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ABSTRACT. The results of an eight-year study undertaken in years 1999-2006 on Sciomyzidae of
the saline habitats of the Polish coast are reported. In the paper, 12 species, among which 9 are new
for beaches and brackish areas of the coastal type, are presented. Besides this, similarity of types of
habitats, dominance structure and phenology of Sciomyzidae in the sampling plots are discussed.
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INTRODUCTION

The Sciomyzidae are a relatively poorly known family and a basic revision of the regional
species is needed. So far, more than 450 species have been found around the world
(ROZKOSNY & ELBERG 1984) and 72 — in Poland (ZATWARNICKI 1991).

The larvae of Sciomyzidae live as predators or/and parasitoids of molluscs and have poten-
tial economic importance as a possible biological means of snail control in trematode dis-
eases (FERRAR 1987). In Poland, of 53 sciomyzid species whose life cycles are known,
most feed on hygrophilous and exposed aquatic snails. Others kill aquatic, non-operculate
snails or snails in terrestrial habitats. Larvae of two species are predators of bivalves, and
larvae of the genus Antichaeta feed on the embryos of snails belonging to Succineidae and
Lymnaeidae (ZATWARNICKI 1985). The distribution of larvae depends directly on the dis-
tribution of their hosts and adults occuring near the larval habitats. Therefore, they are ob-
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served on marshes, bogs and along shorelines. Others live in mesic wood or are restricted to
exposed terrestrial situations (ROZKOSNY & ELBERG 1984). Adults of Sciomyzidae may be
also observed in brackish areas. In Poland, in three types of saline habitats, thirteen species
were found. Among them, six species were collected in brackish areas of the coastal type,
whereas three — on beaches. All of them are recognized as haloxenes (SZADZIEWSKI 1983).
As research on Diptera of the Baltic coast has not been carried out for almost twenty five
years, I wanted to study the current condition of their fauna, especially Sciomyzidae.

MATERIAL AND METHODS

The present study is based on the material collected by the author in the years 1999-
2006. Diptera were sampled two times a month, from the beginning of April to the end of
October. To estimate the approximate number of imagines, sweeping samples were taken
by 400 strokes of an entomological net.

Flies were caught in 24 localities situated on the Polish Baltic Sea coast. The study ar-
eas were represented by brackish areas of the coastal type (3 localities), cliffed beaches (10)
and sandy beaches (11 sampling plots).

In brackish areas of the coastal type, situated near Gdansk - Gérki Wschodnie, Diptera
were collected in brackish, wet meadows overgrown with Puccinellio-Spergularietum sali-
nae association and on a stony dam with scrubs of Rosa rugosa. The next study areas were
situated near Puck and Mechelinki, adjacent to the Gulf of Puck. In these localities flies
were sampled in brackish meadows and grassland (Juncetum gerardi), semi-halophilous
rushes (Scirpetum maritime), and in shrubs of Phragmites communis with planted Rosa
rugosa (BULINSKI & PRZEWOZNIAK 1995).

The cliffed and sandy beaches represented the next types of saline habitats where mate-
rial were collected. In Poland there are two types of cliffs - clayey, unstable, “living” ones
and sandy, geologically stable, “dead” cliffs. The first type of heights is situated near the
open sea and between Jastrzgbia Géra and Wiadystawowo. They are overgrown with vege-
tation belonging to Senecioni-Tussilaginetum association, scrubs of Hippophaé rhamnoides
and planted Salix caprea, Sorbus aucuparia and Rosa rugosa. Next, the bottom part of
sandy cliffs in Migdzyzdroje is overgrown with Trifolio-Anthyllidetum maritimae associa-
tion and the highest ones — with old mixed forest (PIOTROWSKA 1984).

On the sandy, flat beaches Diptera were sampled in epi- and supralittoral zones. They
were swept in the white dune zone with vegetation of Elymo-Ammophiletum association,
grey dune zone with planted Salix daphnoides, and coniferous forest (Empetro nigri-
Pinetum) near the seashore (HERBICH et al. 1991).
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To describe the dominance structure of communities, a dominance index (D) was used:

D =n/N x 100%

where:
n = the abundance of a given species,
N = the accumulated abundance of all Sciomyzidae species.

The dominance index (D) classified the species into four classes:
- eudominants (over 15.0% of all collection);

- dominants (from 5.1% to 15.0%);

- subdominants (from 1.1% to 5.0%);

- accessory species (up to 1.0%).

Sciomyzidae collected on the sampling plots were determined using the key included in
“The Sciomyzidae (Diptera) of Fennoscandia and Denmark” (ROZKOSNY 1984). The distri-
bution is cited according to data included in Fauna Europaea (www.faunaeur.org).

The material is deposited at the Department of Invertebrate Zoology, University
of Gdansk.

RESULTS AND DISCUSSION

1. Systematic review

Subfamily Sciomyzinae

Tribe Sciomyzini

Colobaea punctata (LUNDBECK, 1923)

Distribution

Palaearctic Region.

Ecology
C. punctata was collected on beaches of the Black Sea coast (BESCHOVSKI 1973). This

species is rare, scarce and hygrophilous (ROZKOSNY 1999). Larvae are predators of hydro-
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philous and exposed aquatic snails (KNUTSON 1970).

Material examined

Jastarnia, 22.07.2004, 1 male.

Sciomyza simplex FALLEN, 1820

Distribution

Europe, East Palaearctic and Nearctic Region.

Ecology

S. simplex was observed on beaches of the North Sea (BRAUNS 1959) and in brackish
areas of the coastal type (SZADZIEWSKI 1983). This species is recognized as hygrophilous —
mesophilous, frequent and very numerous subdominant. Its larvae are parasitic — predators
(ROZKOSNY 1999). Adults dwell in the more open marshes containing herbaceous vegeta-
tion. The natural food of the larvae seems to be one or more species of Oxyloma snails. In
Europe, this species passes the winter as a quiescent or diapausing pupa within the pu-
parium (FOOTE 1958).

Material examined
Puck, 28.06.2001, 1 male; Gdynia — Orlowo, 20.08.2001, 1 male; Jastrzgbia Gora,
15.07.2003, 1 female; Gdansk — Gérki Wschodnie, 6.07.2006, 1 female.

Tribe Tetanocerini
Coremacera marginata (FABRICIUS, 1775)

Distribution

Europe and Near East.

Ecology

This is euryecious, very frequent and very numerous eudominant. Its larvae are para-
sitic — predators (ROZKOSNY 1999). In Poland, C. marginata is common (ZATWARNICKI
1985).
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Material examined

Puck, 28.06.2001, 9 males, 7 females; Gdynia — Wzgbrze Sw. Maksymiliana,
10.08.2001, 1 male; Puck, 3.07.2003, 1 female; Darlowo, 1.08.2004, 2 males, 1 female;
Krynica, 26.08.2004, 1 male.

Dictya umbrarum (LINNAEUS, 1758)

Distribution

Europe and East Palaearctic.
This species was observed in brackish areas of the coastal type in Poland
(SZADZIEWSKI 1983). Its larvae are aquatic predators (KNUTSON 1970).

Material examined

Mechelinki, 7.05.2006, 2 males, 1 female.

Elgiva cucularia (LINNAEUS, 1767)

Distribution

Europe, East Palaearctic and North Africa.

Ecology

This species is hygrophilous, frequent and numerous dominant. Its aquatic larvae are
predators (ROZKOSNY 1999).

Material examined

Puck, 28.06.2001, 3 males; Mechelinki, 3.05.2006, 1 female; Mechelinki, 9.05.2006,
3 males, 2 females; Mechelinki, 18.05.2006, 1 male.

Hydromya dorsalis (FABRICIUS, 1775)
Distribution
Palaearctic and Afro-Tropical Regions.

Ecology

H. dorsalis was observed near a dune lake in Norway (ARDO 1957) and on beaches of
the Black Sea coast between Juncus sp. (BESCHOVSKI 1972). This species is recognized as
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hygrophilous — mesophilous, very frequent and numerous dominant (ROZKOSNY 1999).
Adults are found from early April to early October. Larvae are observed in habitats with
a thin film of constantly flowing water. The first instar larvae are parasitoid, staying in the
first snail attacked for 2-3 days. They adopt predatory habits later, kill and feed on non-
operculate aquatic species. H. dorsalis overwinter as puparia (BEAVER 1972).

Material examined

Jastrzebia Gora, 15.07.2003, 1 male, 1 female; Puck, 3.07.2004, 1 female; Dartowo,
1.08.2004, 1 male; Mechelinki, 23.06.2006, 2 females.

Ilione albiseta (SCOPOLI, 1763)

Distribution

Europe, East Palaearctic and North Africa.

Ecology

I. albiseta was observed near dune lakes in Norway (ARDO 1957), on beaches of the
North Sea coast (BRAUNS 1959) and in brackish areas of the coastal type in Poland
(SzZADZIEWSKI 1983). It is hygrophilous species, recognized as very frequent and numerous
dominant. The aquatic larvae are predators (ROZKOSNY 1999). Adults are found commonly
in the wet dune slacks, between June and September. Larvae show predatory habits in all
three instars and can attack a wide range of aquatic and terrestrial snails. Between meals,
the larvae often remain completely submerged below the filter paper at the bottom of the
rearing dish. In natural habitats the time spent in the egg and larval stages is prolonged and
they have a long adult life, however they mostly overwinter as larvae (BEAVER 1972).

Material examined

Jastrzebia Géra, 15.07.2003, 3 males.

Limnia unguicornis (SCOPOLI, 1763)
Distribution
Europe, East Palaearctic and Near East.

Ecology

Limnia unguicornis has been observed in the dune ridge zone on the Danish North Sea
coast (ARDO 1957), on beaches of the Black Sea coast (BESCHOVSKI 1972) and in saline
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inland habitats in Poland (SZADZIEWSKI 1983). This species is Eurasian, hygrophilous —
mesophilous, very frequent and very numerous eudominant. Aquatic larvae are parasitic —
predators (ROZKOSNY 1999). Adults are caught from the end of May to the end of July. The
first and second instars larvae have parasitoid habits. The third instar larvae become more
predatory and eat dead Lymnaea, Physa, Planorbis and Succinea (BEAVER 1972).

Material examined

Dartowo, 1.08.2004, 1 female.

Psacadina verbekei ROZKOSNY in KNUTSON et al., 1975

Distribution

Europe, Near East and North Africa.

Ecology

It is Eurasian, hygrophilous, medium frequent and numerous dominant. Aquatic larvae
are parasitic — predators (ROZKOSNY 1999). Adults were found at various wet habitats and
occurred frequently in disturbed, cultivated situations. They were collected by sweeping
over a water-filled ditch at the margin of a dense, unshaded stand of Phragmites communis.
Adults were also swept from herbaceous vegetation at the margin of a small, spring-fed
lake, along small irrigation ditches along forest paths and in densely cultivated garden plots.
Its larvae kill and feed on snails belonging to Lymnaea, Physa, Planorbis and Succinea.
They are not typical aquatic predators but are specialized for life at the margins of aquatic
situations (KNUTSON et al. 1975).

Material examined
Puck, 8.08.2000, 1 male, 1 female; Dartowo, 1.08.2004, 2 males; Mechelinki,
9.05.2006, 4 females.

Sepedon spinipes (SCOPOLI, 1763)

Distribution

Palaearctic Region.

Ecology

S. spinipes was observed on beaches of the Black Sea coast, among hygrophilous vege-
tation (BESCHOVSKI 1972). This hygrophilous species is recognized as very frequent and
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very numerous eudominant (ROZKOSNY 1999). Larvae are predators of aquatic snails and
they crawl onto vegetation well above the water surface. This species can overwinter as
adult or larva or in the puparium and it is distinguished by a potentially very short larval life
(BEAVER 1972).

Material examined

Puck, 4.09.2001, 1 female; Puck, 9.05.2003, 2 females; Puck, 7.07.2003, 1 male,
9 females; Wiadystawowo, 25.07.2003, 2 females; Puck, 22.08.2003, 2 females; Puck,
3.07.2004, 1 female; Jastarnia, 22.07.2004, 1 female; Gdansk — Gorki Wschodnie,
29.07.2004, 1 female; Dartowo, 1.08.2004, 1 female; Mechelinki, 4.06.2006, 1 male.

Tetanocera robusta LOEW, 1847

Distribution

Europe, East Palaearctic and Nearctic Region.

Ecology

T. robusta is primarily a predator of aquatic snails but usually rests on emergent plants
or debris (BEAVER 1972). Its larvae may prey on stranded snails and attack molluscs that
are still alive. Larvae continue feeding on the decaying tissue after they kill the snail
(FERRAR 1987). This species overwinter as puparia (BEAVER 1972).

Material examined

Puck, 28.06.2001, 1 female; Gdansk — Gorki Wschodnie, 23.06.2004, 2 females.

Trypetoptera punctulata (SCOPOLI, 1763)

Distribution

Palaearctic Region.

Ecology

T. punctulata has been observed near dune lakes in Norway, in the dune heath zone of
the North Sea coast in Sweden (ARDO 1957) and on beaches of the Black Sea coast
(BESCHOVSKI 1973). It is euryeciuos species, recognized as frequent and a very numerous
eudominant. Its larvae are parasitic — predators (ROZKOSNY 1999) and terrestrial (BEAVER
1972).
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Material examined

Jastrzebia Goéra, 15.07.2003, 2 females.

2. Ecological and faunistic review

2.1. Quantitative and qualitative characteristics of Sciomyzidae fauna of saline habitats of
the Polish Baltic coast. The dominance structure.

During the eight-year study on Diptera of brackish areas of the coastal type and
beaches in Poland, more then 90,000 flies, belonging to 56 families were collected (KA-
CZOROWSKA, in press). In the sampled material, the Sciomyzidae were relatively weakly
represented, because there were only 85 specimens. Most of these flies were found in
brackish areas of the coastal type, where 62 specimens, making up 72.94% of the total
material, were collected (Table 1, Fig. 1). This result is strictly connected with the biology
of the Sciomyzidae. Brackish areas of the coastal type are shady, wet and have convenient
facilities for breeding of snails, which are food for preimaginal stages of many sciomyzid’
species. Adults are mainly noticed in the neighborhood of the larvae habitat (ROZKOSNY &
ELBERG 1984); that is why in this type of saline area, representing by only three localities,
Sciomyzidae were observed in such high abundance.

On two types of beaches the abundance of Sciomyzidae is similar. On the cliffed
beaches, 13 specimens (e.g. 15.29%) were sampled, whereas on the sandy ones — 10 flies,
making up 11.76% of the total material (Table 1, Fig. 1). It is clear, that both types of
beaches are places where abiotic and biotic conditions necessary for breeding and feeding
of sciomyzid’ larvae are not convenient. These sampling plots are too sunny and dry. Be-
sides, the molluscs, which are a source of nourishment for the Sciomyzidae in larval stages,
are absent. The occurrence of sciomyzid’ adults may be recognized as accidental, especially
since all collected species are haloxenes (Table 1).

In the brackish areas of the coastal type, 8 species of Sciomyzidae were found. Among
them the most abundant and recognized as eudominants are:

1. S. spinipes (29.03% of the total material) (Table 1) — it is a common species, inhabit-
ing hygrophilous vegetation (BEAVER 1972), so it comes across convenient habitat condi-
tions in these study areas;

2. C. marginata (27.42%) (Table 1) — this species is euryecious (ROZKOSNY 1999) and
common in the whole territory of Poland (ZATWARNICKI 1985);

3. E. cucularia (16.13%) — it is recognized as hygrophilous (ROZKOSNY 1999), and it is
why this species is noticed in wet, saline habitats of the coastal type.
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Fig. 1. Percentage of Sciomyzidae in particular types of habitats.
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On the cliffed beaches, only 13 specimens of Sciomyzidae were sampled, however they
belonged to 6 species (Table 1-2). This species diversity may be the result of abiotic and
biotic conditions prevailing in the sampling plots. These beaches are represented by two
types of cliffs — the sandy and clayey ones, overgrown with rich and various vegetations,
attracting many dipterous species, including Sciomyzidae. Besides, the highest parts of the
Polish cliffs border on old, shady and wet mixed forests, from which sciomyzid may be
carried by the wind. In this type of habitat, the most abundant species are S. spinipes and I.
albiseta, collected in the number of three each (Table 1). Both species were sampled on
beaches earlier - S. spinipes — on the beaches of the Black Sea coast (BESCHOVSKI 1972),
and I. albiseta — in localities adjacent to the North Sea (ARDO 1957). Thus, the occurrence
of these species in material collected on the cliffed beaches is a confirmation of the earlier
observations.

The sciomyzid fauna of the sandy beaches is represented by 6 species (Table 1-2).
Among them, the most abundant and recognized as eudominant is C. marginata (described
above). It was collected in the number of 4 specimens, making up 40% of the total material
from this type of habitat (Table 1).
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Table 2. The Sciomyzidae of extensive brackish areas and cliffed and sandy beaches — a comparison.

Species Bi‘:;fh Cliffed Sandy
of the beaches beaches
coastal type

Colobaea punctata - - +
Sciomyza simplex + + _
Coremacera marginata + + +
Dictya umbrarum + - -
Elgiva cucularia + - -
Hydromya dorsalis + + +
Ilione albiseta - + -
Limnia unguicornis - - +
Psacadina verbekei + - +
Sepedon spinipes + + +
Tatanocera robusta + - -
Trypetoptera punctulata - + -
Total 8 6 6

2.2. Comparison of Sciomyzidae fauna of the saline habitats of the Polish Baltic coast

During the eight-year study, C. marginata, H. dorsalis i S. spinipes were sampled in all
three types of the saline habitats of the Polish Baltic coast (Table 2). These species are
recognized as numerous and common in Europe (ROZKOSNY 1999) and the two last were
collected on seashore earlier (ARDO 1957, BESCHOVSKI 1972).

Next, D. umbrarum, E. cucularia and T. robusta were collected only in brackish areas
of the coastal type (Table 2). The first species was sampled in this type of habitat earlier
(SZADZIEWSKI 1983), so this result is a confirmation of that observation. The following two
species are new for fauna of the Polish saline habitats.

1. albiseta (described above) and T. punctulata were sampled only on the cliffed
beaches (Table 2). This last species was noticed on the beaches of the North Sea (ARDO
1957) and the Black Sea coasts (BESCHOVSKI 1973), so its occurrence on the Polish sea-
shore was anticipated.

Next, C. punctata and L. unguicornis were observed only on the sandy beaches (Table
2). Earlier, both species were collected on beaches of the Black Sea coast (BESCHOVSKI
1972, 1973), the second one — also on seashore of the North Sea (ARDO 1957). As L. un-
guicornis was sampled in inland saline habitats in Poland (SZADZIEWSKI 1983), its occur-
rence on beaches may be the result of environmental preferences of this species.
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2.3. Phenology

The Sciomyzidae were collected from the beginning of April to the end of October in
each season of years 1999-2006. During this research none of analyzed flies were sampled
in April and October, and the peak of abundance was observed in spring and early summer.
In these periods Sciomyzidae have been collected in the number of 30 specimens in June
and 27 — in July, making up respectively 35.29% and 31.76% of the total material (Table 3,
Fig. 2).

This abundance is strictly connected with the occurrence of C. marginata and
S. spinipes in the sampled material. Both species are recognized as hygrophilous, very fre-
quent and very numerous eudominant (ROZKOSNY 1999), also common in Poland.

2.4. Fauna of Sciomyzidae of saline habitats of the Polish Baltic coast — current condition.
Conclusion

During this research, among the representatives of 56 families, 85 specimens of Scio-
myzidae were found. These flies belong to twelve species (Table 1-3). Among them, nine
species are new for saline habitats of the Polish Baltic coast. Therefore, based on this mate-
rial and literature data (SZADZIEWSKI 1983) it can be concluded that 18 sciomyzid species
are actually known to occur in these study areas. They represent 25% of Polish Sciomyzi-
dae fauna.

Besides this, new localities were recognized for previously collected species. For
example, S. simplex, collected by SZADZIEWSKI (1983) in the coastal brackish areas, during
this research was noticed also on the cliffed beaches, similarly as I. albiseta (Table 2).
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Fig. 2. Phenology of Sciomyizdae during the eight-year study in 1999-2006.
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