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Abstract. Based on collecting records, rearing, examination of type specimens and analysis of published 
data, this paper discusses which species of the genus Hydrellia (Diptera: Ephydridae) mine in Water Sol-
dier, Stratiotes aloides. Seven species of Hydrellia have been reported as leaf miners of S. aloides in the 
literature during the last 100 years. All records are very likely to be H. tarsata Haliday, 1839, and three 
species described from the material reared from S. aloides are considered to be new junior synonyms of 
H. tarsata: H. stratiotae Hering, 1925, syn. nov., H. stratiotella Wahlgren, 1947, syn. nov., and H. propin-
gua Wahlgren, 1947, syn. nov. Hence, only H. tarsata is known to live in S. aloides. Information on the 
bionomics and distribution of H. tarsata is reviewed.

Резюме. На основе сборов, выведений имаго, изучения типовых экземпляров и анализа лите-
ратурных данных, в статье обсуждается, какие виды рода Hydrellia (Diptera: Ephydridae) мини-
руют телорез (Stratiotes aloides). Семь видов Hydrellia были отмечены в литературе за последние 
100 лет как минирующие листья S. aloides. Все указания с большой вероятностью относятся к 
H. tarsata Haliday, 1839, а три вида, описанные на основе экземпляров, выведенных из S. aloides, 
рассматриваются в качестве новых младших синонимов H. tarsata: H. stratiotae Hering, 1925, 
syn. nov., H. stratiotella Wahlgren, 1947, syn. nov. и H. propingua Wahlgren, 1947, syn. nov. Таким 
образом, только H. tarsata обитает в S. aloides. Приводится обзор информации о биологических 
особенностях и распространении H. tarsata.
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Introduction

The ephydrid genus Hydrellia Robineau- 
Desvoidy, 1830 is the most species-rich genus of 
Ephydridae, with about 200 species known to date. 
Hydrellia is distributed worldwide. The larvae of 
Hydrellia live as miners in various plants and have 

a high preference for plants living in aquatic or 
semiaquatic conditions. Some species of Hydrellia 
are known to be serious pests (e.g. Deeming, 2002; 
Hesler, 1995; Litsinger et al., 2013). Other species 
are discussed as possible biological control agents  
against neophytes (e.g. Grodowitz et al., 1997; Hä-
fliger et al., 2018; Smith et al., 2022). Species iden-
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tification of Hydrellia is a serious problem. On the 
one hand, the diversity of the genus is only poor-
ly understood, with several undescribed species 
even in Europe. On the other hand, the taxono
my of even the described species is confusing due 
to a high intraspecific and intersexual variability 
of coloration in several species. Collin (1966) was 
the first to describe the terminalia of several Brit-
ish species of Hydrellia and to point out the im-
portance of terminalia for their identification. The 
identification of several species published before 
1966 remains doubtful. This situation complicates 
the interpretation of host records for Hydrellia. 
Since Ulmer (1903) it has been known that Hyd
rellia live in the Water Soldier (Stratiotes aloi-
des  L.). To date, seven species of Hydrellia have 
been reported to live in S. aloides. Based on re-
cent collecting of Hydrellia specifically from the 
stands of S. aloides, rearings, examination of the 
type material and analysis of the published data, 
this paper discusses which species of Hydrellia live 
in S. aloides.

Material and methods

This study is based on the original material 
collected in the northern German lowlands since 
2003 and on several specimens from collections. 
In 2022, stands of S. aloides in northern Germany 
were specifically sought to record Hydrellia. Adult 
flies were swept over the Stratiotes stands with an 
insect net. The leaves with mines were placed in 
a petri dish and examined daily for hatched flies. 
Adult flies were collected by the author, double 
mounted and deposited in the author’s collection 
unless otherwise stated. In the label data, the Ger-
man Barcode Of Life (GBol) reference numbers 
are given. The Biological Museum (Entomology), 
Lund University is abbreviated as MZLU.

Nomenclature is based on the original descrip-
tions. Identification of the material is discussed 
below. Morphological terminology in general is 
adopted from Cumming & Wood (2017) and spe-
cific terminology of the terminalia, from Mathis 
et al. (2021). To examine the male terminalia, the 
abdomen was dissected, macerated in an aque-
ous solution of sodium hydroxide for about three 
hours, neutralised with acetic acid and stored to-
gether with the specimen in a microvial filled with 
glycerine. 

Results and discussion

In all places with stands of Stratiotes aloides 
visited by the author in 2022, Hydrellia tarsata 
Haliday, 1839 were recorded by sweeping above 
the plants. Obviously, the species was only rarely 
collected before 2022 when collecting activities of 
the author did not focus on stands of S. aloides. 
However, almost all the records were made at the 
sites with S. aloides. In addition, two males and two 
females of H. tarsata were reared from the leaves 
of S. aloides with mines collected in Hauptwieke 
Neukamperfehn, Lower Saxony (see Material exa
mined for the details).

Order Diptera

Family Ephydridae

Subfamily Hydrelliinae

Genus Hydrellia Robineau-Desvoidy, 1830

Hydrellia tarsata Haliday, 1839 
(Figs 1–5)

Hydrellia (Hydrellia) tarsata Haliday, 1839: 403.
Hydrellia tarsata: Collin, 1966: 13 (in key), Pl. 21 

(male genitalia); Beschovski, 2009: 134, Fig. 46 
(redescription, male genitalia); Zatwarnicki, 2022: 
Figs 59–61 (male genitalia).  

Hydrellia stratiotae Hering, 1925: 535, syn. nov. 
Hydrellia sera Cresson, 1932: 19, syn. nov. (syno

nymised with H. stratiotae by Zatwarnicki, 2022: 
402).

Hydrellia propingua Wahlgren, 1947: 78, syn. nov.
Hydrellia stratiotella Wahlgren, 1947: 78, syn. nov. 
Hydrellia asymmetrica Papp, 1983: 211, syn. nov. 

(synonymised with H. stratiotae by Zatwarnicki, 
2022: 402).

Material examined. Germany: Brandenburg: 
9  males, 6 females, Hundswiesen 2 km NE of Sem-
lin [52.673°N 12.400°E], 18.VII.2022; 1 male, W  of 
Wolfsmühle [52.517°N 12.292°E], ditches with 
S.  aloides, 18.VII.2022; Bremen: 4 males, Westli-
ches Hollerland [53.115°N 8.859°E], ditches with 
S. aloides, 27.V.2011, Katzenberger leg.; 4 males, dit-
to, 28.VI.2011, Katzenberger leg.; 1 male, Stadtwald 
[53.104°N 8.835°E], 26.VII.2018; Mecklenburg-
Vorpommern: 1  female, Peenewiesen near Gützkow 
[53.914°N 13.396°E], 15.VI.2003; 10 males, 4 fe-
males, Recknitztal 1.8 km NE of Marlow [54.166°N 
12.580°E], 3.VI.2016; 4 males (GBol 2594003–
2594006), ditto; Lower Saxony: 1 male, Bingumgaste, 
Elsterweg [53.215°N 7.389°E], 20.VIII.2022; 27 males,  
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9 females, Bornhorster Huntewiesen [53.165°N 
8.291°E], ditches with S.  aloides, 27.VIII.2022;  
2 males, 8 females, Dwarstief E of Tichelwarf, Püten-
bollen [53.167°N 7.304°E], ditch with S. aloides, 
26.VIII.2022; 2 males, Grauerort [53.677°N 9.492°E], 
4.VIII.2008; 1 female, Elbe valley near Gorleben 
[53.052°N 11.354°E], 6.VIII.2008; 1 female, Holthus-
er Kolk [53.163°N 7.304°E], 26.VIII.2022; 2 males, 
Jadebusen, Vareler Schleuse [53.410°N 8.194°E], 
19.VIII.2018; 1  male, channel in Westgroßefehn 
[53.383°N 7.542°E], 25.VII.2022; 4 males, 5 females, S 
of Swartwolder Kolk [53.220°N 7.339°E], ditches with 
S. aloides, 20.VIII.2022; 1 male (with Laboulbeniales), 
1 female, Leer, Evenburgpark [53.230°N 7.494°E], 
26.VI.2022; 2 males, Lübbertsfehn [53.387°N 7.510°E], 
26.VI.2022; 4 males, 2 females, Neuenburger Urwald 

[53.385°N 7.982°E], pond with S. aloides, 9.VII.2022; 
18 males, 3 females, Neukamperfehn, Hauptwieke 
[53.352°N 7.547°E], 23.V.2022; 9 males, 5 females, 
ditto but 11.VI.2022; 18  males, 7 females, ditto but 
26.VI.2022; 4 males, 6 females, ditto but 13.VII.2022; 
12 males, 11  females, ditto but 25.VII.2022; 2 males, 
4 females, ditto but 20.VIII.2022; 2 females, ditto but 
28.VIII.2022; 1 male, 1 female, same locality, emerged 
on 10.VI.2022 from leaves with mines of S. aloides col-
lected 27.V.2022; 1 male, ditto but emerged 11.VI.2022; 
1 female, ditto but emerged 14.VI.2022; 6 females, 
Spetzerfehnkanal N of Timmeler Hauptweg [53.361°N 
7.544°E], 28.VIII.2022; 1 male, 1 female, Stadersand 
[53.631°N 9.522°E], 4.VIII.2008; 4 males, 9 females, 
Thörenwald [53.329°N 9.553°E], pond with S. aloides, 
3.VI.2005; 9 males, 5 females, ditto. 

Figs 1–5. Hydrellia tarsata 
Haliday, 1839, male. Termi-
nalia. 1, epandrium, cerci and 
surstyli (dorsal view); 2, phal-
lus (dorsal view); 3, hypan-
drium, sternites 4–5 (ventral 
view); 4, phallus and phallus 
apodeme (lateral view); 5, tip 
of hypandrium, postgonite and 
pregonite (dorsal view). Abbre-
viations: ce – cercus; ep – epan-
drium; hya – hypandrium arm; 
lpa – lateral evagination of 
phallus apodeme; mhya – mus-
cle attachment of hypandri-
um arm; ism – intersegmental 
membrane between epandrium 
and proctiger; pa – phallus apo-
deme; ph – phallus; phs – phal-
lus sheath of sternite 5; pog  – 
postgonite; prg – pregonite; 
S4 – sternite 4; S5 – sternite 5; 
su – fused surstyli; thy – tip of 
hypandrium.
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and connected only by a narrow round bridge, 
phallus-sheath of sternite 5 obvious; male termi-
nalia as Figs 1–5: surstyli basally fused, asymmet-
rical; pregonite straight with two distinct setu
lae apically; process of postgonite S-shaped, its 
apex darker and flat, depending on viewing angle 
pointed or blunt; phallus large and asymmetrical, 
its distal part broad and separated by an area with 
any sclerotisation hardly developed.

Hydrellia tarsata males can be identified 
straightforward by the terminalia with the cha
racteristically shaped surstyli (Fig. 1) and the 
large, asymmetrical phallus (Fig. 2), that is typi
cal for several related species, which have differ-
ently-shaped surstyli. The identification of fe-
males is difficult and due to the lack of material 
of females of related species it is questionable if fe-
males can be identified safely without males from 
the same location. Mainly the combination of the 
(i) distinct presutural dorsocentral seta of the 
same length as other dorsocentral setae, (ii) gold-
en dusted face, (iii) orange to brown tarsomeres, 
(iv) dorsally subshining abdomen contrasting 
with ventral margins of tergites, and (v) strong-
ly dusted hind margin of tergite 5, allows one the 
identification of females. However, characters (ii) 
and (iii) are variable and atypical specimens may 
be misidentified or confused.

Critical review of previous records of Hydrellia 
mining in Stratiotes aloides

The most comprehensive and recent summa-
ries concerning the occurrence of Hydrellia in 
S. aloides were given by Deonier (1971, 1998) and 
Mathis & Zatwarnicki (1995). The following dis-
cussion is based on these synopses and is supple-
mented with additional publications. Only papers 
that contain original material are considered.

Hydrellia concolor (Stenhammar, 1844)

Wahlgren (1947) corrected his previous iden-
tification of H. concolor as a leaf miner of S. aloides 
(Wahlgren, 1927). The record from Hering 
(1924) about rearing of H. concolor from S. aloides 
was corrected by Hering (1925). Stuke & Häfliger 
(2017) concluded in their review of host plants of 
H. concolor that it is a monophagous species only 
known to feed on Butomus umbellatus L.

Type material examined (from photos). Holotype of 
Hydrellia propinqua. Female, Sweden, Stockholm, Na-
cka, reared from Stratiotes, 17.VII.1913, E. Wahlgren 
leg. (MZLU 00205679; type no. 2242: 1 Ephydridae; 
1994 391). (See Fig. 7 for the labels).

Syntype of Hydrellia stratiotella. Female, Sweden, 
Stockholm, Nacka, reared from Stratiotes, 14.VII.1913, 
E. Wahlgren leg. (MZLU 00205681). (See Fig. 8 for 
the labels).

Other material examined (from photos). 1 male, 
Sweden, Stockholm, Nacka, reared from Stratiotes, 
24.VII.1913, E. Wahlgren leg. (MZLU 00125574); 
Hydrellia mutata E. Wahlgren det. (See Fig. 6 for the 
labels).

Diagnostic characters of H. tarsata. The identi-
fication of H. tarsata is based on the interpretation 
of Collin (1966) who first illustrated the male ter-
minalia of this species. The separation of H. tarsa-
ta from H. stratiotae is discussed below. 

Hydrellia tarsata can be identified by the com-
bination of the following characters: male face 
golden dusted; female face more variable golden to 
golden-brown dusted and as an exception more or 
less grey dusted; male basal flagellomere usually 
orange to various extents, sometimes complete-
ly black or completely orange, scape and pedicel 
black; female antenna regularly completely black 
and at maximum indistinctly orange at base of 
basal flagellomere; palpus orange; arista with 
4–8 aristal rays; presutural dorsocentral seta dis-
tinct, all dorsocentral setae equidistant and usu-
ally without any setulae in between; upper mar-
gin of anepisternum not clearly darker; greyish 
pleurae clearly contrasting with brown scutum; 
front coxa black and densely silver-white dusted; 
knees and apices of tibiae sometimes orange in 
light specimens; middle tibia slightly thickened; 
middle femur with scattered and inconspicuous 
setae posteroventrally; basal tarsomeres usual-
ly orange to light brown and contrasting with 
black apical tarsomere, all tarsomeres can be dark 
brown and appearing blackish; radial veins R2+3 
and R4+5 clearly divergent; abdomen dorsally sub-
shining, less dusted than strongly dusted ventral 
margins; male tergite 5 about as long as tergite 
4  or at maximum slightly longer than tergite 4, 
its lateral margins convergent; female tergite 5 
more than half the length of tergite 4 and its hind 
margin almost completely dusted, only medially it 
can be subshining; male sternites 4 and 5 as Fig. 3: 
partly strongly covered with strong black setulae 
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Hydrellia griseola (Fallén, 1813)

Ruschka & Thienemann (1913) described the 
Braconidae Gyrocampa thienemanni Ruschka, 
1913 [now considered as a synonym of Chorebus 

uliginosus (Haliday, 1839)] with the material 
reared from pupae of “der in Stratiotes minierenden 
Muscide Hydrellia griseola Fall.”. The adults were 
identified as H. griseola by Pius Sack (Frankfurt). 

Fig. 6. Hydrellia mutata sensu Wahlgren, 1947 (H. tarsata Haliday, 1839), male. Total lateral view; head and 
thorax in dorsal view; labels. Photos from MZLU.
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S. aloides anymore. Probably the record of Lin-
naniemi (1913) of H. mutata as a miner of S. aloi-
des is based on Ulmer’s record. Linnaniemi (1913) 
did not give supplementary data nor the source of 
his record. 

Wahlgren (1947) reported five specimens of 
Hydrellia reared from S. aloides. Of these five 
specimens, he identified the only male as H. mu-
tata, and the four females were described as 
new species, Hydrellia stratiotella and Hydrel-
lia propingua (see discussion below). Wahlgren’s 
identification of the male of H. mutata is based on 
the number of eight aristal branches. Hydrellia 
tarsata has an arista with 4–8 rays. Although the 
additional characters given by Wahlgren (1947) 
to recognise H. mutata (i) “Antennen sind ganz 
schwarz”, (ii) “das Gesicht graulich gelb” and (iii) 

Sack’s identification is not documented further, 
and Sack himself was not an expert on Ephydri-
dae. Therefore, the identification is questionable 
as pointed out by Hering (1957). The females of 
H. griseola are very similar to the females of H. tar-
sata and can easily be confused. Summarising these 
publications, there is no proper documented record 
of H. griseola reared from S. aloides.

Hydrellia mutata (Zetterstedt, 1846)

Ulmer (1903) was first to report that H. muta-
ta was reared from S. aloides. The identification 
is not documented; Georg Ulmer was not an ex-
pert on Diptera and therefore his identification is 
questionable. Ulmer (1911) did not use the name 
H. mutata in his description of Hydrellia larvae in 

Fig. 7. Holotype of Hydrellia propingua Wahlgren, 1947 (female). Total lateral view; head in anterodorsal view; 
labels. Photos from MZLU.
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“Lunula weiss” are remarkable, they might occur 
in H. tarsata. In addition, the character “Anten-
nen sind ganz schwarz” excludes H. mutata. The 
photos of the reared specimen (Fig. 6) deposited 
at MZLU fit completely to the concept of H. tar-
sata as described above and do show that the ba-
sal flagellomere is in fact slightly orange to light 
brown at its base. Buhr (1954) published H. mu-
tata as reared from S. aloides by Hering. Hering 

(1957) included H. mutata in his list of Hydrellia 
species reared from S. aloides but did not mention 
whether this is based on his own observations or 
on published records. He repeated the same cha
racters for the identification of H. mutata as Wahl-
gren (1947) and therefore it seems probable that 
he copied this information given by Wahlgren 
(1947). In summary, there are no trustworthy re-
cords of H. mutata mining in S. aloides.

Fig. 8. Holotype of Hydrellia stratiotella Wahlgren, 1947 (female). Total lateral view; head in anterodorsal view; 
labels. Photos from MZLU.
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Hydrellia propingua Wahlgren, 1947

Wahlgren (1947) described one female Hydrel-
lia specimen reared from S. aloides as H. propin-
gua (Fig. 7). He described only two characters 
of this species that are unusual for H. tarsata: 
(i) silver dusting of the face and (ii) black tar-
si. Both characters fall within the variability of  
H. tarsata females and this species should be treat-
ed as a synonym (syn. nov.), as was proposed by 
Wahlgren (1947) himself: “Ob diese Form eine 
eigene Art oder vielleicht eher eine Varietät von  
H. stratiotella sei, scheint zweifelhaft”. The pho-
tos of the holotype (Fig. 7) deposited at MZLU 
fit completely to the concept of H. tarsata as de-
scribed above.

Hydrellia stratiotae Hering, 1925

Hering (1925) described H. stratiotae based on 
one female reared from S. aloides leaves and later 
gave supplementary information concerning the 
biology (Hering, 1926, 1932). de Meijere (1928) 
reported H. stratiotae reared from S. aloides from 
Vreeland (Netherlands). Zatwarnicki (2022) pub-
lished one additional specimen of H. stratiotae 
reared from S. aloides.

The description of the female holotype of 
H.  stratiotae fits completely with H. tarsata as 
interpreted by Collin (1966) who examined the 
holotype of H. tarsata (O’Hanlon, pers. comm. by 
e-mail). The description of the larval biology of 
H.  stratiotae fits with the observation of the au-
thor and the observations published by other au-
thors (see below).

Only Zatwarnicki (2022) distinguished 
H.  stratiotae from H. tarsata after the examina-
tion of the type material of both species (Zatwar-
nicki, 2022; O’Hanlon, pers. comm. by e-mail). He 
pointed out two characters to separate both the 
species: Hydrellia tarsata with (i) surstyli (= geni
tal plate) slightly asymmetrical and (ii) postgo-
nite elongated, with long apical process. Hydrellia 
stratiotae with (i) surstyli strongly asymmetrical 
and (ii) postgonite short with modified process. 
The terminalia of both species are illustrated with 
photos in Zatwarnicki (2022). 

I do not agree with this separation for the 
following reasons: (i) Concerning the photos of 
H.  tarsata and H. stratiotae terminalia in Zat-

warnicki (2022), the asymmetry of the surstyli of 
both species falls within the variation of the mate-
rial collected by the author from Stratiotes stands.  
(ii) Shape and length of the tip of the postgonite 
process depends strongly on the viewing angle. 
The tip is roughly like a tip of a screwdriver and 
depending on the viewing angle, it can be blunt 
or pointed. I could see a pointed tip or a blunt tip 
in every postgonite examined. (iii) Comparing the 
shape of the phallus and the shape of the phallus 
apodeme as illustrated by Collin (1966) and Zat-
warnicki (2022), I cannot find any differences, ei-
ther. (iv) I do not know any Hydrellia species that 
are distinguished only by such subtle characters, 
but even closely related species always have un-
ambiguous characters to be identified.

Therefore, I propose to treat H. stratiotae as a 
junior synonym of H. tarsata (syn. nov.). Conse-
quently, H. asymmetrica Papp, 1983 and H. sera 
Cresson, 1932, which are placed as synonyms 
to H. stratiotae by Zatwarnicki (2022), must be 
treated as synonyms of H. tarsata, too (syn. nov.).

Hydrellia stratiotella Wahlgren, 1947

Wahlgren (1947) described three female Hy-
drellia specimens reared from S. aloides as H. stra-
tiotella. The description of this species and the 
photos of one syntype (Fig. 8) kept at MZLU fall 
within the variability of H. tarsata females and 
this species should be treated as a synonym of 
H. tarsata (syn. nov.).

Hydrellia tarsata Haliday, 1839

Przhiboro (2005), Katzenberger et al. (2013) 
and Katzenberger & Zacharias (2015) report 
rearing of H. tarsata from S. aloides. No other 
species of Hydrellia was reared from the leaves of 
S. aloides in both investigations. The adults were 
identified by these authors according to Collin 
(1966). Kahanpää & Zatwarnicki (2015) report-
ed H. tarsata, which were caught from S. aloides 
stands.

The identity of H. tarsata is not in doubt: the 
type material kept at the National Museum of 
Ireland was first examined by Collin (de Courcy 
Williams, 1989; O’Hanlon, pers. comm. by e-mail) 
whose concept of H. tarsata is followed and more 
recently by Zatwarnicki (O’Hanlon, pers. comm. 
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by e-mail); both of them considered the species 
without any doubt of the identity.

Hydrellia sp.

Müller (1922) reported puparia collected in 
S.  aloides that he did not rear. Due to the mor-
phology of the puparia he assumed that the species 
is not conspecific with H. griseola but belongs to 
another unidentified Hydrellia species. The re-
cords of Diptera living within S. aloides that are 
even not identified to genus or family level are re-
ported by Linhart (1999), Obolewski (2005) and 
Tarkowska-Kukuryk (2006).

Resuming the original data listed above and 
the literature review, H. tarsata is the only Hyd
rellia species known to mine in S. aloides. Hyd
rellia tarsata can only be identified since Collin 
(1966) published the genital drawings of this 
species and included the species in his key of Brit-
ish Hydrellia. Previously this species was almost 
always ignored, for example Becker (1926: 71) 
mentioned under H.  tarsata: “Diese Art war mir 
bisher unbekannt und ist in meiner Tabelle nicht 
eingefügt”. The males of H. tarsata were obviously 
misidentified as H. mutata. The females of H. tar-
sata reared from S. aloides were wrongly reported 
as H. griseola or were described as H. stratiotae, 
H. stratiotellae and H. propingua. The synonymy 
of H. tarsata and H.  stratiotae proposed here is 
recently discussed controversy and Zatwarnicki 
(2022) and Irwin (pers. comm., by e-mail) disa-
gree. If both species are distinct, all records of Hy-
drellia mining in Stratiotes will belong to H. stra-
tiotae and this will be the only taxon known from 
S. aloides so far.

Summary of the biology of Hydrellia tarsata

Eggs probably belonging to H. tarsata were 
found in small groups injected at the top of 
S.  aloides leaves below the epidermis (Ruschka 
& Thienemann, 1913). Ulmer (1911, as Hydrellia 
spec.) and Hering (1924, as H. concolor; 1932, as 
H. stratiotae) described and illustrated the larvae 
and the mines of H. tarsata. The larvae can live 
in leaves above or below the water level and are 
therefore adapted to changing water levels that 
might be typical for S. aloides biotopes. Larvae 

respire through the plant tissue, which they perfo-
rate with their hind spiracles (Ulmer, 1911). Lar-
vae do not move within the mine but stay at the 
feeding point at the end of the mine that grows to 
the base of the leaf (Ulmer, 1911). Larvae are re-
ported to move from one leaf to the other to start 
another mine (Ulmer, 1911). Przhiboro (2005) re-
corded 1600 immatures (larvae and puparia) per 
m2 and measured the biomass of 1.86 g/m2 in the 
S.  aloides habitat in the littoral zone of a highly 
eutrophic lake in the Pskov Province of Russia. 
Hering (1924, as H. concolor) described H. tarsa-
ta pupating at the end of the mine at the base of 
the leaf or close to the midrib of the leave. He ob-
served the emergence of adults within 20 minutes 
after leaves become dry. Hering (1926, as H. stra-
tiotae) interpreted this behaviour as an adaptation 
to sinking water level when emerging becomes 
easier for adults. He assumed that the completely 
developed adult fly remains within the puparium 
if the conditions for emerging are not suitable. 
Only Zatwarnicki (2022, as H. stratiotae) report-
ed Potamogeton lucens L. as a second host plant 
for H. tarsata.

Adult H. tarsata usually stay at or close to 
the S. aloides plants, where they are easily swept. 
However, there are some records of specimens 
away from known S. aloides populations (pers. 
observation) and these may represent dispersing 
specimens. Adults of H. tarsata feed on flowers of 
S. aloides and pollinate S. aloides (Katzenberg-
er et al., 2013; Katzenberger & Zacharias, 2015). 
Very probably also the record of Daumann (1931) 
of Hydrellia flavilabris (Stenhammar, 1844) (syn. 
of H. cardamines Haliday, 1839) visiting frequent-
ly the flowers of S. aloides is in fact an observation 
of H. tarsata. Additionally, the author swept the 
adults of H. tarsata at the flowers of Anthriscus 
sylvestris (L.) Hoffm. that are growing close to 
the S. aloides habitats. The flowers of S. aloides are 
used as a mating place of H. tarsata (Katzenberger 
& Zacharias, 2015). In northern Germany, adults, 
larvae and pupae of H. tarsata are recorded from 
May to August (Fig. 9) and a polyvoltine life cy-
cle is most probable. Pupae may overwinter within 
leaves of the previous year.

One specimen of H. tarsata (see Material exa
mined) was found with Laboulbeniales at the left 
and right fore coxae and at the left middle coxa. 

https://de.wikipedia.org/wiki/Carl_von_Linn%C3%A9
https://de.wikipedia.org/wiki/Franz_Georg_Hoffmann


J.-H. Stuke. Hydrellia (Diptera: Ephydridae) mining in Stratiotes aloides

( Zoosystematica Rossica, Vol. 32, No. 1, pp. 99–111108

The species is not identified so far but it is very 
probably Stigmatomyces hydrelliae Thaxter, 
1901, which is the only species recorded from 
Hydrellia so far and which is recorded from 
15  other Hydrellia species. All known internal 
parasites of H. tarsata are Braconidae that emerge 
from the puparia. Older records are summarised 
by Fulmek (1962) without giving sources and 
are here supplemented with new records: Ade-
mon decrescens (Nees, 1811) (Fischer, 1997; from 
H. stratiotae, probably only copy of unknown 
source); Chaenusa cf. punctulata Burghele, 1960 
(Katzenberger & Zacharias, 2015); Chaenusa 
opaca Stelfox, 1957 (Przhiboro, 2005); Chore-
bus cf. densepunctatus Burghele, 1959 (Katzen-
berger & Zacharias, 2015); Chorebus uliginosus 
(Haliday, 1839) (Ruschka & Thienemann, 1913, 
as Gyrocampa thienemanni from “H.  griseola”; 
Thienemann, 1916); Opius caesus Haliday, 1837 
(Przhiboro, 2005).

Distribution of Hydrellia tarsata

The known distribution of H. tarsata fits well 
with the distribution of S. aloides as figured by 
Efremov et al. (2019). Hydrellia tarsata is wide-
ly distributed all over Central Europe, southern 
Scandinavia and reaches eastwards to Novosi-
birsk (south of West Siberia, Russia): Austria 
(Zatwarnicki 2022, as H. stratiotae), Great Brit-
ain (Zatwarnicki, 2022, as H. stratiotae), Bul-
garia (Beschovski & Zatwarnicki, 2001; Bescho-

vski, 2009), Czech Republic (Zatwarnicki et al., 
2001), Finland (Kahanpää & Zatwarnicki, 2015), 
Germany (Cresson, 1932, as H. sera; Katzenberg-
er & Zacharias, 2015; Katzenberger et al., 2013; 
Krivosheina, 2000; Stuke, 2010; Zatwarnicki, 
2022, as H. stratiotae), Hungary (Papp, 1983, as 
H. asymmetrica; Zatwarnicki, 2022, as H. stratio-
tae), Ireland (Haliday, 1839), the Netherlands (de 
Meijere, 1928, as H. stratiotae; Zatwarnicki, 2022, 
as H. stratiotae), Poland (Beschovski & Zatwar-
nicki, 2001; Hering 1925, as H. stratiotae), Russia 
(Przhiboro, 2005, for European Russia; Zatwar-
nicki, 2022, as H. stratiotae, for West Siberia), 
Slovakia (Zatwarnicki, 1996, 2022, as H. strati-
otae), Sweden (Wahlgren, 1947, as H. propingua 
and H. stratiotella; Zatwarnicki, 2022, as H. stra-
tiotae). The known distribution extends between 
6°W and 83°E and 43°N and 60°N. The records 
from northern Germany are shown on the map in 
Fig. 10.

Endangerment of Hydrellia tarsata

The collecting results of the author testify that 
all Stratiotes aloides stands in northern Germany 
are infested by the populations of H. tarsata. It is 
unknown whether these populations exchange in-
dividuals. In many areas, S. aloides is now a rare 
and localised plant with isolated populations. As 
the host plant S. aloides is endangered in most re-
gions of Europe (Efremov et al., 2019), H. tarsata 
will also be endangered in these regions.

Fig. 9. Phenology of imagines 
of Hydrellia tarsata Haliday, 
1839 in northern Germany (au-
thor’s data for 2022). Abscissa, 
months; ordinate, numbers of 
specimens collected.
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