dune areas overgrown with young
Pinus trees, but it is also known from open wetlands such as marshes and from open areas within Castanea forests
(Speight 2018, Bartsch et. al. 2009). Adults fly usually close to the ground in forest clearings and along paths,
preferably adjacent to heaths, or in low wetland vegetation. They visit flowers of various Asteraceae, Geranium
sp., Calluna vulgaris, Potentilla erecta, Ranunculus, Narthecium, Sedum acre, Conopodium majus, Cistus
salviifolius and Teucrium (see Kehlmaier 2002). The flight period of adults lasts from V to IX (or early X) in
southern Europe, from second half of May to the end of August in northern Europe (Speight 2018, Bartsch et al.
2009a, Kehlmaier 2002). The larvae of this genus, as well as their microhabitat requirements and feeding mode
are still unknown. Karl (1930) considered it a true dune species on coasts of the North and Baltic Seas and also
Ardo (1957) recorded it from this habitat. This seems not the case in Great Britain (Howe 2010) and/or Norway
(Nielsen at al. 2019). The presence of pines may be crucial for the occurrence of P. tricincta on sand because also
in the area under study it was only recorded in sand-pits with (young) pines (cf. Figs 40, 41).

Distribution: This species is known from Fennoscandia south to the Iberian Peninsula, from Britain (southern
England) eastwards through much of Europe (including Italy and northern parts of the Balkans) into European
parts of Russia (Karelia, Lipetsk Region, Voronezh Region, the Caucasus Mts) and to Asian Russia (Siberia to Cis-
Baikal) (Speight 2018, A. V. Barkalov pers. comm.). In the Czech Republic the species is known from Bohemia
(Vimmer 1913, Dusek & Laska 1987) and southern Moravia (Gregor 1978, Mazanek et al. 2006). First records
from Silesia.

Comments: P, tricincta is considered here a psammophilous species because this and other congeners are most
frequently found in or near sand dunes and in coniferous forest with open ground, such as dry Pinus forest with
heathland (Mengual et al. 2015). Although P. tricincta is known across virtually all of Europe, it remains a rare
species in most parts of the subcontinent (Bartsch ef al. 2009a). Large and stable populations have usually been
reported from coastal habitats, e.g. from Monte Ulia that is part of the eastern end of the tertiary coastal chain and
consists mainly of Eocene sandstone formations in northern Spain (Kehlmaier 2002). In the Czech Republic,
P tricincta is very rare, with small fragmented populations, probably because of the limited extent of suitable
inland habitats. Nevertheless, information on larval biology is necessary to better understand habitat requirements
of this species. Moreover, this information will also probably enable the high variability in body size of adults to
be understood (Kehlmaier 2002). P. tricincta is listed as a vulnerable (VU) species in the Red List of threatened
Syrphidae in the Czech Republic (Mazéanek & Bartak 2006).

Discussion and conclusions

The deposits of glacial sand in the Czech Silesia (NE Czech Republic) were formed during
Pleistocene glaciations. In localities under study they originate from the Elsterian (ca 400 000
ya) and Saalian glaciations (ca 160 000 ya), cf. Razickova et al. (2001), Rtazicka (2004), and
Nyvlt et al. (2011). Both glaciofluvial (in Jesenicko and Osoblazsko regions) and glacio-
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lacustrine (largely in Hlu¢insko and Karvinsko regions) sand and gravel sediments occur in
the area (Ruzickova et al. 2001). At present, the typical sandy habitats in Silesia are mainly
developed in sites with sand exposed due to excavation (active and abandoned sand-pits).
The natural outcrops of glacial sand are much rarer in the Czech Silesia and were only found in
two small areas of non-cultivated land near the Béla village (near Chuchelnd): a sandhill called
“Buben‘ (see Rohacek 2020: Fig. 6) and northern slopes of another sand-hill opposite to
the southern margin of a holt at this village (Rohacek 2020: Fig. 7). These sand-hills are in fact
remains of large sand dunes originally formed on shores of postglacial lakes which evolved
from a melted glacier after the Saalian glaciation (Ruzi¢kova et al. 2001, Nyvlt et al. 2011).
Some sand-pits in the HluCinsko region (e.g. Zavada) are also mining sand of the same origin.
For the above reasons the glacial sand habitats occur in a few localities and are of very limited
extent in the area. In spite of these limitations they seem to represent a distinctive (albeit very
insular) ecosystem with a highly specific sand-loving fauna and flora, markedly different from
those of the surrounding, largely agricultural, landscape.

The current research of Diptera on glacial sand habitats in the Czech Silesia has markedly
contributed to the knowledge of this group in this specific ecosystem. In addition to
Acalypterates (Rohacek 2015a, 2016a, Rohacek et al. 2020) numerous interesting species
of other groups of Diptera have also been encountered and some of them (a total of 19 species)
belonging to the lower Brachycera are treated in this paper. They represent new additions to
the dipterous fauna of the Czech Republic (one of them even to Europe), Moravia or at least
the Czech Silesia. The finding of Medetera grunini (Dolichopodidae) is most significant
because this species has previously only been recorded from Kazakhstan in Central Asia
(Negrobov 1991). Also records of Rhamphomyia murina (Empididae) and Drapetis
monsmargila (Hybotidae) are important because they represent new southernmost distribution
range limits of these species.

Results of this study revealed a number of additional sand-loving species forming an
important and characteristic component of the dipterous community inhabiting glacial sand
deposits in the Czech Silesia. We can add an additional 11 species with close affinity to sandy
habitats to the current species list (Rohacek & Sevéik 2013, Rohagek 2015a,b, 2016a,b, 2020,
Rohécek et al. 2020). Two of them are psammobiont, viz. Dialineura anilis (Therevidae) and
Schistostoma truncatum (Dolichopodidae), 6 psammophilous, viz. Exhyalanthrax afer
(Bombyliidae), Cliorismia rustica (Therevidae), Cryptophlebs kerteszi, Melanostolus
melancholicus (both Dolichopodidae), Paragus constrictus Simi¢, 1986, Pelecocera tricincta
Meigen, 1822 (both Syrphidae) and additionally 3 probably psammophilous, viz. Medetera
annulitarsus, M. grunini and Sciapus basilicus (all Dolichopodidae). All of them seem to be
associated with bare sand or with sandy ground with sparse spontaneous vegetation but some
of the Dolichopodidae mainly occur on more humid sand (Cryptophlebs kerteszi, Sciapus
basilicus) or on sandy riparian habitats (Melanostolus melancholicus in the Dolni Lutyné sand-
pit).

Also thermophilous and/or xerophilous species are an interesting component of the fly
fauna of glacial sand deposits (cf. also Rohacek 2015b, 2016a, Rohacek et al. 2020) because
most of them are of southern origin. Empis filata (Empididae), Drapetis monsmargila
(Hybotidae) and Medetera grunini (Dolichopodidae) seem to belong to this group.

The results presented above confirm again that glacial sand deposits (and sand-pits in
particular) in the Czech Silesia are valuable (albeit insular) refugia (cf. also Rohacek 2020) for
survival of sand-loving Diptera. Better knowledge of the fly communities in this extreme and
(in Central Europe) fragmentary ecosystem will surely contribute to the understanding of the
postglacial evolution of the sand-loving insect fauna in this part of Europe.
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Nové a zajimavé nalezy dvoukridlych (Diptera) na loZiskach glacialnich piskii ve Slezsku
(SV Ceské republiky). Cast 2 — Brachycera kromé Schizophora

Ptispévek ptinasi nalezy 19 zajimavych druhd z ¢eledi Bombyliidae (1 druh), Mythicomyiidae (1 druh),
Therevidae (2 druhy), Empididae (3 druhy), Hybotidae (1 druh), Dolichopodidae (8 druhti) a Syrphidae (3 druhy)
Zji§téné pii vyzkumu dipterofauny na glacialnich piscich v Ceském Slezsku. Viechny to druhy jsou poprvé hlaseny
z tohoto tizemi, 4 z nich jsou nové pro faunu Moravy a 9 je novych pro izemi celé Ceské Republiky. Podrobné je
diskutovana a hodnocena afinita vSech prezentovanych druhd k pis¢itym biotopiim. Dva druhy, viz Dialineura
anilis (Linnaeus, 1761) (Therevidae) a Schistostoma truncatum (Loew, 1864) (Dolichopodidae) jsou klasifikovany
jako psamobiontni, 6 druhti, viz Exhyalanthrax afer (Fabricius, 1794) (Bombyliidae), Cliorismia rustica (Panzer,
1804) (Therevidae), Cryptophlebs kerteszi Lichtwardt, 1898, Melanostolus melancholicus (Loew, 1869)
(Dolichopodidae), Paragus constrictus Simi¢, 1986 a Pelecocera tricincta Meigen, 1822 (Syrphidae) jako
psamofilni, a 3 dals§i druhy, viz Medetera annulitarsus von Roser, 1840, M. grunini Negrobov, 1966 a Sciapus
basilicus Meuffels & Grootaert, 1990 (v§echny Dolichopodidae) jako pravdépodobné psamofilni. Druh Medetera
grunini (Dolichopodidae) je poprvé hlasen z Evropy a jeho nalezy ze Slezska piedstavuji novou nejzapadnéjsi
hranici roz§ifeni. Nové nalezy druhtt Rhamphomyia murina Collin, 1926 (Empididae) a Drapetis monsmargila
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