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Abstract. - Fibla hesperica Navas, 1915, a species previously thought to be endemic to Spain and Portugal,
is reported for the first time in France, in the Hérault department, notably in the Montpellier urban
area. The species’ identification criteria are illustrated. The origin of this population is discussed. The
presence of unidentified Fibla specimens in the Bouches-du-Rhone, Var, and Vaucluse departments
is confirmed by recent photographs, which may correspond either to F. hesperica or to F. maclachlani
(Albarda, 1891), a species known from Corsica and Italy.

Résumé. - Découverte en France d'une espéce de raphidioptére auparavant considérée comme endé-
mique de la péninsule Ibérique : Fibla hesperica Navas, 1915 (Raphidioptera, Inocelliidae). Fibla
hesperica Navés, 1915, une espece supposée endémique d’Espagne et du Portugal, est signalée pour la
premiere fois de France, dans I'Hérault, notamment dans I’agglomération de Montpellier. Les criteres
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d’identification de 1'espéce sont illustrés. L’origine de cette population est discutée. La présence de
Fibla non identifiées dans les Bouches-du-Rhone, le Var et le Vaucluse est attestée par des photo-
graphies récentes, pouvant correspondre soit a F. hesperica, soit a F. maclachlani (Albarda, 1891), une
espece connue de Corse et d'Italie.

Keywords. - Fibla maclachlani, Hérault, barcoding BOLD, new records.

The Inocelliidae Navas, 1913, constitute a family of snakeflies comprising 45
species worldwide, distributed across five genera (SHEN et al., 2022). The majority
of these species are found in the Eastern Palaearctic region and the Oriental region
(Aspock et al., 1991). Around ten species are endemic to the Western Palaearctic and
Nearctic regions. In Europe, this family is represented by seven species, belonging to
the genera Fibla Navés, 1915 (three species) and Inocellia Schneider, 1843 (four species)
(Aspock et al., 2001).

Within the Western Palaearctic Inocelliidae, the genus Fibla is characterised by
a black head capsule with brown to brown-yellowish markings (fig. 1). All species
of this genus have a very restricted geographical distribution: Fibla hesperica Navas,
1915 is considered endemic to the Iberian Peninsula, F. maclachlani (Albarda, 1891) is
only known from France (Corsica) and Italy (Calabria, Sardinia, Sicily, and Tuscany),
F. pasiphae (H. Aspock & U. Aspock, 1971) is endemic to Greece, and F. peyerimhoffi
(Navas, 1919) is only known from the Maghreb (Algeria, Morocco, Tunisia). Until
recently, only one species was known in France, and solely from Corsica.

In 2014, a female of the genus Fibla was photographed in the Hérault department,
marking the first record of this genus for mainland France (TiLLIER ef al., 2022a). This
observation was followed by several new sightings, photographed in the south of
France, particularly in Hérault, in 2022, 2023, and 2024 (see Appendix). However, due
to the strong morphological similarity between the two Western European species,
F. hesperica and F. maclachlani, it was not possible to reach a definitive identification
based solely on photographs. The location in Hérault, situated halfway between
the Spanish populations of F. hesperica and the Italian populations of F. maclachlani,

Fig. 1. - Fibla sp., habitus, female (Marseille, 23.1V.2020) (Photograph by Martin Galli).
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suggested the presence of one species or the other (TILLIER ef al., 2022a). In 2022, a male
was captured in Montpellier, allowing for a species identification and marking the
first confirmed record of F. hesperica in France. In 2025, a second male was captured
in a locality near the 2022 capture site, confirming the existence of a population in
Hérault. Below, we present the details of these captures and illustrate the identification
criteria for the species. Given current knowledge on the distribution of F. hesperica
and considering the possibility of anthropogenic transport in Inocelliidae, the origin
of this population is discussed.

MATERIALS AND METHODS

A first male specimen was captured in Montpellier (34172), on the Triolet campus
of the University of Montpellier, in the Hopitaux-Facultés district, on 13 April 2022
(see Appendix), as part of the ‘Projet Naturaliste” teaching unit (HAV639B) at the
University of Montpellier. A leg was excised and placed in a 96-well plate for shipment
to the Canadian Centre for DNA Barcoding (CCDB), located within the Centre for
Biodiversity Genomics at the University of Guelph (Ontario, Canada). DNA extraction
followed a silica membrane-based protocol (Ivanova et al., 2006). Amplification of the
mitochondrial cytochrome oxidase subunit I (COXI) was performed with the primer
cocktail C_LepFolF and C_LepFolR (HERNANDEZ-TRIANA et al., 2014). Sequencing was
conducted on a PacBio SEQUEL platform (Pacific Biosciences, USA) as described in
HEserT et al. (2018). Following quality control and sequence validation, consensus barcodes
were uploaded to the Barcode of Life Data Systems (BOLD; www.boldsystems.org;
RATNASINGHAM et al., 2024), where they are linked to associated specimen and metadata
records. The cytochrome oxidase subunit I (COXI) of this male, as well as that of a
larva collected in the same district (Triolet campus), was sequenced as part of the
University of Montpellier Barcode of Life barcoding project (UM-BOL; specimens UM_
ABDC_00094 and UM_ACIG_0066 from the teaching collection of the Department of
Biology and Ecology at the University). Sequences were downloaded from the BOLD
Systems portal website (https:/ /boldsystems.org/). Alignment was performed using
MUSCLE (EDGAR, 2004) as implemented in SeaView (Gouy et al., 2010) and manually
inspected. A maximum likelihood tree was obtained with IQ-TREE v2.0.7 (MINH ef al.,
2020), using the GTR+G4 model, with bootstrap supports generated using the "Ultra-
Fast Bootstrap" method of IQ-TREE. Species were molecularly identified based on
phylogenetic relationships and uncorrected sequence divergence. We also verified
that sequences belonging to different species were assigned to different Barcode
Index Numbers (BINs), as determined by the clustering algorithm of BOLD. Sequence
analysis confirmed the posterior identification. All COXI sequences generated in this
study were deposited in GenBank under accessions PX108169- PX108172. A second
male was captured in Monteferrier-sur-Lez (34169) on 28 March 2025 (see Appendix).

Identifications were carried out by the first author following examination of the
specimens. The terminology of the male genitalia follows that of Asrock & Asrock
(2008) and SHEN et al. (2022).

These two adult specimens are deposited in the collection of the first author.
Additional data were obtained from the examination of several photographs uploaded
to the iNaturalist server (https:/ /www.inaturalist.org/).

Around twenty specimens of F. maclachlani, collected from various locations in
Corsica, were examined for comparison (collection of Pierre Tillier).
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The distribution maps of the two Western European Fibla species were represented
using QGIS 3.40.2-Bratislava software. The data came from the following sources:

- bibliographic data (Aspock et al., 1980, 1991; Asrock & Aspock, 2023; GROSsO-
SiLva, 2021; LeTARDI et al., 2024; Loru et al., 2011, MONSERRAT, 2022; MONSERRAT &
PAPENBERG, 2015; NicoLl ALDINI & Baviera, 2001);

- unpublished data from Victor Monserrat;

- unpublished data from Roberto Pantaleoni;

- https:/ /www.gbif.org/;

- http://geobrink.uclm.es/Geobrink/ (data corresponding to the distribution
map published in MONSERRAT, 2022);

- https:/ /www.biodiversidadvirtual.org/;

- https:/ /www.inaturalist.org/;

- https:/ /www.insecte.org/ (Le Monde des Insectes).

RESULTS AND DISCUSSION

The identification of the two Western European species of Fibla is challenging
outside their known distribution range. Their habitus and wing venation are indeed
very similar. However, there are clear morphological differences at the level of the
male genitalia. The fused gonocoxites 11 (= gonarcus) exhibit a distinct terminal pro-
jection in F. hesperica, whereas it is poorly developed in F. maclachlani (fig. 2, 5). It
should be noted that this projection is described as bifid in Iberian specimens (Asrock
et al., 1980, 1991; MONSERRAT & PAPENBERG, 2015), while it is bifid (in one specimen)
or simple (in another, fig. 2) in the French specimens. Furthermore, the gonocoxite-
gonapophysis-gonostylus 10 complex shows a bifid process with short and narrow tips
in F. hesperica, whereas in F. maclachlani, it is divided over one-third of its length, with
both terminal lobes being broader (fig. 3, 6). Another difference concerns a small un-

Fig. 2-7. - Fibla spp., males. - 2-4, F. hesperica Navas (Montpellier, Hérault). - 5-7, F. maclachlani (Albarda)
(Corsica). - 2, 5, Fused gonocoxites 11 (= gonarcus), caudal view (scale bar = 0.2 mm). - 3, 6, Gonocoxite-

gonapophysis-gonostyle 10 complex, caudal view (scale bar = 0.2 mm). - 4, 7, Serratulum, dorsal view
(scale bar = 0.1 mm). (Photographs by Pierre Tillier).
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paired sclerite, the serratulum (absent in
the genus Inocellia): this is generally roun-
ded in F. hesperica, whereas it is U-shaped
in F. maclachlani (fig. 4, 7). These subtle
but distinctive features made it possi-
ble to identify the two male specimens
captured in the Montpellier area. Molecu-
lar analysis confirms that this species is
clearly distinct from F. maclachlani of the
Corsican and Italian populations (fig. 8).
Phylogenetic divergence and uncorrected
raw molecular divergence between the two
species average 10.8 % and 9.2 %, respec-
tively. Moreover, sequences assigned to F.
maclachlani belong to BIN BOLD:AEL6557,
while those assigned to F. hesperica belong
to a different BIN, BOLD:AFA0555.

Additional Fibla individuals have

been photographed in recent years in
the Hérault department, notably within
the Montpellier metropolitan area (see
Appendix). The proximity of the locations
where Fibla were photographed to the sites where the two males were captured
suggests that all these individuals belong to the species F. hesperica (fig. 9).

The presence of this species in Hérault constitutes the first record of F. hesperica

X
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Fig

9. - Distribution map of Fibla hesperica Navas in the Hérault department. Orange circles: locations of the

349

BC-LPRCorse3946 Fibla maclachlani

100 UM_AAUU_AAUU468 Fibla maclachlani

0.02
UM_AAUU_AAUUA467 Fibla maclachlani

UM_ACIG_0066 Fibla hesperica larva

UM_ABDC_00094 Fibla hesperica

UM_AAUU_AAUUA469 Subilla confinis

Fig. 8. - Maximum likelihood tree obtained with IQ-
TREE v2.0.7 (MINH et al., 2020), using the GTR+G4
model on a nucleotide alignment of COXI (https://
www.boldsystems.org/; RATNASINGHAM et al., 2007).
Specimens in green are from the UM-BOL project.
Node values represent bootstrap supports generated
using the ‘Ultra-Fast Bootstrap” method of IQ-TREE.

two identified males. Yellow circles: other locations (identification based on photographs). LV: Lunel-Vieil,
M: Montpellier, MsL: Montferrier-sur-Lez, SGF: Saint-Gély-du-Fesc.
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outside the Iberian Peninsula (fig. 10). In many species of Raphidioptera, dispersal
capabilities are very limited, and numerous taxa thus exhibit a very restricted
distribution (Asrock, 1979; Asrock et al., 1991, 2017; MONSERRAT & PAPENBERG, 2015;
PanraLeont et al., 2019). The hypothesis of anthropogenic introduction of the species at
the larval stage via trees or shrubs imported from the Iberian Peninsula must therefore
be considered. This hypothesis is supported by two elements: firstly, Fibla larvae are
bark-dwelling and have been found on various host plants (conifers and deciduous
trees) (Aspock et al., 1991; MONSERRAT & PAPENBERG, 2015); secondly, most observations
in Hérault have been made in urban environments, such as parks or along recently
landscaped avenues. In the Iberian Peninsula, the transport of larvae of this species in
firewood has already been recorded (MONSERRAT, 2022). A similar case of anthropogenic
dispersal has already been demonstrated for two other species of snakeflies: Raphidia
mediterranea Aspock, Aspock & Rausch, 1977 (Aspock et al., 2017) and F. maclachlani
(PAaNTALEONI et al., 2019). In the latter case, an introduction into mainland Italy linked
to the cork trade between Sardinia and Tuscany is highly probable. Indeed, most
sightings were made around the port of Piombino, and this historically active trade
could have enabled the arrival of a sufficient number of larvae to establish a viable
population. The absence of F. hesperica records between the Iberian Peninsula and the
Montpellier region supports the hypothesis of anthropogenic introduction.
However, the hypothesis of a natural presence of the species must also be cons-
idered. It is indeed possible that the species went unnoticed in France until 2014. The
recent discovery of this species in Hérault could be the result of increased naturalist
activity, particularly facilitated by participatory species identification systems.
The scenario of speciation in an Iberian refuge followed by expansion outside the
peninsula has been proposed for other species of Raphidioptera, such as Atlantoraphidia
maculicollis (Stephens, 1836) or Venustoraphidia conviventibus Monserrat & Papenberg,
2012 (MONSERRAT & PAPENBERG, 2015; TILLIER et al., 2022b). The COI sequences of the

Fig. 10. - Distribution map of the two Western Europeaﬁ Fibla species. Red circles: Fibla hesperica Navas, 1915.
Green circles: Fibla maclachlani (Albarda, 1891). Blue circles: Fibla sp. (S: Spain, F: France, I: Italy, P: Portugal).
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two analysed individuals show a 0.9% divergence (Kimura 2-parameter distance),
suggesting a degree of —at least mitochondrial — genetic diversity within the Hérault
population. This may reflect either a diverse native population or an introduced
population originating from multiple introduction events. However, due to the lack
of genetic data from Iberian populations, it is currently not possible to distinguish
between these two scenarios.

Additional Fibla specimens have recently been photographed further east, in the
departments of Bouches-du-Rhone, Var and Vaucluse (see Appendix; fig. 10). The
proximity of Italian populations of F. maclachlani makes the presence of this species in
the extreme south-east of France plausible. In Italy, this species is no longer confined
to the Piombino area but has recently been photographed as far north as Florence
(PaNTALEONI ef al., 2019). In the Provence-Alpes-Cote d’Azur region, only genetic
analysis and/or the capture of a male specimen will allow for formal species-level
identification to determine the exact identity of the observed individuals.

CONCLUSION

The discovery of F. hespericain France significantly extends the known distribution
range of the species, which was previously considered strictly endemic to the Iberian
Peninsula. Although the origin of this population remains uncertain, the recent
increase in observations in Hérault, particularly within the Montpellier metropolitan
area, suggests that the species does not appear to be rare. If the hypothesis of
anthropogenic introduction from the Iberian Peninsula proves correct, the population
now seems to be well established.

Further east, in the Provence-Alpes-Cote d’ Azur region, the presence of unidentified
Fibla specimens photographed in several localities raises new questions. These individuals
could belong to F. hesperica, whose distribution might include all the French Mediter-
ranean departments, or to F. maclachlani, in which case these would represent the first
records of the species in mainland France outside Corsica.
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Appendix. - Summary of Fibla records in France (excluding Corsica).

Fibla hesperica Navas, 1915

Hérault (34). - Lunel-Viel (34146), bois de la Deveéze, 43°41'53.8”N, 4°05'55.4”E, 5.1V.2021,
1 @ (iNaturalist: record 73144808). - Monteferrier-sur-Lez (34169), 28.111.2025, 1 3 (Pierre Tillier
collection, leg. Théo Chassagnard, det. PT). - Montpellier (34172), Hopitaux-Facultés district,
43°37'52.9”N, 3°51'47.3”E, 13.1V.2022, 1 3 (Pierre Tillier collection, leg. Sophie Clauzon,
det. PT); 43°38’00.8”N, 3°51'38.4” E, 30.V1.2022, 1 larva (leg. Marie Ruel, barcode BIN ID =
BOLD:AFA0555). - Montpellier (34172), parc Georges-Charpak, 43°36'03.5”N, 3°54'19.5”E,
14.1V.2023, 1 Q (iNaturalist: record 266852802). - Montpellier (34172), avenue du Major Flandre,
43°37'42.0"N, 3°52'27.3”E, 15.1V.2023, 1 2 (iNaturalist: record 154950425). - Montpellier
(34172), Hopitaux-Facultés district, 43°38'01.9”N, 3°51'37.3”E, 5.1V.2024, 1 & (iNaturalist:
record 205493562). - Montpellier (34172), L'Ecusson district, Botanical Garden, 43°36'53.8”N,
3°52'16.5”E, 51V.2024, 1 @ (iNaturalist: record 205517098). - Montpellier (34172), Hopitaux-
Facultés district, 43°38'00.9”N, 3°51'41.2”E, 51V.2024, 1 3 (iNaturalist: record 209111443).
- Saint-Gély-du-Fesc (34255), 43°42'1.023”N, 3°47'59.99”E, 18.1V.2014, 1 ¢ (Le Monde des
Insectes: record 117905).

Fibla sp.

Bouches-du-Rhéne (13). - Marseille (13213), la Rose, 43°19'50.0”N, 5°25'22.1"E, 23.1V.2020,
1 ¢ (iNaturalist: record 45056213); Marseille (13203), Aix-Marseille University, 43°18'17.6”N,
5°22’41.1”E, 2.1V.2025, 1 @ (iNaturalist: record 268213015); Marseille (13213), Saint-Jérome,
43°20'08.6”N, 5°25’08.7”E, 29.111.2025, 1 & (iNaturalist: record 267492361).

Var (83). - Roquebrune-sur-Argens (83107), Pont d’Argens, 43°26’57.5”"N, 6°37'59.5”E,
26.111.2024, 1 3 + 1 @ (iNaturalist: record 204712130).

Vaucluse (84). - Mormoiron, (84082), 44°04'06.2”N, 5°11'02.1”E, 6.IV.2024, 1 ¢ (iNaturalist:
record 205628248).




