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Abstract. The results of a five-year study on hover flies (Diptera: Syrphidae) of the saline habitats
of the Polish coast are reported. During study seasons (1999-2003), in twelve localities representing
beaches and coastal brackish habitats, 56 species of these flies were collected. Among them, 43 are
new to these areas. The dominance structure of syrphid communities, their phenology and abun-
dance in the saline habitats are characterized.
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INTRODUCTION

The Syrphidae is a large family, which belongs to the higher Brachycera and occurs almost
all over the world. They are absent only from Antarctica and subantarctic islands. Hover
flies are divided into three subfamilies (Syrphinae, Microdontinaec and Eristalinae) and
about 6000 species have been described, so far (THoMsoN & ROTHERAY 1998). In Poland,
there are only 370 species known (Soszynskr 1991).

Most larvae of hover flies are terrestrial, however typical aquatic larvae belong to the
tribe Eristalini and they are mostly connected with fresh water. The seashore is not a suit-
able habitat for Syrphidae, but some hover flies are able to adapt to the fluctuations of salin-
ity. For example, preimaginal stadium of Eristalinus aeneus, Eristalis abusive and Eristalis
tenax may occur on salt marsh shores, whereas Lejops vittata is associated with Scirpus
maritimus, growing in marshes (DOLEZIL & RozkoSNY 1997).
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In Poland, we know a little about Syrphidae of the saline habitats. SzADZIEWSKI
(1983), investigating Diptera of these areas, found 25 species. 21 were collected in inland
saline areas, and 16 in coastal brackish ones. Only two species were noticed on beaches of
the Baltic Sea. All of these species were haloxenes, i.e. species, which occur and develop
more often and more numerously in specific non-saline habitats than in saline ones. As his
research was carried out almost 25 years ago, I wanted to study the current condition of
syrphid fauna of beaches and coastal brackish areas of the Polish coast.
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MATERIAL AND METHODS

Material was collected in twelve localities, different in sizes. Ten of them represented
marine habitats of the western and eastern sections of the Polish Baltic coast. On the eastern
section, localities were situated near the Gulf of Gdansk [Gdynia - Wzgorze éwigtego Mak-
symiliana, Gdynia - Redlowo, Gdynia - Orlowo (UTM: CF44), Sopot, Gdansk - Jelitkowo,
Gdansk - Brzezno (UTM: CF43)], as beyond the Gulf of Gdansk [Wladyslawowo (UTM:
CF37), Jastrz¢bia Gora (UTM: CF27), Stegna (UTM: CF72)]. On the western section, flies
were caught in Mig¢dzyzdroje on the Pomeranian Bay (UTM: W 67).

On beaches, flies were collected near the cliffs and in the supralittoral and epilittoral
zones. The cliff situated near Gdynia has its bottom part overgrown with Tussilago farfara,
Cirsum arvense and Hippohae rhamnoides, whereas that near Wladyslawowo - with Achil-
lea millefolium, Festuca rubra, Rumex acetosella, Trifolium campestre and Sedum acre.
The beaches adjacent to the Gulf of Gdansk, Hel Peninsula and the Pomeranian Bay are flat
and sandy. Their grey dune zones are overgrown with Rosa rugosa, Salix arenaria and
Salix daphnoides (HERBICH et al. 1997).

Gdansk - Gorki Wschodnie, representing a brackish area of the coastal type, is situated
at the mouth ofthe Wisla amiala River. Flies were collected in bulrushes, brackish marshes
and brackish meadows. These areas were overgrown with such halophytes as for example
Aster tripolium, Triglochin maritimum, Glaux maritima, Artriplex hastatum var. salinarium
and Elymus arenarius.

In the Bay of Puck, flies were caught in brackish marshes and meadows along the wa-
terside. The bay banks were covered with Phragmites communis, whereas the meadows
were overgrown with Triglochin maritimum, Atriplex hastatum var. salinum, Aster
tripolium, Glaux maritima and Spergularia salina (SZADZffiwSKI 1983).

Hover flies were collected from the beginning of April to the end of October, in the
years 1999-2003. Material was collected once or twice a week by sweeping (using an en-
tomological net), under soils, plants overgrowing dunes and cliffs, and in halophyte com-
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munities growing near the saline water reservoirs. All specimens are stored a “pin collec-
tion” and the material contained 525 imagines.

To describe the dominance structure of communities, a dominance index (D) was used
(Durska 2001):

D =nINX100%
where:
n = the abundance of a given species
N = the accumulated abundance of all syrphid species.

The dominance index (D) classified the species into four classes:
eudominants (over 15.0% of whole collection);
dominants (from 5.1% to 15.0%);
subdominants (from 1.1% to 5.0%);
accessory species (up to 1.0%).

All hover flies were collected by the author; the material collected in 1999-2001 were
identified by Boguslaw Soszynski, others (2002-2003) - by the author.

RESULTS AND DISCUSSION
I. Systematic review of species
Subfamily Syrphinae
Dasysyrphus albostriatus (F allén, 1817)

Material examined
Ici, 18, Gdynia - Wzgorze &w. Maksymiliana, 15.09.2000; 1$, Gdynia - Wzgbrze aw.
Maksymiliana, 3.07.2003.

Distributon, ecology
Europe; the former USSR; Asia: Mongolia and Japan (PEck 1988). In Poland, this spe-
cies is very common and occurs from May to September (BANKOWSKA 1963).

Dasysyrphus hilaris (Z etterstedt, 1843)

Material examined
2CC, Gdynia - Wzgorze ;,w. Maksymiliana, 13.06.2001.

Distribution, ecology

Europe; former USSR: Central European territory, East Siberia and Far East; Asia:
Mongolia (PECK 1988). In Poland, this species occurs from May to July and it is known in
Pomerania, Silesia (BANKOowsKA 1963), Sudety and Bieszczady (BANkKowska 1971).
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Dasysyrphus lunulatus (M eigen, 1822)

Material examined
1$, Gdansk - Gorki Wschodnie, 28.07.2003.

Distribution, ecology

Europe; former USSR: Central and South European territory, Transcaucasus, East and
West Siberia, Far East; Asia: Mongolia, Japan, China; Nearctic Region (Peck 1988). In
Poland, the species is observed from April to August, and noticed in Tatra Mts., Sudety,
Bieszczady, Silesia and Pomerania (BANKOWSKA 1963, 1971).

Dasysyrphus tricinctus (FalléN, 1817)

Material examined
1¢, Gdynia - Wzgdrze aw. Maksymiliana, 15.09.2000; 2$$, Gdynia - Wzgbrze aw.
Maksymiliana, 18.06.2001.

Distribution, ecology

Europe; former USSR: North, Central and South European territory, Transcaucasus,
Middle Asia, East and West Siberia, Far East; Asia: Mongolia and Japan (Peck 1988). The
species is very common in Poland (BANKOWSKA 1971).

Didea alneti (FALLEN, 1817)

Material examined
1¢, Gdynia - Wzgodrze aw. Maksymiliana, 16.08.2001; 1<?, Mi¢dzyzdroje, 4.08.2003.

Distribution, ecology

Europe; former USSR: North, Central and South European territory, Kazakhstan, Mid-
dle Asia, West and East Siberia, Far East; Asia: Mongolia, Korea, Japan; Nearctic Region
(PECK 1988). In Poland, D. alneti occurs from May to September, and is known in Pomera-
nia, Nida Valley, Sudety, Bieszczady and Tatra Mts. (BANkowsKka 1971). This species was
collected in dune zones of beaches in Sweden (ARDO 1957).

Episyrphus balteatus (De G eer, 1776)

Material examined

1$, Gdynia - Wzgérze dw. Maksymiliana, 1.09.1999; 2CC, Gdynia - Wzgorze Sw.
Maksymiliana, 3.09.1999; 7<?<?, 1$, Gdynia - Wzgoérze aw. Maksymiliana, 19.05.2000;
328, Gdynia - Wzgoérze aw. Maksymiliana, 7.07.2000; 1$, 3$$, Gdansk - Jelitkowo,
8.07.2000; 3$S, Wladyslawowo, 25.07.2000; 6c¢?7<?, Wladyslawowo, 26.07.2000; 5<?<?,
Wladyslawowo, 27.07.2000; le?, 28§, Gdynia - Wzgdrze aw. Maksymiliana, 1.08.2000;
2,2(2, 9% $, Gdynia - Wzgdrze aw. Maksymiliana, 18.08.2000; 2<2c?, 1$» Gdynia - Wzg6-
rze aw. Maksymiliana, 15.09.2000; 3$2> Gdynia - Wzgoérze aw. Maksymiliana, 18.06.
2001; le?, 282> Gdynia - Wzgorze aw. Maksymiliana, 10.08.2001; le?, 1$, Gdynia -
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- Wzgbrze aw. Maksymiliana, 16.08.2001; 3$$, Gdansk - Gorki Wschodnie, 17.06.2002;
1C, Gdynia - Wzgorze aw. Maksymiliana, 4.07.2002; 3$$, Gdansk - Gérki Wschodnie,
4.07.2002; 1al Gdansk - Brzezno, 13.07.2002; 2;?;?, Gdansk - Gorki Wschodnie,
16.07.2002; 18, Sopot, 25.07.2002; le?, Gdynia - Wzgdrze aw. Maksymiliana, 25.07.2002;
2<2?, Gdynia - Orlowo, 27.07.2002; le?, Puck, 8.08.2002; 1$, Wladyslawowo, 3.09.2002;
le?, Gdynia - Wzgorze aw. Maksymiliana, 19.09.2002; 5CC, Gdynia - Wzgoérze aw. Mak-
symiliana, 3.07.2003; 1$, Puck, 7.07.2003; 26<?<?, 13?$, Gdansk - Gorki Wschodnie,
28.07.2003; /<8<§ 1?, Sopot, 29.07.2003; 3c?<?, Gdynia - Wzgbérze aw. Maksymiliana,
30.07.2003; 13, Mi¢dzyzdroje, 4.08.2003; 1C, Gdansk - Gorki Wschodnie, 5.08.2003; le?,
2C$, Micdzyzdroje, 5.08.2003; 2;%?, 2CC, Mig¢dzyzdroje, 6.08.2003; 13, Mig¢dzyzdroje,
7.08.2003; 1?, Puck, 22.08.2003; 183, Puck, 25.09.2003.

Distribution, ecology

Europe; ali parts of former USSR; Asia: Afghanistan, Mongolia, China, Japan; North
Africa: Algeria, Egypt; Azores; Canary Islands; Oriental Region and Australia (PECk
1988). In Poland, the species is very common and occurs from April to October
(BANKOwsKA 1963). E. balteatus was collected in dune zones of beaches in Denmark
(ARDO 1957), and on salt marshes in Ireland (HEALY 1975).

Melangyna (Melangyna) umbellatarum (FABRICIUS, 1794)

Material examined
1C, Gdynia - Wzgérze aw. Maksymiliana. 6.09.1999.

Distribution, ecology

Europe; former USSR: North, Central and South European territory, Transcaucasus,
Middle Asia, West and East Siberia, Far East; Asia: Mongolia; Nearctic Region (PEck
1988). In Poland, this species is noticed from May to September, and occurs in Tatra Mts.,
Krakéw district, Pomerania, Silesia (BANKowskA 1963), and Bieszczady (BANKOWSKA
1971).

Melangyna (Meligramma) cincta (FALLEN, 1817)

Material examined
18, Gdynia - Wzgdrze aw. Maksymiliana, 18.08.2000; le?, Gdynia - Ortowo, 3.05.
2001.

Distribution, ecology

Europe; former USSR: North and South European territory, Transcaucasus, Far East
(Primorye Territory) (Peck 1988). In Poland, the species occurs from June to September,
and is known in Tatra Mts., Pomerania, Bialowieza Primeval Forest, Silesia (Bafikow ska
1963), Sudety, Bieszczady (Bafikow ska 1971) and Mazovia (Bafikow ska 1989). M. (Ai.)
cincta was collected in dune zones of beaches in Denmark (ArRDo 1957).
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Meliscaeva auricollis (M eigen, 1822)

Material examined
2<?6\ Wladyslawowo, 5.07.2001; 1$, Gdansk - Gorki Wschodnie, 16.07.2002.

Distribution, ecology

Europe; former USSR: North, Central and South European territory, Transcaucasus,
Middle East; North Africa: Morocco; Canary Islands (PEck 1988). In Poland, this species is
collected from April to August, and occurs in Pomerania, Warsaw district, Tatra Mts.
(BANKOWSKA 1963), and Bieszczady (BARkowska 1971).

Metasyrphus (Metasyrphus) corollae (FABRICIUS, 1794)

Material examined

3<2%?, Gdansk - Jelitkowo, 8.07.2000; 1$, Gdansk - Gorki Wschodnie, 9.07.2000;
3CC, Wladyslawowo, 25.07.2000; 1<?, Sopot, 6.07.2002; 2$$, Gdansk - Gérki Wschod-
nie, 24.07.2002; 3$$, Gdansk - Gorki Wschodnie, 28.07.2003.

Distribution, ecology

All parts of Europe and former USSR; Asia: Iran, Mongolia, North China, Japan; North
Africa: Morocco, Algeria, Tunisia, Egypt; Oriental Region and Tasmania (PEck 1988). The
species is very common in Poland, and occurs from April to September (BANkowska 1963). It
was collected in saline habitats of Poland: in M*twy near Inowroclaw, Ciechocinek, Alek-
sandréow Kujawski, Gdansk - Gorki Wschodnie, the Gulf of Puck and the Gulf of Gdansk
(Szapziewsk1 1983). Al. (Al) corollae was caught in dune zones of beaches in Denmark
(ArRDO 1957) and on beaches of the Bulgarian Black Sea coast (BESovskr1 1972).

Metasyrphus (Metasyrphus) latifasciatus (M ACQUART, 1829)

Material examined
1<J, Gdafisk - Goérki Wschodnie, 24.07.2002; 3c¢?<?, Wladyslawowo, 5.06.2003.

Distribution, ecology

All parts of Europe and former USSR; Asia: Syria, Afghanistan, Mongolia; Nearctic
and Oriental Region (PECK 1988). In Poland, this species is noticed from April to Septem-
ber, and occurs in Pomerania, Silesia, Tatra Mts., Tuchola Forest and Kampinos Primeval
Forest (Bankowska 1963). Ai. (Ai.) latifasciatus was collected on the European beaches
(BRAUNS 1959) and on salt marshes in Ireland (HEaLY 1975).

Metasyrphus (Metasyrphus) nitens (ZETTERSTEDT, 1843)

Material examined
18, Gdynia - Wzgérze aw. Maksymiliana, 3.09.1999.
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Distribution, ecology

All parts of Europe and former USSR; Asia: Afghanistan, Mongolia, Korea and Japan
(PEck 1988). In Poland, the species occurs from April to September, and is known in
Pomerania, Kampinos Primeval Forest, Nida Valley and Tatra Mts. (BANKOWsSKA 1963).

Parasyrphus nigritarsis (Z etterstedt, 1843)

Material examined
14\ 3?8, Gdansk - Gorki Wschodnie, 24.07.2002.

Distribution, ecology

Europe; former USSR: North and Central European territory, Transcaucasus, Middle
Asia, West and East Siberia, Far East; Asia: Mongolia, Japan; Nearctic Region (PECk
1988). In Poland, this species is observed from May to September and occurs in Pomerania
(BANKOWSKA 1963).

Scaeva pyrastri (LINNAEUS, 1758)

Material examined
1?7, Wladyslawowo, 24.07.2000; 1<?, 2CC, Gdansk - Gorki Wschodnie, 28.07.2003;
1C, Gdynia - Wzgbrze Sw. Maksymiliana, 30.07.2003.

Distribution, ecology

Europe, former USSR: from Petersburg region to Transcaucasus, Kazakhstan, Middle
Asia, West and East Siberia, Far East; Asia: Afghanistan, Mongolia, North China, Japan;
North Africa: Algeria, Egypt; Madeira; Canary Islands; Nearctic Region (PEck 1988). The
species is very common in Poland and occurs from May to October (BANkowska 1963). In
saline habitats, S. pyrastri was collected in M"twy near Inowroclaw, Ciechocinek and the
Gulf of Puck (Szapziewskr 1983). It was caught in dune zones of beaches in Denmark and
Sweden (ARDO 1957), on beaches of the Bulgarian Black Sea coast (BESovski 1972,
1975), and on salt marshes in Ireland (HEaLYy 1975).

Scaeva selenitica (MEIGEN, 1822)

Material examined
1C, Gdansk - Jelitkowo, 8.07.2000; 1$, Jastrz¢bia Gora, 15.07.2003.

Distribution, ecology

Europe, former USSR: from Petersburg region to Transcaucasus, Middle Asia, West
and East Siberia; Asia: Far East, Afghanistan, Mongolia, China; Madeira; Oriental Region
(PEck 1988). In Poland, the species is very common and observed from May to October
(BANKOWSKA 1963).
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Sphaerophoria loewi ZETTERSTEDT, 1843

Material examined
le?, Gdansk - Gorki Wschodnie, 16.07.2002.

Distribution, ecology

Europe; former USSR: North and Central European territory, Kazakhstan, Middle
Asia; Asia: Mongolia (PEck 1988). In Poland, this species is known in Pomerania, and
noticed from May to July (BARkowska 1963). In saline habitats, S. loewi was collected in
Gdarfisk - Gorki Wschodnie and Uznam Island (Szapziewski 1983).

Sphaerophoria menthastri (LINNAEUS, 1758)

Material examined
18¢?c?, 3CC, Gdansk - Goérki Wschodnie, 4.07.2002.

Distribution, ecology

All parts of Europe; former USSR: North, Central and South European territory, Tran-
scaucasus, Kazakhstan, Middle Asia, West and East Siberia, Far East; Asia: Mongolia,
China, Japan; North Africa: Morocco, Egypt; Azores; Canary Islands (PEck 1988). In Po-
land, this species is very common and occurs from May to August (BANKOWSKA 1963). 5.
menthastri was collected in dune zones of beaches in Denmark (A rdé 1957), on beaches in
France (TSACAS 1959), and on salt marshes in Ireland (HEALY 1975).

Sphaerophoria rueppellii (W iedemann, 1830)

Material examined
1<5, Gdansk - Gorki Wschodnie, 16.07.2002; 1$, Gdansk - Gorki Wschodnie,
9.07.2003; 2$C, Mi¢dzyzdroje, 4.08.2003.

Distribution, ecology

Europe; former USSR: from Estonia to Transcaucasus, Kazakhstan, Middle Asia, West
and East Siberia, Far East; Asia: Syria, Afghanistan, Mongolia, China, Korea; North Africa:
Algeria, Egypt; Canary Islands (PECK 1988). In Poland, this species is observed from May
to August and known in Tatra Mts., Pomerania, S"cz and Warsaw districts (BANKOWSKA
1963). In saline habitats, S. rueppellii was collected in M~ twy near Inowroclaw, Janikowo,
Ciechocinek, Aleksandrow Kujawski and Gdansk - Gorki Wschodnie (Szapziewski 1983).
It was also caught on beaches of the Bulgarian Black Sea coast (BESovsk1 1972).

Sphaerophoria scripta (Linnacus, 1758)

Material examined

2$?, Wladyslawowo, 24.07.2000; 2CC, Wladyslawowo, 25.07.2000; 1e?, 1$, Gdynia
- Wzgbrze aw. Maksymiliana, 18.08.2000; 138, Gdansk - Gorki Wschodnie, 20.08.2000;
2(?c?, 1C, Gdynia - Wzgorze aw. Maksymiliana, 7.06.2001; 1C, Puck, 28.06.2001; 18,
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Wladyslawowo, 3.07.2001; 1$, Wladyslawowo, 5.07.2001; 2<?¢?, 1$, Gdynia - Wzgbrze
Sw. Maksymiliana, 16.08.2001; 2(?c?, 2$?, Wladyslawowo, 25.06.2002; 7<2?, 7$$,

Gdansk - Gorki Wschodnie, 4.07.2002; Stegna, 10.07.2002; le?, Gdansk - Gorki
Wschodnie, 16.07.2002; 1%, Gdansk - Gorki Wschodnie, 24.07.2002; 18, Gdynia - Orlo-
wo, 27.07.2002; 2$$, Puck, 8.08.2002; Gdynia - Wzgoérze aw. Maksymiliana,

30.07.2003; 2$$, Miqdzyzdroje, 4.08.2003; 2CC, Miqdzyzdroje, 5.08.2003; 2$$, Mig-
dzyzdroje, 6.08.2003; 1$, Migdzyzdroje, 7.08.2003; 5$¢?, Puck, 22.08.2003.

Distribution, ecology

Europe; former USSR: from Kola Peninsula to Transcaucasus, Kazakhstan, Middle
Asia, West and East Siberia, Far East; Asia: Syria, Afghanistan, Mongolia; North Africa:
Morocco, Algeria, Tunisia, Egypt; Azores; Madeira; Canary Islands; Nearctic and Oriental
Regions (PEck 1988). In Poland, this species is very common and observed from May to
September (BANKowskA 1963). In saline habitats, it was collected in M"twy near Inowro-
claw, Janikowo, Ciechocinek, Aleksandrow Kujawski and Gdansk - Gorki Wschodnie
(Szapziewski 1983). S. scripta was caught in dune zones of beaches in Norway, Denmark
and Sweden (Ardo 1957), and on beaches of the Bulgarian Black Sea coast (BESovsKi
1972, 1975).

Sphaerophoria taeniata (M eigen, 1822)

Material examined
1$, Gdynia - Wzgorze Sw. Maksymiliana, 19.05.2000; 1$, Gdynia - Wzgorze aw.
Maksymiliana, 31.08.2001; 1$, Puck, 4.09.2001.

Distribution, ecology

Europe; former USSR: North, Central and South European territory, Middle Asia, West
and East Siberia, Far East; Asia: Mongolia, China, Japan; Canary Islands (PEck 1988). The
species is common in Poland (PEck 1988).

Syrphus ribesii (LINNAEUS, 1758)

Material examined

1$, Gdynia - Wzgorze aw. Maksymiliana, 3.09.1999; 18, Gdynia - Wzgorze aw. Mak-
symiliana, 19.05.2000; 1%, Gdansk - Jelitkowo, 8.07.2000; 1%, Gdynia - Wzgorze aw.
Maksymiliana, 18.08.2000; 18, Gdynia - Wzgdrze aw. Maksymiliana, 15.09.2000; 2??,
Gdynia - Wzgorze aw. Maksymiliana, 16.08.2001; 1$, Gdynia - Redlowo, 14.05.2002; 1$,
Jastrzgbia Gora, 22-23.05.2003; 13, Gdansk - Gorki Wschodnie, 28.07.2003; 1$, Mig-
dzyzdroje, 4.08.2003; 1$, Miqdzyzdroje, 6.08.03.

Distribution, ecology

Europe; former USSR: from Kola Peninsula to Transcaucasus, Kazakhstan, Middle
Asia, West and East Siberia, Far East; Asia: Afghanistan, Mongolia, Japan; Nearctic Re-
gion (PEck 1988). The species is common in Poland and occurs from April to September
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(Bankowska 1963). It was noticed in localities adjacent to the Gulf of Gdansk
(SzapziEwsk1l 1983) and on beaches in France (Tsacas 1959).

Syrphus torvus O sten-Sacken, 1875

Material examined

1C, Gdynia - Wzgorze Sw. Maksymiliana, 22.09.2000; le?, Gdynia - Wzgorze Sw. Mak-
symiliana, 4.05.2001 ; le?, 1C, Gdynia - Wzgorze aw. Maksymiliana, 16.08.2001; 18, Gdynia -
Wzgérze Sw. Maksymiliana, 31.08.2001; le?, Sopot, 6.07.2002; le?, Gdansk - Gorki Wschod-
nie, 24.07.2002; 2$$, Wladyslawowo, 3.09.2002; le?, Puck, 7.07.2003; le?, Miqdzyzdroje,
5.08.2003.

Distribution, ecology

Europe; former USSR: from Petersburg region to Transcaucasus, Kazakhstan, West
and East Siberia, Far East; Asia: Mongolia, China, Japan; Nearctic and Oriental Regions
(PECK 1988). In Poland, this species is common and observed from April to September
(BaNkowskA 1971). S. torvus was collected in dune zones of beaches in Denmark (ArRDO
1957).

Syrphus vitripennis MEIGEN, 1822

Material examined

1C, Sopot, 25.08.1999; 1%, Gdynia - Wzgdrze Sw. Maksymiliana, 1.09.1999; 3$C,
Gdynia - Wzgbrze Sw. Maksymiliana, 6.09.1999; 5(?(?, Wladyslawowo, 26.07.2000; 3(?7<?,
Wiladyslawowo, 27.07.2000; 2CC, Gdynia - Wzgérze aw. Maksymiliana, 18.08.2000;
5C$, Gdynia - Wzgbrze aw. Maksymiliana, 15.09.2000; 2$$, Gdynia - Wzgorze aw.
Maksymiliana, 22.09.2000; le?, Gdansk - Gorki Wschodnie, 24.07.2002.

Distribution, ecology

Europe; former USSR: from Kola Peninsula to Transcaucasus, Middle Asia, Siberia
and Far Fast; Asia: Mongolia, Iran, Afghanistan, Japan; Nearctic and Oriental Regions
(PEck 1988). The species is common in Poland and observed from April to September
(Bafikowska 1963). S. vitripennis was collected in dune zones of beaches in France (Tsa-
CAS 1959).

Baccha elongata (FABRICIUS, 1775)

Material examined
1%, Gdynia - Wzgbrze aw. Maksymiliana, 3.07.2003; 2$C, Gdynia - Wzgorze aw.
Maksymiliana, 19.08.2003.

Distribution, ecology
Europe; former USSR: from Petersburg region to Transcaucasus; Nearctic Region
(PECK 1988). B. elongata is common in Poland, and noticed from May to October (BAN-
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Chrysotoxum cautum (HARRIS, [1776])

Material examined
1$, Wladyslawowo, 5.06.2003.

Distribution, ecology

Europe; former USSR: from Petersburg region to Transcaucasus, Kazakhstan, Middle
Asia, West Siberia (Altaj) (PECK 1988). In Poland, the species occurs from May to Septem-
ber and is known in Pomerania and Nida Valley (Bankowska 1963).

Melanostoma mellinum (LINNAEUS, 1758)

Material examined

1(5, 18, Puck, 4.09.2001; 1(5, Gdynia - Orlowo, 27.07.2002; 1$, Sopot, 1.09.2002; 1(5,
Wiladyslawowo, 5.06.2003; 1<5, Miqdzyzdroje, 5.08.2003; 1(5, Puck, 22.08.2003; 5<5<5,
1C, Puck, 25.09.2003.

Distribution, ecology

All parts Europe and former USSR; Asia: Mongolia, Iran, Afghanistan, Japan; North
Africa: Morocco; Madeira; Canary Island; Nearctic Region (PEck 1988). The species is
common in Poland and occurs from June to October (BANkowska 1963). It was collected
in inland saline habitats, i.e. M*twy near Inowroclaw, Ciechocinek and Aleksandrow Ku-
jawski (Szapziewsk1 1983). M. mellinum was caught on beaches in Sweden (ARDO 1957),
on the Bulgarian Black Sea coast (BESovsk1 1972, 1975) and on meadows, extending along
the coast of north Norway (DAHL 1968).

Melanostoma scalare (FABRICIUS, 1794)

Material examined

1(5, 2CC, Gdynia - Orlowo, 24.07.1999; 2<5<5, Wladyslawowo, 27.07.2000; 1$, Puck,
28.08.2000; 1(5, Wladyslawowo, 25.07.2000; 1?, Gdynia - Orlowo, 12.05.2001; 2(5(5,
4CC, Gdynia - Wzgorze aw. Maksymiliana, 10.08.2001; 1C, Gdynia - Wzg6rze aw. Mak-
symiliana, 16.08.2001; 1C, Gdansk - Gorki Wschodnie, 4.07.2002; 1<5, 1%, Puck,
22.08.2003.

Distribution, ecology

Europe; former USSR: from Petersburg region to Transcaucasus, Kazakhstan, Middle
Asia, West and East Siberia and Far East; Asia: Mongolia, Afghanistan, China (Seczuan,
East Tibet), Japan; Afrotropical and Oriental Regions (PEck 1988). In Poland, this species
occurs from May to October and it is known in Pomerania, Warsaw district, Bialowieza
Primeval Forest and Bieszczady (BANkowska 1971). M. scalare was collected on mead-
ows of the cost in north Norway (DAHL 1968).
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Xanthandrus comtus (HARRIS, [1780])

Material examined
1$, Gdynia - Wzgdrze Sw. Maksymiliana, 13.06.2001; le?, Puck, 22.08.2003.

Distribution, ecology

Europe; former USSR: from Petersburg region to Transcaucasus, Kazakhstan, West
and East Siberia, Far East; Asia: Mongolia, Korea, Japan; Oriental Region (PEck 1988). In
Poland, the species is common and collected from June to October BaNkowska 1971). X
comtus was caught on beaches near Roscoff (France) (Tsacas 1959), and on the Bulgarian
Black Sea coast (BEsovsk1 1975).

Platycheirus albimanus (FABRICIUS, 1781)

Material examined
1?, Puck, 28.06.2000.

Distribution, ecology

Europe; former USSR: from Kola Peninsula to Transcaucasus, Kazakhstan, Middle
Asia, West and East Siberia and Far East; Asia: Mongolia; Nearctic and Oriental Re-
gions (PEck 1988). The species is common in Poland and noticed from April to September
(BANKOWSKA 1963).

Platycheirus angustatus (Z etterstedt, 1843)

Material examined
le?, 12» Wladyslawowo, 25.07.2000; 3;7<?, Gdynia - Wzgoérze aw. Maksymiliana,
4.07.2002; 3c?c? Gdansk - Gorki Wschodnie, 4.07.2002; 1e?, 12, Puck, 25.09.2003.

Distribution, ecology

Europe; former USSR: North, Central and South European territory, Middle Asia, West
and East Siberia, Far East; Asia: Mongolia, Japan; Nearctic Region (PECK 1988), In Poland,
this species occurs from May to September, and it is known in Skiemiewice district
(BaANKOWsKA 1963). P. angustatus was collected in saline habitats by BRauns (1959).

Platycheirus clypeatus (M eigen, 1822)

Material examined

422» Gdynia - Orlowo, 24.07.1999; 322» Gdynia - Wzgérze aw. Maksymiliana,
19.05.2000; 722» Wladyslawowo, 23.07.2000; 12, Gdansk - Gorki Wschodnie,
23.07.2000; 12, Puck, 28.08.2000; 12, Gdansk - Gorki Wschodnie, 20.08.2000; 1<?, 12»
Puck, 4.09.2001; 12, Wladyslawowo, 25.06.2002; 12, Stegna, 10.07.2002; 5<S8d, Puck,
25.09.2003.
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Distribution, ecology

Europe; former USSR: from Petersburg region to South European territory, Transcau-
casus, Middle Asia, West and East Siberia and Far East; Asia: Mongolia, Japan and Af-
ghanistan; Nearctic Region (PEcx 1988). The species is common in Poland and noticed
from May to September (BANKowskA 1963). In saline habitats in Poland, it was collected
in Gdansk - Gorki Wschodnie and the Gulf of Puck (Szapziewskr 1983). P. clypeatus was
caught on beaches in Norway, Sweden (ArRDO 1957) and on salt marshes in Ireland (HEALY
1975).

Platycheirus fulviventris (MACQUART, 1829)

Material examined
le?, Puck, 22.08.2003.

Distribution, ecology

Europe; former USSR: Central and South European territory, Middle Asia and Far
East; Asia: Mongolia (PEck 1988). In Poland, this species occurs from June to September
and it is known in Pomerania, Bialowieza Primeval Forest and south part of the country
(BANKOWSKA 1963). P. fulviventris was collected on beaches of the Bulgarian Black Sea
coast (BESovsk1 1972).

Platycheirus peltatus (M eigen, 1822)

Material examined

1$, Puck, 8.08.2000; 3$$, Wladyslawowo, 25.06.2002; 3CC, Gdansk - Gorki
Wschodnie, 4.07.2002; 2$$, Gdynia - Wzgorze aw. Maksymiliana, 17.07.2002; 1(?,
Gdynia - Wzgbérze Sw. Maksymiliana, 15.08.2002; le?, Puck, 22.08.2003; 3?$, Puck,
25.09.2003.

Distribution, ecology

All parts of Europe; former USSR: North and Central European territory, Transcauca-
sus, Middle Asia, West and East Siberia, Far East; Asia: Mongolia, Japan; Nearctic Region
(PEck 1988). The species is common in Poland and noticed from May to September
(BANkowskA 1963). In saline habitats, it was collected in Janikowo and the Gulf of Puck
(Szapziewsk1 1983). P. peltatus was caught on the meadows of the coast in north Norway
(DAHL 1968).

Platycheirus scutatus (M eigen, 1822)

Material examined

1C, Gdynia - Wzgorze Sw. Maksymiliana, 3.09.1999; 1C, Gdynia - Wzgorze aw. Mak-
symiliana, 6.09.1999; 18, Gdynia - Wzgorze aw. Maksymiliana, 15.09.2000; le?, 18,
Puck, 7.07.2003.
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Distribution, ecology

Europe; former USSR: North and Central European territory, Transcaucasus, Middle
Asia, West and East Siberia, Far East; Asia: Mongolia, Japan, Afghanistan; Nearctic Re-
gion (PEck 1988). This species is common in Poland and observed from July to September
(BARKOWSKA 1963).

Subfamily Eristalinae
Cheilosia canicularis (Panzer, [1801])

Material examined
le?, Gdynia - Wzgorze aw. Maksymiliana, 16.08.2001.

Distribution, ecology
Europe; former USSR: North European territory, Transcaucasus, West and East Sibe-
ria, Far East; Asia: Japan (PEck 1988). In Poland, the species is observed from July to

September and is known in Pomerania, Silesia, Sudety, Bieszczady and Tatra Mts.
(BANKOwsKA 1971).

Cheilosia chrysocoma (M eigen, 1822)

Material examined

1(?<?, Gdansk - Jelitkowo, 3.05.2002; 18, Gdynia - Wzgorze Sw. Maksymiliana,
8.05.2002; 1CC, Gdynia - Wzgoérze aw. Maksymiliana, 3.07.2003.

Distribution, ecology
Europe; former USSR: North and Central European territory, West and East Sibe-
ria (PEck 1988). In Poland, the species is known in Bieszczady (BaANkowska 1971).

Cheilosiafrontalis LOEW, 1857

Material examined
le?, 13, Sopot, 1.05.2002.

Distribution, ecology

Europe; former USSR: North and Central European territory (PEck 1988). In Poland,
this species is observed from April to July and noticed in Pomerania, Silesia, Krakow
district, Bialowieza Primeval Forest (BANkowska 1963) and Bieszczady (BANKOWSKA
1971).

Cheilosia melanopa (Z etterstedt, 1843)

Material examined
18, Gdynia - Wzgorze aw. Maksymiliana, 4.10.2002.
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Distribution, ecology
Europe; former USSR: North European territory (PEck 1988). In Poland, the species
occurs from April to July (BARKowska 1963).

Cheilosia mutabilis (Fallé¢N, 1817)

Material examined
1?7, Wladyslawowo, 25.07.2000; 1$, Wladyslawowo, 25.06.2002.

Distribution, ecology

Europe; former USSR: from Arkhangielsk region to Transcaucasus, West and East Si-
beria (PECK 1988). In Poland, the species is caught from April to September and is known
in Pomerania, Mazovia, Bieszczady and Tatra Mts. (BANKOWSKA 1971). Ch. mutabilis was
collected on beaches of the North Sea (KArL 1930) and in dune zone of the coast in Swe-
den (ARDO 1957). It is recognized as xerophilous species (KARL 1930).

Cheilosia pagana (MEIGEN, 1822)

Material examined

1C, Gdynia - Wzgorze aw. Maksymiliana, 18.06.2000; le?, 1$, Sopot, 1.05.2002;
7.c?, 8CC, Gdansk - Jelitkowo, 3.05.2002; 1C, Wladyslawowo, 25.06.2002; 1C, Sopot,
6.07.2002; 1;\ 3?$, Puck, 8.05.2003; 1$, Wladyslawowo, 5.06.2003.

Distribution, ecology

Europe; former USSR: from Solovets Islands to Transcaucasus, West and East Siberia,
Far East; Asia: Mongolia; Nearctic Region (PEck 1988). This species is common in Poland
and occurs from April to September (BANKowska 1963).

Cheilosia variabilis (PANZER, [1798])

Material examined
1$, Gdynia - Wzgorze aw. Maksymiliana, 13.06.2001; 1$, Gdynia - Wzgorze aw.
Maksymiliana, 31.05.2002.

Distribution, ecology

Europe; former USSR: North, Central and South European territory, Middle Asia and
West Siberia (PEck 1988). The species is common in Poland and observed from May to
September (BANKOwsKA 1963).

Cheilosia vulpina (MEIGEN, 1822)

Material examined
18, Gdynia - Wzgérze aw. Maksymiliana, 13.06.2001; 1$, Gdynia - Redlowo,
31.05.2002.
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Distribution, ecology

Europe; former USSR: Central and South European territory (PEck 1988). In Poland,
this species occurs from May to August and it is noticed in Pomerania, Warsaw district,
Nida Valley, Sudety, Pieniny and Bieszczady (BANKowska 1971).

Volucella inanis (Linnaeus, 1758)

Material examined

1?, Gdynia - Wzgorze aw. Maksymiliana, 6.09.1999; 19, Gdynia - Wzgorze aw.
Maksymiliana, 18.08.2000; 1C, Gdynia - Wzgdérze aw. Maksymiliana, 30.07,2003; 18,
Gdynia - Orlowo, 6.09.2003.

Distribution, ecology

Europe; former USSR: Central and South European territory, Transcaucasus, Middle
Asia, West and East Siberia, Far East; Asia: Syria, Afghanistan, Mongolia, China (PEck
1988). In Poland, the species is collected from May to October and is known in Tatra Mts.,
Silesia (BANKowskA 1963), Sudety (BANkowska 1964), Bieszczady (BaNkowska 1971)
and Mazovia (BANKOWSKA 1989).

Volucella pellucens (LINNAEUS, 1758)

Material examined
le?, Sopot, 6.07.2002.

Distribution, ecology

Europe; former USSR: from Arkhangielsk to Transcaucasus, Kazakhstan, Middle Asia,
West and East Siberia, Far East; Asia: Mongolia, China, Korea, Japan; North Africa: Tuni-
sia; Oriental Region (PEck 1988). In Poland, V. pellucens is common and collected from
May to October (BaANKowska 1963). This species was caught in dune zones of beaches in
Sweden (Ardo 1957).

Volucella zonaria (Poda, 1761)

Material examined
2CC, Gdynia - Wzgdrze aw. Maksymiliana, 16.08.2001.

Distribution, ecology

Europe; former USSR: Central and South European territory, Transcaucasus, Middle
Asia, West Siberia and Far East; Asia: Mongolia and Iran; North Africa: Tunisia (PECK
1988). In Poland, the species is observed from May to October and occurs in Pomerania,
Tatra Mts. (BARNKowskA 1963) and Mazovia (BANKowskA 1981).
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Evistalinus (Lathyrophthalmus) aeneus (SCOPOLI, 1763)

Material examined
2¢ 9, Gdansk - Gorki Wschodnie, 18.08.2003.

Distribution, ecology
Europe; former USSR: Central and South FEuropean territory, Transcaucasus,
Kazakhstan, Middle Asia, Far East; Asia: Mongolia, China, Syria, Arabian Emirates,
Afghanistan, North Africa: Morocco, Algeria, Tunisia; Canary Islands; Nearctic,
Afrotropical and Oriental Regions; Australia; Hawaii (PECK 1988). The species is common
I in Poland and is collected from early spring to late autumn (Bankowska 1963). E. (L.)
I aeneus was collected on beaches of the Baltic, North (KArRL 1930) and Black Seas. It is
! recognized as halophilous species (BESovsk1 1975).

Eristalis (Eoseristalis) pertinax (SCOPOLI, 1763)

! Material examined
28C, Gdynia - Wzgdrze Sw. Maksymiliana, 6.09.1999; 1C, Gdynia - Wzgorze Sw.
Maksymiliana, 30.09.1999.

Distribution, ecology

Europe; former USSR: Central and South European territory, Transcaucasus (PECK
1988). In Poland, this species is observed from April to September (BaANkowska 1963)
and is known in Pomerania, Mazovia, Bialowieza Primeval Forest, Bieszczady, Sudety,
Pieniny and Tatra Mts. (BANKowska 1971).

Eristalis (Eristalis) tenax (LINNAEUS, 1758)

Material examined

Sy Gdynia - Wzgorze Sw. Maksymiliana, 18.08.1999; 1C, 3$e?, Gdynia - Wzgorze
Sw. Maksymiliana, 1.09.1999; 18, Gdynia - Wzgorze aw. Maksymiliana, 28.04.2000; le?,
Gdansk - Jelitkowo, 8.07.2000; 18, Gdynia - Wzgorze Sw. Maksymiliana, 1.08.2000; 18$,
Sopot, 6.08.2000; 1%, Gdynia - Wzgbérze Sw. Maksymiliana, 18.08.2000; le?, Gdynia -
Wzgorze aw. Maksymiliana, 15.09.2000; 2SSy Wladyslawowo, 4.07.2001; le?, 18,
Gdynia - Wzgorze aw. Maksymiliana, 10.08.2001; 1$, Gdynia - Wzgdrze aw.
Maksymiliana, 16.08.2001; 3;%?, Gdynia - Wzgdrze aw. Maksymiliana, 31.08.2001; le?,
Puck, 22.08. 2003.

Distribution, ecology

Europe; former USSR: from Kola Peninsula to Transcaucasus, from Baltic Sea to Far
East; Asia: from Turkey to Japan; North Africa; Madeira; Canary Islands; Azores. Cosmo-
politan (PEck 1988). The species is common in Poland and occurs from April to September
(BARKOWSKA 1963). E. tenax was collected in Gdansk - Gorki Wschodnie (SzADZIEWSKI
1983), in dune zones of beaches in France (Tsacas 1959) and on the Bulgarian Black Sea
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coast (BESovsk1 1973, 1975).

Helophilus (Anasimyia) lineatus (FABRICIUS, 1787)

Material examined
1$, Gdansk - Gorki Wschodnie, 8.05.2000.

Distribution, ecology
Europe; former USSR: North, Central and South European territory, West and East Si-
beria, Far East; Asia: Mongolia (PEck 1988).

Helophilus (Helophilus) parallelus (HARRIS, [1776])

Material examined
4;7¢?, Gdynia - Wzgorze aw. Maksymiliana, 16.08.2001; 1$, Gdansk - Gorki
Wschodnie, 9.07.2003.

Distribution, ecology

Europe; former USSR: Central and South European territory, Transcaucasus, Kazakh-
stan, Middle Asia, West and East Siberia, Far East; Asia: Mongolia, China, Iran, Afghani-
stan (PECK 1988).

Helophilus (Helophilus) pendulus (LINNAEUS, 1758)

Material examined

le?, Gdynia - Wzgdrze Sw. Maksymiliana, 18.08.1999; le?, Gdafisk - Gorki Wschod-
nie, 20.08.2000; le?, Gdynia - Wzgbérze aw. Maksymiliana, 16.08.2001; le?, Gdansk -
Jelitkowo, 3.05.2002; le?, 18, Puck, 7.06.2002; le?, Puck, 8.08.2002; 13, Jastrz¢bia Gora,
15.07.2003; 1e?, Gorki Wschodnie, 28.07.2003; 1e?, Puck, 22.08.2003.

Distribution, ecology

Europe; former USSR: from Kola Peninsula to Crimea, Transcaucasus, West and East
Siberia, Far East (PEck 1988). The species is common in Poland and noticed from May to
October (BANKOWSKA 1963). In saline habitats, H. (H.) pendulus was collected in Gdafisk -
Gorki Wschodnie and the Gulf of Puck (Szapziewski 1983). It was caught in dune zones
of the coast in Sweden (ArRDO 1957).

Mpyatropaflorea (Linnaeus, 1758)

Material examined
le?, Gd$n$k - Brzezno, 11.06.2000; 2CC, Gdynia - Wzgorze aw. Maksymiliana,
16.08.2001.

Distribution, ecology
Europe; former USSR: from Arkhangielsk region to Crimea, Transcaucasus, Middle
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Asia, Siberia from Ural to Southern Primorye; Asia: Afghanistan; North Africa: Algeria;
Canary Islands; Azores (PECK 1988). The species is common in Poland and occurs from
spring to late autumn (BANkKowskA 1963). Af. florea was collected on the beaches near
Roscoff (France) (Tsacas 1959), and on the Bulgarian Black Sea coast (BESovsk1 1972).

Syritta pipiens (LINNAEUS, 1758)

Material examined

1C, Gdynia - Wzgbérze aw. Maksymiliana, 30.09.1999; le?, Wladyslawowo,
23.07.2000; 1e?, Wladyslawowo, 25.07.2000; 13, Puck, 8.08.2000; le?, Puck, 28.06.2001;
1C, Gdynia - Wzgorze aw. Maksymiliana, 4.07.2002; 1$, Sopot, 6.07.2002; le?, Gdansk -
Brzezno, 13.07.2002; 2<2c?, 2$?, Puck, 8.08.2002; le?, Wladyslawowo, 5.06.2003; le?,
Puck, 7.07.2003; 24??, Mi¢dzyzdroje, 6.08.2003; 3e?c?, Puck, 22.08.2003.

Distribution, ecology

Europe; all parts of former USSR; Asia: Mongolia, China, Turkey, Iran, Afghanistan;
North Africa: Morocco, Algeria; Madeira; Canary Islands; Nearctic and Oriental Regions
(PEck 1988). This species is common in Poland and is caught from April to October
(BaNkowskA 1963). In saline habitats, S. pipiens was collected in Gdansk - Gorki
Wschodnie and the Gulf of Puck (Szapziewski 1983). The species was observed in dune
zones of the coasts in Norway, Sweden (Ard6 1957) and France (Tsacas 1959). S. pipiens
was collected also on beaches of the Bulgarian Black Sea coast (BESovski 1972, 1973,
1975).

Tropidiafasciata MEIGEN, 1822

Material examined
18, Puck, 7.06.2002.

Distribution, ecology
Europe; former USSR: Far East (PEck 1988). In Poland, this species is known in Pom-
erania and is noticed from May to July (BANkowska 1963).

Xylota segnis (LINNAEUS, 1758)

Material examined
18, Gdynia - Wzgoérze aw. Maksymiliana, 13.06.2001; le?, Gdynia - Wzgorze aw.
Maksymiliana, 2.09.2003.

Distribution, ecology

Europe; former USSR: Central and South European territory, Transcaucasus, Kazakh-
stan, West and East Siberia; Asia: North China; North Africa: Morocco; Canary Islands;
Madeira; Azores; Nearctic Region (PEck 1988). The species is common in Poland and it
occurs from May to September (BANKOWSKA 1963).
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Xylota sylvarum (LINNAEUS, 1758)

Material examined
18, Gdynia - Wzgorze aw. Maksymiliana, 18.08.2000.

Distribution, ecology

Europe; former USSR: Central and South European territory, Transcaucasus, Kazakh-
stan, West and East Siberia, Far East; Asia: Mongolia (PEck 1988). In Poland, this species
is observed from June to August (BANKowsKka 1963).

I1. Faunistic reviews
1. Species composition and seasonal dynamics of hover flies

The saline habitats of the Polish coast are a source of food for a large number of hover
fly species. There are not many species closely associated with these areas and which ac-
complish their whole developmental cycle there, but there are species, which are attracted
by the surrounding habitats.

During the five-year study, 525 specimens of hover flies belonging to 56 species were
collected. The group of species associated with saline habitats mainly consists of aphido-
phagous species of the genera Episyrphus, Sphaerophoria, Platycheirus and Syrphus. Phy-
tophagous species are most abundantly represented by flies of the genus Cheilosia, whereas
saprophagous ones - by coprophagous Syritta and Eristalis. The larvae of the last genus
develop in water and migrate to the study areas from surrounding habitats (BANKOWSKA
1989) (Tab. 1).

In the collection, E. balteatus (142 specimens, e.g. 27.05% of material) and S. scripta
(55 specimens - 10.48%) were the most numerous. These species are very common in
Poland and are noticed during the whole vegetative season, e.g. from April to October
(BANKOwskA 1963) (Tab. 1). Moreover, predaceous larvae of E. balteatus and S. scripta
having a short developmental cycle, reach maturity within 4-5 weeks from oviposition and
flies can produce 3-4 generations a year in temperate zones, if the thermal conditions are
favourable (BaANkowska 1989). Therefore, these species reached a high abundance in the
study sites.

Peak abundance of the hover fly in the saline habitats of the Polish coast was recorded
in July (Tab. 1, 2, Fig.). On the Polish coast, July is the warmest and sunniest month of the
year. In these study months, the dune zones, cliffs and brackish meadows were overgrown
with many species of halophilous plants, where the imagines of hover flies could have fed.
In that time the larvae of the hover flies had also the largest supply of easily accessible
food. In July, E. balteatus, M. (M.) corollae, S. vitripennis, S. menthastri, S. scripta and P.
clypatus were the most numerous. Their larvae are aphidophagous and their seasonal
changes are closely correlated with the occurrence of their host. In Poland, for example on
meadows, the peak abundance of aphids takes place in June, and during this month syrphid
larvae have a lot of available food. In July, hover flies emerge from pupae and produce a
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new generation (BANkKowska 1989). This situation is analogous to the seasonal dynamics
of the most numerous hover fly species in saline habitats. Moreover, imagines of these
species are common in Poland and occur in all terrestrial habitats, including the saline ones
(BANKOWSKA 1981).

Table 1. Check-list of hover flies collected in 1999-2003, their abundance in successive months of

vegetation seasons, and their percentage in the whole collection.

Lp. Species IVv. VvV VI viIi vill IX X Sum %
1 Dasysyrphus albostriatus (F all.) 1 2 3 0.58
2 Dasysyrphus hilaris (Z ett.) 2 2 0.38
3 Pasysyrphus lunulatus (M eig.) 1 1 0.19
4 Dasysyrphus tricinctus (F all.) 2 1 3 0.58
5 Didea alneti (F all.) 2 2 0.38
6 Episyrphus balteatus (Deg.) 8 3 88 32 11 142 27.05
7 Melangyna {Melangyna) umbella-

tarmfy(Fal{)r.) o ! 1 0.19
8 ]Vl(eFlt::(lg:)))na {Meligramma) cincta ] | ) 0.38
9 Meliscaeva auricollis (M eig.) 3 3 0.58
10 Metasyrphus {Metasyrphus) corol-

lae (JI)T:’br.) { e 13 3 248
11 Metasyrphus {Metasyrphus) lati-

fasc:ltﬁs (M{acq.) e 3 ! 4 076
12 Metasyrphus {Metasyrphus) nitens

(Zetyt.‘)" {Metasyrphuss) 1 1 019
13 Parasyrphus nigritarsis (Z ett.) 4 4 0.76
14 Scaeva pyrastri (L.) 5 5 0.95
15 Scaeva selenitica (M eig.) 2 2 0.38
16 Sphaerophoria loewi ZETT. 1 1 0.19
17 Sphaerophoria menthastri (L.) 21 21 4.00
18 Spharophoria rueppellii (WIED.) 2 2 4 0.76
19 Sphaerophoria scripta (L.) 8§ 27 20 55 10.48
20 Sphaerophoria taeniata (M eig.) 1 1 1 3 0.58
21 Syrphus ribesii (L.) 3 3 5 2 13 2.48
22 Syrphus torvus O.-S. 1 4 3 3 11 2.10
23 Syrphus vitripennis M eig. 9 3 11 23 4.38
24 Baccha elongata (Fabr.) 1 2 3 0.58

25 Chrysotoxum cautum (Harr.) 1 1 0.19
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

47

48
49

50

51

52
53
54
55
56

Melanostoma mellinum (L.)
Melanostoma scalare (Fabr.) 1
Xanthandrus comtus (Harr.)
Platycheirus albimanus (Fabr.)
Platycheirus angustatus (Z ett.)
Platycheirus clypeatus (Meig.) 3
Platycheirus fulviventris (M ACQ.)
Platycheirus peltatus (M eig.)
Platycheirus scutatus (M eig.)
Cheilosia canicularis (Panz.)
Cheilosia chrysocoma (M eig.) 2
Cheilosiafrontalis Lw. 2
Cheilosia melanopa (Zett.)
Cheilosia mutabilis (F all.)
Cheilosia pagana (M eig. 21
Cheilosia variabilis (Panz.) 1
Cheilosia vulpina (M eig.) 1
Volucella inanis (L.)
Volucella pellucens (L.)
Volucella zonaria (Poda)
Eristalinus (Lathyrophthalmus)

aeneus (SCOP.)
Eristalis (Eoseristalis) pertinax

(Scop.)
Eristalis (Eristalis) tenax (L.) 1
Helophilus (Anasimyia) lineatus

(Fabr.)
Helophilus (Helophilus) parallelus

(Harr.)
Helophilus (Helophilus) pendulus

L)
Myathropaflorea (L.)
Syritta pipiens (L.)
Tropidia fasciata M eig.
Xylota segnis (L.)
Xylota sylvarum (L.)
Sum 1 47

Percentage

39 242 126 69 1 525
0.19 8.95 7.43 46.1 24 13.14 0.19 100.00
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1 2 9 13 2.48
7 10 18 3.43
1 2 0.38

1 0.19

8 2 10 1.91
13 2 7 26 4.95
1 1 0.19

5 3 3 14 2.67
2 3 5 0.95
1 1 0.19

1 3 0.58
2 0.38

1 1 0.19

1 2 0.38
1 25 4.76
2 0.38

2 0.38

1 1 2 4 0.76
1 1 0.19
2 2 0.36
2 2 0.36

3 3 0.58

3 1 5 20 3.81
1 0.19

1 4 5 0.95
2 5 10 1.90
2 3 0.58

6 10 1 19 3.62
1 0.19

1 2 0.36

1 1 0.19

100.00
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The years 1999 and 2001 were exceptional. In 1999, most syrphids were collected in
September (21 specimens, or 67.74% of all material). In 2001, the peak of abundance was
found in August (38 specimens, e.g. 55.07% of collection) (Tab. 2, Fig.). The summer
months of 1999 and 2001 were very rainy, and the weather’s improvement happened in late
summer, which was sunny and the ambient environmental temperatures were high - almost
20°C.

During the five years of study, hover flies were collected from May to September. In
saline habitats of the Polish coast in April and October, syrphids are very rare. In these
months, only two specimens were caught: in April 2000 - Eristalis (Eristalis) tenax and in
October 2002 - Cheilosia menalopa (Tab. 1, 2). As the species are haloxenes, thus their so
early abundance in localities can be recognized as accidental.

70

Fig. Seasonal changes in hover fly abundance in the saline habitats of the Polish coastin 1999-2003.
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Table 2. Seasonal changes in hover fly abundance and percentage in the saline habitats of the Polish
coast in 1999-2003.

\ . Month
YealN* 1v A% A% VII VIII IX X Sum
1999 0 0 0 7 3 21 0 31
% 0.00 0.00 0.00 22.58 9.68 67.74 0.00 100.00
2000 1 14 2 62 30 17 0 126
% 0.79 1.1 1.59 49.21 23.81 13.49 0.00 100.00
2001 0 3 17 6 38 5 0 69
% 0.00 4.35 24.64 8.69 55.07 7.25 0.00 100.00
2002 0 26 15 86 11 4 1 143
% 0.00 18.18 10.49 60.14 7.69 2.80 0.70 100.00
2003 0 4 5 81 44 22 0 156
% 0.00 2.56 3.21 51.92 23.21 14.10 0.00 100.00
Sum 1 47 39 242 126 69 1 525

2. Hover flies of beaches and coastal brackish areas - a comparison

During the five-year study, hover flies were collected in two types of saline habitats of
the Polish coast. On beaches, there were caught 47 species, while in brackish habitats of the
coastal type - 32. 23 species were common for both habitats, 24 were noticed on the
beaches, and 9 - in coastal brackish areas only (Tab. 3,4).

In both types of habitats, eurytopic and polytopic species were collected. The eurytopic
species were represented by E. balteatus, Af. (M.) corollae, S. vitripennis and S. scripta.
The polytopic species group (with a little lower tolerance) includes M. (M.) latifasciatus.
Ch. canicularis and X. sylvarum were caught only on beaches. These species belong to the
group of oligotopic and hygrophilous species. Moreover, larvae of the genus Cheilosia are
typical rhizophagous and mine leaves and stems of herbaceous plants. Larvae of Xylota are
phyto-saprophagous and feed on plant detritus and dead wood (BAxNkowska 1981). There-
fore, these species were collected on beaches, where the larvae had favourable conditions
for feeding and breeding. The species caught only in saline habitats of the coastal type were
very rare in this material. There were mainly 1-4 specimens (Tab. 1).
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Table 3. The hover flies of beaches and extensive brackish areas -

a comparison of results of

Sadziewski (1983) and Kaczorowska (Hx - haloxene species, Hph - halophilus species).

10

11

12

13

14

15

16

17

18

19

Species

Dasysyrphus albostriatus
(Fall.)

Dasysyrphus hilaris (ZETT.)

Dasysyrphus lunulatus
(Meig.)

Dasysyrphus tricinctus
(Fall.)

Didea alneti (F all.)

Episyrphus balteatus (Deg.)

Melangyna (Melangyna)
umbellatarum (Fabr.)

Melangyna (Meligramma)
cincta (F all.)

Meliscaeva auricollis
(Meig.)

Metasyrphus {Metasyrphus)
corollae (Fabr.)

Metasyrphus {Metasyrphus)
latifasciatus (M acq.)

Metasyrphus {Metasyrphus)
nitens (Z ett.)

Parasyrphus nigritarsis
(Zett.)

Scaeva pyrastri (L.)

Scaeva selenitica M eig.

Sphaerophoria loewi Z ett.

Sphaerophoria menthastri
Lo

Spharophoria rueppellii
(WIED.)

Sphaerophoria scripta (L.)

Ecological

group

Hx

Szadziewski (1983)

Beaches

1999-2003
Extensive Beaches Extensive
brackish brackish
areas areas

- + -
- + -
- - +
- + -
- + -
- + +
- + -
- + -
- + -
+ + +
- + +
- + -
- - +
+ +
+ -

+ + +
+ + +
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20

21
22
23
24
25

26
27

28

29

30

31

32

33

34

35
36

37

38
39
40
41
42
43
44
45
46

Sphaerophoria taeniata
(Meig.)

Syrphus ribesii (L.)

Syrphus torvus O.-S.

Syrphus vitripennis M eig.

Baccha elongata (Fabr.)

Chrysotoxum cautum
(Harr.)

Melanostoma meiiinum (L.)

Melanostoma scalare
(Fabr.)

Xanthandrus comtus
(Harr.)

Platycheirus albimanus
(Fabr.)

Platycheirus angustatus
(Zett.)

Platycheirus clypeatus
(Meig.)

Platycheirusfulviventris
(Macq.)

Platycheirus peltatus
(Meig.)

Platycheirus scutatus
(Meig.)

Pipizella virens (Fabr.)

Cheilosia canicularis
(Panz.)

Cheilosia chrysocoma
(Meig.)

Cheilosiafrontalis Lw.

Cheilosia melanopa (Zett.)

Cheilosia mutabilis (FALL.)

Cheilosia pagana (M eig.)

Cheilosia variabilis (Panz.)

Cheilosia vulpina (M eig.)

Volucella inanis (L.)

Volucella pellucens (L.)

Volucella zonaria (Poda)

Hx

Hx

Polskie Pismo Entomologiczne 73 (2)

- + +
- + +
+
- + +

- +
- + -
- + 4
- + +
- + +
- - +
- + +
+ + +
+ - +
+ + +
- + +
“+
- + -
- + -

+

+

+ +

+

+

+

+

+

+
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47 Leiogaster splendida Hx - +
(Meig.)
48  Eristalinus (Eristalinus) Hx . +

sepulchralis (L.)

49 Eristalinus (Lathyrophthal- Hph . + - +
mus) aeneus (SCOP.)

50 Eristalis (Eoseristalis) ar- Hx - + - -
bustorum (L.)

51 Eristalis (Eoseristalis) perti- Hx - - + -
nax (Scop.)

52 Eristalis (Evristalis) tenax Hx - + + +
@)

53 Helophilus (Anasimyia) Hx . . . +
lineatus (Fabr.)

54 Helophilus (Helophilus) Hx - - + +
parallelus (Harr.)

55 Helophilus (Helophilus) Hx - + + +
pendulus (L.)

56 Myathropaflorea (L.) Hx - -

57 Spyritta pipiens (L.) Hx - +

58 Tropidiafasciata M eig. Hx

59 Xylota segnis (L.) Hx

60 Xylota sylvarum (L.) Hx

Sum 2 16 47 32

Up to date, the only research on dipterous fauna of saline habitats in Poland was con-
ducted by SZADZIEWSKI (1983). During his investigation on the Polish coast, the author
collected 17 syrphid species. 16 species were caught in coastal brackish areas, while only 2
on beaches.

In my present study, I collected 47 species on beaches (23.5 times more than the result
of Szapziewski 1983) and 32 (twice more) - on the saline habitats of the coastal type (Tab.
3, 4). It is important to emphasize that my study was conducted in a similar number of
localities.

During this investigation, I did not collect Pipizella virens, Leyogaster splendida, Eri-
stalinus (Eristalinus) sepulchralis and Eristalis (FEoseristalis) arbustorum, which were
caught by Szapziewski1 (1983). All of these species are recognized as haloxenes and col-
lected individually, so their occurrence in study areas could be only accidental.

Similarly to the work of SZADZIEWSKI, I collected M. (Ai.) corollae in both types of
habitats, and 5. loewi, P. fulviventris and E. (L.) aeneus in coastal brackish areas. The re-
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remaining species caught in the earlier study, were collected by me not only in saline habi-
tats of the coastal type, but also on beaches (Tab. 3).

In my collection, only E. (L.) aeneus is recognized as halophilous. The remaining spe-
cies are haloxenes, which use study areas as a place of breeding and feeding.

3. Dominance structure

On the beaches, there were one eudominant, four dominants, twelve subdominants and
thirty accessory species recognized. In saline habitats of the coastal type, one eudominant,
four dominants, nine subdominants and eighteen accessory species were collected. In both
types of habitats, E. oalteatus was recognized as eudominant. It is the most common, partly
synanthropized, eurytopic species, which occurs in all terrestrial habitats of Poland
(Bankowska 1981), and it was very numerous in this collection. Its larvae are aphido-
phagous and they feed on aphids occurring in halophilous vegetation. Similarly, E. baltea-
tus was identified in dune zones of the Danish coast (Ardo 1957) and on salt marshes in
Ireland (HEALY 1975).

S. scripta, which larvae are also aphidophagous (BaNkowska 1989), was a dominant
in marine and coastal habitats. Earlier, this species was collected in the same habitats by
SzapziEwsKI (1983), on beaches of Scandinavia (ARDO 1957), and on the Bulgarian Black
Sea coast (BESovsk1 1972, 1975). On beaches three species were dominants, namely S.
vitripennis (noticed also on the coast of France, see TSACAS 1959), Ch. pagana (common in
Poland), and E. (E.) tenax (collected in saline habitats of coastal type by SzaDZIEWSKI
1983, on beaches in France by Tsacas 1959, and on the Bulgarian Black Sea coast by
Besovsk1 1973, 1975). Moreover, larvae of S. vitripennis are aphidophagous and those of
Ch. pagana - phytophagous, so they had very good feeding conditions in researched areas.
Larvae of E. fenax are aquatic and saprophagous, while their imagines numerously visit
dune zones overgrown with flowers, cliffs and salt meadows. This species is recognized as
ubiquitous (BANKowskA 1989), therefore it occurred in this collection.

In coastal brackish habitats S. menthastri, P. clypeatus and S. pipiens were recognized
as dominants. The first two species are connected with moist meadows and their predatory
larvae are aphidophagous (BANkowska 1989), therefore they were noticed in high abun-
dance during this research. Larvae of S. pipiens are terrestrial and saprophagous
(BANKOWwsKA 1989). Their high abundance can be caused by cattle grazing near the study
meadows. Moreover, all three species were collected in saline habitats earlier. S. menthastri
occurs on European beaches (ARDO 1957, TSACAS 1959), and in salt marshes in Ireland
(HEALY 1975). P. clypeatus was collected in coastal brackish areas (Szapziewski 1983), in
salt marshes of Ireland (HeEaLy 1975), and on beaches in Norway and Sweden (ARDO
1957). S. pipiens was very numerous in saline habitats of the coastal type in Poland
(Szapziewsk1 1983), and it occurred on beaches of Scandinavia (ArRDO 1957), France
(Tsacas 1959) and the Bulgarian Black Sea coast (BESovski 1973, 1975) (Tab. 4).
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Table 4. Abundance, percentage and dominance structure of the hover flies community of the saline
habitats of the Polish coast.

10

11

12

13

14

Species

Dasysyrphus al-
bostriatus (F all.)

Dasysyrphus hilaris
(Zett.)

Dasysyrphus lunula-
tus (Meig.)

Dasysyrphus tricinc-
tus (Fall.)

Didea alneti (F all.)

Episyrphus balteatus
(Deg.)

Melangyna (Melan-
gyna) umbellata-
rum (Fabr.)

Melangyna {Mdi-
gramma) cincta
(Fall.)

Meliscaeva auricol-
lis (M eig.)

Metasyrphus (Meta-
syrphus) corollae
(Fabr.)

Metasyrphus (Meta-
syrphus) latifas-
ciatus (Macq.)

Metasyrphus (Meta-
syrphus) nitens
(Zett.)

Parasyrphus nigri-
tarsis (Zett.)

Scaeva pyrastri (L.)

Abundance
on the

beaches

90

%

0.60

0.00

0.60

26.79

0.60

0.60

Dominance

structure

accessory

accessory

accessory

accessory

eudominant

accessory

accessory

accessory

subdominant

accessory

accessory

accessory

Abundance

in coastal

brackish

areas

52

0.00

0.00

0.53

0.00

0.00

27.51

0.53

Dominance

structure

accessory

eudominant

accessory

subdominant

accessory

subdominant

subdominant
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Scaeva selenitica
(Meig.)
Sphaerophoria loewi
Zett.
Sphaerophoria
menthastri (L.)
Spharophoria ruep-
pellii (WIED.)
Sphaerophoria
scripta (L.)
Sphaerophoria
taeniata (M eig.)
Syrphus ribesii (L.)
Syrphus torvus O.-S.
Syrphus vitripennis
Meig.
Baccha elongata
(Fabr.)
Chrysotoxum cautum
(Harr.)
Melanostoma mel-
linum (L.)
Melanostoma sca-
lare (Fabr.)
Xanthandrus comtus
(Harr.)
Platycheirus albi-
manus (Fabr.)
Platycheirus angus-
tatus (Zett.)
Platycheirus clypea-
tus (Meig.)
Platycheirus
Sfulviventris
(MACQ.)
Platycheirus peltatus
(Meig.)
Platycheirus scutatus
(Meig.)

30

12

22

14

16

0.60

0.00

0.60

8.93

0.60

3.57
2.68

6.55

0.89

0.30

4.17

0.30

0.00

1.49

4.76

0.00

1.79

0.89
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accessory

accessory

dominant

accessory

subdominant

subdominant

dominant

accessory

accessory

subdominant

subdominant

accessory

subdominant

subdominant

subdominant

accessory

21

25

10

0.00

0.53

11.11

1.06

13.23

0.53

0.53
1.06

0.53

0.00

4.76

2.12

0.53

0.53

2.65

5.29

1.06

accessory

dominant

accessory

dominant

accessory

accessory

accessory

accessory

subdominant

subdominant

accessory

accessory

subdominant

dominant

accessory

subdominant

accessory
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35 Cheilosia canicularis

1 0.30 accessory 0 0.00 -
(Panz.)
36 Cheilosia chryso-
3 0.89 accessory 0 0.00 -
coma (Meig.)
37 Cheilosiafrontalis
2 0.60 accessory 0 0.00 -
Lw.
38 Cheilosia melanopa
1 0.30 accessory 0 0.00 -
(Zett.)
39 Cheilosia mutabilis
2 0.60 accessory 0 0.00 -
(Fall.)
40 Cheilosia pagana
21 6.25 dominant 4 2.12  subdominant
(Meig.)
41 Cheilosia variabilis
2 0.60 accessory 0 0.00 -
(Panz.)
42 Cheilosia vulpina
2 0.60 accessory 0 0.00 -
(Meig.)
43  Volucella inanis (L.) 4 1.19 subdominant 0 0.00
44 Volucella pellucens
1 0.30 accessory 0 0.00 -
(L))
45 Volucella zonaria
2 0.60 accessory 0 0.00 -
(Poda)
46  Eristalinus (Lathy-
rophthalmus) ae- 0 0.00 - 2 1.06 accessory
neus (Scop.)
47 Eristalis (Eoseri-
stalis) pertinax 3 0.89 accessory 0 0.00 -
(Scop.)
48 Eristalis (Eristalis)
19 5.65 dominant 1 0.53 accessory
tenax (L.)
49 Helophilus (Anasi-
myia) lineatus 0 0.00 - 1 0.53 accessory
(Fabr.)
50 Helophilus (Helophi-
lus) parallelus 4 1.19 subdominant 1 0.53 accessory
(Harr.)
51 Helophilus (Helophi-
4 1.19 subdominant 6 3.17 subdominant
lus) pendulus (L.)
52 Mpyathropaflorea
Y paf 3 0.89 accessory 0 0.00 -

(L)
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53 Syritta pipiens (L.) 9 2.68 subdominant 10 5.29 dominant
54 Tropidiafasciata
0 0.00 - 1 0.53 accessory
Meig.
55 Xylota segnis (L.) 2 0.60 accessory 0 0.00
56 Xylota sylvarum (L.) 1 0.30 accessory 0 0.00
Sum 337 100.00 188 100.00
CONCLUSIONS

The present paper sums up all the data on the occurrence of syrphids in saline habitats
of the Polish coast. The number of hover fly species known from these areas is 56, this
accounting for 15% ofthe syrphid species of Poland. 47 species were recorded on beaches,
and 32 species in saline habitats of the coastal type. In both types of areas, a peak abun-
dance of hover flies was in July. In this material, the species, which larvae are aphido-
phagous, were dominant. It is clear, that the seasonal changes in their abundance are closely
connected with those of aphids.

Beaches and brackish coastal areas are predominated by these syrphids species, which
occurr in all terrestrial habitats of Poland, namely Episyrphus balteatus, Syrphus vitripen-
nis, Sphaerophoria scripta, Sphaerophoria menthastri, Platycheirus clypeatus and Eristalis
tenax. Moreover, the majority of these species represent eurytopic or polytopic species
characterized by an extended ecological amplitude, whereas Eristalis tenax, Episyrphus
balteatus and Syritta pipiens (also numerous in my collection) are partly synanthropized
(BANKOWSKA 1981).

REFERENCES

Ardo P. 1957. Studies in marine shore dune ecosystem with special reference to the Dipterous fauna.
Opuse. Entomol. suppl. 14: 9-255.

Baiikowska R. 1963. Klucze do oznaczania owadéw Polski. Cz¢sc XXVII. Muchéwki - Diptera,
zeszyt 34 - Syrphidae, 236 pp.

Baiikowska R. 1964. Syrphidae (Diptera) Sudetéw. Frag. Faun. 11: 287-318.

Baiikowska R. 1971. Syrphidae (Diptera) Bieszczadow. Frag. Faun. 17:401-476.

Baiikowska R. 1981. Bzygowate (Syrphidae, Diptera). Frag. Faun, 26: 1-14.

Baiikowska R. 1989. Study area and methods of material collecting on moist meadows on the Ma-
zowian Lowland. Memorabilia Zool. 43: 7-15.

BeSovski W. 1972. A contribution to the dipteral fauna (Diptera, Brachycera) in the region of the
Bulgarian Black-Sea Coast. Bull. Inst. Zool. Mus. 34: 5-14.

BeSovski W. 1973. Contribution to the dipterous fauna (Diptera - Brachycera) of the Bulgarian
Black Sea Coast. I11. Bull. L’Institut Zool. Mus. 37: 33-41.

BeSovski W. 1975. The Black Sea Coast inundated by waves and its dipterous fauna (Diptera -
Brachycera). Hydrobiology 2: 3-18.

Brauns A. 1959. Autdkologische Untersuchungen iiber die thalassicolen Zweifliigler (Diptera) im
schleswig-holsteinische Bereich der Nord- und Ostsee. Arch, Hydrobiol. B 55: 453-594.



Kaczorowska E.: Hover flies (Diptera: Syrphidae) of the coastal and marine habitats 143

Dahl R. 1968. Studies on the Diptera Brachycera fauna of the sea shores in North Norway. Norsk.
Ent. Tidsskr. 15: 19-27.

Dolezil Z., RozkoSny R. Diptera Syrphidae, Hover Flies, [in:] Nilsen A. (ed.). Aquatic Insects of
North Europe. A Taxonomic Handbook. Volume 2 Odonata - Diptera. Apollo Books, pp. 347-
362.

Durska E. 2001. Secondary succession of scuttle fly (Diptera: Phoridae) communities in moist pine
forest in Bialowieza Forest. Fragm. Faun. 47: 81-130.

Healy B. 1975. Fauna of the salt-marsh, North Bull Island, Dublin. Proc. Roy. Irish Acad. 75: 225-
244.

Herbich J., Herbichowa M. Markowski R. 1997. Szata roslinna Nadmorskiego Parku Krajobrazo-
wego. [in:] Janta A. (ed.). Nadmorski Park Krajobrazowy. Wydawnictwo Nadmorskiego Parku
Krajobrazowego, pp. 36-56.

Karl O. 1930. Thalassobionte und Thalassophis Diptera Brachycera, [in:] Die Tierwelt der Nord-
und Ostsee, Leipzig, XI e2, 33-84.

Peck L. V. 1988. Syrphidae, [in:] SO0S A., Papp L. (ed.). Cataloque of Palaearctic Diptera. Syrphidae
-Conopidae, vol. 8: 11-230. Akadémiai Kiadé. Budapest.

Soszyiiski B. 1991. Syrphidae - Conopidae. [in:] Razowski J. (ed.). Wykaz zwierzqt Polski. Vol. II,
Wydawnictwo Polskiej Akademii Nauk, pp. 162-170.

Szadziewski R. 1983. Flies (Diptera) of the saline habitats of Poland. Pol. Pismo Ent. 53: 31-76.

Thomson F. C., Rotheray G. 1998. Family Syrphidae, [in:] PappL., Darvas B. (ed.). Contributions
to a Manual of Palaearctic Diptera, vol. 3. Higher Diptera. Science Harald, Budapeszt, pp. 81-
140.

Tsacas L. 1959. Travaux de la station biologique de Roscoff. Contribution a 1’étude des diptéres du
littoral marin de la région de Roscoff. Notes et Revue 98: 62-93.

Received: January 22, 2004
Accepted: March 19, 2004



