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During a study of arthropod succession on pig carrion in Portugal eleven species
of Fannia Robineau-Desvoidy (Diptera: Fanniidae) were collected, of which F.

aequilineata Ringdahl, F. armata (Meigen) and F. pusio (Wiedemann) are new
records for Portugal, F. consepcta Rudzinski and F. lineata (Stein) are newly re-
corded for the whole Iberian Peninsula and F. tunisiae Chillcott is for the first
time reported from the continental Europe. Additional information on the occur-
rence of F. conspecta in Czech Republic, Denmark, Greece, and Southern Russia
are presented. The number of Fanniidae distributed throughout the Iberian Penin-
sula raises from 35 to 38 and the number of species reported from Portugal raises
from 11 to 17.
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1. Introduction

Fanniidae is a small dipteran family with world-
wide distribution and the highest species diver-
sity in temperate zones (Rozkošný et al. 1997).
Recent phylogenetic studies based on morpho-
logical (Domínguez & Roig-Juñent 2008) and
molecular (Kutty et al. 2008, 2010) data have
proved well supported monophyly of the family.
Most of the 300 described species occur in Hol-
arctic region (Carvalho et al. 2003). However, re-
cently new species have been described from Pa-
laearctic (e.g. Wang et al. 2007a, b, Pont & Vik-

hrev 2009) as well as Neotropical region (Wendt
& Carvalho 2007, Domínguez & Aballay 2008,
Quiroga & Domínguez 2010, Wendt 2010). Fur-
thermore, a new genus and five species of Fannia

are considered for the description from New Zea-
land (Holloway 1984, Domínguez & Roig-
Juñent 2008). From the four recognised genera,
American Euryomma Stein with the cosmopoli-
tan E. peregrinum (Meigen), cosmopolitan
Fannia Robineau-Desvoidy, Holarctic Piezura

Rondani and the Australian endemic Australo-

fannia Pont, the straight majority of the species
belong to the genus Fannia. Chillcott (1961a),
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based mainly on the morphology of male genita-
lia, have assigned Nearctic representatives of
Fannia to the 11 groups of species, dividing also
six of these groups into the 15 subgroups in total.
The proposed classification has been accepted by
many authors, and recently revisions and updated
definitions of some species groups were pub-
lished (e.g. Rozkošný et al. 1997, Couri 2005,
Wang et al. 2007a, b), also monophyly of some
groups was proved in the phylogenetic study of
Domínguez and Roig-Juñent (2008).

Adult Fanniidae are associated with wood-
land areas and are relatively rare in open habitats,
however, few species are closely related with hu-
man estates being thus important for human from
medical and hygienic point of view. Few species
of Fannia were recognized as vectors of Derma-

tobia hominis (Linnaeus Jr.) (Diptera: Oestridae)
(Espindola & Couri 2004).

Larvae of Fanniidae are trimorphic sapro-
phages developing in various types of decompos-
ing organic matter, from decaying vegetables,
animal nests to decomposing invertebrate and
vertebrate carrion (Rozkošný et al. 1997). At
given conditions some of them are involved in
myiasis cases (Zumpt 1965). The association of
larval development of some species with decom-
posing bodies is well known (Byrd & Castner
2010) and have aroused particular interest in
those species as valuable forensic indicators
(Benecke & Lessig 2001, Matuszewski et al.

2010). The most commonly found species in fo-
rensic investigations and carrion succession ex-
periments are F. canicularis (Linnaeus), F.

manicata (Meigen), F. pusio (Wiedemann) and F.

scalaris (Fabricius). Even if larvae do not de-
velop for example in decomposing animal tis-
sues, adult flies frequently are attracted to such
lures. The use of diverse traps in such experi-
ments (Espindola & Couri 2004, Hwang &
Turner 2005, Domínguez & Aballay 2008, Prado
e Castro et al. 2009) allow to collect extensive
material for faunistic (Prado e Castro & García
2010, Prado e Castro et al. 2010a, b, Carles-Tolrá
& Prado e Castro 2011) and taxonomic
(Domínguez & Aballay 2008, Quiroga &
Domínguez 2010) studies.

Currently 84 species of Fanniidae have been
recorded from Europe, of which 81 belongs to the
genus Fannia (Rudzinski 2003, Pont 2004).

From the Iberian Peninsula 35 species of
Fanniidae have been recorded to date, of which
33 are classified in the genus Fannia (Pont 2004,
Carles-Tolrá & Páez 2010). Only 11 Fanniidae
species were known from Portugal prior to this
study (Pont 2004). Ten of them, F. canicularis, F.

coracina (Loew, 1873), F. incisurata (Zetterstedt,
1838), F. leucosticta (Meigen, 1838), F. lepida

(Wiedemann, 1817), F. lustrator (Harris, 1780),
F. manicata, F. monilis (Haliday, 1838), F. scala-

ris and F. sociella (Zetterstedt, 1845), belong to
the genus Fannia and the eleventh, E. peregrinum

(Meigen, 1826), is the only Palaearctic represen-
tative of Euryomma. The aim of this paper is to re-
port new records of Fannia for Portugal, as well
as additional data on the occurrence of one re-
cently described species in West Palaearctic.

2. Material and methods

From October 2006 to August 2007 a modified
version of Schoenly trap (Prado e Castro et al.

2009) was used to study insect fauna associated
with pig carrion. In four different seasons (au-
tumn, winter, spring and summer) one piglet (� 8
kg weight) was used in separate experiments of
10 weeks each. The traps were checked daily dur-
ing the first 23 days, afterwards every 2, 3 or 5
days until the end of each period. The collected
material was preserved in 70% ethyl alcohol. The
study was performed in the Instituto Superior de
Agronomia, Tapada da Ajuda, Lisbon, Portugal,
a small woodland park inside an urban perimeter,
at an altitude of 80 m a.s.l.

The material has been collected by the second
author and identified by the first author basing on
the keys of d’Assis-Fonseca (1968) and
Rozkošný et al. (1997). Species identification of
selected series of all species was verified based on
the collections of the Natural History Museum
(London, UK) and Natural History Museum of
Denmark (Copenhagen, Denmark).

Because of difficulties in the identification of
females of the genus Fannia in case of small se-
ries of specimens represented exclusively by fe-
males, records are presented with some reserva-
tions with ‘?’ marks.

For detailed study of male genitalia the abdo-
men was removed and boiled in 10% KOH solu-
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tion for 10 min. The abdomen was transferred to
glycerine to separate postabdominal structures
for detailed observation. After examination, geni-
talia and the rest of the abdomen were placed in
glycerine in a small microvial and pinned with the
appropriate specimen. Photographs were taken
with a Nikon 8400 digital camera mounted on a
Nikon Eclipse E200 microscope (Nikon Corp.,
Tokyo, Japan).

Identified material was deposited in the col-
lections of the Department of Animal Biology,
University of Lisbon (Portugal) and Department
of Animal Ecology, Nicolaus Copernicus Uni-
versity (Poland).

3. Results and discussion

In total, 20,144 adult Diptera representing 39
families were collected in this study. Fanniidae
were represented by 1,654 specimens, all belong-
ing to the genus Fannia. Among the studied ma-
terial, a total of 11 species were identified, of
which six species are newly recorded for Portu-
gal, two of them are new records for the whole
Iberian Peninsula and one species is for the first
time recorded from the European mainland.

3.1. Fannia aequilineata Ringdahl, 1945

Material examined: 23.X.2006, 1$; 26.X.2006,
4$$; 29.X.2006, 1$; 12.XI.2006, 1$; 24.XI.
2006, 1$; 12.XII.2006, 1$; 26.II.2007, 1$; 18.–
30.IV.2007, 44$$, 16##; 3.–9.V.2007, 23$$,
6##; 11.V.2007, 1$; 13.V.2007, 1$; 15.V.2007,
1$; 23.V.2007, 4$; 26.V.2007, 1$, 1#; 29.V.
2007, 5$$; 1.VI.2007, 1$; 4.VI.2007, 2$$;
13.VI.2007, 3$$; 30.VI.–5.VII.2007, 34$$,
12##; 8.VII.2007, 1$; 9.VII.2007, 1$;
17.VII.2007, 1$; 24.VII.2007, 2$$; 26.VII.
2007, 2$$; 28.VII.2007, 1$; 30.VII.2007, 1$;
3.VIII.2007, 1$; 15.VIII.2007, 2$$; 18.VIII.
2007, 3$$; 21.VIII.2007, 1$; 24.VIII.2007,
1$; 27.VIII.2007, 1$, 1#.

Reported in Europe from Czech Republic,
Denmark, Germany, Great Britain, France, Hun-
gary, Ireland, Malta, Spain, Slovak Republic,
Switzerland and Sweden, also known from North
Africa (Pont, 2004). First record for Portugal.

Larvae reared from dung, blackbird’s nest,
wasp’s nest, wood detritus, rotting wood and
fungi (Rozkošný et al. 1997). Adults associated
with sap runs (Rozkošný et al. 1997) and at-
tracted to decomposing liver (Hwang & Turner
2005).

3.2. Fannia armata (Meigen, 1826)

Material examined: 18.–22.IV.2007, 5$$;
5.VII.2007, 1$; 9.VIII.2007, 1$; 18.VIII.2007,
1$; 24.VIII.2007, 5$$; 27.VIII.2007, 2$$.

Distributed throughout Europe (Rozkošný et

al. 1997) also known from Arabian Peninsula,
Armenia, Azerbaijan, Georgia, Iran, Iraq, Israel,
Jordan, Turkey, Lebanon, North Caucasus, Sinai
Peninsula (Egypt) and Syria (Pont 2004). First re-
cord for Portugal. Larvae reared from dung, rot-
ting wood and fungi, adults secretopheges
(Rozkošný et al. 1997).

3.3. Fannia canicularis (Linnaeus, 1761)

Material examined: 21.X.2006, 1$; 22.X.2006,
1$; 25.–29.X.2006, 30$$; 1.XI.2006, 2$$;
3.XI.2006, 1$; 5.XI.2006, 1$; 16.XI.2006, 1$;
18.XI.2006, 2$$; 27.XI.2006, 1$; 9.XII.2006,
1$; 18.XII.2006, 1$; 2.II.2007, 7$$; 8.II.2007,
1$; 9.II.2007, 1$; 11.II.2007, 1$; 13.II.2007,
2$$; 15.II.2007, 4$$; 19.II.2007, 4$$;
23.II.2007, 7$$; 26.II.2007, 1$; 1.III.2007,
3$$; 4.III.2007, 2$$; 10.III.2007, 1$; 17.IV.–
9.V.2007, 159$$, 29##; 23.V.2007, 1$;
26.V.2007, 4$$; 29.V.2007, 3$$; 13.VI.2007,
1$; 15.VI.2007, 1$; 29.VI.–11.VII.2007,
124$$, 14##; 14.VII.2007, 3$$; 17.VII.2007,
2$$; 26.VII.2007, 5$$; 6.VIII.2007, 1$;
18.VIII.2007, 4$$; 27.VIII.2007, 2$$. Among
examined specimens, in two females
(10.VII.2007 and 18.VIII.2007) unusual two
anderodorsal (ad) and two posterodorsal (pd)
setae on the mid tibia were found.

Almost cosmopolitan species (Rozkošný et

al. 1997) known from all biogeographic regions
(Pont 2004). Known from peninsular Portugal,
Azores and Madeira (Pont 2004) prior to this
study. Larvae develop in various types of organic
matter, including decomposing carrion and hu-
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man bodies, it is also involved in myiasis cases
(Zumpt 1965), which makes this species of par-
ticular interest from medical and hygienic point
of view.

3.4. Fannia conspecta Rudzinski, 2003

(Figs. 1–2)

Material examined: 24.IV.2007, 1#; 2.VII.2007,
1#; 24.VII.2007, 1#. Female of F. conspecta has
not been described to date. Among the collected
material, two specimens (23.IV.2007, 1$;
24.IV.2007, 1$) fall in the key of Rozkošný et al.

(1997) to the character couplet no. 16, but be-
cause of palpi broader than 2/3 of antennal flagel-
lomere and distinct brown stripes on thorax, we
are unable to state if they could be assigned as ab-
errant females or F. subpubescens Collin, 1958 or
representatives of other species, e.g. F. conspecta.

Despite presenting detailed illustrations of
male genitalia, Rudzinski (2003) did not include
drawings of whole hypandrium. Therefore we
provide additional illustrations presenting broad,
heavily sclerotised ninth sternum with inwardly
projecting hypandrial arms as well as peculiar
elongated aedeagus and postgonites (Figs 2a–c).

Prior to this study, F. conspecta was reported
in the literature only from Hessen in Germany,
from where it was described by Rudzinski
(2003), but was omitted in the Fauna Europaea
checklist (Pont 2004). The records of the present
study are the first ones for Portugal and the Ibe-
rian Peninsula. Thanks to the kindness of Dr.
Verner Michelsen, who granted us access to the
specimens of F. conspecta identified by him (de-
posited in the collection of the Zoological Mu-
seum, Copenhagen, Denmark) as well as infor-
mation made available for us by Mr. Nikita
Vikhrev (pers. comm.), we report here occur-
rence of this rare species from distant localities.
Label data of voucher specimens from Zoological
Museum are given verbatim with ‘//’representing
a line change and ‘;’ a change in label. F.

conspecta was collected from the following lo-
calities:

– Czech Republic: CZ: Bílina – Jirásek III, MT/
/ Phragmitetum, 310 m, 1998// 50°33`35``N,
13°47`44``E// leg. Barták, 14.v.–23.vii.

– Denmark: Danmark WJ Tipperne// Juni 1973/
/ E. Rald leg.; Dania, NEZ UB38// Ganløse
Orned// 7/8 1987// leg. Stig Andersen; Dania:
NEZ, UB47// Gladsaxe (Skolehave)//
3.VI.1987// V. Michelsen; Dania: NEZ,
UB46// Kalvebod Fælled// 20.VIII.1987// V.
Michelsen; Dania: NEZ, UB47// Gladsaxe
(Skolehave)// 26.V.1988// V. Michelsen,

– Greece: GREECE: IPIROS// Peristéri Mts,
12–2,100 m// 24–28.V.1994// V. Michelsen-
Coll. ZMUC; Helvetia// Delémont// 10.10.
1981// S. Andersen,

– Southern Russia: Krasnodar reg., Sochi distr.,
Imeritinskaya lowland (43.39°N 40.00°E),
23.IV.2007, 1#; 30.IX.2008, 1#, (1$?);
2.X.2008, 1#; N. Vikhrev leg.

3.5. Fannia lepida (Wiedemann, 1817)

Material examined: 2.II.2007, 1$; 11.II.2007,
1$; 13.II.2007, 1$; 15.II.2007, 1$; 19.IV.2007,
1$; 20.IV.2007, 6$$; 22.IV.2007, 1$; 23.IV.
2007, 6$$; 25.IV.2007, 1$; 26.IV.2007, 1$;
28.IV.2007, 2$$; 4.V.2007, 1$; 4.VII.2007, 1$;
9.VII.2007, 1$. Among examined material, one
female (4.V.2007) possess parafacials covered
with short hairs, characteristic for the females of
canicularis group species.

Saprophagous forest species with Holarctic
distribution (Rozkošný et al. 1997) and according
to Pont (2004) occurring also in Oriental Region.
Known from Portugal (Rozkošný et al. 1997,
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Pont 2004), however omitted in Pont & Baéz
(2002).

3.6. Fannia leucosticta (Meigen, 1838)

Material examined: 26.–29.X.2006, 16$$;
20.IV.2007, 2$$; 22.–26.IV.2007, 66$$; 28.–
30.IV.2007, 7$$; 5.V.2007, 2$$; 6.V.2007, 1$;
4.VI.2007, 1$; 2.–6.VII.2007, 77$$.

Synanthropic species with almost cosmopoli-
tan distribution (Rozkošný et al. 1997), but ab-
sent from South America (Carvalho et al. 2003).
Already known from Portugal. Adults attracted to
carrion (Miralbes 2002) and larvae found in de-
composing organic matter and carrion (Tantawi et

al. 1996).

3.7. Fannia lineata (Stein, 1895) (?)

Material examined: 22.IV.2007, 2$$;
2.VII.2007, 1$.

Rare European species, reported from Aus-
tria, Bulgaria, Czech Republic, Finland, Ger-
many, Great Britain, Italy, Central Russia, Swe-
den and Switzerland (Pont 2004). First record for
Portugal and whole Iberian Peninsula, though be-
cause only few specimens were collected and
males were absent in the material, this record
should be treated with some reservations. Larvae
bred from nests of birds, also found in a rabbit
burrow and carrion (Rozkošný et al. 1997).

3.8. Fannia monilis (Haliday, 1838)

Material examined: 2.–5.II.2007, 8$$;
11.II.2007, 1$; 15.II.2007, 1$; 17.II.2007,
3$$; 19.II.2007, 3$$; 23.II.2007, 2$$,
1.III.2007, 1$; 4.III.2007, 2$$; 20.IV.2007,
2$$; 22.IV.2007, 12$$; 23.IV.2007, 10$$,
1#; 25.IV.2007, 1$; 27.IV.2007, 1$; 3.V.2007,
1$; 26.V.2007, 1$; 1.–3.VII.2007, 3$$;
5.VII.2007, 1$.

Palaearctic distribution, known from Portugal
prior to this study (Pont 2004). Adults attracted to
decomposing liver (Hwang & Turner 2005), lar-
vae develop in decaying vegetable matter, soil,
fungi, dung, nests of birds (Rozkošný et al. 1997).

3.9. Fannia pusio (Wiedemann, 1830)

Material examined: 25.–31.X.2006, 56$$, 1#;
6.XI.2006, 1$; 9.XII.2006, 1$; 1.III.2007, 1$;
20.–24.IV.2007, 127$$, 2##; 27.IV.2007, 1$;
29.IV.2007, 1$; 4.V.2007, 1$; 7.V.2007, 1$;
26.V.2007, 1$; 2.–5.VII.2007, 15$$; 26.VII.
2007, 1$. Among studied material, $$ with
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more than one anteroventral (av) seta on hind
tibia were found (7.V.2007, 1$ with two av setae;
29.–30.X.2007, 5$$ with two or three av setae).

Known from both Americas, Pacific Region,
West Africa and Mediterranean Region, recently
introduced to Europe (Rozkošný et al. 1997,
Carvalho et al. 2003). First record for Portugal.
Adults attracted to carrion (Tullis & Goff 1987,
Carvalho et al. 2000), larvae develop in various
types of decaying matter, also in human bodies
(Bohart & Gressitt 1951).

3.10. Fannia scalaris (Fabricius, 1794)

Material examined: 26.–28.X.2006, 4$$;
2.II.2007, 8$$; 15.II.2007, 5$$; 17.II.2007,
1$; 19.II.2007, 5$$; 26.II.2007, 2$$; 1.III.
2007, 7$$; 4.III.2007, 4$$; 7.III.2007, 2$$;
10.III.2007, 1$; 18.IV.–9.V.2007, 377$$,
13##; 21.V.2007, 2$$; 23.V.2007, 1$; 26.V.
2007, 12$$; 29.V.2007, 15$$; 15.VI.2007,
6$$; 30.VI.–8.VII.2007, 69$$, 6##; 14.VII.
2007, 1$; 24.VII.2007, 1$; 26.VII.2007, 5$$;
6.VIII.2007, 1$.

Almost cosmopolitan distribution, reported
from all biogeographic regions, except Austra-
lian (Pont 2004). Already known from Portugal
mainland and Azores. Larvae saprophagous,
reared from invertebrate and vertebrate carrion,
nests of Hymenoptera, birds and mammals
(Rozkošný et al. 1997), also involved in myiasis
cases (Zumpt 1965). Species of particular human
interest due to its medical and hygienic impor-
tance.

3.11. Fannia tunisiae Chillcott, 1961 (?)

Material examined: 22.X.2006, 1$; 28.X.2006,
1$. Among examined specimens one female
(22.X.2006) possess one of the lower calypters
aberrant, distinctly smaller than second one de-
veloped normally.

Prior to this study known only from Tunisia
(Chillcott 1961b) and Baleares (Pont 2004). First
record for Portugal and whole continental Eu-
rope. As in the case of F. lineata, because of lack
of males in the collected material and presence of
only few females, this record should be treated
with some reservations.

4. Discussion

With 35 species of Fanniidae known from the
whole Iberian Peninsula, Portuguese fauna, con-
sisting currently of 17 reported species, of which
16 are present in the continental part, remains
very small. However due to the lack of consistent
collecting and sparse faunistic data any reliable
conclusions about Portuguese Fanniidae fauna
are restricted. At least few further records should
be expected, since 19 additional species occur in
Spain (Pont 2004). Fauna of Azores and Madeira,
with only six species reported to date in each is-
land, may appear to be impoverished. However,
other islands present similar data, e.g. Canary Is-
lands with seven species (Pont 2004), Sicily and
Malta, each with eight species (Ebejer & Gatt
1999).
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