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were collected. Among these, 36 were new to these areas, and Xenotriplzleba

dentistylata Buck was the first record for Poland. The dominance structure,

phenology and abundance ofphorids of saline habitats are described.
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1. Introduction

Scuttle flies (Phoridae) are one of the most abun-

dant families ofDiptera and “the prime candidate

for being the most biologically diverse family of

insects on the planet” (Disney 1990, 1994). One-

quarter ofthe ca. 3,000 species described occur in

the Palaearctic Region.
The seashore is generally not regarded as a

suitable habitat for Phoridae, but the larvae of

some New World species of Megaselia are

known to be intertidal and thus able to cope with

fluctuations in salinity (Saunders 1928, Cheng &

Hogue 1974). Disney (2002) reported that the

European Megaselia yatesi lives within the voids

of the first shingle ridge above high watermark

and that its larvae are likely to be subjected to a

range of salinities following the fluctuations of

the tides and rainfall. Its eggs, being in a con-

stantly high humidity, are atypically thin-walled,

seemingly because they are not exposed to the

risk of desiccation. Records of scuttle flies in

maritime habitats are otherwise sparse, apart
from scattered records and reports, such as pho-
rids and other Diptera trapped in the oil oozing
from a dead whale (Cobert & Disney 1998). Mar-

itime habitats have not been systematically sam-

pled for Phoridae.

In Poland, little is known about scuttle flies of

saline habitats. Szadziewski (1983), investigating

Diptera of these areas, found only eight phorid

species. All of these were haloxenes i.e. species
that occur and develop numerously more often in

specific non-saline than in saline habitats. In this

paper, we report on the phorids ofthe beaches and

coastal brackish areas of the Gulf of Gdansk.
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2. Material and methods

2.1. Study area

Material was collected on ten areas, representing
two types ofhabitat bordering the Baltic Sea — the

coastal brackish and marine habitats. The first

area was at the Bay of Puck and Gdansk—Gorki

Wschodnie, and the second one was formed by
the eightbeaches adjacent to the GulfofGdansk.

The brackish area, viz. Gdansk—Gorki

Wschodnie (the coastal type), is situated at the

mouth of the Wisla Smiala river. The saline area

beside the river comprises bulrushes, brackish

marshes and brackish meadows. The latter are

overgrown by halophytes such as Aster tripo—

lium, Triglochin maritimum, Glawc maritima,

and Artrl'plex hastatum var. salinarium. On the

stony dam, Aster tripolium, Atrl'plex hastatum,

Spergularia salina, Elymus arenarius, Solanum

dulcamara and Sonchus arvensts can be found.

Stones in the river bottom and flooded parts ofthe

dam— where material was also collected —

are co-

vered with algae Enteromopha sp. and Clado—

phora sp.

The flies ofthe Bay ofPuck were caught over

coastal waters, and in brackish marshes and

meadows along the waterside. The bay banks are

covered with Phragmttes communts, whereas on

the meadows occur Trtglochtn martttmum,

Atrl'plex hastatum var. salinum, Aster tripolium,
Glaux maritima and Spergularia salina (Szad—
ziewski 1983).

The fF lies were collected in supralittoral and

epilittoral zones ofthe eight beaches situated near

Gdynia — Wzgorze Swietego Maksymiliana

(Gdynia—Wzgorze), Gdynia — Orlowo (UTM:

CF44), Sopot, Gdansk — Jelitkowo, Gdansk —

Brzeino (UTM: CF43), Gdansk — Gorki Wscho-

dnie (UTM: CF52), Wladyslawowo (UTM:

CF37) and Ustka (UTM: XA25). These areas are

flat and sandy, and only the locality near Gdynia—

Orlowo, adjacent to the cliffs, is a little stony.

2.2. Phorid sampling, and statistical methods

Phorids were collected from the begining ofMay
to the end of September in 1999 and from the be-

ginning of April to mid October in 2000 and
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2001, 1—2 times a week. Flies were collected by

sweeping (using an entomological net) over wa-

ter’s surface, algae washed ashore, soils, plants

overgrowing dunes and cliffs, and in halophyte
communities growing near the saline-water reser-

voirs. All scuttle flies were preserved in 75% al-

cohol. Megaselta females were not identified to

species.
To describe the dominance structure ofcommu-

nities, a dominance index (D) was used (Durska

2001):

D =n/N* 100% (1)

where n
= the abundance ofa given species, andN=

the accumulated abundance of all phorid species.
The dominance index (D) was used to classify

the species into four classes: (1) eudominant (over

15.0%), (2) dominant (flom 5.1% to 15.0%), (3)
subdominant (flom 1.1% to 5.0%) and (4) acces-

sory species (up to 1.0%).

3. Results

The material contained 230 phorid imagines. The

phorid fauna of the saline habitats sampled

proved to be richer (39 species belong to 11 gen-

era) than expected, in view of the limited collect-

ing by means ofnetting only. The most abundant

genus Megaselta was represented by 21 species

(only males, ca. 60% ofthe total catch) (Table 1).

3.1. Dominance structure

The cumulative abundance of the three eu-

dominant (M. subnudipennis, M. ignobilis, M.

pultcarta complex) and one dominant species (M

brevtcostalts) exceeded 60% of the total catch.

The subdominants were represented by nine spe-

cies (Fig. 1). Among the species of the lowest

abundance, one male of Xenotrt'phleba denti—

stylata (Buck, 1997) was collected in 27th ofMay,
on the beach near Gdynia—Brzezno. It is the first

record for Poland.
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Table 1. Species composition, abundance and phenology of Phoridae in saline habitats of the Gulf of Gdansk

(1999—2001).
*

= species new to the Polish fauna

Specimens/month

Species Larval feeding IV V VI VII VIII IX X total %

1 Borophaga femorata (Meigen) unknown — — — — — 1 — 1 0.43

2 Borophaga subsultans (Linne) unknown — — — 6 — — — 6 2.61

3 Conicera dauci (Meigen) saprophagous — — — 2 — 1 — 3 1.30

4 Conicera floricola Schmitz saprophagous — — — 1 — — — 1 0.43

5 Conicera similis (Haliday) necrophagous — — 1 — — — — 1 0.43

6 Conicera schnittmanni Schmitz saprophagous — — — — 1 — — 1 0.43

7 Dorhniphora cornuta polyphagous — — — 1 — — 1 0.43

(Bigot in De La Sagra)
8 Diplonevra nitidula (Meigen) zoophagous — — — — — 1 — 1 0.43

9 Gymnoptera vitripennis (Meigen) zoophagous — — — 1 — — — 1 0.43

10 Megaselia aculeata (Schmitz) ?saprophagous — — 1 — — — — 1 0.43

11 Megaselia affinis (Wood) unknown — — — 1 — — — 1 0.43

12 Megaselia brevicostalis (Wood) saprophagous 2 — 1 7 — — — 10 4.35

13 Megaselia campestris (Wood) unknown — — — 2 — — — 2 0.87

14 Megaselia ciliata (Zetterstedt) zoophagous — — — 1 — — — 1 0.43

15 Megaselia diverse (Wood) ?saprophagous — — — — — 1 — 1 0.43

16 Megaselia emarginata (Wood) unknown — — — 1 — — — 1 0.43

17 Megaselia errata (Wood) saprophagous — — 1 — — — — 1 0.43

18 Megaselia giraudii (Egger) polyphagous — 3 — 2 — — — 5 2.17

19 Megaselia hirticrus (Schmitz) ?saprophagous — — 1 — — — — 1 0.43

20 Megaselia hortensis (Wood) ?saprophagous — — — 1 — — — 1 0.43

21 Megaselia humeralis(Zetterstedt) unknown — — — — — 1 — 1 0.43

22 Megaselia ignobilis (Schmitz) unknown — 7 11 1 6 — — 25 10.87

23 Megaselia involuta (Wood) unknown — — 2 — — — — 2 0.87

24 Megaselia manicata (Wood) ?saprophagous — 1 — — 1 — — 2 0.87

25 Megaselia pleura/is (Wood) saprophagous — — — — — 1 — 1 0.43

26 Megaselia pulicaria complex polyphagous 4 3 — 9 2 2 — 20 8.70

(Fallen)
27 Megaselia pumila (Meigen) unknown — — 1 — 1 — — 2 0.87

28 Megaselia ruflcornis (Meigen) necrophagous — — 1 1 — — — 2 0.87

29 Megaselia subnudipennis (Schmitz) necrophagous — 9 25 9 10 — — 53 23.04

30 Megaselia verralli (Wood) unknown — — — 2 — — — 2 0.87

31 Megaselia sp. (females) X 3 8 16 19 17 7 — 70 30.43

32 Phora an‘ifrons Schmitz unknown — — — 1 — — — 1 0.43

33 Phora atra (Meigen) saprophagous — — — 1 — — — 1 0.43

34 Phora edentata Schmitz unknown — — — 1 — — — 1 0.43

35 Phora holosericea Schmitz zoophagous — — 1 — — — — 1 0.43

36 Pseudacteon formicarum (Verrall) zoophagous — — — 1 — — — 1 0.43

37 Spiniphora bergenstamni (Mik) necrophagous — — 1 — — — — 1 0.43

38 Spiniphora dorsalis (Becker) ?saprophagous — — — 1 — — — 1 0.43

39 Triphleba dudai(Schmitz) saprophagous — — — 1 — — — 1 0.43

*40 Xenotriphleba dentistylata Buck ?saprophagous — 1 — — — — — 1 0.43

Total 9 32 63 72 39 15 0 230 100.00

3.2. Phenology

During the study, the highest number of species
and specimens were observed in July and also in

June, and the lowest number in April and Septem-
ber. In October no phorids were collected (Fig.

2). The first individuals of Megasell'a sub—

nudipennis (23% of the total catch) andM. igno—
bz'lz's (10.9%) were recorded in May. The abun-

dance peaks ofthese two species occured in June.

M. pulicaria — complex (8.7%) and M. brevi—

costall's (4.4%) had their abundance peaks in
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July. Their first individuals were collected in

April.
The phenology of these four most common

Megaselia species were characterised by one

abundance peak during the summer (Junemluly).

3.3. Species richness and abundance,
and trophic groups

The highest number of phorid species were re—

corded on beaches situated near Gdyniam

Wagorze (over 56% of the species recorded) and

Wladyslawowo (over 35% of species) (Fig. 3).
The highest abundance ofscuttle flies was re—

corded for the beaches in Gdynia—Wzgorze (over
42% of the total numbers of specimens) and

GdanskmBrzeézno (over 29%) (Fig. 3). The latter

locality is a typical sandy beach, with dunes. In

Gdafisk—Brzefino, the most numerous species
was necrophagous Megaselia subnudipemis (ca.

64%). but in Gdynia—Wzgorze M ignobilis (ca.

21%) dominated. ln Gdansk—Germ Wschodnie

no phorids were collected.

The saprophagous and necrophagous phorids

(over 50%) were the most abundant group of spe—

cies with known larval diets. (Fig. 4). Their abun—

dance peaks fell in the Simmer (JunemJuly) when

most organic matter (mostly algae and fishes)
was washed ashore (Table 1).

Four Megaselia species M diver/ca, M

lair/“times. M. pleuralz’s and M. pumila were re—

corded on the meadows and swamps of the Gulf

of Puck (salinity ca 7.4%). These species were

not observed in the other investigated habitats.

4. Iiscussion

Szadziewski (1983) during his investigation. of

saline flies in different habitats of Poland found

infrequent phorid species: Acm’gmatias Zubbockii
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(Verrall), Megaselia brevicosralis (Wood), M

minute (Aldrich), M ptrmila (Meigen), M stig~
matica (Schmitz), M. unguicularis (Wood),
Pseudacteon for/’mz’camm (Verrall) and P. [and--

heater” Schmitz. Szadziewski (1983) caught no

phorids in. marine habitats. However, in brackish

area ofthe coastal type, Szadziewski collected six

of the above-mentioned species: in Gdansk——

Gorki Wschodnie, he collected M pumz’ia, M

stigmatica, M. unguicularis, P. formicarzrm and

P. inndbecki, and. M brevicostalis on the locality

adj acent to the Gulf of Puck. in our study, only
three of these species were found, viz. M

brevicosralis and P. formicartrm on the beaches,
but M pumila was found near the Gulf of Puck.

The lack. ofphorids in Gdan_skaork_i Wschodnie

was related to the few samples caught on this 1.0--

cality.
Neither the authors nor Szadziewski (1983)

found the truly halophilic species. All of the spe-

cies found. in saline areas are known to occupy

other habitats, and the most of them are consid-

ered as members of the soil—borne insect fauna

(Buck 1994-, Weber & Schiegg 2001). Saprou

phagous and necrophagous species dominate es"

pecially open sites such as open woodlands (pine

plantations) and. agricultural habitats (Prescher
1992, Disney 1994, Buck 1997, Durska 2001,

2002)
in the costal brackish. habitats near Puck, we

caught only 1 l phorid. individuals (M. diverse, M.

hirticms, M pleuralis, M pumfla and. Megaselia

spp. females). Of these, M. diverse and M. pleu—
ralis have previously been recorded by Corbet &

Disney (1998) among Diptera trapped in the oil

oozing from a dead whale.

The scuttle flies with saprophagous and/or

necrophagous larvae, reported from saline habi—
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tats, belong to the most abundant trophic group.

However, phorid fauna is more numerous in other

maritime habitats. The beaches adjacent to the

Gulf of Gdansk are rather polluted and have

abundant organic matter, such as decaying ani-

mals and washed-ashore algae, that attract sapro-

phagous flies.

In another study, among 51 families of Dip-
tera of saline habitats of the Gulf of Gdansk, the

abundance of the scuttle flies made up 0.75% of

the total catch (14 sampling positions; E. Kaczo-

rowska, unpubl. data). The most abundant taxa

were Chironomidae (ca. 28%), Ephydridae (ca.

20%) and Chloropidae (ca. 14%). Phorids, with

the majority being saprophagous and necro-

phagous species, peaked in July, when they rep-

resented almost 30% of the Diptera.

Acknowledgements. We thank Dr Matthias Buck for his

comments on earlier version of the manuscript.

References

Buck, M. 1994: Sphaeroceridae and Phoridae (Diptera)
collected by emergence traps from various terrestial

habitats in southern Germany.
7 Studia Dipterologica

1: 937106.

Buck, M. 1997: Untersuchungen zur Gkologischen
Einnischung Saprophager Dipteren unter besonderer

Beriicksichtigung der Phoridae und Sphaeroceridae

(Brachycera/Cyclorrhapha). 7 PhD. thesis, Uni-

versitat Ulm.

Durska et al. ' ENTOMOL. FENNICA Vol. 16

Buck, M. 1997: A new genus and species of Phoridae

(Diptera) from Central Europe with remarkably primi-
tive male ganitalia. 7 Ent. Scand. 28: 3517359.

Cheng, L. & Hogue, C. L. 1974: New distribution and habi—

tat records of biting midges and mangrove flies from

the coasts of southern Baja California, Mexico (Dip—
tera: Ceratopogonidae, Culicidae, Chironomidae and

Phoridae). 7 Ent. News 85: 2117218.

Corbet, S. A. & Disney, R. H. L. 1998: Diptera trapped in

the oil oozing from a dead whale. 7 Entomologist’s
Mon. Mag. 134: 344.

Disney, R. H. L. 1990: Some myths and the reality ofscuttle

fly biology. 7 Antenna 14: 64767.

Disney, R. H. L. 1994: Scuttle flies: The Phoridae. 7

Chapman & Hall, London. 467 pp.

Disney, R. H. L. 2002: A new species of maritime scuttle

fly (Dipt., Phoridae) from East Sussex, England. 7

Entomologist’s Mon. Mag. 138: 19722.

Durska, E. 2001: Secondary succession of scuttle fly

(Diptera: Phoridae) communities in moist pine forest

in BialowieZa Forest. 7 Fragm. Faun. 44: 817130

Durska, E. 2002: The phenology of dominant scuttle-fly

(Diptera: Phoridae) species in the Bialowieza Forest.

7 Entomol. Fennica 13: 123—127.

Prescher, S. 1992: Gkologie und Biologie der Diptera,
insbesondere der Brachycera, eines Klarschlamm—

gediingten Ackerbodens. 7 PhD. thesis, Universitat

Carolo-Wilhelmina zu Braunschweig.

Saunders, E. 1928: Some marine insects of the Pacific

coast ofCanada. 7Ann. Ent. Soc. Am. 21: 5217545.

Szadziewski, R. 1983: Flies (Diptera) ofthe saline habitats

of Poland. 7 P01. Pismo Entomol. 53: 31776.

Weber, G. & Schiegg, K. 2001: Scuttle flies (Diptera:

Phiridae) from the forest reserve Sihlwald ZH. 7

Studia Dipterologica 8: 2717276.


