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Abstract

Saltmarshes are considered one of the most productive habitats in the world and exhibit a spatial zonation of its vegetation, from the
intertidal flats to the seawall or dunes providing habitats to specific invertebrate assemblages adapted to regular submergence by seawa-
ter, and the resulting high soil salinity. These ecotones are essential to support coastal food webs and in providing nursery areas, for fish,
crustaceans, and birds. Ria de Aveiro costal lagoon has been the focus of considerable research, but despite being part of Nature 2000
network, and being a Long-Term Ecological Research (LTER) site, insects have been systematically neglected. In this work we present
new shore flies (Ephydridae) records from Ria de Aveiro saltmarshes, Portugal. Field collections were carried in seven locations along
Ria de Aveiro saltmarshes areas by sweep-netting the dominating halophyte vegetation in September 2020. A total of 243 Ephydridae
specimens from 8 genus and 17 species were collected. From these, 9 species are new records for Portuguese territory, 3 of them to the
Iberian Peninsula. This work contributes to increase the dipterological knowledge regarding Ephydridae diversity in southern Europe,
and to identify potential halophyte plant pests since several Ephydridae species are phytophagous.
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Introduction yeasts, some other species prefer decaying animal tissue

or excrements. A few species are predators, while others
The Ephydridae, commonly known as shore flies, are small are leaf miners (Mathis & Zatwarnicki 1998; Oosterbroek
to medium size individuals, with a dull or dark coloura- 2006). Some species have been recorded as crop and
tion. This family presents unusual diverse morphological greenhouse pests (Foote 1995). There are species which
characters, making it difficult to characterize (Mathis & offer biocontrol solutions for instance against aquatic

Zatwarnicki 1998), although the adults often have swollen weeds (e.g. Foote 1995; Doyle et al. 2002; Grodowitz et
and convex face (Oosterbroek 2006). The arista is bare to al. 2004).

dorsally pubescent, or pectinate (bearing dorsal branches Ephydridae is one of the most rich and diverse aca-
or rays), true vibrissae are absent, but facial setae are often lyptrate Diptera families, with almost 2000 species spread
developed. Wing has humeral and subcostal breaks, lack- worldwide (Mathis & Zatwarnicki 1995; Mathis et al.
ing anal vein and anal cell (Zatwarnicki 2011). 2017; Dawah et al. 2019). Most species are found in one
This family is mostly associated to aquatic and or two zoogeographic regions and only a few are subcos-
semi-aquatic habitats, and especially adapted to saline con- mopolitan (Mathis & Zatwarnickil998).
centrations (Mathis & Zatwarnicki 1998). In fact, Ephydri- In Portugal the information regarding Diptera species, as
dae are known to inhabit harsh environments for most life with many insect groups, is very limited. The publication, in
forms such as alkaline and salt lakes (Collins 1980), one 2002 of the Catdalogo de los Diptera de Esparia, Portugal
species, Diasemocera petrolei (Coquillet, 1899), can even v Andorra (Insecta) (Carles-Tolra 2002), was a landmark

be found in petroleum pools, and there are also records of in the study of the group. Forty-one species of Ephydridae
Ephydridae in the desert, far away from any water body were reported for Portugal (Zatwarnicki 2002) at the time.

(Dawah et al. 2019). Several species were more recently added, in latest studies

Adults are generally found close to the soil in humid or (Carles-Tolra et al. 2009; Carles-Tolra & Rosado 2009; Za-
wet habitats and feed on organic matter such as algae, hon- twarnicki & Mathis 2011; Zatwarnicki 2018; Dawah et al.
eydew or carrion. Most larvae feed on bacteria, algae and 2019), so now accounting a total of 46 species.
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We report herewith 9 new species for Portugal, collect-
ed along Ria de Aveiro saltmarshes. Three of them are also
new to the Iberian Peninsula. This information contributes
to a better knowledge of this Diptera family in southern
Europe.

Material and Methods

Study area

Ria de Aveiro is a shallow coastal lagoon located in the
north-west coast of Portugal (40°38°N, 08°45°W), con-
nected to the Atlantic Ocean through a single inlet. Ria
de Aveiro (Fig. 1) has approximately 45km long by 10km
wide covering an area up to 83 km? of wetlands (during
high tide) (Lillebo et al. 2015). Ria de Aveiro provides a
variety of biotopes with high biological diversity, com-
prising large seagrass and salt marsh areas, most upstream
areas are characterized by freshwater marshes, forests and

“bocage” landscape. Ria de Aveiro is a LTSER - Long Term
Socio-economic & Ecosystem Research platform and part
of Natura 2000 Network with two Special Protection Are-
as (the lagoon area and the adjacent marine area).

Insect collection

Field collections were carried in September 2020, in 7 select-
ed sites along Ria de Aveiro (Fig. 1). These were carried by
sweeping the halophyte vegetation cover, mostly dominated
by Atriplex patula L., Halimione portulacoides L., Juncus
maritimus L., Limonium vulgare Mill. Spartina maritima
(Curtis) Fernald., Spartina patens (Aiton) Muhl, Tamarix af-
ricana Poir. Collections were carried in days with clear sky
and during periods of low tide. For each host plant, we col-
lected three samples, each corresponding to 100 sweeps, a to-
tal of 300 sweeps per plant host. The content of the sweep net
was collected with the help of an insect aspirator and placed
into plastic flasks. The flasks were identified with the loca-
tion, name of the host plant, date, and the number of replicate
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Fig. 1 — Sampling area location; sampled sites: 1, Foz do Rio Novo, dominated by Spartina maritima (Curtis) Fernald; 2, Salinas, dominated by Halimi-
one portulacoides, Juncus maritimus (Lam) and Sarcocornia perennis (Mill.) A.J. Scott, Phragmites australis (Cav.) Trin ex. Steud.; 3, Bico dominated
by H. portucaloides L. and J. maritimus L.; 4, Reboxo dominated by H. portucaloides, S. perennis, S. maritima and Limonium vulgare Mill. 5, Farinha,
dominated by J. maritimus and H. portucaloides; 6, Cambeia dominated by H. portucaloides, Salicornia ramosissima J. Woods, and Tamarix africana
Poir.; 7, Cacia dominated by J. maritimus, H. portucaloides and Atriplex patula L.
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Table 1 — Abundance of Ephydridae collected from the different sampled
sites in Ria de Aveiro, in September 2020.

Species Sampled Numbe.r
site of specimens
Atissa sp. 7 1
Clanoneurum cimiciforme 1,2,3,6,7 16
Diasemocera fratella 5 1
Diasemocera glabricula 7 1
Diasemocera maritima 1,2,4 134
Diasemocera nana 7 1
Glenanthe ripicola 2 9
Glenanthe sp. 4 3
Philotelma defectum 6,7 2
Psilopa compta 2,7 3
Psilopa nitidula 1,4,6 8
Psilopa obscuripes 4,6 3
Psilopa rutilans 1,2,6,7 15
Psilopa sp. 2,3,4,6,7 39
Psilopa thora 1,2,4 5
Scatella ciliata 7 1
Schema acrosticalis 6 1

(3 replicates per sampled host plant). Since this sampling was
carried by visiting most of the sites by boat, in order to pre-
serve the insects, the samples were placed in a thermal con-
tainer at - 4°C and transported to the laboratory, where the
collected specimens were preserved in a fridge at -20°C until
identification. The specimens were later sorted and sent to J.-
H. Stuke for species identification. They are now deposited in
the entomological collection of the Departamento de Biologia
da Universidade de Aveiro (Aveiro, Portugal).

Results

A total of 243 Ephydridae specimens from 8 genus and
17 species were collected in this study (Table 1). Among
these, 9 are new records for Portuguese territory and 3 of
them for the whole Iberian Peninsula.

Diasemocera fratella Becker, 1903

Specimens examined: 07.1X.2020, 1 Q. Monte Farinha
(40°42°19.3°N 8°40°33.6°’W), saltmarsh area on Halimi-
one portulacoides.

Comments: Afrotropical and Palaearctic distribution (Za-
twarnicki 2018). First record for the Iberian Peninsula.

Diasemocera glabricula (Fallén, 1813)

Specimens examined: 10.1X.2020, 1 &. Cacia (40°41°
44.2”N 8°37°31.4”W), saltmarsh area, on Halimione por-
tulacoides.

Comments: Palaearctic species (Zatwarnicki 2018). First
record for Portugal.
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Diasemocera nana Loew, 1860

Specimens examined: 10.1X.2020, 1 &. Cacia (40°41°
44.2”N 8°37°31.4”W), saltmarsh area, on Halimione por-
tulacoides.

Comments: Afrotropical and Palaearctic distribution (Za-
twarnicki 2018). First record for Portugal.

Philotelma defectum Haliday 1833

Specimens examined: 10.1X.2020, 1 &, 1 ¢. Cam-
beia (40°44°08.0”N  8°37°40.7°W) and Cacia
(40°41°44.2”N 8°37°31.4”W), saltmarsh area, on Jun-
cus maritimus.

Comments: Holarctic distribution (Mathis et al. 2009).
Larvae of this species are unknown, adults have been col-
lected in salt meadows, salt marshes, alkaline playas, and
along the shores of a pond. Specimens are generally un-
common in collections, but common in partially alkaline
or saline habitats (Mathis et al. 2009). In a saltmarsh in
Central Europe, this species was collected from March to
November with greatest abundance in September but with
an earlier peak in May (Kubatova-HirSova 2005). First re-
cord for the Iberian Peninsula.

Psilopa compta (Meigen, 1830)

Specimens examined: 07.1X.2020 and 10.IX.2020, 3
d. Salinas (40°40°35.0”N 8°40°20.0”W) and Cacia
(40°41°44.2”°N 8°37°31.4”W), saltmarsh area on Spartina
patens and Atriplex patula.

Comments: Holarctic distribution (Zatwarnicki 2011).
Larvae of the genera Psilopa are known to mine leaves of
saltmarsh plants (Foote 1995). First record for Portugal.

Psilopa obscuripes Loew, 1860

Specimens examined: 07.1X.2020 and 10.IX.2020, 3
4. Reboxo (40°39°42.9”N 8°41°39.9”W) and Cambeia
(40°44°08.0”N 8°37°40.7”W), saltmarsh area on Halimi-
one portulacoides, Limonium vulgare.

Comments: Palaearctic (Mathis & Zatwarnicki 1995).
Larvae of the genera Psilopa are known to mine leaves of
saltmarsh plants (Foote 1995). First record for Portugal.

Psilopa thora Dahl, 1973

Specimens examined: 07.1X.2020, 5 3. Foz do Rio
Novo, Salinas (40°40°35.0”N 8°40°20.0”W), and Re-
boxo (40°39°42.9”N 8°41°39.9”W) on saltmarsh area,
on Spartina maritima, Halimione portulacoides, Juncus
maritimus.

Comments: Palaearctic: Afghanistan, Canary Islands,
Greece (Zatwarnicki 2018). Larvae of the genera Psilopa
are known to mine leaves of saltmarsh plants (Foote 1995).
First record for the Iberian Peninsula.

Scatella ciliate Collin, 1930
Specimens examined: 10.1X.2020, 1 &. Cacia (40°
41°44.2”N 8°37°31.4”W), saltmarsh area, on Atriplex patula.
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Comments: Western-European with extension to Tunisia
(Zatwarnicki 2011). Larvae of saltmarsh-inhabiting species
of genera Scatella are known to fed on algae growing on
marsh soils (Foote 1995). New species for Portugal.

Schema acrosticalis (Becker, 1903)

Specimens examined: 10.1X.2020, 1 ©. Cambeia
(40°44°08.0”N 8°37°40.7”W), saltmarsh area, on Jun-
cus maritimus.

Comments: Palaearctic distribution (Mathis et al. 2017).
Trophic ecology of this species is not known (Foote 1995).
New species for Portugal.

Discussion:

Saltmarshes face many threats, either from natural or an-
thropogenic origin, and are among the fastest disappearing
ecosystems worldwide (Bridgham et al. 2006). The vegetat-
ed saltmarshes, its mudflats, and saltpans provide a diverse
range of habitats for several organisms, including insects,
the most abundant and diverse animal group (Ameixa et al.
2020). For this reason, such threats can cascade into plant
and animal diversity that depend on these ecosystems and
their provided ecosystem services (Ameixa et al. 2018).
Despite its importance, the knowledge regarding insect
communities in saltmarshes is limited.

Albeit some Psilopa specimens could not be identified
to species level because they were females, 9 new species
were recorded for Portugal, 3 of them for the Iberian Pen-
insula (Diasemocera fratella, Philotelma defectum and
Psilopa thora). This work contributes to increase the faunis-
tic and ecological knowledge regarding Ephydridae in Ria
de Aveiro saltmarsh areas. Due to the lack of consistent col-
lecting and sparse faunistic data, any reliable conclusions
about Portuguese Ephydridae fauna are restricted. Further
records are expected, since no important work, up to now,
has been done dedicated to this group in Portugal and a con-
siderable number of additional species occur in Spain (Za-
twarnicki 2002). This knowledge is also paramount in the
context of halophyte plant production since several species
are phytophagous and can represent potential pests.
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