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Abstract. The biting midge Forcipomyia paludis (Macfie, 1936) is recorded for the first time from Türkiye, based on examined specimens. 
The species was found in four localities in the European part of the country during 2022 and 2023. Female ectoparasitic specimens 
were photographed considering their morphological characteristics. Three odonate species, Caliaeschna microstigma (Schneider, 1845), 
Epallage fatime (Charpentier, 1840) and Cordulegaster picta Selys, 1854, are reported here as new host records for F. paludis. Additionally, 
an examination of photographs in a naturalists' website archive revealed records of F. paludis from Greece (Crete) and Albania, 
constituting the first photographic evidence for these two countries. 
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Introduction 
 
The species Forcipomyia paludis is classified in the subgenus 
Pterobosca, which belongs to the Ceratopogonidae family, and 
up to now, 23 species of this subgenus have been described in 
the world (Borkent & Dominiak 2020). Although six 
Forcipomyia species have been recorded on odonates in Japan 
(Naraoka 1999), available data so far indicate that Forcipomyia 
paludis is the only ceratopogonid species recorded on adult 
odonates in Europe (Wildermuth & Martens 2007). Females of 
ceratopogonids generally require feeding with blood or other 
protein sources for the development of their eggs (Boorman 
1997). Only females of F. paludis suck hemolymph, especially 
from the wing veins of odonate adults, and are a temporary 
parasite in their hosts (Wildermuth & Martens 2007, Martens 
et al. 2008). Additionally, the species has rarely been found on 
the body (e.g., on the abdomen or eyes) other than on the 
wings of host odonates (Cordero-Rivera et al. 2019, 
Wildermuth 2021). 

At present, the distribution of F. paludis extends from 
Western Europe to the Caucasus in the east, from Scandinavia 
in the north to North Africa (Morocco) in the south (Manger 
& Martens 2013, Boudot et al. 2019, Wildermuth et al. 2019). 
There has been an increase in reports on the species in recent 
years, particularly from Europe (Vinko et al. 2017, 
Wildermuth et al. 2019, Manger 2021, Wasscher et al. 2021a, 
Lemke & Hryniuk 2022). Photographs of odonates were used 
to detect the presence of this parasitic species. Some records 
of F. paludis were based on photos of parasitized odonates 
(Martens et al. 2008, Manger & Martens 2013, Nielsen et al. 
2014, Cerny 2014, Wasscher et al. 2021a). The genus 
Forcipomyia is currently represented in Türkiye by 14 species 
across six subgenera (Leclercq 1966, Remm 1988, Turgut & 
Kılıç 2015, Alwin-Kownacka et al. 2016, Karademir et al. 
2024). However, the Pterobosca subgenus is not among these. 
Wasscher et al. (2021a) reported the first finding of F. paludis, 
based on a photograph from a locality on the Anatolian side 
of Türkiye. This finding has not yet been based on material of 
F. paludis. Different species of Forcipomyia have been found on 

host odonata in Japan (Naraoka 1999). Therefore, although 
photographic evidence is essential for documenting this 
parasitic species, such records (especially those outside 
Europe) require confirmation. 

In this study, the first material-based records of F. paludis, 
a parasite on host odonates, were given from the European 
part of Türkiye. Since this dipteran species is a first record for 
Türkiye, the morphological characteristics of the female 
samples collected from the host species were presented. 
Additionally, the presence of the species in Greece and 
Albania was first reported on the basis of photographs. 

 
 
Materials and methods 

 
Forcipomyia paludis was first noticed on the wing of the dried male 
specimen of Orthetrum coerulescens, dated 25.06.2022, collected from 
Kırklareli province. After examining the odonate samples collected 
from the same region, another dipteran sample was found in the wing 
of the Caliaeschna microstigma (male) species. 

In field studies conducted in Kırklareli province in 2023, F. paludis 
was also found on the wings of odonate samples collected from three 
other localities, in addition to the same locality in the same province. 
These dipteran samples were identified by the second author and 
confirmed to be F. paludis. Biting midges were mounted on 
microscope slides in phenol-Canada balsam as described by Wirth & 
Marston (1968). Examination of the samples, taxonomic 
measurements, and photography were performed using a LEICA 
DFC 450C & DM 2500 microscope. The ratio of the length to the width 
of the third segment of the maxillary palp (PR), the ratio of the total 
length of the distal six flagellomeres to the total length of seven 
proximal flagellomeres (AR), the ratio of costal vein length to wing 
length (CR), the ratio of the length of the first tarsomere (basitarsus) 
to the length of the second tarsomere (TR) were calculated. The widest 
part of the maxillary palp was used in the PR calculation. The costal 
vein length and wing length were measured starting from the basal 
arculus in the CR calculation. The abbreviations TR (I) are used for the 
tarsal ratio of the foreleg, TR (II) for the middle leg, and TR (III) for the 
hind leg. Measurement values are given as maximum-minimum 
values and the number of measurements (n) with the average value in 
parentheses. 

Records of the ectoparasite Forcipomyia cf. paludis in dragonfly 
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photographs taken in Greece and Albania were obtained by 
examining pictures in the photo archive on a website for naturalists. 

Sites where specimens of Forcipomyia paludis occurred in Türkiye 
(European part) (Figure 1), Kırklareli province: 

Loc.1. Vize district, Sergen, Çifte Kaynaklar, Pabuçdere, stream, 
25.06.2022, 41°43'30.4"N 27°47'01.8"E, 338 m. 

Loc.2. Vize, Kızılağaç, Cehennem Şelaleleri, Kerevizdere (creek), 
02.07.2023, 41°42'52.0"N 27°49'31.0"E, 261 m. 

Loc. 3. Lüleburgaz district, Umurca dam pond, 25.06.2023, 
41°26'06.7"N 27°26'13.3"E, 97 m. 

Loc. 4. Demirköy district, İğneada, Mert Lake (lagoon), 07.07.2023, 
41°51'42.7"N 27°58'10.1"E, Sea level. 

 
 

 
 

Figure 1. Map of Turkish Thrace showing localities where 
Forcipomyia paludis was recorded.  

 
 
Results 
 

In this study, female biting midge specimens attached to  
 

wings were recorded from six host odonate species (Figure 2) 
collected at four localities in Türkiye. Additionally, this 
dipteran species was recorded based on photographs from 
two countries (Greece and Albania) in which it had not yet 
been detected in the Balkans (Table 1).   
 
 
 

 
 

Figure 2. Forcipomyia paludis specimens were removed from  
C. microstigma at loc. 1. (A), on the wing of O. coerulescens in loc.1 
(B) (photograph of the parasite taken with its head on the wing 
while it is being removed from the wing), on the wings of C. picta 
in loc.2 (C) and S. nigra in loc.3 (D). 

 
Table 1. Records of Forcipomyia paludis attached to host Odonata and host species in Türkiye, Greece, and Albania. 

(abbreviation: N.P. number of parasites on the host). 
 

Country: Türkiye 
Loc. Date Species N.P. Place on the host 

1 
25.06.2022 Caliaeschna microstigma, 1 ♂ 

Orthetrum coerulescens, 1 ♂ 
1 
1 

upper side of left hind wing (Fig.2A) 
upper side of left hind wing (Fig.2B) 

24.06.2023 Caliaeschna microstigma, 1 ♂ 
Epallage fatime, 1 ♂  

1 
1 

-not recorded  
-not recorded (observation by H. K.) 

2 02.07.2023 Cordulegaster picta, 1 ♂  1 upper side of left hind wing (Fig.2C) 
3 25.06.2023 Selysiothemis nigra, 1♂  1 upper side of right fore wing (Fig.2D) (photograph) 
4 07.07.2023 Isoaeschna isoceles, 1 ♂   1 upper side of the left hind wing 
Country: Greece (Crete) 

 24.09.2021 Sympetrum fonscolombii 1 ♀ 1 
upper side of the right fore wing (photo) 
(Anduck 2021): 
https://www.inaturalist.org/observations/171021784 

Country: Albania 

  06.05.2018 Anax parthenope, 1 ♂    5 

upper side of the right fore wing 
upper and lower sides of the right hind wing (photo) 
(Lappuggla 2018): 
https://www.inaturalist.org/observations/150950432 

 
 

Forcipomyia paludis (Macfie, 1936) 
 

Material examined 
Loc. 1. 1♀ (on O. coerulescens), 1♀ (on C. microstigma), 
25.06.2022; 1♀ (on C. microstigma), 24.06.2023. Loc. 2. 1♀.  
Loc. 4. 1♀. 
Description 
Body blackish brown. Eyes bare (Fig. 3A, D). Antennae dark 
brown (Fig. 3A, C, D). Distal six flagellomeres elongated, 
proximal seven flagellomeres discoidal (Fig. 3C). 
Flagellomere 13, which is 70-82 (75, n=8) μm in length, is 

noticeably longer and more swollen than the others. The 
length of flagellomeres 8-12, respectively 32-38 (35, n=5) μm, 
33-40 (37, n=6) μm, 34-40 (37, n=6) μm, 34-44 (39, n=6) μm, 38-
48 (42, n=6) μm. While flagellomere 1 is 20-27 μm (24, n=3) 
long, the lengths of flagellomere 2-7 vary between 10-16 μm. 

The maxillary palpus is 5-segmented, and its length is 120-
143 (129, n=5) μm. The third palpal segment is swollen in the 
middle and has a narrow opening and a deep sensory pit 
(Fig.3 B, E). The 5th palpal segment length is 30-38 (35, n=5) 
μm and tapered to the apex. PR 1.59-2.64 (2.05, n=7). Clypeus 
with 7-9 setae. Mandible with 8-11 teeth. Mandible teeth 

https://www.inaturalist.org/people/anduck
https://www.inaturalist.org/people/lappuggla
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become smaller towards the apex (Fig. 3F, G). 
Wing without pattern, with macrotrichia (Fig. 4A); length 

861-1077 (946, n=12) μm, width 356-478 (431, n=12) μm. First 
radial cell closed, second radial cell open, narrow, and slit-
like. Costa and radial veins dark brown. Costa extends to the 
middle of the wing (Fig. 4A). CR 0.50-0.54 (0.51, n=12). Thorax 
and legs dark brown (Fig. 4B, C, F). In some samples, the 
scutum blackish brown. Halters blackish (Fig. 4B). Tarsus 
slightly lighter than the femur and tibia. TR(I) 2.96-3.20 (3.04, 
n=4), TR(II) 2.50-2.74 (2.60, n=4), TR(III) 2.51-3.00 (2.73, n=3). 
Hind tibia with a small apical spur and tibial comb with 4-6 
(n=6) spines (Fig. 4C). Claws equal and bifurcated in all legs 
(Fig. 4D, E, F). Empodium well developed (Fig. 4F). Abdomen 
dark brown. Two spermathecae ovoid, with short neck, 
measurement mean 58x46 and 51x40 (n=5) μm (Fig. 4G, H). 

 
 
Discussion 

 
Forcipomyia paludis was recorded attached to the wings of six 
host Odonata species caught in four localities in the north of 
the Thrace region (European part of Türkiye) (Table 1). While 
Wildermuth et al. (2019) mentioned in their study the 
presence of some photographs taken from Türkiye showing 
the existence of this species, the species was reported by 
Wasscher et al. (2021a) based on a picture (Online database) 
taken in a locality (Dalyan) in Muğla province in the south of 
Türkiye. In the current study, the biting midge is reported for 
the first time, based on material from Türkiye. F. paludis is the 
only ceratopogonid species recorded in Europe so far, only on 
adult Odonata. However, in Japan, which is an East Asian 
country, six species of the genus Forcipomyia have been 
recorded as parasites of adult Odonata (Naraoka 1999). 

Therefore, the data obtained to date from studies on this 
midge and its host, Odonata species, indicate that the record 
(based on photography) from Anatolia, the Asian part of 
Türkiye, requires further confirmation than the photo records 
from Europe. 

In recent years, in Europe, the number of findings of this 
ectoparasite species has increased. It has been recorded in 
countries such as the Netherlands, France, Germany, 
Switzerland, Bosnia and Herzegovina, and Spain from more 
localities than in other countries (Martens et al. 2012, 
Wildermuth 2012, Nielsen et al. 2014, Manger & van der 
Heijden 2016, Cordero-Rivera et al. 2019, Manger 2021, 
Wasscher et al. 2021a, b). On the distribution map of F. paludis, 
in southeastern Europe, there are no records of this species 
from the eastern Balkans (Bulgaria, Greece, Albania, and 
Macedonia). When we checked the photographic archive on a 
website for naturalists, we detected the presence of this 
parasitic species in the wings of Odonata species taken from 
Greece (Crete) and Albania (Table 1). In this study, we present 
this parasite species as the first finding for two countries, 
based on photographs. These findings indicate the presence 
of F. paludis in eastern Europe, filling a gap in the southeastern 
Balkans. Recordings of this parasitic Diptera on material are 
expected from these countries in the near future. In the 
findings based on the photograph taken in Greece, as 
presented in Table 1, F. paludis is identified from the island of 
Crete. Although this parasite species was identified in a 
photograph of a female Orthetrum cancellatum taken in 
mainland Greece, these data are not included in the findings 
section because the parasite is under the wing surface and is 
not clearly visible (Fboetzl 2022). However, this photograph 
most likely supports the existence of this parasitic species in 
mainland Greece. 

 
 

 
Figure 3. Forcipomyia paludis (Macfie, 1936) female. A and D. head,  

B and E. mouthparts, C. flagellum, F and G. mandible. 

https://www.inaturalist.org/people/fboetzl
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Figure 4. Forcipomyia paludis (Macfie, 1936) female. A. wing, B. thorax,  
C. tibial comb of hind leg, D, E and F. tarsus (without basitarsus),  
G and H. abdomen with two spermathecae 

 
 

Studies conducted so far show that F. paludis, a temporary 
parasite on Odonata, has been recorded on 89 odonate taxa 
(81 species and eight subspecies) within its distribution limits 
(Martens et al. 2008, 2012, Wildermuth 2012, Wildermuth et 
al. 2019, Manger & van der Heijden 2016, Vinko et al. 2017, 
Boudot et al. 2019, Cordero-Rivera et al. 2019, Manger 2021). 
In the current study, three new species to host odonate list of 
the biting midge, Caliaeschna microstigma, Epallage fatime, and 
Cordulegaster picta, are added (Table. 1). One of these species, 
Epallage fatime, was recorded as an observation by the third 
author (H. K.) during the field work carried out in 2023. 

As noted in some studies on this ectoparasite species, all 
midges recorded on the wing in the present study were 
positioned above the wing and close to its base, and the 
ectoparasite head was directed toward the wing base.  

Wasscher et al. (2021a) revealed that the distributions of 
the F. paludis species and the Cladium mariscus plant mostly 
overlap. In the current study, the presence of Cladium mariscus 
in the study area was not specifically investigated. Based on 
available distribution records, this plant is documented from 
Kırklareli and İstanbul provinces in the Thrace Region of 
Türkiye (TÜBİVES 2011). The presence of C. mariscus has been 
reported in locality four in Kırklareli province, where F. 
paludis was recorded in this study (Uruşak et al. 2013). This 
locality is in the Longos Forests, a suitable habitat for this 
plant, on the Black Sea coast of Kırklareli province. Based on 
the Black Sea coast, localities 1 and -2 are just south of the 

Longos Forests. This plant is likely to be found in these 
locations. Location 3 is located far from the Black Sea, close to 
the center of the Thrace Region. To demonstrate the 
relationship between C. mariscus and F. paludis, the presence 
of this plant in locality-3 needs confirmation.  
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