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Abstract

Typhonia lailae sp. n. is described on basis of samples from the Ligurian Alps (NW Italy). The new species is a member of the Typho-
nia ciliaris-melana complex and though it seems closest to 7. melana (= beatricis) by the thick antennae of the female, DNA-barcode

analysis places it nearest to 7. ciliaris.
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Introduction

Research carried out over the last two decades in West-
ern Liguria (NW Italy) enabled to assess presence of nu-
merous species of Psychidae, some of which remarkable
for their particularly specialised ecology or restricted dis-
tribution, a number of them turning also out as firstly re-
corded from Italy (Bertaccini 2009, 2011). Concerning the
genus Typhonia Boisduval, 1834, two easily distinguisha-
ble species could be found. This genus encompasses about
150 species, mainly from the Afrotropical and Oriental
Regions, in the latter essentially in the Indian subregion
(Sobezyk 2011).

Only three out of the ten species known from the Pal-
acarctic occur in Europe, namely 7. ciliaris (Ochsenheim-
er, 1810), T. melana (Frivaldszky, 1837) (= beatricis Hat-
tenschwiler, 2000, cf. Arnscheid & Weidlich 2017) and
T. christenseni (Hattenschwiler, 1990). The first two, the
only occurring in Western Europe, show several diagnos-
tic characters and also substantially differ in COI barcode
(see below). Main differences are found in the male and
female antennae, thin in 7. ciliaris and thick in T. melana,
morphology of wing scales (both on disc and fringe), and
configuration of the genitalia. Our Ligurian samples could
easily be sorted between 7. ciliaris, already known from
Western Liguria (Arnscheid 2000), and a second species.
This, on account of habitus of the adults and its preference
for lowland xerothermic biotopes, was initially identified
as T. melana, present with certainty at least in the nearby
Susa Valley (Western Piedmont) (Hellmann & Bertacci-

137

ni 2004). Nevertheless, subsequent insights into the mor-
phology of the few specimens initially available revealed
different features with respect to 7. melana, which thus
prompted us to search for additional material. New visits
to the area enabled then us to obtain a number of larvae
and adults of this species, so that following more detailed
morphological and genetical comparisons we are now able
to conclude that it represents a new species, described
herein.

Material and methods

Dried leg samples of three specimens of the taxon under
investigation were submitted via Zoologische Staatssa-
mmlung Miinchen to the Canadian Centre for DNA Bar-
coding (CCDB, Biodiversity Institute of Ontario, Univer-
sity of Guelph) for DNA extraction, amplification and se-
quencing of the mitochondrial 5’ cytochrome oxidase
gene, subunit 1 (COI) (Ivanova et al. 2006; deWaard et al.
2008). Sequences were uploaded in the Barcode of Life
Data Systems (BOLD) (Ratnasingham & Hebert 2007,
2013) and compared with other Typhonia samples from
Europe. Neighbour-joining tree of DNA barcodes under
the Kimura 2-Parameter distance model for nucleotide
substitutions recovered both after BOLD functions and
PhyML 3.0 (cf. http://www.atgc-montpellier.fr/phyml/)
(Guindon et al. 2010) helped to figure out relationships be-
tween various Typhonia lineages, though despite the da-
ta they are based on are in the public domain, the trees
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are omitted here in order not to interfere with any possible
projects by other researchers. Features of covering scales
refer to classes as coded by Héattenschwiler (1997), where-
as nomenclature of wing veins follows Davis & Robinson
(1999). Dissections were performed according to stand-
ard procedures for genitalia preparations (e.g. Robinson
1976). Breedings took place in cages places outdoor (at
Roncadello di Forli, Italy) in order to reduce interference
with normal life cycle by the moths.

Taxonomic part

Typhonia lailae sp. n.
(Figs 1-3, 6, 10a, 11, 12, 15a, 17, 20, 23)

Description

Male

Wingspan: 23.5 mm.

Head: frons bulged; eye slightly convergent inferiorly
with opposite; ocellus absent; antenna bipectinate, black
with scattered white scales ventrally, reaching approxi-
mately half of forewing costa, flagellum with 37 anten-
nomeres, rami cylindrical and finely ciliate; labial palpus
greatly reduced, with barely discernible joints even under
strong magnification.

Thorax: black; forewing dark blackish brown, with ten
veins arising from discal cell, of which R3 and R4 with
joint origin, fringe concolorous except in apical area, whit-
ish; hindwing concolorous with forewing albeit darker at
tornus and with a pale grey subcostal stripe, six veins from
discal cell, fringe as in forewing; clothing of class 5-6
scales, these fairly elongated and distinctly toothed api-
cally; legs black, distally white-tipped, protibia with long
epiphysis, meso- and metatibiae with one and two pairs of
spurs, respectively.

Abdomen: black, distally with slightly paler covering hair-
like scales.

Male genitalia: tegumen bilobed, deeply notched distally,
saccus markedly elongated, thin and sinuous; aedeagus tu-
bular, slightly curved (Fig. 17).

Female

Wingspan: 24-26 mm.

Head: as in male except for smaller oval eye and filiform
antenna, this thick, with 34-36 flagellomeres.

Thorax: as in male, with both wings deeper black colored,
fringes too, and slightly more elongated covering scales;
forewing veins R3 and R4 stalked (Fig. 3); legs entirely
black. Abdomen: elongated, black, with off-white anal
tuft.

Female genitalia: apparatus similar to that of congeners
ciliaris and melana, spines of genital plate too, ovipositor
long, partially protruding beyond anal tuft (Fig. 20).

Preimaginal instars

Mature larva: head shiny black; mouthparts well sclero-
tised, pale brown; ground colour of T1-T3 black as in T.
ciliaris albeit more extended, with beige speckles (Fig. 2);
legs black on outer side, paler on innerside.

Pupa: length 12-15 mm; pale brown-colored; head cap-
sule pale brown, similar to albeit less prominent than in
T. melana, antennal sheat of female as in 7. melana albeit
shorter; abdomen with bundles of robust spines on A4-AS.
Larval case: length 26-29 mm, width 4.5-5.0 mm (n =
18, 79 Q); configuration as in congeners, tubular, wholly
covered with tiny mineral debris (sand grains and minute
stones), whose colour depends on lithology of the collect-
ing site (variation from grey to straw colored or brown ob-
served).

Material examined. Syntypes: &, Italy: Liguria, Anda-
gna (IM), 800 m, 22 Jul 2009, leg. E. Bertaccini, gen.
praep. EB 890, in coll. E. Bertaccini (ZSM Lep 81560);
Q, Liguria, Pigna (IM), 350 m, 26 Jul 2011, leg. L. Fanti,
in coll. E. Bertaccini (ZSM Lep 73495 & 73505); 9, Lig-
uria, Colle Drego (IM), 1100 m, 14 Jul 2006, leg. et coll.
E. Bertaccini; 9, ibidem, 25 May 2014, ex larva (emerged
16 Jul 2014), gen. praep. EB 907 (ZSM Lep 84809), leg.
et coll. E. Bertaccini; 2 99, ibidem, ex larvis (emerged 03
Aug 2014), leg. E. Bertaccini, in coll. E. Bertaccini & Nat-
ural History Museum, London.

Figs 1a-b — Typhonia lailae sp. n. from Ligurian Alps (syntypes): a, @, Liguria, Pigna; b, &, idem, Andagna.
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Figs 2-5 — 2, Larva protruding from case; 3, Wing venation (9); 4, Geographic location (https://de.wikipedia.org/wiki/Datei:Italy re-
lief location_map.jpg); 5, Habitat features of T. lailae sp. n.

Distribution. At present the distribution of 7. lailae ap-
pears to be restricted to the south-western section of the
Ligurian Alps (Fig. 4), though its occurrence in nearby ar-
eas such as in the Maritime Alps cannot be excluded, as a
number of accounts on the local fauna may suggest (e.g.
Milliére 1876; Turati & Verity 1912). As a matter of fact,
a female specimen from Alpes Maritimes fairly close to
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the geographic delimitation between the two alpine dis-
tricts, i.e. Vallée de Roubion (12-13 Juillet 1906, R. Pow-
ell [leg.], ex Oberthiir Coll., in Natural History Museum,
London) shows neatly thick antennae, and both covering
and fringe scales fully corresponding to 7. lailae, though
we prefer examining also members of the male sex from
this population before confirming attribution.
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Figs 6-9 — Antennae of females of Typhonia spp.: 6, T. lailae sp. n., Liguria, Pigna; 7, T. ciliaris (Ochsenheimer), idem, Cima Grai; 8,
T. melana (Frivaldszky), Germany/Switzerland, Basel/Weil a Rhein (paratype of beatricis Hittenschwiler); 9, idem, Piedmont, Mom-

pantero.

Bionomics. Xerothermophilous species of the sublittoral
hilly-montane so far observed in Western Liguria at alti-
tudes comprised between 350-1,100 m a.s.l. in garrigues,
along rocky paths and edges of olive groves where sever-
al Mediterranean elements such as Gonepteryx cleopatra
(Linnaeus, 1767), Satyrium esculi (Hiibner, [1804]), Zy-
gaena occitanica (de Villers, 1789) and Z. lavandulae
(Esper, [1783]) do usually occur (Fig. 5). Larvae in cap-
tivity, despite being offered with a whole range of plants
occurring in the collecting site of Drego, showed marked
preference for Sedum album L. On 10 June 2014 a first
larva fixed its case among stones in a breeding cage, and
the resulting imago (female) emerged after 36 days; a fur-
ther two larvae did on 26" and 28" June, and adults (fe-
males) emerged after 36-38 days. Emergences occurred
around 18:00-19:00 GMT. Considering both specimens
collected in the wild and bred ones, adults were thus on
the wing at least between 14.VII-3.VIIIL. Univoltine, like-
wise congeners.

Molecular data. The ingroup average distance of T. lailae
was 0.51% (n = 3) while the average distance with near-
est neighbour turned out to be with a set of n = 12 speci-
mens corresponding to 7. ciliaris and equating to 2.59%,
of same magnitude then to the distance between the latter
and a set of n = 23 specimens corresponding to 7. mela-
na (= beatricis), i.e. 2.27%. Interestingly though, a spec-
imen from Slovenia in BOLD (TIPSY287-12) prelimi-
narly identified as T. ciliaris happens to cluster with T.
lailae. Features of this specimen, a female, clearly exclude
any possibility of conspecificity with the Ligurian entity,
e.g. by the thin, comparatively short antennae and broad
wings, but its relationships with 7. ciliaris proper should
be reassessed. In terms of percentage differences this spec-
imen appears to be equally distant from 7. ciliaris (dis-
tance 3.41%) and T. lailae (3.5%). To note that 7. beat-
ricis, described by Hattenschwiler (2000) from the Ger-
man/Swiss border, was shown to fully embed in 7. mela-
na, which thus prompted its synonymisation with the latter
by Arnscheid & Weidlich (2017).
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Figs 10a-b — Antennae of males of Typhonia spp.: a, T. lailae sp.
n., same as fig. 1b; b, 7. melana (Frivaldszky), Piedmont, Mom-
pantero.

Etymology. The new species is named after Laila Fanti,
wife of the first author, who actively participated to field-
work and found one of the female syntypes.

Diagnostic remarks. The new species is part of the same
complex comprising Typhonia ciliaris and T. melana.
Main diagnostic characters enabling separation of 7. lailae
sp. n. from the two allies are tabulated herein.

From Typhonia melana

Males

- antenna long and slender, that of melana shorter albeit
with longer rami (Figs 10a-10b);

- genitalia with long, slender and sinuous saccus, that of
melana shorter and broader-based (Figs 17-18);

- aedeagus tubular and slightly curved; slightly conical
with subbasal constriction in melana.

Females

- antenna usually stouter (Figs 6, 8-9), although varia-
tion was observed in melana and antennae may occa-
sionally approach in thickness those of lailae;
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covering scales ending with sharper teeth;

scales of fringe with 5-6 sharp teeth; more rounded
with more smoothly rounded teeth in melana (Figs 11-
14);

sternum A1+2 flimsy and sinuous; stronger sclerotised
and better defined in melana;

pupa with neatly shorter antennal sheats (Figs 15a-
15b);

pupa with blunt, less prominent head capsule than in
melana (Figs 16a-16b).
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Figs 11-14 — Fringe scales from mid-forewing of females of Typhonia spp.: 11, T. lailae sp. n. (syntype), Liguria, Pigna; 12, idem, Colle
Drego; 13, T. melana (Frivaldszky), Abruzzi, S. Stefano di Sessanio; 14, idem, same as fig. 9.
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Figs 15-16 — Pupal shafts (thecae) of females of Typhonia spp.: 15a, T. lailae sp. n.; 15b, T. melana (Frivaldszky); 15¢, T. ciliaris
(Ochsenheimer); 16a, same as fig. 15a (detail); 16b, same as fig. 15b.

From Typhonia ciliaris

Males

antenna slightly thinner;

frons more bulged, that of ciliaris barely protruding
and with paired incisions at sides;

forewing veins R3-R4 with common origin on discal
cell, contrary to split ones of ciliaris;

genitalia with long, slender and sinuous saccus, that of
ciliaris shorter and apically dilated,;
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Figs 17-19 — Male genitalia of Typhonia spp.: 17, T. lailae sp. n. (syntype), Liguria, Andagna (gen. praep. EB 890); 18, T. melana
(Frivaldszky), Piedmont, Mompantero (gen. praep. EB 504); 19, T. ciliaris (Ochsenheimer), Piedmont, Rocciamelone (gen. praep. EB
692).

aedeagus tubular and slightly curved; stouter with sub-
basal constriction in ciliaris.

Females

wingspan little variable (24-26 mm), and at the lower
end of the range of ciliaris (25-33 mm);

antenna markedly stouter;

fringe concolorous with wing; paler or even white in
ciliaris;

forewing veins R3-R4 stalked, contrary to free ones of
ciliaris;
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- covering scales more slender;

- sternum A1+2 flimsy with well separate anterior ap-
odemes; stronger sclerotised with closer apodemes in
ciliaris;

- larval cases shorter on average (26-29 vs 29-40 mm)
and thinner (4.5-5.0 vs 4.5-7.5 mm);

- pupa with shorter antennal sheats.

Taxonomic remarks. Bruand (1853, in 1850-1853) de-
scribed Typhonia phryganilugubrella on the basis of a sin-
gle female from Montpellier communicated by Pierre Mil-

Figs 20-22 — Female genitalia of Typhonia spp.: 20, T. lailae sp. n. (syntype), Liguria, Colle Drego (gen. praep. EB 907); 21, T. mela-
na (Frivaldszky), same as fig. 8 (gen. praep. EB 908); 22, T. ciliaris (Ochsenheimer), Piedmont, Rocciamelone (gen. praep. EB 906).
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Fig. 23 — Typhonia lailae sp. 1., female, ex larva collected in Lig-
uria, Colle Drego (photo E. Bertaccini).

liere and two larval cases with no real provenance, albe-
it likely from the surroundings of Fonscolombe, the liv-
ing place of their collector (Mr Boyer). Despite the fact
this name is currently sunken with 7. ciliaris (cf. Sobczyk
2011; Arnscheid & Weidlich 2017), it may either relate to
T. lailae sp. n. or T. melana, as the most important diag-
nostic feature is the thicker antenna with respect to T. ci-
liaris.

Unfortunately, the holotype of T. phryganilugubrella
has to be considered as lost. In fact, research of this spec-
imen in Muséum de la Citadelle (Besangon), where the
Bruand collection is preserved, gave no results. Even in
the case Bruand returned the specimen to Milliére, most
Psychidae of the latter were bought by F.J.M Heylaerts
and eventually ended up in RMNH Leiden, where how-
ever there is no trace of that specimen. The circumstances
that 7. melana ranges from the Iberian Peninsula across
Southern Europe eastwards to the Balkan Peninsula and
we could locate three specimens (9 %) referable to this
species from Southern France (Cannes, Milliére [leg.], in
Natural History Museum, London) do not allow to clear up
the original identity of 7. phryganilugubrella, which must
therefore be regarded as a nomen dubium.

Discussion
Largely unexpected, the presence of an additional spe-

cies of the Typhonia ciliaris-melana complex in the SW
Alps addresses to the remarkable orographic and ecologi-
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cal complexity of the area. On the one hand, this is a well-
known suture zone between the atlanto- and adriato-medi-
terranean regions (sensu De Lattin, 1967), where the con-
tact between western and central mediterranean biota led
to countless intergradation phenomena; on the other hand,
the orientation of the alpine axis, which in its southern por-
tion is adjacent and sub-parallel to the coastline, originates
strong ecological gradients developing also in a few hun-
dred meters (cf. Zilli & Racheli 1992; Zilli 2002; Flanagan
et al. 1999). Pleistocene climatic events further intervened
on this scenario already promoting biotic diversity, so that
divergence of populations was often enhanced after isola-
tion in defined mountain groups and coastal micro-refugia.
In such cases, the local distribution of various entities of-
ten retains a strong signal of the historical and ecologi-
cal factors that affected them (Zilli 2002). Regarding the
three species of Typhonia from the area, T. lailae, linked to
xerothermic biotopes of the sublittoral hilly-submontane
belt of a restricted area in the Ligurian Alps, shows strong
mediterranean preferences, and is therefore likely to have
diversified during temporary isolation along coastal are-
as of this district. Typhonia ciliaris, with wider central-
southern european distribution, is more orophilous, as it
usually occurs in the Alps and central-northern Apennines
between 1,700 and 2,200 m, rarely descending to lower
altitudes. Finally, T. melana shows the widest geographic
and ecological distribution out of the three, being a spe-
cies ranging from the sea level in conditions not dissimi-
lar from those of 7. lailae up to high altitude areas (e.g.
Calabria, Aspromonte, 1,800 m; Sicily, Etna, 1,600-2,200
m) (Arnscheid & Weidlich 2017).
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