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Introduction

Abstract

A taxonomical rearrangement of “Aemilia” pagana species-group is pro-
posed: Leucanopsis pagana (Schaus in Proc Zool Soc London 1894:225—
243, 1894) comb. nov. and L. ninae (Orfila in Rev Soc Entomol Argent
21:67—-70, 1959) comb. nov. A new endemic species from Pampa de
Achala, Cérdoba, Argentina, closer to both species, is described:
Leucanopsis navarroi sp. nov. These three species can be recognized be-
cause the color pattern is the darkest among species of Leucanopsis.
Characteristics of male genitalia suggest the nomenclatural rearrangement
proposed. Leucanopsis pagana comb. nov. has a wide distribution from
the center of Brazil to northeastern Argentina, including southern
Paraguay. The known distribution and geospatial analysis suggest that this
species is not in danger. Leucanopsis ninae comb. nov. is restricted to only
one known locality (Villa Gesell, Buenos Aires). The restricted known dis-
tribution, the different land use practices, and geospatial analysis suggest
that this species could be endangered. Leucanopsis navarroi sp. nov. is
endemic to the high plateau present in the center of Argentina called
Pampa de Achala. The known distribution and geospatial analysis suggest
that this species could be endangered. Further studies are necessary to
determine effectively the conservation status of these three species.

2014, Ronka et al 2016). This group of moths is known for
the bright coloration and adult mimicry of wasps, cock-

Tiger moths or arctiid moths (Lepidoptera: Erebidae:
Arctiinae) are one of the most speciose groups of
Lepidoptera with almost 11,000 species and about 700
genera worldwide, of which at least half are present in the
Neotropical region (Zahiri et al 2012, Vincent & Laguerre
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roaches, and lycid beetles, and unpalatable moths and but-
terflies of some species (Zaspel et al 2014). In South America,
several new species of tiger moths have been described in
the past 5 years (Beccacece & Vincent 2014, Laguerre 2014a,
b, Vincent 2014, Vincent & Laguerre 2014, Gibeaux 2015,
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Laguerre 2015, Moraes & Duarte 2015, Cerda 2016, Gibeaux
20163, b, ¢, Grados & Ramirez 2016, Laguerre 2016, Laguerre
& Vincent 2016, Pinheiro 2016a, b, Pinheiro & Duarte 2016,
Pinheiro et al 2016, Beccacece 2017, Laguerre 2017). The
process of describing new species is significantly important
because it is the basis for any biodiversity-related and con-
servation research (Ferro & Diniz 2008).

The subfamily Arctiinae is found in all Neotropical ecore-
gions and its diversity peaks within the tropics (Zenker et al
2016). However, several species appear to have restricted
geographical ranges and they are also infrequently collected,
being rare in entomological collections (Herndndez-Baz et al
2013, Beccacece et al 2016). For example, some species have
a restricted distribution to a particular mountainous region
(Schmidt & De Freina 2011, Beccacece & Vincent 2014,
Zenker et al 2015), while other species to an ecoregion
(Ferro & Diniz 2008, Beccacece & Vincent 2014, Beccacece
et al 2016, Beccacece 2017). Despite the large number of
species and endemic tiger moths species present in the dif-
ferent ecoregions in South America, the current knowledge
of conservation status is poor.

The current classification divides the subfamily into four
tribes: Lithosiini, Amerilini, Syntomini and Arctiini (Zaspel
et al 2014, Zenker et al 2016). Arctiini is the richest with more
than 5000 species, the majority distributed in the
Neotropical region. Traditionally, Arctiini encompasses six
subtribes: Arctiina, Spilosomina, Phaegopterina, Pericopina,
Callimorphina, Euchromiina, and Ctenuchina (Jacobson &
Weller 2002, Lafontaine & Schmidt 2010), but recent studies
have considered some subtribes as paraphyletic or polyphy-
letic groups such as Phaegopterina, Euchromiina, and
Ctenuchina (Zaspel et al 2014, Zenker et al 2016). The tradi-
tional Phaegopterina contains more than 1700 species dis-
tributed in 152 genera (Vincent & Laguerre 2014).

Aemilia Kirby, 1892 is included in Phaegopterina with 14
species (Vincent & Laguerre 2014). Watson & Goodger (1986)
classified 6 species in Aemilia “sensu lato,” due to the habitus
which are very different from the type species of Aemilia:
Aemilia rubriplaga (Walker, 1855). Vincent & Laguerre (2014)
added this information in the new catalog of tiger moths as
commentaries. Aemilia pagana (Schaus, 1894) was one of
the species included in Aemilia “sensu lato.” This species
was described from an unspecified number of males and
females from Castro, Parand, Brazil. Later, Watson (1971)
designated a male lectotype and then dissected and photo-
graphed its genitalia. On the other hand, Amastus ninae
Orfila, 1959 was described from a male holotype from Villa
Gesell, Buenos Aires, Argentina, and later transferred to
Aemilia by Vincent & Laguerre (2010), based on its habitus
and male genitalia which are very similar to the lectotype of
A. pagana. Recently, specimens close to A. pagana and
A. ninae were collected from the high plateau located in
the central mountains of Argentina called Pampa de
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Achala. These specimens showed differences in habitus and
genitalia confirming a new species of tiger moth.
Nevertheless, the habitus of these three species, henceforth
called “Aemilia” pagana species-group due their external and
internal morphological similarities, are very different to the
type species of Aemilia.

“Aemilia” pagana species-group has a restricted known
distribution, based on literature and South American muse-
um collections, except for A. pagana (Schaus 1894, Orfila
1959, Ferro & Romanowski 2012, Ferro & Teston 2009,
Ferro 2007, Ferro et al 2012, Drechsel 2014). These species
could be endangered if the known distribution and the dif-
ferent land use practices in their respective habitats are
considered.

The aims of the study are to redescribe and propose a
taxonomical rearrangement for A. pagana and A. ninae,
and also to describe a new species closer to both species.
Furthermore, known distribution and possible conservation
status of these species are commented.

Materials and Methods

Specimens deposited in the Museo de Zoologia Universidad
Nacional de Cérdoba (Argentina) and Museo de La Plata
(Argentina) were used to propose the taxonomical rear-
rangement and to compare it with specimens of the new
species. Male holotype of A. ninae was examined while male
lectotype of A. pagana was examined by photo (Watson
1971).

Adults of the new species were attracted with a light trap
and collected and killed using ethyl acetate or alcohol injec-
tion. These specimens were found in the high plateau called
Pampa de Achala in Cérdoba, Argentina. This place belongs
to the district of Chaco Serrano forest, Chacoan province of
the Neotropical region (Luti et al 1979). The vegetation in the
region consists of a mosaic of patches dominated by tall
tussock grasses alternating with lawn patches (Cabido et al
1999). Pampa de Achala is considered a biogeographic island
due to its isolation and because there are several endemic
species different to the surrounding lower areas (Nores 1995,
Cabido et al 1998).

All adults were photographed with a Sony DSCH7 digital
camera and then were dissected following the methods de-
tailed in the literature, using a hot KOH solution (10%) and
stained with mercurochrome and chlorazol black, if neces-
sary. The genital terminology followed Schmidt (2009),
Beccacece & Vincent (2014), Vincent (2016), and Beccacece
(2017).

Species distribution maps were made with Simplemappr
(Shorthouse 2010). The localities used were based on type
material, information of museum, Global Biodiversity
Information Facility (GBIF), records from the literature
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(Schaus 1894, Orfila 1959, Ferro 2007, Ferro & Teston 2009,
Ferro & Romanowski 2012, Ferro et al 2012, Drechsel 2014)
and personal comments of different curators and research-
ers (see acknowledgements). The information of the locali-
ties was taken from the literature and the labels of the col-
lections, and then georeferenced with Geolocate (Rios &
Bart 2014).

The conservation status of the three species was analyzed
using GeoCAT (Geospatial Conservation Assessment Tool;
Bachman et al 2011). The analysis focuses on two aspects of
the geographic range of a taxon: the extent of occurrence
(EOO) and the area of occupancy (AOO) with a cell size of
2 km?. These two measures are the foundation of the “B”
criterion of the IUCN Red List system (IUCN 2001, Bachman
et al 201).

Repository abbreviations

MACN Museo Argentino de Ciencias Naturales “Bernardino
Rivadavia,” Buenos Aires, Argenting;
MC Moser Collection, Rio Grande do Sul, Brazil;

MLP Museo de La Plata, Buenos Aires, Argentina;

MZUC Museo de Zoologia Universidad Nacional de
Cordoba, Cérdoba, Argentina;

MZUSP Museu de Zoologia da Universidade de S3o Paulo,
S&o Paulo, Brazil;

NMNH National Museum of Natural History, Washington
D.C., USA.

VOB Becker Collection, Camacd, Bahia, Brazil.

Results

Diagnosis of pagana species-group

Adults of the pagana species-group (Fig 1) can be recognized
by the dark brown coloration of fore- and hindwings; abdo-
men yellowish brown or dark brown dorsally. Male genitalia
with uncus developed; process of tegumen, sacculus and
costa fused; aedeagus long and curved, caecum rounded,
and vesica membranous (Fig 2). Female genitalia with corpus
bursae oval and covered with little spicules; sighum ovoid
with a greater density of spicules than corpus, and present
on the middle-right surface; bulla seminalis oval, membra-
nous with a single chamber, smaller than the corpus bursae
(Fig 3).

The three species are very different to the type species of
Aemilia. The process of tegumen and its apex in the male
genitalia suggest the association of these three species with
some species of Leucanopsis Rego Barros, 1956a. For this
reason, taxonomic changes for these species to Leucanopsis
are proposed here:

Leucanopsis pagana (Schaus, 1894), comb. nov.

Halisidota [sic] pagana Schaus, 1894: 230. Type material:
Lectotype male (photograph examined) designated by
Watson (1971). Labels presented in Watson (1971).
Deposited in the NMNH. Type locality: Castro, Parana,
[Brazil].

Redescription. Male (Fig 1a). Head: dark brown dorsally
except the yellowish orange posterior margin of scape and
edge of eye. Antenna dark brown, bipectinate. Palpus yel-
lowish orange except for the third segment which is dark
brown. Proboscis yellowish, longer than the thorax. Thorax:
dark brown with lateral edge of tegula and edge of patagium
yellowish orange; patagium edged with yellowish orange
anterolateral and medially and dark brown ventrally except
for the union of wings with yellowish orange faded. Legs:
dark brown except for the ventral side of coxa, trochanter,
and femur yellowish brown. Forewing—length 17.5 mm: dark
brown dorsally and ventral surface paler, semi-hyaline.
Hindwing—length 11.5 mm: dorsal surface dark brown,
semi-hyaline at center and ventral surface paler, semi-hya-
line. Abdomen: dark brown dorsally, with a yellowish orange
tuft of hair on the last segment. Two lateral yellowish orange
tufts of hair near the thorax. Ventral surface dark brown.
Male genitalia (Fig 2a, b): uncus developed, with base and
apex fully differentiated and joined by a pedicel. Apex of
uncus completely setose with a small spine at the tip, mid-
posteriorly surface with two big rounded processes well
marked. Base of uncus subtriangular. Tegumen robust and
straight. Process of tegumen like a tube with a longitudinal
depression in the ventral area, which is longer than the valva,
curved and directed to the inner margin, apex has patches of
spicules in the ventral area continuing into the depression.
Vinculum rounded and ribbon-shaped. Saccus absent. Juxta
sclerotized, thin and straight, fused with the anellus. Anellus
with two lateral rounded processes. Manica membranous.
Symmetrically sclerotized valves, with inner margin setose,
wide at the base and shorter than the uncus. Sacculus and
costa fused, with one apical rounded and straight process.
Aedeagus (Fig 2c) long and curved; caecum slightly devel-
oped, rounded. Vesica completely membranous, with one
bag-shaped projection directed to the dorsal anterior area,
rounded and curved; another bag-shaped projection direct-
ed to the dorsal lateral area, bigger, with a thin apical pro-
cess. Female. Unknown.

Material examined. 1 male: Argentina, Corrientes,
Ituzaingd, Establecimiento Santo Domingo, - 27.6927, -
56.1420, 135 m, 22-VIIl-2014, Krauczuk, E. leg. [MZUC]. 1 male:
Argentina, Misiones, Gobernador Roca, Elena Czajkowski
Private Reserve, —27.1756, —55.4618, 175 m, 16—1X—2014,
Krauczuk, E. leg. (dissected, prep. code: KZCARC000185)
[MZUC]. 1 male (photograph examined): Paraguay, Alto
Parana, — 25.5482, - 55.2240, 203 m, Drechsel, U. leg. 1 male

@ Springer



Beccacece et al

Fig. 1 Habitus of Leucanopsis pagana species-group. a L. pagana comb. nov. (specimen from Argentina, Corrientes, Santo Domingo stay), b L. ninae
comb. nov. (specimen from Argentina, Buenos Aires, Villa Gesell), ¢ L. navarroi sp. nov. (holotype), d—e Color pattern variation of L. navarroi sp. nov.

(paratypes) (scale bar =10 mm).

(photograph examined): Brazil, Sdo Paulo, Campos do Jordao,
11958, Lenko, K. leg. [MZUSP]. 1 male (photograph exam-
ined): Brazil, Sdo Paulo, Campos do Jordao, P. E. C. Jorddo, T.
Canhambora, 22°41'38.9"S 45°29'28.5"W, 07/08-XI1-2016,
Lastra, J.; Dell'Erba, R. & Silva, O. leg. [MZUSP] 1 male (photo-
graph examined): Brazil, Goias, Jatai, Faz. Nova Orlandia, -
1954, Martins; Morgante & Silva leg. [MZUSP]. 2 males and 1
female (photograph examined): Brazil, Sdo Paulo, Pico dos
Marins, Serra da Mantiqueira, 22°30'09"S 45°0716"W,
2420 m, Calor, A. R.; do Pinho, L. C. & Rogne, F. O. leg.
[MZUSP]. 2 males (photograph examined): Brazil, Rio Grande
do Sul, S3o Francisco de Paula, Pr6-Mata, 920 m, 28/29-XII—
2005, Moser, A. & Prestes, A. [MC]. 1 male (photograph ex-
amined): Brazil, Rio Grande do Sul, Cambara do Sul 29°13'S—
50°10.8' W, 1000 m, 19/20-XIl-2014, Moser, A. leg [MC].

Biology. The immature stages are unknown.

Distribution and conservation status. Leucanopsis pagana
comb. nov. is present from center Brazil to northeastern
Argentina, including southern Paraguay (Fig 4). The species
has a wide altitude range (from 3 to 1700 m asl) in different
ecoregions. The geospatial analysis suggests that this species
is least concern (LC) using the extent of occurrence, and
endangered (EN) if the area of occupancy is taken into ac-
count (Tables 1 and 2).

Leucanopsis ninae (Orfila, 1959), comb. nov.
Amastus ninae Orfila, 1959: 67. Type material: Holotype male

(examined): Argentina, Buenos Aires, Partido General
Madariaga, Villa Gesell, 16-1-1956, Nina Petrowsky leg.
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Deposited in the MACN. Type locality: Villa Gesell, Buenos
Aires, Argentina.

Redescription. Male (Fig 1b). Head: brown dorsally except
for the posterior margin of scape and posterior margin of
vertex yellowish orange. Antenna brown, bipectinate.
Ventral surface brown, palpus with the first segment yellow-
ish orange and the rest brown, the third segment shorter.
Proboscis yellowish and longer than thorax. Thorax: patagi-
um and tegula brown except for the inner margin of the
tegula, which is yellowish orange. Meso and metathorax
brown. Ventral surface brown. Legs: Brown, except for the
dorsal surface of coxa, trochanter, and femur which are yel-
lowish brown. Forewing—length 19.5-20 mm: dorsal surface
brown with a faded light brown spot surrounding the outer
margin and base yellowish brown. Ventral surface paler than
dorsal surface. Hindwing—length 14.5-15 mm: dorsal surface
brown except for the base yellowish brown. Ventral area
same as dorsal. Abdomen: yellowish brown dorsally with a
longitudinal band striated dark brown, the width varies
among specimens. Brown ventrally. Male genitalia (Fig 2d—
e): uncus developed, with base and apex fully differentiated,
both joined by a pedicel. Apex of uncus completely setose,
with a small spine at the tip and mid-posteriorly surface with
two rounded processes. Base of uncus subtriangular.
Tegumen robust and straight. Process of tegumen like a tube
with a longitudinal ventral depression, longer than the valva,
almost reaching the apex of the uncus, curved and directed
to the left area, apex with ventral patches of spicules.
Vinculum rounded and ribbon-shaped. Saccus area concave.
Juxta sclerotized, thin and straight, fused with anellus.
Manica membranous. Symmetrical sclerotized valves with
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Fig. 2 Ventral and dorsal view of male genitalia, and lateral view of aedeagus of Leucanopsis pagana species-group. a—c L. pagana comb. nov., d—f

L. ninae comb. nov., g-i L. navarroi sp. nov. (scale bar =1 mm).

inner margin setose, wide at the base, and shorter than the
uncus. Sacculus and costa fused with two apical processes
like a claw-shaped crab. Anterior process shorter and lobular,
whereas posterior process robust and curved like a hook.
Aedeagus (Fig 2f) long and deeply curved; caecum developed
and rounded. Vesica membranous, with one bag-shaped
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Fig. 3 Ventral view of female genitalia of Leucanopsis pagana species-
group. a L. ninae comb. nov., b L. navarroi sp. nov. (scale bar =1 mm).

projection directed to the dorsal anterior area, with three
rounded diverticula and finger-shaped apex; another bag-
shaped projection directed to the anterolateral area, bigger
and curved, with two rounded diverticula at the apex and
one as a spine. Female. Externally like male except for the
following features: antennae with smaller rami, abdomen
rounder without tuft of hair on last abdominal segment.
Female genitalia (Fig 3a): anal papillae trapezoid and setose.
Anal pseudopapillae conspicuous. Anterior apophyses longer
than posterior apophyses. Pheromone glands slightly visible
like a membranous bag. Eighth sternite sclerotized and not
divided. Seventh sternite divided mid-ventrally. Ductus bur-
sae sclerotized and longer than wide, creased at the distal
part. Corpus bursae oval and covered with little spicules.
Signum ovoid, present on the middle-right surface, densely
covered with spicules. Bulla seminalis membranous, with a
single chamber, oval and smaller than the corpus bursae.
Material examined. 1 male (holotype): Argentina, Buenos
Aires, Partido General Madariaga, Villa Gesell, 16—-1-1956,
Nina Petrowsky leg. [MACN]. 1 male (paratype): Argentina,
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Fig. 4 Distribution map of
Leucanopsis pagana species-
group. Yellow circles = L. pagana
comb. nov., green circle = L.
ninae comb. nov., and red
circles = L. navarroi sp. nov.

Buenos Aires, Partido General Madariaga, Villa Gesell, 11-I—
1956, Nina Petrowsky leg. [MACN]. 1 male: Argentina, Buenos
Aires, Islas, Breyer leg. (dissected, prep. code:
ARCMLP00019) [MLP]. 1 male: Argentina, Buenos Aires,
Partido General Madariaga, Villa Gesell, 10-11-1964, Nina
Petrowsky leg. (dissected, prep. code: ARCMLP00050)
[MLP]. 1 female: Argentina, Buenos Aires, Partido General
Madariaga, Villa Gesell, 22—XIl-1963, Nina Petrowsky leg.
(dissected, prep. code: ARCMLP0O0051) [MLP].

Biology. The immature stages are unknown. Caterpillar
could be associated to dune vegetation of the Pampean
coast (Orfila 1959).

Distribution and conservation status. Leucanopsis ninae
comb. nov. is restricted to only one known locality: Villa
Gesell, Buenos Aires, Argentina (Fig 4). There is another un-
known locality labeled by Breyer only as “Islas.” The altitude
is below 10 m. The geospatial analysis suggests that the spe-
cies is critically endangered (CR) following the IUCN criteria
(Tables 1 and 2).

Leucanopsis navarroi sp. nov.

Type material. Holotype male: Argentina, Cérdoba,
Quebrada del Condorito National Park, —31.6334, -
64.7125, 1827 m, 5-1-2013, col. Beccacece, H.; Zapata, A. |.;
Drewniak, M. E. and Villafafie, N. Paratypes: 1 male:
Argentina, Cérdoba, Quebrada del Condorito National Park,
-31.6334, - 64.7125, 1827 m, 15—1-2010, Beccacece, H.;
Zapata, A. |.; Drewniak, M. E. and Villafafie, N. col. (dissected,
prep. code: ARC00440). 1 female: Argentina, Cordoba, Cerro
Blanco Wildlife Nature Reserve, - 31.3499, - 64.6598,
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1295 m, 5-1-2013, Beccacece, H. and Drewniak, M. E. col.
(dissected, prep. code: ARC00930). 2 females: Argentina,
Cérdoba, Quebrada del Condorito National Park, - 31.6334,
-64.7125, 1827 m, 5-1-2013, Beccacece, H.; Zapata, A. I. and
Luduefia-Almeida, F. F. col. Holotype and paratypes deposit-
ed in MZUC.

Etymology. The species is named in honor to Fernando R.
Navarro, an important Argentinian lepidopterologist whom
we had the pleasure to meet. He formed and trained all the
authors of this article.

Diagnosis (Figs 1c—i and 3b). Color pattern of the head,
thorax, and wings darker than L. pagana and L. ninae.
Uncus complex with well-differentiated base and apex.
Apex of uncus with a rounded and small spine at the tip.
Tegumen thin and straight. Processes of tegumen directed
to the outer margin. Saccus area slightly rounded. Seventh
sternite slightly divided mid-ventrally. Signum ovoid, with a
greater density of spicules than L. ninae.

Description. Male (Fig 1c). Head: dark brown dorsally ex-
cept the posterior margin of scape coppery brown. Antenna
dark brown, bipectinate. Rami medium, same color as the
head. Face dark brown ventrally, with a small spot yellowish
brown at the base of the scape. Palpus, same color, third
segment shorter than the others. Proboscis yellowish, longer
than the thorax. Thorax: patagium and tegula dark brown
except for the margins of tegula yellowish brown diffused.
Meso and metathorax yellowish brown. Legs: dark brown
except for the dorsum coxa yellowish brown. Forewing—
length 21 mm: dark brown except for the base yellowish
brown. Hindwing—length 14 mm: dark grayish dorsally ex-
cept for the base and costal margin yellowish brown. Ventral
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Table 2 Conservation status of Leucanopsis pagana species-group
based on extent of occurrence (EOO) and area of occupancy (AOO).

EQO (km?) AOO (km?) Status
L. pagana 969,658.844 80,000 LC/EN
L. ninae - 4000 CR
L. navarroi - 8000 CR

AOO based on cell width of 2 km.

LC least concern, EN endangered, CR critically endangered.

area same as dorsal with yellowish brown faded. Abdomen:
yellowish brown dorsally, with a longitudinal striated band
dark brown; this band can be absent (Fig 1d). Dark brownish
ventrally. Last abdominal segment with a tuft of hairs yel-
lowish brown. Male genitalia (Fig 2g—h): uncus developed,
with base and apex fully differentiated and joined by a
pedicel. Apex of uncus completely setose, rounded, with
a small apical spine. Base of uncus subtriangular, with
two small and lobular processes surrounding the pedicel
at each side. Tegumen thin and straight. Process of tegu-
men like a tube with a longitudinal depression in the ven-
tral zone, longer than the valva, almost reaching the apex
of the uncus, curved and directed to the outer margin,
apex with patches of spicules in ventral area. Vinculum
rounded and ribbon-shaped. Saccus area slightly rounded.
Juxta sclerotized, thin and straight, fused with anellus.
Manica membranous. Symmetrically sclerotized valves, with
inner margin setose, wide at the base and shorter than the
uncus. Sacculus and costa fused, with two apical processes
like a claw-shaped crab. Anterior process short and lobular
and posterior process curved like a hook. Aedeagus (Fig 2i)
long and curved; caecum developed and rounded. Vesica
completely membranous, with one bag-shaped projection
directed to the dorsal anterior area, thinner, finger-shaped
apex and with three rounded diverticula; another bag-
shaped part directed to the dorsal lateral area, bigger and
slightly curved with rounded diverticula at the apex.
Female (Fig 1e—f). Equal size and similar as male except
for the following features: antenna has smaller rami, abdo-
men rounded, hair of tufts on the last abdominal segment
absent. Female genitalia (Fig 3b): anal papillae trapezoid
and setose. Anal pseudopapillae conspicuous. Anterior
and posterior apophyses of the same length. Pheromone
glands slightly visible like a membranous bag. Eighth ster-
nite sclerotized and not divided. Seventh sternite slightly
divided mid-ventrally. Ductus bursae sclerotized and longer
than wide, creased at distal part. Corpus bursae oval, com-
pletely covered with little spicules. Signum ovoid, present
on the middle-right surface, with a greater density of spi-
cules. Bulla seminalis membranous, with a single chamber,
oval, smaller the than corpus bursae.
Biology. The immature stages are unknown.
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Distribution and conservation status. L. navarroi sp. nov. is
present in the high plateau of Pampa de Achala, Cérdoba,
Argentina at high altitude, between 1295 and 2790 m (Fig 4).
The geospatial analysis suggests that this species is critically
endangered (CR) following the IUCN criteria (Tables 1 and 2).

Discussion

The color pattern of the now called Leucanopsis pagana
species-group is the darkest among the species of
Leucanopsis. A full review of this genus has been hindered
by its high specific diversity, currently including 125 valid spe-
cies (Vincent & Laguerre 2014, Vincent 2016). In addition, the
male genital of the type species of Leucanopsis: L. leucanina
(Felder & Rogenhofer, 1874) is asymmetrical while most spe-
cies with known genitalia included in this genus are not (do
Rego Barros 1956a, Watson 1971, Vincent 2016).
Nevertheless, the process of tegumen and its apex in the
male genitalia would suggest the association with some spe-
cies of Leucanopsis such as L. falacra (Dognin, 1891),
. pulverea (Schaus, 1896), L. acuta (Hampson, 1901),
. dinellii (Rothschild, 1909), L. mancina (Schaus, 1920),
. orooca (Schaus, 1924), L. huacina (Schaus, 1933)
. marimba (Schaus, 1933), L. lomara (Schaus, 1941),
. terola (Schaus, 1941) (see do Rego Barros 19564, b,
Watson 1971) rather than A. rubriplaga and the species of
Aemilia “sensu stricto” (Watson & Goodger 1986, Vincent &
Laguerre 2014). Further studies should focus on the review of
Leucanopsis to confirm its monophyly. On the other hand, it
is necessary to review the other species included in Aemilia
“sensu lato” to confirm if it belongs to this genus or not:
Aemilia asignata Hampson, 1901, Aemilia crassa (Walker,
[1865]), Aemilia testudo Hampson, 1901, Aemilia melanchra
Schaus, 1905, and Aemilia mincosa (Druce, 1906).
Leucanopsis navarroi sp. nov. is almost externally identical
to L. pagana comb. nov. and L. ninae comb. nov., but can be
recognized because its darkest color pattern. Tegula dark
brown with margins diffuse, thinner apex of the uncus and
valva, thinner and straight tegumen, and smaller lobular pro-
cess of the tegumen than in L. ninae, tegumen processes
directed to the outer margin while these are directed to
the inner margin in L. pagana and to the left margin
L. ninae, the area of saccus slightly rounded while this is
concave in L. ninae and rounded in L. pagana. The female
genitalia are practically identical to L. ninae comb. nov., ex-
cept for the higher density of spicules of the corpus bursae
and the slightly mid-ventral division of the seventh sternite.
Leucanopsis pagana comb. nov. has the widest known
distribution, from center of Brazil (Santa Catarina) to
Northeast of Argentina, including South of Paraguay. It is
frequently associated with grassland areas (Ferro &
Romanowski 2012). On the other hand, this species can be
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found in a wide altitude range and different ecoregions. This,
together with the spatial analysis, suggests that this species is
not in danger. It is necessary to review those specimens
present in higher altitudes (upper 1000 m above sea level)
to confirm if they are effectively L. pagana comb. nov. or a
new species.

The known distribution of L. ninae comb. nov. is restrict-
ed to one locality: Villa Gesell, Buenos Aires. This species
could be associated with dune vegetation (Orfila 1959). To
our knowledge, there are only six specimens, counting the
specimen types, of L. ninae comb. nov. deposited in the
MLP and MACN, in the same locations but collected in
different years. This species was not reported or collected
by anyone else since 1963 (information of the label of one
specimen). The modification of the natural area in the
Pampean coast zone due to different land use practices
such as urbanization, tourism and routes could affect many
species (Monserrat 2010, Celsi 2016). Leucanopsis ninae
comb. nov. could be in danger because Villa Gesell and
its surroundings are completely modified by urbanization
and tourism (Benseny 2007). However, the scarce informa-
tion of distribution of L. ninae com. Nov. could be attrib-
uted to the fewer sampling and studies of moths done in
the area. It is necessary to collect further samples in the
pampean coast zone to analyze the real conservation status
and confirm the result of GeoCat. Furthermore, it is neces-
sary to identify the life-cycle to know how this species
could be affected by land use practices.

Leucanopsis navarroi sp. nov. has a restricted geographi-
cal distribution in Pampa de Achala associated with high
grassland vegetation. Specimens of this new species were
not found in a previous sample study in the ecoregion of
Chaco Serrano, which is below the altitudinal range of the
distribution of Pampa de Achala (Beccacece et al 2012). The
authors collected 20 samples in Pampa de Achala including
sites at different altitudes in 2010, 2013, and 2016. However,
specimens were found in only two of them. These samples
were restricted to the summer due to weather conditions,
because average temperatures range from 5°C in winter and
11.4°C in summer, with frequent frosts, and snowfalls in win-
ter and occasionally in spring (Capitanelli 1979). One of the
two areas where specimens were collected is a protected
area (Quebrada del Condorito National Park). Therefore, this
endemic species would be temporally protected.
Nevertheless, it is necessary to highlight that Pampa de
Achala is damaged due to land degradation caused by high
grazing pressure, exotic species and occasional fires (Renison
et al 2002). For this reason, it is necessary to carry out more
studies, such as the life-cycle, to determine the real conser-
vation status of this species.

Taxonomic work on species description is far from com-
plete (Ferro & Diniz 2008). New species of tiger moths are
being described in neotropical ecoregions where the

Lepidoptera fauna has not been studied before, such as
Pampa de Achala, an isolated high plateau with a particular
vegetation. This place has a conservation importance due to
several endemic species and subspecies of plants, mush-
rooms, vertebrates and invertebrates (Nores & Yzurieta
1983, Polop 1989, Nores 1995, Acosta & Rosso de Ferradas
1996, Cabrera 1996, Robledo et al 2006, Lescano et al 2015).
Notwithstanding, studies of endemic moths and butterflies
in Pampa de Achala are scarce and further studies are need-
ed to learn more about Lepidoptera species present in this
fragile environment.
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