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Abstract: Additional records of 28 species of interest belonging to acalyptrate families Lonchaeidae
(1 species), Lauxaniidae (2 species), Chamaemyiidae (9 species), Agromyzidae (16 species) and
Opomyzidae (1 species) from glacial sand deposits in the Czech Silesia (NE Czech Republic) are
presented and their association with sandy habitats discussed. A total of 25 species are recorded from
the Czech Silesia for the first time, 15 are new additions to the fauna of Moravia of which 11 are also
new for the whole of the Czech Republic. Six species (Lauxaniidae 1, Agromyzidae 5) are new additions
to the Diptera fauna of Poland. Leucopis cerasiphila Gomolitzkaja & Tanasijtshuk, 1986 is recorded for
the first time from Europe. None of the here reported species is classified as psammobiont but 8 species
are considered psammophilous or probably psammophilous, viz. Minettia longiseta (Loew, 1847)
(Lauxaniidae), Leucopis kaszabi Tanasijtshuk, 1970 (Chamaemyiidae), Cerodontha (Xenophytomyza)
leptophallus Papp, 2016, Hexomyza sarothamni (Hendel, 1923), Liriomyza dracunculi Hering, 1932,
L. latigenis (Hendel, 1920), L. yasumatsui Sasakawa, 1972 (Agromyzidae) and Geomyza subnigra
Drake, 1992 (Opomyzidae). The conspicuous species diversity of Chamaemyiidae in Silesian glacial
sand deposits is discussed.

Key words: Diptera, Lonchaeidae, Lauxaniidae, Chamaemyiidae, Agromyzidae, Opomyzidae, new
records, psammophily, glacial sand deposits, Czech Republic (Moravia/Silesia)

Introduction

This study represents a supplement to a previous publication (Rohacek et al. 2020) on
interesting species of Diptera Acalyptratae found on glacial sand deposits in the Czech Silesia.
This northeastern region of the Czech Republic is rich in glacial sand and gravel deposits due
to the fact that the Pleistocene glaciations reached their southernmost limit in this area. In
particular, the largest Saalian glaciation (ca 160 000 ya) resulted in the formation of huge sand
beds (cf. Rizicka 2004; Ruzickova et al. 2009; Nyvlt 2011), which are at present largely
covered by recent or subrecent Holocene layers of soil. However, the habitats with naturally
exposed glacial sediments (natural outcrops of sands) are rather small and fragmentary in the
area. Characteristically, exposed sandy habitats can be found in sand-pits, both active (currently
mining sand) and abandoned. Although such habitats are rare in the study area these glacial
sands support a distinctive ecosystem that is conspicuously different from those found on
the more extensive agricultural or forestry landscapes in the vicinity (Rohacek 2020; Rohacek
et al. 2020, 2021). These sandy ecosystems in turn support a characteristic fauna of Diptera.

Formerly, sand-loving two-winged flies have largely been associated with maritime areas
where they inhabit coastal sand dunes (cf. Karl 1930, Krogerus 1932, Ard6 1957, Howe 2010,
Nielsen et al. 2016, 2019). In contrast, the dipterous fauna of inland sandy habitats remains
mostly undescribed. This project is a biodiversity study of Diptera on glacial sand deposits in
Silesia designed to describe species composition of the local fly communities and to evaluate
the degree of association of the recorded species to these inland sandy habitats.

The first data on some species of Diptera living in sand-pits in Silesia were presented by
Rohéagek & Sevéik (2013) in the popular book Piiroda Slezska (Nature of Silesia). The field
work and subsequent research of obtained material of Diptera performed within the above
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project yielded much more detailed information on sand-inhabiting flies. However, the results
have only been partly published in studies mostly dealing with the faunistically more interesting
species (Rohacek 2015a, 2016a, 2020; Rohacek et al. 2020, 2021).

The present study was conducted in nine 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. Material obtained previously (1995-1997, 2004) in a few sand-pits and allied sandy sites
in the Hlu¢insko and Osoblazsko regions (deposited in SMOC) has also been included.

A good deal of species of interest, including faunistic novelties, psammobiont or psammo-
philous, xerophilous and/or thermophilous species have been recorded during the above
research. As in two similar previous studies (Rohacek et al. 2020, 2021), this current study also
includes faunistically important records, now from the acalyptrate families Lonchaeidae,
Lauxaniidae, Chamaemyiidae, Agromyzidae and Opomyzidae. Some of species listed below
represent first records from the Czech Republic, others are first from Moravia and the remaining
from the Czech Silesia. In addition, several species are first records for Poland. We have
attempted to obtain most detailed information on biology and distribution of each recorded
species (both from the literature and personal experience and field work), and, based on these
data, to classify their 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. Some voucher specimens
were photographed by digital camera Canon EOS 5D Mark III with a Nikon CFI Plan 4% /0.10NA 30 mm WD or
Nikon CFI Plan 10x /0.25NA 10.5 mm WD objective attached to Canon EF 70-200 mm f/4L USM zoom lens.
The specimen photographed by means of the latter equipment was repositioned upwards between each exposure
using a Cognisys StackShot Macro Rail and the final photograph was compiled from multiple layers (35) using
Helicon Focus Pro 7.0.2. The final images were edited in Adobe Photoshop CS6.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 (cf. Roha-
Cek et al. 2020, 2021) but in this study mainly the records from fieldwork in 2019 and 2020 are presented. 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°18'22"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'S9"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.
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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. Chuchelnd), three plots — B€la 0.5 km E, 49°58226"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);

(7) Zavada, active sand-pit, three plots — Zavada 1.8 km SE, 49°56'19"N, 18°1028"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. Specimens were collected by sweeping over sparse low vegetation or bare sand, netting
of individually observed specimens and hand or aspirator collecting on flowering plants, decaying substrates and
sandy ground.

Nomenclature. Botanical nomenclature follows that used in the Checklist of vascular plants of the Czech
Republic (Danihelka et 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 (tychozon), psammoneutral = acoenic (azon),
psammoxenous = xenocoenic (xenozon).

Results
LONCHAEIDAE

Protearomyia withersi MacGowan 2014 — psammoneutral (Fig. 5)

Material examined: CZECH REPUBLIC: N. Moravia: Béla nr. Chuchelna 0.6 km N, holt, 49°58'39"N,
18°08'49"E, 265 m, sweeping Cytisus scoparius at forest margin, 11.v.2020, 13, J. Rohadek leg., I. MacGowan
det. (SMOC).

Biology: In the British Isles this species shows strong preference for ancient woodland sites and parkland
containing veteran trees, although due to what we know of the larval preferences, this may be due more to the un-
disturbed pasture associated with these sites rather than the trees themselves (MacGowan & Reimann 2021).
Swedish records include captures in heath and pasture habitat, mixed forest, broad-leaved deciduous forest and
a beech forest (MacGowan & Reimann 2021)). In Germany it has been recorded in habitats ranging from swamp
areas to xeric grasslands, including different types of woodland, pastures, roadsides and vineyards. P. withersi is
a spring and early summer species with most adult records in May and June and has been found at altitudes up to
1600 m (MacGowan & Reimann 2021). The single specimen found during this study of sand-associated flies in
Silesian sand deposits was swept from old bushes of broom (Cytisus scoparius L.) which occurred along
the southern edge of the warm oak-pine holt (see Fig. 4) on old glacial sand dunes.

Distribution: Previously, P. withersi has been recorded from Andorra, France, Germany, Greece, Poland, Russia
(Mordovia), Spain, Sweden, Switzerland and United Kingdom (England) (MacGowan & Reimann 2021).
Consequently, it seems to be a widespread but hitherto overlooked species in the Western Palaearctic. First record
from the Czech Republic.
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Comments: In the last two decades it was realised that there were a number of cryptic species present within
the Palaearctic Protearomyia and three of these, including P. withersi, were described in 2014 (MacGowan 2014).
The status of the genus in the Palaearctic was reviewed by MacGowan & Reimann (2021). These species can
mainly be recognized by structures of male terminalia; P. withersi is best diagnosed by claw-like apices of male
cerci, see Fig. 5. With many of the adult records being linked to meadows or pasture habitats it would seem that
feeding in the stems of herbaceous meadow plants is the most likely location for the larvae of this genus
(MacGowan & Reimann 2021). Judging from previous habitat data (see above in Biology) the species is probably
thermophilous but not particularly associated with sand habitat; therefore, it is classified here as psammoneutral.

Figs 4-5: Habitat and male terminalia of Protearomyia withersi MacGowan. 4 — habitat where the species was
collected, forest margin with growth of Cyfisus scoparius and adjacent sandy pasture meadow (B¢la holt,
11.v.2020); 5 — P. withersi, male terminalia, posterior view (the diagnostic claw-like apices of cerci are visible
centrally). Photos by J. Rohac¢ek (4) and I. MacGowan (5).

LAUXANIIDAE

Callixania minor (Martinek, 1974) — 7psammoneutral (Fig. 6)

Material examined: CZECH REPUBLIC: N. Moravia: Bartultovice 0.5 km SW, 50°16'13"N, 17°35'00"E, 315 m,
abandoned sand-pit, sweeping over sand and vegetation on sand, 17.vi.2020, 13, J. Rohagek leg. et det. (SMOC).

Biology: This thermophilous species seems to be a typical inhabitant of forest steppe habitats (Martinek 1974);
also, Semelbauer (2016) reported about its common occurrence in xerothermic, warm and insolated localities in
Slovakia (see also Semelbauer & Kozanek 2009). Its larvae were reared on rotting leaves up to the pupal stage
(Semelbauer & Kozanek 2012). Also, in the Czech Republic its association with steppe and forest steppe habitats
in the warmest areas of the country has been repeatedly confirmed (Martinek 1977, 1982, 1984, 1985, 1989;
Dvotéakova-Marsova et al. 2006). It is a spring species, with adults mainly occurring in III-V (Semelbauer 2016).
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Only one male has been found during our study of Diptera on glacial sand deposits, in a small abandoned sand-pit
(Fig. 7), which seems to indicate that sands are not its preferred habitat. However, Martinek (1974) included in
the type series also specimens from S. Moravia (locality Bzenec-Pfivoz) collected on “steppe on sands in Pinetum
region”.

Distribution: Although described in 1974 only from southern Slovakia and southern Moravia (Czech Republic)
C. minor has subsequently been recorded from the majority of countries of temperate and southern Europe
(cf. Merz 2013) but also from ranging throughout the Palacarctic as far as North Korea (for summary of its
distribution see Li ef al. 2019). In the Czech Republic, it has only been known from the warmest areas of Bohemia
and Moravia (cf. Martinek 1977, 1982, 1984, 1985, 1989; Martinek & Bartak 2001; Dvotrakova-Marsova et al.
2005) but previously unrecorded from northern Moravia. First record from Silesia.

Comments: The species was formerly classified within the genus Lauxania Latreille, 1804 in the subgenus
Callixania Papp, 1978. Recently, Semelbauer et al. (2021) have found this species to be unrelated to Lauxania
(s. str.) species and therefore Callixania was elevated to genus. Although there are a few previous records of
C. minor from sandy steppe, the species seems not to be more closely associated with sandy habitat and is, there-
fore, classified as probably psammoneutral.

Figs 6-7: Callixania minor (Martinek) and its habitat. 6 — Callixania minor, male, right sublateral (body length
ca 2.7 mm); 7 — habitat where the species was collected, small abandoned sand-pit with rich herbaceous and
shrubby vegetation (Bartultovice, 17.vi.2020). Photos by J. Rohacek.
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Figs 8-10: Minettia longiseta (Loew) and its habitat. 8 — Minettia longiseta, female, left lateral (body length
ca 4.3 mm); 9 — same specimen, dorsal, cleaning its wings and showing the long setae on 3rd tergum of the ab-
domen; 10 — typical habitat of the species, a growth of Cytisus scoparius in central part of the active sand-pit
Kolnovice (20.viii.2020). Photos by J. Rohacek.

Minettia longiseta (Loew, 1847) — psammophilous (Figs 8, 9)

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 Cytisus scoparius on sand, 9.vii.2019, 1329; 6.viii.2019, 29 (12 PHOTO); 11.ix.2019,
34; Kolnovice 1.2 km WSW, 50°18'59"N, 17°18'35"E, 390 m, sand-pit W part, sweeping Cytisus scoparius,
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20.viii.2020, 13'; Bartultovice 0.5 km SW, 50°16'13"N, 17°35'00"E, 315 m, abandoned sand-pit, sweeping over
sand and vegetation on sand, 6.viii.2019, 1 Q; sweeping Cytisus scoparius, 20.viii.2020, 13'19; Bé&la nr. Chuchelna
0.6 km N, holt, 49°58'39"N, 18°08'49"E, 265 m, sweeping along sandy path and margin of oak-pine forest on sand,
11.vii.2019, 13; sweeping Cytisus scoparius at oak-pine forest margin on sand, 1.vii.2020, 1319; 13.viii.2020,
19, 12.viii.2021, 29 (PHOTO); POLAND: S. Silesia: Godow 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E,
230 m, sweeping over sand and vegetation on sand, 11.vii.2019, 19, all J. Rohagek leg. et det. (SMOC).

Biology: Insufficiently known. Data from Portugal (Ebejer et al. 2019) revealed this species to be very common
in a range of habitats including low vegetation near the seashore, vegetation on consolidated dunes, regenerating
forest and scrub, damp mixed forests, pine forest, riparian woodland and Mimosa woods, from sea level to an
altitude of 1015 m. Adults can be found from May to October in Portugal and probably for a shorter period in more
northern latitudes. In Morocco, it was taken in mixed forest dominated by Quercus suber, but including Populus
nigra, Phillyrea latifolia, Salix alba, Nerium oleander, Lentiscus sp., and Crataegus sp. (Ebejer & Kettani 2019).
Although in Britain it is known from the south coast to Inverness at 57°N in Scotland (Collin 1948) M. longiseta
obviously is a rather thermophilous species. All specimens recorded above have been netted from mature bushes
of broom (Cytisus scoparius) growing on glacial sands (cf. Figs 4, 10) or from herbaceous vegetation near them
(habitat somewhat resembling that on older vegetated dunes). Also, Krober (1935) recorded this species from
dunes in Amrum [. in northern Germany.

Distribution: This species was described from Sicily (Loew 1847) and is probably widespread in western and
southern Europe (Portugal, Spain, Andorra, France (incl. Corsica), Great Britain, Ireland, Belgium, The Nether-
lands, Germany, Denmark, Switzerland, Italy (incl. Sicily) and Greece (mainland), see Merz (2013). However,
records are absent from a number of more eastern European countries, including those of central Europe (the record
from Slovakia in FaEu is erroneous, see Semelbauer 2016 and Semelbauer, pers. comm. 2021). In North Africa
M. longiseta is known from Algeria, Tunisia and Morocco (Papp 1984; Ebejer & Kettani 2019). Based on the cur-
rently known distribution M. longiseta seems to be an Atlanto-Mediterranean species which may have its
northeastern limit of distribution in central Europe. First records from the Czech Republic and Poland.

Comments: According to Merz (2004) M. longiseta can be best recognized by the combination of the dark 1st
flagellomere, presutural dorsocentral seta always absent, dark sublateral pattern of scutellum and the female 3rd
tergum short, bearing at the posterior margin medially 4-6 long and thick setac (see Figs 8, 9). However,
the diversity of habitats (see above) would suggest that its larvae may develop in a variety of decaying plant matter
rather than in association with a specific plant. It is possible that this may be a species complex and the apparent
wide range of habitat and altitude reflects the cryptic species diversity. Due to its (almost exclusive) association
with Cytisus scoparius on sands in Silesia it could be considered a psammophilous species (at least there), similarly
as are Micropeza lateralis Meigen, 1826, Calliopum geniculatum (Fabricius, 1806), see Rohacek et al. 2020) and
Hexomyza sarothamni ((Hendel, 1923) (recorded below) co-occurring with it only in this specific habitat. Although
M. longiseta have occasionaly been recorded from coastal dunes (see above), usually another species, the rather
mysterious M. desmometopa (de Meijere, 1907), has been reported as a typical (psammobiont) species from this
habitat (cf. Karl 1930, Ardé 1957, von Tschirnhaus 2008, Howe 2010). However, the taxonomic status of
M. desmometopa is unclear and is in need of a revision.

CHAMAEMYIIDAE

Chamaemyia hungarica Tanasijtshuk & Beschovski, 1991 — psammoneutral (Fig. 11)

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, 6.viii.2019, 33 19; Bartultovice 0.5 km
SW, 50°16'13"N, 17°35'00"E, 315 m, abandoned sand-pit, sweeping over sand and vegetation on sand, 11.ix.2019,
2Q; 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, 13; all J. Rohacek leg., M. J. Ebejer det. (SMOC).

Biology: Unknown. The species was described from a single sample of specimens (93 189) collected near a small
village in an agricultural area about 30 km southeast of Budapest at an altitude of about 130 m (Tanasijtshuk &
Beschovski 1991). The only other record is one male swept from undergrowth of forest in the same country (Papp
2003). Adults have been recorded in V-IX. All specimens recorded above originate from abandoned sand-pits, all
with relatively rich herbaceous vegetation with important graminoid component (Fig. 12).

Distribution: Hitherto only known from Hungary (Tanasijtshuk & Beschovski 1991; Papp 2003). New record for
the fauna of the Czech Republic.

Comments: There are too few records (see above in biology) for this species to enable any conclusion to be
reached about its possible ecology. Therefore, it is tentatively classified as a psammoneutral species.
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Figs 11-13: Chamaemyia hungarica Tanasijtshuk & Beschovski, and habitats of Chamaemyiidae. 11 — Chamae-
myia hungarica, male, voucher specimen from Supikovice sand-pit (6.viii.2019), left lateral (body length
ca 2.6 mm); 12 — habitat where this specimen was collected (same date); 13 — habitat of Leucopis cinarophaga
Tanasjitshuk, young Scots pines in the active sand-pit Kolnovice (28.iv.2020). Photos by J. Rohacek.
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Chamaemyia submontana Beschovski, 1994 — psammoneutral

Material examined: CZECH REPUBLIC: N. Moravia: B¢la nr. Chuchelna 0.5 km E, sand-pit, 49°5826"N,
18°09'05"E, 250 m, sweeping over sand & vegetation on sand, 11.v.2020, 1J; Béla nr. Chucheln 0.4 km NE,
,,Buben‘ sand-hill, 49°5829"N, 18°09'01"E, 260 m, sweeping over sand & vegetation on sand, 13.viii.2020, 2¢;
all J. Rohacek leg., M. J. Ebejer det. (SMOC).

Biology: Unknown. Based on previous records, this species appears to be a predominantly montane species found
among grasses adjacent to forested areas. In Switzerland it was taken at various locations between 1000 and 2200
m from mid June to early September (Beschovski & Merz 1998) and in Italy between 920 and 1900 m in late June
(Ebejer unpublished data). However, the records from the Czech Republic, both those from southern Moravia
(Papp et al. 2006) and those from sands listed above, are from low altitudes and not necessarily from forested sites.

Distribution: Hitherto only recorded from Switzerland (Beschovski & Merz 1998), Czech Republic (Papp et al.
2006), Hungary (Papp 2003) and Bulgaria (Beschovski 1994). In the Czech Republic it has been known only from
the Podyji NP in southern Moravia (Papp et al. 2006). First records from the Czech Silesia.

Comments: The limited available data indicate a much wider range of habitats and altitudes than formerly
recorded for this species. Apparently, the presence of (hitherto unknown) preferred larval prey is a more important
condition for the occurrence of this species than the habitat alone. Therefore, it is treated as a psammoneutral
species.

Chamaemyia sylvatica Collin, 1966 — psammoneutral

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, 27.v.2020, 19; 17.vi.2020, 19; BohuSov
nr. Osoblaha 0.7 km S, 50°14'14"N, 17°42'S8"E, 250 m, sand-pit, sweeping over sand and vegetation on sand,
17.vi.2020, 13; Béla nr. Chuchelna 0.4 km NE, ,,Buben* sand-hill, 49°5829"N, 18°09'01"E, 260 m, sweeping
over sand & sparse vegetation on sand, 13.viii.2020, 19; Béla nr. Chuchelnd 0.6 km N, holt, 49°58'39"N,
18°08'49"E, 265 m, sweeping along sandy path and margin of oak-pine forest, 1.vii.2020, 39; all J. Rohagek leg.,
M. J. Ebejer det. (SMOC).

Biology: Insufficiently known, although reported from a number of countries. The type series was collected in
lowland woods in Britain (Collin 1966). In Bulgaria it was collected in montane habitats at an altitude of 1000 m
in one locality in early June and at another locality in early May at an estimated altitude (not given by the authors)
between 300 and 600 m (Tanasijtshuk & Beschovski 1991). Both localities are forested with some open ground.
In Poland it was collected near Krakow in mid July (Tanasijtshuk & Beschovski 1991). It was a common species
in the French East Pyrenees at an altitude of 1035 m at a site also in open ground but within a forested area (M. J.
Ebejer, unpublished data). It was reported from Israel at an altitude of about 450 m from vegetation near a “pond”
in an arid area (Beschovski & Merz 1998). The above records from the Czech Republic show its occurrence in
vegetation on sandy grounds, both in abandoned sand-pits and natural outcrops of glacial sands (at Béla village).

Distribution: Widespread in the Palaearctic Region, with records from Great Britain, the Netherlands,
Switzerland, Hungary, Poland, Bulgaria, Israel and Russian Far East (Gaimari 2013). First records from the Czech
Republic.

Comments: There is little information on the habitat preference of this species and none on the preferred aphid
prey of its larvae (see above in biology). The available data indicate no distinct preference to a definite habitat and,
therefore, we consider it a psammoneutral species.

Leucopis cerasiphila Gomolitzkaja & Tanasijtshuk, 1986 — psammoneutral

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 vegetation on sand, 28.iv.2010, 13; 27.v.2020, 19; 17.vi.2020, 33;
20.viii.2020, 13'; Kolnovice 1.2 km WSW, 50°18'59"N, 17°18'35"E, 390 m, sand-pit W part, sweeping over sand
and vegetation on sand, 28.iv.2020, 19; all J. Rohacek leg., M. J. Ebejer det. (SMOC).

Biology: The larvae prey upon aphid colonies of Aphidura bozhkoae Narzikulov, 1958 on Prunus verrucosa
Franch. (Tanasijtshuk 1986) but probably also on colonies of this aphid species attacking some other species of
Prunus such as P. erythrocarpa, P. fruticosa, P. incana, P. spinosa, P. tianschanica, P. triloba, P. ulmifolia, P. verru-
cosa and Prunus sp. in Kyrgyzstan, Uzbekistan, Kazakhstan, Iran and Georgia (Nieto Nafria et al. 2013). On
glacial sand deposits in the Czech Silesia this species has only been recorded from the active sand-pit at Kolnovice.
Of the Prunus species listed above only P. spinosa occurs in this locality.

Distribution: Tadjikistan, Turkmenistan (Tanasijtshuk 1986). First records from the Czech Republic and the whole
of Europe.
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Comments: L. cerasiphila was previously known only from Central Asia. This is surprisingly the first record from
Europe, but given the presence of its aphid host across a wider geographic area it is likely to be a more widespread
species. The species was originally recorded from xerothermic montane areas in Central Asia and, therefore, may
have some affinity to xerophilous communities in sandy habitats. However, the lack of adequate information
prevents it association with psammophilous element.

Leucopis cinarophaga Tanasijtshuk, 1962 — psammoneutral

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 vegetation on sand, 28.iv.2020, 23 39; J. Rohacek leg., M. J. Ebejer det.
(SMOC).

Biology: Larvae prey upon various aphid species of the genus Cinara Curtis, 1835 which attack a wide range
of coniferous trees. Adults were mostly reared from Cinara spp. on pines (Pinus spp.) and on spruce (Picea sp.);
Tanasijtshuk (1986) described the larva and the live-history of the species. The specimens recorded above were
probably swept from very young Scots Pines (Pinus sylvestris) scattered in the active sand-pit at Kolnovice
(Fig. 13).

Distribution: Italy, Northwest Russia, Sweden (Tanasijtshuk 1986); new record for the Czech Republic.

Comments: This species is certainly more widespread in Europe than reported up to now. Because host plants of
the prey of L. cinarophaga grow in various habitats, its association with sands is unclear and, therefore, this
Leucopis is tentatively treated as psammoneutral species.

Leucopis kaszabi Tanasijtshuk, 1970 — ?psammophilous (Figs 14, 15)

Material examined: CZECH REPUBLIC: N. Moravia: OldfiSov 0.7 km N, sand-pit, 49°59'S1"N, 17°57'48"E,
280 m, sweeping over sand and vegetation on sand, 3.vii.2019, 28 29; 1.viii.2019, 63 79 (14 PHOTO), all
J. Rohé&ek leg., M. J. Ebgjer det. (SMOC, 13 12 coll. Ebejer).

Biology: Tanasijtshuk (1986) reported this species as a predator of Cryptosiphum artemisiae Buckton, 1879 on
a mugwort (Artemisia sp.) in Uzbekistan and also listed records from unnamed aphids on this plant in Germany
and the Far East of Russia (Primor’e). This aphid species is known to form leaf galls on Artemisia vulgaris,
a common plant on sandy habitats which also grows in the abandoned sand-pit (Fig. 16) from where L. kaszabi is
recorded above.

Distribution: A transpalaearctic species, known from Germany, Ukraine, Kazakhstan, Uzbekistan, Kyrghystan,
Mongolia, Far East of Russia (Primor’e), cf. Tanasijtshuk (1986). First record from the Czech Republic. L. kaszabi
appears to have a disjunct distribution, but this is likely to be a reflection of under reporting from the intervening
countries.

Comments: Some species of Artemisia (including A. vulgaris) are common, widespread and frequently found
among ruderal vegetation, most often in xeric habitats, including sands. Similarly to species of Agromyzidae
associated with these plants (see below), L. kazsabi could also be considered a possible psammophilous species.

Leucopis salicis Tanasijtshuk, 1962 — psammoneutral

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, 27.v.2020, 13, J. Rohagek leg., M. J.
Ebejer det. (SMOC).

Biology: Eggs and larvae were found in colony of Stomaphis (Parastomaphis) longirostris (Fabricius, 1787) on
Goat Willow (Salix caprea) in NW Russia, see Tanasijtshuk (1986) who also described these preimaginal stages.
This aphid also attacks various other Salix and Populus species. However, in Sweden L. salicis was also reared
from Pterocomma aphids also on Salix caprea, and, therefore, Tanasijtshuk (1986) considered it to be an
oligophagous predator of aphids living on this species of Salix. Only a single male was found in an abandoned
sand-pit although Goat Willow grows in most localities under study.

Distribution: Slovakia (Rohacek 1995, 2009), Northwest Russia, Sweden, Georgia (Tanasijtshuk 1986). First
record from the Czech Republic.

Comments: Little is known of the biology of this species. The host plants are very common and widely distributed
as are the aphids which attack them. Unless the species is overlooked, the apparent paucity of records (and
specimens) may be due to there being only one annual generation with a short flight period, heavy infestation with
parasitoids or dependence on a stenotypic habitat. Inasmuch as the Salix caprea occurs in a wide variety of habitats
L. salicis surely is not stenotopic for sands and is, therefore, classified as a psammoneutral species.
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Figs 14-16: Leucopis kaszabi Tanasijtshuk and its habitat. 14 — Leucopis kaszabi, male, dorsal (body length ca 2.0
mm); 15 — same specimen, right lateral, cleaning its left wing; 16 — habitat of the species in abandoned sand-pit
Oldfisov, with some mugwort (4rtemisia vulgaris) plants in foreground (1.viii.2019). Photos by J. Rohacek.
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Leucopis steinbergi Tanasijtshuk, 1965 — psammoneutral

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 vegetation on sand, 27.v.2020, 13, J. Rohagek leg., M. J. Ebejer det.
(SMOCQ).

Biology: A predator of Thecabius affinis (Kaltenback, 1843) a gall-forming aphid on the early leaves of Populus
alba, P. nigra and an Ulmus sp. (Tanasijtshuk 1986). Young plants of Populus (largely P. tremula) were seen in
Kolnovice active sand-pit and also in most other localities under study.

Distribution: France, Austria, Hungary, European Russia, Kazakhstan, Uzbekistan (Tanasijtshuk 1986). New
record for the Czech Republic.

Comments: The single record of this species suggests that it may be rare in the Czech Republic or at least in
glacial sand localities studied. L. steinbergi apparently has no closer affinity to sandy habitats.

Lipoleucopis praecox de Meijere, 1928 — psammoneutral (Figs 17, 19)
Material examined: CZECH REPUBLIC: N. Moravia: Kolnovice 1 km SW, 50°18'55"N, 17°18'45"E, 385m, sand
pit C part, sweeping over sand and vegetation on sand, 18.iii.2020, 19, J. Rohadéek leg., M. J. Ebejer det. (SMOC).

Biology: The species is a predator of Pineus pini (Goeze, 1778) (Hemiptera, Sternorrhyncha, Adelgidae) that
attacks pine (Pinus sylvestris), see Wilson (1938). Tanasijtshuk (1986) considered it monophagous on this aphid.
The only specimen recorded above was swept from vegetation in an active sand-pit where pines occur (Fig. 18).

Distribution: Andorra, France, Great Britain, the Netherlands, Czech Republic, Hungary, Poland, Sweden,
Finland (Papp et al. 2006; Gaimari 2013). In the Czech Republic, it has only been recorded from the Podyji NP in
S. Moravia (13 19 from two localities). First record from Silesia.

Comments: This is probably a more widespread species in Europe than current records suggest. However, also
the specimens recorded above are sparse. Papp et al. (2006) consider it a rare species. Its affinity to sandy habitats
is uncertain, hence it is treated as a psammoneutral species.

General discussion on species of Chamaemyiidae found on glacial sand deposits

Some information on this topic was published as it related to the species of Leucopis
previously recorded in part one of this study (Rohacéek et al. 2020). The biology of species
of Chamaemyia is less well-known, but a few species have larvae that are predators of Pseudo-
coccidae (Hemiptera, Sternorrhyncha) that live on grasses. Although the biology of none of
the Chamaemyia species recorded above is known, it is likely to be similar.

Many species of Leucopis are predators on a several species of Aphidae, which in turn may
be associated with a variety of plants, not necessarily within the same family. Others can be
very prey specific, which in turn may be host plant specific. This point was raised as one
explanation for the species recorded up to that time from the study of the fauna on glacial sand
deposits (Rohacek et al. 2020). It can be expected that those with an unrestricted biology would
be found more widespread in Europe and in a greater diversity of habitats than those species
with a more restricted and specific biology. Species that prey upon a single aphid, which attacks
a limited range of host plants or even a single plant species, may have one generation per year
and, for example, as in the case of Leucopis bursaria Rondani, 1847 (Raspi 2003) when
infestation of the fly larvae by parasitoid hymenoptera is high, the following year this silver-fly
species will be present in low numbers and not easily encountered. Interacting with these factors
are the abiotic influences of season, humidity and altitude. In this study, the repeated sampling
over a number of years and through an extended period within each calendar year has uncovered
several more species of Chamaemyiidae many of which are new records for the country. These
observations support the view that species populations fluctuate from year to year and although
flight periods are probably short, these may appear prolonged when a species develops rapidly
to produce sequential generations in a season. A corollary to this is that limited and sporadic
sampling will easily miss a number of species. In this study, the diversity of species varied from
one year to the next. Add the difficulty in identification of many species of Chamaemyiidae to
the above considerations and the inevitable conclusion is that most species are probably more
widespread in Europe and elsewhere than reported so far.
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Figs 17-19: Lipoleucopis praecox de Meijere and its habitat. 17 — Lipoleucopis praecox, female, head (lateral)
and thorax (dorsal) of the voucher specimen; 14 — habitat of this species, with pines surrounding a path in
the active sand-pit Kolnovice (18.1i1.2020); 15 — L. praecox, female, left lateral (body length ca 2.1 mm), voucher
specimen collected in early spring (18.1i1.2020) in this habitat. Photos by J. Rohacek.

Despite all the factors listed above, the diversity of Chamaemyiidae found on glacial sands

in the Czech Silesia is enormous in excess of that found in other previous large-scale studies
of Diptera in the Czech Republic. The most detailed of them, viz. the study of the biodiversity
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of Diptera in the Podyji NP by M. Bartdk and collaborators yielded only 15 species of Chamae-
myiidae (Papp et al. 2006) in the whole of the National Park although Malaise traps, emergence
traps, yellow and white pan traps, car nets and sweeping were used in a number of localities for
four years (Bartak & Kubik 2006). This compares to the glacial sand localities in this study
where as many as 26 species of Chamaemyiidae have been recorded (Chamaemyia 10, Leucopis
12, Lipoleucopis 1, Neoleucopis 2, Parochthiphila 1) at only nine localities and using only the
single sweeping method of collection.

AGROMYZIDAE

Agromyza viciae Kaltenbach, 1872 — psammoneutral

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, 27.v.2020, 1J; J. Rohadek leg., M. Cerny
det. (SMOC).

Biology: The larva forms a leaf mine on host plants, namely Vicia cracca, V. dumetorum, V. grandiflora, V. sativa
and V. sepium (see Gibbs & von Tschirnhaus 2006).

Distribution: European species known from Andorra, Austria, Croatia (Cern}'/ 2018), Czech Republic, Estonia,
France, Germany, Great Britain, Greece, Hungary (Papp & Cerny 2015), Lithuania, Netherlands, Norway, Poland,
Russia (Nartshuk & von Tschirnhaus 2017), Slovakia, Switzerland and Ukraine (Guglya 2016). 4. viciae has been
extremely rarely recorded from the Czech Republic. There are only three records from the country, one from
S. Bohemia (Vraz near Pisek, 13 collected near brook and 13 from meadow and wood, see Cem}'/ etal.2013) and
one from C. Bohemia (near Karlstejn, 53 collected in mixed forest, see Cerny & Heiman 2015). The above record
is the first from Moravia.

Comments: 4. viciae is to be classified as psammoneutral due to its wide range of host species of the genus Vicia.
These plants are not stenotopic and inhabit various open habitats from wet meadows and marshlands to dry damp
ground and sandy embankments.

Aulagromyza flavoscutellata (Hendel, 1932) — psammoneutral

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, 28.iv.2020, 1J; J. Rohéagek leg., M. Cerny
det. (SMOC).

Biology: The host plants of Aulagromyza flavoscutellata are unknown.

Distribution: This European species has been recorded from Austria, Czech Republic, France, Germany and
Poland. In the Czech Republic, the species has been known from northern and central Bohemia: Polabska niZina,
Vysoka nad Labem, 19 on steppe (Cerny & Vala 2005); near Karlstejn, 13 on forest clearing (Cerny & Hefman
2015). The above record is the first from Moravia.

Comments: The host plant of Aul. flavoscutellata remains unknown and as this leaf-miner fly has been recorded
from various types of habitat, it seems to belong to psammoneutral species.

Cerodontha (Poemyza) thunebergi Nowakowski, 1967 — psammoneutral

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, 9.vii.2019, 13, 17.vi.2020, 13'; 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, 1J; POLAND: S. Silesia: Godéw 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m, sweeping
over sand and vegetation on sand, 8.viii.2019, 1J; all Rohadek leg., M. Cerny det. (SMOC).

Biology: Unknown.

Distribution: This species has been recorded from Belarus, Czech Republic, Finland, France, Germany, Hungary,
Lithuania, Slovakia and Switzerland; also from Japan (Sasakawa 2005b). In the Czech Republic C. (P.) thunebergi
is known from several localities from northern, central and southern Bohemia (Cerny 1999; Cerny et al. 2001,

2013) and also from central and southern Moravia (Cerny 2001a, b; Cerny & Vala 1996). The above records are
the first from northern Moravia (Silesia) and also from Poland.

Comments: No more detailed biological data are available for C. (P) thunebergi but great variability of the record-
ed habitats indicate that it is probably a psammoneutral species.
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Cerodontha (Poemyza) vladimiri Cerny in Cerny & Merz, 2007 — psammoneutral

Material examined: CZECH REPUBLIC: N. Moravia: 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, 16.v.2019, 1J; J. Rohagek leg., M. Cerny det.
(SMOCQ).

Biology: Largely (including host plant) unknown.

Distribution: This species was first found in the wetland near Bilina (N. Bohemia, Czech Republic) and also
recorded from Switzerland (Cerny & Merz 2007). The first record from Moravia originates from steppe nr. Je¢me-
niste in S. Moravia (Cerny 2013). The above record is the second from Moravia and the first from Silesia.

Comments: The species is to be classified as psammoneutral because it obviously has no distinct affinity to sandy
habitats. It was recorded from wetland habitat in Bohemia, for the Swiss locality Biasca-Loderio, Ticino the habitat
is unknown and both specimens from Moravia were found in dry habitats, viz. in steppe and sand-pit respectively.

Cerodontha (Xenophytomyza) leptophallus Papp, 2016 — psammophilous

Material examined: CZECH REPUBLIC: N. Moravia: Bartultovice 0.5 km SW, 50°16'13"N, 17°35'00"E,
315 m, abandoned sand-pit, sweeping over sand and vegetation on sand, 17.vi.2020, 13; POLAND: S. Silesia:
Godoéw 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m, sweeping over sand and vegetation on sand,
13.vi.2019, 13} all J. Rohacek leg., M. Cerny det. (SMOC).

Biology: Largely unknown, see Papp & Cerny (2016) and Rohacek et al. (2020).

Distribution: The species was originally described from Hungary (Papp & Cerny 2016) and recently also recorded
from the Czech Republic and Spain (see Cerny 2018). C. (X.) leptophallus has recently been found also on glacial
sands in Silesia (from sand-pits Supikovice and Zavada), see Rohacek et al. (2020). The above record from
Bartultovice confirms its occurence in Czech Silesia and that from Godow represents the first record of C. (X.)
leptophallus from Poland.

Comments: Cerodontha (X.) leptophallus has hitherto been known from predominantly dry and sandy habitats
and, therefore, it has been classified as a psammophilous species (Rohaéek et al. 2020). Both the above records
seem to confirm this association by finding the species in sparse grassy vegetation on glacial sands.

Chromatomyia scolopendri (Robineau-Desvoidy, 1851) — psammoneutral (Fig. 20)

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.x.2019; 19, J. Rohac¢ek leg., M. Cerny
det. (SMOC).

Biology: Larva forms a long greenish linear mine, frequently following a mid vein on the leaf of the host plants
Asplenium ceterach, A. ruta-muraria, A. septentrionale, A. scolopendrium and Polypodium vulgare (see Spencer
1976, Ellis 2021).

Distribution: A Palaearctic species in Europe known from Austria (Franz 1989), Belgium, Bulgaria (Buhr 1941),
Croatia (Buhr 1941), Denmark, France, Germany, Great Britain, Ireland, Italy, Netherlands, Poland, Romania,
Slovakia (Cerny & Rohagek 2020), Spain, Switzerland (Cerny et al. 2021) but also recorded from Turkey (Civelek
2002) and Japan (Sasakawa & Matsumura 1998). First finding of mines of C. scolopendri on Asplenium ruta-
muraria in the Czech Republic originates from Skalky, a locality near Stramberk (Zaviel 1953: 416). However,
this record is not supported by reared or captured adults and, therefore, the above listed female from the abandoned
sand-pit (Figs 21, 22) at Supikovice represents the first confirmed occurence of this species in the Czech Republic.

Comments: The host ferns of the genus Asplenium are found in diversity of habitats. Some grow in very wet and
shaded environments while others can tolerate full sun in drier situations. Similarly, Polypodium vulgare inhabits
umbraceous habitats on rocks, mossy scree slopes and wet humid soils, but also prospers on clay soils. For these
reasons we can consider Ch. scolopendri most likely a psammoneutral species.

Hexomyza sarothamni (Hendel, 1923) — psammophilous (Figs 23, 24)

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 flowering Cytisus scoparius, 27.v.2020, 4319Q; sweeping Cytisus
scoparius, 17.vi.2020, 19; Kolnovice 1 km SW, 50°18'55"N, 17°18'45"E, 385 m, sand-pit C part, sweeping over
sand and vegetation on sand, 17.vi.2020, 29; Bartultovice 0.5 km SW, 50°16'13"N, 17°35'00"E, 315 m, abandoned
sand-pit, sweeping over sand and vegetation on sand, 17.vi.2020, 1J; Bé&la nr. Chuchelnd 0.6 km N, holt,
49°58'39"N, 18°08'49"E, 265 m, sweeping along sandy path & margin of oak-pine forest, 11.v.2020, 1J'; 3.vi.2020,
58319 (18 19 PHOTO); sweeping flowering Cytisus scoparius, 3.vi.2020, 5389 (29 PHOTO); all J. Rohagek
leg., M. Cerny det. (SMOC).
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Figs 20-22: Chromatomyia scolopendri (Robineau-Desvoidy). 20 — Chromatomyia scolopendri, female, (voucher
specimen), left lateral (body length ca 3.3 mm); 21 — probable habitat of this species, overgrown slopes of sand-
pit Supikovice (16.x.2019); 22 — a general view (from the south) of the abandoned sand-pit Supikovice, autumnal
aspect (16.x.2019). Photos by J. Rohacek.
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Biology: The larvae form oval twig-galls on Cytisus scoparius (see Spencer 1966b: Fig. 70). This species possibly
also occurs on Genista aetnensis from which Spencer reared a long series in April, 1964 at Sinofsi on Mt Etna,
Sicily (Spencer 1966a, b). Spencer (1966b, 1990) had identified the species as H. sarothamni but later he
questioned this (Spencer 1992). Only a future study of additional material reared from this plant may show if these
specimens belong to H. sarothamni or to an as yet unnamed species.

Distribution: The European distribution of H. sarothamni was summarized by Papp & Cerny (2015) as follows:
Austria, Czech Republic, France, Germany, Great Britain, Greece, Hungary Netherlands, Portugal, Sicily? and
Spain. The species has also been recorded from Cyprus (Cerny & Vala 2006) and Israel (Cerny 2009b). In
the Czech Republic, this species has only been confirmed from southern Moravia from Zvérkovice, district Tiebi¢
(Cerny & Vala 1996). The above records are the first from Czech Silesia.

Comments: Hexomyza sarothamni is treated here as a psammophilous species due to its feeding specialization on
broom, Cytisus scoparius, which requires insolated and dry habitats, preferably on sandy ground. This plant is
a frequent and common inhabitant of glacial sands in Silesia (cf. Figs 4, 10, 25). Hexomyza sarothamni belongs to
a distinctive community of flies associated with broom, including for example Micropeza lateralis Meigen, 1826
(Micropezidae) and the lauxaniids Calliopum geniculatum (Fabricius, 1805) and Minettia longiseta (Loew, 1847),
recorded above (see also Rohacek ef al. 2020).

Liriomyza dracunculi Hering, 1932 — psammophilous (Fig. 26)

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, 11.ix.2019, 1J; B&la nr. Chucheln4 0.5 km E,
sand-pit, 49°58'26"N, 18°09'05"E, 250 m, sweeping over sand & sparse vegetation on sand, 23.iv.2020, 24J; all
J. Rohagek leg., M. Cerny det. (SMOC).

Biology: The larva of L. dracunculi forms an upper surface leaf mine on the host plants Artemisia absinthium and
A. campestris (see Spencer 1976, 1990). These species occur also in sand-pits under study, including the small
abandoned one at Béla (Fig. 27).

Distribution: A West Palaearctic species described from Poland and recorded from Denmark, France (Cerny
2009b), Germany, Greece (Cerny 2011), Hungary (Papp & Cerny 2017), Lithuania, Norway, European part
of Russia (Strakhova et al. 2013), Switzerland, Sweden and Turkey (Civelek et al. 2007). Countries listed for
L. dracunculi in Papp & Cerny (2017) are incorrect! The above records from glacial sands are the first from the
Czech Republic.

Comments: Liriomyza dracunculi is considered a psammophilous species owing to it trophic dependence on host
plants of the genus Artemisia being associated with xerophilous and insolated habitats.

Liriomyza latigenis (Hendel, 1920) — psammophilous

Material examined: CZECH REPUBLIC: N. Moravia: Bartultovice 0.5 km SW, 50°16'13"N, 17°35'00"E,
315 m, abandoned sand-pit, sweeping over sand and vegetation on sand, 9.vii.2019, 1J'; J. Rohacek leg., M. Cerny
det. (SMOC).

Biology: The larva forms a leaf mine on Senecio jacobaea (see Spencer 1990). Considering its largely southern
distribution (see below) it seems to be a thermophilous species.

Distribution: A rare species, hitherto known from the Czech Republic, France, Greece, Portugal (Cerny et al.
2018), Romania (Papp & Cerny 2017) and Spain; also recorded from Uzbekistan (Cerny & Merz 2006). There is
only a single record from the Czech Republic, viz. Havraniky in the Podyji NP in southern Moravia (Cerny e al.
2006). The above record is the second from the Czech Republic and the first from Silesia.

Comments: L. latigenis is a monophagous species on the host plant Senecio jacobaea, which grows on dry
pastures, meadows, borders of fields, stony slopes and insolated margins of forests. This plant also occurs on xeric
habitats along field paths, on railway banks, in abandoned pits and ruderalized areas, often on sandy grounds. For
these reasons, L. latigenis is classified as a psammophilous species.

Liriomyza obliqua Hendel, 1931 — psammoneutral

Material examined: POLAND: S. Silesia: Godow 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m, sweep-
ing over sand and vegetation on sand, 13.vi.2019, 3%; J. Rohac¢ek leg., M. Cerny det. (SMOC).

Biology: Unknown.

Distribution: A European species hitherto known from Austria, Bulgaria, Czech Republic, Germany, Hungary,
Lithuania, Romania, Slovakia, Switzerland, and the former Yugoslavia. In the Czech Republic, it has only been
known from a single locality in southern Moravia, viz. Ledové sluje in the Podyji NP (Cerny et al. 2006). First
record from Poland.
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Figs 23-25: Hexomyza sarothamni (Hendel). 23 — Hexomyza sarothamni, male, right lateral (body length ca 2.4
mm); 24 — same species, female on broom stem, left dorsolateral (body length ca 2.3 mm); 25 — habitat of the
species, bushes of flowering Cytisus scoparius along a path at margin of oak-pine wood on sand-hill (Béla-holt,
11.v.2020. Photos by J. Rohacek.
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Comments: Because of an entirely unknown biology, Liriomyza obliqua is tentatively placed among
psammoneutral species. The above record is the first with any information on the habitat of the species.

Liriomyza yasumatsui Sasakawa, 1972 — psammophilous

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, 2 11.vi.2019, 1J; Béla nr. Chuchelna 0.5 km E,
sand-pit, 49°5826"N, 18°09'05"E, 250 m, sweeping over sand & sparse vegetation on sand, 11.v.2020, 13; all
J. Rohagek leg., M. Cerny det. (SMOC).

Biology: The host plant of L. yasumatsui is Artemisia principes, but this has only been confirmed for a population
in Japan (Sasakawa 1994). In Europe, its biology and host plant(s) remain unknown, but it may be presumed that
larvae probably mine in some species of the genus Artemisia also here.

Distribution: The European distribution of L. yasumatsui has been most recently summarized by Papp & Cerny
(2017): Czech Republic, France, Greece, Hungary, Switzerland. The species was originally described from Taiwan
and subsequently recorded from Japan, China, North and South Korea, Uzbekistan and Europe. In the Czech
Republic the species has been known only from two localities from southern and central Moravia (Havraniky in
the Podyji NP, 13, see Cerny et al. 2006; Skali¢ka, 13, see Cerny 2019). The above records are the first from
Czech Silesia.

Comments: Because of the presupposed association with Arfemisia spp. (inhabiting largely dry and sunny
localities) L. yasumatsui (European population) can be considered a psammophilous species.

Figs 26-27: Liriomyza dracunculi Hering and its habitat. 26 — Liriomyza dracunculi, male with detached abdomen,
voucher specimen from Béla sand-pit (23.1v.2020), left lateral (body length ca 1.4 mm); 27 — habitat of the species
in small abandoned sand-pit at B&la, vernal aspect with sprouting vegetation (23.iv.2020). Photos by J. Rohacek.
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Melanagromyza tripolii Spencer, 1957 — psammoneutral

Material examined: POLAND: S. Silesia: Godéw 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m,
sweeping over sand and vegetation on sand, 11.vii.2019, 1J; J. Rohacek leg., M. Cerny det. (SMOC).

Biology: The larvae feed as internal stem-borers on Aster tripolium (= Tripolium pannonicum) (see Spencer 1957,
1972). However, this plant is a halophyte (associated with saline soils) and in the Czech Republic grows very
rarely in southern Moravia where it is only known from two localities (PR Slanisko Dobré Pole an mainly NPR
Slanisko at Nesyt pond nr. Sedlec, both in Bfeclav district). However, because M. tripolii has also been captured
in localities where the host plant (4. tripolium) does not occur, the larvae of this leaf-miner fly must have some
other host plant(s) in addition.

Distribution: A rare Palaearctic species, in Europe known from the Czech Republic, Denmark, France, Germany,
Great Britain, Hungary (Papp & Cerny 2015), Italy, Netherlands, Slovakia, Spain, Switzerland (Cerny & Bichli
2018), Ukraine. It was also recorded from Turkey, Uzbekistan (Nartshuk 2019) and Japan (Sasakawa 2005a). In
the Czech Republic M. tripolii was encountered in several localities in Bohemia (Bfezno, Vysoka nad Labem,
Jizerské hory Mts) and Moravia (Napajedla, Otrokovice — PP Na letisti), see Cerny (2001a, 2009a); Cerny & Vila
(2005). First record from Poland.

Comments: Because of limited biological information M. tripolii is here tentatively classified as a psammoneutral
species.

Ophiomyia beckeri (Hendel, 1923) — psammoneutral

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, 9.vii.2019, 1J; Bartultovice 0.5 km SW,
50°16'13"N, 17°35'00"E, 315 m, abandoned sand-pit, sweeping over sand and vegetation on sand, 9.vii.2019, 13
17.vi.2020, 13; Dolni Lutyn& 1.2 km N, sand-pit, 49°54'34"N, 18°25'33"E, 210 m, sweeping over sand and
vegetation on sand, 11.vii.2019, 19; POLAND: S. Silesia: Godow 1.3 km ESE, sand-pit, 49°55'13"N, 18°29'41"E,
230 m, sweeping over sand and vegetation on sand, 11.vii.2019, 1J; all J. Rohacek leg., M. Cerny det. (SMOC).

Biology: The larva forms a whitish leaf mine on many host plants of the genera Coreopsis, Crepis, Hypochoeris,
Launaea, Leontodon, Picris, Sonchus and Taraxacum (see Spencer 1990).

Distribution: This species is known from the Palaearctic, Afrotropical and Oriental Regions. It is widespread in
Europe, more common in the Mediterranean area: Albania, Andorra, Austria, Belgium, Croatia (Cerny 2018),
Czech Republic, Dalmatia, Denmark, Finland, France, Germany, Great Britain, Ireland, Italy incl Sicily,
Liechtenstein (Cerny 2018), Lithuania, Maltese Islands, Montenegro, Poland, Portugal incl. Madeira Islands,
Russia (Natshuk 2019), Slovakia, Spain incl. Balearic and Canary Islands, Sweden, Switzerland and Ukraine. In
the Czech Republic it has been recorded from only two localities in Bohemia, viz. from Hofice v Podkrkonosi
(Cerny & Vala 1996) and Vraz near Pisek (Cerny et al. 2013). There is also an unpublished record from Moravia:
Hluk, PP Babi hora, 48°57'18"N, 17°33'45"E, 325 m, 2.vii.2013, 1, sweeping vegetation in old orchard, M. Cerny
leg., coll. & det. This and the above records are the first from Moravia.

Comments: O. beckeri occurs in many and various habitats, not only in dry sandy areas, but also in humid
meadows and shores of watercourses. Therefore, it is considered a psammoneutral species.

Ophiomyia slovaca Cerny, 1994 — psammoneutral

Material examined: CZECH REPUBLIC: N. Moravia: 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, 25.iv.2019, 13; J. Rohacek leg., M. Cerny det.
(SMOC).

Biology: The larva forms stem mine on Lathyrus pratensis, Vicia angustifolia, V. cracca. V. villosa and probably
also V. hirsuta and V. tetraspermum (see Pakalniskis 1996).

Distribution: A West Palaearctic species, in Europe known from the Czech Republic, Finland (Haarto et al. 2019),
Hungary (Papp & Cerny 2015), Latvia, Lithuania, Slovakia, and Ukraine, also recorded from Cyprus and Turkey
(Dursun ef al. 2015). In the Czech Republic, it was first found in Moravia, in the locality Stolovd hora — NPR
Tabulova in the Palava Biosphere Reserve (Cerny & Vala 1999) and later also recorded from Otrokovice — PP Na
letidti and from Havraniky in the Podyji NP (Cerny et al. 2006). In Bohemia it is only known from Vysoka nad
Labem in the Polabska niZina lowland (Cerny & Vala 2005). The above record is the first from Czech Silesia.

Comments: O. slovaca is here treated as a psammoneutral species for it apparently has no close association with
sandy habitats because it occurs in various types of environment where its host plants grow commonly.
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Ophiomyia vimmeri Cerny, 1994 — psammoneutral

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 vegetation on sand, 17.vi.2020, 1J; POLAND: S. Silesia: Godow 1.3 km
ESE, sand-pit, 49°55'13"N, 18°29'41"E, 230 m, sweeping over sand and vegetation on sand, 8.viii.2019, 1J; all
J. Rohagek leg., M. Cerny det. (SMOC).

Biology: Hitherto unknown.

Distribution: A West Palaearctic species, in Europe known from Andorra, Croatia (Cerny 2018), Czech Republic,
France, Greece, Hungary (Papp & Cerny 2015), Italy (Cerny 2018), Liechtenstein (Cerny 2018), Portugal (Cerny
et al. 2018), Slovakia, Spain, Switzerland, and Ukraine, but also recorded fom Morocco (Cerny & Merz 2006). In
the Czech Republic, it was first found in the type locality (Halenkovice, distr. Zlin) and also in Hnévotin, distr.
Olomouc (Cerny 1994). Later, it has been confirmed in a number of localities in Moravia and also in Bohemia
(CHKO Cesky kras, Bilina, Skali¢ka etc.). The above record from Kolnovice is the first from Czech Silesia and
that from Godow represents a new addition to the fauna of Poland.

Comments: O. vimmeri is classified as a psammoneutral species because it is also known from humid situations
at watercourses and similar habitats (see Cerny 2019).

Phytobia cambii (Hendel, 1931) — psammoneutral

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, 11.ix.2019, 13; Dolni Lutyné 1.2 km N, sand-
pit, 49°54'34"N, 18°25'33"E, 210 m, sweeping vegetation on sandy lake shore, 16.v.2019, 19; all J. Rohacek leg.,
M. Cerny det. (SMOC).

Biology: Host plants are Alnus glutinosa, Betula pendula, Carpinus, Corylus, Populus deltoides, P. euramericana,
P nigra, P. tremula. P trichocarpa, Salix alba, S. caprea, S. cordata, S. fragilis, S. purpurea, S triandra and
S. viminalis (see Cerny et al. 2018).

Distribution: This species was recorded in Europe from Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Great Britain, Hungary, Ireland, Latvia, Lithuania, Netherlands, Norway (Winqvist et al. 2020),
Poland, Portugal (Cern}'l et al. 2018), Romania, Russia (North and Central European Territories), Slovakia,
Sweden, Switzerland (Cerny & Bichli 2018) and also from Japan, Kazakhstan (Cerny 2018) and Russia (East
Siberia). In the Czech Republic, its occurrence has only been documented from Bohemia: Bilina —Stépanov (Cerny
et al. 2001), Vraz near Pisek (Cerny et al. 2013) and an unpublished record: Krkonoge Mts —Upska jama, 1100 m,
10.vii.-14.viii.2007, 13, Malaise trap, J. Vanék leg., M. Barték coll., M. Cerny det. The above records are the first
from Moravia.

Comments: Owing to the relatively large spectrum of host plants (having various environmental and habitat
demands) P. cambii is classified as a psammoneutral species.

OPOMYZIDAE

Geomyza subnigra Drake, 1992 — ?7psammophilous (Fig. 28)

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 and vegetation on sand, 24.v.2019, 12Q; 4.ix.2019, 18 (PHOTO), J. Rohacek leg.,
J. W. van Zuijlen det. (SMOC).

Biology: In Britain (Drake 1993) this species was found to be predominantly associated with dry and warm habitats
like chalk grassland and scrub, coastal dunes, coastal shingle and suburban grassland. It was recorded from Bromus
sp. but is more often associated with Arrhenatherum elatius and adults occur throughout the year and are abundant
also in autumn and winter (overwintering stage) when occurring at roots of grass tussocks (Drake 1992, 1993). In
Denmark G. subnigra was collected in an abandoned gravel pit and a coastal habitat (Gritsch 2015). There are also
a few records from birch (Drake 1993) and damp deciduous lowland forest (van Zuijlen & Rohac¢ek 2006) once,
even from a montane spruce wood (van Zuijlen & Rohacek 2009). Despite rather thorough field work on the
Silesian glacial sands this thermophilous species has only been found in the abandoned sand-pit at OldfiSov.
Significantly, there is a rich community of grasses at this location (Figs 29, 30).

Distribution: G. subnigra was described by Drake (1992) from Great Britain (England and Scotland) and also
from the Czech Republic (central Bohemia). Hitherto only known from a few countries of W. and C. Europe:
Spain, France, Great Britain, the Netherlands, Germany, Czech Republic (van Zuijlen 2013) and Slovakia (van
Zuijlen & Rohacek 2009). In the Czech Republic it seems to be a rare and local species which was formerly
misrecorded as G. breviseta Czerny, 1928 (Martinek 1976). There are only a few records from lowlands of C. and
S. Bohemia (Drake 1992; Martinek 1994; van Zuijlen & Rohacek 2006) and S. Moravia: Podyji NP (van Zuijlen
& Rohacek 2006). First record from the Czech Silesia.
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Figs 28-30: Geomyza subnigra Drake and its habitat. 28 — Geomyza subnigra, male on grass stem, right
dorsolateral (body length ca 2.6 mm); 29 — microhabitat of the species, tussocks of grasses on sand in abandoned
sand-pit Oldfisov (24.v.2019); 30 — general view on sand-pit OldfiSov (from the east), vernal aspect with lush
vegetation (24.v.2019). Photos by J. Rohacek.
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Comments: Previous data on habitat association of G. subnigra (see Drake 1992, 1993 in particular) indicate that
this species may have an affinity to grasses on sandy ground (including coastal dunes) although it can live also in
other xerothermic grassland with Arrhenatherum elatius, some other grasses and, rarely, in forests. Therefore, we
can consider it as a probably psammophilous species.

Discussion and conclusions

As mentioned in the introduction the glacial sand deposits in the Czech Silesia developed
during Pleistocene glaciations; they particularly originated from the two largest glaciations,
the older Elsterian (ca 400 000 ya) and the younger Saalian (ca 160 000 ya), see Rtzickova et
al. (2001), Razicka (2004) and Nyvlt et al. (2011). Two main types of sand and gravel sediments
are present in Silesia: (1) glaciofluvial sediments (mainly in Jesenicko and Osoblazsko regions)
and (2) glaciolacustrine sediments (largely in Hlu¢insko and Karvinsko regions), see Ruzickova
et al. (2001). Currently, sandy habitats in Silesia are mainly associated with active and
abandoned sand-pits while natural outcrops of glacial sand are scarce. The latter have only been
investigated in two small spots of non-cultivated land near the Béla village (near Chuchelna):
on a sandhill called “Buben® (see Rohacek 2020: Fig. 6) and on northern slopes of another sand-
hill opposite to the southern margin of a holt at this village (Rohacek 2020: Fig. 7). These hills
of glacilacustrine sand sediments were originally huge sand dunes on shores of a postglacial
lake created by melting glaciers after the Saalian glaciation (RGzi¢kova et al. 2001, Nyvlt et al.
2011). On the other hand, sandy habitats created in sand-pits by sand excavation are larger (in
active sands-pits) and more frequent in Silesia. Despite their contemporary reduced extent and
insular character these glacial sand habitats have been presupposed to host specific
psammophilous fauna and flora, including Diptera.

The results of our study of Diptera biodiversity on glacial sand habitats in the Czech Silesia
confirmed this expectation. Hitherto, only a part of these results (dealing with most interesting
species of several families) has been published. Apart from some lower Brachycera (Rohacek
et al. 2021), most published records dealt with Acalyptratae (Rohacek 2015a, 2016a, Rohacek
et al. 2020). Despite this, records of 28 additional species of acalyptrate families are presented
in this paper. They represent not only new additions to the dipterous fauna of the Czech
Republic, Moravia or the Czech Silesia but also of Poland (records from abandoned sand-pit at
Godoéw in southern Polish Silesia). The finding of Leucopis cerasiphila (Chamaemyiidae) in
the Kolnovice active sand-pit is particularly interesting because this species has previously been
only known from Tadjikistan and Turkmenistan in Central Asia (see Tanasijtshuk 1986).
However, this is not the first case of a species being found locally that previously had a remote
distribution. Recently, Medetera grunini Negrobov, 1966 (Dolichopodidae), a species formerly
only known from Kazakhstan, was recorded from two Silesian sand-pits (Rohacek et al. 2021).

In this study we also recognized several more species with distinct affinity to sandy
habitats. All these are classified as psammophilous (or probably psammophilous) and are
additions to the current list of sand-loving Diptera hitherto recorded from sands in the Czech
Silesia (cf. Roha¢ek & Sevéik 2013, Rohaéek 2015a,b, 2016a,b, 2020, Rohacek et al. 2020,
2021). Six species are considered distinctly psammophilous, viz. Minettia longiseta
(Lauxaniidae), Cerodontha (Xenophytomyza) leptophallus, Hexomyza sarothamni, Liriomyza
dracunculi, L. latigenis, L. yasumatsui (Agromyzidae) and two probably psammophilous, viz.
Leucopis kaszabi (Chamaemyiidae) and Geomyza subnigra (Opomyzidae). All these species
are associated (primarily or secondarily via their plant dependent prey) with plants which prefer
to grow on sandy ground.

A formerly unknown phenomenon is discussed under Chamaemyidae. Species of this
family have larvae which prey on aphids (Aphidoidea) or mealybugs (Pseudococcidae)
infesting various host plants (Tanasijtshuk 1986). For unknown reasons representatives of
Chamaemyiidae were found to be unusually diverse in sandy habitats under study. This species

218



richness (and also abundance) can possibly be explained by a reduction of competitive
parasitoid Hymenoptera in colonies of aphids on young plants emerging on sand in spring every
year. However, this is only a hypothesis not supported by rearing data.

As in the previous studies on sand-inhabiting flies (see references above) this contribution
also has shown that the insular glacial sand habitats (including those in sand-pits) act as
important refugia for the sand-loving fauna as demonstrated recently by Rohacek (2020). We
believe that the accumulating information on dipterous assemblages forming an important
component of this (in Silesia) unusual and extreme ecosystem may help to better evaluate
processes of postglacial evolution of psammophilous insects on the southernmost limits of the
Pleistocene glaciation in this region.
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Nové a zajimavé nalezy dvouk¥idlych (Diptera) na loZiskach glacialnich piska ve Slezsku
(SV Ceské republiky). Cast 3 — Acalyptratae 2

Studie prezentuje dalsi zajimavé nalezy celkem 28 druhui akalyptratnich much z ¢eledi Lochaeidae (1 druh),
Lauxaniidae (2 druhy), Chamaemyiidae (9 druhi), Agromyzidae (16 druhu) a Opomyzidae (1 druh)
zaznamenanych pti vyzkumu fauny dvoukiidlych na piscich ledovcového piivodu v éeském Slezsku. Z nich 25 je
poprvé hlaeno z tohoto tizemi, 15 je novych pro tizemi Moravy a 11 z nich je také novych pro tzemi celé Ceské
Republiky. Sest druhti (Lauxaniidae 1, Agromyzidae 5) je poprvé zaznamenano pro tizemi Polska. Nalez druhu
Leucopis cerasiphila Gomolitzkaja & Tanasijtshuk, 1986 v piskovné Kolnovice je dokonce prvnim na evropském
kontinentu; tento druh byl dosud znam jen ze Stfedni Asie. Je diskutovana a hodnocena afinita vSech prezento-
vanych druhii k pis¢itym biotopiim. Zadny z nich sice neni psamobiontni ale 8 druhti je klasifikovano jako
psamofilni nebo alespon pravdépodobné psamofilni, viz Minettia longiseta (Loew, 1847) (Lauxaniidae), Leucopis
kaszabi Tanasijtshuk, 1970 (Chamaemyiidae), Cerodontha (Xenophytomyza) leptophallus Papp, 2016, Hexomyza
sarothamni (Hendel, 1923), Liriomyza dracunculi Hering, 1932, L. latigenis (Hendel, 1920), L. yasumatsui
Sasakawa, 1972 (Agromyzidae) a Geomyza subnigra Drake, 1992 (Opomyzidae). RovnéZ je diskutovana enormné
vysoka diverzita zéastupct Celedi Chamaemyiidae, kterych bylo na glacidlnich piscich ve Slezsku zjisténo
neuvéfitelnych 26 druhti.
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