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AmstrAcT. Flies were investigated in all main types of the Polishr
saline habitats (in 12 localities) and 516 species from 55 families are found;

- 63 of them are halobionts and halophils. Four ecological categories are
recognized for them: marine halobionts, inland halobionts, halophils and
haloxenes. Species composition is presented for inland saline, coastal, and
marine habitats, including numeric ratios of individual species. Recorded
_from Poland for the first time are 62 species (including 21 halobionts and
halophils). Eleven zoogeographic elements are found among the Polish
halophilic and halobiontic Diptere. Ecology of these species is discussed.
New data are given on the Polish Tethinidae, and Pelomyia coronata is

redescribed.
CONTENTS
Introduction . . . . . e e e e e e e e e e e e e e e e e . 32
Acknowledgments . . . . . . . . e 4 i b e e e e e e e e 34
Material and methods . . . . . . . . . e e e e e e e e e e e e e e 34
Description of the sites investigated . . . . . ... . . . . . . ... 36
Flies in the fauna of the saline habitats . . . . . . . . .« .« « . . o o o o o 39
Comments on some species . . . . . . . . . . e e e e e e e e e e e e 44
Geographic distribution of halobionts and halephils . . . . . . . . . . . . .. 48
SIreszezemnie . . . . . . . 4 e 4 e e e e e e e e e e e e e e e e 55
Roeferences . . . . . . . . v v v v v v o v v o n o e e e e e e e e 56

Tables . . . ) . . v i i i e e e e e e e e e e e e e e s 60



32 RYSZARD SZADZIEWSKI
INTRODUCTION

Organisms occurring in saline habitats are usually &ivided into halo-
bionts, halophils and haloxenes depending on their relationship with the
salinity. ‘ :

Halobionts develop only in saline habitats. Two types of halobionts
can be distinguished: thalassohalobionts or marine halobionts (Hbm)
‘which cover marine life, and inland halobionts (Hbs) which requir inland
ecological conditions (the latter occur in marine, coastal and inland saline
habitats). The broad treatment of the latter group allows the inclusion
not only of aquatic halobionts usually described as brackish (hyphalmyrobs
of REMANE; REMANE and SCHLIEPER, 1971) but semiaquatic and terres-
trial ones as well. This group comprises inland halcbionts, obligatory
meschionts associated with halophytes and most of the marine halobionts

 distinguished by Karr (1930).

Halophils (Hph) comprise oligotopic species which are found more
often and more numerously in saline habitats than in non-saline habitats.
Most often they are holoeuryhalinic, i.e., they occur in a wide range of
habitats from non-saline up to hyperhalinic. The quantity criterion which
is often used to define halophils is of little value because ecological factors
other than salinity also play an important role, for instance, the size of
salt water areas, oxygen content, type of soil, food sources, etc. KARL
(1930), RemmERT (1955), BESovsk1 (1975) and others included here poly-
topic species which can successfully enter saline habitats. According to
these authors, halophils include, for example, Lathyrophtalmus aeneus
and Eristalis arbustorum, whose larvae inhabit even cloacal pits.

Haloxenes (Hx) occur more often and more numerously in specific
non-saline habitats than in saline ones. This ecological group is composed
of the species which during their life history are in direct or indirect con-
tact with saline habitats as well as species having no contact. Although
the latter species are completely indifferent to salinity, most of them are
stable components of the fauna of inland saline and coastal areas, for
example, the predaceous Syrphidae whose larvae do not leave plants
even for pupation. To this group also belong completely accidental species
flying in search of flowers or prey or being carried by the wind.

One may consider as halobionts mono- and oligophagous gall-making
and mining flies on the obligatory halophytes, but as haloxenes oligo- and
polyphages both on obligatory and haloxenic halophytes, and also all
phytophages on facultative halophytes.

The halophilic tendency occurs in many groups of aquatic, semiaquatic
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and terrestrial flies. Three families of Polish Cyclorrhapha are exclusively
halobiontie, i.e., Helcomyzidae, Coelopidae and Tethinidae. The former two
families are represented by marine species, the latter one by inland halo-
‘bionts only. The subfamily Telinatogetinae (Chironomidae) is exclusively
marine, and more than 20 European genera include halobiontic species
only. Halobionts occur also in many large genera, most often in groups
of related species. There are known sibling halobiont species, for example,
Anopheles labranchiae FALLERONI and A. atroparvus of A. maculipennis
complex (WHITE, 1978). Halobionts exclusively associated with halophytes
do not form groups of related species. They are found solely among the
large genera of Cecidomyiidae, Agromyzidae and Tephritidae, except for
Baldratie Kierrer and Halodiplosis K1eFrer (Cecidomyiidae) which in-
clude gall-making halobionts associated with Chenopodiaceae halophytes.

In Europe there occur about 250 halobiontic and halophilic species
of flies from 28 families, mainly Chironomidae, Ceratopogonidae, Empididae,
Dolichopodidae, Ephydridae and Muscidae.

All the main types of saline habitats in Europe are represented in
Poland, i.e., the sea, coastal and inland saline areas. Under Polish climatic
counditions, only marine and inland mineralized waters are sources of
salts and the degree of the water salinity influences the salinity of the saline
areas, including surrounding meadows and soils. The salinity of the inland
saline ‘areas in Poland is caused by salts from mineral springs and from
industrial wastes, for instance of salt mines or soda works. The salinity
of the soils fluctuates very rapidly during the year and the results obtained
by chemical analysis may be of little value in this respect. For this reason,
the best indicators of their salinity are halophytes (WiLkoX-MICHALSKA,
1962, 1963, 1976). '

In Poland extensive brackish (oligo- and mesohalinic) areas of the
coastal type are the mouths of the Wisla and Odra rivers, the meschalinic
Bay of Puck and the oligohalinic lakes of the central Coast of Poland.
The detailed distribution of the coastal brackish marshes and meadows
smounding the brackish reservoirs is given by Prorrowska (1966, 1974,
1976). Inland saline areas in Poland are not numerous compared with
the west of Europe (BRAUNS, 1959). Most of them occur in the Kujawy
region of central Poland (WiLkoX-MICHALSKA, 1963 ; LATOUR et al., 1966;
Korwa$, 1972).

Diptera of saline habitats in Poland have not been studied as a whole,
though many valuable papers are available (especially those by Kari,
1922, 1935, 1936, 1937, 1940 who recorded from central coast 30 halobionts
and halophils). In the papers published earlier (table 1) 62 halobiontic
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and halophilic species of flies have been recorded from Poland (Baltic
coast: 49, Kujawy: 20, other regions: 19).

Benthic fauna (no mentioned halophilic species), including Chirono-
midae, have been investigated in the following saline habitats of Poland:
mouth of Martwa Wista (KLEKOT, 1968; KoszrEYN, 1976), Zalew Wiélany
(ZmupzINskr, 1957; CYwiNskA et al., 1978), Zalew Szczecifiski (WikTo-
ROWIE, 1959) and Jamno Lake (MaLE), 1974).
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MATERIAL AND METHODS

Material for this study was collected from February 1972 to Novem-
ber 1975 and in the summers of 1977 and 1979. Twelve areas, very different
in size and representing all types of saline habitats in Poland were investi-
gated (fig. 1). Inland saline areas are represented by seven sites. Three of
them are strongly saline, with polyhalinic to hyperhalinic waters. The
extensive coastal areas adjacent to the Gulf of Gdansk (east coast) and
around the mouth of the Odra (west coast) were also studied. Beaches
facing the open Baltic sea were investigated mainly on the east coast.
Except for the above mentioned three stations, all the others are weakly
saline with oligo- and mesohalinic waters. .

The investigated areas were visited 108 times. Flies were collected
mainly by sweeping. in halophyte communities near the saline water re-
servoirs. More than 50 species were bred from waters, soils and plants.

To determine the number of larvae on the inland saline area in Ino-
wroclaw-Matwy, samples of soil covered with Salicornietum patulae were
taken once a month. Each sample contained ten soil cuttings, 0.7 dcm?
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and 5 cm deep taken by a metal tube. Larvae were flushed out by drying.
Samples of filamentous algae covering the water surface as well as samples.
of bottom mud and sub-surface water of the saline water reservoirs were
taken using a frame covered with a fine mesh net (5 X 0.8 dem?). To deter-
mine the approximate number of imagines sweeping samples were taken
by 50 or 100 strokes of an entomological net. Similar samples were taken
at other sites. Additionally, flies collected at light in Wladyslawowo and
Chalupy on the Bay of Puck and several drag samples taken from the
Gulf of Gdarisk were examined.

The content of chloride ions in water was determined according to
Mohr’s method. The general salinity of waters was calculated using the
Knudsen formula, because all investigated waters, including those in
inland saline areas, are of “marine” ionic composition type (LATOUR

1. Distribution of the stations

A — strongly saline inland area ® — brackish coastal area
1 — Inowroclaw-Matwy 8 — Gdaiisk - Gérki Wschodnie
2 — Janikowo 9 — Bay of Puck
3 — Ciechocinek 10 — Karsibér on Uznam island
| weakly saline inland area (O — brackish marine area
4 — Aleksandréw Kujawski 11 — east coast ’
5 — Imowroclaw-Rabin . 12 — west coast .

6 — Pelezyska near Ozorkéw
7 — Owczary near Busko Zdrdj
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et al., 1966). J accard’s formula was used to compare local faunae:

ex100
a-+ b— c

where s — similarity index, @ — the species number of one fauna, b — the
species number of other fauna, and ¢ — the number of common species.

In the total number of more than 90,000 imagines and larvae collected, |
55 families and 516 species were represented. The material is kept in the
author’s collection, except for the Phoridae (see DISNEY and SzADZIEWSKI,
1979).

DESCRIPTION OF THE SITES INVESTIGATED

Inland saline areas

1. Inowroclaw-Matwy (Kujawy) |

The most extensive inland saline area in Poland covering several km?
of low localized meadows along the Noteé river. They are intensively
salinized by salt ground waters containing NaCl and other soluble salts
in the waste products from soda works. Because of the high level of ground
water in all depressions strongly saline poly-, eu-, and hyperhalinic waters
stagnate there (fig. 2).

The salinity of waters which are present year round in peat pits fluctu-
ated from 18.4 to 37.6°)y, (1973-1975), but in drying drainage channels
or in shallow pools it was 30.2-84.6%/y, (1973-1975). On the surface of salt -
waters there are usually thick patches of the green filamentous algae
Rhizoclonium hieroglyphicum (AGAR\:H) and Microspora stagnorum (Kvrz.).
Both algae and flies were absent from very strongly polluted reservoirs -
with hyperhalinic water (114.5-122.0°/,; 1973). '

In all depressions of this area well-developed patches of the halophilous -
community Salicornietum patulae are present. The chloride ion content
in soils covered with this community oscillates from 5 to 40°/y, and during
dry periods up to 95°/4 (WILKOK-MICHALSKA, 1976). The level of the ground
water here is very high and soils are covered by a thick layer of green
algae (mainly Rhizoclonium hieroglyphicum). In spots located at a higher
level the-halophyte Triglochin maritimum L. in great numbers and rarely -
Spergularia salina PrESL., Glaux maritima L., Phragmites communis TRIN., -
Aster tripolium and others enter into this community. '
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3. General view of inland saline area in Janikow
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7. Flat, sandy beach at Dabki near Karwia
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On weakly salinized soils which are drier there are Puccinellio-Spergu-
larietum salinae and Potentillo-Festucetum arundinaceae communities
(WiLko®N-MicHALSKA, 1976).

2. Janikowo (Kujawy)

This area is situated several kilometers from Inowroclaw-Matwy and
is similar to the latter. It is locdted mainly on marshy meadows on the
Noteé riverside near soda works which have been operating since 1957
(fig- 3).

Most of the pools in this site are strongly sahne (84.1°/4 on May 1975).
A thick layer of lime accumulates on their bottom. Large numbers of
flies were found in small reservoirs where the water is less saline (22.8%/y,
on May 1975). The communities of Salicornietum patulae and Puccinellio-
Spergularietum salinae are well developed there. There are also large bare
patches of salt soils.

3. Ciechocinek (Kujawy)

The saline area in Ciechocinek is the oldest one in the Kujawy; nearby
there are brine graduation towers and halophyte reservation (WiLkoX-Mi-
CHALSKA, 1962, 1963, 1970). A closed drainage channel in the meadow
causes the saline waters from the pools of the health resort to flood the
meadow" (fig. 4). The water salinity during 1972-1973 oscillated from
34.5 to 50.5%/y. Often the drainage channel is open and the saline area
is freshened. The largest part of the reservation is covered by Triglochin
maritimum - Glaux maritima community. On wet soils there are small
patches of Salicornia patula Duv. The largest concentrations of halophyte
Aster_tripelium in the Kujawy are found near the graduation towers.

4. Aleksandréw Kujawski (Kujawy)

The saline area comprises a small part of a dry meadow along the
railway about 1.5 km from the railway station. Water from the mineral
spring (which started to flow in 1904) deposited sand and salts along the
stream. Even though the spring is now dead the salts remain on the im-
permeable clay soil. The most abundant is Aster iripolium and Phragmites
communis. The soil salinity is high which was indicated by patches of solid
salts during dry weather.

5. Inowroclaw-Rabin (Kujawy)

This inland saline area which has existed since about 1917 (WIiLKOK-
MicuALSKA, 1963) comprises one of the ponds near Rabifiska street and
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its surroundings. The salinity of the pond water was only 3.3°/y, (September
1973). Among Phragmites communis the halophytes Triglochin maritimum,
Glaux maritima and Spergularia salina were found.

6. Pelezyska by Ozorkéw (Lodz distri(;,t)

The saline area comprises a cased salt spring and a small saltish marsh
around it (3 m in diameter). The salinity of the spring water is low —
4.7%/, (September 1974).

7. Owczary by Busko Zdrsj (Kielce district)

This saline area exists because of a redundant mineral spring with
a natural outflow. The salinity of the spring water itself was 8.0°/y, in
June 1975. The spring is located in a depression and its water floods widely
nto extensive salt marshes. On the marsh were found mainly Phragmites
ommunis, also various Juncus L. and Plantago L.

Coastal brackish areas '

8. Gdansk - Gérki Wschodnie

An interesting brackish area of the coastal type is found at the mouth
of the Wisla Smiala river (one of the branches of the Martwa Wisla). The
saline area beside the river comprises bulrushes, brackish marshes, brackish
meadows and the mesohalinic Ptasi Raj lake. Because of the very slow
current of the river the salinity of its water is relatively high: 4.9-5.8°/y
(summer 1975, 1977) at about 1.5 km from the sea shore. The salinity
of lake water was 6.1-6.7%/y, (summer 1975, 1977).

Compact brackish meadows occur on the riverside from the base of
dam enclosing the lake (fig. 5) to the village buildings. The following
halophytes are found there: Aster tripelium, Triglochin maritimum, Glaux
maritima, Atriplex hastatum var. salinum WALLR. On the stony dam groups
of Aster tripolium, Atriplex hastatum- L., Spergularia salina, Elymus
arenarius L., Solanum dulcamara L., Sonchus arvensis L. and others are
found. Stones in the river and flooded parts of the dam are covered with
thick layer of algae Enteromorpha intestinalis (L.) and Cladophora glo-
merata (L.).

9. Bay'of Puck (part of the Gulf of Gdarnsk)

This extensive brackish area comprises coastal waters, brackish marshes
and meadows along the waterside. The water salinity near Puck was
7.4%4 in July 1975, The bay banks are mainly covered with Phragmites
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communis. The halophytes Triglochin maritimum, Atriplex hastatum var.
salinum, Aster tripolium, Glaux maritima, and Spergularia salina occur on
the meadows there,

The marshy bank of the bay near Puck (fig. 6), brackish wet meadows
and drainage channels in Wladyslawowo, and sandy banks in Chalupy
and Jastarnia on Hel Peninsula were studied.

10. Karsibér on Uznam island (west coast)

The salinity of the Swina river (a branch of the Odra) was 2.2%/y in
June 1975. Flies were collected on the brackish river bank and in meadows
containing the halophyte Triglochin maritimum.

Marine habitats of the Baltie Sea

11, 12. East and west coast

Supralittoral and epilittoral Zones of the Polish Baltic coast open to
the sea are usually flat and sandy (fig. 7), only small parts near cliffs are
more or less stony (fig. 8). The same salinity (6.7°/,,) was found in littoral
waters of the Pomeranian Bay and Gulf of Gdarnisk in summer 1975, and
also in the epilittoral pools in Swinoujécie.

Flies were collected in the epilittoral and supralittoral zones of the
Gulf of Gdanisk: Gdansk - Gérki Wschodnie, Gdarisk-Jelitkowo, Gdynia-
Orlowo, Gdynia-Redlowo as well as beyond the Gulf of Gdansk at Chlapowo
near Jastrzebia Géra, Dabki near Karwia and at Chalupy on the Hel
Peninsula (east coast). On the west coast flies were collected in Swinoujécie
~ and Miedzyzdroje on the Pomeranian Bay.

FLIES IN THE FAUNA OF THE SALINE HABITATS

In the habitats investigated 516 species from 55 Diptera families were
found (table 2). Among them 165 species belong to the suborder Nema-
tocera and 351 species to the Brachycera and Cyclorrhapha. The following
families were represented by the highest numbers of species: Chironomidae
(49), Ephydridae (42), Dolichopodidae (40), Muscidae (37), Ceratopogonidae
(36), Chloropidae (32) and Syrphidae (25). A similar number of Brachycera
and Cyclorrhapha (315 species) were found on the North Sea shores in
Norway (DanL, 1968), but in Schleswig-Holstein only 304 species of Diptera
were found in saline habitats (Brauns, 1959).

The total of 516 species represents slightly more than 99 of the Polish
Diptera (about 5,400, personal communication of Dr. W. Mikolajezyk).
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During the present investigations 63 halobionts and halophils were
found: 7 marine halobionts, 39 inland halobionts and 17 halophils. Their
rate among all recorded species is 12.3%,. 355 species were recorded (in-
cluding 44 halobionts and halophils) in inland saline habitats, 280 species
(including 40 halobionts and halophils) in coastal habitats, and 88 species
(including 14 halobionts and halophils) in marine habitats of Baltic. Rates
of the halobionts and halophils in various saline habitats are very similar:

strongly saline inland habitats — 14.09,
weakly saline inland habitats — 14.59%,
coastal brackish habitats — 1439,
marine brackish habitats — 15.99,

Halobiontic and halophilic fly species represent about 219% of the
total dipterous fauna in Schleswig-Holstein (Brauns, 1959) and about
32.7% on Bulgarian coast (BeSovski, 1975). The latter figure is similar
to that found for Janikowo (27.29%,).

Calculations using Jaccard’s similarity index demonstrate that coastal
habitat fauna is more than twice as close to inland saline habitat fauna
as to Baltic marine fauna. The similarity indices are as follows:

1 i halebiontic and

all flies halophilic flies
inland saline habitat | coastal habitat 32.2 42.4
1marine habitat | coastal habitat 14.3 20.0
marine habitat | inland saline habitat 8.1 9.4

Sixty two species listed in table 2 are recorded from Poland for the
first time (including 21 halobiontic and halophilic species). Pelomyia
coronata (Tethinidae) was recorded for the first time from Palaearctic
Region and Dasyhelea unguistylus (Ceratopogonidae) from Europe.

Eighteen halobiontic and halophilic species previously recorded from
Poland (among them 10 marine species) were not found. Some marine
species which mainly feed on brown algae (KomMPFNER, 1974), e.g., Fuco-
myia frigida (Coelopidae) probably do mot occur any more in strongly
polluted Baltic Sea area because Fucus veswulosus is rarely found on
Polish beaches.

Inland saline area in. Inowroclaw-Matwy

234 fly species were found here, of which 37 (15.89,) are halobiontic
and halophilic. Diptera were predominant in this area both in number
of species and of individuals. Only in plant patches with numerous T'ri-
glochin maritimum were Cicadoidea (Homoptera) more numerous at times.

The insect fauna of small saline reservoirs which occur here is composed
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of species aquatic or semiaquatic during the larval stage and character-
istic of small ponds. Besides Diptera, Coleoptera and Heteroptera of Saldidae
family were found here. The namber of larvae per 1 m? of the bottom
fluctuated within the vegetative period from single in June to over 10,000
in early spring and late autumn. On the bottom of these reservoirs there
mainly occurred larvae of Chironomidae, Culicoides longicollis and species
of the genera Nemotelus GEOFFR. and Ephydra FaLr. Larvae in patches
of filamentous algae on the water surface occurred throughout the vege-
tative period from 1,186 in July to 14,436 per 1 m? in October. Here there
were mainly larvae of Culicoides longicollis, Cricotopus zavreli, Ephydra
riparia, Nemotelus notatus and Dolichopodidae; rarely Lispe loewi, Symplecta
stictita and others. On the water surface imagines of Ephydra riparia, and
E. glauca swarmed, rarely of predatory Lispe loewi, Hydrophorus praecox
and Thinophilus ruficornis were found. Larvae of Aédes dorsalis were
present in water up to 4,325 per 1 m? in May 1975.

Because of the sulfuretted hydrogen and the high level of the ground
water, the soil under Salicornietum patulae is inhabited by fly larvae not
deeper than 1-2 cm. There are great numbers of larvae, fluctuating from
1,280 per 1 m? in June to 21,179 in May 1975 (fig. 9).
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In soil samples from March to November 1975, larvae of Diptera re-
presented 99.1% of all arthropods. Among flies, three taxa were particu-
larly common: Nemotelus — 67.99,, Parascatopse litorea — 16.7%, and
Dasyhelea K1erFer — 13.3%,.

In a ten sweeping strokes sample from patches of Salicornietum patulae
with great numbers of Triglochin maritimum, the number of adult Diptera
-averaged from 46.8 in September up to 245.9 in May (on the total of 401.0
.and 762.0 arthropods, respectively; fig. 10). The most numerous in these
samples were Ceratopogonidee (mainly Dasyhelea spp.), Chloropidae
{(mainly Aphanoetrigonum cinctellum and Thaumatomyia hallandica), Ephy-
.dridae (mainly species of Psilopa Faivr.), Dolichopodidae (mainly Thino-
‘philus ruficornis), Stratiomyidae (mainly Nemotelus notatus) and Muscidae
(mainly Limnospila albifrons and species of Coenosia MEIG.).

Soils covered with Potentillo-Festucetum arundinaceae are relatively
dry, weakly saline and well-aired, and larvae of Diptera were found there

..down to the depth of 15 cm. In April 1975 only 4,711 larvae per 1 m? were
found, i.e., four times less than in soils covered with Salicornietum patulae
at the same time (18,728). Numbers of imagines in sweeping samples were
-also much lower during all the season than in the former community.
In ten sweeping strokes adult Diptera averaged from 19.5 to 66.6 (fig. 10).
‘The most abundant families were Chironomidae, Ceratopogonidae, Muscidae
.and Chloropidae. Only single halobiontic and halophilic flies occurred in
‘this plant community.

Brackish coastal area in Gdarnsk - Gérki Wschodnie

As in inland saline areas, flies predominate in the fauna. On the 202
.Diptera species collected, 32 are halobiontic and halophilic (three of them
marine). The rate of the halobiontic and halophilic species (15.99,) is
similar to that of the Inowroclaw-Matwy site, However, halobionts and
‘halophils were usually found in smaller numbers on the coast.

Among the 22 Chironomidae species occurring here, the most numerous
were: Cricotopus ornatus, Paraphaenocladius impensus, Chironomus plumo-
-sus and Parachironomus arcuatus, On river banks and in pools on meadows
‘there large number of Aédes caspius and 4. flavescens occurred. On the wet,
-sandy bank of the brackish Ptasi Raj lake Scatella subguttata was very
‘numerous in July (an average of 181.3 specimens per ten sweeping strokes;
Diptera — 216.6; other insects — 3.0). On 1 m? of sand of this bank in
:September 5,665 larvae of Diptera were present, mainly Duckhousiells
-ustulata (3,257) and Ceratopogonidae (1,529). In July 1975 in wet places
of brackish meadows the flies occurred in gréater number than in salt
‘habitats of Inowroclaw-Matwy (125.7). The average number of imagines
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per ten sweeping strokes reached 228.2 flies (other insects — 31.6). The
most numerous families in the samples were: Dolichopodidae, Empididae,
Sphaeroceridae, Ephydridae, Chloropidae and Muscidae.

Marine habitats of the Baltic Sea

In the brackish marine habitats of the Baltic 88 species of flies were
found (83 species in the Gulf of Gdansk alone); 50 species bred in marine
habitats, 38 were accidental. Only 14 halobiontic and halophilic fly species
were represented: five marine, four inland halobionts and five halophils.
Their rate among the fly species recorded here is 15.9%,. Chironomidae
occurred almost exclusively in the sea littoral. I found only one larva of
Muscidae dragged out from a colony of Mytilus edulis L. at a depth of
5 m, The most numerous marine midge, Halocladius variabilis, formed
large swarms on the beach during its swarming period in June. At this
time up to 528 imagines per ten sweeping strokes were caught. Procladius
* sagittalis, Cricotopus ornatus, C. bicinctus, Clunio marinus, Chironomus
plumosus and Cladotanytarsus mancus occurred in large numbers.

On the supralittoral Fucellia tergina was the dominant species.Nume-
rous in this zone were: Themira puiris, Leptocera humida, Scatella subgustata
and S. paludum. The marine midge Telmatogeton remanei occurred on the
stones of the supralittoral which are splashed by water in Gdynia. Besides
these species, the supralittoral was inhabited by: Swammerdamella bre-
vicornis, Hilara chorica, Dolichopus nubilus, D. plumipes, D. ungulatus,
Hydrophorus praecox, H. litoreus, Sepsis cynipsea, Piophila vulgaris, Co-
promyza atra, Leptocera fuscipennis, L. limosa, L. modesta, L. lutosa, Copro-
ica vagans, Thoracochaeta zosterae, Sphaerocera curvipes, Parydra cognata,
P, pusilla, Scatella stagnalis, Scaptomyza pallida, Scatophaga suilla, Fucellia
griseola, Myopina myopina and Lispe hydromyzina.

In the epilittoral only several species inhabiting this marine zone
were recorded, i.e., Ephydra riparia, Rhicnoessa nigripes, Hydrophorus
praecox, Tachydromia sabulosa, T. terricola and Spilogona scutulata. The
sandy-coloured marine Fucellia griseola is associated with the epilittoral
zone as opposed to the dark Fucellia tergina which inhabits the flooded-
out supralittoral zone.

Others species listed in table 2, except for Chironomidae, were found
accidentally in the Baltic marine habitats.

Flies and halophytes

In the saline arcas some halophytes were inhabited by the gall-making
or mining fly larvae and their flowers were visited by imagines.
Aster tripolium. — On this obligatory halophyte mining larvae of
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Phytomyza asteris and Liriomyza fasciola (Agromyzidae), gall-making
Paroxyna plantaginis and Trupaena stellata (Tephritidae) and phytomyceto-
phagous Clinodiplosis cilicrus (Cecidomyiidae) were found. Larvae of
Phytomyza asteris were found in leaves during two periods: in May and
June, and September and October; the average number of larvae per
leaf was four and the maximum was ten. The inflorescences of this halo-
phyte were visited by : Rhegmoclema verralli (Scatopsidae), Dilophus febrilis
(Bibionidae), Eristalis arbustorum, E. tenax, Eristalinus sepulcralis, Helo-
philus hybridus, H. pendulus, Lathyrophtalmus aeneus, Sphaerophoria
scripta, Syritta pipiens, Syrphus corollae (Syrphidae), Pelomyia coronata
(Tethinidae), Madiza glabra (Milichiidae), Orthellia caesarion, Stomoxys
calcitrans (Muscidae), Lucilia sericata, L. silvarum, Bellardia agilis (Calli-
phoridae), Eriotrix rufomaculatus and Dinera grisescens (Tachinidae).

Spergularia salina. — Only Syrphidae were found on the flowers of
this obligatory halophyte: Eumerus sirigatus, Lathyrophtalmus aeneus,
Sphaerophoria scripta, S. rueppelli, Liogaster metallina and Syrphus corol-
lae.

Triglochin maritimum. — On this halophyte only mining larvae of
Liriomyza angulicornis (Agromyzidae) and phytomycetophagous larvae
of Coquilletiomyia caricis (Cecidomyiidae) occurred.

Atriplex hastatum var. salinum. — On this halophilic variety the mining
larvae of Pegomyia hyoscyami (Anthomyiidae) were often present.

Sonchus arvensis var. laevipes. — Large numbers of Cystiphora sonchi
galls (Cecidomyiidae) were found on the leaves of this halophilous variety;
and Eumerus strigatus (Syrphidae) was present on the inflorescences.

COMMENTS ON SOME SPECIES
Ceratopogonidae

- Culicoides longicellis GLUKHOVA, 1971

Found only in strongly saline inland areas of the Kujawy: Ciechocinek,
Inowroclaw-Matwy and Janikowo. The numbers of larvae on the bottom
and in the filamentous green algae of the resorvoirs were high, up to 80,625
per 1 m? in Ciechocinek (April 1975). The seasonal dynamics of larvae
and imagines in Inowroclaw-Matwy during 1975 are presented on fig. 11.

The species was only recently separated from C. nubeculosus and exact
biological data are mostly lacking, but nevertheless it is considered here
as a halobiont. The type specimens were collected in strongly wasted
stream at Truskavets, Ukrainian Carpathians (GLucHOVA, 1971), which
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must also be saline because mineral springs and a health resort are nearby
(ZAVREL, 1946; ZAVREL and Pax, 1951) and adults were recorded from
regions where saline habitats are common. Many of the reports on C. nu-
beculosus inhabiting strongly mineralized waters must actually refer to
C. longicollis (e.g., DZaFArov, 1964).

Geographic distribution: southern Ukraine, Transcaucasia, Kazakh,
Turkmen and Kirghiz SSR (GLucaovA, 1979). Recorded from Poland for
the first time.

-
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11. Seasonal dynamics of Culicoides 12. Seasonal dynamics of Nemotelus
longicollis (Ceratopogonidae) in Inowroclaw-  (Stratiomyidae) in Salicornietum patulae
_Matwy during 1975. 1 — larvae (in thou- community in Inowroclaw-Matwy during
sands per 1 m? of the reservoir bottom), 1975. 1 — larvae number dynamics, 2 —
2 — imagines (number per 10 strokes of dynamics of the average weight of one
an entomological net) larva, 3 — dynamics of Nemotelus notatus

adults

Stratiomyidae

Nemotelus GEOFFR.

Up to now data on the ecology of Nemotelus larvae were uncertain
(ILLiEs, 1978). Some authors stated that they are aquatic (NARCUK, in
StakELBERG and NARGUK, 1969-1970). During this study larvae of Nemo-
telus (mainly of the halobiontic N. notatus) were found in numbers, up to
19,534 (fig. 12) per 1 m? of salt soils in the Salicornietum patulae community
in Inowroclaw-Matwy, mainly in a thick layer of green algae. From March
to November 1975 the average numbers of larvae per 1 m? of this saline
- area sampled were as follows:
soil in Salicornietum patulae community — 8,710
green algae patches on the salt water surface — 556
bottom of saline pools — 102
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'I‘hese data show wrchout doubt that the larvae are semiaquatic. Only
Im‘ger specimens enter the water; for comparison, in April the mean dry
weight of one larva taken from the soil was 0.4684 mg, but larvae taken
from water weighed 2.6865 mg, i.e., almost six times more. The average
dry weight of the largest larvae in May reached 3.5731 mg. Nemotelus
passes the winter in the larval stage. The imagines emerge mainly in June

and July (fig. 12).
| Tethinidae

Corrections and additions to the Tethinidae in: Keys for the identifica-
tion of Polish insects (TroJAN, 1962).

Rhicnoessa grisea (Farr., 1823)
Tethina latigenis. BECKER, 1907

Distribution: Coasts of more northerly latitudes in Europe (Coviiv,
1966).

Rhicnoessa cinerea LoEw, 1862

: Distribution: Coasts of southern Furepe (Corriw, 1966). Recorded
from Poland by Trosan (1962), but specimens actually are Rh. czernyi.

Rhicnoessa czernyi HENDEL, 1934
Tezhinq grisea: (zERNY, 1928; TroJAN, 1962; nec Farr., 1823,
Distribution: Shores of the North Sea and Baltic Sea, Berlin, Asia

Minor, Transcaspia, Spain, Italy (HENDEL, 1934 ; Corrnix, 1966). In Poland
known from Uznam island (TwroJan, 1962).

. Rhicnoessa strobliana MEercier, 1923
" Tethina Ioﬁgirostris“ CzerNy, 1928, nec Lorw, 1865.

Distribution: France, Sicily, Berlin, Hungary Poland (HenpEL, =
1934) i

' Rhicnoessa nigripes (Czrrny, 1928) (fig. 13)

¢+ ..Material examined: Inowroctaw-Matwy, 13. VI, 1975, 1 2; 4. VIIL
1975,.1 @3 Janikowo, 10. VIIT. 1973,1 2,1 @; 4. VIIL 1975, 3 &; Aleksan-
dréw Kujawski 16. VIL. 1972, 1 9; Swinoujécie, Baltic supralittoral,
9 VI. 1975, 1 & :
I)lstnbutmn German Demﬂcratlc Republic, Beirut, Sicily (HENDEL, -
1934) In Pcﬂau& wcorded fmm Ustka (HENDEL, 1934 ; Karw, 1936). :
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Pelomyia coronata (LoeEw, 1865)

" Pelomyia occidentalis WiLLIsTON, 1893,
" Description. Body length 2-3 mm. Head yellow, front ochrous, orbits
white dusted; ocellar triangle short, wide, brownish dusted; one large
orbital seta at the centre of the orbits, long ocellars, one inner (vti) and
one outer (vie) verticals present; palpi pale yellow, mouthparts dark
yellow with brown sclerotized parts; gena yellow, its depth below the
eye about 1/3-1/4 of the eye height; eye large, almost rectangular, some-
what oblique ; head laterally almost rectangular, lower part of face somewhat
produced; antenna and arista black, third antennal article with lower edge
yellow, ventrally whole yellow.

Thorax black, grey and brownish dusted; scutum brownish, with three
narrow brown scutal stripes, central stripe usually well visible; four long

18-15. Male genitalia of Tethinidae, 13 — Rhicnoessa nigripes, 14 — Pelomyia coronata..
- 15 — Pelomyiella mallochi
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dorsocentrals, two humerals, two notopleurals, two postalars, one supraa-
lar, one presutural; acrostichals very small in two rows; halteres yellow;
squama whitish; wing membrane sandy coloured, veins dark; legs black,
fore coxa yellow, white dusted; distal part of middle coxa yellow; fore
and middle trochanteres and usually proximal short part of middle tibia
and first tarsomeres of middle legs somewhat yellowish.

Abdomen black, grey dusted, tergites dark brown, usually with hind
amargins narrowly grey. Male genitalia shiny black, periandrium with
characteristic incision on distal edge; telomeres and cerci well visible, aed-
-eagus strongly widened distally, covered with fine setae (fig. 14).

Material examined : Inowroclaw-Matwy, Salicornietum patulae commu-
nity, 1. VIIL, 1974, 16 &, 21 ¢; 10. VIIIL. 1974, 1. 3, 3 @; 13. V1. 1975, 2 3
4.X.1975,1 3. Janikowo, Salicornietum patulae community, 4. VIIIL, 1975,
3 3. Ciechocinek, on inflorescences of Aster tripolium, 14. VIIL. 1973,1 2.

Distribution, ecology: Tiil now known from the whole North America
and from South America — along Pacific coast to Peru (fig. 19) (HENDEL,
1934; CoLg, 1969). Previously unknown from the Palearctic Region.
In Poland it occurs only in strongly saline habitats and has three genera-
tions per year: in June, in August, and in October. Like other Tethinidae,
P. coronata is a halobiont.

Pelomyiella mallochi (SturTEVANT, 1923) (fig. 15)

Pelomyia kuntzei Czerwy, 1928.

Pelomyia angustifacies DE MEIJERE, 1928.

Material examined: Inowroclaw-Matwy, 4. VIIL 1975, 1 &; Ino-
wroclaw-Rabin, 4. VIIL 1973, 1 &; Aleksandréw Kujawski, 8.VIIIL.
1974, 4 3, 6 @, 13. VIII. 1973, 1 &.

Distribution: North America, England, Austria, Hungary, Yugoeslavia
{HENDEL, 1934). Previously unknown from Poland.

Pelomyiella cinerella (HaLipAY, 1837)
Tethina cinerella obscurior BECKER, 1907,

Distribution: Ireland, German Democratic Republic, Spain, Canary
Islands (HENDEL, 1934), Finland (Hackman, 1980). In Poland recorded
from Ustka (TroJjAN, 1962).

GEOGRAPHIC DISTRIBUTION OF HALOBIONTS AND HALOPHILS

Eighty three halobiontic and halophilic species are now known to occur
in Poland, i.e., about a third of European halobiontic and halophilic flies.
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Among the Polish halobionts and halophils there are: 15 marine halobionts,
51 inland halobionts, 17 halophils. The halobionts and halophils occur
mainly in the Baltic coast and in the Kujawy region: Baltic coast — 65
(incl. 15 marine species), Kujawy — 47, other regions — 22 species.
" Because of the weak salinity of the Baltic Sea the number of marine
halobionts is only 15. Similar low numbers of marine species are found
in the east Baltic (Finland — 10, USSR ~— 13) and on the Black Sea coast
of Bulgaria — 19 species. The numbers of marine species are much higher
in strongly saline habitats. For example, 38 such species have been found
in Great Britain, 39 in France, and 33 species in West Germany and
German Democratic Republic. : ‘

There are far fewer differences in distribution of the inland halobionts
in various well-investigated European countries (the species were mostly
recorded from Great Britain, West Germany and France). Up to 12 inland
halobionts more than from Poland were found in these countries.

The following 11 zoogeographic elements were found in Polish' halo-
blontw and halophlhc flies:

Element ST Number of species {and %)
European : 27 (32.5) -
Holarctic - 19 (229)  °
Palearctic . : 15 (18.1)

... Atlantic ' 6 (12)
North European 6 (1.2)
Arid Afroeuroasmn 4 (4.8)
Arctic 2 (2.4)
Mediterranean 1 (1.2) -
Neotropical 1 (L2) .
Nearctic 1 (L2)

- Cosmopolitan 1 (12)
Total c 83 (99.9)

The percentage of widely distributed elements (cosmopolitan, Holarctic,
Palearctic and European).is about 73.5%, These elements represent 85 %,
of all fly species collected in all coastal and marine habitats (not only
saline) of Schleswig-Holstein (BRauNs, 1959), and above 60% of widely
distributed halobiontic and halophilic species in both German countries.

4 — PPE 53/1-2
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These data show that the combination of salinity and climatic factors
reduce the distribution of halobionts and halophils stronger than climatic
conditions alone. : :

The European element is represented by 27 species: Panimerus similis,
Anopheles atroparvus, Clunio marinus, Chironomus aprilinus, Culicoides
maritimus, Dasyhelea leptocladus, Forcipomyia knockensis, Nemotelus nota-
tus, Macrodolichopus diadema, Schoenophilus versutus, Syntormon filiger,
Melieria omissa, M. picta, Malacomyia sciomyzina, Rhicnoessa czernyi,
R. nigripes, R. strobliana, Allotrichoma strandi, Atissa limosina, Glenanthe
ripicola, Philhygria obtecta, Psilopa nigritella, Halmopota salinarum, Scatells
subguttata, Ephydra scholtzi, Spilogona baltica, Lispe hydromyzina.

The Holarctic element is represented by 19 species: Symplecta stictica,
Duckhousiells ustulata, Aédes dorsalis, Halocladius variabilis, Cricotopus
ornatus, Dasyhelea neobifurcata, Melieria cana, Lirtomyza angulicornis,
Heterochila buccata, Fucomyia frigida, Leptocera fuscipennis, Pelomyiella
mallochi, Psilopa girschneri, Ephydra riparia, Scatophaga litorea, Fucellia
Sucorum, F. tergina, Spilogona aerea, Limnospila albifrons.

The Palearctic element is represented by 15 species: Dicranomyia sera,
Aédes caspius, Culicoides manchuriensts, C. riethi, C. salinarius, Nemotelus
brevirostris, Dolichopus clavipes, Hygroceleuthus latipennis, Thinophilus
flavipalpis, T. ruficornis, Syntormon pallipes, Leptocera septentrionalis,
Thoracochaeta zosterae, Aphanotrigonum cinctellum, Lispe loewi.

The Atlantic element is represented by six species, which are mainly
distributed in western Europe (e.g. Coelopa pilipes, fig. 16): marine halo-
bionts — Chersodromia incana, Ch. speculifera, Coelopa pilipes; inland
halobionts — Phytomyza asteris, Pelomyiella cmerel!a and Paroxyna plan-
taginis.

The Northern European zoogeographic element is represented by six
species in Poland. They are mainly distributed along the coasts of the
North Sea and the Baltic Sea: Parascatopse litorea, Chersodromia cursitans,
Hilara lundbecki, Fucellia baltica, Spilogona varsaviensis and Platypalpus
albocapillatus. The last species is not confined to the shores of north Euro-
pean seas as CEvArLA (1973) stated because it has now heen recorded in
central Poland (Kujawy).

' The Arctic element is representted by the halophil Tanyiarsus gracilentus
(LinDEBERG, 1971) (fig. 17):and the marine halobiont Fucellia griseola
(fig. 18). . Co :

- The Mediterranean zoogeograp}nc element is represented by the mos-
quito Aédes detritus which occurs in Szczecin (LACEMAJER, 1954) and on
Wolin and Uznam islands (SkiErska, 1974) on Poland’s west coast only.
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Even though the main distributional centre of this thermophilous halo-
biont mosquito is in the Mediterranean Subregion, it is also found along
the coasts of western Europe as far as Leningrad and north Norway, and
also Kazakhstan. A. detritus has also been introduced to Mongolia and
the Afrotropical and Oriental Region (MiNAR, 1978).

Ephydra glauca (= obscuripes BECK) occurs in southern Europe (France,
Italy, Bulgaria, Romania, Hungary), Turkey to Mongolia and Tibet
(Wirra, 1975) (fig. 18). This halobiont represents the arid Afroeuroasian
zoogeographic element distinguished by Orsursev (1977). Its sites in the
inland saline areas in the Kujawy are isolated in central Europe. An arid
element, the steppe subelement, is also represented by Cricotopus zavreli

2

16. Dlstnbutmn of Coelopa pilipes (Coelopidae) — an Atlantic element in the Polish faina
(found in Darlowo and Ustka — Karw, 1936)
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» (C&zrmomtdae) (SZA}:)ZEEWSKI aml HIRVENOJA, 1981), Culwmcias Iougzcolhs;
- (sce p. 44) and Dasyhelea unguzszylus (Ceratopagonidae). The latter species
~is characteristic of the steppes of southern Siberia (from Kazakhstan to.
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~ Yakutia) and Mongolia (REmm, 1973). Arid species in Poland were found
only in tjhé Kujawy, they do not occur on the Baltic coast. :

' Telmatogeton remanei (Chironomidae) and Pelomyia coronata (Tethinidae)

arcthought to be recently introduced to Poland. The former species is

18. Distribution of Ephydra giuum (Ephydridae) — -an arid Afroeuroasian element in the
Polish fauna

tribution of Pelomyia coronata (Tethinidae) — a Nearctic element in the Polish
SEETER LR el 1 i famma ; o )
£ auna
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probably Neotropical and was recorded for the first time at Kie Fiord
(RemmERT, 1963). Later this marine chironomid was found in Gdynia
(SzapziEwski, 1977, 1978). Because this species is only found near mari-
time ‘ports, it was most probably introduced by ship traffic. The inland
halobiont Pelomyia coronata was introduced from the New World ‘where
it ranges from Alasca to Peru (see p. 47) (fig. 19).

20. Distribution of Fucellia griseola -(Authomyiidae) — an Arctic relic in the Baltic fauna

Among the Polish halobiontic and halophilic flies, only Hydrophorus
praecox is cosmopolitan.

The origin of the Polish halobionts and halophils is closely connected
with the history of the Baltic Sea. Most of the halobiontic and halophilic
flies probably reached Poland during the Littorina period (7,700-5,100
years ago). The salinity of Baltic Sea water was almost twice as high as
it is now and the climate was mild (oceanic). During that period inland -
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halobionts which needed strongly saline habitats most probably reached
our inland saline areas along rivers and now do not occur on the Baltic
coast from where they disappeared as the salinity of the sea decreased.
Even recently migrations of the hygrophilic halobionts along the rivers
were observed, for example, marine halobiont Fucellia tergina was recorded
from Frankfurt on Oder, i.e., about 200 km from the sea. Fucellia griseola
(Anthomyiidae) (fig. 20) is considered to be an Arctic relic. This marine
fly with its disrupted Baltic — White Sea range (Hennic, 1966-1977)
does not occur along the west coasts of Norway and probably entered
Baltic in the old, cold period of the Yoldia Sea (10,250-9,100 years ago).

STRESZCZENIE

Dotychczas w Polsce nie przeprowadzono badai ekologiczno-fauni-
stycznych nad muchéwkami wylgcznie siedlisk zasolonych, a dane o 62
dotychczas stwierdzonych gatunkach halofilnych znajduja si¢ w ponad
40 publikacjach. -

Autor: tej pracy badal 12 stanowisk reprezentujacych wszystkie typy
siedlisk zasolonych Polski: morskie, solniskowe oraz przymorskie; stwier-
dzil tam 516 gatunkéw muchéwek nalezacych do 55 rodzin,

.Mimo %e zasolenie jest istotnym ekologicznym ‘czynnikiem ogranlcza-
jacym, liczby gatunkéw wystgpujacych na tych terenach sa wysokie.
.Na érédladowych solniskach stwierdzono 355 gatunkéw (w tym 44 halo-
bionty i halofile), a w slonawych siedliskach przymorskich 280 Zatunkéw
(w tym 40 halobiontéw i halofili). Slabo zréinicowane siedliska morskie
polskiego Baltyku zasiedla znacznie mniej gatunkéw. Z 88 stwierdzonych
tylko 50 rozwijalo sie w miejscach wystepowania, pozostale gatunki byly
- przypadkowe.

Przedstawiono dane iloéciowe oraz oméwiono charakter wystepowania
gatunkéw i grup muchéwek na solnisku w Inowroclawiu-Matwach, na
przymorskich terenach w Gdansku-Gérkach Wschodnich oraz w sied-
liskach morskich Baltyku. Podano tez gatunki stwierdzone na halofitach.
Opierajac si¢ na wszystkich muchéwkach oraz na gatunkach halobion-
tycznych i halofiluych, autor poréwnal fauny wyréznionych typéw siedlisk
zasolonych. Okazalo-sig, ze fauna typu przymorskiego jest bardziej po-
dobna do fauny solniskowej (odpowiednio wskaznik podobiefistwa 32,2
i 42,4) ni% do morskiej (odpowiednio wskaznik podobierstwa 14,3 i 20,0).

Autor stwierdzil w Polsce 63 gatunki halobiontyczne i halofilne (7 ha-
lobiontéw morskich,, 39 halobiontéw solniskowych i 17 halofili), co sta-
nowi 12,39, wszystkich wykazanych obecnie gatunkéw muchéwek. Udzial
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gatunkéw halobiontycznych i halofilnych w résnych typach siedlisk za-
solonych okazal sie bardzo podobny: na slonawych solniskach' — 14,59%;
na silnie zasolonych — 14,0%:; na slenawych terenach przymorskich —
14,39 oraz w slonawych siedliskach morskich — 15,99,

Uaktualniono i nzupelniono dane o halobiontycznej rodzinie Tethinidae
opracowanej w Kluczach do oznaczania owadéw Polski (Trojan, 1962),
oraz szerzej oméwiono wystepowanie Culicoides longicollis (Ceratopogo-
nidae). Przedstawiono dane émadczace o tym, ze larwy Nemotelus (Stra-
tiomyidae) sa ziemnowodne. _

»'Wéréd 83 polskich halobiontéw i halofili obserwu]e sig 11 elementow
zoogeograficznych: kosmopolityczny, holarktyczny, palearktyczny, euro-
pejski, frodziemnomorski, aridny, arktyczny, péhnocnoeuropejski, atlan-
tycki, nearktyczny oraz neotropikalny. Grupa muchéwek halobiontycznych
i- halofilny¢h w poréwnaniu do!muchéwek ogolem ma mniejszy udzial ga-
‘tunkéw o szerokim rozsiedieniu. Wynika z tego, Ze klimat i zasolenie
lacznic ograniczajg arealy gatunkéw tej grupy ekologicznej. Stwierdzono,
ze w Polsce ze wzgledu na slabe zasolenie Baltyku oraz:polozenie z dala
od oceanéw wystepuje niewiele halobiontéw morskich: ponad dwukrotnie
<mniej‘nii-nad.A1;lantykiem i Morzem ‘Pélnocnym. Gatunki aridne wyste-
puja u nas jedynie na Kujawach, Najmlodszymi halofilnymi nabytkami
-fauny polskiej: sa dwa gatunki zawleczone: Telmatogeton remanei (Chiro-
nomidae} — prawdopodobnie z Ameryki Poludniowej, oraz Pelomyia
coronata (Tethinidae) — = Ameryki Pélmocnej. Za relikt arktyczny z okresu
Morza Xoldiowego autor uznal Fucellia griseola (Anthomyiidae).

62 gatunki spoérdd stwierdzonych obecnie po raz pierwszy wykazano

1z Polski, wrtej liczhie: 21 gatunkéw halofilnych i halobiontyecznych.
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Table 1. Halobiontic and halophilic flies previously recorded from Poland .

Ecological groups: Hbm — marine halobiont, Hbs ~ inland halobiont, Hph — halo-
phil. , ' '
" The numbers used in the table refer to the following source papers:
. BECKER, 1896 — Silesia, Kujawy (most probably Ciechocinek)
‘BILINSK.L, 1968 — Lublin district
. BoBEK, 1893 — Krakéw district
BOBEE, 1894 — vicinity of Przemysl
. CzwALINA, 1893 — Gdansk and vicinity, Ostréda
. ENDERLEIN, 1906, 1908 — Puck district
. GRZEGORZEK, 1873 — Krakéw district
. HENDEL, 1934 — Poland
. HENNIG, 1966-1977 — Baltic coast
. Kant, 1922, 1935, 1936, 1937, 1940 — central coast
11. KIEFFER, 1925 — Sllema
12. KRZEMINSKI, 1972 - vxclmty of Warszawa
13. LacHMAJER, 1949, 1954~ Szczecin _
i4. LACHMAJE]!, 1950 — east coast, Inowroclaw
15. LACHMAJER, 1975 — vicinity of Gdadsk -

16. LACHMAJER and SKIERSKA, 1968 — Baltic coastal area

17. Loew, 1846 — Poznai and vxclmty

18. LoEw, 1871 — Tatra Mits

19. LYNEBORG, 1955 — Trzebiatéw

20. ScHNABL, 1902 — Ciechocinek

21, SceNABL and Dzrepzickr, 1911 — vicinity of Warszawa

22. SCHROEDER, 1910, 1911, 1913, 1922 — west coast

'23. ScHUMMEL, 1829 — Silesia .

24, SKIERSKA, 1963 — Baltic coast, Kujawy, Silesia’

25. SKIERSKA, 1973 —. Baltic coastal area ’

26. SKIERSKEA, 1974 — Wolin and Uznam islands

27. SKIERSEA, 1977 — Poland

28. SPEISER, 1924 — Gdanisk

29. Szavzrewskr, 1977, 1978, 1979 — Gulf of Gdansk, Kujawy, Owczary near Busko
Zdr6j

© 1 AW B B
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30.- Szapziswskl and HIRVENOFA, 1981 — Kujawy-- ~—

"31, Sznasr, 1881 — Ciechocinek, vicinity of Warszawa )
32 TROJAN, 1962 — coast ) .
33. TroJAN, 1974 — Ciechocinek, Owczary near Busko Zdréj, vicinity of Szczecm
34. ZAVREL, 1946; ZAVREL and Pax, 1951 — Ciechocinek
35. ZmupziNskl, 1967 — Gulf of Gdansk

i
Eco-
Family,, species . logi- | Baltie Kujawy Ot}mr
cal coast regions
group
1 2 |, .3 4 5
Limoniidae
Dicranomyia sera (WALK.) Hbs - 29 29
Symplecta stictica (M=erc.) Hph — - 3, 7, 23
Culicidae : 7 V

. Anopheles atropervus v. THIEL Hbs |13,16,24) 14 -
Aédes caspius (PALL.) Hph |” 24,27 | — 24, 27
A. detritus (HAL.) Hbs 13, 26 - -
_A. dorsalis (MEI1G.) Hph | 24,27 | 24 24, 27

Chironomidae® : " i '
Telmatogeton remanei REMMERT Hbm 29 - -
Halocladius variabilis (STAEG.) Hbm 5,35 e —
Cricotopus ornatus (MEIG.) Hbs 5 - 11
C. zavreli SzADZIEWSKI et HIRVENOJA Hbs — .. | 30,340 -
Clunio marinus HAL. .Hbm 35 oL -
Chironomus aprilinus Me1c, Hbs |5, 10, 35° - -

Ceratopogonidae : '
Culicoides manchuriensis Tox. Hph 25 T -

* ?C. maritimus K1EFF. Hbs 25 . - -
C. riethi KIEFF. ?Hph| 25 | ~— 2,12
C. salinarius K1err. - - Hph | 25 - -

Scatopsidae ) e
Parascatopse litorea (EpW.) Hbs - 29 -
Stratiomyidae o )
Nemotelus brevirostris MEIG. Hbs 6 31, 33 17
N. notatus Zetr. Hbs |10,22,33] 31,33 33
Empzd;dqe o
Chersodromia cursitans (ZETT) Hbm| 5,10 - -
Ch. incang HaL. Hbm| 5,10 - -
Ch. speculifera WALK. Hbm | 6,10, 28 — —
*Platypalpus albocapillatus (FALL.) Hph | 6,10 - 5
Hilara lundbecki FREY S R ?Hbs 10 - —
Dolichopodidae .' . . <
Macradolwﬁopus diadema (HAL.) Hbs 5,6 31 -
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[ [

R 3 4 5
Hygroceleuthus latipennis (FALL.) Hbs 22 — -
Hydrophorus praecox (LEBMAN) Hph | -10, 22 31 31
Thinophilus flavipalpis (ZETT.) Hbs — 31 —
Th. ruficornis (ZeTT.) Hbs — 31 —
Schoenophilus versutus (WALK.) Hbs 10 31 18
- Syntormon pallipes (FABR.) ?Hph 10 31 4
Otitidae :
Melieria omissa (MEIG.) Hbs — 31 —
M. picta (ME1G.) Hbs 5" 31 —
Tephritidae
Paroxyna planteginis (Har.) Hbs - 31 —
Helcomysidae
Hetorochila buccata (FALL.) Hbm| 5,10 — -
Coelopidae
Coelopa pilipes Har. Hbm 10 — —
Fucomyia frigida (FABR.) Hbm 10 — —
Malacomyia sciomyzina HAL. Hbm 10 - —
Sphaeroceridae
Thoracochacte zosterae (HAL.) Hph 22 —_ -~
Leptocera fuscipennis (HAL.) Hph 5 —_ —_
L. septentrionalis (STENH.) Hph 10 — -~
) Tethinidae
. Rhicnoessa czernyi HENDEL Hbs 32d - —
R. nigripes (CZERNY) Hbs | 8,10 - —
R, strobliana MERCIER Hbs - — 8
Pelomyiella cinerella (Har.) "Hbs 32 - —
Ephydridae®
Psilopa girschneri v. RokpEr Hbs — 1 —
P. nigritella STENH. Hph 10 — 1
Philkygria obtecta BECK. ?Hbs - - 1
Halmopota salingrum BoucHE Hbs - - 1
Scatella subguttota (MEIG.) Hph 10 - —
Ephydra riparia FaiL. Hbs 5,10 31 3L
E. scholtzi BECK. Hbs 10 1 1
Scatophagidae ‘
Scatophage litorea FALL. Hbm | 5, 6,10 - —_
Anthomyiidae
Fucellia baltica LYNEBORG Hbm 19 - —
F. fucorum (FarL.) Hbm| 6,10 - —
F. griseola (FALL.) Hbm 5,9 - —
F. tergina (ZETT.) Hbm 10 — -
Muscidae
Spilogona aerea (FALL.) Hbs | 10 = -
* 8. baltica RiNeD. Hbs 10 - -
S. varsaviensis (SzNABL ef DZIEDZICKI) PHhs| 10 ° - 2?
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1 2 | 3 | 4 5
Lispe hydromyzina FarL. Hbs 10 ‘ - _
Limnaospila albifrons (ZETT.) ?Hbs — | 20 —
Total 62 | 49 | 20 | 19

2 yecording of Chironomus salinarius K1errER from fresh-water habitats of Silesia
(HARNISCH, 1922) must refer to an other species

b as Trichocladius B

¢ ag Tendipes f.l. salinarius KigF¥.?

4 ag Tethina cinerea (see p. 46)

¢ presence of Ephydra bivittata LoEW and E. macellaria EGGER in Ciechocinek
(SznaBL, 1881) is doubtful because of their geographic distribution

1

Table 2. Flies collected during the present investigations (families and genera are arranged.
systematically, but species within the genus are given alphabetically)

* _. the first record from Poland
Ecological groups: Water salinity:
Hbm — marine halobiont o — oligohalinic
Hhs — inland halobiont m — mesohalinic
Hph — halophil p — polyhalinic
Hx — haloxene h — hyperhalinic water
Study stations: :
M — Inowroclaw-Maiwy 0 — Owczary near Busko Zdrdj
J — Janikowo G — Gdansk - Gérki Wschodnie
C — Ciechocinek Z — Bay of Puck
A — Aleksandréw Kujawski U — Karsibér on Uznam island
R — Inowroclaw-Rgbin F — Gulf of Gdaisk
P — Pelczyska near Ozorkéw B — Pomeranian Bay
® — very numerous, X -— NUMerous, + — Not numerous species
Type of habitat
Eco- ;
logi- Inland Coastal {Marine-
. . g
Species of flies cal
p-h o—m o-m m
group
MJCARPO [GZU| FB
1 2 3 4 5
Trichoceridae
Trichocera hiemalis (DEG.) Hx |[+—------ e ey
T. major Epw. Hx F— - —_——— -—— ==
T. regelationis (L.) - Hx X=X m—= == | === ==
T. saltator (Hammis) THx Xk —m— = |~ == | ==
Tipulidae -
*Tipula czizeki DE JoNe Hx X o— o — — = = e
Tipula lunata L. Hx |- —-—- ——-—-— - -] = -




64  RYSZARD SZADZIEWSKT .

1 | 2 | 3 s | 5
T. paludosa MErc. Hx |+—-— =~ —— - =
T. solstitialis WESTH. Hx —_—t — — e |~
T. vernalis MEIG. Hx [——=-—-Z—=|+—-4| —=

Anomaloptera nigra (L.) Hx [x++ ————=|4++—-| ~=
Nephrotoma appendiculata (PTERRE) Hx |- —-=— —=—4 | —==] ~=
N. flavescens (L.) Hx [-—= - ==~ —_— | % -
N. pratensis (L.) Hx |- —-=- - ==~ _—— | +-
N. scalaris (ME1G.) Hx |+-— ———-~ L

Limoniidae ) ’

*Dicranomyia danica KUNTZE Hx | ——-= 4+ ==+ | -=~=] -~
D. modesta MEIG. Hx [ ~—-4 —= | =~ +2
D. serats(WALK.)" Hbs | e+ — @+ x x| x — =] ==
“Helius longirostris (MEIG.) Hx |- ——= — == — P T
Epiphragma ocellaris-(L.) Hx | ——-—- — = —-= _ ) + -
Phylidorea lineola (MEIG.) Hx |- -~ ~—- - + | ~==] ==
_Pseudolimnophila lucorum (MEIG.) Hx | —-—-~- ~ - -] —== ==
Erioptera fusculenta EDW. Hx [——~- —- | -] ==
Erioconopa trivialis (ME1G.) Hx |- -- —— - == -z
Gonomyia tenella (ME1G.) Hx | -=—~ ——~— —_—— +-
Symplecta hybride (MEI1G.) Hx |+ -~ — =~ — _—t =] ==
S. stictica (ME16.) Hph [ x x x + — = x | x x = | =~

- Molophilus griseus (MEIG.) Hx | -—-—- - —— —~ |+ ==] ==
T M. pleuralis MELJ. Hx | -~ = ——— ] = =] ==
Rhypholophus bivittatus (LOEW) Hx |- 4+—-4———+|—-—==] -~
Ptychopteridae
Piychoptera contaminata (L.) . Hx U [
Psychodidae
Psychoda humeralis MEIG. Hx [+-—-—-—-—-- S I
*Panimerus similis (TONNOIR) Hbs | @ — — ¢ —x x| + x -] — =
*Duckhousiellaustulata (WALK.) ?Hbs | — @ — % - —— | 0 — =] ——
' . Dlxldae
Dtxella aestivalis (MEIG) Hx | — =~ — — — === =
D. obscum (Loew) Hx |~ 4= - - | === ==
' Cuhc:dae

_Anopheles atroparvus v. THIEL Hbs | - = — — — — = X == -~
Aédes caspius (PALL.) Hph | - — - - - - - *o -~ —=
A. dorsalis (MEié.) Hph | e 0o ———0 | -+ - | ~~
A. flavescens (MULL.) Hx |-=*—--~—-=|@®++| -~
‘Culex pipiens L. Hx | +-—— +X4+ -] x+=| ==
Cuhseta ennulate (SCHRANK) Hx | —=— — —— = % i [l

Chironomidae h ’

Procladius culiciformis (L.) Hx |4+ 4= ——=—==] x == |"==
_P-gagiualisme. Hx —_—_— e - - - ‘x—»-.3
Telmatogeton remanei REMMERT Hbm| - - - — === R .x‘»"—?'(
Psectrocladius sordidellus (ZvTT.) Hx |-=——- — - -~ x £ Ak
Nanocladius bicolor (ZETT.) Hx |-=—= —~—- =~ _— x| =
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*Orthocladius glabripennis GoETeH. Hx |+~ ———— N R
Acricotopus lucens (ZETT.) Hx | +—— —=x—| =4+ =| = —
Halocladius variabilis (STAEG.) Hbm| — — = — — — — —+—| o+
Cricotopus bicinctus (MEze.) Hx | ~—— —— —— | @
*C. intersectus (STAEG.) Hx | - =< ———— R
C. ornatus (MEIG.) Hbs | - - — ~ — — — oo —| x —
*C. pilitarsis (ZETT.) Hx | ——— ———— PR
C. sylvestris (FABR.) Hx | ——+4+ + ———| o+ =~
C. trignnulatus (Macq.) Hx | - —— —— —— IR
C. zavreli STADZIEWSKI et HIRVENOJA Hbs | e - — — — — | — ——| —~—
Metriocnemus hirticollis (STAEG.) Hx | ——-—- — - - o | ———| ~—
*Chaetocladius piger (GOETGH.) Hx | x —— —— — — S
*Paraphaenocladius impensus (WALK.) Hx |[--—-+—-0—~ | & ~—| ~—
#Limnophyes difficilis BRUNDIN Hx |—--—- — -~ — _—t = |~
L. prolongatus (KIEF¥.) {Hx | — - « ==~~~ | -
Smittia aterrima (MEIG.) Hx Ko o e | e |
Clunio marinus HAL. Hm| - -~ ——-—-— _———] X -
Camptocladius stercorarius (DEG.) Hx |-—-—- —-—-—— dm = | o~ —
_ Pseudosmittia trilobats (Epw.) Hx | -—-—- ——=— = =] -
Corynoneura scutellata (WINK.) Hx |+—-- —-——-—- -~ —-—— -
Pelypedilum scalaenum (SCHRANK) Hx |[-—-—- —-—-~ —+ = -~
Fndochironomus tendens (FABR.) Hx |[+~-- —-——-~ ST
Stictochironomus crassiforceps (KIEFF.) Hx [--—-—-—-~-~- _———] -
Dicrotendipes nervosus (STAEG.) Hx |- -—- - - — - X =] ==
Glyptotendipes barbipes (STAEG.) Hx | -—-—- ———— + 4+ =] =~
G. lobigerus (Say) Hx |+-- ——-—--— X o=t | =
Chironomus annularius MEIG. Hx |-- - ———— X —— | — =
_ Ch. anthracinus ZTT. Hx |- - - - —-—-- o= =
Ch. aprilinus MEigG. Hbs [+ - - ——4++ | -0 —| + —
Ch. plumosus (L.) Hx |~+—4+——=+ | 6 -4+ | % -
*Ch. pseudothummi STRENZKE Hx |-=--—-—--- -] -~
Camptochironomus pallidivittatus MALL. Hx | ~--—- ———— | ==
C. tentans (FABR.) Hx et e m——— | x =+ | ==
*Kiefferulus tendipediformis (GOETGH.) Hx { -4+~ == == | = == | — =
Einfeldia dissidens {WALK.) Hx |-----—-—- S T
Cladopelma virescens (MEIG.) Hx |- -=----—-- - ==
Microchironomus tener (KIEFF.) Hx e e = | m = ==
Parachironomus arcuatus (GOETGH.) Hx |- -—- —~—~~— o+ - — -
Cryptochironomus rostratus (KIEFF.) Hx == —_——— --
C. supplicans (MEIG.) Hx |- —— —-—=-—-~- X x —| +—
*Tenytarsus gracilentus (HOLMGR.) Hph | - - — - — -~ X —=| —=
Cladotanytarsus mancus (WALK.) Hx | --- - - - — e —| x —
*Paratanytarsus inopertus (WALK.) Hx |--- —-——-——-— + o —| ——
*Micropsectra lindrothi GOETGH. Hx |+~-—- ———~— _——] ==
Ceratopogonidae
Bezzia albicornis (MEIG.) Hx |- -— - ——- - +-x| —=
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*B. albipes {WINN.) Hx |- == — = = = PR .
*B. elongata ZIL.-SEBESS Hx [+ — - x——— | +—=| — =
B. nobilis (WINN.) Hx |- —= — == - =] — =
B. ornata (MEIG.) Hx e e = | =
Serromyia morio (FABR.) Hx + - = - == + | ++~] -=
Monohelea leucopeza (MEI1c.) Hx - - = - = [P
Culicoides duddingstoni K. et L. Hx |- - - —--— —_ | ==
C. fascipennis (STAEG.)} Hx | -—-= — === b—— -
- *C. longicollis GLUKHOVA Hbs o0 0 — — — - | — ~— | —
C. manchuriensis TOKUNAGA Hph |- - - - - - 4+t -] -=
C. maritimus KIEFF, Hbs | - — - — - - — RIS
C. nubeculosus (MEIG.) Hx |~ = = —— Kom | o — b
C. obsoletus (MErG.) Hx |+ -~ —~—— —_—— ) -
C. pallidicornis KIEFF. Hx Y T
C. punctatus (ME1G.) Hx | ~ — o = — — — =] —=
C. riethi KigFr. ?Hph'| — ~ — = — — — I
C. salinarius KIEFF, Hph | + X = ~ ——4 | ++ 4+ | — -
C. stigma (MEIG.) Hx | ——— - — = === —=
C. subfasciipennis Kigpp. Hx b—— - —— = —— = o=
*Dasyhelea flavoscutellate (ZETT.) Hx |++—-x+—-—|4+—-+]| -~
*D. leptocladus REMM Hbs | x+—- —— ==} 4+ ~—=| — =
*D. modeste (WINN.) Hx |-—-—- ——-—-- | —=
*D. neobifurcata WIRTH Hph e @ — — — —— | 4 —— | ==
*D. olivacea REMM Hx o—— - — - = +— - ==
*D. turficola KIEFF. Hx - ———— | X+ = ==
*D. unguistylus REMM Hbs | -~ - +—-=—-=-| == —=| ==
Forcipomyia bipunctata (L.) Hx |+—-—- —-—-—-— R -
F. ciliata (WInNN.) Hx | —~——= — ——— =] 4 -
*F. knockensis GOETGH. Hbs [ @ x — + — — - | x4+ —| — =
F. murina (WINN.) Hx |++ - —-—=——-=| —==| =<
F. velox (WIinN.) Hx F—— ——— |~
* Atrichopogen infuscus GOETGH. Hx |+—-——x—+4++|+-=]| —=
A. lucorum (MEIG.) Hx |- -—= ———- -t 4] - =
A. minutus (MEIG.) Hx |—-—— ~——— | - =
A. rostratus (WINN.) Hx |+—-—4+—-—==| —=«| — =

Simuliidae
Titanopteryx maculata (MEIG.} Hx |[-=- ~—~—- - = | -=
Mycetophilidae
Mycetophila fungO{urh DEg. Hx |- -4+ —=== | ~-==| ==
Brevicornu griseicolle (STAEG.) Hx | —== — = —— — =] -
Sciaridae

Sciara flavimana ZETT. Hx - ——= = _——— ==
S. humeralis ZETT. Hx ——— e | e | = =
Plastosciara nobilis (WinN.) Hx |+++ ——-=-=|-==| - =
Bradysia brunnipes (ME1G.) Hx |- == —==~ —— | -
*B. flavipes TUOMIKOSKIL Hx | +-—= ==~~~ R
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Cecidomyiidae
*Tetraxyphus toxicodendri (FELT) Hx |4+ - - ———— — _
Campylomyza flavipes ME1G. Hx |+-=- - -+ - _ -
Lestremia cinerea MACQ. Hx | - == — = + - - __
*Pseudepidosis lunaris MAMAEV Hx |—-=-=- — -~ - -
*Asynapta phragmitis (Gir.) Hx |—-=—= —4 — = ~ .
*QOzirhincus tanaceti (KIEFF.) Hx |- —— ——=—~ - -
Lasioptera arundinis SCHINER Hx |+ ~—-+——-— - _—
*L. flexuosa (WINN.) Hx X — X X 4 — — _ _
Hybolasioptere fasciata (KIEFr.) Hx _——t — 4 - = - __
Giraudiella inclusa FRAUENFELD Hx ——— - — - -
Cystiphore sonchi F. LoEw Hx |+ —~@ ~=—~— + - -
Clinodiplosis cilicrus KIEFF. Hx | +4 + ——— — _ _
*(ctodiplosis glyceriae (RUBS.) Hx | - =—— — ——— _ _
Coquillettomyia caricis (MOHN) Hx |+ —-—=- —=——— _ .
*C. lobata FELT Hx | ~-—-—- ——_—— _ o
Scatopsidae
Swammerdamella brevicornis (MEI1G.) Hx 4+t —-— == - + —
Parascatopse litorea (EDW.) Hbs | o0 — @ — — — _ .
Rhecmoclema verralli (Epw.) Hx | -+ - ~~-+ - + -
Reichertella nigra (METG.) Hx | xxx x ——~— - -
R. pulicaria (LOEW) Hx | - - = ==~ - .
Colobostema trista (ZETT.) Hx | +—-—= — — —— - -
Aspistes berolinensis MEIG. Hx |- -—- -— =~ - -
Bibionidae
Dilophus febrilis (L.) Hx X 4+ X —+ — - % —
D. femoratus MEIG. Hx |--—= - =—-— - -
Bibio ferruginatus (L.) Hx |- -—- - - - + + __
B. johannis (L.) Hx |- ——- ———-— - + -
B. lanigerus MEIG. Hx — o — - —— - _
B. reticulatus LoEw Hx o - -
B. varipes MEIG. Hx | - -—=- ——-—— _ + -
Anisopodidae
Sylvicola fenestralis (Scop.) Hx |- —-—- ——— - - - -
S. punctata (FABR.) Hx | —-——-—- —— + - - -
Rhagionidae
Rhagio scolopaceus (L.) Hx |- -—- ——— + ~ __
R. tringarius (L.) Hx — e - - = _ _
Chrysopilus splendidus (MEIG.) Hx + - — 4+ - == - .
Stratiomyidae
Solva marginata (MEIG.) Hx o ———— = - -
Stratiomys chameleon (L..) ) Hx | — = — -~ — — + — _
S. furcata FABR. Hx |- —— —4+ — ~ — -
Odontomyia viridula (FABR.) Hx |[+--—-——-—- o+ -
Nemotelus brevirostris MEIG. Hbs | x — —~ x — — + - -
N. nigrinus FaLL. Hx -t - — _
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N. notatus ZETT. Hbs | ee e © - — - | + —~| =~
N. pantherinus (L.) Hx |+ - - - —— + | === =
. uliginosus (L.) Hx [ X+ x —4+——=|++=1] =
Oxycera trilineata (FABR.) Hx | ~4+ - ———==] ———| =
Pachygaster aira (PANZ.) Hx |- -4 ~— == | =~ =
Microchrysa polita (L.) Hx |- -4+ ——=-=-| —==1] =
Chloromyia formosa (Scop.) Hx !+ -+ -——=— | ++-1 +
Tabanidae
Chrysops relictus MEIG. Hx [ ~—-- — - - — —_— | =
Tabanus bovinus L. Hx |[~—-— —— —| =4+~ =
Haematopota pluvialis (L.) Hx |+-4+ —=—=——j+x—~| +
Asilidae
Dioctria atricapilla ME1G. Hx [ —-—-4+ ——=—-| = =—| =
Leptogaster cylindrica (DEG.) Hx | X—=—%x ———— | +——| =
Philonicus albiceps (MEic.) Hx | ——-—- — - - - — = +
Machinus cingulatus (FABR.) Hx {+—-+ ——-——-—| —=~—| =
Therevidae
Thereva annulate (FABR.) Hx [-—-- ———- - TR
T. arcuata LoEw Hx |+ -—- - ——-— -] =
T. circumscripta LoEW Hx | --—- ———-- — =] -
T. nobilitata (FABR.) Hx |- —-— —=— - —— | ¥
’ Empididae
Crossopalpus setiger LOEW Hx |4+~ ———=| —4+—-| =
Chersodromia cursitans ZEYT. Hm|--- - -- - - =
*Tachydromia brevipennis v. Ros. Hx o = - _—— ] =
T. sabulose MEIG. Hx | ~-—-—- — - — — —— = s
*T. terricola ZETT. Hx | —-=- - —_- = - |
Platypalpus albocapillatus (FALL.) Hph |+ - — - — —- = - =
*P. articulatoides FREY Hx | +-—-— — -~ — R
*P. pallidicornis CoLLIN Hx | x—~+ +—-——+ | —+—]| =
Syneches muscarius (FABR.) Hx NI R
Bicellaria spuria FALL. Hx | - -+ ~=—=——~ ] ==~ =
Rhamphomyia nigripennis (FABR.) Hx |- -—- ———— —_— 4 = =
Empis caudatula Loew Hx T I e
E. Livida L. Hx |~-+ -——-=-+|-—=1]"~
E. stercorea L. Hx | ~=—- — - = —— - +
E. tesselata FARR. Hx | --=- —=——-— -~ -
Hilara chorica FavLL. Hx | - - = — = - = X X — |
H. clypeata MEIG. Hx X — — — — — — - =
H. fuscipes (FABR.) Hx | ——— — — — = - =] +
Dolichocephala irrorata (FALL.) Hx |4+ - —-—-—- - - -
Dolichopodidae
*Dolichopus apicalis ZETT. Hx |- - —- ——- - — — =] =
D. brevipennis (ME16.) Hx —— e —m e =] =
*D. clavipes HAL. Hbs | ~—@ — = = | === =
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D. excisus LOEW Hx |- -~ —~—— + | - S
D. linearis (M‘EIG.) Hx Xom X oo |+ — -
D. longicornis (STANNIUS) Hx [+ ~4+ —=—-—-1| + - - =
D. nitidus FALL. Hx | — == — — — — + — - —
D. notatus (STANNIUS) Hx ——_t - == | == -
D. nubilus (Me16.) Hx X+ —d == + + 1 —
D. pennatus (MEIG.) Hx |-—-=- —=-—- + = - —
D. plumipes (Scop.) Hx | ———- - = + =1 ++ + -
D. ungulaus (L.) Hx |{4+-x ———— | +— x —
Macrodolichopus diadema (Har.) Hbs | -+ + — = —— | + + -
Hygroceleuthus latipennis (FALL.) Hbs | - — — — — — — + % - -
Hercostorus chrysozygos (WIED.) Hx X —4 —4 —— | +— -—
Poecilobothrus nobilitatus (L.) Hx |- -=- —4-—-] - = - -
Tachytrechus notatus STANNIUS Hx |-—-—- — - + -] -- - —
Hydrophorus bipunctatus (LEEMAN) Hx | +-- - —-— + o4 - -
H. litoreus (FALL.) Hx |—-——- ———— + o + -
H. praecox (LEBMAN) Hph | x — 4+ — =~ — | + 4+ % X
Thinophilus flavipalpis (ZETT.) Hbs |+ ++ —=———-| — - _ -
T. ruficornis HAL. Hbs | @ + x @ —+ x | + — - -
Thrypticus bellus LoEw Hx |——-—- ———— + = —
Porphyrops laticornis (FALL.) Hx | -4+ - =+ —— | +— -
P. riparia ME1G. Hx |- -—- —=—-— + 4 -
*Xiphandrium zetterstedti PAR. Hx | -—-—- —-— + | - = - =
*Syntormon filiger VERR. Hbs | @ + % +——— | — — S
S. pallipes (FABR.) 2Hph | + ~ — — — - x| e+ .
*S. rufipes (MEIG.) Hx |~ =4 — = —+ | + + -
Achalcus flavicollis (MEIG.) Hx |- -=- - —-- - -
Neurogona quadrifasciata (FABR.) Hx |- - = — = — - -+ - -
Chrysotus femoratus ZETT. Hx - - = - == - - - —
C. suavis (Loew) Hx |- - - - ——- - + - -
Leucostoly vestita (WIED.) Hx |- - - ——— - 4o I
Campsicnemus armatus (ZETT.) Hx | - —— == —— v 4 -
C. curvipes (FALL.) Hx | — — =~ = — I -
C. pectinulatus (LOEW) Hx | - =— — - — - R
C. picticornis (ZETT.) ) Hx _—— = == -
Sympycnus annulipes (ME1c.) Hx | x -~ ++++ | —+ - -
Micromorphus albipes ZETT. Hx T i B - -
Lonchopteridae
Lonchoptera furcata (FALL.) Hx X —4 — ===+ + + -
Phoridae
Aenigmatias lubbocki VERR. Hx —— = - - - - ——
Megaselia brevicostalis (WooD) Hx |+-=+——-—-| —+ -
M. luminose ScemiTz Hx |- - —-+—-==-| -~ - -
M. pumile (ME1G.) Hx | - - - — — T R - -
M. stigmatica ScEMITZ Hx |- - = —-=-—-- + - - =
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M. unguicularis (Woop) Hx | -—-—- ———— PR B
*Pseudacteon formicarum (VERR.) Hx | - =——- ———-— + - ~
*P. lundbecki SceMmITZ Hx | - == — = - — + - -
Syrphidae
Pyrephaena granditarsa (FORsT.) Hx | -4+ - — == | - — ~
Platychirus fulviveniris Macq. Hx | -—+ +—-——-1}+ — —
P. clypeatus (MEIG.) Hx | x4+ x x——+ | ++ -
P. peltatus (MEIG.) Hx |-4+-—-+--1|-+ -
Melanostoma mellinum (L.) Hx [+ -4 x—-——|—— _
Scaeva pyrastri (L.) Hx |+ -4+ ————| —+ -
Syrphus corollae FABR. Hx |+ -+ +—-—=~ 1|+ + +
S. ribesii (L.) Hx |- == — == - +
Sphaerophoria loewt ZetT. Hx |- —-—- —— =~ — + - —
S. rueppelli (W1ED.) Hx | +4+ 4+ x——— | + — -
S. scripta (L.) Hx X X X —_— | 4 = -
Pipizella virens (FABR.) Hx |- - - - —-—-— + - -
Liogaster metallina (FABR.) Hx |-+~ ==+ —| — = -
L. splendida (ME1G.) Hx | - —-— - ——-— - - -
Eristalis arbustorum (L.) Hx |4+ 4+ 4. - - — — + 4 -
E. intricarius (L.) Hx |4+ - — - =~ - —
E. tenax (L.) Hx o — —— — |+ = _
Lathyrophtalmus aeneus (Scop.) Hx | x xx +——=—] x + -
Eristalinus sepulcralis (L.) Hx R e -
Eurinomyia lineata (FABR.) Hx e e | - — _
Helophilus hybridus LoEw Hx —_——— e — — — — _
H. pendulus (L.) Hx |-+ - ————| ++ -
H. trivittatus (FABR.) H |- -+ ——=— | — = -
Eumerus strigatus (FALL.) Hx - — = - - — -
Syrinta pipiens (L.) Hx XXX +——— | +4+ ~
Pipunculidae
Alloneure geniculata (M£16.) Hx [ +-—-—+-—-—-| —-— -
A. sylyatica (MEIG.) Hx M om o — __ _
Eudorylas fuscipes (ZE11.) Hx X == m—= | —= _
Micropezidae
Micropeza corrigiolata (L.) Hx e S -
Platystomatidae
Rivellia syngenesiae (FABR.) Hx | x -+ +—-—— | ++ -
Otitidae
*Melieria cana (LOEW) Hbs | + — - — — — — R _
M. crassipennis (FABR.) Hx o - — — - _
M. omissa (Mr16.) Hbs | — ~ + 4+ —— | + — -
M. picta (MEIG.) Hbs | x + ® — = — — | + — -
Ceroxys urticae (L.) Hx Ko m o = | 44 -
Herina palustris (MEic.) Hx |4 -+ —-——-| = -
Tephritidae
Urophora jaculata (Rownp.) Hx o ——— — — _
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Ictericodes japonica (WIED.) Hx o — —— _ -
Paroxyna plantaginis (Har.) Hbs |+ — 0 ~ — — — | + + -
Trupaena stellata (FUssLY) Hx |—-—-4 ————] —— -
Sepsidae
Themira annulipes (MEIG.) Hx | ———- — - -~ -+ - —
T. lucida (STAEG.) Hx |+ —4 4+ ——=— | — = -
T. minor (HaL.) Hx F X = ot — | 4+ + - =
T. puiris (L.) Hx | ——— — - —— + + . —
Sepsis cynipsea (L.) Hx | ——-= — = - 4 - 4 -
S. fulgens HOFFMANNSEGG Hx |- =-—- —=—-— -+ - -
S. punctumn (FABR.) Hx |- == ——~— + - S
Sciomyzidae
Pherbellia cinerella (FALvL.) Hx X o— — — — — — - - - _
P. grisescens (MEIG.) Hx |+-—- ~-—-—--— -+ - -
P. nana (FaLL.) Hx | ———- — - — + | == -+
P. obtusa (FaLL.) Hx |- ——- - — il + -
Sciomyza simplex FALL. Hx | -=-—- — - —=— J— -
Preromicra glabricule (FALL.) Hx | - ——- ——-— - - + +
Tetanocera ferruginea FALL. Hx e —m = | - -
Dictya umbrarum (L.) Hx |- =-—- ——-—-~— - -
Pherbina coryleti (Scop.) Hx o — - — — - -
FElgive sundewalli FRIES Hx _—— - —— = - -
Knutsenia albiseta (Scop.) Hx | — == — == — -+ - -
Limnie unguicornis (Scor.) Hx X — = — = | — — - =
Sepedon sphegeus (FABR.) Hx | +- - —-—-—— - -
Lauxaniidae
Eusapromyza multipunctata (FALL.) Hx | ——— — - =~ + - -
Minettia plumicornis (FALL.) Hx | - —-—- ———- — -+ - =
Lycielle decipiens (LOEW) Hx | === — = = — 4 - -
) Sapromyza quadripunctate (L.) Hx o — — - = - - - =
Calliopum aeneum (FALL.) Hx F— - ——== + + - -
‘ Charmnaemyiidae
Chamaemyia juncorum (FALL.) Hx - - - == - - -
*C. polystigma (ME1G.) Hx e X m | == I
Piophilidae
Piophila vulgaris FALL. Hx |- =-—- - - - - -— + —
Agromyzidae
*Liriomyza angulicornis (MALL.) Hbs | ¢ -+ — - = — | + — - -
L. fasciola (ME16.) Hx o — - - = - - -
L. latipalpis HENDEL Hx X = — - — — — - = - =
Cerodontha denticornis (PANz.) Hx [ x4+ ——=—~4|—-= ~=
C. phragmitophila HERING Hx ——_—— X = | == - —
*Phytomyza asteris HENDEL Hbs | ~— @ — — =~ = | x — -
" P. lateralis FaLL. Hx |4+ == — =~ = - - -
Heleornyzidae
Orbellia hiemalis (LoEw) Hx (+-- ———~ - - - =
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1 2 3 4 5
Tephrochlamys rufiventris (MEIG.) Hx | - ~=- - - = === -
Anthomyszidae
Anthomyza gracilis FALL. Hx | ——— —— = X~ -
A, sordidella (ZETT.) Hx [FIU U T S S
Opomyszidae
Opomyza florum (FABR.) Hx |[+-4 ——+—-| +~—-=1| ——
0. germinationis (L.) Hx |--- ~-- +4+ [+ ~=] =
0. punctata HaL, Hx | -4 —o—~-= | —=—| ==
Geomyza apicalis (MEIG.) Hx |4+ ~-- — ===~ —_——=] -
G. tripunctata Farr. Hx Fmm e | === §o- -
Asteiidae
Asteia concinna MEIG. Hx o —m = |- -
Sphaeroceridae }
Copromyza atra (Mzrc.) Hx {——-+ ———— | ~~4 | 4+
C. equina FALL. Hx SIS PR B
C. stercoraria (MEIG.) Hx | —=-— — — - S N
Sphaerocera curvipes LATE., Hx ——t e == =
Coproica vagans (HAL.) Hx | ———- — ==~ ——— 4=
Thoracochaeta zosterae (HAL.) Hph | - — - - — - - _—— -
Limosina heteroneura (HAL.) Hx |[+—-=- ———-— _—— ] ==
L. ochripes (ME16G.) Hx |+~- —-—=—-~« R T
Leptocera curvinervis (STENH.) Hx |+—-—-+——w= | ———| —=
L. fuscipennis (HAL.) Hph | e x @ + 4+ + — | +——| + —
L. humida (HAL.) Hx |- - - -~~~ +|—-++ e+
L. limosa (Farvr.) Hx | -——- ———- - + - l -
L. lutosa (STeNH.) Hx |- -4+ ~—=| =~ x =
L. modesta (Dupa) Hx | ~-— ——— T R
Tethinidae
Rhicnoessa nigripes (CZERNY) Hbs | x X — + — — = | = w = | — ¢
*Pelomyiella mallochi (STURTEVANT) Hbs —— | -] ==
*Pelomyia coronata (LOEW) Hbs | x + 4+ — -~ — ~ | — ==
Milichiidae
Madiza glabra FaLr. Hx | -~ - —— ~ PR
Meoneura lacteipennis (FaLL.) Hx |- -~ —-——-~ + ==l -
Ephydridae
Mosillus subsultans (FABR.) Hx | -—-~-——--— _——— o+ -
*Atissa limosina BECK. Hbs | x + 4+ —— == | = — -} — =
* Allotrichoma strandi Dupa Hph | - — — - — — = o —— | —=
*Glenanthe ripicola Har. Hbs | x — — — — — — _——f ==
Trimerina madizans (FaALL.) Hx - ——— = —-—— - ==
Discocerina obscurella (FALL.) Hx |- = —— -~ — e =
Psilopa compta (Mxxc.) Hx | ++++—-+—-|+~=] -~
P, girschneri v. R6pER Hbs | @ + — —= — — | e o | ==
P. leucostoma (MEIG.) Hx d =X = | e — P
P, nigritellu STENH. th 0@ — ——— | e = - =
P. nitidula (FALv.) Hx X+ X+t o= | ===
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1 | 2 | 3. 4 | s
P. polita (Macq.) Hx |- —- ———--— X om— | ==
Dichaeta caudata (FALL.) Hx | 4+ - — — — — = o | =
Notiphila cinerea FALL. Hx | — - = — — — — | ==
N. nigricornis STENH. Hx |--—- ———-— —_—— | ==
N. riparia MEIG. Hx |4+ %x - —++ @ x+x| ——
N. uliginosa HAL. Hx |- -=- - -~ 4+ |+ ==l —=
N. venusta LOEW Hx —t e = e = | = —
Hydrellia chrysosioma (ME1c.) Hx VI S
H. griseola (FAvLL.) Hx | ~—= - —-—— | ==
H. laticeps STENH. Hx |{+-~—- ——=——=|x=—=| —=—
H. maculiventris BecK. Hx (++++4+~-++|—-%+| +~—
Hydrina flavipes (FavLv.) Ht |~—— 4 == | —==| - =
Nostima picta (FaLr.) Hx |+—-—= ——— =~ _— ] ==
Hyadina nitide (MacQ.) Hx +— - ——— = [
Ochthera mantis (DEG.) Hx b - — = I R
Parydra aquila (FaLL.) Hx | - ——- — - - === =
P. coarctata (FALL.) Hx | -4+- —==xx|-==1] -~
P. cognata LoEW Hx | %x - = — =~ x| x=—=] +~—
P. pusilla (ME16.) Hx ot m— e | m = =
*P, undulata BECK. Hx | ——— — — b m e - =
Scatella lutosa HAL. Hx X X e —m e | m = | -+
S. paludum (MEIG.) Hx bt ——xX— | @+ —| @x
S. sibilans (HAL.) Hx —— - — - — | ==
S. stagnalis (FALL.) Hx XX @ 4+~ | X x x| %X
S. subgutiata (MEIG.) Hph | — - — — — - — e~ | ®x
Limnellia stenhammari (ZETT.) Hx dom - — | = -
Scatophila caviceps (STENH.) Hx |4+ -~ - — -~ _—— | ==
Coenia palustris (FALL.) Hx [+-- ~-—-—~ e —+ | — -
Paracoenia fumosa (STENH.) Hx | X —= -4+ - | xxx| -~
*Ephydra glauca MEiG. Hbs | x = %X ———— | =~ =~ | =~
E. riparia FALL. Hbs *® —— —— | XX =] —+
Camillidae
Camilla glabra (FALL.) Hx Fm— = ——— —_——— ==
Drosophilidae
Scaptomyze graminum (FALL.) Hx [-—-- ——-—~— e
§. pallida (ZETT.) Hx | x—+ +—-4+~1xx+]| ++
Chloropidae :
Elachiptera cornuta (FALL.) HX |([+-=-—-—--- +++ | -
Calamoncosis minima (STROBL) Hx |+-- —-———~ -~ ==
Lipara lucens M1c. Hx [+-—~4+—-=—=+++]| — -
Tricimba cincta (MEIG.) Hx |--—- ——=—— R
*Aphanotrigonum cinctellum (ZETT.) Hph |0 @00 +———| —~+—-| ——
A. nigripes (ZETT.) Hx |{+-=- ==~ o= ==
Oscinimorpha albisetosa Dupa Hx + == - - —— = - =
O. sordidissima (STROBL) Hx S _——— =
Tropidoscinis albipalpis (MEIG.) Hx X=X —m——— | m == ==
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1 2 4 4 | s
Oscinella cariciphila CoLLIN Hx | +—-—= ———— - _
O.frit (L.) Hx _— - = = - 4 =
0: nigerrima (MAcQ.) Hx |4+ -4 — — —— - —
0. pusilla (ME1G.) Hx |+ -4+ — === - -
0. trigonella Dupa Hx —— - _ -
*Eribolus slesvicensis (BECK.) Hx | - -~ - =~ - S
Dicraceus fennicus Dupa Hx R - -
Platycephala planifrons (FABR.) Hx | x —— 4+ - — — - - -
P. umbraculata (FABR.) Hx |- - - — 4 — = + - -
Meromyza femorata Macq. Hx X — — = = — - - -
M. pratorum MEIG. Hx | - — = ——- - — - -
M. variegata MEIG. Hx _—— = — - — - -
Haplegis flavitarsis (ME16.) Hx |- —-- —~~— - - -
Lasiesina albipila BECK. Hx b — —— = - -
L. cinetipes (MEIG.) Hx [+ - — -~ g — -
Diplotoxa messoria (FALL.) Hx |~-+—-4+—-+-1{ &+ -
Melanrum laterale (FHaL.) Hx KKK KK = + - =
*Cetema neglecta (TONNOIR) Hx |- = — 4 ~ =~ + —
Chlorops gracilis MEIG. Hx | - — - — - = - - -
Thaumatomyia glabra (MEIG.) Hx | x —— 4+ 4+ — — - -
T. hallandica ANDERSSON Hx @ F 4 W — — — — —
T. notata (ME1G.) Hx X — = — = — — - ——
T. rufa (MacQ.) Hx | 4+ -4 — - —— - -
Scatophagidae
Phrosia albilabris (FABR.) Hx — e — - — - -
Amaurosoma brevifrons (ZETT.) Hx o — — - — - -
Scatophaga furcata (SaY) Hx | — -~ — — - = - -
S. litorea FaLL. Hbm| — - = = — — — % -
S. stercoraria (L.) Hx X X K 4+ — 4 + x - =
S. suille (FaBr.) Hx | - == —— - - + =
Trichopalpus punctipes (MEIC.) Hx |+ -- ——-—-- + + -
Anthomyiidae
Myopina myopina (FALL.) Hx |-—-—- ———-— - + -
Fucellia griseola (FArL.) Hbm| — — = — — — — - X X
F. tergina (ZETT.) Hbm| — — = — — — — + P
Phorbia genitalis (SZNABL) Hx |+ —4 — - — R
P. securis TIENSUU Hx | 4+ — — — =t — - -
P. sepia (MEIG.) Hx |+~ = —— — - - -
Hydrophoria annulata (Panp.) Hx —— e — — + -
H. conica (WiED.) Hx | — = = — — = = + - -
H. divisa (MEIG.) Hx | — — = = = — X % X
Pegomyia hyoscyami (PANz.) Hx | ~—@ - =~ — + -
Pegohylemyia striolata (FaLvr.) Hx e — - - - — = — -
Delia brassicae (HOFFMANNSEGG) Hx | — — = = = — — s .
D. coarctata (FALL.) Hx X~ — — _ -
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1 | 2 | 3 s | s
D. florilega (ZETT.) Hx |+++ +——-=| =+ - =
D. platura (MEI1G.) Hx |4+ -4+ ———= | -4 __
Muscidae
Fannia ciliata STEIN Hx | ~~—= ———— - + -
F. glaucescens (ZETT.) fUx | -4 = === | — + _ -
F. socielle {ZETT.) Hx | — — = — = — — R + -
Helina atripes (MEADE) Hx e m = | == -
H. duplicata (ME1G.) Hx | ——4 4+ =-——| — = - =
H. latitarsis RINGD, Hx 4o m o —— — —— _ _
Graphomyia maculata (Scop.) Hx | -4+ — =—=——| —-= _ -
Spilogona aerea (FALL.) Hbs | - — = — = - — — % -
S. scutulate (SZNABL et DZIEDZICKI) Hx |- —— -~ - - x — -+
S. contractifrons (ZETT.) Hx | ———- — -~ — -+ - =
Lispe consaquinea LoEw Hx |- =-=- -~~~ + - - =
L. hydromyzina FALL. Hbs | - — = — — — — % — + +
*L. loewi RINGD. Hbs | x x X — ~ — = | = —
L. pygmaea FALL. Hx ——— | == J—
L. tentaculata (DEG.) Hx | ——— —++ — | % + - -
L. uliginosa FALL. Hx {-—-— - -~ + = | 4+ x - -
Limnophora tigrina (AM STEIN) Hx | -+—- ——=-—| -+ - -
Limnospila albifrons (ZETT.) Hbs | o —®  + — x | — — I
Schoenomyza litorelle (FALL.) Hx X —— + 4+ + + + - -
Cocnosia albatella (ZETT.) Hx K — e —m e | - — .
“C. femoralis R.-D. Hx |~—— ———— -+ -
C. mollicula (FALL.) Hx |+ -4 ———— | —+ + -
C. perpusilla MEIic. Hx | —-= = ———— - -
C. pumila (FALL.) Hx [([+-—- ———— . -
C. pygmaea (ZETT.) Hx X+ = ——F4 | - N
C. sexnotata MEIG. Hx | - =~ — —=— 4+l - = S
C. tigrina (FABR.) Hx | +—-— -4+ =3 | - = -
C. tricolor (ZETT.) Hx | +—-— ———— - - -
C. verrdlli CoLL. Hx |+ -+ ———=— ]| — — - -
Hydrotaca irritans (FALL.) Hx |-—-- ——— - - + —
H. meteorica (L.) Hx |--—- —-—-—-—- - + -
Muscina stabulans (FALL.) Hx |- -- —=—-— — + -
Orthellia caesarion (MEIG.) Hx | - - — — = —— % - —-
Musca autumnalis DEG. Hx —_——t t-== | == - -
M. domestica L. Hx —— e ——— - == _ -
M. tempestiva FALL. Hx m - - —— . - -
Stomoxys calcitrans (L.) Hx | --- —=—-— + - -
Calliphoridae
Calliphora vicina R.-D. Hx - = - == - — - =
Onesia sepulcralis (MEIG.) Hx |-—- ——-—-- - = -
Bellardia agilis (MEic.) Hx | +++ - =—--]| —--= -
Lucilia sericate (MEIG.) Hx |[+++ ~———-|+-— - =
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1 | 2 | 3 4 | s
L. silvarum (ME1G.) Hx | -4++ -——-=-=1+—-=| -~
Pollenia rudis (FABR.) Hx XX m e = | == | 4
P, varia (ME1G.) Hx | - - — - — — _] -
Sarcophagidae
Sarcophaga carnaria (L.) Hx | +—-- — ——- _——— .
Rhinophoridae
Rhinophora lepida (MEIG.) Hx |4+ -4 — =~ =4 o= =1| ~.
Melanophora roralis (L.) Hx | ——-— — - —— R L
Tachinidae
Exorista rustica (FALL.) Hx |- -4+ ———— | ==~} —=
Blondelia nigripes (FALL.) Hx |+ -4 ——= == === -«
Siphona cristata (FABR.) Hx | -4+ - =] 0=~ | ==
Zgphomyia temula (Scop.) Hx |- =~ ———— TR S
Dinera grisescens (FALL.) Hx JE I A
Eriotrix rufomaculatus (DEc.) Hx e X e | =




